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LOI NOI DAU

Quvén sich "THIET KEMAY DIEN" nav duoc viél trén co 56
coc gido trinh "THIET KE MAY DIEN VA THIET KE NHO MAy
TINH" két hop véi thur tién tinh todn thiét ké trong nhiéu nam
cza bo mon Thiét bi dién Truong dai hoc Bach khoa Ha Noi.

Dya trén ly thuyét co bdn cua mdy dién, tdc gid da phan
tich nhitng vin dv thuc tién trong thiét ké may dién, di sau vao
nhitng phan trong diém, c¢6 lién hé thuc té sen xudat dé ban doc
nam duoc nhitng quy ludt co bdn frong thiét ké may dién, dong
thon c6 thé nang cao nang luc tu dux, phan tich va tich liy kién
thuc. Vi vy, 0 phan cubi cuén sach cé néu lén céch disng mady
tinh dé tinh todn mdy dién, dé ra cdc phuong phdp tinh todn tu
dong va t6i uu.

Sach dugc b6 cuc theo trinh tu giing day gdm mubdr bdy
chuong. trong dé chin chuong dau néi vé cic vdn dé chung cho
cc logi may dién nhu cach xéc dinh kich thuoe chi yéu, day
quén, tinh mach tir, tham s6, tén hao, thong gic va phdat nhiét,
tinh toan co khi cho cac két cGu co ban. Bén chuong tiép theo
di sGu vio tinh todn™ thiét ké bon logi mdy dién co bdan la mdéy
dién khong dong bg, may dién dong bo, may dién mét chiéu va
may bién ap. c6 kem theo thi du tinh toan, Bén chuong cudi néu
cach s dung may tinh dé thiét khé may dién, cac mé hinh todn
va cac phuong phap lap trinh tinh toan tu dong va tor uu, dong
thot ¢6 xét dén sai s6 cong nghé cua cic ddu ra. Cudi cung la
phan phu luc day dii diung cho tinh toin. Bén chuong cuéi do
PTS Nguyén Hong Thanh bién sean. phéan con lai do PGS Tran
Khanh Ha bién soan.



Trong qua frinh bién soan lgi lan nay, chung lor dd o6 gang
sta hél nhing sai 36t cia ~San truoe, cdi ticn phan tinh nwch tic
cia may dién khong dong 66 va thém w1 du vé doéng co dién
khong dong bé rolo day quan, cung nhuy thém chiong tinh foin
mday bién ap dé hoan thién viée thiét ké edc loar mdy duin tinh
va quay Ve phan thiét ké bang mdéy tinh cé thém chuong "Tac
dong rua sai §6 cdu Irtuc cong nghé dén chdr luong cia may
dién”.

Cée tar gid da nhan dwoc sy chan thunh goép y cla cac ban
dong nghiép. Xin chan thanh cdm on tat cd.

Sach "THIET KE MAY DIEN"nay duoc ding dé giéng day hay
tham khdo trong cdc truong dai hoe, cao dang. trung hoc chuyén
nghiép o6 chuyén nganh vé (hist bi dién, né cang cé tch cho cae
ky su, k¥ thuat vién o cdc nha may ra cac vién nghien cuu ki
cin tra cuu.

Vi trinh do, thoi gian va to Ldéu c¢6 han, nen sach khong
tranh khoi c6 so snual, xin ban doe mién thi, Moi y kién dong
gop xin gut vé Bo mon Thist bi dién Truing dai hoc Bach khoa Ha

Not.

Cac tdc gia
FPGS. Tran Khdnh Hdl
TS. Npuvén Hong Thanh




Chuong 1

Dai cuong vé thiét ké
may dién quay

1.1. TAC DUNG CUA SAN XUAT MAY DIEN
TRONG NEN KINH TE QudC DAN

Xa hdi khong ngitng phat trién. sinh hoat cia nhan dan khéng
nging dugc nang cao nén cain phat trién nhiéu loai mdy dién
mdéi. Toc dd phdt trién cia nén sAn xuit cong ndng nghiép cua
mot nudc doi hdi moét toc d6 phat trién tuong dng cua nganh
cong nghiép dién lue. Thudng téc d6 phdt tri€n nay cao hon
khodng 20% toc d6 phat trién cda nén san xuit, do d6 doi hoi
nganh ch& tao may dién phai ¢d nhing yéu cau cao hon. Do cong
suat don chiéc cang 18n thy gid thanh trén don vi céng sudt cang
ha nén cHng suat cia may ngay cang 16n. Hién tai cdc may phat
nhiet dién c¢dng swat don chiée da dat dén 1 ~ 1,5 triéu kilooat
va may phat thiy dién da dat dén 70 — 80 van kil6oat.

Doéng co dién dung lam ngudn ddng luc cho céc loai thiét bi,
¢dng sudt tit vai chuc odt dén hang van kildoat, vong quay tu vai
tram vong/phit dén 3000 vong/phiit.

O nhiéu trudng hop cin thi€t phai digdu chinh téc d¢ trong
pham vi rong thi déng co dién modt chigu cd dac tinh diéu chinh
toc d6 uu viét (nhu trong can thép...). Dong co dién ddng bé co
toéc d6 khong ddi, cosp cao chd yéu dung trong cac thiét b ca khi
l6n (nhu quat gid, bam nude, may nghién...). Déng co dién khong
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dong 1o duue dung nhiév nhat vi gia thanh ha, bio dudng don
gian, van hanh chac chan, nh4dt 1a loai roto léng sae inhu trong
may cai. quat gid. bom nudc...). Loai dong co khdong dong bd rate
day qudn diéu téc, khdi dong thuan tien.

Su phat trién cua cdc thiét bi dién gia dung ngay cang doi hoi
phai co nhiéu loai déng co dién khéng dong bd moét pha (nhu
quat may, didu hoa nhiét do, may giat, td lanh...) va cdc may
dien xoay chiéu van nang ‘nhu may khau, may hit bui, khoan
tay . ).

Theo su phat trién cia khoa hoc cong nghé, ky thuit mai va
vat liéu méi khdng nging duge phat trién lam cho nganh ché tao
may dién khéng nging dai msi Vi dy, k¥ thuat bién tan khong
ngifng duge hoan thién va gia thanh ché tao cdc thyristor cong
sudt lon khong ngitng ha xuéng nén ky thuat dién t dp dung
vao mdy dién phat trién rit nhanh. Cac loai thi&t bj bié€n tan
dieu tée khdng nging déi mdi va dang phat trién thanh mot t6
hop gom dong cd dién - thiét bi bién tan - thiét bi khong ché.

1.2. NHIEM VU VA PHAM VI THIET KE MAY DIEN

Nhiém vu thiét k& may dién duge xdc dinh tt hai yéu cau sau:

1. Yéu chu tif phia nha nudc, bao gom cdc tidu chuin nha
nuée, cdc yéu ciu ky thuat do nha nudc quy dinh.

2. Yéu cau tit phia nha mdy va ngudi tiéu ding théng qua cac
hop dong ky két. :

Nhiém vu ctia nguoi thiét k& la dadm bao tinh nang ky thuat
cua san phadm dat cic tidu chufin nha nudc quy dinh va tim kha
nang ha gia thanh d& dat hiéu qua kinh té cao nhAit, ndi tom lai
1A dat chi tiéu kinh t&€ k¢ thuat cao

Cédc bube thist k& gom co:
1.2.1. Thiét k& dién tu

Nhiém vu clla ngudi thiét k€ trong giai doan nay la theo trinh



tu thiét ké€ dién ti xac dinh mot phuong dn dién tit hop ly. 6
the tinh bang tay, cung c¢6 thé nho vao may tinh. Phuong an nay
mal thoa man yéu chu vé tinh nang ky thuit theo iiéu chuin nha
nudc. dong thoi cd gia thanh thap nhat. Trong phuong an phai
xac dinh toan LO kich thudc 161 sat stato, rote, day qudn stato,
roto, két cAu cach dién. Ngoai ra con phai tinh toin ghiét dé dam
bao khi lam viéc 6n dinh ¢ ch& d6 dinh mic, dé tang nhiét khoéng
vugt qua tiéu chufn quy dinh.

1.2.2. Thiét ké két cdu

Trong giai doan nay phai xac dinh k&t cdu cu thé vé phuong
thuc théong gic va lam ngudi, k&t cdu cé dinh day quidn trong
ranh va phan dau ndi, két c4u cu thé vé cach boi tron & da, ket
cdu than mady va nip may...

Khai lugng tinh todn cua hai budc thiét k& chu yéu ndi trén
dugc liét ké trong bang 1.1

Bdng 1.1. Khé'i lirong tinh todn

1. Tinh kich thuac co ban 5
2. Tinh toan dién tir 35
3 Thiét k& két cdu . 30
4. Tinh todn co khi 5
5. Tinh thong gi¢ 5
6. Tinh nhiét 5
7. Tinh kinh t& 5
8 Hoan thanh thiét k& va 18ng két 10

Dé 6 th& ché€ tao duge may dién con phai qua cac khau thiét
ké sau:

* Thiét k& thi cang, ¢cd nhiém vu vé tdt cd cac ban vé lap rap
va chi tiét.
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* Thiét k& khudén mau va gd lap ding trong gia cong cac chi
ti&ét cla may

* Thi€t ké céng nghe, dung d€ kiém tra cong nghé trong gua
trinh gia cong.

1.3. TAM QUAN TRONG CUA TIEU CHUAN HOA, THIET
KE DAY VA THONG DUNG HOA TRONG THIET KE

Trong sdn xudt, khuynh huéng chung la ba tri cac nha may
san xudt may dién theo cong suit mdy vi kich thudec mdy chi phoi
quy trinh cong nghé va trang thiét bi cua nha may. D€ tién cho
viée thiét k& ché tao va thoa min dude yéu ciu cuia nén kinh té,
ngudi ta thiét k&€ mday dién then day, nghia 1d theo mot s6 cdp
cdng suit nhat dinh theo quy dinh cia tiéu chuan nha nude, gita
chung co su lién quan vd4i nhau vé két cau va cong nghe ché tao.
Thiét ké day tuong d6i phie tap vi phai két hap nhiéu yéu cau
thong thudng khac nhau nhu doi hdi tinh thdng dung cia chi tiét
gia cdng cao, ché tao don gidn ma van dam hao dac tinh clia may
tét, do d6 thiét k& nay phai thé hién mot su hdp ly vé thiét k&
dién tU, cong nghé ch€ tao, t8 chdc san xuat. Vi du. hién nay
nguoi ta ¢ ging thiét k€ sao cho médt khuon dap 16i sat ¢ thé
bé tri d€ dung cho hai hoac ba cong suit mdy bang cach thay doi
chiéu dai, nhu vay viéc t8 chdc san xuit sé don gidn va gia thanh
ha hon nhigu.

1.4. PHUONG PHAP HOC TAP MON HOC NAY

Thiét k& mday dién la mot mon hoc chuyén nganh. Hoe mén
nay cd thé& can cd vao yéu ciu cha sdn xuit thigt ké ra san
phaAm, vi vay khi hoe phai ¢d sy lién hé gitta Iy luan va thuc té

Co nhing tham s6 thiét k& khong thé dua vaoc két qua tinh
toan t6t nh&t 1U su suy dién ly luan vi bi cong nghé san xuit han
ché& nhu khe hd khong khi trong mdy dién khéng dong bo chang
han Khe hd cang nho thi cosp cang cao nhung cong nghe gia
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coag se rat kho khan Nhung kign thue thye té€ do phai duae tich
lay trong qua trinh tham gla sAn xuAt

Ngoai ra ¢an phaj hi€u, nim viung, van dung duge nhitng quy
luat liéen quan giita cac dai luang Vi du. nhiém vy cua thiét ké
dién tué 1a rrong diéu kién tiét kiétm nguvén vat liéu, dé ra duoc
mot phudng dan thiét ké€ co finh nang k¥ thuat wu viét trong Jdo
vat lidu tén silic dung lam 161 sat Ja ham s6 cua kich thudc chu
veéu D va I; tide dién va 36 vong day cua day quan quyét dinh
luong déng s dung. 16 1a hai loai vat licu tac dung cua may
di¢n Cac tham =26 may dién ¢d quan hé ham s6 ¢6 dinh véi 16i
341, =6 ranh, dang ranh, 6 vong day va tiét dién day, con dac
tinh ctia may dién th1 dude tinh theo mach dién thay thé gom cac
tham =6 da dude tinh.

Tom lai. thi€t k& mdy dién la phan tich anh hudng cua vat
ltéu tae dung, kich thudc may dén quy luat noi tai va quan hé
ham 36 cda cdac tham s6 va tinh nang.

Nhitng nam gan day ngusi ta da dé ra wmot phuong phdp thiét
k& truc ti€p. Dac diém chinh cda phuong phip nay la trinh tu
tinh toan nguoc lai vdi phuong phap thiét ké thuang thay. tuc la
ti tinh nang may xac dinh tham 8 va tham 56 quyét dinh kich
thude hinh hoe Con trong thiét k& thong thuong thi chon kich
thude hinh hoc trude rdi tinh tham s6. sau do ki€m nghiém lai
tinh nang Néu kiém nghién khéong dat thi chon lai kich thude va
tinh lap lai .

Phuang phdp tinh truc ti€p doi hoi co mot sd ludgng thong ké
riat 1n cac sé liéu kinh nghiém vé cdc san phdm hién ¢o lam co
53 d€ tinh todn. nén dung d& thiét ké cic thiét bi bién tan lon dé
bién toc bang dién ta thi ¢ lei hon.

Trong ly thuyét mdy dién thutmg lay <sng co ban lam chinh.
Trong thist k& may dién, khi séng bac can anh hudng nhieu dén dac
tinh ctia mAy thi can phai phan tich dinh tinh. dinh luong nhu anh
hudng cuaa su phdl hap rang ranh stato. roto dén momen v.v...
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1.5. CAC KIiCH THUOC CHU YEU
VA HANG SO MAY DIEN

1.5.1. Cac kich thuoc cha yéu

Duang kinh D va chigu dai | cia phén dng la cdc kich thude
chu y&u eia may dién Dudang kinh D § mdy dién mét chigu la
duong kinh ngoai clia phan dng, § may dién khong dong bo va
mdy dién dong bo thudng 1a dudng kinh trong clda l6i sdt stato.

Kich thudge D, 1 va ty lé gita chung quyét dinh trong lugng,
gia thanh, cdc dac tinh kinh té ky thuat va dg tin cay lic lam
viée cia may. Vi viy xac dinh cdc kich thuée cha yéu la giai doan
rat cy ban cia cong vide thidt ké may dién Mat khac kich thude
D va ) phu thudc vio cong sudt P. téc do quay n, tai dién tu A,
B, cda vat ligu tac dung cia mdy.

1.5.2. Hing s& may dién

Kich thudc chi véu duge xde dinh tit cong sudt tinh toin (cong
suit dién tit) cua may dién:

P’ = mE[10”} ; kVA hay kW (1-1)

trong dg:

m - s0 pha (4 may dién mot chitu m = 1);

E - 3dc dién dong pha cua phdn Ung, V;

I - dong dién pha cua phian dng, A.

Sic dién dong phan dng bang:

E = 4k fkwd ; V

g day:

k, - he s song (k= 1.11 khi song hinh sin);

p - sa doi cuc;

n - téc do quay trgph)
k, - hé 36 day quan (0 mdy dién mot chidu kk, = 1%

s
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w - 38 vong day cua ot pha ¢ may dién xoay chiéu va la so
vong dav cia mat nhanh song song d may dién moét chidu
D = a,srldBa»l()'“‘ - ti thong duai mé6i cuc (0. Wa
ay - hé s6 cung cuce ti
D
r = - buéc cuc, cm
2p
Iy - chiéu daj tinh toan phan dng, om
B, - mat do tir thong tai khe hd khong khi. T
Tai dudng bang:
[N 2mwl
= = Arem
i) Bab)
& day: I, - dong dién trong thanh dan va N - 36 thanh dan trén

phan ung.
Thay tat ¢ca nhing dai lugng trén vao phudng trinh (1-1) thi
bigu thidc c6ng suit tinh toan cc dang:
P’ = 0.164.10 'k k,asnB,AD"; (1-2
Trong cong thic nay cac kich thude vé chieu dai tinh theo
centimet, B, theo Tesla con A theo A'om.
Cong thice (1-21 biéu thi su lién hé gitta cde kich thudce chu
y&éu D, Iy vdi cong suit P°, tdc do quay n va tai dién tit A, B,.
Bidu thie (1-2) viét dudi dang ty so:
D%l,n 6.1.107
= = C, ' (1-3)
| ¢ agk k,ABg '
goi la hang s6 may dién hay hing s6 Arnald.
Hang 56 may dién dude dung dé xdce dinh cac kich thude chu
yéu clla may dién va nhu trén da ndi, tit d¢ xic dinh mot loat

cac tham s6 quan trong khdc.
Can cit vao bidu thic cta hang s4 may dién C,, ¢6 thé cd
nhilng nhan xét sau:

a) Co thé cho rAng g cac may dién thuong a4, k. k, khong
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doi da do c¢de kich thude cua may dien chi phu thude vao tai dien
ru A va By Tai dién tit cang lon thi kich thude may cang nho. Di
nhi¢n khi (4 dién td qua lan. cde bo phan cha may sé& co thé bi
d6r nong qua muce cho phép lam anh hudng xau den cdc dac tinh
fiun vice cua may. O mot may dién. khi cac @i tri cua cong saat
P, ditn ap U. tae dd quay n. cde kich thude chd véu D va | da
xac dinh thi tich 36 AB, 12 mét hang s6 nhung t¥ 56 A/B, 1A mot
56 bien d6i. Viée chon 1y s8 AB, c6 anh hudng dén tinh nang cua
may. O may dién mor chigu, Ly s6 A;/B, anh hudng dén ché do
lam viée cua may, anh hudng dén yeu ciu vé d6i chidu dong dién.
O may dién xoay chidu. 1§ 6 A By Anh hudng dén cae tham s6 va
tit do chr phAi hé s6 eong suat cosg. sy 6n dinh cla may khi 1am
viée song song v.v

Thuc t& cho thav rang. viée ning cao phim chat cia vat liéu
tac dung. vat liéu cich dién, viée chan hinh dang hinh hoc cua
mAy mot cdch hop IV hé thong quat gic tét va viée hoan thién
cong nghé ché tao cho phép ngay cang nang cao duge tdi dién tu
A, B,. nhd d¢ giam duge kich thude cua mdy ma van git nguyén
cdng suat

Trong khi nang cao tri s6 A va mat 46 dong dién J con phai
chi y Jén danh hudng cda ching dén sy phat ndng cia may. A va
J trong day qudn vé ban chat quyét dinh tén hao dong cia may
dién. Bi¢u thdc t6n hao dién trong day dan cda phan day quan
nam trong gidi han ehieu dai cia rinh cé dang sau:

L 1 h) '
P, = m2wir'l® = m2wip — 17 = 2mwplld , W (1-4
Sy
trong dd:

b

r’ - dién trd phin day ddn nam trong ranh. Q
hl
. ) . Q.mm-
p - dién trd suat cia vat licu day dan,
m
1 - chiéu dai day din nam trong ranh, m
S, - tiét dién day dan. mm*
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Quan hé (1-3+ dung cha phin dng cua tat ca cac may dien Ti
quan hé nay co thé dynh nghia suat tai nhiét p. caa mat rru
phan dng gay nén bdi 16n hac dién trong day quan:

I 2mwIld o W
=/ = AJ R Y
1l aDl 100 -
trong do D va |l la dusng kinh va chiéu dai phan ung tinh theo
cenfimet Quan hé (1-5) cho ta thdy tén hao ditn rdong) phu

thude vao viée chon tai dién tit A, J va var lieu dan dién,

P, =

b) Lugng ]_)Zlb ty 1é véi thé tich eda roto. O téc do quay xac
D4l
S

bi€u thy gan dang theé fich cda may trén dun vi cong suat. Néu A

dinh. thé tich cia stato phu thude vao D] Nhu vay ty sé

va B, khong d6i. th¢ tbich ay ty 1é nghich véi toc d6 quay n. nghia
la n&u cling cong suat. cac may co tac d6 quay cang cao th co
kich thude va trong luang cang nho Két luan nay duge khang
dinh bang thue (& trén nhing may dién co téc 46 quay cao dén
mue do cho phép cda dng sudt co trén bo phan yuay
¢) Néu vist cong thie (1-2) dudi dang:
D, 60 D,

C N = (1-6)
P’ 2r M
f——
n
P
trong da M =— =—— la momen tinh todn, thi hing s§ mayv
[22) n
21 —
60

dién bi€u thi ty [& thé tich vat liéu tac dung trén don vi mbmen
tinh toan Nhu vay nghich dao cia C la
1 21 M
K\ =— = — 5
C, 60 D-l

g bicu thi momen tinh todn trén don vi thé tich va duee goi la

t]-Th
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hé s¢ st dung dac trung cho viée st dung vat liéu tac dung.

Trén day la nhitng vdn dé tdng quat nhat Con nhitng vin dé
cu thé khac nhu cach tinh P', cdch chon A, By va cac kich thuoc
D. 1 86 dugc dé cap mot cach chi tigt khi nghién cdu qua trinh
thiét ké tung loai may dien

1.6. QUAN HE GIUA NHUNG MAY DONG DANG

Muc dich cia phan nay l1a tim mai quan hé gita kich thude D,
1, trong lugng G, gia thanh C va ton hao ¥p véi cong sudt P’ trén
nhing mdy néu la dong dang trong diy cong sudt co cung tée do
quay va co mat dé dong dién J va mat do i thang By khong ddi,
cing nhu trén nhing may cung loai ¢6 téec do quay khac nhau.
Méi quan he 4y cho ta mot dinh hudng tdng guat khi thi€t ké
day may, dong thoi giai thich vi 330 khéng cd su ddng dang ciia
mdy trong subt day coéng suat.

Ta goi nhiung may déng dang la nhiung mdy ma tit ca cac
kich thudec tuang dng clia ching ty 16 vdi nhau Hai may A va B
déng dang khi :

o

A I.-\ = bx.\ _ hrA
Dy L, by by
Trong cac ty s6 trén, b, b, 12 chi¢u rang va chiéu cac cua ranh.
Theo biéu thdc-(1-1), ta cd:
P" = EI = Eds,, (1-8)
trong dé J - mat d¢ dong dién day dan, s - tiét dién day dan.
O tan s6 va toc do quay da cho, sdc dién dong ty 1é véi s6
vong day va tu thdong cdm udng nén sde dién dong do:
E = wd = wBS§., (1-9)

0 day:
B - mat d§ tit thong;
Si-. - tiét dién doan mach tit dang xét.
Tu (1-8) va (1-9), vai B va J khong déi. ta co:
P’ = wBS, . Js;, = BIS S, = 5.5,
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trong do ws, | = S la tiét dién doéng cua tiat ca w vong day
Bi&t rang cac tigt dien S va S, ty 1& vdi binh phuong kieh
thude dudng thi trong cidc mdy dong Jdang 1cd thé chon bat ky
kich thudce nao), ta co:
P =S8, = 1°° =1 (L-10)
Mat khdc. trong lugng vat liéu tac dung (sat va dong ty 1é vai
thé€ tich cia chung va trong diéu kién J, B khong déi e thé cho
rang gia tién vat licu tic dung C. tdn hao trong vat lidu tic dyng
Sp ty 1é vai trong lugng cia chiang. Thé tich V ty 1é vai lap
phuong caa kich thude dusng. do do:
C=Sp=G=V=/] (1-11)
Tit bidu thie (1-10) va (1-11) ta thiy. khi rang kich thudc
duong, trong lugng G va gia thanh C cda vat lidu tac dung cuu
day may dong dang tang cham hdn cong sudt P’. Néu tinh thea
mat don vi céng suar, ta co:
C ¥p G 1

P P PP VP

Tu do ta thdy gia tién, trong luong vat liéu tac dung va tdn

(1-12)

hao trong vat lieu tac dung trén moét dan vi cong suit trong day
mdy dong dang bién thién ty |é nghich vdi can bac 4 cuva cong
sudt tinh todn

Trong cic may dong dang cia day cong sudt. cho ridng téc do
quay nhu nhau thi mémen M ty lé véi cong suat:

M=P =1 (1-13)
Néu xét nhiing mayv cung loai vdi t6c d6 quay khac nhau thi:
P' = Mn = I'n (1-14

Nghia la néu cung kich thudc va tai dién tu, cong sudt may ty
[é v&i t68c d6 quay n. diéu nay cing nhan ra dudge tit biéu thdc
tinh hang s6 may dién (1-3). Trong thue t&, khi t6c d6 n cang
cao, dicu kién lam ngudi mdy dude tang cuong, nén tu mot gidgi
han té¢ &6 quay nao d6 trd lén, cong sudt ting nhanh han tdc do
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quay mot it. do do co the tang (hém duge B va

Bieu thue (1-111 cho ta thay ton han frong vat lidu tdac dung -
ton hao chd yé&u trong mav dién - 1ty 1& bae ba véi kich thude
duiang trong khi bé mat lam ngusy chi ty 1é bae hai vdi kich
thude dusng Do do khi tung cdp cong suat 1dan dén phal tang
kich thudc dudngt phai dat vdn dé lam ngudi may t61 hun mi
bién phap chu yéu 1a thay d6i hé théng lam ngusi may. Chinhb tu
do bat buoe phai thay ddi hinh dang cda may va di nhién su dong
dang khdng con naa ‘'rong thue t& ché tao may dién, khi tang
CAp cOng suadt con phii luu ¥ dén két cdu, cong nghé v.v. cho
nén khong thé co duae tat ¢cd cac mai quan hé déng dang (U
11-100 den (2= 11 co nghia 1a khong thé 6 sy dong dang cua céc
may trong sudt day cong susir.

1.7. QUAN HE GIUA DUONG KiNH VA CHIEU DAI

Vai cong sudt P va réc dé n cho trude. cho du A va By da
chon xong. trude mat ngusi thidt ké van tan tai vo 36 vian dé
phai gial dap. truoge hét 1a vin de quan hé giua duang kinh D va
chiéu dai ly. Tu bigu thie 11-3) vl cac gin tri da xae dinh cua A
va B.ota ed:

Dy = C (1-15»

Bigu thie 11-15: cho thay. vdi mot the rich D71, x4c dinh. may
tiien e the ¢ nhigu dang dai ngan khac nhau, tiy d6 nay sinh ra
vian dé rv 1A trong lugng va gia thanh eia phan dong va phan
thép.

Trong thi€t ke may ién quay. ngudi ta thuang dung ty 36
A = — dé xac dinh D va 1, toi «wu khi chd ¥ rat nhiéu dén gia

r
thanh thap nhat v& vat héw vi cong nghé ché tano. Cho dén nay

van do nay dua nhoeu vao kinh nghi¢ém A thd nghiém trén
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nhitng may da ché tac va van hanh,
Vi¢ée chon cu thé 4 cho tung loai may sé duge trinh bay chi
tiét trong cdc chuong ndi vé cac may cy thé.



Chiweong 2

Vit liéu thuong dung
trong may dién

Trong thiét ke may dién. vidn dé chon vat lieu dé ché tao may
cd mot vail tro rat quan trong va 4nh hudng rar 16n dén gia
thanh va tudi tho lam viées cha mady

Co thé chia cdc vat lidu dung dé ché tao may dién ra lam cac
loai sau:

a. Vat liéu tic dung: la nhiang vat Jicu dan dién va dan tl
trong da tan nén qua trinh bién déi dién ti

h. Vat licu két cau: 1a nhing vat lidu dung dé ché& tao cac chi
tiét lién ket cac mach dién va mach tit hoac cdce bd phan truyén
dong cua may

¢ Var licu carh dién: la nhing vat liéu khéng dan dién, dung
d€ cach ly cic bo phan dan dién vui cac ba phan khac cua may,
dong thai cach ly cde day din dién vdi nhan

2.1. VAT LIEU DAN TU
D& ché tao cde phan cla hé thong mach tu cua may dién,

ngudi ta ding nhing vat liéu sat tw khdae nhau nhu cac loai thép
Ja k¥ thuat dien. thép duc. thép ren. thép lda va hgp kim thép.

2.1.1. Theép 14 ky thuat dieén (ton silic)

Ham lugng silic trong thép 14 kv rthuat dién cd 4nh hudng



quyét dinh dén tinh nang cva no Cho silic vao thép cd thé lam
cho dién tré sudt tang cao. do d6 han ch& duoc dong dién xoay
nén tén hao thép =& thap xuong. nhung khi cd silic thi cusng da
t cAm ciing ha thap, do cung va dé gidon cung tang leén, vi vay
luung silic trang thép noi chung khong vugt qua 4.5%

Trong 1561 thép o tu trudng bitn thien. khi mat dé ti théng va
tAn s bién thién khang ddi thi t6n hao vi dong dién xody cua
don vi thé tich 161 thép ty 1é binh phuung véi chiéu day la thép,
vi vay trong dai bd phan may dién déu dung ton sihc day 0,5
mm Chi trong trudng hop dac biét mai dung ton day 0,35 mm.

Tuy theo cong nghé can, ngudi ta chia ton silic ra lam 2 loai,
ton can nong v can nguoi

a. Tén can néng. Loai ton nay <6 lich su lau doi. hién nay vin
cdbn sdn xudt nhiéu. Tuv theo ham lugng sihec ma phan ra loai 1t
silic (= 2.&8% va nhiéu silie 1> 2,8%).

b. Ton ¢an ngudi. So vdi ton can ndng, tén can ngudi 6 nhiéu
vu diém nhu suit t6n hao nhd. cudng dé tu cdm cao. chit lugng
bé mat t6t. do bing phang tét nén hé s6 ép chat la ton cao. co
thé san xudt thanh cudn. do do cic nude phat trien déu dung ton
can ngudi thay thé tom vdn nong Tuy theo su sdp x&p cac tinh
thé silic trong 16n can ngudi ma phan lam hai loai: dang hudng
va di hudng. O tén silic can ngudi di hudng thi theo chiéu can,
sult dan ti cao (voi cudng d¢ tir truong H = 25 Aiem, mat do tu
tharg B¢ cd the dat 1.7 — 1,85 T), suit ton hao nhd, nhung theo
chiéu vuang gdc vOi chidu can thi tinh nang kém di nhiéu, c6 khi
khong bang ca tén can nong. vi vay loai tan nay chi thich ving voi
16i thép may bién ap, con trong may dién chi dung tén can ngudi
dang hudng.

Tinh nang ton cdn ngudi cia mot s6 nude dude liét ké trong
bang 2.1
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Bdng 2.1. So sdnh tinh ning ur tinh cia (én cdin npubi

day 0,5mm ctla mdt s6 nuiic

Ky hiéu Pyossd Pys)so B,s Bso
(Wiky) tWikg) (N {n
M-15 I 285
M-19 127 3n
M-22 139 330
My M-27 | 156 358
M-36 | 178 ass =
M-43 © 209 ¢ 489
M-45 243 5,81
M-47 | 385 771 |
ISR R - ) -,
2013 | 26 | : 165
221 I 25 | 146
Nga 2312 175 ; 146 |
241 6 f ; 15 |
CK-29 L 125 28 , |
CK-31 135 3.1 ' !
CK-33 145 33 , i
) N e
1 oKt boes | e !
Thuy Dién :  CK-40 17 ! 40 |
| ' I
CK-43 ws 0 40! :
CK-70 3,0 '. 68 i
CK-80 L a3 i 80 i
N ]
CK-90 I ae g 86 '
| | | .
Thi FeVI25-50HA | 125 | al i 149 1 18
trudng FeVISSOHA | 135 ( 33 | 149 | 18
¢hung FeV1S0-50HA | 15 35 l 15 16
chdu FeV170-50HA | 17 ‘ 40 | 151 161
Au Fe\/200-50HA | 20 | 47 ‘ 152 162
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FeV230-50HA 23 53 154 164
FeV260-50HA 26 6 155 165
FeV300-50HA 30 68 156 166
FeV360-50HA 36 8.1 158 168

H8a as 159

H12 36 16

Nhat j H14 40 161
H18 465 165

H20 5.4 165

H23 6.2 166

D1-MAX 1350 13 31 157 167

D-MAX 1550 15 35 152 162

Italia D+MAX 1750 17 4,0 152 162
D1-MAX 2050 20 47 153 163
D1-MAX-2350 23 53 154 164

D1-MAX-2650 26 6.0 155 165

01-MAX-3050 30 I 68 156 166

7° 160 16 1[ 4 155

n° 170 17 a3 155

n® 200 2,0 49 155

Phap n°® 230 23 55 157
n° 260 26 6.3 158

»° 300 30 7.2 16

7° 360 36 86 163

V135-50A 135 33 149 16

V150-50A 15 35 15 16

V170-50A 17 4,0 151 161

V200-50A 20 47 152 162

Duc V230-50A 23 53 154 164
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|l v 26U-504 26 ! 60 155 165
' V300-50A 30 Y 156 166
v/ 360-50A 36 |81 158 158
| 355 355
Anh 400 , 40
; 450 | 45
! 500 i 50 | i
_ L ] ; e -
LY-CORE-130 1.3 32 151 . 161
LY-CORE-140 . 14 34 151 | 161
LY-CORE-50 | 15 36 I 1s2 162
 LY-CORE 70 7 ' a0 BT 163
Ue . LY-CORE 200 20 ' 47 154 164
' LY-CORE 220 | 22 L 52 155 165
LY-CORE 260 28 i 60 L 156 186
! LY-CORE 350 | 35 i 77 : 158 168
| LY-CORE 800 | 80 i 19.0

2.1.2, Tén khéng silic

Ton khong silic 1a ton cd ham lugng silic < 0,5%. Do gia thanh
ha (so v6i ton silic thdp hon 30%), cudng dé ti cdm cao, din nhiét
t6t, dé han, dé dap nén cdc nudc phat tri€n da dung rong réi loai
ton nay dé€ lam 16i sat clta nhung may dién cong sudt nho.

2.1.3. Thép hagp kim, thép tdm, thép duc

Réto may phdt tuabin khi thudng lam bing thép hgp kim rén
khéi ldn dé dadm bao d6 bén cd. Thudng dung thép hgp kim
34CrNi3Mo. 25CrNi3MoV, 26Cr2Ni4MoV... Cuing do kéo cua
nhung thép hap kim nay déu trén 60 MN/mm, cudng do tit cam
cta mot s6 hap kim deu dat dén B, = 1,6 T.

Than, cyc tit cha may dién mot chiéu cd khi dung thép dac
Thanh phan cua thép duic cing anh hudng dén dac tinh tu Cic
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chi tidt thdp duc trong mav dién thudng cd cuing dd tu cam
B =136 ~ 15T, B, = L.65 ~ 1.62 7. so vdi gang 'B,¢ = 0.7
Th tht tu tinh tét han nhiéu.

Trong may dién mot chiéu cong sudt khéng lgn. than may cd
thé ding thép tAm udn lai. nhu vay dé gia cong Thuang tinh
nang dan tu cda cac leai thép tam la B, = (52 T,

Dé giam t6n hao do dong dién xody gay ra. ngudi ta co the
dung son cach dién dac biét son pht 1én bé mat cac la thép triée
khi ghép chung lai v4i nhau thanh l6i sat. Khi chiéu dai 161 sat
khong dai qua 14 - 15 ¢m thi ¢6 thé khong can phd son Thuong
dung hé =6 ép chat 16i sat k. dé¢ chi quan hé gita chiéu dai phan
sat vai chigu dai thuc caa 16§ =4t Hé s6 nay phu thuée vao ap
suat ép 16i sat, dd khang dong déu cia bé day cdc 1 thép. chiéu
day lop son cach dién va chiév day la thép. Hé s6 k dudc ghi
trong bang 2 2.

Bing 2.2. Hé i k.

Chien day la thép. mm | Khéng phu son |‘ C6 pho son
10 - 20 [ 098 - 097 0.95
0.5 095 0.93
035 0.93 D91

2.2. VAT LIEU DAN DIEN

Trong nganh ché tao may dién, nguoi ta chi y&u ding dang
tinh khigt véi tap chit khong qua 0,1% lam vat lieu dan dién vi
dién trd suidt cda dong chi kém bac. Ngoai dong ra con dung
nhém véi tap chat khong qua 0,5%. déng thau va déng den Bang
2.3 ghi cAc dac tinh vat ly cia ddng va nhém.

23



Bdng 2.3, Tinh chdt vat Iv cuu dong va nhém

Tmh chat val ly Déng Nhém
Nhi&t db ndng chay °C 10845 658
Ty trong & 20%. g.-’(ma 8.9 27
DEr wrd sudt & 20°C QOmmiim 179.07 291073
Hé s6 nhidt dign trd. 1°¢ 385 4,03
Ty ohigt 6 20°C J4ig°C 3852 9211
He s6 din nhigt & 20°C. Wim°( 386 217
Hé s6 din nd dai (20-100°¢), 10°8:°C 166 23
Cudng dd khang kéo MA/m? 350-450 150

Tu badng trén thdy ring, tinh nang dan dién vi tinh nang ca
cla ddng déu t6t hon nhom, déng khé bi 6xy hda, dé han nén
dung lam vat liéu didn dién rdt thich hgp, nhung ddng dat hon
nhém nhiéu.

Dién trd suat ctia nhém lén hon ddng 1,6 lan, ty trong cda
nhom chi bang 30,3%, gia thanh lai ré, nhung d6 bé&n co kém,
cong nghé han riat phdc tap nén viéc su dung bi han ch& Thuong
ding nhéom d€ duc réto 1dng soc ctia may dién khong ddng bo.

2.3. VAT LIEU KET CAU

2.3.1. Kim loai den

Kim loai den diing trong k&t cdu mayv dién thuong la gang va
thép. Gang vira ré tién lai dé duc, do d6 duge dung nhigu, nhit la
diung d€& duc cdc hinh mAu phic tap nhu vé va ndp mdy dién
khoéng dong bd va ddng bd cd nho, gia 43 hinh tru réng trong
réto va cd gop cva may dién mot chiéu, gia da va cdc chi tiét
khic ciia may c¢d yéu ciu vé dd bén khéng cao |Am.

Thép dung lam vat lidu két cdu thudng 14 thép dinh hinh.
Thép co tigt dién tron dung d€ ché tao truc may va cdc chi tiét
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khac co tiét dién tron Tuy theo luc tac dung 1én titng chi tiét
cua mday ma nguoi ta sit dung nhing loai thép khaAc nhau.

Thép tam duoe dung nhiéu dé lam vo. nap. gia dé cua cac
may dién 1an. canh quar gié va cac chi tiét khac. Tuy theo yéu
cau ma sd dung nhang loal thep khic nhau. Day thép dung d¢
dai roto hoac lam !0 xo nén chéi than.

2.3.2. Kim loai mau

Thuong ding hgp kim nhom dé ché tao cac chi ti€t va bo
phdan cua may ma trong luong can giam t6i da nhu cdée mdyv dién
ding trén may bay hay cac may can di chuyén luon Hyp kim
nhém co nhiéu loai nhung thong dung nhat 12 hop kim nhém co
thanh phan la Al (87%) va Si (13%)

Doéng duge dung trong cdc chi tiét via cd tinh chat két cau
vita dan dién nhu gid, hop chai than va cac chi tiét cin cach tir...

Goi truc thudng dung hop kim babit d€ chdng su mai mon.
Thanh phan cua babit gom co thiée, angtimoan va dong

2.3.3. Vat )iéu chét déo

Chat déo hién nay duge dung nhiéu d€ ché& tao cac chi tict
trong may dién it chju luc cg hoc va nhiét. Chat déo co vu diem
la nhe. dé gia cong va khong bi han ri. Trong mdy dién nhé dung
lam v, nap mdy. 16i ¢6 gdp, gia d8 chél than, canh quat

2.4. VAT LIEU CACH DIEN

Vat liéu cdach dién 1a mét trong nhitng vat liéu chu yéu ding
trong nganh ché& tao may dién. Khi thiét k& may dién. chon var
lieu cdch dién 1a moét khau rdt quan trong vi phai ddm bio may
lam viéc tdt voi tudi tho nhat dinh, déng thai gida thanh cda may
lai khéng cao. Nhing dieu kién nay phu thude phan 1dn vao viée
chon vat liéu cach dién cua may

Khi chon vat lién cach dién can chi y dén nhing yéu cau sau:
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I. Vac lieu cach dién phar co do bén cao, chiu tac dung co hoc
tot. chiu nhist va dan nhiét tét lai it tham nude

2. Gia cong dé dang. du mong d€ dam bAo hé 36 lap day ranh
cao.

3. Phai chon vat lidu cach dién ¢6 tinh cach dién cao d& dam
bao thdi gian lam viée cua may it nhdt [A 15 - 20 nam trong diéu
Kién {atn viée binh thuyng. ddng th¥i dAm hao gia thinh cia mdy
khong cao

Mot trong nhiing yéu t6 co ban nhat lam giam 1udi tho cia
vat liédu cach dién tcung 1a tudi tho cua may) 1a nhiét d6. Néu
nhiér dé vuot qua nhiét dd cho phép thi chat dién moi, dé bén co
cua vat licu gidm di nhiéu. ddn dén sy gid hoa nhanh chong chat
cach dién

Hién nay, theo nhiét dé cho phép cua vat liéu (nhiét do ma
vat lieu cdch dién lam viée tot trong 15-20 nam 8 diéu kién lam
viée binh thuong), Hoi ky thuat dién quée t6 IEC da chia vat liéu
cich dién thanh cidc cap sau day:

Céap cach dién N4 A E 8 F H C

Nhigt dé cho phep, °C 90 105 120 130 155 180 =180

Vat lidu cach dign thuée cice cAp cach dién trén dai thé cd cac
loai sauw:

Cdp Y: Gom cd sai. bong, to, sgi nhan tao. gidy va ché phidm
ctiia giav. cactang. gé v.v... T4t ca déu khéng tAm son cach dién
Hién nay it dung cap nay vi chiu nhiét kém.

Cap A: Vat liéu chu yéu cus cap nay cing gidng nhu cdp Y
nhung ¢d tdm son cdch dién. CAp A duoe dang réng rii cho cac
may dién cong sudt dén 100 kW, nhung chiu Am kém, st dung &
vung nhiét ddi khoéng tét.

Cdp E: Ding cac mang mdng va sgi bing polyétylen téréftalat.
cdc sgi tAm san téng hop lam tu épdxy, tréalat vA aceton buterat
xenluld, ciaec mang sdn cach dién goc vo ca trang ngoai day dan
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(day émay c¢d do ben cd caor Cap K duoe dung rong val cho cac
mayv djén c6 cang sudt nhd va trung lhnh (dén 100 AW hoac han
nitar, chiv Am tot nen thich hop cho ving nhist dai

Cap B: Dang vat licu lay rlt gde vo co nhy mica, amiang sgi
thay tinh. dau sgn cach dién chiu nhiéet dé6 ran Cap B duuce sa
dung nhieu {rong cac may cong suat trung binh va 19n.

Cop F Vat liéu ctng tuong tu ntot cap B nhung ¢g tdm sun
cich dicn goe silicat chis nhiet do cao. O cdp F khong dang cac
chit hitu ca nhu var lua. giay va cacténg

Cap H.: Vat liéu chu yéu & cAp nAy 1a& sgi thuy tinh, mica.
amiang nhu & cidp F. Cdc chat nay duace tdm son cach dién goc
silicit chiu nhiél dép 180" Ngudai ta dung cdp H trong cac mayv
dién lam viée d difo kian phuc tap co nhiét do cao.

Cap C. Dung cuc chdt nhu soi thay tinh. thach anh, s¥ chiu
nhiét do cao. C4p C Jduge dung 0 cac may lam viée voi diédu kién
dac biét ¢6 nhiét dd cho

Viéc chon vatr liéu cach dién trong may dién co6 mdat y nghia
gquyét dinh d8n tudi tho va dé tin cay luc van hanh cda may. Do
vat liéu cach dién co nhidu ching loai. kv thuat ché tao vat licu
cach dién ngay cang phat trién. nén viéc chon két cfu cach dién
cang kho khan va thuong la phai chon téng hep nhitu loai cich
dién d€ théa man dvoc nhing yéu ciu vé cach dién.

Vat liéu cdch dién trong nginh ché tac may dién thusng do
nhigu vat liéu hop lai nhu mica phién, chit phu gia (gidy hay soi
thay tinh) va cha&t két dinh (3an hay keo dan). D6i vai vat liéu
cach dién, khéong nhitng yéu ciu ¢6 dé bén co cao. ché tao dé ma
con co yéu cau vé tinh nang dién: ¢ 4o cach dién cao, do dién 1t
Ngoai ra ¢dn co yéu cAu vé tinh nang nhiét: chiu nhiét tét, dan
nhiét t6t va yéu cau chiu Am tot.

Vat léu cach dién ding trong mot may dién hop thanh mot hé
théng cach dién. Viéc t6 hop cdc vat liéu cach dién, viée dung son
hay keo d€ gan chat ching lai, Aanh hudng gita cdc ch4t cach
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dién vdi nhau. cach gin cong va tinh trang bé mat vat liéu vv..
sé quyvét dinh tinh nang v cy. dién. rhiét cua hé thong cach
dién. va tinh nang cia hé thong ciach wién nay khéng thé higu
mot cach don gidn 1a (dng hgp t1inh nang cda titng Joai vat licu
cach dién.

D& viee chon vat liéu cach dién duge thiét thye hon can phai
chi y dén moi trugng s dung va dién ap may. Thudng cé nhing
mol truong lam vice dac biét sauw:

- Moi trugng &m ust. O diy d6 Am tuong déi rt cao (98% &
nhiét dé 20°). Vat lieu phai chiu &m tét

- Méi trugng nhiét dai. Vat liéu phai chiu nhiét, chiu Am té&t.

- Mai trudng cd hoa chat. Phai s dung son tAm va sdn phu
dic biét chéng su phd hoai cia houi hda chat.

- Mai truong rdt lanh. Vat lidu khang duge nidt ran o nhiét dd
thap

- May dién ca dién dp cao

Ké&t cdu cach dién cia mot 86 loai diy qudn may dién cd ghi
trong phu lue VIIL

2.5. CHOI THAN

Vin dé chon chdi than cia mdyv dién, dac biét la chéi than cia
06 gop co quan hé tryc ti€p dén do6 tin cdy cua may dién. Chéi
than diang cho may dién cd thé chia lam cac nhdm sau: than
graphit, graphit, graphit dién luyén va graphit kim loai. Tuy theo
thanh phan va phudng phap ché tao ma cac loai chBi than co
nhitng dac tinh khac nhau.

Khi chon chdi than cho may dién phai dua trén ca sd thi
nghiém va qua van hanh may & cac diéu kién khac nhau.

Khi chon chdi than co thé tham khdo phu lyc X.

Chu thich: Hé s8 ma sat cla cdc chéi than cd gdp 1a 0,25, néu
Ja vanh trupt thi vao khoing 0,15 - 0,17
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2.6. ANH HUONG CUA MOI TRUONG NHIET DOt
001 vOI VAT LIEU KY THUAT DIEN

Nude ta la mot nuoe o vung nhiét ddi. nghta [a co nhier do vi
dd am cao. Moi truong nhiét do1 ro anh huong gau dén vat licu
ky thuat dién, vi vay ngoai vice chu v bao vé vat liéu con phai
xét dén viéc si dung nhing vat licu cach dien thich hop cho moi
trusng nhi¢t dai.

Anh hudng cta mdi trudng nhiet ddi bao gom:

- Nhi¢t d6: Ré rang nhiét do trung binh cao nhat cia vung
nhiét ddi cao hon vung 6n déi. mat khac nhiét dé méi trudng cao
con lam cho van dé lam nguoi may thém kho khan, D& gitr cho
nhiét d6 cua may khéng vudt qua nhiét do cho phép thi phai cha
v chon do tang nhiét cia may thich hop.

- D6 ém: O khi hau nhiét doi. do 4m tuong d6i thuang cao
hon 80% vi vay cach dién rdt dé& bi ngam am lam cho dién trd
cAch dién cua vat licu cdch dién bi giam sut rat nhidu, gay hién
tuong phdng dién bé mar. Ngoai ra dudi tdac dung cla nhiét va
am thy vat Héu cdach dién bi gii hoa nhanh ¢hong. chdng bi min
va mat pham chat.

- Méc: Vang nhiét dai la noi rat thich hap cho ndm mée phdt
trién, méc lam cho dién trd cach dién cda vat lieu cach dién giam
xudng ro rét

Khi hau nhiét ddi lam cho kim loai nhu sit thép dé bi han 11,
Méi va mot pha hai vat liéu cach hén Sam set nhiéu nén néu
may dién khong ducc bao vé t6t thi cach dién cia may cong dé bi
choc thung.

Khi chon vat liéu cich dién cho ving nhiét ddi can chu y
nhitng diém sau:

a. Chon vat liéu chiu nhiét can Nai chung vat lieu cap E trd
lén déu dung duge 4 ving nhict d5i



b. Khong duge dung vat liéu cach dién dé ngam am nhu vai
bong. gidy, g6. . néu chua dugec ngam tam can than son cich dién
chiu am va chiu nhiét. Ném ranh clia may dien nhé od thé dung
tre hoac g6 da ngim tdm dau bién ap

¢ Khong dude dung gidy amiang d& vach dién giiia cdac vong
day va cach dién gita cac 18p day cda cudn dayv kich ti lam bang
day dong tran. Phai thay bing bang mica dan trén gidy da ngam
tAm san cach dién.
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Chuong 3

K&t cau cua
day quan may dién

A. DAY QUAN PHAN UNG
MAY BIEN MOT CHIEU

3.1. KHAI NIEM CO BAN VE DAY QUAN
MAY DIEN MOT CHIEU

Day quan may dién mot chiéu do nhiéu phén ti néi tiép nhau
theo mot gquy luat nhat dinh va lam thanh mét mach kin. Méi
phan ti ¢6 mot hay nhiéu vong day va moéi vong day do hai
thanh din ghép lai. Phan td duge dat vao ranh cia l6i sat phan
ung va néi vai hai phién dai chigu. Phan nam trong rianh goi la
canh tic dung va phan ngoai goi 1a phan dau nai.

Trong cac ranh. thanh din ctia phan tu duce dat thanh hai
I6p Tay theo trong ranh cua |6 sat (goi la rdnh thuyc) dat mot
hoac nhiédu phan t¢ ma ngudsi ta chia ranh thuc ra lam nhiéu
ranh nguyén t8 (hinh 3-1).

Thudng cic phan tit dAy quin dude ché tao bang nhau (day
quan déng déuw) va c6 khi dé ddi chiéu dude t6t con dung loai day
quin phian tit ¢d bé rong khac nhau (day quin theo cdp) nhu &
hinh 3-2

Y,
Néu o |2 36 nguyén thi cd day quan dong déu;
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Y
Néu S khaong phai la

s0 nguyén thi co day ['l ﬁ, ﬂﬂ ‘” aﬁ[‘]i Eﬂs{]‘
quan theo cAp lﬂ' ‘!] _ ‘V 000 ﬂﬂﬂ‘_

vy, la budge day thu

nhAit cia day quén va u aj b) c)

la s8 phan td trong mot _

) Hinh 3-1. Chia rdanh thyc thanh rdnh nguyén t&
ranh thuc.

au =%tbu =2c¢cu =3

L}
it ranhs parihd rdrthe rani§

2) bl
Hinh 3-2. a. Day qudn déng déu b DAy quan theo cip

Quan hé giira s6 phan ti S vai s6 ranh thuc Z va sé phién d6i
chigu G nhu sau:

S
U= —
Z
Z"g|=uZ=S=G 3-1
' N
S=0
2w,

O day:
Zpg - SO ranh nguyén to;
N - tdng s6 thanh din cia day quén;
W, o= 36 vong day ndi tiép cia moét phan tu,
Cac bude day quian cua diy quidn may dién mot chiéu gom eo:
- Bude day the nhat y;: la khoang cdch gitta hai canh tac



dung dau va cudi cia phan t, y, xac dinh bé rong cua phan ti,

- Budc day thy hai y,: la khoang cach gilta canh cudi ctua
phéan ti trude va canh diu cta phan tu tiép theo

- Bude day tdng hop v: la khoang cach gita hai canh tuong

ung cua hai phéan td lién nhau.

- Bude day trén vanh d&i chiéu y.: la khodng cach gita hai
phan t{ déi chidu néi vdi hai canh tuong dng cua hai phan ti

lién nhau.

Vi ant = (G nén ta co;

Y =Y¥c
3.2. CAC LOAI DAY QUAN

3.2.1 Day quén xép
Cac bude day quén cha
y, = ant +

2p
Y = ¥p= ¥

:yG:im

day quan x€p nhu sau:

va

Khi y->0 ta cd didy quin phai (hinh 3-3a);

Khi y, < 0 ta co day
quéin trai (hinh 3-3b).

Khi m = 1 ta co day
quan xép don; khi m> 1
ta ¢6 day quan xép phie,
o day m la mot sé
nguyén, dudng.

Trong thuc té thudng
m khong 1dn hon 2, vi
day qudn sé khong déi
xting gdy nén dong dién
can bang trong day quin

Hinh 3-3. a Day quéin x&p phai
b. Day quén xép tréi

{3-2)
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lam tang t6n hao. Day qudn xép phuc m = 2 dudc dung trong
may dién co dong dién lan.
56 d6i mach nhanh song song cia day quin xép la:
a = mp (3-3)
Né&u y., va G cd ube s6 chung lén nhat la g thi day quan xép
phitc sé gom g mach vong kin doc lap, ta goi day quén ¢é g mach
vong doc lap

3.2.2 Day quén séng

Quan hé gitta cdc bude clia day qudn séng nhu sau:
Vit ¥:=Y =Yg (3-4)
trong do y gin bang 2r nhung phai khac 21,
Dé thuc hién mach khép kin phai cd:

S+m
y = y; = ——— 1a s6 nguyén (3-5)
p

Khi ldy ddu "+" ta cd day qudn sdng phai;

Khi lay dau "-" ta cd day quan song trai.

Khi m = 1 ta eé day quéin séng don va khi m > | ta cd day
quin song phic. O day m 1a moét s6 nguyén, duang.

S6 déi mach nhanh

song song cua diy quin
phue la: fe— & —wdo— N —afew . § —ad

N—+—
4 =m (3-6) W{:»‘%’, ?\?‘W :'/?i
i ¥ e NN IT!';[T‘,,. ] L.,.,. "."\L(q
T nhUng cong thie 12 :.n‘ulsm mema:' i: .; 4 ;6 78 8manl
H

trén ta tha ia S I L
y gita p, 5 |) . )}J}L/;)\,;)})Mx)
P43 ,“. J\\r\‘X:v‘-"\“

9D 4 "~ I.

hay G phai ¢6 moét quan !
he nhat dinh méi c6 thé :
thuc hién duge day quin
song. Vi du trong day
quin song don, néu p = 2
thi S hay G phai l1a mét Hinh 3-4. Dy quin séng céd phan td ché

k4
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s6 nguyén lé vi nhu vay trong céng thic (3-5) tit s6 mdi chia
chan cho p duge. Néu p = 2 ma S ]a s6 nguyén chan (vidy u = 2)
thi muén dung diy quén sdng don ta phai trit ra mét phan ti
khéng n6i vao phién ddi chidu nao ca. Phan ti dd goi 1a phan tu
chét (hinh 3-4).

Cing giong nhu d day quin xép phue, day quan song phuc

cung co thé cd g mach vong doc lap khi g la uée s6 chung lan
nhat cia y, va G.

3.2.3. Day quén hén hop

Day |la day qudn két hgp day qudn séng va diy quan x&p lai
va cung nbi lén cdc phién d8i chidu chung Vi vay ¢ day quén nay
méi phién ddi chigu cd 4 thanh dén ndi vao.

Digu kién d&€ ndi day quin x&p va day quén sdng thanh day
qudn hén hop bao gdom:

a Cac day quin sdng va x€p ¢6 s6 mach nhdanh nhu nhau:

2a, = 2a_ = m,(2p) 3-7

b. Cd 86 thanh ddn nhu nhau dé dAm bao c¢d suc dién dong

nhu nhau:

N, = Ny (3-8) 3%

c. Dam bao digu kién déi
xung cﬁg daquuﬁn. it nhat

phai cé— va - la s6 nguyén.
P P

d. Suc dién dong trong
mach kin hop thanh do day
ddn néi cac chdi than cung
tén va cac phan tu cia day Ys
quin x€p va song phai bang L2 - 4=67p
khong.

Trong cac cong thuc

Hinh 3-5. D&y quln hén hop
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trén, cac Ky hiéu nhé "x" va "s" 1a dé chi diy quin xép va sdng.
Mué- thue hién digu kién thi nhat thi day quén sdng phai la
song phic vai:
yg = *Tmy = T mp
Thuong day quan hdén hop gom day quin xép don va day quin
séng phic. S6 d6i mach nhanh cia day quan hén hop bang:
a:ax+as=2a‘ (3-9)
Quan hé gita day quidn xép va day quan sdng trong day quin
hén hgp nhu sau:

Qua két cdu day quan ta thay
chung cd tdac dung day can bang
dién thé cho nhau Theo diéu kién
tha tu, ta co:

S G
_VI‘ + yls e S —
P p
G )
; = S : Hinh 3-6. Ddy quin hén hop
A Yox * Yas h? =Nty Latua Péré
vi Yix - ¥ = % = Yox

Yie bt Yo = ¥ = Yois
cho nén day quan hén hop phai thoa man digu kién sau;
Yax = Y (3-10)

Yo, can phai chon sao cho day qudn séng lA mot mach kin
Trong diy quin hén hop bé trl nhu & hinh 3-5, ddy quin séng o
tac dung nhu day néi can bang cho day quén xép va nguogc lai
day qudn x€p la day ndi cAn bang cua dAy quin sdng.

Cod moét cach thue hién day quan hén hgp khdc goi 1a diy qudn
Latua-Péré Mudn thuc hién cach ndi nay trude tién ldy thea so
d6 cach niol trude, sau dé chuyén cac canh tac dung bén phai cia
cac phan it xép, séng v phia trdi bén canh va ta 6 cac phan ti
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day gquan buse ngan thinh 3-61:
yl) = yl\ <7
O s0 do néi day Latua- Péré. cac cong thuc trén viey thich hop
va téng sdc dién dong 8 cac phan t\¥ cia dan guan v -p. song
trong bat ¢ mét mach kin naoc cung bang khéng

T hinh 3-6 ta thdy, day quin
ki€u nav can ¢o6 s6 ranh dudi moét
cyc phai 1a s8 nguyén va ché tao co
phan phie tap han loai h6én hop
thuang. Tuy vay loai nay ¢6 phan tua
budc ngan nén cd tac dung déi chigu
16t

K&t c4au cua cdc phan ta day Klah 3-7. Phan t0 cua
qudn hén hgp nhu @ hinh 8-7. Sau day quin hén hgp
khi dat day vao ranh xong, ta han
cdc canh tac dung cia phan td day quén séng lai.

Mac du day quén hén hgp ¢ mot s6 khuyét diém nhu ch€ tao
va sia chia khd khan, hé s6 14p day ranh thap, diéu kién lam
ngudi kém nhung van dugc 4p dung trong nhiung trudng hgp sau:

- Khi can nang cao céng sudt va tdc do quay cia miy dién
mot chiBu loai 18n.

- Trong cac may dién c6 dudng kinh phian dng can phai thu
nhd lai va khéng cd day quédn bit, nhu d cac déng co dién quay
thuan nghich cin cd mémen di nhé.

- Trong cac may dién téc dd quay cao, dudng kinh phan ing
tuang d6i nho va viéc b tri day can bang kho khan.
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3.3. DIEU KIEN pOI XUNG CUA DAY QUAN

Day quén goi 1a d&i xung khi phan dng d bi: cd vi tri nao cua
tu trudng, suc dién dong va dién trd trong cua cdc mach nhanh
song song cing déu bang nhau. Trén thuc t& khong cin nghiém
ngat nhu vay va coi day qudn 1a d6i xing khi théa man dugc
nhiing yéu cau sau day:

1. Toan b6 cac thanh dan (hay phin td) trong méi ranh déu
nhu nhau:

S G Z
Z Z Y/

2. Méi d6i mach nhdnh phai c6 mot s6 ranh nhu nhau hay s
phan td nhu nhau:

= u = 80 nguyén (3-11)

V/
— = s nguyén (3-12a)
a
Y/ G

hay & = = s6 nguyén (3-12b)
a a

3. Canh cua mdi phin t@ nim trong mot d6i mach nhianh nay
déu phai tuong Ung trong ti trudng vdi canh cta phin td cia
cac doéi mach nhanh khdc, nghia la phai co:

3p

— = s6 nguyén (3-13)
a .

Nghién ciiu dp dung nhing didu kién d6i xdng dé dé6i vai cac
loai ddy qudn nhu sau:

a. Vai day quéin xép don

Vi trong day qudn x&p don, 2a = 2p nén céng thic (3-13)

luén luén duge théa man.

o
SO

o

G Z
Céng thiic (3-12a) va (3-12b) ¢6 thé viét thanh: ; va ; 1
nguyén, nghia la s6 phi&n gép hay s6 rdnh dudi méi dai cuc la s8
nguyén. T8t nhat 1a dung s6 1é vi nhu vay gidm dudge su dap
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mach cuia ste dién déng trén ch8i than va cai thién doi chiéu
b. V&i day quin x&p phuc
Vi 2a = m(2p) nén theo céng thue (3-13) ta co:
2p 2

a m
Ta thay chi khi m = 2 day qudn mdi cd thé dsi xing duge

G G G
Theo e¢6ng thiye (3-12) ta ¢6 — = — =—o Ta thidy G phai
a mp 2p

la s8 chdn. O trudng hgp nay vi G va Yo!'¥, = ¥y = 2) ¢ ude 56
chung la 2 do dd r6 rang day qudn co hai mach kin Trén thuc té&
clng chi dung loai day quan nay la phé bién Chi vdi trusng hgp

khong d6i xing ndo ddy mdi duing m = 3 hoac m = {

Day quan xé&p phuic mét mach kin mac du khang hoan toan ddi
xung nhung trong thuc t& van lam viéc tor. Disu kién can thoa
man la % va % = §6 nguyén. G phai Ja s6 lv do do Z va p cing
phai la sb 1é th1 mdi dung day quin nay dage

c. Vdi day quidn song don

Vi a = | nén céng thic (3-12a) va 13-12b) luén lusn duge
théa man.

S
Theo edng thie (3-11) thi 7

u 14 s6 nguyén cho nén ti
cong thuc:

S+ Zu £ 1
y:yG:—.—=* =s6ngu_yén
P p

ta thdy Z va u khong th€ co boi s6 chung vaéi p

d. Vé4i day quan song phic

Phai théa man ca ba diéu kién. Vi a s 1 nén cAn phai thoa
man digu kién @81 xing dong thdi cAn phaii dat dudc bude day
téng hgp y la <6 pguyén.
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¥ Eile =

S

= m

p

= s8 nguyén

do do viéc lua chon Z va u cing bi han ché, cd thé chon u theo

bang 3.1,

Bdng 3.1. Tri 56 cua u

G
= ? trong day qudn song phirc

p
a
2 3 4 5 6 7 8 9 10 12
1 35| 245 35| 234 5 2345 | 35 245| 3 5
2 245 35| 234 | 245| 2345 | 34 245|234 s
3 35 245 35
4 35 245
5 35
6 - < 35

3.4. DAY CAN BANG DIEN THE

T4t ca cac loai day qudn, trit day quidn hén hop, khia = |
déu phai dat day cAn bang dién thé d€ lam cho di2du kién ddi

chiéu dugc t6t hon

C6 hai loai day cAn bang dién thé. DAy cAn bang dién th& loai
mot dung dé triét tiéu su khong dbi xding cta hé théng mach tir
trong may dién va thusng dung trong day qudn x&p; loai hai
dung dé triét tiéu sy khéng d6i xdng cua su phan bs dién ap trén

c8 gop.

Day can bang dién thé n6i lign cac di€m cia day qudn veé ly
thuyét la dang thé Cac di€m ding thé duge xac dinh nho cac da

gidc sdc dién déng cia day quin.

Khéng ké loai day can bing nao, s6 day can bang N, bang s6
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canh (hay dinh) cua da gidc sice dién dong cua day quin.
N = — (3-14)

Méi day can bang néi lien a diém ding thé cia day quin Dé
co thé thuc hién viéc ndi day c4n bang vdi cde di€m dang thé
vé mdt phia cia phan ung cin cd didu kién:

i = s6 nguyén (3-15)
a

Néu E khong phai
1a s6 nguyén thi phai
ndi cic diédm cia day
qudn & hai bén 16i sat
phan dng (hinh 3-8)

S6 day cAn bang
dién thé dat cang
nhidu cang tét, nhung
dé giam gia thanh ché
tao, thung khong dat
toan bé s6 day cén
bang dién thé Trong
may dién 4 cuc cong
sudt khéng lon,thudng
dat 3 dén 4 day can
bang dién thé. Trong
may dién coéng sudt

@ diy quédn soéng phuc vdi % 1a s6 16
vita va l6n (P, > %
100 kW), s6 day can “ZZ4

)
Ta) b)
bang dién thé bang

20 ~ 30% t6ng s8 cdc  Hinh 3.9. Cach dit ddy cln bing dign thé

phiin tir cia day quan 2 Phia bén kia phan Ung ddi dién voi c8 gop;
/

phan dng. Chi trong b. Phia bén c8 gdp

Hinh 3-8, D&y cén béng ioai 2
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nhitng may rat lon va quan trong nhu dong co dién dung trong
can thép. may phat dién kich tit trong may phat dién tuabin hai...
mdai dung toan bo dav can bang dién thé
Bude day can bang dién thé loai mot cing nhu loai hai la:
Vai day quan xép:

G
Yy = — (3-16)
p
Vai day quan song:
G _
Y, = — (3-17
a

Day can bang dién thé cd thé dat & phia ¢d ¢6 gdp hoac & phia
bén kia 16i sat d6i dién vai c6 gop.

Trong may dién rit lon, day can bang dién thé duge néi vai
phéan nho cao ciua 6 gdp va bé tri ching trong mat phing thang
goe vai true may. Cac loai két cdu day can baAng dién thé duge
md ta trong hinh 3-9.

Tiét dién day can bang dién thé chi ldy bang 1/4 dén 1/2 tiét
dién day qudn phan dng.

3.5. SO bO NOI DAY QUAN THUC TE

Khi ché tao day quan phan ing khong nhadt thiét phai vé toan
hé so db ndi day caa
day quédn. O phan ly AN
luan thudng vé so db l

i\ ‘\.‘
V)
Fi
¢
s

g
"s.-c-.-
y =
/SN
P
— - P
N \_r‘df
’
—

4 —

day quén dé€ thdy ro ) P
s6 db6i mach nhanh, Nt NN

. SR R ' T I
vi tri cia chdi dién, s 12438 . 123 % §
vi tri caa cac t.hanl‘f 'S a) = '§ ) ®a
din trong méi doi
mach nhanh dudi cuc Hinh 3-10. S6 d& ndi diy thyc té
tir... cua diy quin séng
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Khi ché tao day
qudn chi can cac
s liéu dé qudn cac
phan t& va cach
ndi chung lai vai
nhau cho nén chiys2
can biét y., v, vi,
va buéc ranh y, la
duge. D& cho 16, ta
l1d&y  hinh 3-10
minh hoa, Hinh 3-10a |34 mét b phan cia day qudn xép don. Tu
hinh vé ¢d thé thdy phan ti phai ché tao rong nhu thé nao dé
canh cla ching ndm trong rinh 1 va 10. Cing tit hinh vé cd thé
thdy hai phan td cing nam trong mét ranh (y, 14 $6 nguyén) do
dd co th&€ boe cach dién lai véi nhau. Hinh 3-10b cd y, khéng
phai la s6 nguyén nén do la day quan theo cdp. Canh thu nhat
nam trén ranh 1, canh thi hai nidm trong ranh 12 va 13 nén
khéng thé€ cung boe chung cach dién duge, Luc do bat bude phai
ché tao mot $6 1/2 phAn tit va cdc 1/2 phén tit dat trong ranh
duge bude chung cich dién. Sau khi dat vao ranh, d phia bén kia
vanh déi chidu sé tim cdach néi ching lai vai nhau

Hinh 3-11 vé day quén sdng don ki€u ddng déu va theo cdp.
Tit hinh vé ta thdy dung cac so d5 dady quin nay cd thé xdc dinh
chidu rong cia phan ti. Dem nhing phin ti da ché tao sin dat
vao ranh, sau dd theo budc y, ma n6i chung lai v6i nhau,

3.6. KET CAU DAY QUAN MAY DIEN MOT CHIEU

Hinh 3-11 Sa di ndi day thyc té
cta diy quin song

Day quin gom nhigu phan tu ghép lai. M6i phan ti cd thé
gbm nhiéu vong day néi néi tiép

3.6.1. Day dén

Cac phan tit dudge ché tao baAng day dén tiét dién tron hay chi
nhat va deéu phai cach dién t6t. Day déng tron thuong dung cac
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loai boc men ¢d do bén cao hoac men boc soi hoac boe hai 1dp soi.
Day din tiét dién chi nhét thuong la loai boc hai lop sgi hay day
dong tran ma xudng ché ao phai tu boc ldy bang vai hoac mang
mong téng hop hoac miea,

Day dan tron duge ding & cdc day qudn vdi phan ti ¢d nhieu
vong day cong sudt nhé va luc 4y nén chon loai day quén phan
ti dong déu.

Day dén det co thé
thue hién @ loai day
quidn ma phan ti co
nhiéu hoac chi mét
vong day. Loai phan ti
mbt vong day thudng
hay dung khi tiét dién
day lén, may c6 céng
sufit lan

Theo ki€u ché tao

Hinh 3-12. Ddy quan kiéu thanh din
day quéin,ta chia 1am a Thanh din b Thanh din dat trong phin ung
ki€u thanh din va kiéu

vong diy. Kiéu thanh din thudng dung d nhing day ddn cd tiét
dién lan va duge ché tao san ¢ ngoai dudi hinh thic "1/2 phan
tu". Lac dat 1/2 phan tU vao ranh thi mot dau duoc nbi lién vai
phién d6i chieu con dau kia ndi vai nhau (hinh 3-12). O day quéin
kigu vong ddy thl cac phan tit duge ché tao bing nhirng vong day
tron ven & bén ngoai bing khuén mau (hinh 3-13). Day ndi can
bang cd thé lam thanh cac vong hay cdi mde va dat ¢ phia vanh
d6i chitu hay nguge lai (hinh 3.-9).

3.6.2. Cach dién cua day quédn

Cach dién cua day qudn phan iing cd thé chia lJam cdc loai sau:
a. Cach dién cia déy dén va giita cde vong day
Day din thudng cé ciach dién sidn hoac ty boc ldy theo 16i 1/2
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x&p chong. Trong cdc may
dién mot chidu cHng sudt
ditn 9 kW, téc do 1500
vong/ph, thuong dung day
diAn tron dat trong ranh
miéng nita kin Tuy theo
didu kién lam viéc cia may
va cdp cdch dién ma su
dung cac loai day dan cd
cach dién khac nhau.

Nhitng may céng sudt tu
10 kW dén 200 &#W thudng
dung day dan tiét dién chu nhat dat trong ranh hd, Lic dé ngoai
ban than day din cd khi con can thém cach dién gita cac vong
day, Cach dién dé tay thude vao diéu kién lam viée va cdp cach
dién.

b, Cach dién ranh

Hinh 3-13. Day quén kiéu vong day

Cach dién gitta cac phan tu tcon goi 1a bdi day) vai ranh la rat
can thiét, khong nhitng nd bao vé cach dién cho béi day ma con
bao vé va cham co khi. Chidu day cua cach dién ranh phu thubce
vao dién 4p cia may va vat liéu cach dién st dung. Két cau cach
dién ranh c¢ ghi trong phu luc IX

c. Cach dién phan dau not

Vi phan dau néi cia day quan khong ti€p xuac truc tiep vai 161
sat nén cach dién ¢d th€ méng di mot it, tién cho viéc lam ngudi
day quan. K&t cdu cach dién phan dau néi phai tuong ing vai
cach dién ranh va o6 ghi trong phu luec IX.

d. Cach dién bat chat day qudn

Dudi dai bude cudn day cd 6t cac tim I6t biAng mica hay gidy
cach dién 0,51 mm va rong hon dai bude 10 — 15 mm (hinh
3-14), Gia do phan dau n6i cua day qudn cing duge 16t cach
dién. Gia d& trudce va sau phan dng co thé giéng nhau nhung
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cing co thé khac nhau va do dé két cdu cach dién cing co khac.
Két cdu gia do phan dau ndi cia day qudn d phia sau nhu & hinh
3-156 va gia do ¢ phla truée cia phan ving nhu & hink 3-16.

dai budc tarm lot
- .-/

i ERE

o e T

Hinn 3-14 Cach dién b1t char ddy quén

Trong truong hop day quin dat phan tan vao ranh, phan dau
n6éi clia nd ti€p xic vai mat dau cua phan ding, do do phan nay
cing phai duge cach dién va ngudi ta dat cac dia bang gidy cach
dién hay sg¢i phip ¢6 hinh dang gidng nhu moét la thép ky thuat
dién cua 16i sat phan iing

Hinh 3-18. Gi4 dd dau ddy

Hinh 3-15 Gia dd diu day quéin phia c& gdp

quin phia dé dién vdi cé gép 1 Gia dd. 2 3 Bang vai

1 Gia dd 2 Day budc 3 Bing 4 Phan diu diy quin

vai; 4, 6. Cactbng cach dién; 7. 5 Cactdng cach dién,
Gidy cach dign: 8 Dal bubc 6 Gidy céach dién; 7 Dai bubc
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e. Két cau cach dién cia day can bang dién thé

Day can bang dién thé cang dudge cach dién bang bang vai Khi
dung vong khuyén can bang dién thé thi cdc vong nay cing duge
boc baAng bang vaAi va bang vai cdach dién, gita chiung duge 6t
bang gidy cacténg cach dién va toan bd trong. ngoai, hai ban vong
khuyén déu boc gidy cach dién sau do quan bang vai lén.

[, Van dé tdm séy day quéan

Sau khi dat day quan vao ranh phai nhing toan bo day quén
lAn 181 sat vao san cach dién roi sdy kho dé dam bao tinh cach
dién va do bén vé co, nhiét. Nhung may co dién ap 6000 V trd
lén thi day quan dwoge tam son cach dién trude khi dat vao ranh.
Tay loai may dién va véu ciu cia no. kv thuat tdm sdy co khac
nhau va sd lan tdm sdy cung khac nhau. thuong la tir 3 dén 5
lan.

3.7. KICH THUOC DAY QUAN MAY DIEN MOT CHIEU

Xdace dinh kich thude day quén la dinh chiéu dai thoi ra ngoai
161 34t cua phan dau noi day qudn va chiéu dai trung binh cia
1/2 vong day. Trude hét phai xac dinh kich thude cua tiét dién
phan dau ndéi caa day
qudn N0 bang tdng kich
thuée cha day dong, lap
cdach dién ké ca do na
sau khi nhung son. Tri
sf nd nay co thé xac
dinh theo kinh nghiém:
ndé theo chiéu rong la
0,05x + 0.2 mm va theo
chigu cao la 0,05y -
trong do x la s& thanh

din theo chiéu rong va y Hinh 3.17. Xac dinh khoang cach
la s6 thanh dan theo gida hai canh cua b&i day
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chiéu cao cia day quin.

Khoang cach gitta hai canh cia béi day bang chigu dai cua
cung giua hai ranh phan tng trong dd dat cac canh cia cudn day
thinh 3-17).

21Ry,

o= 13-18)
. Z

trong do:

y, - bude cia day quan tinh theo sé ranh thuce gita hai canh
tac dung cua béi day;

1l

" ban kinh tinh toan:

D - duong kinh ngoai phan ing;
h, - chiéu cao ranh;

Z - s6 ranh phan tng.
Mudn tinh I chinh xac hon thi dung cong thic sau:

2Ry
trong do: e =0 &
% N """gg
21R.y
va s s =Y
43 27

a day R|. R, - ban kinh dén tam b6i day nam trén va nam dudi
ranh.

T
— —f=— ===
o m— TR
| ] ST e [ b \ ]J—?J =
— < -—-\_Wji_: 2 ....:l..’- . w-‘ T
i =
m— f - d

Hinh 3-18, Xac dinh chidu dai hudng truc cua phan dau noi



Chiéu dai phan thing cia day quén:
I, =1 + 2a + 2t (3-19
trong do:
a - chiéu dai tam ép dau l6i sat (theo chiéu truch
t - chigu dai thoi ra khoi tdm ép dau 16i sat cia day quan
(hinh 3-18).

Tri s6 cia t va a co thé tham khdo trong bang 3.4.

Bing 3.4. Chiéu dai (t + u) phéan thing thoi ra khoi
loi sit ctia phin ddu néi day qudn

Dén ap v dén 250 550 750 1500 3000

t + a mm 13 15 19 25 as

Kich thugc phan dau néi cha day
quan thinh 3-19). Goi:

- goc nghiéng phan dau ndi,

r,. r,- ban kinh uén cong, lay
bang 3 + 15 mm;

x - khoang cach gitta cdc phan
dau ndi cia hai canh tdac dung k@
nhau. Thudng x khong nhdé hon
04 - 1,0 mm;

s - b& rong canh tic dung

Ta co:
) BC x+s (x+ s2Z
Sl =—— =~ =
AC 2¢R 2aR Hinh 3-19. Xic dinh kich thude
Z phan diu néi cia diy quin
S -
a = AE = AFcosa = (r, +E )} CcOose
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b = BC = AC tgue = ktga

5
B = (r, +-T I cosc

4

"
Il

O day: k=1,-( + v+ S sina)
d =h; +(3 + 5 mm

h, - chiéu cao clia béi ddy ¢ phan dau néi.

Chi¢u dai thoi ra khoi loi sat cua phan dau néi cua béi day
bang:

f=a+b+c+d (3-20)
Chiéu dai phan dau ndi:
A i

L, =2t +a+ {r +—N — - @) +
2 2
s T
Ty +— M — - a) +— + d] em (3-21)
-2 2 sine

Chiéu dai caa 12 vong day:
5

Dadi vai day quéan rdi cung cd thé vé lén dé xac dinh. Vi day
quan nay cing co thé lay |, = 1,47,

h=ll+ld

B. DAY QUAN PHAN UNG

MAY DIEN XOAY CHIEU
Day quan ph&n ung cua may dién xoay chigdu bao gom day
quan stato cua may dién dong bd va day quin stato, roto cia
mady dién khong dong bo. Ciing gidng nhu day quan cta may dién
mot chiéu, day qufin phan dng cia may dién xoay chiéu gém
nhiéu phan tt ndi véi nhau theo mot quy luat nao dé. Phan ti ¢
day cung chinh la béi day va duge dat vao trong cdc ranh phan
Gng. B6i day cd thé chi 1a mét vong day (goi la day quan kiéu
thanh dan, boi day thuong ché tao dang 1/2 phan ti va tiét dién
thuang ldn), cung co thé@ ¢d nhiéu vong day (tiét dién day nho va
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goi 1a day quan ki€u vong dayr So vong day cua mdi boi. 56 baoi
day cua mdi pha va cach néi phu thudc vao cong suat, dién 4p,
toc dg, diéu kién lam viéc cha may va qua trinh tinh toan dién
tu

Yéu cau chinh d6i vdi day quan nhu sau:

1. Dién 4p cua ba pha bing nhau Trong day quian ba pha,
dién Ap ba pha léch nhau 120° géc da dién

2 Dién trd va dién khang cua cdc mach song song va cia ba
pha bang nhau

3. C38 1thé d4u thanh cdc mach song song mot cach dé dang khi
can thiét.

4 Dung vat liéu day dan dién it nhat. Phian dau ndi cang
ngdn cang t61 dé thu ngan chidu dai cia may va do tén vat liéu.

5. Dé ch€ tao va sta chia.

6 Cach dién gitta cac vong day, cac pha va vai d4t it ton kem
va chic chan.

7. K&t cdu chac chan, cd thé chiu duge ding luc co khi may bi
ngan mach d6t ngot hay khi khoi déng

Day quédn phan dng cua may dién xoay chigu ducc dac trung
bing nhing s6 liéu sau: s6 ranh Z, s6 cuc tit 2p. s mach nhanh
song song a, s6 pha m. 58 vdng cha mdt pha w, cach ndi day (A
hay Y). s6 ranh cta mo6t pha dudi méi cuc q,=i . bude day y. .

2pm
Theo phuoang phdp bd tri cac canh cda day qudn trong ranh,

day quidn phan lam loai mét 19p va hai ldp.
3.8. DAY QUAN MOT LOP

Trong ddy quan mét ldp, s6 ranh cia modt pha dudi mét cuc gq
thudng 14 s6 nguyén, canh cua bdi day chiém ca ranh nén s6 canh
cua bdi day clla mo6t pha dudi mét cye ding baing q va dudi méi
d56i cyc mdi pha ¢6 mot t6 bsi day gbm g bdi day
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Trude khi di vao cu thé
titng kidu, ta nghién cuu su
sAp x&p cdc dAu ndi cha bdi
day trong mot pha dé phan
loai cdc kifu day qudn mot
l6p. Hinh 3-20 chi g la s6
lé (q = 3) va s6 chan (q =
4). DAy quédn sdp x€p theo
hinh 3-20a va 3-20a’ cd
kho khan vi cac béi day
kich thuéc khac nhau ma
lai de chdng lén nhau. Vi
vay trén thuc té€ ngudi ta
sip x€p day quan theo hai
kigu chinh.

Ki€u thd nhét cd dac
diém la kich thudc cac b6i day khong giong nhau va xép dong
tdm vdi nhau nén khong chdng dé 1én nhau (hinh 3-20b va b")
nén goi la kieu ddng tam. Kifu thi hai ¢6 dac diém la kich thudc
cac boi day giong nhau (hinh 3-20c va ¢') nhung phan dau néi dé
chong lén nhau nén goi la day quan déi xing hay dong khuon.
Mébi ki€u day quan lai chia lam nhiéu loai. Sau day sé phan tich
tiung loai mot.

Hinh 3-20. Cach sip xép diu ndi
cia day qudn mdt Idp

3.8.1. Day quén kiéu ddng tam

Trong day quian moét lop, vi dudi méi doi cuc, moét pha cd mot
t6 b6i day nén ca
day quan co 3p

t8 béi day.
Néu p la sé
chan thi day
qufin c6 s6 t6 bai Hinh 3-21. Ddy quidn dbng tam
day la sé chan. ba mat phdng voi p 1a s8 chdn
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Trong
trugng hop
do co thé
chia 1/2 sé
td boi day
dat trong

TN .
phidng con — -— ﬁ

mdoét mat

1/2 s6 to Hinh 3-22. Dy quiin dBng tdm ba mat phing

con lai dat

léen mot mat phang khédc (hinh 3-21) va duge goi la day quén
dong tam hai mat phang.

,_;:,___-‘:..‘..,\
LT g~
o ]

,/, ) }\ \\\

’; \&l
i N

¥ 4
fl 1‘
il “‘}l
iy 1!
R ol
\ .}..t: oy

A3

Hinh 3-23, Dady qudn dbng
td&m hai mat phing véi p 1a Hinh 3-24. Dy quin dbng
s8 nguyén lé tdm phén ‘tan

Néu p la s6 lé thi s6 t6 bdi day chia chan cho 3 do dd ¢ thé
dat cac b6i day lén ba mat phadng khac nhau (hinh 3-22) va goi
la day qudn dong tam ba mat phdng. Néu muén dat vao hai mat
phing thi mot bsi day phai udn lai nhu & hinh 3-23.

Khi q 1a s6 chan thi c6 thé chia t8 b6i day ra lam hai nia t6
va dAu dAy cia cdc nia t6 nay bé ngoat vé hai phia khac nhau.
Nhu vay trong mot pha s6 nia t6 béi day bing s6 cuc nén phan
dau néi cua didy quin mot pha sé chiém tdt ca chu vi b2 mat
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phin dau ndi cua stato, do dé phan dau ndi cia ddy quan méi
pha phan b6 trén mot mat phing va ta cd loai day qudn ba pha
dong tAm ba mat phang (hinh 3-24), loai nay con goi la day quén
ddng tAm phan tan.

Dac di€m cta ddy quan ddng tAm la cac bdi day cd hinh dang
va chitu dai khac nhau. Khi ¢d mach nhanh song song thi dac
diém nay cd anh hudng rdt ldn. D€ cho dién trd va dién khdng
trong cac mach nhanh cta day quin hai mat phing bing nhau
thl trong méi mach nhanh s b8i day trong hai mat phang phai
nhu nhau. Goi a |2 s6 mach nhdnh song song trong mét pha thi
s0 b8i day trong méi mach nhanh cia mOt mat phang phai la

. Vi vay chi trong trugng hop 2£ la 86 nguyén chung ta mdi co
thé’ thuc hién duge day quén cd trd khang d6i xing. Khi a = 2
chi cé p = 4, 8, 12... méi thuc hién duge dizu dd

D&i v6i day qudn ba mat phdng, vi day quan méi pha dat
trong mo6t mat phing nén téng trd cua cdc mach song song cua
moét pha c6 thé bang nhau nhung tdng trd cua cac pha lai khéng
thé bAng nhau duge. D€ tranh digu dd, trong thuc t& ngudi ta cud
qudn cac t8 béi day hoan toan nhu nhau va lic dat day vao cac
mat phang thi c6 ép day sao cho vira vao céac chd tréng.

Tdm lai dAy qudn déng tAm hai mat phang va ba mat phing
thue chdt la day quan khéng d6i xding.

3.8.2. Day qu‘n déng khudn

Nguge lai vai day quin dong tAdm, diy quéin ddng khuédn la loai
day quén d6i xing vi nd do nhitng b8i day gi6ng nhau hap lai,
Day quén ddng khuén cd thé chia lam ba loai: don gian, phan tan
va mde xich.

Sa db cia mot pha day quin ddng khudn don gidn nhu & hinh
3-20c, ctia loai ddng khuén phAn tdn nhu hinh 3-25. So véi loai
ddy qudn ddng tAm phan tdn chi khac nhau & hinh ddng cta dau
day néi.
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Day quan mdce xich ¢ thé
goi la day qudn kidu phan
tan, chi khac nhau la canh
dai va canh ngén cia béi day
trong to bdi day xen vao nhau
nhu & hinh 3-26 Vi mdi béi
day do hai canh ngin vi dai

hop lai nén bude day phai la
s0 lé, Day quan dong tam va Hinh 3-26 Day cuén déng
ddong khuon don gian, phan khubn phan tan

tan déu thude
loai dAy quin
bude di con day
quin moc xich
cd thé la bude
dia hay budc
ngan. V& quan
hé dién va tir,
day qudn mdc
xich cd the la
budc ngan
nhung nhin toan

Hinh 3.28 Day guan méc xich

b6 day quén thi giong nhu mot day quan bude da, vi vay vu diém
cua day quin nay la tiét kiém ddong & phan dau ndi.

3.9. DAY QUAN HAI LOP

May dién xoay chiéu ngay nay thudng ding loai diy quin hai

lap. U'u diém cta nd la:

- Cd thé chon budc cua day quin t6t nhat dé cai thién dang

song sdc dién dong.

- Giam nhé lugng tieu hao ddong ¢ phan dau ndi khi may lan
va khi ché tao cd thé& ca gigi hoa do dé giam dude gia thanh
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- Chon s6 vong day cla mdi pha tuong déi dé dang khi mudn
duy tri ty 1& gita A va B,.

Ngoai ra ¢6 kha nang chon q la phan s6 dé cai thién dang
sdng siuc dién dong. Didu nay co mot gia tri dac biét déi vdi may
dién dong bd nhidu ciue cong sudr lon.

Day quén hai l6p cia may dién xoay chidu cd hai loai: loai x€p
va loai séng. Cing nhu & may dién moét chiéu, day quéan hai lop
cua may dién xoay chitu gém nhiéu béi day doc lap hop lai, cd
bao nhiéu ranh thi cd bay nhiéu bsi day Trén thuc t& mét canh
cua bdi day dat & phia trén ranh con canh kia dat & phia dudi
ranh do dd sd boi day bAng s6 ranh Z, s8 t8 bdi dady trong mot

Z 2mpq

pha bang r_n_q = i = 2p, nghia la bang s6 cuc cua may.

3.9.1. Day quén xép voéi q 1a s6 nguyén

Tit day quan xép don cia mady dién mot chiéu ta cd thé cd day
quin x&p vdi q la s6 nguyén clia mdy dién xoay chigu. Hinh 3-27
trinh bay
nguyén ly ndi N
trén. Qua hinh Vi =~
vé ta thdy cd el a
ing voi méi doi vy £°6 23\ G

mach nhanh

5 b8
song song cua \ 3
dAy quidn may w
S

diédn mot chiéu
(ing vai s6 \
phan tu trong

a)
mét doi cuc) cd 6)
thé chia day Hinh 3-27. DAy quin 3 pha |4y tU day qudn 1 chidu
quin ra lam 6 a. So dbd nguyén ly: b S db ky higu
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phan, mdi phan nhu thé lay lam moét té boi day Trong trudng
hgp tong quays. may ¢6 p doi cye thi ¢cd 6p to bai day. m6i td bsi
day co g = . béi va cac t8 boi day 1-4: 2-5. 3-6 hgp thanh day
quan 3 pha.

Trong moéi pha cic t8 bsi ddy ca thé ddu ndi tiép hoac sung song.
Chu v réng khi ghép song song. cdc t8 bai day luc roto bi léch tam
sé phat sinh dong dién cian bang, do do sé co tdac dung lam méat su
khong can bang vé tit va lam gidm di rat nhiéu lue tit mot phia
hudng kinh. nhung cing do do dong dién trong cdc mach song song
sé khong bang nhau va gay nén ndng may cuc bé.

3.9.2. D4y quin x&p vé&i q la phan sd

Day quan xép voi q la phan 3§ thugng duoc dung dé triét tidu
cdc song ditu hoa riang.

a. Dicu kién déi xitng cua dday quén

Khi s6 ranh cia mé&i pha dudi méi cyc q 1a mét phan sé thi
gitta Z, m va p cin phai co mét quan hé nhidt dinh dé€ cho day
quan dudc d6i xdng

Néu Z va p cd ubc s6 chung 1dn nhat 1A t thi s5 tia vecto cua
hinh sao stc dién dong la T va modi tia nhu vay bi€u thi cho t
vecto trung nhau. Vay di2u kién d6i xdng caa day quan la:

Z .
— = sb nguyén (3-22)
t.m
b. Cach b6 tri day quéan
Khi q la phan sé6 ta cd thé viét:
C bd + ¢

N
g=bt+—= —— =—— (3-23)
a d d

c
trong do S la nhitng phian s6 da rut gon.



¢
Nhu vay khi q = b +a phai lay N béy day lién ti€p hop thanh
d t6 bsi day.
Trong d t6 bdi day dd co x 16 c6 b bodi dav va y t6 6 (b + 1)
boi day. Ta cd:
N=bd+c=xb+yb+1

h d Y
a +— =x +y +—
y b y b
Vi d=x+1y
c v
nén —_ = — (3-25)
b b

Tu do ta duoc:
y=cvax=4d-c¢
Tom lai tit d t6 bBi day tao nén bdi N béi day lign nhau ta co
(d - c) t8 co b b3l day va ¢ t8 c6 (b + 1) b6i. Cac t6 co b béi day
goi 1a t6 boi day bé va t8 co (b + 11 b6i gui la td béi day lan

Vi duvdi q = 2E ta cd sé béi day lien 13ép N = bd + ¢ =
=5 2+ 2 =12 12 t8 b6i day chia lam 5 t6 bsi day «d = 5)
trong do ¢6 (d - ¢) = 5 - 2 = 3 t8 bl nhé mdi 16 ¢6 2 bsi (b =
2y va2tedlon(c = 2) méité cc 3bsih + 1 =2 + 1 =3 Heét
12 béi day nay thi lai ¢ 12 béi day tiép theo ciong theo thu tu
nhu vay. 5S4 lan lap lai (s6 1an tudn hoan) ctia méi pha sé la:

Y/ 2mpq 2p

= = g ngu én (3—25)
mN mN d b

Cang vi vAy ma s mach nhanh song song nhigdu nhdt ¢ méi
pha cilng sé la ?p . N&u mudn cé a mach nhanh song song 8 médi
pha thi phai co:

2p

— = s6 nguyén (3-26)
ad
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¢. Cach sap xép cac td boi day

Thit tu néi ti€p nhau cua cac té boi lén va td béi bé trong mot
tudn hoan cd thé xac dinh mot cach tuong d6i dé néu nhu & phan
sd; tacodc = 1hayd- ¢ = 1. Viduy vdiq =23 ta co mot
tuAn hoan cua 4 t8 bdi day (d = 4) gom 3 t8 bsi day bé va mot
16 bdi day lan (2 2 2 3). Vai q = 2% ta cd mdt tuan hoan gom 4
td bdi day vai 3 t6 boi day 16n va mot td bsi day bé. DAy quén sé
b6 tri nhu sau (s6 td béi day trong mot tun hoan cla ca 3 pha
bang 3d = 12).

S& thd ty cua t6 bai diy 1 (21 (3) (41 |45) (8) (7) (8)]{9) (10} (1) (12)
S8 bdi day trong mdt t8 bdi ddy2 3 3 3|2 3 3 af(2 3 3 3
Cac pha A B C A|B C AB|C A B C

Néuc#= 1 va d-c # 1 thi cd thé xép nhu sau: Dung mot
bang cé ¢ dong va d cot. Bat dau tu c6t thd nhat trd di va theo
thi ty tit trén xuéng dudi viét ¢ s6 bang (b + 1), sau do viét tiép
(d - c) s6 bang b roi lap lai cac s6 kia cho dén hét.

, ta co:

Vid 1 2 1
viig = 1— = —
y q 5 5

Tuin hoan cta cdc t8 bbi day co thé dugc thuc hién theo bit
ci hang ngang nao. O vi du trén c6 thé ldy 21121 hoac 21211.

Theo thi tu cua cdc t8 béi day va theo s6 lugng bdi day trong
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mébi 16 da quy dinh @ trén, ti€n hanh néi day nhu khi q la s6
nguyén.

Cing co thé xac dinh cach sap xép cac t8 bsi day theo cach
sau:

O hang ngang ¢ 3 cot lan cho 3 pha. Trong méi pha cd

N = bd + c cdt nhé. O hang doc ghi thi ty cuc ti theo cuc tinh
N- S.

Viét hang ngang theo thya tu béi day, s6 sau cach s6 trudc d
cot Ciu viét hé&t hang trén xuéng hang dudi cho dén khi hét s6
béi day thi thoi. Cudi cung theo pha, d&m duge s6 bdi day trong
mot t3 bdi day va xac dinh cach sdp x6&p cac t8 bdi day theo thu
tu tif trdi sang phai va tir trén xudng dudi.

2 7
Lay vi du nhu trén véi q = l? =—5 ta ¢cé bang sau:
Céac pha

Cac
cuc A B c
N 1 2 3 4
5 6 7 8 9
N 0 n 2 13
S 14 15 16 17
N 8 9 20 21

Qua bang ta thdy qua 21 béi day sé lap lai mot 1An tuln hoan
cho c4 ba pha (3N = 3 x 7 = 21) véi 15 t6 béi day (3d = 3 x 5
= 15). Cu thé bé tri nhu sau:

S8 thd ty cua cac 18 () (2) (3) (4] (5)] (B) @ (8) (9) (10)|(M) (2) (13) (W) (15)
T6 b6i day trong t8 21 2112121 1|21 21 1
Céc pha A B C AB|CA B C A|B C A B C
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Néu s6 cuc 2p = 20, mudn cd toan bo day quan phai lap lai

2p 20

d 5
cia cd ba pha phai bing (Z = 21 x 4 = 84) va day quan co thé
co bon mach nhdnh song song.

Can chu y la d phai khdc 3 hay béi s6 cia 3 vi néu d 14 boi s6
cua 3 thi lac 4y d 2ac lan tuan hoan su sdp xép cua td boi day
ldn, bé sé lap lai nguyvén ven nhu vay & cac pha (vi du pha A sé
gOm toan bdi lon ching han) va day quan cia may sé khong d6i
xung

= 4 lan tudn hoan trong mot pha (nhu vay so rarh

3.9.3. Day quan so6ng c6 q la s6 nguyén

Day quan séng co q la sé nguyén thudng dudge dung d roto cua
cac may khong déng bod roto day quin. Trong ranh thuong chi dat
hai thanh dAn xép thanh hai lép. Vidu Z = 36; 2p = 4; q = 3 thi
gian do khai trién cua day qudn nhu & hinh 3-28.

8 2930 28 29 30
: /‘ :\ ;Q(‘:\ ’//r/l/
':“- ‘\ \: \\ .
i R EE B j v/g |||ET£1
nﬁa:a:ﬁna::j‘ "ﬂ"““"ﬂﬂﬂ“bh?? “.:':“.‘.".:,I,‘_'“gzgm -
,IUE Ul‘. ! Ll‘ “. 1; i 1':J‘ UJ ['. 1' g I.jKJJu'J. h ; I Wy

Hinh 3-28. Dy qudn séng voi Z = 36, 2p = 4, q = 3

Thuong day quin co budge du:

Z 36
yl=;=_=_-_-9

2p 4
Y=y =29
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Duy chi cd bude y, cudi cing sau mot vong quan quanh bé
mat 16i sat thi y, phai lay ngdn hon hoac dai hon 1 (v + 1) dé&
tranh khoi dén lai canh tiac dung lic xuft phat. Thuong dung
budc ngan dé dd t6n dong. Dé do phan dau noi, thuong sau khi
qudn xong q = 3 (tit A| va két thuc & A,) ta néi ngay vao A; dé
quén nguoc dén A, (hinh 3-28). Nhu vay ta duoc hai phan day
quén cd suc dién dong bang nhau vé tri s6 va vé pha.

& a SORINE-ymenon a0
H | 1 oo pp
O G JLAE B ﬁlﬂ: Bl
,/:1 ;:/ \ /::::\5\,\ ., ,’:
e ’/ /-’ ’1" \:\o "4’ - \-._ ’.-':'
( P \/1(& ~—
17 18 1§ :
I 1A
'8

Hinh 3-29. DAy qudn séng don gidn vdi 2 = 36. 2p = 4. g = 3

Tuy truong hop ta cé thé néi
noi ti€p hay song song hai 1/2

phan day quin cta pha do. Day r—\_ﬁ_/j
quan song hai 1dp cd s6 mach r;%ﬂ/ J

nhdanh song song nhigdu nhat khi b —— =
q la sé nguyén va bang 2p.

Hinh 3-30. Ranh cé thanh dén
Trong nhing nam gan day, o Sy ke
vai nha may cia Nga dung day
qudn song hai l6p loai don gian (hinh 3-29) Dac diém la khéng
co day néi gilta cac nita day qudn (tdc nédi A,A)) ma viéc néi nay
duge thuc hién nhd mot thanh din chuyé&n tiép (hinh 3-30). Can
chi y ranh cua thanh didn chuy&n tiép nay phai dat cdch ranh
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27
3p

cua thanh ddn dau tién cua pha A la ¢ 1 ranh ¢ phia

ngude vai chidu quan cua day.

; 27 2 x 36
O hinh vé 3-29, do la ranh 261 — - 1 =

3p T B2

= 11x36 + 1 - 11 = 26)

Vai pha B thi 25-11 = 14 va pha C la 13-11 = 2. Day quan
nay khong cd mach song song (a = 1) va day qudn ddu Y Ba
dau A B C & vé& m6t phia cia 16i sat, ba dau X Y Z & vé phia kia
cua 161 sat roto cho nén viée ché tao cing dan gian hon

3.9.4. Day quén sbng véi q |a phan sé

Trong cdac may phat tuabin nude céng suft lon, quay cham,
thudng dung loai day quan song co q 1a phan sé vi so vai day
quin x&p thi d# ton phin dau ndi han

Nghién ciu day quin sdng vai q la phan s6 qua thi du sau:

1
q=2-;;Z:30\'ﬂ2p=4

Gian dd khai trién nhu d hinh 3-31. Ta cd:

1 1
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1
y:=3qi‘—2 hay y, =y =21 =8-1=

7

Budc y, cudi cung cia vong quan quanh roto thuang duge
chon ngdn hon mét don vi (v, - 1), nghia la lady y, = 7 - 1= 6.

_ M&w/..
i} Fﬂ R "=‘!:-.1 3R

l "
1 [

I e ‘ 13.;?: ™ g o @ uﬂ: “.'.‘2:32{ éaaang}aa ;é‘
'r:'l 1 ' (W1 li'"'"' !II:
I.J.l.y@ :. PHTEALEIRURTEY SRR FRRRRReiT

x;\.\ ‘: " "‘“‘\ “ \\ N
S e T . N ~
‘222324 ':‘:‘)‘. \f:::":’ﬁ fv \ }
' 1 ‘A ““‘ A ]4
& S % g Ag Lq___._____J_J ‘ “a}

1 )
Hinh 3-32. Diy quén song hai Iop véh Z = 42 2p = 4, g = 35 co thé déu
thanh hal mach song song. AAg - AgA,

1
Néu q =sd nguyén *+3 thi khi quan day, dau tién quan (q -

vong theo chu vi roéto vdi mét chiéu quin nao do réi quan (q +§ )
theo chidu nguoe lai. Do dd hai nia day quian khong bang nhau va
khong thé ghép song song chung lai duge. Trong truong hop mudn
cd 36 mach nhanh song song ¢ méi pha, khi q = s6 nguyén + 1/2
co thé quin nhu ¢ hinh 3-32. Luc 4y can néi A|A; va AA,.

Khi méu s6 cia q khong phai 1a 2 c6 thé dung vecto sic dién
dong ranh dé xac dinh phuong phap néi day quan. Diéu kién déi
xing cla day quin sdng cd q la phan s6 cing gidéng nhu ¢ day
quin xép, tuc la:

Z q
— = s0 nguyén va — # sO nguyén.
m m

—
NI'—'
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2
S6 mach nhanh song song nhiéu nhit co thé 6 la FIJ déi vai

- &
mot pha va néu yéu cu cd a nhanh song song thi a-_crlj phai la s6

nguyeéen.
3.10. KET CAU CUA DAY QUAN
MAY DIEN XOAY CHIEU

Stato may dién xoay chidu thugng dung leai ranh 1/2 kin, 1/2
hd va ranh ha.

Ranh 1/2 kin thinh 3-33) thuong dung & stato mdy cong suat
dén 100 2 W dién dp dén 690 V C¢ thé diung loai day quan mét
lap, hai lop: day quan phan tan duge cdu tao tu nhitng phan ti
mém. day tiét dién tron. Chiéu réng miéng ranh:

by =dy4 + (14 ~ 1,6) mm
trong do d_, la dubng kinh day ké ca cach dién.

Cac may dién ngay nay khi dung day quan phan tan thuong
chon ranh hinh thang. vi trong truong hgp nav khu vuc tac dung
cua may duge st dung tét nhat, Chon ranh sao cho thanh bén
ctia rAnh song song hay gan song song voi nhau.

Hinh 3-33 Ranh nda kin & stato
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Chiéu day cdch dién ranh § mot phia vao khoang 0,25 -
0,35 mm d6i vdi may nho hon 0,6 kW va bang 0,25-0.65 mm d6i
vOi may cong sudt tiw 0,6 dén 100 &W, cu thé xem phu luc VIIL

Heé s6 ldp day ranh cia day quan thudng thiét ké bang:
T
k, = r “cd
d

< 0,75 (3-27)

4

;
O day:

u, - 6 day dan trong mot ranh;

d.4 - dudng kinh day dan ké ca cach dién;

S; - ti€t dién cd ich cua ranh (tiét dién ranh trit di ném va
cach dién).

Cach tinh tiét dién cd ich nhu sau:

. S,r = Sr - Scd
O day: S_ - tiét dién thuc cta ranh.
2r; + by, 7(r12
- v@i ranh ddy tron: S = = (h; - h) + —;
2 2
b, + b,
- vai ranh day phang: S = = th - h)

[\]

trong d6 h, 1a chidu cao ném (h, = 2,0 - 3 mem). Cac kich thudc
khac xem & hinh 3-33

S 4 - tiét dién cach dién.

- voi ranh day tron (hinh 3-33a):

S = €2h; + xr) + (2r; + b,)C’ d6i voi day quan hat Iop;

S,y = C2h| + xr)) d6i vai day quin mot lop

- vai ranh day phang (hinh 3-33b).

S.4 = C2h + b + (b, + h,)C’ ddi véi day quan hai lop
S.y = C(2h| + b)) d6i vdi day quan moét lap

C va C’ la chiéu day cach dién ranh va cach dien giua hai l6p

cach dién ixem phu lue VIID.
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Theo kinh nghiém nén ldy k,
trong khoang 0,7—0,75 la t6t nhat
(tri 36 thdp dung cho may nho).

Ranh nita hé duoge dung rong rai
g stato cac may khong dong bo va
ddng b§ cong sudt ti 125 dén
400 kW (vai 2p = 4), dién ap dén
690 V. Thuong dung day quan hai
lop va co phan ti cdng, luc nay
phan ti day quin duge chia lam hai
phan xem & hinh 3-34

Hinh 3.34. Nda cubn ddy cua

diy quin

Ranh ho dung trong may c¢o cong sudt lén va dién 4p trén

Hinh 3.35. Ranh hd va phan 1w cung
cua day qudn

LY
L
L
iy S

Hinh 3-38. Nda phan tl cua
day quin sdng 9 réto

690 V (cing c¢o khi ca &
690 V). Day quian hai
16p lam thanh phan tu
cling xem ¢ hinh 3-35

Vai roto quin day caa
may dién khong dong bo
thugng dung ranh 1/2
kin. Day quén dugce ché&
tao thanh titng thanh
dén (1/2 phan ti). Chi
cd moét phia duge uén
cong sadn thanh phan
dau nodi con phan kia sav
khi xuyén vao ranh mai
uén cong lai (hinh 3-36).
Cac dau cuéi ¢ phan dau
néi cta 1/2 phan ta duoc
néi lai nhty mét 6ng ghép
dau néi (hinh 3-37).
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Cach dién cua day qudn
may dién xoay chiéu thudong

Ia céch dién cdp B, F, H gher
Day didn thudng cé boc san o E
cach dién. Tay theo diéu Sl i et

kién lam viéc, trong may

dién xoay chidu cong suit thank ddn
0,6~100 AW st dung cac loai

day din cach dién bing men Hinh 3-37. Ghép thanh dén cua
chiu nhiét PETV cdp B,F. hai nda phan i’

Vai ranh hd, phan tu da
duge cach dién thanh mot khdi va duge tAm say k¥ trude khi dat
vao ranh,

Céc loai két cdu cach dién rdanh duge trinh bay ¢ phu luc VIII
3.11. KICH THUGC DAY QUAN

3.11.1. Day quén cé phan t¢ mém
Chiéu dai trung binh cua 1/2 vong day (stato hay roto quin
day):
Iy = 1+ 1 (3-28)
trong do:
1 - chigu dai lai sat stato hay roto;
ly - chiéu dai phan dau néi. Theo kinh nghiém thiét ké:

7, - chidu rong trung binh cua phan ti.
D + h, )
0 stato L9 =—-—~—ﬁ
(D" - h,)
va 3 roto .2 = ..
S 2p

a day:
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D, 1’ - duong kinh trong 167 it stato va dudng kinh ngoai réoto;
h

B =yt

¢+ h» - chiéu cao ranh stato va rato;

vy. T - budc day va budc ranh diy quan stato.

Cac hé s6 Ky, B cua stato tra theo bang 3.4.

Cac hé s6 K,., B cuia rdto tra theo bing 3.5.

Chiéu dai phan dau néi déi voi day quan phan tit mém:
f = Kz, + B, em (3—-30)

trong dd hé s6 I{'h B tra 0 bang 3-4 va 3-5.

Bang 3.4. Cdc hé s6 Ky B vd K

Phan diu néi khéng bang Phin dau néi c6 bang
S8 cue céch dién cach dign
2p T
K K B, cm Kqi K B. cm
2 120 0,26 10 145 0,44 10
4 130 0,40 10 155 050 10
€ 160 0,50 1a 175 062 10
= & 150 0,50 10 190 - 072 10
|
Bdng 3.5. Cdc hé s¢ Ky, B
S8 cde 2p Kqz K B ¢m
2 10 02 10
> 4 15 03 10

O réto guin day rianh hinh 6van, ¢ th&€ lay 1, theo cbng
thde sau : V&i 2p = 2 ldy |, = 091

2p > 4 lay 1y = (1,2 ~ 13T

3.11.2. Diy quén woi phdn W cing

Chiéu rong trung binh cia phin td ldy theo cung cua vong
tron di qua mat trén cua lgp dudi day quén:
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Hinh 3-38. D€ xac dinh 1, Hinh 3-39. D& xac dinh 1,

ek
00D

|.._

— -

T
>

n(D+ 2H + ay)

7, = o B (3-31)

trong do :
a; = 2(hy + hy + hy (3-32)
Cac kich thuéc trén cd ghi trong hinh 3-38.
Khoang cach bé nhat gitta hai truc clia hai canh lién nhau cia
cac phan ti khi ra khéi rdnh duge tinh theo cung cta vong tron di
qua cdc mat trén cia ldp trén véi dudng kinh D + a, trong do :

a, = 2(h; + hy = a; - 2h, (3-33)
4 day a; va h, cd thé ldy theo cic cfip dién ap nhu sau :
Dién ap (V) 690 3150 6300 11000
a, (cm) 12 18 25 k]
hy, (cm) 02 055 075 11

Khoang cach 4y la :
a(D + a,)
t. = — 7 (3-34)

Khodng cach gita cdc truc cia hai canh lién nhau cla cdac
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phan tr & phan udn cong cia phén ddu ndi cé thé xdc dinh theo
cong thac

' . = B, + a, (3-35)
trong do B. (hinh 3-39) la toan bo bé vong cia cac thanh dén
ké nhau cua canh phdn td cd cdch dién va tdm Iot gita ching
nhung khong k& dén cach dién chung cia ching:

a, = x| + x, cm (3-36)
d day
x; - chiéu day moét mat cia cach dién & bd phan ddu néi cd
xét dén nd khi tdm sdy. Cé thé ldy x, theo phu luc VIII ;

x, - khe hd khéng khi gita hai canh phdn ti ké nhau. Trj
s0 x; cua day quidn phdn tit cing stato ¢ thé tra trong bing 3.6.

Bdng 3.6. Tri s6 cda x, cm

Dign 4&p dinh mdc, ¥ |  dén 690 3150 6300 TI000

Xp, cm 03 - 04 04 - 05 05 - 065 065 - 10

Chiéu dai phadn ddu néi cha phdn ti cing day qudn stato :
ly = A+ 1L,7TH + 2M + N, cm (3-37)

trong dd : I
7, -— R - 0,6H
A= ——-E—— (3-38) o o

()

c

o
R - ban kinh phdn cong & dau
phdn ddu néi (hinh 3-40), tri s gén l N
dung cta R o6 th€ tra o bang 3.7 ;
M - chiéu dai phén thidng cua

phén ddu n6i (tra bang 3.8) ; I

N - chiéu dai dau néi. N=6+
95 om.

Dé tranh khi thdo lap roéto

khong lam hong dAy qudn thi phdn ddu n6i lam nghiéng di so
v6i truc mot géc a = 8°.

Hinh 3-40. D& xac dinh |
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Bing 3.7 Tri 6" ctiu R

Cien ap dinh mue ¥

d&n BY0

3150

6300

1000

R,

12

15

Bang 3.8. Chiéu dai phian thing M (hink 1-40)

165

V4i chigu sau tinh h ' om

a-5| s &7 | 7 as 85- 14
Dién ap: | |
v VoI chidu réng ranh; cm
den 12 _L_ 14- 16 ‘ 16 2 ' 2- 25 25- 3
h "Vd cach di@n (0 - kiBu a8ng. L - kiéu lign tuc)
0 L o) L 0 Lt | o L 6) L
dén 690 25 25 25 30 30 as 35 490 30 45
2150 35| as | 45| 35 | 50| 40| 551 a5 |80| 50
6300 | 50| 40| 60| 40 | 85| 4as| 70| s0 | 75| 55
nooo | - 50 55 60 | - 65

Chiéu dai thdi ra ngoi 16i st cia phan dau nédi f cua phan td
cing day quin stato duoe xic dinh theo cong thdc sau:

£ = 0,5A

+ M+ N, em

(3-39)

Chigu dai thoi ra ngoai 16i st stato phia cac dau néi day phai
ldn hon f| va bang:

va 4,5 cm voi dién ap 3150; 6300 va 11000 V.

£ = f{+ 4B, + 3 + 6), cm

(3-40)
Tu dau noéi dén vé hoac nap phai c6 mat khoang cach khéng
nhd hon 0,8 em vdi dién ap d&n 690 V va khang nho hon 1,6; 3,0

Véi cdc may hai cuc, tri sa 1,, va f, phdi ldy l16n han cac tri s6

tinh theo cong thuc trén 5 ~ 6%.
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Baing 3.9. Gid tri xy cua phan tir cing rito

Oién ap, Vv 250 500-1000 \ 1000-1500 1500-2000

Xp. o |' 017 02 ‘ 0.26 0.29

Chiéu dai phdn d4u néi cla phin tU cung day quan réto biang:

ljy = A+ (10 — 15) em {3-41)
8] day
T,
A= ————— (3-42)
cy\ s
1- ()
oD - 2h,;)
t, = T (3-43)
oD - h,,)
7, = T (3-44)
f. xac dinh thea cong thic 3-33. Trong cong thic, dé xdc
dinh a,. v6i day quan x&p lay x| = 0,13 c¢m véi cdch dién cdp B,

con x> = 010 = 0,20 cm. Vi day quidn phdn t¥ la thanh dan,
x, tra theo phu lue VIII con x, xem & bang 3.9.
Chiéu dai thdi ra khéi 161 sat cta phan ddu néi 6 thé tinh
theo cong thdc:
f
fy = 0’5At_ + M+ N; om (345
¢
3 day M = 25 + 6 em; N = 25 + 4 cm (tri s 16n ung voi
dién ap day quin va cOng sudt may Ién).
Déi v6i may hai cue, tri sd };, va f, )y Idn hon tri s6 tinb
theo cong thic (3-41) va (3-45) khodng 7 ~ 8%.

C. DAY QUAN KICH TU,
DAY QUAN BU VA DAY QUAN CAN
3.12. DAY QUAN KICH TU

3.12.1. DAy quén kich thich song song trong

mdy dién mdt chiéu 73



Day quan dat trén cuc ti chinh, thuong diung day dan tring
men theo Ky hiéu Nga la PETV khi cach dién cap B va F;

PSDK khi cdch dien cip H n
~3

l I 4
| |
Trong mday nhd, ddy quén duge q i
dat true ti€p 1én cue ti. Cudn day J: 24 !
: )
|
i

duge gquidn trén mot khuén sau do 1

budc chat lai bang bang vai. Cich ”
dién gita cudn day vai I6i cuc ti va I. 3
s L__,\ 4

vé mdy la cactong cach dién. Mudn )
tang cudng cach dién thi dung mica )
hay vai nén. Chiéu day cach dién Hinh 3.41. K&t cdu cach
khoang 1,2 - 1,3 mm. dién cta day quin kich

V4i may loai trung binh va 1én thich song song
thi cuon day dugc qudn trén khung
thép ch& tao bang thép la moéng 1 + 2 mm Két cdu dién hinh
cua diay quin kich thich song song nhu & hinh 3-41, trong dg: 1
- day quin ducge boc ngoai bang bang vai hay vai chéo sau do
nhing son; 2- cach dién gitta vong day va cuc ti (hay véi khung
thép).

e

Hinh 3.43. B8 i diy quén kich
thich song song va ndi tiép
trén cye 1

Hinh 3-42. Kich thich song song
trén cuc 1 chinh 1 Déy quén kich thich song song;
2 Day quln kich thich ndi tiép
Co thé dung cactong cach dién hay mica tby theo cdp cach
dién; 3 - khung ldt bdng gidy ép hay sat; 4 - khung thép dung dé

74



¢d dinh cudn day lén cuc tu. Hinh dang va kich thudc cuén day
phu thuéc vao sé vong day, tiét dién day dan va khoang hd gita
cac cye ti. Vi day dan tiét dién nhd thudng ¢d dang hinh thang
xién (hinh 3-42), hay ché tao thanh dang titng cdp dé& tda nhiét
tot hon (hinh 3-43).

P 75 T »
1 - jui
I 3 3 e g
L I .
i b 2 il ; ’
a h , I
Lo -~
N R Il 4
Errm u e
-~ Ve
4 4 3
a b) [ i
) ) | L2
¥ ’
Hinh 3.44. Céch dién cudn ' Ho}s
. _ I
day kich 1 réto may dién ) | L3
dbng b cbng suft dén 100 AW e 220 -4

3.12.2. Day quén kich thich néi tiép may dién mot chiéu

Day quédn kich thich ndi ti€p cing dat trén cuc tit chinh Day
quén thudng duge lam bAng thanh din tiét dién chit nhat. Cé thé
dung day déng tran (khi tiét dign ldn) hay cd boc cdach dién.
Trong trudsng hop dung day dfin tran thi cach dién giua cac vong
day thudng la cactdng cdch dién cé nhing tdm son hay boc gidy
amiang day 0,2 dén 0,3 mm, ciach dién vai 16i cuc tit va gia da
cing giéng nhu & day quin kich thich song song. Cach bé tri trén
cuc tift nhu @ hinh 3-43.

3.12.3. Day quén cuc tu phu

DAy quén cuc tit phu cing duge ché tao nhu day quén kich
thich néi tiép, thuang duge lam bAng dong tiét dién chi nhat, &
may nhd méi dung day ddong tron. DAy quan bing thanh dén chit
nhat duge ché tao thanh dang xodn &c lién tuc va luc Ay chi cach
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dién vong dau va vong cudi bang bang vai. con toan bo cubn day
duae quét son cach dién

3.12.4. D8y quan kich tir clia méy dién ddng bd cuc 18

Day quan nay dugc dat trén than cuc tU cia réto. Véi nhiing
may dudi 100 AW \2p = 4) thuong dung day déng tron hay tiét
dién chit nhat cd cach dién bang men hay sgi thuy tinh va duge
quin thanh nhidu 10p. Bang 3.5 va hinh 3-44 trinh bay két ciu
cach dién cua loal diy quin nay.

Trong nhitng may céong suit trung binh va lén, day quidn kich
ti dudc ché tao tif thanh déng tran. Ldc do, gitia cdc vong ddy
duoc lat cach dién bang gidy anmidng (cdp B,H). Khi day quidn
r6to quin bang thanh dAn det thi quan theo chiéu det cita ti€t
dién day. V& mat ché tao thi quan nhu vay khd han nhung nhu
thé& cd thé dat s6 vong day Idn hun va nhit 1a bé mat toa nhiét
rong hon. Khi khoAng cdch giita cdc cye tit khong dd dé bé tri
day quédn kich tu mét cach réng rai thi day quin do c6 thé ché
tao thanh hinh bac thang hay bi xén got di
3.13. DAY QUAN BU CUA MAY DIEN MOT CHIEU

Thudng thi trong may mét chigu cang suidt ldn mai cd day
qufin bu. Ciu tao cua day quin bu gdbm nhing thanh dédn tiét
dién chit nhat dat trong ranh trén mat cuc tu. Trong rianh co ldt
gidy hay cdctong cdach dien Thanh didn duge cdch dién bang vai
thuy tinh hay bang mica. Phan dau néi thuong duge ché tao bang
thanh dong tran.

3.14. DAY QUAN CAN CUA MAY DIEN
PONG BO cuc LOI

Day quan can ca tdac dung lam gidm rung, giim nhe tic dung
cua LU trugng nguac khi tai khong déi xing. Trong cic dong co
déng bd, cudn can duge ché tao bang thanh déng tron (déng thau
hay ddng d6) dat trong cac ranh trén mat cuc L va duge 0ébi
ngan mach d hai dau bang hai vanh dbng.
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D. DAY QUAN MAY BIEN Ap
3.15. YEU CAU CHUNG D41 V4l DAY QUAN
Yéu cau doi vai dav quan ca thé xét theo hai mat cha yéu :
1 Yév ciu ¢é van hanh. Day quan phai lam viée tét trong
cdac truong hop sav
a Chiun duge dién ap ldc lam viée binh thuang cing nhu
chivn duoc qua dién ap tu nhién va thao tac. nghia la
ciach dién phai t6t.
b. Khong bign dang. hu hdng dudi tac dung cva luc dién
déng do dong difn ngan mach gay ra.
¢. Chiu duge nong khi van hanh binh thuong cong nhu
truong hop ngan mach trong thaoi gian nhat dinh vol do
tang nhiét khong qua cao lam cho cach dign va dau may
bidn ap bi lao hoa gqna nhanh.
2 Yéu can vé ché tao day quin phai c6 két cdu tét, tén it
nguyén vat lién, ché tao don gian, ré tién va bao dudng dé dang.
Cac yéu cdu trén ¢d khi mau thudn nhau, do do khi thist
k& phAi phéi hgp cac yéu ciu trén modt cach hop ly.
Thusng quy trinh thiét ké diy quin nhu sau :
— Chon kigu va k&t cdu cia day qudn d&é bhdo dam yéu ciau
vé van hanh va ché& tao.
— Tinh toan, sidp x8p va b8 tri diy quiAn d€ cho cla s6 mdy
bién ap duge dién day va tan nhiét tot.
- Tinh toan cic dic tinh cia mdy bié€n ap dAm bdo cdc thong
s6 quy dinh theo tiéu chudn.

3.16. KET CAU CACH DIEN CUA DAY QUAN
3.16.1. Céach dién day quan

Khi lam viéc. day quéan chiu nhiéu tdc dung phde tap vé dién.
nhiét., ¢d hoc cing nhu hda Iy, do dd néu ciach dién khéng hop
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l¥ thi sé lam héng may bién dp hoac lam tang lugng s dung
cdc vat ligu, vi vay khi chon chinh xic két ciu cach dién phai
hiéu ré anh hudng cia cic tdc dung trén.

0. Tdc dung vé dién. May bién ap dién luc luén nal voi ludi
dién, do do cach dién cua may ludén phadi chiu =y tac ddéng cua
dién ap lam viéc dinh mude, vi vay cach dién ctua day quén phéi
chiu duge dién a4p d6 mot chich lau dai ma khéng bi hu hong

Qui dién d4p ma day quan phai chiu gébm c¢d hai loai :

1 Qud dién 4p thao tiec, thuong do su cd dudng day gay ra.
Qua dién dp nay thuong bing 4 lin dién ap dinh mic, thai gian
tac dung la 0,85 ~ 0.1 sce va phan b3 gan dau trén day quan
Do anh hudng cia nd. thuimg cach dién voi dat hoac cach dién
gita cac pha bi hong (thusng gol la cach dién chinh). Vi vay khi
xét cach dién chinh phai chi y sao cho cich dién nay chiu duge
dién ap lam viéc dinh muec va qua dién dp do thao tac.

2. Qua dién ap do sét sinh ra song xung kich tdc dung lén
day quin mdy bién dp. Qua dién ap nay lon, dén 10U, . thoi
gian vai miligiav va phan bd khong déu 1én day quan. thuong la
3 hai dau day gudn, vi vay J hai dau day qudn phal tang cubng
cach dién. Viéc tang cuong nay, c¢o thé xem & Phu luc XIVe.

b, Tac dung ctia luc dién dong. Khi trong diay quin cd dong
dién chay qua, gita cdc vong day sinh ra luc dién dong. Khi dong
dién dinh mate, lye nay radr nhd; nhung khi ngan mach luc, nay
1dn hon ldc dong dinh muc dén vai chuc lan. cd khi dén vai tram
lan va tr1 s6 cbia nd kha lan. Khi dung lugng may biéh ap 16n
thi Juc dién dong lic ngan mach cang ldn, lam cho cac tdm cach
dién gira cac vong diy bi pha héng. e¢d khi cad day déng cing bi
dut Néu day quin theo hudng truc c6 dinh khéng t6t thi o thé
¢d sy chuyén dich cia day quén theo doc truc lam cach dién bi
hu hong nhanh

c¢. Téac dung ciia nhiét Khi may bién dp lam viec, trong day
quin va 161 sdt e¢6 tdn hao Jam mady nong lén. Tac dung lau dai
ciia nhiét d6 cao lam cho cach dién bi lao hda, mat dén do bén
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¢o0 cia nd ma bién gion lam giam do bén dién. Thuong khi thiét
k& phai tinh tudi thg ciua mdy it nhit la 15 ~ 20 nam. Day
quidn may bién dp da s6 ngam trong dau. Nhiét d6 dau & may
bién ap diy tai ¢ thé dén 95°C. O nhiét do cao, ddu sé bi oxy
héa nhanh lam cho tinh nang ciach dién cta ddu giam sut.

d. Tac dung ly héo hoc. Vat lieu cach dién ngam trong dau
{gidy, son cach dién..) & nhiét dd cao sé cd tac dung hda hoc vai
ddu mdy bién ap Son cach dién trén day dan cta day quin sé
tan dan trong ddu. Nhu vay mot mat cich dién gita cdc vong
day va gita cac pha hay cach dién véi dat bi hong di, mat khéc
ddu may bign ap cing bi hong lam cho tinh nang cach dién cua
dau gidm, do d6 cu sau mdt thdi gian nhat dinh phai loc dau
moét lan d€ naAng cao tinh nang cach dién.

3.16.2. Thit nghiém cach dién

DE kifm tra chat lugng ch& tao may bién ap, lic lam xong,
trude khi xudt xudng, mdy bién 4p phai dugc tht nghiém cao ép.
Thi nghiéem géom 2 loai

a) Thu nghiém xuat xudng dugc thuc hién cho tdt ca cac
may bién ap bao gom thuo chiu dién d4p tdn s6 cong nghiép va
thi cach dién gita cac vong day

b) Thit dién hinh bao gom cdc muc cta thu xuit xudng va
tht thém chiu dién dp sdng xung kich.

Thi cao 4p tdn sé co6ng nghiép va séng xung kich phai theo
tidu chuan. Theo TCVN 6306-3-1997 (tuong ung v8i tiéu chuin
Héi ky thuat dién quée & IEC 76-1-1993) thi dign sp thd nghiém
tuy thuoe vao dién 4ap lam viéc 16n nhat va dugec ghi trong Phu
lue XIII.

Thtt nghiém cach dién gita ciac vong day dude tién hanh bing
ciach lay dién 4p dinh mdce trén day quidn lén 2 l&n (tang tdn s6
dién ap dua vao lén 2 lan tAn s6 dinh muce) va dat dién ap nay
lén day quAn trong mot phut.

3.16.3. Két cau cach dién

Trong ché tac mdy bién dp, gisa thanh cia vat lisu cach dién
chidm mot ty trong rit lén, dién ap cang cao thi ty l&, cang tiang.
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Vi vay chon moét két cAu dién thich hgp la rdt cdn thidt. Khe ha
cach dién, vt lieu va kich thude caa ching anh hudng rat lon
dén két qué cach dién. Vi du, khe hé qua nhd ¢d thé din dén
viée phong dién qua khe hd. Né&u chon ldn qua thi kich thudc
mdy sé 1dn 1én, vi vay chon chinh xde két cAu cach dién bao gém
vat liéu cdch dién va khe hd cich dién la mot viee vd cung quan
trong.

K6t cdu cach dién mday bién 4p thudng chia lam bén loai
cach dién chinh (vai dat va gitda cac pha), cach dién phu (giua
cdc vong day, cac 16p day), cach dién day dian ra va day diéu
chinh dién ap) va cach dién trong khong khi (gitta cac su).

Khoa hoc k¥ thuat ngiy cang tién bé nén két cAu cach dién
ngay mot thay ddi. O day chi gioi thibu két cfu cdch dién cua
Nga thoi thap nién 80 cia th& ky 20

a. Cdach dién chinh.

__.f/-;f,»ff/ zz',a,:,,!e- ‘s R AP P D

Dd 1A cach dién gitta day
quin véi dit (16i sAt) hoac i e _T Lo o
gitta cdc vong day voi ]
nhau, vi vay tay thudc vao 77
cdp dién ap thi nghiém. E

Cac khoang cach cich 7
dién chinh cua cac day -
quin dugc liét ké trong :"'
Phu luc XIV-1,2 va cich -
bé tri cach dién chinh 4

Hinh 3-48. Cach dién chinh
trong may bién &p

trong mdy bién ap theo
cip dién ap duge mo ta
trong hinh 3-45,

b. Cach dién phu. Cach dién phu bao gém cach dién giua cac
vong day, cac l6p day hoac cdc banh day, cach dién & hai dau
cudn day.

Cach dién gita cac vong day thubng dung cach dién cua ban
than day din.

50



Dé tang cudng tinh chiu qua dién ap do sét gay ra, d6i vai
mdy cd dién dp trén 20 AV thi hai dau day quin cao ap cd tang
cuing cach dién. Cach tang cudng xem & Phu lue XIV bang XIV-3.

Cach dién gida cac 16p day tay thude vao dién 4p gilta céc
lop day quén bd tri theo (hinh 3-46) ma gia tri cia né duge ghi
trong Phu lye XIV - bang XIV-4,5. '

Cach dién giua céc
bianh day thudng dung
ranh ddu rong ti 4 dén
6 mm, dém bang gidy
cach dién. Cach dién gida
cac banh day diéu chinh
dién ap dugc ghi trong
Phu luc XIV - bang XIV-8.

c. Cach dién day din
ra. Day dan ra cua day
quin thuong dung béan
than day ddn lam day
quidn ddé. Day dén ra
thusng di trong ddu may
bién ap gita day quéin va

— -

| 1
51 gl 18
| |
l |

Hinh 3.48. Phudng phap quin diy

thung ddu (hinh 13-47), do dé phai dam bdo mot khoang cach
cach dién trong dfAu nhAdt dinh, khodng cich dé duoe cho trong Phu

lue XIV bang XIV-6 va 7.

Hinh 3.47. Cach dién diy din ra trong thung diu
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d. Khodng cach cach difn trong khong khi cuia cac ong su,
Khoing cach nay thuimg theo quy dinh cua tiéu chuéin, cd thé
tra & Phu luc XIV, bang XIV-9.

3.17. KET CAU DAY QUAN VA CAC KIEU DAY QUAN

3.17.1 Két cdu day guan

Thanh phin co ban cua cudn day la vong day Mot vong dav
¢d thé gom maot hoac nhiéu thanh din hop lai nbi song song vai
nhau. Cac thanh din d6 ¢d ti€t dién bang nhau hoac yan bang
nhau.

Trong day quian kifu lién tuc hay dav gqudn xodn 6c. theo
chiéu cav diy quiin ¢d dat cic ranh diu hoac ldp cach dién ngang
xen ké vai cdc banh day qufin, va nhu vAy chiéu cao mdt banh
day la khodng cach gita hai ranh dau (hoac lép cach dién ngang)
ké nhau. Banh day cd thé gém mét hoac nhiéu vong day

O day quin xodn, mdt banh day chi cd mét vong day; con
trong day quidn xody Oc lién tue, m6i banh day gém nhiéu vong
day.

Gitta day quan ha ap va 100 sit, day quan HA va CA, giua
cac day quiin CA déu cd ranh dau doc true, nhu vady dau cd thé
len xudng dé dang. Con gita cac banh day cuia day qudn HA va
CA, cing co thé co ranh dau ngang truc dé ddu chay ngang ra
va déi luvu duge dé dang lam ngudi day quin, dong thai cd tic
dung cach dién. Ciach bé tri ranh ddu xem trén hinh 3-48

Tuy theo chiéu quin ed thé chia diay quiin ra lam loai qudn
trdi va quan phai nhu ki€u dudng ren trong dinh vit. Trén thue
té, néu khong cd rang budc gi thi thuong dung day quan trai.

Dé tao ra ranh dau ngang, ngudi ta dung cdc can ngan cacl.
duge ¢6 dinh bang cdc thanh cach dién. D& tao ranh dau doc truc
dung cac can doc Cde thank ciach dién va can cach dién doc duge
cH dinh lén mot éng bakelit (hinh 3-48).
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Cach dién gitta day quan HA
vit trong mdy bién ap eong suat
I6n con thém ranh dau doc gita
6ng bakelit vdi day quén.

Sau khi quian xong, day qudn

phai dugc sdy kho trong chan
khong va tdm cach dién duai ap
sudt dé son cdch didu vao hét cac
khe ha. Sau do lai dua vao say
tiep dé& day quan kho,

3.17.2. Céc kiéu day quén

Tay theo cong sudt va dién
ap, co thé dung cac ki€u day quén
sau

a. Day quén hinh o6ng, day
dén chiz nhat : Quan thanh tru

theo chiéu nam cia thanh didn. Néu

va 161 sat la mot ong bakelit
Rann ddy
g fruc
s,

m .';" i B %
i | ||";'Elﬁlﬂ =
I_l | )
| B
E r_ ~ 'y
izt X
g
| ""\-.Q-n_l.? bakeli?
_Hm_fnanh
cachdién
Y oy
Tgdn cach

Hinh 3-48. Cac ranh dau
frong ddy quén

dong dién qua lon thi o6 thé ghép nhiéu soi song song dat theo
chiéu truc dé& tranh tit tAn khac nhau trong cdc sgi ghép song

song dd. N&u qudn
nay thanh 1 l6p thi
quin hinh &ng don.
thanh 2 14p thi cd day quin
hinh 6ng kép (hinh 349). Uu
di¢m cua loai day quan nay la
don gian, nhuge diém la hai
dau day khong cd gi giu chat
nén dé bi tung ra, didu day
quin phai dang lép cach dién
dé gia day day 056 ~ 1.5 cm
thinh 3-50). Loai day quidn nay

day quén
goi la day
Néu quin

Hinh 3-48,
a- don. b- kép

Day quidn hinh 8ng
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chu yéu dung lam day quian HA trong cdc may bién ap nho, cong
sudt 10 — 16 AVA (day quin don) va via, cong sudt 25 + 630
RVA (day qudn kép) vai dién ap
dudi 6 £V, Gan day da s dung
day quéin hinh 6ng day din tiét
dién chu nhat nhidu lop ding

cho cao ap vdi cong sulit mdbi a)
truc S’p < 260 kVA, dién ap et e
trén 6 AV, gilta cdc l6p dung b)

gidy cach dién dé€ Idt. S6 lap Hinh 3-50. Cach dién dém
cach dién duge ghi trong bang o gl oy

a Céch guan; b. Hinh trién khai
cia Phu luc XIV-4 theo dién ap
gitta hai 16p.

b. Day qudn hinh xo4n. Day qufin gébm moét hoic nhiéu soi
day bet chap lai theo huéng kinh va qudn theo hudng doc truc
nhu dutng ren 6c. Néu chdp cdc sgi theo hudng kinh thanh mét
mach d€ quén thi co kiéu day quin xodn don (hinh 3-5la). Khi

- M : Iéwn io? m
—— O cg‘(b dien

Hinh 3-51. Dy quin hinh xodn éc

a Mach don, b Mach kép c6 ranh ddu gilla hai mach;
c. Mach kép c6 tdm 16t cach dién gida hai mach



dong dién 1dn phai chap thanh hai mach dé& quan thi ¢d ki€u day
quidn xodn kép (hinh 3-51b, ¢), gitta hai mach kép ¢d thé cd ranh
dau hay chi la l6p cdch dién. Ki€u day qudn nay cd sd vong lt,
tict dién l6n, dung lam day
quian HA.

Uu di€m cia loai day quédn
nay la cuédng dé co hoc tét, tan
nhiét tot.

Nhuge diém la chiéu dai
cdc soi ghép song song khac
nhau nén dién trd khdac nhau,
tif thong tan khéong déu nén
dién khdng tan trong méi sgi sé
khac nhau. D€ dién khang cua
cac sgi nhu nhau, phai hodn vi Hinh 3-52. Hoadn vi diy quén
tap trung O ba ché 1/4, 2/4, 3/4, 18p trung
day qufin tai ché hodn vi (hinh a Kh s8 sdi ghép song song 14 s& chin
3-52), phai c6 mot khodng tréng b Khi s6 soi ghép song song 4 s6 1é
dé cdc sgi trdnh nhau lam tang chiéu cao cua day quian. Mé&i lan
hoan vi tang mét ranh ddu va modt banh day (hinh 3-53).

D6i v6i day quan hinh xoén
mach kép phai hodn vi phan bd
déu, nghia la s6 lAn hodn vi
bang s6 sogi ghép song song
(hinh 3-54). Vi nhd c6 hai mach
chay song song nén khéng céan

SALLLL LA L

LLLLLL L
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ché tranh khi hoan vi, do va e e N W
tran ! n v}, do vy = 'v};—u‘w"’flil.&?llll.lf
khong anh hudng dén chiéu cao I TTTI07

cua day qudn, b -

Day qudn hinh xo4dn dung Hinh 3-’;- le‘g 'Zﬂh ddu ¢
< .
lam cuon HA dén 20 kV, cong o S TR
: ) ) . a. O 14 va 3/4 day quin
suAt mdi tru may bién ap tit 50 b. O gida ddy quén
dén 250 kVA.
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Hinh 3-54. C4ch hoan v{ trong diy quin xodn mach kép

c. Day qudén hinh 6éng nhiéu lép

Dung day ddn tron quén thanh hinh tru déng tam nhiéu lap
(thudng nhiéu hon 2 lgp). Co thé dung moét sgi hay nhiéu sgi
ghép song song (< 4); khi dung nhiéu sgi ghdp song song ciing
cdn hoéan vi vi tri cédc sgi).

Uu diém cta loai day qudn nay ld dé ché tao nhung nhuge
diém la cuong do co kém, tdn nhiét kho khan, phai len chat déu
bang cich dién. Loai day qudn nay thuong dung lam cudn cao ap
vai dién ap 6, 10, 35 £V, vai cong sudt mdi tru may bién 4p S'!,
< 250 RVA.

Hién nay hay dung day quén hinh éng nhiéu l6p phan doan
bing day din tron. Nhu vAy sé giam duge dién 4p giva cde lop
phan doan va tang cuong viée tAn nhiét trong cac doan day
quin nhd cdc ranh ddu gitta cac doan, nhung gia thanh ché
tao cao hon. Kifu nay dung trong may bién ap cd cong sudt
Sp < 1000 AVA.

d. Day quan kiéu xoan 6c lién tuc. Dung tiét dién chit nhat
quéin lién tuc thanh nhiéu banh theo dudng xodn 6c phdng Nhu
vdy chiéu cao banh day bAng chiéu cao sgi day. Gilta cdc banh
day hay vai banh day c¢6 ranh ddu ngang. Sudt cudn day khong
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cd mdi han ndo gita cdc binh nhd cach qudn (hinh 3-55) co sap
xép lai. Ca the¢ dung mét hav nhiéu sdi « < 4) ghép lai d& quan.
Nhu vay phai hoan vi.

Uu diém eda ki€u day quidn nay la cuong dé co t6t, tan
nhiét t6t. nhuge di€m la khd quén.

L] ) G
P 5 'H 5 1 5 _"_3
=l = b= —n s
L4 P i 1\ 4 £
3 g 3 _n 3 e
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a) &) c)

Hinh 3-55. Qua trinh sip x8p ddy quin xodn 8¢ lién tuc
a Buosc 1. b Budc 2 ., ¢ Budc cudl cung

D& cho cdc ddu day cua day quidn déu ndm ngodi cung cua
banh day cho dé cach dién, s6 banh day phai la s6 chén.

Ki€u day quan nay cd thé dung lam cudn cao ap va ha ap.

13.3.4. Cubn diéu chinh dién ap

Can ci vao titu chudn qudc gia, viée diéu chinh dién ap duge
thuc hién ¢ day quan cao dap (hoac trung ap). Thudng vai cac
mide diéu chinh la + 5% Uy, va + 2,5% Uy, véi cdc may bién
ap ngam dau cdng suft tu 25 dén 200.000 £VA. Cé hai ciach diéu
chinh dién ap :

a. Diéu chinh khong tai (nghia la ngdt mady bién ap ra khdi
lugi r6i moi diéu chinh dién dp, sau d6é déng may bién dp vao
luéi lai.

b. Diéu chinh duéi tai, nghia 1a diéu chinh dién 4p khi may
bién 4p vAn lam viéc trong ludi dién va dang oo tai. Hién nay
cdc mAay bién Ap cOng sudt trung binh trd lén déu la loai diéu
chinh duéi tai.

Céac déu ra cia cudn day diéu chinh dién ap duoe bé tri theo
hinh 3-56, trong d6 hinh 3-56a, b,e thich hgp v6i day quidn hinh
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6ng nhiéu lagp. Hinh 3-56c,d thich hop vai day quin lién tuc.

A
A A00 A g (T} 4 ¥,
Jt‘
Ay
A
Az ‘.p
I.T
X v
2 3
% 4
b) c)

a) d) ¢)

s

Hinh 3-56. Sd d& diéu chinh dién 4p d cudn CA

Vé mach dién thi cdc ddu ra cia cdc cudn diéu chinh dién
Ap ¢ hinh abe duoc b6 tri & gdn di€ém trung tinh cua day quén,
nén néu dong dién dinh mue cla may bién dp cho phép thi cd
thé diung mot bo ddi ndi chung cho ca ba day quan ba pha, Do
dién ap diéu chinh gin 4ifm trung tinh cla may bién ap nén
dién ap trén cdc dfu n6i cia by bién dbi khdong vugt qua dién
ap day 10% va cac ddu day b6 tri trén bd doi n6éi nhu & hinh
3-56a va b. T4t nhién d6i vdi ki€u & hinh 3-56a,b thi phai qudn
hai nifa cta diy quiin nguge nhau d€ dong dién sau khi diu
nguge vao tao ra tu théong cung chiéu. Véi cach quAn nhu thé
nay khi bi ngdn mach, day quin sé chju luc dién dong cia dong
dién t6t hon. Tuy nhién ¢ khodng hé giva hai nia diy qudn chiu
modt dién d4p bang mot nua dién dp dinh mie, vi vAy rdanh dau
d ché nay phai 16n hon (xem bang XIV-8 Phu luc XIV). Thuéng
sit dung cdch ddu day nay trong cac mdy bién 4p 6 dién ap dinh
mic dén 10 &V, nhung khi dién ap dén 35 £V thi ranh ddu &
gita phai tang dén 25 mm lam chiéu cao diy quin cao dp ting
quad cao. Mat khac cach dién cia bd diéu chinh dién ap bi han
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ché, do do doi vdi may bién ap 35 AV trd lén dung kiéu did
chinh dién ap loai ¢, d, lic dé day qudn cao dap van lam thanh
hai doan nhung ciung chiéu, diay din ra cia cdc cudn diéu chinh
dién ap vin ¢ gita day quan nén giam duge hue dién dong doc
truc. Nhu vay viéc diéu chinh dién dp duge thuc hién ritng ré
cho titng pha trén mot dia diéu chinh dién ap (hinh 3-58¢). Nhu
vy mudén e +5% thi ndi cac ddu AA;; dinh mic la AA, va
-5% la AA,. Con +2,0% la AA; va -25% la AyA;. Do do bo
diéu chinh dién dp sé gém cd ba dia cia ba pha ciung chung truc
quay néu dong dién dinh mic I, < 120 A; con khi I, > 120
A thi ba dia sé dugc dat thanh ba bd doc lap gin lén mat bén
cia mdy bifn ap va thao tac riéng biét trén ndp may bién 4p.
Cac bd diéu chinh nay eco thé ding cho cdc may bién ap dén 220 iV,

Két cdu cach dién & chd diéu chinh dién ap nhu & hinh 3-57

G | | rr
W T’T |

& E{@}'E e
‘_ﬂ"mr ?'_"'T “ T \ L{{m
B | e,

U Tas

10

r | 5
@) &) ¢) )

Hinh 3.57. K&t cdu cach dién o chd diéu chinh dién 4&p

G

Hinh 3-58. S0 df diu diy bd difu chinh dién 4p
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Chwaong 4

Tinh todn mach tu

Tinh toan mach tir 1a xac dinh sidc tit dong (viét tat 1a st do

can thigt dé tao ra d khe hd khong
khi mot tit théng co thé sinh ra side
dién dong da xac dinh d day qudn
phan dng. Do tinh chat déi xding
cua may dién, tit thong sinh ra ¢
méi cue tit duge phan bé thanh hai
phan bang nhau bdi true cue tu; cac
phAn nay cung vdi cac phan khac
ciua cuc k& caAn tao thanh nhitng
mach tit khép kin, s§ mach tit nay Hinh 4-1. Mach tJ trong may
ding bang s4 cuc tit cia may dién.
Vi vay khi tinh toan ta chi can tinh mach tit & mét déi cyc (hinh
4-1). Néu ky hiéu s.t.d ctia mach tir 1a F thi vi mach tit gbm
nhigu doan ndi tiép nhau nén theo dinh luat toan dong dién ta co
thé viét:

F=¢Hdl = SH) = TF, = Iw (4-1)
g day:

H,, 1, - cudng do ti truong A/em va chidu dai mot doan bt ky
cua mach ti;

F, - suc tit dong o doan mach tir |

Mach tit cia may dién co thé chia lam nam doan sau: khe had
khong khi, rang (hay cue tif) ciaa réto, gong roto, rang (hay cuc
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tir) stato, gong thay lung phan ting) stato.

Can ¢ vao tri s6 sdc dién dong can thidt d day quan phian
uUng tim tit thong &, theo kich thude cla may, tim tiét dién S
cia tung doan mach tit sau dé xdc dinh tit cAm B, ¢ mdi doan:

D
B, = 4-2)

X Q
bx

X

Theo tri s6 B, st dung dugng cong ti hda tuong Ung vai loai
thép ky thuat dién dang dung tim H_va tinh HJ, sau do lay
tong SH I dé duge s.t.d toan mach tir.

4.1. SUC TU DONG O KHE HO KHONG KHi

Mach tit ¢6 hai doan qua khe hd khong khi. N&u goi chidu dai
(theo duong kinh) cua khe hd la & thi F; duge xac dinh nhu sau;
F, = 2H, 3 = 2x0,8B, 8.10" ; A (4-3)
a day:

B
H, = 9
IH(‘

u, = 0,47.10° Hiem.
B, tinh theo Tesla; & tinh theo em.

L
TIIIIIY T I )
A\

Iy RSN ) SRy e I Y

3 [
5
L T\

Hinh 4-2 Dudng cong W trudng Hinh 4-3. Xédc dinh Iy
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Tri s6 B, xac dinh theo cong thic:

By = 100 ;T (4-4)

aytl,
trong do: «; - hé s6 tinh toan mat cyc tit va bang ty s6 doé dai
tinh todn cta cung mat cuc tit by véi bude cue:

bd

ay =— (4-5)
T

Iy - chiéu dai tinh todn cia phan dng.

Cdc trj sé by va I, duoc xac dinh theo su phAn b6 mat dé tir
thong trong khe hd khong khi theo bé mat cuc va chidu dai cta
may (hinh 4-2 va hinh 4-3).

Vai may dién moét chidu céng suit nhd, khe hd khong khi duai
mat cuc khong d8i thi by c¢d th€ ldy gan dung bang:

by = b+ 23 (4-6)
trong do:

b,, - chiéu dai thuc cia cung mat cuc.

Né&u & hai mép cia mat cuc bi got di, gid tht modt doan dai
khoéng% by va tri s6
khe hd 8 & dau mém
cuc bang 24, lic dd by

cté thé lay gan diung

(4-7
Chiéu dai tinh toan
cua phan iing bang:
ly = 0,501, + 1)
(4-8)

trong dd: Hinh 4-4. Dudng cong séng tJ cam
| trong khe hd khéng khi

+ Séng hinh sin 2- Séng thyc

. - chiégu dai cda
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cue tif theo chiéu truc ;

|- chiéu dai phan iing khéong k& ranh thong gid :

1 =1 - nb, (4-9)

0 day :

1, - chiéu dai tecan bdé l6i sdt phan dng, thudng dai han |
mot it ;

n, b::'. - s6 ranh va chiéu rong ranh thong gio.

Do6i vai may dién khong déng bo thong dung, do su bao hoa
thép @ mach tit nén dudng cong tu truong ¢ khe hd khong khi
khac dang hinh sin v ¢d dang bang dau, thuong ding hé s6 bao
hoa rang k, d& bi€u thi :

Fa + F,, + F,,

k, = F, (4-10)

L

O day :

Fs, F,;, F,» — sit.d & khe hd khong khi va & rang stato, réto.

Trong moét thidt ké hop ly, k, thudng trong khodng 1,2 =+
1,5, Luc do su bang diu cbta duong cong tu truong (dudng 2
trong hinh 4-4) trong khe hd s& bang ddu & mot goe W = 357
dién so voi truc cla sdéng. Vi vay tU cam tinh todn vdi tri s6
khong phai la bién d6 bang B, = B ecos¥ = 0,82B_ ..

Tir B,, xéc dinh H,, theo dudng cong ti hda song co ban.
Sau dd tang két qua lén k = 1/0,82 lan dé o6 .cudng do ti trudng
& tri s bién d6. Va&i khe hd khong khi, quan he H = f(B) la
tuyén tinh, do do sic ti dong cia khe hd khéng khi ty & thuan
theo Bé‘

D& xac dinh siic tit dong cdc bd phan cua mach tit khéng
tuyén tinh vA xuit hién sy bang ddu, phai dung dudng cong ti
hda riéng d6i vdi rang va gong dong co dién khéng déng bd dua
theo dudng cong td hda séng co ban cd chi y d&n sy bang dau
do. Vi ly do nhu vdy, khi tinh todn vn Ay ¢y = 2/r va k. = 1,11
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SN S\

T 177 17

I
Hinh 4-5. Mat cuc dé cé duoc dang Hinh a.6. M3t cuc vdi dang song
séng W trudng gn hinh sin t0 trudng hinh chd nhat

Chiéu dai tinh todn cua phan ing stato Iy co thé ldy
bing chiéu dai cia nhitng thép la thép ky thuat dién khi khe
ho 8 < 1.5 mm.

Is = 1, - np, (4-11a)
Néu & = 1,5 mum thi xac dinh nhu sau:
s = I} = npby {4-11b)

b’, lay theo bing 4.1.

Bdng 4.1. Tri 56 cuia b’

b mm 15 i 75 | 200 | 250 | 300 | 350 | 400

b'g khu l::g = 10 mim 74 7.1 68 6.3 58 55 51

b.g khu bq = 15 mm 124 120 n7 1o 04 a8 93
: |

Vdai may dién déng bo cuc 161, dang dudong cong tu trudng
phu thudéc vao hinh dang ngoai cia mat cuc tit. chiéu dai cung
cuc tif b, va mic ddo bac hoa cha thép. Chiéu dai cung cuc tir
b,, chon trong khodng (0.55 - 0,75)r. Tri s6 nhd thutng choua cho
cac may cd duosng kinh va s6 cuc khong lon lam. Lay gidi han
trén sao cho cd khoang tréng gita hai cuc dé du dat day quin
kich tir vao cdc cuc. Voi nhitng méay cd téc do cham khong nén
ldy b > 0,757, vi tri s6 by, lén thi sy tan tit giva cac mdém cyc
8& tang rat nhiéu.

Hinh ding mat cuc cua may thong thudng cd dang nhu d
hinh 4-5 va hinh 4-6.
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Duéng cong tu truing k|9 i oo —r-—|—|ﬂ
cua mat cuc nhu & hinh 4-5 m'aa.z‘;-\ 4

‘{\o—--T""r t‘”'}.,
A i i 4 [ 1,20 078 =i
gan dang hinh sin. Ban kmlz 0 N A¢/"‘
dutng cong mat cuc R cd W¥ GUL P !
thé xdc dinh bing cong thuc 16 O~ 5Z7 S T——
sau: r_u]w ! == Trs
D 112082 — ‘M\“\.\_\ ‘\’1{{
= 4-12) ;a1 M .
Roy = D6 = & 12 uejess i NP };,,
2 + I'1'I-| ,‘m ml—_.- _-.-I-—l—} -‘\‘_\\;\g’u I
b? L8 |0so—-— - e 1
m
104/0.46 | . 2, Fu.lns_!
trong do: 050 4s5s Gk0 065 070 /50,

D -duimg kinh trong stato.  Hinh a-7. ay fom) vad ke = fum)
- chi¢u dai cung cue tif; coa may déng bd c6 mat cue nhu 4

khe hd khong khi hith 46 v& 8.5 - 1 va céc uj

S
s khac nhau cda &1

duadi mom cuc.

Doi vdi may dién déng bd thong dung, nguoi ta chon
8y, = (1.5 - 2,000 d¢ dat duoge dudng cong tli trudbng gin hinh
sin. Mat cyc cd dang nhu & hinh 4-6 thi dudng cong ti
truong gin giéng hinh chit nhat va thudng chi diung trong
cac mdy nhd (P < 100 AVA).

Tri s6 «g va k, d6i vdi may cuc 16i duge bi€u dién trong cac
hinh 4-7 va 4-8.

Chiéu dai tinh tan g chinh xdc cia may dién déng bo 6 thé

kg % [
3 ! | sa[—f | [ 11
1ad mhl\*w. t— %’L‘u! ; rj 1,22 082t — =g 1 - i
L . I [ - e e g -
La Il?‘:"'\,‘ +—F 3 T J T h l’sﬁ?ﬁ" “"‘* : + *\4: 3
‘—""'h-.'\ ~] i | E%g&qs | e e ._"f
114 |06 \":F\.\\‘:u." \,EQL“ P17 S —-
= ‘i‘{/4— ¢ a,a1 I Lo ! IS
———1 = 4= i -fﬂ l, -—T- - Il I— -Ir -
e L Sl
+1 i oos T 1T 4
136950 C T JJ [ I QF_‘EJ rﬂsnmw-—r*l I [ 1
L = == n
050 055 060 @G85 070 075 G50 055 Ck0 ues a8 015 a0
a) b)
Hinh 4-8. «, - florm) V& ke = flrm) coa may dign déng bd cé mi3t cuc

5
1A
nhd & hinh 45 véi &n/8 = 15 (a) v& 20 (b) va céc tn s6 khac nhau 4/t
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duge xac dinh theo cong thuc sau:
. Iy =1 - nb, + 28 (4-13)
O day:

8" - chidu dai trung binh cia khe hd khong khi;

b, = y'd - chiéu rong ranh théng gid da quy doi

+

b
y o= (L) +—2£)
a o)

Hé s6 khe hd khong khi (hé
s6 Carter): )

Tri s6 ay x4c dinh & trén
déi vai cdc loai may dién la
chua tinh dén mat phan ing
cd ranh ma chi gia thiét la
mat phan dng nhan. Thuc té
thi mat phan \@ng cd rang nén
duong suc tit phan bd khong
déu & khe ho khong khi, chung
tap trung nhiu & rang con o
ranh thi thua (hinh 4-9), vi
vAy cd thé coi khe hd khéng
khi thuc t& bang:

Hinh 4.9. SuU phén b8 cua dudng sic
tU khi phdn Ung co rdng ranh,

8 = kyd (4-14)
trong do6 ky; >1 la hé s6 khe hd khong khi. Tri 86 ctia nd dug.
tinh theo cong thitc sau:

t, + 108
ky = ———— (4-15)
b, + 105
O day:
t, - budc rang theo chu vi phan \ng;
b,, - chiéu rong clia bé& mat rang;
Co thé tinh chinh xac k; theo cong thic sau:
t
ky = (4-16a)

t, - yo
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_ (by/8)*
trong do: Y= —— (4-16b)
5 + (by/d)
@ day: by - chiéu rong cia miéng ranh stato hay roéto. Né&u la
ranh hé thi nd bang chiéu réng ranh b,
Tri s6 k, cd thé xac dinh theo cac hinh 4-10 va 4-11.
Néu ca stato va roto déu cd ranh thi hé s6 ky ¢d thé tinh gan
ding nhu sau:
ky = ky,.ky; (4-17
trong dé kg, va ks, 1a hé s6 khe hd do rang ranh cua stato va
roto gy nén.
Nhu vay s.t.d & khe hd khong khi bang:
Fy = 1,6 Bykyo. 10 ; A (4-18)
O day B, tinh theo Tesla va & theo cm.

T ‘;’;{ i
140 'E_
| [ T
:,35-—T 4 4 ;’:
Wl o gz__
125 V74 ‘(}—
' Yt
120 - /7/ :
vis | Lo
o |
1'.1'0 1
108 S Rl 1 Hinh 4-11, DB thj dé xac
I Rt dinh ks (Vi du t, = 20 mm:
g1 ¥ 3% 8 6 b, =10 mm & = 2 mm

41
b, /t, = 05 b, /8 = &

Hinh 4-10. Trj s8 cua kg ks = 135)
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4.2. SUC TU DONG O RANG

Stc ti déong rang dude xac dinh theo céng thic sau:
F, = 2h H, (4-19)

O day:
h, - chiéu cao rang theo huéng kinh;

7

H, - cuong dé tu trudng ¢ rang. Tri s6 cua nd duge xdc dinh
nhu sau:

Ung véai mbi bude rang tit théng & dé sé la:

®, = B,l4t, (4-20)

Vi tir ddn & thép lon hon & khong khi rdt nhigu nén phan lon
tit thong @&, di qua rang. Néu bi€u thi b, 1A chigdu réng cia rang
tuong Ung vai duong kinh D thi tiét dién tde dung cda rang & do
la:

S,. = kb, (4-21)
g day:

k. - hé sd ép chat clia 16i sit (xem bang 2.4);

I- chiéu dai phan ing khong k& ranh thong gic.

D&i véi cac may ma ranh c¢d thanh song song (b, khéng déi),
chigu rong cia rang thay ddi theo dudng kinh D,

Néu chu vi phan ung 6 Z rang thi bude rang & duong kinh D
bang:

i o aD
1x 7
Chi2u rong cua rang bang:
by =t - b;
Mat do tir thong tinh toan tuong uUng cua rang sé la:
Ly Bl
B, = — = —22° (4-22)
SI.'K k:lbu

Né&u B,, < 1.8 T thi tit thong @, coi nhu chi di qua rang,
trong trudng hop nay trj s6 thuc cia mat d6 tit théng B,, o6 thé
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lay bang B, .
Néu B, >1,6 T thi tir thong <&, chi di qua rang mot phan va

B, < B}x-

AS
Nhu vay tu thong @, tdch lam hai phan: phan qua rang la &,
va phan ua ranh 13 @ . Ta co:

D =@, + D 4-23

\

A
Chia ca hai v& nay cho S, va nhan ®_ vdi L ta dugc:
4 S "

r

i D d, S
-~ =y (4-24)
S/\ b'( S/.»: Sr
Tt dd rut ra:
B, = B A Sepg
n= Byt By o= B+, 10 (4- 25)
4N X
trong do:
B, = u H_ 10" - mat do ti thong 6 ranh;

w, = 1.256.10% Hiem - dé tit tham & khong gian trong ranh.

Gia thift ring tU trudng tai vong tron co dudng kinh D 1a
ddng thé nén co thé ldy H = H,, do dé dang thiuce (4-25) duge
viét nhu sau:

B, =B, + X 10" =B+ 1,256 10"k H _ (4-26)
§ day: H, - cudng do tu truong d tiét dién rang tuong ung.

Hé sa k,, xac dinh nhu sau:

K, :Z[— = kbia 14-27)
2\ [Sagay

Khi tinh todn thuc té. thudng ngudi ta st dung dudng cong tu
hoa B, = f(H,,) vei tung gia tri khdc nhau eua k,,. Cac dudng
cang nay dugc dung theo cong thic 14-26), tt d6 quy ra B, =
ftH, ) d6i véi moéi loai thép cia phan dng, do do tinh B theo
cong thic (4-221 va k, theo (4-27) roi theo duong cang B, =
f(H) tim duge H

~ V2 B .

Ti&t dien cua rang thay déi theo chidu cao, vi vay B, va H,, o
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cac tiét dién tugng dng cling khac nhau. Ching ta tim vai gia trj
H,, dar vai nhung tiét dién tuong Ung cua rang roi xdc dinh st d
cua rang rhea cong thic:
n -
F. = 2X H,ah, (4-28)
Trong thuc t& tinh todn.
chi can xac dinh ba tiét dién
trén rang: 18n nhat. trung
binh va nhé nhat. tuong
Ung vdai cac tiét dién nay ta

xdc dinh duge B, ... B,
Bzrnm’ H/m;sx’ th va Hzrnm
ihinh 4-12).

Cudng do tu truang tinh .
. . JE I . Hinh 4-12, Xac dinh sJc W ddng cla ran
todn ¢ thé xac dinh theo " ! 9 E

cong thdc gan ding sau:

1
H, =— (H + H + 4H,,) (4-29)
’ 6

zmin STAN
Doi véi ranh hd cd thanh ranh song song khi B, < 2.1 T
thuang ldy cudng do ti trudng cua loai ranh nay & ti€t dién noi
L

5 chiéu cao cia rang H, = H

3 \ tinh tu ché hep cua rang

7

Khi may dién co ranh d ca s]tato va roto thi phai tim st.d § ca
rang stato va réto.-Cac kich thusc rang va ranh dang dé€ xdc
dinh tri s6 tinh todan h, va H, & céng thdc (4-19) phu thudc vao
hinh dang cua ranb. Cic dang rinh cdaa stato may dién khong
déng bo va ddng bé nhu d hinh 3-6 va 5-7.

O cac ranh cd thanh song song, h, Iiy bang chiéu cao thyc cua
rang. Chiéu rong cua rang ding d€ xac dinh cdc ti&t dién 1on
nhéat, trung binh, nhé nhat va & 1/3 chiéu cac rang duge xac dinh
nhu sau:
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(D + 2h)

bznm\{ = T - br (4-30)
b/min + b7max
b = 9
2
x(D + § hr)
b/l/_! = —“Zl = br

Dé6i voi ranh hinh thang (hinh 4-13c), chiéu cao h, 1A chiéu
cao thue cda rang con cac chiéu rong cda rang thi xac dinh theo
cong thuc sau

‘ x (D +d>+ 2hy)
b, Z, d,
(D + 2h,)

b, = ——5— -4, (4-31)

bv + by 17

7
b = )

Dé6i vai ranh hinh qua lé (hinh 4-13d) :

7 (D +d, + 2hy)
b‘ = - d')
/ Zl “
(D +2h —d))
b, = -d (4-32)
7 Zl . 1
b’?. + b“Z

by = 2

V6i nhing ranh hinh thang va hinh qua 18, d& tim H, chi
cdn xdc dinh mat d6 tit thong & tiét dién trung binh cta rang.
vi trong trudng hop nay B,  khéng qua 1,8 T.

Hinh 4-13 trinh bay cdc dang rianh cva réto may dién khéng
déng bo, trong do dang ranh & hinh 4-13a va c¢ con duce ding
trong may mét chiéu.
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Jhd 2

EM

d)
2 Ranh 1dto
Hinh 4.13. Ranh stato va réto (d& xac dinh sde 10 ddng trén rang)

O céc ranh a va b, chiéu cao h, cia ching 1a chiéu cao thuc

1
té cua rang; con ¢ ranh (hinh 4-13c) thi h’, = h, - 3 d,, chiéu

rong xac dinh nhu d6i vdi cdc rdnh ¢6 thanh song song ndi trén.
Chiéu rong brl.'_x duge xdc dinh nhu sau :

4
a(D — Eh’"}
b?-lr’,'. = Ea=——— b, (4-33)
Nhitng ranh hinh qua 1& (hinh 4 -13c), ta cd :
b? = z-‘ = dll
(D' = 2h, + d,)
b”, = S d, (4-34)
2
+ b”z
bn = 2

102



D’ va Z, la dudng kinh ngodi va s6 rang réto
D&i vsi ranh tron (unh 4-13d), ta cd:
, 1
h', = h, - 3 d
2
n(D’-gd-2h4}

b, = o — 0,944 (4-35)

<

Va6i nhung rinh cla rotc lédng séc kép, ta tinh réng tdng
phin std & trén F, va & dusi F, va tdng s6 coa hai s.t.d nay
la s.t.d toan phin cha rang:

F, = F, + F, (4-36)

Né&u céac ranh cua 16ng sdc kép ma phin trén la ranh tron
(hinh 4-13e,f, g) thi c4ch xdc dinh s.t.d cia phan nay tuong tu
nhu d8i véi ranh tron; phdn dudi n&u l1a hinh chir nhat (hinh
4-183e) thi ta co:

h, = h; ,cm

2
7 (D'~ 2h, + S hy)

b,y = z -~ b, (4-37)
Néu phdn duéi 12 rdnh tron (hinh 4-13f) thi ta ed
1
h, = dy - 35 dg
, 4
7T ( D - 2hr + 5 dd)
b, = z - 014, (4-38)

Néu phdn dudi la rdnh hinh qui 1é (hinh 4-13g), ta c6 :

1
hZ hd =~ A (dl + dz)

3
2(D'—2(h,+d +b,) —d,]
b, = — 7,
7(D’ — 2h_+ ds)
b, = - - 4, (4-39)

“
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bL + bZ
bl(h = T
4.3. TINH TOAN SUC TU DONG
& cuc TU VA GONG cucC TU

Tit thong ¢ 163 cuc tu D, bang tong tu thong 9 khe hd khong
khi va tir thong tan cia cuc tir by
D, =0 + by = ob. (4-40)
3 day o - hé sb tAn tif cha cuc tu.
Vi tu théng bién dai rat it theo chiéu cao cia cuc tit nén mat
d4 tu théng tinh toan o 161 cuc tit cd thé xac dinh theo cong thite
sau:

D, od
B, = = (4-41)
S. S,
trong do: S - ti€t dién tdc dung cda lai cuc tir.
S, = kbl (4-42)

0 day:

b, 1. - chigu réng va chiéu dai than cyc tu:

k. - hé s6 ép chat 16i cuc ti. N&u cuc tit duge ghép bang thép
1s thi k, = 0,95 - 0,97.

Theo dudng cong tit hda, cé B, sé tim duge H_sau dd xdc
dinh s.t.d cda mét doi cue tir:

F.=2nH; A . 4-43)

& day h, - chitu cao cda cuc tir.

Cach xdc dinh F_ nhu trén chi chinh xac khi B, <1,6 T Néu
B. >1,6 T phai xdc dinh B, d ba ti&t dién ctta cuc tir, & d6 tu
théng cuc ti sé la:

- O chancuc ti: B, = b + By

- O dinh cuc tir: =0 + ———m(bé
A
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& day 4., A_ xem cach tinh trong cac cong thic (4-67) va (4-69)
- O gilta cye ti: ®_, = 050 + @)
Tit mat do tu thong & ba tiét dién do B, B, va B, = 0,5
(B, + BL.J tim ra H, H va H_,. Ti cAm tinh toan trén cuc ti
sé bang:

H

cl clh)

I
=—(H_ + H + 4H

3

Tu thong d gong stato bang — Néu cuc tir ¢ réto thi lay

¢ = 1 thinh 4-14a), Néu cuc ti & stato (hinh 4-14b) thi tri s6 o
cung ldy nhu la déi voi cac cuc tir

stalo

rofo
a)

Hinh 4-14, Mach tU coa may dién cuc Ibi

Tri s6 mat do tit thong trung binh, tinh & tiét dién trung binh
d gong stato la:

& abd
l R ——
® 2,
a day: Sg] - tiét dién tdc dung cua géng stato.

D6i vai may dong bo cuc 16i va may khong dong bo:

Sy = kJh,, (4-45)

trong do hgl la chidu cao gong stato (hinh 4-15) xdc dinh theo
cong thic sau :

(4-44)
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Hinh 4-15, Kich thudc 16i thép cua may dién khéng déng bd

Déi voi ranh day phang:
D -D 2

h, =—" _ _h -— m,d

i g w0 W (4-46a)

gl

o day:
D, D - duong kinh ngoai va trong 16i st stato;
hII
mg), d

- chidu cao rdnh stato;

g1 - 50 day 16 thong gic doc truc theo chiéu cao cia gong
(thutng m,, = 1) va dudng kinh 16 théong gic.

Dé&i voi ranh day tron:

po_Dn-D 1,-2 (4-46b)
gl = 2 = hy + Edl "Emgldgl :

trong dé d, - dubng kinh 08
day ranh stato. i g e

D6i v4i cdc may cd \\
cdc cuc ti & stato thl tigt 04 S —
dién SS dude xac dinh 0,2
theo kich thuse hinh hoc %
cua gong stato. Ak A8 ol 0 12 68 48 ¥

Co B, theo dudng Hinh 4-18. Hé s6 [ d& xac dinh suc
cong tir hda tim dude Hg] tU déng d géng stato va rdto
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sau do xac dinp si.d cla pdng stato 8 mot dél cuyce LU -

I‘\'l = EH‘_‘]LQ] (4_47)

0z

d day L, 1& chiéu dai trung binh dudng sdic tif & gong, o6 thé
xdac dinh theo hinh vé thye hay gin dung nhu sau
L -1 (Dn - hgl) (4 48)
= — -48)
el 2p ’

He s6 ¢ duge dua vao céong thic trén la do su phan b mat
do tu théng khéng déu doc theo chiéu dai cua mach ti. NG co
tri s6 I4n nhat & gita L, va giam di ¢ hai dau. Néu cuyc tu &
stato thi £ = 1. Néu cuc tit 6 roto thi & lay theo dudng cong
trong hinh 4—16.

Xdc dinh st.d cia géng stato may khong ddng bd theo cong
thae (4-47) thi td théng 6 goéng ldy bing /2 con tri s6 & thi
lay theo hinh 4-16. néu dudng cong td hoda chua hiéu chinh. Voi
tdn can ngudi thi lay & = 1 nhung phai tra dudng cong tit hoa
rieng di hiéu chinh che gong (Phu luc V-8 =+ V-10).

o] N

Tu théng & gbng roto bang % Khi cuc tit & stato (hinh
4-14b) thi 6 = 1. Tri s6 mat do tu théng trung binh cia gong
roto la :

O
B, = 00

25;2 4-49)

g dav Sl_,: A tiét dién tdc dung cla géng roto.
D6 véi may dién ddng bho, thudng ng duge xdc dinh thea
kich thuse cta géng.
D& voi mdy dién moét chiéu vA may dién khoéng déng bo ta oo :
Sy2 = hyolk, (4-50)
& day h,, la chiéu cao gbng roto (hinh 4-15), cich xéc dinh nhu
sdau :

D' - D, 2
h)_:z = __2— — hr2 - -—9; mgzd 22 (4-51a)
3 day

D’, D, — duong kinh ngoai va trong cua rdto :
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h> - chiéu cao cua rang roto;

m,s. d,. - 88 day 16 thong pid doc truc (theo hudng kinh &

gong roto (thuang m,, = 1) va dusng kinh 16 thang gic.
h —D'_D[-i-h Ly 22 (4-51h
[OU 9 g oS & mg>a .- )

trong dé d, la dudng kinh day ranh réto.
Tinh dugc B, theo dutng cong tu hsa tim H,, sau do xéc
dinh =t d J gong réto ddi vdéi mot doi cuc
F., = {HL, (4-52)
Dai val may dién 1-u<jt chiéu_ vz‘; may 6 cyc d roto thi & = 1.
V6i may dién khong dong bd ldy & nhu phia gong stato
Chiéu dai trung binh xac dinh theo hinh 4-14. Véi may dién
khéng dong b6 ma 2p > 2 va mdy dién mot chiéu thi :
(D, + hy)
2p
4 day h,, xdc dinh theo cong thic (4-51).

Lo = 2 (4-53)

D&i véi may khong déng bos ma roto ép lién vao tru thi mot
phan tu théng sé di qua true. vi vdy chiéu cao gbng rbto tinh
nhu sau:

2 .
hgz = - h, - 3 mpd,; (4-54)
Dol vai mdy dién khéng dong bd ¢d 2p = 2, xdc dinh st.d
F,, theo cdc buée sau:

Trude tién xic dinh mat do ti théng & phan gong réte khong
cs 10 théong gic theo hudng doc truc:

R _ ¢
B gz - 25.“2 (4_55)
g day : S’gl = h'gzlkc
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(4-56)

lJ{q

- h,, - mgzd‘,_.

g

vd h,, =

Chiéu dai dudng & cua ti théng a phan gong roto la:
L,, = 2h,, t4-57)

Suc tu déng tuang vng:
F., = H,,L,, (4-58)

trong dd H,, tim duge theo dudng cong tit héa B = fiH).
Xdc dinh mat do tur théng d phan géong roro vo 16 thang gio

theo hudng truc nhu sau:
(1 3

B,. = : (4-59)
e 25,
E__
6 dav.
D, - d,.
DbV = D Lt Bl
.Z.hgz
- T n -
S,, = 0.5( D',2 - iy dv"]kc (4-60)
= 2 c 2 -

n,. - s6 ranh thong gié trén mot day
C_s'.c kich thuge khac xem d hinh 4-15.
Chiéu dai dudng di cua ti théng ¢ gong roto 6 phan nay:
L.= 2d,, 4-61

gl
S.td tuong dng: )
F,» = Hy, Ly, 4-62)
5 day Hy, dude xac dinh theo B;,
Ti do ta tim duoc st d todn phin cia gdng roto cua may dién
khong déng ba vai 2p = 2
F,, = Fy, + Fy, (4-63)
Khi khéng cd 16 thong gic hudng truc thi m,.d,, = 0 va theo
cong thiic 14-63) ta 6 F,y = P, . T
Hé 36 tan tiu:
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L B S (II!J

Tome——— 0 = ] fet 14-64)
P e

Ddi vai nhiang may cd cdu tao théng thuong (cuc tir d stato)
thi ldy o = 1.1 = 1.2; nhing may ed cye tit d roto thi o = 1,15
+ 1,26,

Dé tinh toan that chinh xdc @, va ti dé xac dinh hé s6 o, can
phai vé cac dng duiing sic ti trudng va xdc dinh ti din cua no.
Phuong phdap nay chi dung khi can tinh todan chinh xdc hé 36 o
cho edc may dac biét, con cac may dién thong thuong, trong tinh
todn thuc té, néu may co cuc d stato thi ed thé€ tinh theo cong
thuc sau:

kl b, B
P, = —— |F + F, + F | 4- 65
T

g day F,. F,, F, 1a st.d xac dinh theo tu thong .
D61 vai may dién mot chiéu co cue tu phu ldy k = 4.5, vdi
may khong co cuc tir phu lay k = 4.
D6i vai cac may dién cd cue tir ¢ roto o6 thé xac dinh @ nhu
sau:
By =40 1Fy +F, + F,y + F,») (4-66)

& day I: - chi#u dai tinh toan cua than cue tir;
Ay =A  + 2, + A, - hé sé i din tan cla mot mat cue tif.
Hé s0 tit din cua mat trong cue tiu:

1., = Dol : (4-67)
(4 B

a
r-b - — th + 2h + 23
2p

Hé sd tif ddn gita cdc mat trong cin mom cue tif:

d 9 C g

m = L4t =T - 025) + 0,55(— + 0.2) - 0,4(—— - 0,5)"
m R m a4 m

(4-68)

Hé s6 tit din tan & hai mat bén cuc tir:
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b

Ap = 037 —  4-69)
e ¢ -
b - b é&tj‘; 1=
. = _m € . Vo \
a dav: C,= g ‘\._hm'l.:'kh"u"' I“m‘P
1d I A
a.m . - = m j/—fx ! foole
: |
- 4 —+
W [
d =h, +8-—" ) ' | 1
m m | | ‘ | |
d L T
I Lo |
. M - = A i | ‘ | I
Khi <0.25 thi v& thi i I I i
LU |
nhdt trong coHng thic I H

(4-68) ¢ thé bé qua. Cac

kich thude khae xem & hinh Hinh 4-17, Kich thudc dé xac dinh
4.17 tJ din tan cia clc U may dién dbng bd

4.4. SUC TU PONG KICH TU LUC MAY KHONG TAL,
DAC TINH KHONG TAlI

Chung ta da biét s.t.d cia mach ti hay s.t.d kich tit F & mot
doi cye tir la tong cac s.t.d clia cac phiin cdu tao thanh mach ti.
Tinh toan s.t.d F la dé xac dinh tu théong. Néu tinh s.t.d nay vai
cac tri s6 khdac nhau ciua tir théng & roéi lap quan hé gida chung
v6i nhau ta sé duge duong dac tinh & = f(F).

Khi téc do quay cGa réto khong ddi thi s.d.d E cia may ty lé
vai tit thong ® va std F ty lé vai dong dién kich tir [ nén néu
ldy ty lé xich khac thi dac tinh @ = f(F) sé trd thanh dac tinh
khong tai E = (I,

4.4.1. May dién mét chiéu

Sie dién dong cua day quan phan dng may dién mot chidu xac
dinh bAng eéng thiuc sau:
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pn N
E=————&,V (4- 701
60 a
trong do:
N - téng s6 thanh dan;
a - s0 doi mach nhdanh song song cia day quin phan ung
Tu cong thuce (4-70) rit ra:

E
6 =— t4- 11
pn N

60 Aa
Ung v8i tri s6 cua tir thong @ ta xdc dinh duoc cac s.t.d & khe
hd khong khi F,, & rang F. & gong réto ng‘ Tim dygc tdng =0
cac s t d nay theo cong thuc (4-65 ¢d thé xac dinh tu thong tan
dy sau do tim duoge tif thong & cue tu & = b + &, va tu thong
gong stato @2, tu do xdc dinh duge F_ va Fg.1
D3i vdi nhiing may ldn cAn phai tinh dén s.t.d caa khe ho
khang khi & 3 ché 14p ghép giira than cuc tit va gong stato Sic
tir dong nay duge xac dinh nhu sau:
F,. = 1.6B0_10 (4-72)
trong do &, = 0,01 = 0,02 cm.
Ddi voi may c6 day quan bu cén tim s.t.d F, 0 10p ring trén
mat cuc tif vi vay ta co:
Foo = Fo+F 4V, +F +F, +Fy +F, =2l w, (4-73)

4.4.2. May dién khdng ddng bd

Suc dién dong d day qudn stato la:

E, = 4k fiwk,® ;V (4-74)
trong do: k_- hé s6 song Hé s6 nay phu thugc vao hé 6 bao hoa
rang k,. Tri s6 cua no duac xac dinh theo (4-[0) Doi véi

mdy dién khong déng bo luai binh thuong, do biv hoa mach v
nén phian bé cba tir truong boung khe ho khong khi co dany
bang dau (hinh 4-4) lam thay doi g tri he s6 dang song k_ va
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hé s6 cung cue L g nhu wrén hinh 4-18.
Hé s6 day quan
_ s

trong dc hé s6 budc ngan k.| d8i véi bude day quiy y = fj, bang :

T R 4 .
5 = sinf 9 (4-76)

|

k, = sin

va hé s6 quin rai k., khi g Ja s0 nguyén :

. T
sin 2m
krl = 7 4-=77)
gsin ——

2mq

Do6i v6i day quan hai 18p khi q la phan s thi hé s6 budc
ngin k;, dudc xic dinh nhu khi q 1a s6 nguyén, con k. cd thé
tinh nhy sau (khi s6 pha m = 3) :

sin30°
kK, = ———— (4-78)
Nsi 30°
sin
. . . N N .
O day N duae xie dinh tu q = 3 trang do 3 12 phan s§

da riat gon.
Ta da biet sd.d E, khi khéng tdi cia dong co dién khong

déng bé nho hon dién” A4p dat vho mot luong bang dién dp rai

Lx,. trong d6 1, la dong dién ti¥ hoa (gan bang dong dién khong

tdi). Co thé viét :

I,uxl

Ul

Doi v6i nhing may thong thudng; ke phu thudc vao s6 doi
cuc va cd thé tra & hinh 10-2.

TU nhitng cong thuc (4-74) va (4-79) rdt ra :
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.
7AVEY __,-l_ //.___._ A

408 | 976 P ——Ng - ]
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§

,;yg 4‘;& e ————— L

y00 50 L -
10 27 39

Hinh 4-18. Cac dudng cong k, = f(k,) va u. = {(k,)
cia may dien khdng déng bé

kl LH! :
¢ o= im—i : Wo 1150
Khi tinh todn coi nhu séng hinh =in nén lay L = 1.11 va
«y = 0.64 Tu thong tim duge theo cong thie tron 1 1 thong

3 khe hd khong khi. dua viao né co th@ xdc dinh Jduse cie std
a khe hd khong khi. rang va gng réto Tu thong & rang vi gong
stata ¢d song bang diu nén do s biao hoa cda mach tu trong
rang va @ong nén phai hiéu chinh i dusng cong ti hda H = {(B)
khi tinh sidc ¥ dong gong va rang (Phu lue V-3 difn V=10

Tinh duge k, theo

-

F.‘. + F/] + ["/_'
k, = _T (4-81)
S
Heé so k, nam trong khoang 1.2 dén 1.5. Néu k, qua lun thi
cd su bao hda quad muce trang ving rang. Néu k, < 1.2 thy ving
rang ducc su dung qua it howc khe hd khong khi lay hoi lon
Sde tu dong caa mach o & mor ddai cue) sé i

Fo=Fg+ P+ Fa+ F + Vo 14-82)

i
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Dong dién ty hda bang:

pF

I, = — —— (4-83)
- 0,9 mw Kk

4.4.3. M4y dién déng bé cuc 16i
Tu thong cia mdy dién ndy duge tinh theo cong thic

E

O

(T) = - ;
4k f. wky,

Wb (4-84)

trong dé: E, - suc dién déng & day quan phdn Ung;
k, - hé =6 s5ng (lay theo hinh 4-7 hay 4-8).
Dua vao tit thang @ ta xic dinh std d khe hd khéng khy,
rang va ying phan (ng.
DE xac dinh std 3 cac cuc td va gong ti can tinh tir thang
3 cue ty D

b, = b+ b, = o (4-85)

Trudge (ién xae dinh cde std Fg F, . F,) néu cue tu bd tri
& roto. Néu cue tit & stato thi thay F,, va _Fgl bang F,» va F,,
Tinh tu tan 45, theo cdnyg rhic (4-66) néu cuc Ll J rdto va theo
céng thuc (4-65) néu cuc tu & stato Sau khi cé @, xic dinh
duge std F. & cue tu va std Fg‘ 3 gong tt. Khi mdy dién cd
cuon can thi tinh std F,. & I(’Jp_r{mg mit cyc thee ¢bng thidc
(419 Dol véi may ldan con can tinh std Tg. & khe hd ché lap
ghép than 16i cuc ti vai gong tit Sde tU¥ dong nay duge tinh theo
mat do tu thong ¢ than cuc tu, theo céng thuc sau:

Fs. = 2 x 250B, = 500B, 11-86)

Téng s.td cda cdc doan mach tli 4 st.d toan mach :

F=TFs+ Pyt Fg+F+ Fo+FpotFs = 2[W 4-8D



Chwong 5

Xac dinh dién tro
va dién khang cua day quan

bién tré va dién khdang cha day quan 1a nhimg tham sé cha
y&u ctia may dién Nhing dién khdng duge xdc dinh bdi tri s6 tu
thong mdc vong trén don vi dong dién va tAn s6. Tu théng mdce
vong ctia tdt ca cdc mdy dién cd thé chia lam haij loai sau:

a. Tu théng moc vong cadm Gng tuang ho;

b. T&t thong moe vong tdn tu.

Moéi loai co mdt tinh chat riéng cua minh trong viée xac dinh
dac tinh lam viéc va cac dic tinh khdc cta may dién Dua vao
cac dién trd. ta cd thé xac dinh dudc nhidng tri s6 ton hao cua
day quan mdy dién & ché dd lam viéc dn dinh cing nhu trong
qud trinh qua 49. Trong thiét ké may dién. tinh todn dién trd va
dién khang clia day quan la mot van dé rat quan trong.

5.1. XAC DINH DIEN TRO CUA DAY QUAN

Trudc tién ta phan biét dién trd cia day quin ung vai dong
dién mét chitu va xoay chigu. Dién tro dng vdi dong dién mot
chidu goi l1a dién trd ém va dudc tinh theo ¢ang thdic sau:

L .
r = p—s— 1 Q (5-11
o day:
L - chiéu dai day din. m;

116



S - tiét dién day, mm-;

p - dién tro sudat; Q mm*im

Theo quy dinh, nhiét d6 lam viéc tinh todn cia mdy 1a 75"C
d6i vai cach dién cdp A, E. B va 115"C déi v6éi cach dién cdp F,
H, vi vay cdn quy dién trd cia day quian vé nhiét do nay dé xac
dinh tdn hao va dién dp roi.

Dién trd sudt cda déng va nhom & cac nhiét do do duge ghi
trong bang 5.1

Bing 5.1, Dién trg sudt p, Q. mm* im

Nhigt dé tinh toan °C
VAl ligu day dan 20 75 o
Déng /56 1/46 141
Nhém 1134 128 125
Nhém duc (r8to 18ng sbéc) 1728 1/23 1/20.5

Dién tro suiat ¢ mot
nhiét dé bat ky bang:

P =Pl +a (6-20)]
(5-2)

Dién trdg day quén

ing vdi dong dién

xoay chidu la dién trd

tdc dung. Dién trd do

bing:

r, = kr (5-3)

O day hé s6 k, lan

hon 1. Hé s6 nay xét  Hinh -1 Thanh dén Hinh 8.2, Thanh déin

déat trong ranh stato dat trong ranh rdto
may dién xoay chidu may dign mét chigu

dén tén hao tang lén
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do tu tan lam cho mat dé dong J1en phan bd khang déu J tiét
dién dav dan, do dong dién xoay sinh ra 8 day dan cd tiét dién
lon Dé gidm k. & day dan tiét dién 10n nguoi ta dang nhiéu day
co t1&€t dién nho ghép lai (ti€t dién cac day nay khong qua 51
mm©) va dat nAm ngang trong ranh thinh 3-1). D&i v4i may phat
tuabin hoi hay nude, cong suat lan. ngusi ta dung day quin kieun
thanh din gom nhiéu thanh nhd ghép lai hoan vi véi nhau dé cho
sdic dién dong tao ra boi tiy thang tin 1a déu nhau d6i val méi
thanh ddn nhd. D4&i véi may dién mat chiéu, day dan dat trang
ranh nhu 4 hinh 5-2. D& giam dién trd xoay chiéu ngusi ta chia
ti6t dién thanh din lam nhién doan theo chiéu cno va mai doan
khong nén 16n hon 7.8 mm.

5.1.1. V6i may dién mot chieu
Chiéu dai day quan phan dng:
L, = Nl:m (5-4)
6 day:
N - s6 thanh dan day quan;
I, - chigu dai trung binh caa 1/2 vong day, m.
bién trd day yuan phan dng duge xac dinh nhu sau:
L

=0 ——,;Q (5-5)
s(2a)”

6 day:

24 - s6 mach nhanh song song:

s - ti6t diédn tdic dung cta day dan

Phuong phap nay cing dugc ding d€ xac dinh dién tra day
quan kich thich cyc ti chinh. cuc tit phy va day quin bi.

5.1.2. Vi méay dién khéng dong béd

Dién trd cta méi pha day quan stato la:

L,

r, = k. p ; Q (5-6)
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trong du:

., - chiéu dai day quan cia mot pha ¢ moét nhianh song song:

L, = 2w |, : m (5-T

a day:

w, - 30 vong day no
tiép cua mat pha;

l,, - chidu dai trung
binh caa 1,2 vong day;

s - tiét dién tac dung
cua day dan;

a, - s6 mach nhanh
song song cua mot pha
day quan

a) b)

Hinh 5.3. Lbng soc va diy quén

Béi vdl ‘may dign déng tn cua né

khong dong bo. khi tinh
toan dién trd thudng lay k. = 1 Tén hao do dong dién xody tao
nén bai tit trugng tan sé duoe tinh dén khi xac dinh tén hao phu
lic may co tai. Dién trd cia méi pha day quan roto r, cia may
dién khong déng bo roto day quian duge xdc dinh tuong tu nhu
trong cong thie (5-6), nhung & day hé
s6 k_ldy bang 1 vi tAn s6 dong dién @
roto nho.
Dién trd roto quy doi vé stato:

m w k B
P o= opy e g 02 (5-8)

m, waky,

O day:

w. k; - s6 vong day cua mét pha va
hé s6 day quan;

Hinh 8.4 D& thj véctd

m - s6 pha. cua dong dign trong
Cac chi s6 "1", "2" danh cho stato va thanh ddn |, va d vanh
roto. ngé'n mach Iv
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Poi vai day quan ngan mach nhu réto lang sde, xac dinh dien
tro cda day quan nhu sau:

Long sdc ¢d thé xem nhu la day quan nhiéu pha ¢d sd pha
bang s6 ranh Z. ma mai pha chi ¢6 mot thanh dan. Hinh 5-3a
trinh bay su do cua day quin ki€u lang sdc.

Goi: I - dong dién & thanh dan: [ - dong dién ¢ vbng ngan
mach. Trén sg do ta bidu dién cac dang dién bang cic vécta @
hinh 5-4.

Gdc léch pha cua dong dién 8 cac thanh dan ké nhau va clia
cdc phan vong ngin mach bing:

2
a = P (5-9)
Z-
Tu d6 thi vécto ta tim duse quan hé gida I, va I, nhu sau:
Il
]\ = (5-10
Ip
2sin ——

Dé thuan tién chn viéc tinh toan ta thay thé& dién trd cdc phan
vong ngan mach néi hinh da gidc bidng nhing dién tré néi hinh
sao. So d6 mach dang tri nhu hinh 5-3b Ta cd:

Z:1°ry = Z,1 %r, + 22,1 %, (5-11)
0 day:

r, - dién trd pha mach dang tri hay dién tré pha cba lang sdc;

r - dién trd thanh dan long sdc;

r, - dién trd cda phan vong ngin mach giga hat thanh dan

Dién trd r, va r, duge tinh theo cong thiic sau (kich thuéc theo
hinh 5-5:

1,10 \
T, =p— ; Q (5-12)
5(
10,102
Y= p——— (5-13)
Zyah)



trong do:

p - dién trd sudt cia vat
lieu thanh dan va vanh
ngadn mach & nhiét dé lam
viée tinh todn;

s, - tiét dién thanh dAn  4ian 5.8 Kich thudc vanh ngdn mach
(mm*); cua Idng séc
Iy, D, - chiéu dai thanh

LY

dan va dutng kinh trung binh cua vanh ngén mach (em);

ab - tiét dién vong ngan mach (mm?).
Tit ecéng thic (5-10) va (5-11) rit ra:
2r,
=1 +— (5-14)
2 AL
g day:
ap
A = 2sin (5-13)

-
-

Hé 38 quy dfi cac tham s6 cia long soc vé day quén stato;

m, wk . 4miw k)’
o a2 1 Wiky, 5.18)
m,  wk Z,
¢ day:
) 1
m, = ZI; W, =—} kdz = I
= < 2
Vi vay dién trd quy déi cua day quan roto la:
4m[tw|k“)2
o S (5-17
2 b Z.

Né&u hé sd truot s ciia dong co dién khong dong bdé nho
(s < 0,08 + 0,1) cé thé 14y hé s6 tang dién trd cia thanh dén
long sdc k. = 1. N&éu hé sd truot lon, khi s tang lén dén 1 thi ldy
k., = 3 + 8,5 hoac cao hon nita. Ta sé tinh cu thé k ¢ phin sau.
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5.1.3. V@i may dién dong bo

Dién trd pha cua day quan phan ung (3tator duse tinh wuong
tu nhu tinh dién trd day quan state cua mayv dién khong dong bod
thco cong thic (5-6). Riéng dién trd cua cuon kach tu sé tinh cu
thé & chuong 11

5.2. XAC DINH DIEN KHANG CUA DAY QUAN

Trong ly thuyét may dién, chuing ta da biét tdng tir thang cua
day quan gdm co ti théng mdc vong chinh itu thong di qua khe
hé khéng khi va mde vdong vdi cad hai diay quan stato va réror va
tir thong moc vong tan tu thang chi mdc vong vdi chinh day
qudn sinh ra ndi. Tu khai ni¢m do. déi vai day quin stato may
dién khong déng bd. ta ca:

X|| = X +x]

J day:

Xy, va& x,. - dién khdng toan phan va dién khang chinh:

x, - dién khang tan

Cing tuong tu nhu vay cd thé rit ra dude quan hé nhu trén
déi vai day quan roto may dién khéong dong bo (thay chi 56 1
bang chi s6 21 vi day quan stato cia may dién ddong bo ithay x|
bang x;).

Néu ranh & stato va roto khong phai 1a ranh nghiéng thi dien
khang chinh cta diy qudn bang dién khang hé cam quy déi vé
day quin stato:

Xe = X2

Doi vai may dién dong bo, dién khang doc true va ngang truc
ky hiéu la x  va Xyy

Dién khang chinh cda day quan.state may dién khéhg dong bo
dude tinh nhu sau:
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trong dé E,. T

, - stte dicn dong va dong dien tu hoa da xac dinh
bang cac comyg thic (4-700 va (4-83) d phan trén. trong dd

d = a,n,B,

F = 164"B, 10

d day:

oM Yk ¢ ok, k
r = { —_— =
12 F 3

é
k, =— - hé sb bao hdéa toan mach.
. F,
Néu s6 pha m; = 3 thi sau khi bién d0i ta co:
{ w |
X = 0188 —— ( — " 23 15-18)
) 100 100 Pq,
trong do hé s6 tu dan cna tu thong chinh 4, bang:
i ke,
i, = 04279, k2, (5-19)

g day:

k, - hé s song.

X, Xdc dinh theo cong thic trén 6 thé coi mét cach gan dung
la dién khdng chinh do sdng bac mdt cua tU trydng d stato sinh
ra.

Xac dinh chinh xdc ti thong mdc vong cla tu tan va tit dd
tinh cac dién khing x|, x, va x, 124 mot vdn dé rat khd nén trong
tinh toan thuc t&€ ngusi ta diung phuang phap tinh gan ddng. Néu
can phaf tinh that chinh xdc thi ngudi ta dung phuong phap thuc
nghiém. Chung ta chia LU trudng tdn lam ba phan: tir tdn & ranh,
tu tdn d phan ddu néi diy qudn va ti tan tap. Tudng dng vdi cac
phan nay ta ky hiéu hé sd tu dan & ranh 4. & phan dau néi day
quén A4, va d phan tap 4, ung vdi don vi chiéu dai tinh tedn 1,
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cua stato. Tuong tu nhu da tinh & cong thue (5-18) ta xdc dinh
dién khAang tan tu nhu sau:

f woo, )
x = 0158 — ( — )" —Zi; Q (5-20
100 100 pq
d day:
ZA = A+ Ay, + A, (5-21)

Nhu vay dé tinh x thi trude tién phai xac dinh cac hé s6 tu

dan A,

5.2.1. DOi v&i may dién khéng dong bd

a. Hé s6 tirt din
tan

Hé s6 ti din tan
ranh 4 do6i voi day
qudn hai lép bude da
(khif = y/r = 1) va
d6i voi day quan mot
16p chi phu thudc vao
kich thude hinh hoc
ciaa ranh. Tri s6 4,
duge xdc dinh bang
tit thong moc vong di
ngang qua ranh c¢o

&+ p— by

f%

g3
1

A
0

5

4]
I

a) b) )

Hinh §-8. Ranh hinh chd nhét

diy qudn va chi tinh tit trd & trong ranh, nhu vay khi tinh toan
chi cAn tinh phan tit thong di trong ranh ma khong tinh phan &

ngoai ranh.

D6i vai day quédn hai 16p buée ngin, hé s6 A, con phy thudce
vao B va khi f # 1 thi trong mo6t s6 ranh cé chia canh cua cac
béi day khac pha nhau, nén téng tu thong mdc vong cia canh béi
day nam trong rdanh iy sé gidm, didn dén su giam tuong ung déi
voi 4. do d6 khi tinh todn nguoi ta dua vao cac hé s6 k|, k;, k.
Cac hé s6 nay phu thudc vao §.
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Co thé xac dinh A, ctia rdnh ¢ canh song song theo cdc cong
thiic sau:
Véi ranh hé thinh 5-6a):

r= —— Ky +—ky +— (5-22)
3b, ¢ b, ' 4b,
V&i ranh nita hd va nda kin (hinh 5-6b va cn;
h, - hs h, 3hy hy hs |
,1: = — kﬁ + | e — T —_ Ik:j F— {.0'23.}
3h, b, b, + 2Zb; b, ’ 4b,

Trong nhitng cong thife trén h, va h. duge xdc dinh theo kich
thude phan dong tran cta canh phan ti ky va ky duge tinh theo
cong thue:

k Py k 5-24
= 4+ k (0-24)
Iri .1 4 ﬂ
1 + 33 2
ky =—— (woi— <A< 1) (5-25)
4 3
6o - 1 1 2
:,; = {viil _Eﬁ =—) {0-26)
! k! 3 3

Néu | < § < 2, trong cong thic tinh kj thay § bang (2-£).

D6i vai ranh hinh thang hay hinh qua 1&, A_dugc tinh nhu
sdau:

Voi ranh nhu & hinh 5-7 a, b va e:

h, b, h, h, |
A, = — kp, + (0,785 - — +— +— lk;, (5-27)
3b % b b P
Véi ranh nhu & hinh 5-7 ¢, d va f:
h, h,  3h, h,
A= — kﬁ + (—=+—- + — Jkgg (H-28)
3b b b+ 2b, h

Nhing cong thifc trén duge ap dung cho ca day quan mdot lap
va hai ldp. Trong cac ranh ¢6 phan tron @ gan miéng ranh, néu
mat trén ctia phan day déng vuot qud tam cua vong tron thi tri
s6 cua h, phai lay la am. Véi ranh day tron, tri s6 cia h| dude
xac dinh theo chidu cao thuc cta phan day, dong thai trit di 1/10
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duong kinh day ranh
thinh 5-7 a.ce va

Doi vai day quén roto
long soc, A dude xac
dinh nhu sau:

Vai ranh tron (hinh

(5-29)
Vai ranh hinh qua le
hay hinh & van thinh 5-91;
1b~ b h;

h b
A= [—L 1 = — §° 4 0.66 » — ] 2 (5-30)
3b 8s, 2b b,

Hinh §-7 Ranh hinh thang va hinh qud |8

a day:
s, - tiét dién thanh dan (mm=;
b tinh theo mm~ (khi ranh 6 van b = b');
Vai ranh kin (b, = 0) trong cong thuc (5-29) va (5-30) thay
h,/b, bang:
h, 10
I-

iy= 03 + 1,12 (5-31)

& day:

I. - dong dién trong thanh din roto;

h, tinh thea mm Cong thie kinh nghiem (5-31) duge st dung
voi didu kién 1, 2 5b, & day b la chiéu rong thanh dan.

Khi ranh nhu & hinh 5-10 thi:

i, = Ly s L B (5-32)
3b b + 2b, b,
Khi ranh chit nhat nhu & hinh 5-11 thi:
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/ Y
"21
<
Hinh 5.9. Ranh hinh qua l& d
Hinh §-8. Ranh tron & rato 610
h, h,
A= — + — (5-33
3b  d,

h
Khi ranh kin (b, = 01 thi thay T‘ bang 1, :
2]

Hinh 5-10 Hinh 5-11 Hinh 5-12 Hinh 5-13



h, h, shy  hy
A, = (— ) +— +—— +— (5-35)
3 b b+ 2b, b,

Vai rdanh nhu hinh 5-13 va thanh dan bang déng thi:

. h] h‘ hl h,‘ .
A, =(—)+— + 0,785 - — + — {5-36)
3b b 2b b,

Cd thé dung hai cong thdc sau cung nay d& xac dinh A_ d6i voi
ranh sau eda roto.

Tri s6 4, xdc dinh theo cac cong thuc trén la chua xét dén
hién tugng hiéu Ung mat ngoai cua thanh dén & réto. Viéc xac
dinh A_ c6 tinh dén hién tugng hiéu 1ing mat ngoai sé duoc dé
cap dén & chuong 10.

b. Hé s6 tif d&n tan tap

Chiing ta da biét, dién khang chinh x| cia day quén stato la
do song bac nhat cha ti 5
truang stato sinh ra. Néu o0
rianh & stato va r6to khong
phai la ranh nghiéng thi x;_
bang dién khiang hé cam x,,.
C6 thé ndi rdng su truyén 002
tdi nang lugng tu stato tdi ' 1\
roto tién hanh duge la do \k&éyquéﬁ:pbay.—t
sdng bac nhdt cta tif trudng \X-0dy quin3pha y=2T
Song bAc cao cia tif trudng 5{9534‘”5‘;’,5&9 sdc
stato tao ra ¢ day qudn stato ggf N\
nhitng suc dién dong c6 tan W,
s6 bang tAn s6 sdng bac cao, \x\\\
dong thoi ching cing tao ra N
& day quin roto khi dang Nl |17
quay nhing suc dién dong co §:2/60
tin s6 cao, do dd trén thuc 0123454678 3mn
té nhiung sdng nay khong

Hinh 5-14. Quan hé gila o, voi g
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tham gia vao viéc truyén tai

nang lugng tir stato tdi réto. s & P
Vi vay tit thong mde vong "‘«.‘ Pad
cua chung vai day quin stato o N =3 _rd'

c¢6 thé coi nhy tdn hao ti 3 =

théong mde vong téng hay goi 08 | > < T B
la tit thong mdc vong tan cua i e

day quéin 4y. Nhitng suc dién = ~ 5 L s
dong song bac cao tao ra ="

duge goi la sde dién dong tan . ﬂ,%
hay sic dién dong tap. ] a9 08 a7

Ty s6 tdng cac suc dign Hinh 5-15, Quan hé gida 100 o,
dong clia séng bac cao vai véi budc diy qudn B = y/r
ste dién doéng clia séng bdc
nhdt cing d trong tif trudng &y lﬁ hé s6 dac trung cho tir tan tap
cua day quén stato:

)¢ (5-37

=
(e am? =-_.t_l. — z (

g day:
X, - dién khang tan tap cia day quin stato;
ky,, - hé s6 day quin sdng bac v clia ddy quin stato;
ky,, - hé s6 day qudn sdng bac nhit cia diy quén stato.

Cing tudng tu nhu vﬁy ta cé thé tim duge hé s6 dac trung
cho tif tan tap & day quén réto o, Tim dugc cac hé s6 nay c6
thé xac dinh duge dién khdang tan ¢ day quéin stato va rdto nhu
sau:

X = 0¥ X2 = 91X (5-38)

Theo cong thic (5-37) tinh duge 0. Véi nhing tri s6 khdc
nhau cta q = Z2mp va g = % tuong \ing véi nhitng hé s6 day
quén ta sé dung duge nhirng dudng cong bi€u thi quan hé gita o
va q voi nhing tri s6 8 khac nhau. Hinh 5- 14 bi€u thi quan hé
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gilta o, véi q cua dAy quan ba pha vaiy = 1 vay = §6 1 va cua
day quan ki¢u long soc. Hinh 5-15 biéuv thi quan hé gitta 1000,
vai q va fi

Bang 5.2a ghi tri s6 cua 1000, cia day quan ba pha theo buée
day voi q 1a s6 nguyén. Khi q 1&4 phan s6 thi tri 56 1000, duge tra
trong bang 52b hay hinh 5-15 khi q > 32

Hé 56 o,- cia réto khi day quan la ba pha hay ki€u léng sdc
dudge xac dinh theo cac bang 5.2a, b va ¢

Hé s tir dan tan tap 4, dude xac dinh tu cdc cong thic (5-37) va
(5-181. (5-19). Néu lay kg = 1vZ ;7 = 3qt; 8”7 = 8k, ihi duoe:

Vai day quin stato:
tyta kg oy Ky

Aq =09 g, (5-39)
()ké
Vai day qudn réto:
t2iq,K 50 00k,
3= 09 e Pefe (5-40)
R ok, 2
3 day khi day quan roto kidu léng sée thi q, = : ky =1
B 3x2p

Tri s6 caa o, dudc xac dinh theo bang 5 2a. 5.2b va 5.2¢. Vai
may di¢n khong ddong bo roto dav quin p, = L. v4i may cd réto
long soc p, tra trong badng 53 V4i day quén cia réto: p . = 1.

Hé s6 k cua day quan stato va réto phu thude vao quan hé
gita chidu rong miéng rinh vai khe hd khong khi va budc rdnh,

b Al b 2 b b
nghia 1a 2L va 2M8 Ty 55 gan dung cla k, khi 2X2< 20
ty - o
1(2)
b-il(‘) ;
va ——— < 0.6 dugc tinh theo cong thdc sau:
By .
b--‘lL’J
Ky = 1 - 0,033 —21C 15-41)
ty2)0
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Vdi rato long sdc ranh nua kin hay ki thi k,, = 1.
Co thé xdc dinh gan duing A, cia may dién déng bo theo cong

thie sau:

(5-42»

c. Hé s6 tir dan tan & phan dau ndi cua day quén

Hé s6 tu dan tan tap d phin dau noi day quidn stato duge tinh
theo cac cong thuc sau:

Véi day quan mot 1dp hai mat phang va day quan dang khuén:

q
1, = 067 — 1y, - 0640 (5-43)
s
Véi day qudn mét 16p ba mat phang:
q \
J, = 047 l_' dy, - 0,641 (5-44)
)
Vai day quan hai ldp (xép hay song):
\ q .
iy = 0.34 T' Ay, - 0.648,1) (5-45)
B}
& day ly =1, - 05nb,

Xac dinh A, ctha day quin roto ba pha cing giéng nhu déi véi
dAy quan stato, chi viéc thay q,, l;,. Bl bang q., L;5, 8.. Iy trong

cae cong thue trén. O day Iy = 1, - 0,5n,b,. D&i voi rota long sde.

néu vdng ngin mach § lién sat vai diu 16i sat roto (nhu lang sdc
duc nhém thy 4, duge tinh nhu sau:
2.3D, 4.7D,. /
Agr = - lg (5-46a)
- Z,1,A" a+ 2b

Néu léng sdc co vanh ngan mach 8 xa dau léi sit réto (nhu
roto long sdc kép) thi 1,, duge tinh nhu sau-
2.3D,  4,7D,

= — lg (5-46b)
Z.l3A- a+b
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trong dg:
T

P
A = 2sin . D

.» @, b la cac kich thudc trinh bayv &

hinh 5-5
d. Dién khang tan
Tuong dng vadi cac cong thice (5-20) va (5-21) ta ¢ dién
khdng tdn cua stato (trong cac cdng thdc sau chiéu dail tinh
theo em).
£, w,
x, = 0,158 ( )" (A
100 100 Pq,
Dién khang tan cua rdto day quin:
f W, , i

Ky = 0,1B8—L (—=37 = UL+ Ay F Agi 2 (542
- 160 100  py, °° )

Dol vadi roto 1ong sde:
x, = TOMNGA 5 + A, + Agat. 107 Q (5-49)

T A ¥ Ay Q@ (5-47)

Dién khing clia rb6to quy déi ve stato:
Va&i roto day gudn:

m w k
x, =— ' — 412 o (3-50)
my Wk,
Véi réte long soc:
4m, (w, k )2
x, = x, — 4 . o 15-51
- : ‘ Z'\

P

Khi tinh tryc ti€p x, d8i voi roto long soc cd thé st dung cong

Y

thdc sau (Ung véi m; = 3

Xy = AU, + A. + A4y ; Q (5-52)
f w. k N
& day A = 0948t (142 2 o (5-58
: z, 100 100

5.2.2. DGi vOi may dién dong bod

Dién khdng tan x, cia diy quédn stato duge tinh nhu siu:
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= 1), 158——- c_ )'i A+ A+ 4y + 4,0, Q@ (5-54)
100 100 pq
Hé sé tu tan A, duge xdc dinh bidng mét trong cdc cong thuc
da néu & phan trén (muc
5.2.1) tuong ding véi kich \
thudc va dang ranh cd “@
tinh d&n budc ngan. 08

0 —IN

N

Hé s6 A, d6i vdi may
dién dong bo cyc 101 co g2
thé tinh theo cong thic
(5-39) hay (5-42), o day
trong phép tinh gin Hinh 5-18. Duong cong d& xac dinh /
dung, kich thudc ctia khe cuia may dién dbng bd
hé khéng khl phai nhan
thém moét hé s6 bang 0,85 — 0,95 (khia <0,7 vad_ /o = 1,5).
Trong may dién ddng bo cuc &n thudng lay 4, = 0.

Hé s6 tan tir dau ndi A, cd thé dude xac dinh theo cdc cong
thitc (5-43), (5-44) hoac (5-44) tuy theu ki€u day quan.

Trong céng thitc (5-54) ¢ dua vao hé s6 tit din gita céc dinh
rang A, Trong may dién khong dong bd hé s6 nay bang khong.
Trong may dién déng bd cuc 16i, 1, dudc xdc dinh theo cong thic
sau:

| [T, - b
Agy = lagdy, + (1 - @,)i022 +0,32 v : Yy (5-55)

4

— é/a

‘\\-‘-‘-—‘-—
0 02 04 06 08 10 12 14 —yg—1g—

g day:
b

m
a, =—
T
b, - chidu réng miéng ranh (bang chi2u réng ranh khi ranh
ha);
ky - hé sé tinh theo (5-25) hay (5-26);
Aqr - tra theo dudng cong & hinh 5-16 véi &' = kyd.
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5.3. XAC DINH DIEN KHANG DOI vOI RANH NGHIENG

bé gidm tiéng kéu va nitng mamen kY sinh. 4 nhirng dong co
dién khdng dong bo roto léng sde thuang ngudai ta lam ranh
nghiéng. nhung da Anh hudng cua ranh nghiéng ma dién khang
tan ¢ stato hay réoto tang lén. dan dén viéc lam giam mémen khai
dong va momen cyc dai cia may DéE thuin tién cho tinh toan ta
coi nhu toan bo tU thong tan rang thém do rinh nghiéng déu quy
cho sy tang thém dién khang tan cda réto va goi la dién khang
tan do vdanh nghiéng x  Dién khang tdn nay duac tinh theo coéng
thuc sau:

ra :

= 0|5x12 (— 17 15-56I
t\

x(ﬂ

Bdng 5.2a. Tri «i 1008, véi g ld s6 nguyén

Budc ngin Q = 2/[3 x 2p)

theo budc | 1 2 3 4 ) 6 ? 8 5 1D n -13
ranh
0 97| 285|141 | 085 | 065 |052 [044 (039 |035 |031 (030 - D29
1 97| 235|115 | 074|053 | 045 |037 (033 |032 026 [028 - D28
2 285 |11 062 (044 |036 |D32 |D26 D24 [023 |0.22 - D21
3 270|141 | OA3 | 043 |D3D {025 (023 (022 (D20 |01 - 020
q 138 | 089 055|031 |025 (D19 |08 |04 |04 - 013
5 OB&| 065|042 (031|021 (D (012 |01 - 030
[ 063|052|032/026]017 |013 |013 - 013
7 0.60| 052 | 040 | 0.32 | 0.22 .0'16 0B - 015
8 055] 042|039 |030| 022|022 - 0.21
] 044) 044 | 037 028 025 - 024
10 045 | 039| 035 032 - 031
n 036 033 - 032




trong da
» - dién khang tan tap réto:

X
b, . - khodng nghiéng cua ranh roto;

t. - budc rang réto.

Bdng 5.2b. Tri s6" 1003, voi 4 la phin 56

1006 ¢ 1004, 1004 10044
y | khdng co|cd sdng y khéng co cbd s6ng
g 8 =— | song didu hod g A =— | song dibu hda
4 diéu hda | bae 4 digu hoa bac
bac thap | thap bac thap thap
1 2 3 4 5 6 7 8
1 0.9098 9.4 - 1 0.890 20 32
Yo ] 2
0609 10.6 0.740 21 a1
1 0.887 88 2 0874 20 aa
= - 25
5 7
0.592 104 0730 2.1 30
> 0.852 63 75 a aB67 20 30
5 3
0714 6.9 7.3 0.723 21 30
1 0.890 4.5 - 47 3 0983 23 28
}— -
2 28
0667 59 6.0 0842 22 26
7 0,815 36 45 1 0933 \7 1.8
kT %
0612 4.1 48 0.800 17 18
5 0872 39 57 7 0885 \? 20
ki e
0778 35 50 0760 18 2,0
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Tiép bang 5-2b
10 2 3 4 5 6 7 8
0853 35 54 3 0,969 15 23
1; 22
0760 34 4.9 0.850 13 20
926 33 52 6 0.933 14 23
‘s %
0742 34 49 0.817 13 21
7 0.890 30 52 7 0928 14 23
1= ZE
0712 34 51 0.812 15 23
1 0,903 30 50 o 0964 15 24
1—— -
13 213
0723 33 50 0,842 14 22
1 0.958 28 44 1 0,950 11
g %2
0.798 27 30 D.8S7 083
1 0,31 2.1 34 - -
2_
5
0.758 22 34
Bdng 5.2¢. Tri s¢° 1000, ciia day quén lbng soc
Z, 1 2 1 2
q, = 1 2 o— | 2— | 3 - |3— | o >4
3x2p 3 3 3 3
915
‘|00¢5l 97 2.29 168 128 102 082 068 057 —
Q2
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Bing 5.3, Tri s6' cua hé 5’ p,

Z,/p
qa 10 15 20 25 31 as 40 45 50 80
059 094 087
2 be1| 087 | a7
0,98 083 0.88 0.85 0.81
3 osz| osr | ose | ova| aee |
0.97 0,90 0.84 0,80 077 ;| 074 |
! 00| o081 | o7 | o7s| 072 | ver
086 0.81 075 Q72 070 067 0,65
i o7s | o7 | oes | oe7 | oes | oee | 038
082 0,74 0.70 0686 062 0.61 0.60 059
8 073 | 067 | 082 | 060 | 0% | 057 | 088 | 0s3
0.78 067 0.60 056 053 051 049 0.48 047
8 066 | 058 | 052 | 0as | 047 | 046 | v4s | 044 | 043

Cha thieh: Tr| s& 8 dud gach ngang dudc dung cho nhdng may khéng rénh

nghiéng. tri 88 & trén dung cho nhdng maiy c6é ranh nghiéng vii b, = 1,

5.4. TRI SO TUONG DOI CUA CAC THAM SO MAY DIEN

Khi may cd cong sudt, dién 4p va t8c dé6 quay khac nhau thi
céac tri s6 tuyét ddi-cua cdc tham s6 cing khac nhau rdt nhisu,
nhung tri s6 tuong déi cua cdc tham s6 46 nam trong mot pham
vi tuang d6i hep, bdi vay cd thé dung tri s6 tuong déi dé ki€m
tra dé chinh xac khi tinh todn va cd thé 8 mot ching muc nhét
dinh ki€ém nghiém lai su chinh xdc cva viée chon tai dién tir va

cac kich thuée khac,
Chudn d€ tinh tri s§ tuong d&i cva trd khang 1a U, /1 do

dd tri sd tuong d6i cia chung la:

dm®

= T

r' =rl, U
[]

x = xI U4
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Chuong 6
Ton hao va hiéu suat

6.1. DAl CUONG

Tén hao sinh ra trong qua trinh lAm viée cia may dién v& ban
chat gan lién vdi qua trinb dién tu trong may va chuyén déng co
cia roto. T6n hao trong may cang nhiéu thi hiéu sudt cia may
cang thdp. Mat khdc tdn hao thodt ra dudi dang nhiét lam nong
may, trong mot chitng muce nhat dinh lam giam tu6i tho va do
tin cAy cua cach dién trong may

T6én hao nang lugng trong qua trinh lam viée cia may dién
duge xdc dinh d ch& dé xac lap, do dd trong thyc t& chi cin xét
dén tén hao nang Ivong trong moét don vi thai gian tde 1a tén
hao cdng suat. Trong tinh todn may dién, t6n hao cong sudt
khong nhing dung d€ xac dinh hiéu sudt ma con dé xac dinh d6
chénh nhiét & cac bd phan may.

T8n hao trong may dién c6 thé phan lam nhiing loai sau:

1. T8n hao trong thép 3 stato va rodto do tu tré va dong dién
xody khi tif théng chinh bién thién. Ngoai ra trong tdn hao sat
cdon tinh d&n cd cac t8n hao phu goi la tén hao b2 mat va tén
hao dap mach do sy thay d8i tit trd va su thay déi 1an lugt vi tri
tuong déi caa rang tanh stato va roto.

2. Ton hao trong dong do hiéu dng Jun gy nén trong day
quin va 38 noi tié€p xuc gi¥a chdi than vai vanh gdp hoac vanh
trugt.

3. Tén hao phu khi cd tai da sy dap mach cda ti théng tan &
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may dién xoay chiéu hoac do su bién dang cda tu truong. phan
{ing phan ung va tu trugng clia phan td d6i chidu § may dién
mobt chiéu

4. Ton hao co do ma sat 3 vong bi, ma sat gitta ch6i than véi
vanh gdp hay vanh trugt va ma sat giwa khong khi véi cac bo
phan quay. Tén hao trén quat gid cing k& vao ton hao ca.

o) nhing may dién lam viéc vdi dién ap va téc do quay khong
d6i, khi chuyén tu ché d6 lam viéc khong tai dén ché do tAi dinh
muc, t6n hao thép va co thay déi rat it, vi vay cac t8n hao nay
duge goi la tén hao khéng tdi va duge xac dinh bang thi nghiém
khéng tai.

Cac tén hao trong déng va tén hao phu khi ¢d tai goi la tn
hao khi co ld vi ching bién d8i theo tai va cing dude xac dinh
bang thi nghiém ngan mach.

6.2. TON HAO TRONG THEP

6.2.1. Tén hao chinh trong thép

Tén hao chinh trong thép vi tir tré va dong dién xoay xuit
hién dong thoi. Nguyén nbhan la do hién tuong tit hda xoay chigu
x8y ra trong thép khi ti trudng bién dai

Tan hao chinh trong thép phu thuéc viao loai thép va duge dac
trung bdi sudt tén hao thép pp, (Wikg). Suit t8n hao nay duge

tinh theo suat tdn hao tiéu chuan p, s, theo cong thic gan ding
sau: ’

S f 4
Pre = P],S(_IB-'g(‘)')' (6-1)

trong da:

Py/sp - SUdt tdn hao thép & tAn s6 tit hda f = 50 Hz va mat d6
tt théng B = | Tesla:

B - hé si phu thude vao loai thép.
Cd thé tra p;, va B cia mot s§ loai thép Nga trong phuy lur
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V, bang V-13.

Tén hac thép trong mdy dién trén thuc t&€ con phu thuasc
nhiéu vau nhing thi€u sdt trong qua trinh gia cdng 16i thép nhu
bavia . dia thanh ranh khi da ghép 16i sat, mai be mat stato va
réto. dong gong sat... Do dd khi tinh todan t6n hao trén cdc phin
cha 16t sat phai thém cdc hé sd xét dé€n anh hudng cua gia cong.

To6n hao thép trong rang va géong phan dng duge tinh theo
cong thic sau:

o
- trong rang: p,,, = kgu;p“50 B;IR % G,.lO'3 (6-2)
L f
- trong géng: pp,, = kzcgpl__.SﬂB;(]_—O-)pGp.IO" (6-3)
- - [}
trong do:

G, Gg - trong luang rang va gébng phan dng;

k,. - hé s6 gia cong.

B

Dé&i voi may dién mot chiéu kgcZ = kgcg = 2,3; v6l may dién
khéong dong bo ko, = 1,8, Kpep = 1.6, con vidi may dién ddong bod
ke, = 1,7, kgcg =13

6.2.2. T6n hao phu trong thép khi khong tai

Tén hao phu trong thép sinh ra bai cac dong dién xo4dy va
hién tugng tu tré trong thép § phian rang va trén b® mat stato va
roto tao nén boi cdc sing diéu hda bac cao va song diéu hoa rang
cua ti trudng stato va réto.

a. Tén han bé miit

Khi may dién quay, déi dién v@i cuc tit cia may dién mét
chigdu, may déng bd hay riang roto cua may khong dong bd lan
luot xudt hién khi thi rang khi thi miéng ranh ctia phan dng, do
do giy ra d ldp trén mat cda cuc tu hoac trén mat cla rang roto
mot sy daa ddng clla mat dé tir thong B. Bién do dao déong cua B
cang 1dn khi khe hd khong khi cang nhdo va miéng ranh cang to.
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Tan s6 cua dao dong phu thude vao s6 rang Z va t6e do quay n.
Z.n
f, = — (6-4)
60
Vi tin s6 dao dong cao nén cac dong dién xody cam ing trong
thép déu tap trung lén ldp moéng trén bé mat 16i thép, vi vay tén
hao gay nén bdi cac dong dién xody nay duge goi 1a t8n hao bé
mat.
O may dién khong ddong bo, t6n hao be mat 16n vi khe hé
khong khi & nho. Tén hao chu yéu tap trung trén bé mat réto
con trén bé mat stato it hon do miéng ranh roto bé.

Sudt tén hao bé mat trung binh trén moét don vi bé mat stato
hay roto (1m?%) duge xdc dinh theo cbng thuc:

Zyy™ 15 B o
Phmi(2y = 0,5kﬂlmi (10Bt, ) (6-5)
g 0.5
Z,, - s0 rang roto (stato); g //’
n - toc do quay cda roto g

‘vongiph;. Co thé ldy n = n; 03
k., - hé s6 kinh nghiém. Déi /

vgi stato lay k, = 1,4 + 1.8; 02 /
vol roto ldy k, = 1,7 + 2, }/

ty, - budc rang roto (stato); ot

B, - bién d¢ dao dong cia B/s
mat do tir thong tai khe ho 0 2 4 6 8 101216 %

khong khi: ; P‘ﬁ&
B, = kB (6-6) A "

© ndMd L ————
Ak, 1

O day f§, tra theo dudng
Hinh 6-1. D& xac dinh bién db dao

cong d hinh 6-1,
ky - he s6 khe hd khong khi. dbéng méat db tI théng trén bé@ mat
Toan bd t&n hao bé mat stato va réto
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stato hay réto duge tinh theo cong thuc
— ry LT v ~
Pty = Pomn 2y - by h0, 10 ‘G- T
(O day caec don vi chiu dai tinh theo centimet
bai vai may dién mot chidu va dong ba. t6n hao bé mat xdv ra
trén hé mat cuc tu lén dén muc can lvu ¥ khi ranh ho Tuy
nhién. khe hd khong khi ¢ cac mdy nay cing 1on hon so voi may
khang déng bé. do do gdp phan lam gidm bot tén hao bé mat.
Suat t8n hao bé mat trung binh cda cdc loai may nay dudc tinh
theo cong thuc:

: < 2 o
Phn = kot 15,000 ' t10B b (G- 8
vA todn bo ton hao bé mar tai tat ca ciac mat cye tt bang.
Pam = 207030 Pryg, 107 6-9
a day:
‘¢, - hé s6 cung cuc tu;
l, - chiéu dai mat cuc (cd thé ldy 1 = i

| - chiéu dai phan dng.
1 - budce cuc.
b. To'n hao dap mach trén riing
Trong cdaec may dién cd rang ranh ca trén stato va réto nhu
may dién khong dong bd va may dién déng bo cd ruan can. ngoai
tén hao bé mat cbn ¢6 tén hao dap mach do hién tuang dap
mach dang k& cva mat d9 t thong B trong cdc rang. Nguyén
nhan caa su dap mach nay 14 do dao dong cha tit trudng trong
vung lién thong rang (ranh) stato va réto theo vi tri tuong déi
rba ranh stato va r6to Tan s6 dao déng trong rang stato bang
Z.n‘60 va trong rang roto la Z ni60
Bién do dao dong ctia mat d6 tu thémg trong rang bang:
710
Bdml(l) = 'T B/(hltl) t6-10)
=Ly
Hé 56 ;- % duge tinh nhu suu:
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g S————— (6-11
) b-l'illl
9 Fi——1
d
Vdi ranh 'hé, mudn xac dinh 7, cén phai tinh chi¢u rong
miéng ranh:
b,, 0,51,
by = 20+ =) ) 16-12)
3 tay - bazgy + ke

Hé s6 k, phu thubde vao b, 4 = b,y va cd thé tra hinh 6-2.
Téng tén hao dap mach trong rang béng:

o Z_.[ |

= 0.11 ¢ Biniiai G 1107 (6-13)

dmiy 2y

P4

Tén hao dap mach ty lé

vai chigdu rong miéng ranh
b, va ty |& vdi bude rang
Cac cong thic (6-10) va
(6-11) cho thdy rang tén
hao dap mach trong rang

roto cua may dién khong
dong bd co thé rat lon khi a8

3 stato ¢6 ranh hd va buoe 04 | ] | ‘I
rang roto t, bé Do dé & 4 B _J Ib@
4 6 8 19 1

déng co dién khéng dong 2
b6 chon t; < t,\Z, > Z,
cling o tac dung giam ton
hao dap mach nay.

Hinh 8-2. D& xac dinh chidu rdng “inh toan
cua ranh hd

6.2.3. Téng tdn hao trong thép luc khdng tai
Trong may dién mét chiéu va dong bé:
Plc = Pl'w k= Plcg * th (6-14)
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Trong may dién khong dang ba:

P..= P, +P + P + P + P

bm | hmz dm

lies Iegl | + Py, (6-15)

6.3. TON HAO DONG

6.3.1. Tén hao dang trong day qudn

Theo dinh luat Jun-Lenxd, tén hao dong trong day quan bang

2 -3
P, = 2L r 107 kW
trong dg:
I, - dong dién trong day quan x;
r, - dién tro cia day quén quy vé nhiét do lam viéc tinh todn.

6.3.2. Tdn hao trén chd tiép xuc cua chdi than

Tén hao nay do dién ap roi trén ché tiép xuc giGa chai than
va vanh gop hay vanh trugt. Tdn hao ché tip xue cia chdi than
3 may dién mdt chidu duge tinh theo cing thde:

Peax = 280U, T, 107 | kW (6-18)
g day:

[, - dong dién phan ng;

AU, - dién 4p roi trén chd tiép xdc cia moét doi cue

AU, phu thudce vao loai chdi than. Theo tiéu chuin Nga, ldy
AU, = 2 V voi chéi than graphit va AU, = 0,6 V vai chéi than
dong hay graphit- doag. .

Doi vai may dién khong déng bd roto day quidn thi tén hao 0
chd tiép xudc vdi vanh trunt t(khi khong nang chéi than lén) bang:

Peyw = MAUT, 107 | kW (6-17)

ch~2(v)

8 day:
m, - =6 pha & réto,

Iz(v) - dong dién qua vanb trugt.

6.4. TON HAO CO
Tén hao cd hay tén hao ma sit phu thuéc vao dp suat trén be

144



mat ma sat, hé s6 ma sat va toc do chuyén dong tuong doi cua
b mat ma sat. Viéc tinh todn cdc tdn hao nay gap kho khan &
padn xac dinh hé s6 ma sdt vi hé s6 nay phu thudc vao chat
luong bé mat ma sat, loai dau bdi tron va nhiét do. &) noi ché tao
thuong dung cac s6 liéu thue nghiém trén cdc may da ché tao va
cac cong thic dua trén co sd thuc nghiém d& xac dinh tdn hao
cd. Tén hao co trén hé théng quat ¢ may dién cang kho xdc dinh
hon nén trong thuc t& t6n hao nay hoan toan xic dinh theo thuc
nghiém. Vi nhitng ly do trén, sau day chi dua vén tdt nhitng cong
thic tinh toan thuc nghiém thuong dung.
Tén hao co d6i vdi may dién khong ddong bd ki€u bao ve IP23
thong gio hudng kinh duge tinh nhu sau:
- khi co ranh thong gio hudng kinh:
P, = fn, + 11)(n/1000(D/100)°.107 kW  (6-18)
- khi khong cé ranh thong gid huéong kinh -
P, = k., (n/1000)*(D/100)*.10°, kW

trong do:

k., xdc dinh theo duong kinh ngoai phAn dng D nhu sau:

D (mm) 2p k.,
< 250 2 5
< 250 = 4 6
= 250 2 6
> 250 = 7

D6i vai dong co dién khong dong bo ki€u kin IP44:
P, = k,(n/1000)* (D /100)*10", kw (6-19)
d day:
k., = 1.3(1 - D/1000) khi 2p = 2 va k_, = 1 khi 2p = 4.
D, D, tinh theo mm.

D6i véi may dién dong bd, téng t6n hao co do 6 bi va quat co
thé tinh theo cong thue:
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VR I
P, = 3,68p (ﬁ}—‘ \, Too ' MW (6-20)

vg — téc do bé mat cua roto, m/s ;
I, = chiéu dai 16i sat stato, em.

trong dd :

T6n hao co trong may dién mét chiéu gbm t6n hao ma sat
6 bi, quat gid va t6n hao do tifp xic ma sit ctia chdi than.

T6n hao ma sat chéi than khi luc ép bang 0,3 »'agfcum2 bing :

Ppe = 8 2Sqv 107 (6-21) **TZT /

1

g day : 20

\\\

\""--

Soh - dién tich tiép xuc cua 10
chéi, em” .

. as

v, — téc dd bé mat cua gj
vanh gop, m/s. a2
Tén hao quat gid va & bi &

cua may mét chiéu duge xac
dinh theo hinh 6— 3, trong do 0,05
nhom dudng cong A la cla S;g}
nhitfng may c¢d quat nam trén 002

truc mdy, con nhém dudng cong

1
B la cia nhitng may cd quat af
khOngdném trén tmcl may. a,msa e
Tén hao ma sat trén vanh Ml a8 TV 6 T B AL et
truot duge tinh theo cong thic ong may dibn mét chibu
sau
Pos = 9,81 k. A8 2. 107 kW (6-21)

trong d6 : k;, — hé s6 ma sat, k= 0,15 ~ 0,17
P, - ap sudt chéi than, p, = 0,15 - 0,25 kglem®
S, - tong dién tich tiép xuc cia chéi than, em”
d, — toc do bé mat vanh, m/sec.
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6.5. TON HAO PHU LUC CO TAI

Ton hao phu do dong dién iai sinh ra xudt hién trong cdc
day quan phan dng va trong lai sat duge xdc dinh bang thuc
nghiem hoac bang phuong phap gin dung vi, rdt khs tinh chinh
xac.

Theo tiéu chudn Nga. tdn hao phu cba cde mdy dién duac
tinh gdn ding theo phin tram cong suat dinh muc cla may terl
may dién ddng bd cdng sudt lon hon 100 kW), Ty Ié phian tram
thco tung loal may nhu sau:

Mdiy dién mét chiéu khéng cd cudén bu 1
May dién mot chidu co cudn bu 0.5
May dien khong dong ba 0.5
Mday dién dong bo dén 00 AVA 0,5
May dién xoay chiéu c¢o vanh gdp L

Péi vai nhitng mday déng bd cuc 16i cong suiat dén 1000 kVA
¢d th€ lay tén hao phu bang 0,4 dén 0,5% cong suit dinh muc.

6.6. HIEU SUAT

Céang thuic tinh toan higu suit cua mady dién & tri s6 dinh
nic nhu sau:

- d6i voi may phat dién:

ZP
= (1 — ———<= ) 1004
i ' Pom + 2P

P
- d&i véi dong cg dién:

P

Idm
a day:
Py, - céng suit tdc dung dinh mdc cua mdy phat dién, AW,

Piym — cOng sudt dién tdc dung dua vao dong co dién Khi
tai dinh muc, £W;

2P - tdng tén hao cia may khi tai dinh mde, £W.
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Chuong 7

Tinh toan thong gid
va lam ngudi

Dén nay. trit mét s6 it truang hop dac biér. hau hét cac may
dién hién dai dév 6 hé 36 = dung vat liéu cao. nghia la tan
dung triét d€ vé phugng dién tai dién tit A va B,. do d6 nhiét
lugng do t8n hao téa ra trén don vi dién tich bé mat ¢da may rat
16n Nhu vay cung vdi viéc nang cao tai dién tir can phai tang
cudng lam nguéi may moét ciach hien qua

Phuong phdap lam nguo¢i trong may dién chu yéu la tao nén su
dsi luu cua méi truong lam ngudi. Moi trudgng lam nguoi cd the
la méi truong khi: khang khi. khy hydré: ¢ thé 1a mot trudng
long: dau bién 4p, nude. Trong chudng nay chié yéu nghién cdu
van dé thong gic bang khong khi.

Lam ngudi bang khong khi duge phan lam bén loal sau:

1. Lam ngudi tu nhién tmay cd cong sudt nho hon 1 2W)

2 Thoéng gié trén Hé mat vat liéu tac dung bang quat dat teén
true mdy.

3 Thong gid trén mat ngoai vo mdy bang quat dat trén truc
may.

4. Thong gic bang phudng tién bén ngoai (quat. bom khi hay
chat 1ong) Phuong phap nay con goi la thong gid cudng bic, co
vu di€m gitt duge nguyén cudng d6 lam ngudi & 'moi tée d6 cua
roto k& cd khi roto ding yén.
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7.1. HE THONG THONG GIO

Hé thong thong gio c¢d thé la mot két cau tao nén chu trinh
hé hoae kin. O truong hop thit nhét, khéng khi nguoi dude thdi
vao mdy. qua bé mat bd phin ndng va mang nhiét ra moi truong
xung quanh 0 trudng hop thid hai, chi cin mot Jugng khi lam
ngudi chuyén dong theo mot chu ky kin Sau khi di qua may, khi
bi dét néng duge dua ra ndi lam nguéi roi lai quay trd vao may.

(__zl J
I 4
. [ ——
e LIS
i |
RS il
a) b)

Hinh 7-1. Quat trén may dién
a. quat nén; b. quat hut

Tuy theo tac dung, quat dat trén truc duge chia lam hai loai:
quat nén va quat hiat (hinh 7-1).

Uu di€m clia quat hat so vdi quat nén la ludng khong khi di
qua may khong bi dét nong trude do co sat vai canh quat. Can
chu y rang khi qua canh quat khong khi cd thé nong lén khodng
3 + 7°C, diéu do bat budc phai tang luong khong khi khoang 15
+ 20% mot cach vo [ch din dén tang tén hao vl thong gio.

D& tang cuong hidu qua lam ngudi cia ludng khong khi,
thuong su dung cac kifu hé théng théng gid sau:

- Hé théng thong gid hudng kinh;
- Heé thong thong gid hudng truc;
- Hé théng thong gid hén hgp (vita hudng kinh vita hudng truc).
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Méi he thong déu ¢d vu nhuge di€m riéng cia ng.

Hé thong thong gic hudng kinh ¢ vu di€m Jam tang dién tich
tda nhiet, lam nguéi déu theo chidu dai may. Nhuoc di€m cia hé
théng nay la lam tang chigu dai cia may va giam do chdc chan
cua 161 thép vi sy bién dang clia cac thép la thép. Néu xay ra xeé
dich trong cdc thép la thép thi cd nguy co cdc canh cda thép la
thép s& cat ddt cach dién ranh gay nén cham vo day quin. Ve
mit khi déng luc, phai t6n thém 4p suidt cho luéong khi d6i
phudng dét ngot (90°) khi vao ranh thong gic huong kinh, téon
hao quat gié va tdn hao phu tang lén v.v.. Ngoai ra, viée lap rap
16i sat cing phdc tap hon vi phai dAm bao ranh thong gid 3 lai
sat stato va roto hoan toan d6i nhau.

He thong thong gio hudng tryc c¢d vu di€m la it tén hao ap
suit khi, toa nhiét déu theo chieu dai qua bé mat cac 6ng thong
gic hudng truc xuyén qua 16i thép, dic biét [a tac dung chuyén
dong xoay doc truc cia ludng khong khi. Nhuge di€m cua hé
théng nay la kho ung dung d may dai. dac biét § nhitng may co
kich thudc gong 1n, co da chénh nhiét d6 16n theo chigu cao
gong, bdi vi kho lam nguoi déu theo chidu dai cia may.

Hé thong thong gid trén mat ngoai vo may duge dung & loai
may ki€u kin JP44 trd l1én, ki€u chdng nd, dung trong ham mo,
nhing noi bui bam, ¢6 khi nd hoac hoa chdt pha hoai cach dién,
vv. O loai may nay bé mat ngoai cia v6 mady la bé mat tAn nhiét
chinh cho nén can c¢d ké&t cdu thich hgp dé tang dién tich tan
nhiét nhu canh tan nhiét, 6ng hudng truc dan khéng khi xuyén
qua than may...

Tinh todan théng gid cudi cing quy vé viégc chon két cdu mdy
(ki€u bao vé) va hé théng théng gid, chon chat lam ngudi. sau dd
gidi cac bai todn cg ban sau:

I Kiém tra lai hé thdng théng gig.

2. Chon két cdu quat gid thich hgp véi lugng khéong khi da cho
ung vdi do tdng nhiét quy dinh.

150



3 Xadc dinh su phan bs hién qua nhat cia chdt lam nguéi trén
hé théng lam ngudi sao cho thoat nhiét duoe tét nhit vdi tén hao
trén quat 1t nhit.

4. Xac dinh t8n hao ap suat it nh4t trén dudng di bang cach
lam cho hé théng thong gic ¢d dang tot nhdt vé mat khi dong
hoc. '

5. Thiét k& quat c¢d hiéu suat va do tin cAy cao vé mat ca khi.
7.2. TINH TOAN THONG GIO

Bai toan vé thong gid phai gidi quyét hai vdn dé sau:

- Xac dinh luong khéng khi Q can thist thdi qua may, m’/s. «

- Xac dinh dp sudt H dam bao dua lugng khi qua hé thdng
thong gio, kg.-"m;

7.2.1. Xac dinh lurong khéng khi can thiét

Lugng khong khi dua qua mdy phai du €€ dua nhiét lugng
trong may thoat ra ngoai va dam bao dé chénh nhiét clia day
quin & mdc do cho phép. Néu lugng khong khi qua nhidu thi sé
lam tdng cong sudt quat mot cdch vd ich, t8n hao vi thong gic sé
ting va hiéu suat ciia may gidm. Théong thuong dong khong khi
qua mday mang hiu hét nhiét lugng do t6n hao trong may sinh
ra. vi vay luong khéng khi dd dugc tinh theo cong thie sau:

TP

- . (7-1)
? Cy A6,

trong dd.

SP - tdng tdn hao cta may.

) - nhidt dung caa khéng khi;
m‘i ()C N g g

AB, = 6 - 6, - do tang nhiét cia khéng khi;
6, f, - nhiét d6 khéng khi néng ra khéi may va nhiét do
khong khi ngudi vao may. Thudng ldy A8, = 20°C d&i v4i may
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cach dien cap A. E, B va cé thé dé&n 30"C dai vdi cach dién cidp
F. H. D6i vdi may phdt thuy dién hay nhiet dién ldy A¢, = 25°C.

7.2.2. X4c dinh 4p sudt ma quat phii tao ra
dé dua luong khéng khi 1am mat qua may

Thuc nghiém trén cdc hé théng théng gid trong may dién cho
thdy co thé bi€u thi méi quan hé gita H va Q theo cong thic
sau:

H = Q2 (7-2

O day Z la hang s6 phu thuéc vao dang hinh hoc va kich thudc
ong dan khang khi cia hé théng thong gid va duoc goi la trs lue
khi d8ng luc cia dng din khi cia may dién.

Nhu vay viér xac dinh dp suft cho mot lugng khong khi Q di
qua mdt hé thdng thong gio da cho quy vé viéc xdc dinh hiang s6
Z.

H
7 =— (7-3)
Qh

Ap suat H bang t8ng cac tén hao dp sudt H trén cac doan
ong cia hé théng ddn khi lam mat va ap sudt téc do (hay dp suat
déng luc) H, cia dong khi chuyén déng ¢d chia mét dong nang
du trit khi thoat ra khoi hé thdng di vao méi trudng bén ngoai,
nghia la:

H = YH + H, (7-4)
Ap suit dong luc, theo ly thuyvét ve thay dong luc bang:
2
Vv

Y

4
Hd = = £JV" {7-9)
E

2
3 day:

y =12 kg,.-m3 - trong lugng ridng cla khong khi;
g = 9,81 mis® - gia téc trong trudng;

v - téc’ d0 chuyén dong cia khéng khi ;

£4 - hé s8 4p sudt déng luc:



= 61107 rg.stim?

d:2g

fip

Ton hao 4p sudt H, trén tung doan ang cua hé thdng dan khi
duagc bidu thi theo dang ap suat dong luc vai tdc do dong khi
chuyén déng v la:

H, = v (7-6)
a day £, - hé s6 trd luc khi déng luc cua doan éng.

Do do ta co:

H = TH + Hy, = Sigvh + £,v2 (7-7)

Trén co =3 cia biéu thdc (7-3) va (7-7). tro luc khi déng luc
cha hé théng 6ng dan khi co dang:

H v V- -
Z=— =i )+ = T+ (7-8)
Q° Q] Q“ S: 87
trong coéng thuc (7-8 st dung quan hé Q. = v§S = v S,
trong do:
S, S, - tiét dién cac doan 6ng ma khong khi di qua va thoat

ra ngoai,

v. v - tée d6 dong khéng khi di qua cac doan Gng va ra

ngoai;
£

Z, = - trd luc khi déng luc cta doan éng i.

i

Cong thuc (7-8) cho thdy trd luc khi ddong luc Z 1a ham cua
dang hinh hoc cdc doan 6ng dan khéng khi

Trong may dién, hinh dang cac doan duang di cua dong khong
khi rat phdc tap cho nén viéc xac dinh cdc tri s ctia hé =6 1rd
lye khi dong luc rdt khd. Vi thé nén ngusi ta phai dung cée tri s6
£, tim duge bing thue nghiém trén nhitng hinh dang don gian
cua 6ng din khi. Két qua tinh todn trén co sd ciac hé s dy mac
di gan ding vAn cho phép dé ra cac yéu chu déi véi quat gio va
xac dinh duge nhing ché can trd nhigu d&n su chuyén doéng cla
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dong khi trong hé thong thong gio.
7.2.3. Hé sd trd luc khi déng Iuc

Cung vdi tén hao dap suat .
do ma sat trén thanh ong, bat | L

¢t sy thay d6i nao vé dang

hinh hoc cia 6ng ddn lam -

thay déi dong khong khi clng T .
déu giy ra t6n hao ap suat a) b) ¢)
Sau day la tri s6 trd luc khi : .

dong luc thuc nghigm cia cac WA 7-2. Hinh dang 16 vao éng dén

dang thay d8i co ban. khéng khi

a. Hé sé tré lwe khi dénp e tai ché vao 6ng
- DAu viio ¢ phan thita nhé ra hodc sic canh (hinh 7-2a)
£ = 61.107 kg.szl"m" (7-9)
- Dau vao ¢é canh vuéng gde (hinh 7-2b)
E = 30107 kg.sim? (7-10)
- Dau vaa ca canh cung tron (hinh 7-2¢)
& = 12,5.10'3 licg.szfm4 17-11
néu ban kinh cung tron r = 0,1d. (d - dudng kinh 16 vao gi6)
Truang hop r = d thi £, = 0. Céng thdc (7-11) dung duge cho
ca truong hop khong khi qua ludi sit.
Tan hao ap sudt khi khong khi vao éng:
H, = &wv,* kgim? (7-12)
b. Hé si tror luc khi dong luc tai ché tiét dién 6'ng din
thay d46i djt ngot
- Tiét dién 6ng rong ra dot ngot:

S - S A}
Srong = Sall -7 = BLAL - Tttt (7-18)

max " mak
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- Tiét dién éng hep lai dot ngot:

~

S
Enep = 80,51 - 2 ).10° (7-14)
max

6 day: S . S tit dién nho va ldn hon tai ché thay dai tiét

“max T
dién

T6n hao ap suat khi tiét dién 6ng rong dot ngot va hep dot
ngot:

gl 7-
Hrg = Spgt (7-15)
Hy, = &.v° (7-16}

d day v - toe do khong khi <10
tai tiét dién bé hon nghia la % 3
téc do lon hon, m/s. 20
c. H¢ s tri lue khi dong
luc tai ché 6ng dan gdp khic b
véi poc o, tiét dién khong dé'i 40 f :\: g
Tri s6 hé s6 trd luc khi % //

d «

0 "2 4w 60 8 w0 120

vd

v

dong luc &, trong truong
hgp nay ldy theo dudng

cong 5, = f(a) trén hinh E -
7.5, Hinh 7-3 H& s8 1rd e khi déng Wc tai
chd 8ng dén gdp khic

Tén hao ap sudt tai ché
ong dan gip khie:
H, = & v kgim® (7-17)

(44

d. Hé 56 tré luc khi dong liec tinh dén ma sat trén thanh ong

O cdc doan 6ng ti6t dién bé va dai phai tinh dén t6n hao ap
suft vi ma sat gita dong khéng khi vai thanh 6ng. Hé s6 trd luc
khi dong luc ma sat & cdc ng tron bang:

| 1
=t — = 1—61.103 (7-18)
Ems = S 2 3
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trong do
A - hé s6 ma rat trén thanh ang:
l. d - chiéu dail va dudng kinh cua éng
O ong kim loai thanh nhan-
A = 00125 +il (7-19)
d
3 day d duce tinh theo mm
o) 6ng kim loai thanh rdp
L = 2(0,0025 +—% ) (7-20)

O 6ng thong gid huéng truc cua may dién lay 1 = 0.08. Trong
trudng hgp nay tinh I theo vong thice sau:
1

£ =5 _ 10
& 5 10

! (7-21)

Néu 6ng co tist dién ch nhat vdi canh 1a a va b thi ding

cong thuc (7-19) hay (7-20) véi:

2ab
d = (7-22)
a+b

N&u ong cd ti¢t dién bat ky thi lay d 1a duong kinh cua 6ng
tron co tiét dién tudng Juong.

Tdn hao ap sudt do ma sat trén thanh éng:

_ ~ 2 2 -
Hm.s = <anY kg.m 17-23)

trong do:

v - toc dd trong dag (mis).

7.2.4. So dd tré rc khi déng luc trong mot nhanh
éng dan khi
Khi ¢6 mét dong khi @ chay qua mot nhanh éng ddn khi, toan
bé 4p suat H cAn thiét sé bang tong cdc tén hao ap sudt trén
tung doan éng va trd luc khi déng luc Z. d6ng thoi toan bo trd
lue khy dong luc trong nhanh dng ddn khi ciing sé 13 tdng cac trd
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tue khit ddng luc
cin titng doan ong -y By P e,

thinh 7-4) va co .
Hinh 7-4 S50 dé thay thé mach ndr tép cac doan

rhé viet duai dang sng ddn khang khi
dn khang khi

s.uU

2=X2+2,=2 +2,+2,+272 +1 +1Z (7-24)
trong d6: 2, 2., 2,. Z.. Z,,.. Z, - trd lyc khi dgng luc cua dong
khi khi vao éng. doan mé& réng dng. thu hep ong. gap khtic. ma

sat thanh ong va thoat ra khoéi éng

7.2.5. So dd trd luc khi déng luc trong hé thdng
théng gié ré nhanh

Trong hé thong théng gid cua may dién. sau khi vao trong
thAn may. gié dude chia lam hai nhanh théng gid di qua stato va
roto roi hgp lai dé ra
ngoai. Trong truong hap
nay phai tinh trd luc khi —

dong lyc tuong duang
cua cac nhanh song
song. Hinh 7.8 Sd dd thay thé cla 8ng oén khéng
Do luong gid t(jng khi trang hé thong 6ng 18 nhanh
bang téng cdc luang gio
cua cac mach nhanh:
Q=Q +@+ . +Q=73q

Con ap suat d hai dau cdac doan mach nhanh bang nhau:

H=H =H,=. =H
Va trd lue khi dong lue tuong duong:
Z : : 7-25
= = (- )
d 1 1 1 . no 1,
= +—= +....+ 1~ iy — ¥
VZ, VZ, \/Zn 1 VZ

Vi du mot hé thong thong gid trong may dién ¢6 30 do thay
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thé nhu @ hinh 7-5 tht toan bo trd hic khi dong lue bang:
Z.Z,

2 =7 $omee—_
' WL+ VTR

+ 2, (7-26)

7.3. TINH TOAN QUAT GIO

Nhiém vu cua quat gic & may dién la tao ra mét ap suat da
lon dé dua dong khi can thiét qua hé théng thong gic cua may.

Cdu tao cua quat phu thude vao may dién nén khi thiét ké
quat phai luu y nhing dac diém sau:

- Tac do quay cua quat duge xac dinh trude bdi téc do quay
clia may

- Kich thude quat va phéu hing gid vao mdy cing bi gidi han
bdi két cAu cua may.

- Nhitng dai luong co ban nhu Q va H ma quat phai bao dam
phu thude vao dac tinh cia 6ng din khi trong hé thong thong gic
da chon,

- Van dé hiéu sudt cia guat va tiéng 6n cha quat cung cg y
nghia quan trong.

Ca ba loai quat dién dung trong may dién: quat ly tdm. quat
hudng true va quat hén hop ly taAm va huéng true, nhung théng
dung nhit vin la quat ly tAm.

7.3.1. Dac diém cua quat ly tam

O quat ly tam, khi canh quat quay, khéng khi & khe giita cdc
canh quat bi ddy ra ngoai dudi tac dung cua luc ly tam, do dd &
viung vong trong cia canh quat noi 16 gid vao tao thanh ving
khong khi loang con vang vong ngoai canh quat noi thoat gio ra
¢O ap suit cao.

Quat ly tam duge dung nhiéu trong may dién vi tao duge ap
suat khi cao phi hop vai dac tinh cua hé théng thong gic trong
may dién Nhude diém co ban cia nd la hiéu sudt rat thdp (quat
ly tAm canh hudng kinh co hiéu suat y = 0,2, trong khi quat
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hudng truc cd hiéu sudt 0,58).
Tuy theo téc d6 quay va yéu chu vé d6i -hiéu quay trong may
dién. co thé dung ba loai quat ly tam chinh nhu sau thinh 7-6):
- O may ddi chidu quay, canh quat thadng hudng kinh (hinh
7-6al.
- O may quay cham, khang d8i chigu quay: dAu ngoai cta
canh quat uén cong thuan chidu quay cua canh quat (hinh 7-6b).
- O may quay nhanh, khang déi chiéu quay : diu ngoai cua
canh quat u6n cong ngugc chiéu quay cia cdnh quat (hinh 7-6¢).

Hinh 7-8 Céac loai canh quat va dé th| tc d6 cua gquat ly 1&4m
a canh thdng hudng kinh.
b. canh nghiéng theo chibu quay
¢. canh nghiéng ngudc chiéu quay

7.3.2. Dac tinh cua quat ly tam

Dac tinh cia quat la mdi quan hé giga dap sudt tinh H ma
quat tao ra vai lugng khéng khi tiéu hao Q. O quat ly tam dac
tinh dé duge bidu thi trong hinh 7-7, trong do can chu y dén hai
diém lam viéc dac trung sau;

- Difm khong tai cia quat dng vdi ché d6 lam viée khi tao ap
suat tinh H va khéng cd lugng khong khi tiéu hao (Q = 0. Do
la diém ung véi H' = H/I, = 1 va Q" = QQ,, = 0.

- Di€m tiéu hao cuc dai Q = Q,, khi ap sufit H = 0. O diém
nay H' = 0 va Q" = 1 va goi la di€m ngdn mach Ché dé khong
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tai cua quat xAy ra trong thuc té khi ta bit kin cac 16 d phia
duong kinh ngoai ciua vong quat. Luc nay, khong khi nam giua
cac canh quat (trong vong guat) dudi tac dung caa lyc ly tam sé
nén lén vong ngoai cia quat voi mot ap sudt H - Luogng khong
khi di qua quat Q = 0. Ch& d6 ngan mach xdy ra khi khong co
trd luc khi dong luc lén ngoai. nghia 1a khi quat tiép xuc truc
tiép vdi moi truang bén ngoai. Lic dd ap sufit bén ngoai H = 0,
luogng gic qua quat sé 1dn nhidt, Q = Q

nmas’

H I o
7l | JEEmE S r o
i T ~

— . — q _f;-
a .
a. - J._-. i
as, ?5:__]_ } — _4‘_\\‘:,;\ \\\
9540 —t 7 <
dotdOt— t - ———=f1—
03130 L= S I AN
qzFaa 175 '__‘_..) ek i S S e A\
01+ 10 pro—t= : —3=
g+ 0

W a— S ml
g) 62 43 04 05 a6 47 Qﬁaaf 0
) @ max
Hinh 7.7. Dac tinh quat ly tadm
1. canh nghieng vé phia sau {3y = g2 = 25°)
2 canh nghieng v& phia trudc (#,=25" 2=155%)
3 canh thing hudng kinh (31 = fia = 90°)

Dac tinh hiéu suat quat 5 = f(Q/Q,,) trong hinh 7-7 cho thay
khi Q = 0,5Q_ .. thi hiéu sudt lgn nhat. Vi vay khi thiét ké chon
Q. = 2Qy,, d€ dat hiéu sudt lon nhit khi quat lam viéc,

7.3.3. Cach tinh H, va Qmnax

Theo Iy thuy&t vé quat gié, ap luc tinh cua quat c6 thé tinh
theo cong thuc:

7 - - - -
H = n,— [u,vscostu,, vi) - uv,cos(u; v,,)] (7-27)

trong do:
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n, - hiéu suit khi dong luc cua canh quat phan danh tén hao
Ap luc trén than quat;

v =12 kg.-m" - trong luong riéng caa khong khi:

g = 9.81 mis® - gia t8c trong trudng;

U, u, - téc d6 dudng cta cdc diém vong trong va vang ngoai
canh quat (mvs) (hinh 7-6);

V.. vy - t6c dg tuyét d6i cla cdc hat khong khi tai ving quanh
canh quat (m/s) (hinh 7-6).

Ngoai ra trén hinh 7-6 con ¢6 w, va v, la téc d6 trung binh
tuong d6i cta cac hat khéng khi d6i vdi thanh canh quat.

o ch@ do khong tal cia quat Q@ = 0, do d6 w, = w, = 0 dan

dé&n v1 = u1 va v1 = ux, goc giua u va v bang 0. Vay ap sudt tinh
lic khéng tai bang:

y

H, =n,, l—(uzz TR (7-28)
g

o

trong do:
7. = 0,6 & canh quat hudng kinh (hinh 7-6a):
N, = 0,75 & cAnh quat nghiéng vé phia trudce thinh 7-6b);
n,, = 0.5 8 canh quat nghiéng vé phia sau (hinh 7-6c).

O ché dé ngin mach, luong khong khi tiéu hao 16n nhdt c6 tri
$6 nhu sau. m’ s :

- O canh quat nghiéng vé phia sau véi [il =p, = 25°

Qe = 0,35u,8.10"" (7-29)
- O canh quat nghiéng ve phia trudc véi B, = 25° B, = 155"

Q. = 0,5u,8,.107 (7-30)
- O canh quat thing huong kinh: 8, = 38, = 90°.

Q. = 0.42u.S, 107 (7-31)

trong do 5, - tiét dién ma khong khi di qua tai dudng kinh ngoai
cia vong guat:

S, = O,QZJTD:b. ('))1‘1_ (7-32»
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& day:
D, - duang kinh ngoai vanh quat:
b - chiéu rong doc truc cva canh quat.
D, va b déu tinh theo cm.

I1e s6 0,92 xét dan tict dién chidm chd hdi chiéu day cac canh

quat
Trong quat ly tam canh thing. quan he H = [\Q) cda quat
nhy sau: i
Q ”~
HH, =1- |57— (7-33)
an.t.\
Céng sudt guat tidu thu bang:
HQ
Py = 9.81— 17-341
.

d day: 5. 1A hidu suat nang lugng cda guat:

y, = 0,25 ~ 0.30 § canh quat nghiéng vé phia sau:
n. = 0,30 ~ 0.40 & canh quat nghiéng vé phia rruac;
5. = 0.15 ~ 0.20 4 canh thang hudng kinh

7.3.4. Tinh toan quat ly 1am cénh thing huéng kinh

Can cy vao két cdu may chon dusng kinh ngoai D cua quat.
Téc do quay cua quat 12 tdc d6 cda may.

Bai toan quy vé tim dugng kinh trong D; bé rong b va s§ canh
cua quat.

Tu duong kinh ngoai D, tinh téc d& dai caa cac diém trén
vong ngoai cdnh quat:

I
u, =

> = 5000 D.n . ms (7-35)

Theo digdu kién hiéu sudt cye dai lay:
Qmm\( = 2an\ Sms (7-36)
trong do:
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Q4,, - lvong khong khi ticu hao da chon trude.
Theo céng thde (7-31) tinh
. Qe 107 s
S, =—" . ome (7-37)
- 0.42u.,
Theo céong thuc (7-32) tinh:
8,
b = - .en. 17-38)
0,921D,
Theo diéu kién Q,,,. = 2Qy, va cong thdc (7-33) tinh ra
H, = H/0.75 Trén co sd bidu thye (7-28 vapy = 0.6 d6i vAi
canh hudng kinh tim ra téc do dai cua cac di€m trén vong trong

. I .
u = v uj - ¢ -ms (7-39)

canh quat.

0,0734
Duong kinh trong cda quat bang
6000
D, = u, (7-40)
m

Thuong trong quat ty 18 D./D, = 1,2 ~ 1,5.

D& dam bao chac chin vé co. thudng chon chiéu cao cia canh
quat bang khoang cdch trung binh gitta cic canh quat. Lic do s6
canh N bang:

D. + D,

N=71 —— (7-41)
D, - D,
D& giam tiéng keu cda quat, sd cinh nén la s8 nguyén t6.
O hé théng thong gic vai quat hit, s6 canh c6 thé chon theo
quan hé ghi trong bang 7.1.

Bdng 7.1 Chon s6 cinh quat

Dudng kinh quat, mnmr 200 250 300 350 400

58 canh N 13 W7 23 29 3
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Né&u canh quat dic lign vdi vanh ngan mach cta long sdc thi
c6 thé chon theo bang 7.2.

Bdng 7.2, 54 ctinh quat trén vanh ngin mach caa ng sdc

S6 cénh N (thec s& cyc)
Chiéu cao tam
truc h, mm 2 4, 6 8 10 12
50 - 63 - -
71 - 100 7 9 9
"2 - 160 9 " "
180 10 12 12
200 - 250 12 14 14 -
280 - 315 17 22 22 22
355 19 22 22 22
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Chuong 8

Tinh to4n nhiét

trong may dién

8.1. DAl CUONG

Khi lam viéc, trong mdy dién sinh ra cic t8n hao, nang luong
tiéu tén d6 bidn thanh nhiét nang va lam ndng cdc bé phan cua
mdy. Khi trang thai nhiét trong may da 6n dinh thi toan bé nhiét
lugng phat ra tU may déu tda ra moéi trudng xung quanh nhao sy
chénh léch nhiét do gitta cédc bd phan cia mAy bi d6t nong vai
modi truong.

Tinh toan nhiét va gidi quyét vdn dé tdn nhiet cho may dién
1A mot viée rdt quan trong, nhdt 1a khi thiét k& loai mady méi.
Viée tinh todan nhiét lién quan chat ché dén viéc lam ngudi mdy
via cudi cung la xdc dinh d6 tang nhiét 8 cho phép gitta day quin
may dién vdi moéi trudng. ,

D4 tang nhiét cho phép nay phu thuéc vao tinh chdt cua vat
liéu cach dién, ch€ dg lam viéc cua mdy, mdi truong lam viéc va
cong nghé ch& tao. Tiéu chuin Viét Nam quy dinh nhiét dé méi
trudng lam viée chufn la +40°C va dé tang nhidt cia day quén
theo cdp chiu nhiét duge cho trong bang 8-1.

Cdc ch& dd lam viée dude quy dinh thanh ba ch& d6 lam viéce

dinh muic co ban : ch€ do lam viéc lién tuc, ché d6 lam viée
ngin han va ché d6 lam viéc ngdn han lap lai
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O ché& do lam viéc lien tye, may dién c¢d thé chay lién tuc
trong thai gian vo han dinh ma vhié¢t dé trong cac bé phan cua

may khong vugt qua nhiét do cho phép.

Bing 8.1 Gid tri do ting nhict déi voi mdy dién lam mdt gidn (icp
bing khéng khi do hiing phweong phdp dién tro (°C)

Cép chiu nhiét: A E | B | F H

Cac loar day quan

' DAy quin xoay chiéu cia may . 6D - 180 100 125
¢ cong sust > 5000 kW (hodc | | '

|
kvA)

2. DAy qufin xoay chidu cia may 60 1 75 | 8D 105 125
c6é cang sufit trén 200 dén dud l
5000 kW (hodc &VA) !

3. D&y quin xoay chiéu cla may 60 | 75 80 105 125

co cong sudt tU 600 W (hodc VA) |

dén 200 kW (hoic kvA) I

4 DAy quin xcay chiéu cua may 65 75 85 110 130
co cong sudt < BOO W (hoie KA) '

5 Day quin xoay chidu miy 65 75 85 10 130

lam mat khdéng cé quat va/hoic cy

cubn day boc kin
6 Cudn day phan ung cd cb gdép 60 75

75

105 125
105 125

8 8

7. Cudn day kich td may xoay 60

chiéu va mét chidu

|
f
|
|
L

O ché do lam viée ngan han. khoing thoi gian lam wviéc ducce
quy dinh theo tiéu chudn nhu sau: 15, 30, 60 hoac 90 phut. Trong
khodng thai gian nay d6 tang nhiét do khong vugt qua tri sé cho

|

phép vai diéu kien mdy bat ddu lam viée tU trang thdl nguoi.
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(J ché do ngan han lap lai. cdc chu kv lam viée cua mdy c6
th¢ néi ti€p nhau trong thoi han vo han dinh bang nhiumg gign
doan ngAn han, trong khi dé dd tang nhiét trong cac bd phan
riéng 16 khéong qua muce cho phép. Ty s6 gitta thoil gian [un viée
a trong mot chn ky so vdi toan bd chu ky rgom thol gian lam
vide via thoi glan giin doan) goi la khodng thdi gian ddng may

dudi dién 4p (ky hicu la TGD %) 7Ty s6 phan tram nay
a .

(t_ 100) bang 15; 25, 40; 60% thinh §-1). khoang thoi gian toan
K

bo chu ky khdng qua 10 phdat (t, < 10 phit).

\r
Tuy theo ché do —— g ———— = g -
lam viée cua may, tinh
toan nhiét chia lAm hal g b
. I} »a -
loai : ¢
- - -
) ok
4. Tinh todan trang | , L
J

thdai 8n dinh nhiet R )
’ Hinh 8.1. DO thy t& ngdn han l3p lai
ch& do6 lam viée lién
tuc.
b. Tinh toin trang thai nhigt quda dé dng véi ché &6 lam

viéc ngan han hay ngan han lap lai

8.2. NGUYEN LY CO BAN VE DAN NHIET
VA TRUYEN NHIET TRONG MAY DIEN

Ngudén nhiét chu y&u trong mday dién la tén hao trong day
quan va 161 sat. Mot s6 bo phan khic cing phit ndng (mit cuc
tl may dién dong bo, vanh ép 16i sit vv..) nhung 1a thd veu
Néu cdn di sdu vao qua trinh nhiét qud do trong day quin va
30 sat thi phai nghién oiu sy din nhiét va truyén nhiét theo

nhiéu chié¢u. Nhung vi thue té& viéc tinh todn nhiét chi cho nhing
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kdét gui gan dung cho nén dé don gian viéc tinh todn, gia thiét
rang day quin [8i sut stato, roto 1d nhimg khéi ¢d tinh dan nhiét
rit 1én. nghia la nhing khdi dang nhigt. Gia thiét nay khéng lam
gidm y nghia cua cdc 36 liéu thu duge qua timh toan qua trinh
on dinh nhiét cang nhu qud do so vdi thuc té trén mdy di ché

tao.

8.2.1. Phat néng va lam ngudi Wrong vat thé déng nhat

Goi Q 1a nhiét lvong tdéa ra trong mot dan vi thoi gian do
t6ng ton hao P sinh ra trong mot vat thd dong nhit. Trang qua
trinh dét ndng, mdl phan nhiét lugng Q@ lam tang nhiét do vat
thé. mot phan khac tdn ra mdi trudng xung quanh qua mat ngoai
cia vat th¢. Néu nhiét lugng Q khong déi. can bing ning lugng
trong khoing thal gian dt c¢ dang:

Qdt = Cd¥ + aSpdt (8-1)

trong do .

CdH - nhiét lugng d6t nong vat thé;

aSHdt - nhiét lugng khuyéch tan ra modi trudng xung quanh;

C - nhiét dung ciha vat thé (JA'Cy

a - hé s6 tAn nhiét cia b8 mat vat thé ndng;

6 ~ dd chénh nhiét d6 gita bé mat vat thé nong vai moi
trugng xung quanh.

Khi da d&t ndng vat thé dén mdt muc d6 niao d6 thi nhist
d6 cta vat thé khéng tang nita (8 = 6, = const). Luc d6 phuong
trinh (8-1) c6 dang:

Qdt = «S, (8-2)
va nghiém ctia phuong trinh (8-1) la:
B =6, + B, — 61 - e/ (8-3)
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Két qua trén bigdu thi qud trinh tang nhigt d6 thinh 8-21 do
daot nong. trong do:
A - do chénh nhiét do ban dau:
T 2(—3 - hang sd thai gian cia qua trinh dét ndng vat thé
gD
dong nhat
Theo cong thde (8-31. qua trinh ngudi dan cua vat thé (H,—- 0)
cd dang:
p=6e"" (8-4)
Theo ly thuy&t thi nhiét 4o 6n dinh ctia sy tang nhiét hay
gidm nhiét duge thiét lap sau mot thdi gian dai vé tan (t = ).
Nhung thuc t& c6 thé xem nhu ch& do nbiét da duge 6n dinh (vdi
do chinh xac 27) sau khoang thoi gian t = (3 +~ 4T,
Theo (8-2), tri sé cila do chénh nhiét d6 6n dinh bang:
Q

p, = (8-5)
/XS

8.1.2. D& chénh nhiét dd theo chiéu day ldp cach dién

Day quin may dién dude boc bang moét ldp cach dién khi day,
& day quin cao dp 18p cach dién day 4 + 6 mm va da s6 vat liéu
cich dién dAn nhiét kém.

Hinh 8-2. Dudng cong qua trinh dét ndng
a) va ngudi dan b) cia vat thé ddng nhat
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Bing 8.2, Tri s6 cnu hé 6 dan nhiée

Vat heéu HWia cm)
Dong 3801072
Nhém 2201072
Bac 4201072

Thép la ky thudt dién (doc I1a thep).

It silic 35 + 40)10'%
Silic trung binh (26 — 30)10°2
Nhiéu silic (19 = 20p0°?

Thép 1a ky thudt dién (ngang |4 tnép)
Cach dién bang gidy
Céach dién bang sdn
Vai son
Giay cach dién
Bia cach diga
Khd
Tham diu
Mica tdm
Amiang
Men (&émay)
Thuy tinh
Gé (thd ngang)
Tam gétinax
Ldp khong whi mdng & ap suiat 760 mmHg va 40°C
Hydrd & 30"C
Nude & 40°C
03u may bién ap & 40°C
Cach dién ranh day quin phin ung may dién mét
chidu va réto may dién xoay chidu.
Cach dién cip A E
Cach dén cap B. F H
Cach dién ranh day quin statc may dién déng bd va
khéng ddng bé.
C4ch dién clp A E B (khdng dung cach dién lién tuc)
Cach dén cdp B |cach dign hén tuc). F H
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(087 + 12)10"2
(31 + 441072
05 1072
0231072

0181072
025102
gz10?
0.19.10°2
15 - 1631072
11 - 0?2
gn10°2?
(0.226 - 02761102
00266 w102
0191072
0.633.102
01641072

01012
016.10°2

D.10 1072
016102



Bang 8.3. Hé <o tdn nhiét bé mint 0 méi truing linh

Twah chit bé mat LW N om?

M4t gang thep co trat phi chd ga ghé va sdn

(vé va nidp gbi truc cua mayi 142107°
. Mt gang thép khdng trat phu c6 sdn 167103
. Mat dang ¢d phu son 1331072

Thur nghiém cho thdy dé chénh nhiét do theo chiéu day lap
cach dién phan bo tuyén tinh néu chat cach dién ddong nhit.
Nhiét luong @ truyén qua chifu day 18p cach dién trong mét don
vi thai gian (1 giay) ty 1é véi d6 chénh nhiét d6 £, véi tigt dién
cua dudng truyén dong nhiét S_. voi hé s6 dan nhiét cua vat lieu
cdch dién A via ty 1& nghich v6i chién dav 16p cdch dién &, (chiéu
dai dudng truyén dong nhiét):

S A,
Q =4, > (8-6)
Q 3
hay 6. = — — = QR, t8-7)
S, A,
d day R_goi la nhiét trd.
L 9.
R, =— t8-8)
i S

Bi¢u thiuc (8-7) tuong tu nhu dinh luat Ohm trong mach dién
voi Sy tuong dng giva 6, véi U Q vai I va R, véi R.

Nghich d4o cva nhiét trd la nhiét dan cda vat thé:

— =4 & (8-91

Bang 8.2 cho biét tri s6 ¢ia hé s6 dan nhiét A cua cdac chat
Khi cach dién co nhiéu lap thi nhiét trd tdng bing 18ng nhiét
1rd eda cac lap:

R =R, +R,+ +R (8-10)

«n
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va nhiét dan tdng cua nhidu 18p cach dien cé dang:

A o= - (8-11)

trong do:
3, 95 .., &, - chiéu day ctua tiung 16p cach dién;
A
ung

- Acxe Agy - hé 88 dan nhiét cia ting ldp cach dién tuong

C‘an luu ¥ rang trj s6 cia hé s6 dan nhiét caa 1dp khong khi
mdng (bang 82) rat nho. Néu gitta hai 1dp cach dién ¢S xen mot
16p khang khi méng thi theo (3-11) hé s6 dan nhiét cia toan bo

cac 16p cach dién sé gidm xudng rit nhiéu (% - o, A, =0).
Kk
Ké&t qua ]a sy truyén nhiét qua 1op ciach dién khang thuc hién
duge. gy nén tich tu cue bo mot nhiét luong ldn tao kha nang
chdy cach dién. Trong cong nghé may dién, bang phuong phap
tdm son cach dién cho day quédn, ngoai muc dich chéng &m codn
loai trit duge cdc 1gp khong khi tdn tai gitta cac 16p cdch dién,
nha d6 tang cudng tinh dan nhiét cta cach dién.

8.2.3. Tan nhiét trén bé mat

Qua trinh {Aan nhiét trén b2 mat mét vat thé dang nong (ca
nhiét d6 cao hon nhiét dé moi trudng) duge thuc hién bang buc
xa nhiét va doéi lvu. Nhiét luong Q buc xa ra moéi trudng phu
thudc vao tinh chAdt cia bé mit bic xa (danh bong, tho, son...) va
ty lé bac 4 vai nhiét do tuyét déi cia bé mat Trong trusng hop
déi luu, nhiét lugng Q tdach ra khéi bé mat phu thude chd yéu vao
téc d6 khong khi thdi qua bé mat.

Nhiét lugng Q tan trén bé mat vat thé ndng do buc xa va d6i
ldu duge xac dinh theo céng thdc sau:

Q =a«S,8, (8-12)
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trong da:

A, = fA- 06, - do chénh nhiét dé cua bé mat nong so vdi moéi
trudng.

6, #, - nhiét d6 hé mat vat thé€ nong va nhiét dé méi truang

Q - nhiét lugng toa ra trong mot giay (W,

« - hé s6 tAn nhiét trung binh cta bé mat buc xa va déi luu

Hé 56 a phu thude vao tinh chit cua bé mat tan nhiét, tde do
khong khi va do chénh nhiét d6 6,

Khi t6c d6 khong khi trén bé mat tan nhiét nam trong khoang
v =15 + 25 mis, hé 36 tan nhiét b& mat duge xdc dinh theo
cong thuc sau:

a = a,l + kv (8-13)

trong do:

@, - hé s6 tan nhiét bé mat trong moéi trudng tinh (xem bang
8.3);

Q, )
v = - toe do dong khong khi:
SQ

Q, - luong khong khi lam nguoi;

S, - ti€t dién ma dong khong khi théi qua;

k, - hé s6 tinh d&n su hoan hao cta su chuyén dich dong
khong khi. O be mat réto k, = 0.1; & bé mat phan dau noi day
quan stato k, = 0.05 + 0.07.

Tée do6 khong khi qua réto dude xac dinh theo cong thuc:

v =V vy tovy
g day:

v, - tbc do bé mat réto dang quay:

v, - toc d6 dong khong khi théi doc true roto, duge xac dinh
sau khi tinh todn guat.

Vai phan ding va day quén kich tit cia may dién mot chidu, he
g6 tan nhiét bé mat dugc xic dinh theo cong thuc gin ding sau:

¢ = 14101 + 0,8v,) (8-14)

d day v, - téc do bé matr phan dng (m/s).
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Vai bé mat 6 gop hay vanh truot thi hé s6 tan nhiét bé mat ¢o
thé xac dinh nhu sau:

w, = 510N + kv v (8-15
d day:
, ?'}/mlpc
v - the do it - 2
bé mat cuaa cé 120 3 VZ"///)"—
H 3 //,./_ -
gop hay ranh NI A
{ '8 rw ¢ o %/Ia\
truot (ms); D7z
. 5 a0 - i lem ™
th: : hhé-éso /&/ /_r.?;?f'.ww -
fc nghiém. / o5[i]s 6
— 2 5 1.0 |2,3]5]
Vai diéu kl:en / Sl
théng gid binh ' | -
thuong k = 0.7 L J

Khi ¢o 16 théng

gio trong cd gop

hav vanh trugt Hinh 8-3 H& 58 tan nhig1 bd mat « trong ranh théng

B ! gio ngang truc Cac dudng cong ung vai chidu dai va
chibu réng khac nhau cia ranh théng gié

0 ¢« 4 1 Kk 0 u B 12 Uyms)

va co tang
cuang bé mat

tan nhiét thi o Uy f ]
2 N ,J_ ! = T

k=1 = 1,13 Jai ‘L -y _—

Cé thé xac 20 5\

dinh hé sd tan §0 \

nhiét bé mat - S0 4

trong cac ranh g T ]
o 30 a e =

thong gie ngang |

% 20 - - —

truc cia |6i sat 0 B

stato khi t6e do s Ye )

trung binh cia ! :;i 4 & z 4

dong khoéng khi s 2, L B 28

Hinh 8-4. Tdc d& gid trung binh theo s& phén tram
v > 5 mls v it

th cda tdc dé bé mat réto
t_hea hinh 8-3. trong rénh théng gié coa may dién khéng dbng bd
O day téc do b. trong ranh théng gid cua méy dién déng bbd
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trung binh v, dude xac dinh theo hinh 8-4 nho quan hé giua téc
do bd mat cita roto v, vai ty s6 % (I - ehidgu dai hudng truc cia
roto. 1 - budce cuc). Hé s tan nhiét cua day qudan cuc tir mady
dién dong bo dude trinh bay ¢ mue 125 Chudng 12,

Trong may dién kiéu kin, dé tang cuong be mat tan nhiét,
ngoai vo may con ché tao thém nhidu gan doe true Nhu vay
nhiét lugng sé toa ra & phan vo gilta cac gAn S va @ bé mat cia
gﬁn:

Q = (aS_ + uusglﬁ = akgSB (8-16)
& day kg - hée so
[%; Lt b
k = +—= (8-1T)

¥ b + ¢ a b+ ¢

¢ - hé sA tan nhiét trén phan phang cia vo may;

S=95 + Sg - dién tich toa nhiét toan b cua vé may;

# - dd chénh nhiét do gita vd va méi truong;

¢, - hé sé tan nhiét trén cdc gan cd chitu day b (hinh 8-5.

Co thé xac dinh @, theo edng thic sau:

a, = Bithifsh) (8-18)
¢ day: p=v -A-—E

A - hé sé din nhiét cia vat liéu gan;
b, h - kich thudc gan tinh theo cm.

Tuy tang s6 gan va chidu cao gian
co thé tang dién tich tan nhiét
nhung lic do hiéu qua tan nhiét sé
bl gidm di. Thuong gan theo hudang
true dai vao khoang 0,2 + 1 m, téc
dé dong khong khi tit 1 dén 8 m/s

thi nén chon khodng cich giita hai  Minh 8-5. Kich thudc canh




Theo cong thue (8-17) hé 20 kg con phu thuéc vao chiéu day
cua gan, do do nén chon b trong khoang 3 + 12 mm. trong do
dai vai gang b = 5 nemt cOn nhom dac thi b = 3 mem.

Tir cong thie (8-12) ta cd do chénh nhiét dé gira bé mat tan
nhiét vai moéi truong:

Q 1
—— = qQ - (8-19)
trong do q =-(S—? la dong nhiét qua don vi bé mat tan nhiét. Tudng
tu nhu ¢ cach dién. 0 dayv cang dua ra khai niém vé nhiét trd cua
bé mat tan nhiét trén co sd cia cong thic (8-19):

A 1
R =—= (8-20
Q S
8.3. TINH TOAN DO TANG NHIET DO
O CHE DO NHIET ON DINH

(£}

8.3.1. Phuong phap so dbd thay thé

Phuang phap so do thay thé nhiét duge sit dung rong rai trong
thiét ké may dién dé tinh toan nhiét. Trong phuong phap nay
ngudi ta dung khai niém vé nhiét trd, nguon nhiét dé lap so do
nhiét theo nhu cac dinh luat v& mach dién

Dé& minh hoa cho phuong phap lap so db thay thé nhiét ta xét
mot trudng hdp cu thé: Tinh toan nhiét caa day quan va I5i sat
cia mot may dién kiéu bdo vé 1P23 ¢ gic thdi truc tiép trén bé
mat |01 sdt va phan dau noi cia day quan thinh 8-6a).

May co hai ngudn nhiét la tédn hao trong dong cia day quan
va ton hao sit cua loi it stato .

Qt g Pt'u
Q. = Pre

Bé don gian hda, coi day quan va 16i sat 12 nhitng khéi dong
nhat thi dong nhiét cua day qudn di ra moéi truong xung quanh
theo hai duong:

(8-21)
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a. Qua cach dién ranh vao
l6i sat rdi tan ra bé mat loi
sat vai nhiét trd cach dién
R4 va nhiét tré be mat 1oi
sat Ry

b. Tu dau n6i day quin
vdi nhiét trg bé mat phan
dau néi R, vao méi trusng,

So do thay thé nhiét sé nhu &
hinh 8-6b. Hinh 8-8. So db thay thé

nhiét cua stato

may dién xoay chidu kidu bio vé IP23

Ta co thé lap hé théng
phuong trinh nhiét sau:

Qry = Q + Q;

Q; = Q + Qp,

Bt'u = Q:‘R('u = 9;‘ + Ul-c
6. = QR.

Ore = QiR

Giai hé phuong trinh sau 4n s8 nay (Q,, Q. Q,

(8-22)

A Oper 60

Fer “¢

sé duogc do tang nhiét do trén cac bd phan cla may.

D¢ tang nhiét do cua day quan bang:
= [Q('u‘l+Rl‘IRl~'c' + QFcIRFr

GCu
1+(R/R¢,) + (R JR(-)
D6 tang nhiét dé cua la sat stato:
QFcRc + 6C‘u
Pp S e
1 + R/R,.

(8-23)

(8-24)

Theo nguyén tac trén co thé thanh lap sd db thay thé& nhiét

cua bit ky trang thai nhiét phuc tap nao.

8.3.2. Tinh toan do tang nhiét doé cua déng co

D6 tang nhiét cta déng co dién ki€u kin du
nhuong phdap so do thay thé nhiét.

kiu kin

dc tinh theo



O dong co dién kidu kin, nhiét luong trong may dude tan ra
moi trudng xung quanh qua bg mat ngoai cua vH may va nap gii
truc. Dé tang cudng hidu qua tan nhidt, trén vé may co dar gan
doc truc cd gié théi qua. Nhu vay dong nhict chd yéu di tu 161 sat
dén bé miat ngoai cua vo may. Do dong nhiét theo hudng nay rdt
18n nén khéng thé bo qua d6 chénh nhigt do rén gong loi sat
stato.

Su d6 nhiét clia déng co dién kidu kin nhu trong hinh 8-7,
trong d¢ cac ngudn nhiét do cac t6n hao sinh ra gbm: tén hao
dbng day quan stato P, tén hao sat P, va tdn hao trén roto
P,. Cdc unhiét trd gom co: nhiét trd cach dién ranh R; nhiét trg
3 be mat phan dau néi Ry nhiet trg chd tiép giap giva l6i sat
stato véi vé va trén gong stato R, ; nhiét trd dac trung cho do
cnénh nhiét do gitta khong khi néng bén trong may véi vo may
R’,. va nhiét trd tAn nhiél hé mat gida vo va ndp mdy vai mai
truong R,

Trong may dién khéng ddng bo cong suat dén 250 AW, do fai
sat ngin nén coi day qudn stato la mét khdi déng nhat.

Nhiét tré trén 13p cach dién dude tinh nhy sau:

3

R =— (8-25)
A5,
trong do:
A - chieu day ldp cdich dién (cm);
S. - tiét dién truyén ahiét cia ldp cich dién (em*);
A, - hé sd ddn nhiét eda vat liéu cach dien ranh
Nhiét trd trén gong 151 sat stato bang:

hgl 1
R[_.Q“ =— = (8-26)
= A, L,S!:1 <zgsgl
trong dao:
a. = 1] <
P h |



h, - chifu cao cua gong stata tem);

4, . - hé s6 dan nhiét cia thép la tra trong bang 8.1;
S, - dién tich bé mat truyén nhiét cia gong, cd thé |dy bang
el
dién tich bé mat hinh tru ngoai ctua I6i sat stato :

8,1 = Sy, = D '8-2T)
trong do: o
§ R Rt /7 \%
D, - dusng kinh ngoai — b
. Q.4
lai sat stato; € t
" P K I Lac« “r
I, - chizu dai l6i sat = ’J1
stato. @ -|jRF'
Khe hd cong nghé giita R l”d'
1ol sat stato va vo may tao I
o

!
ra nhiét trd phu R'gg Nhiét 1

tréd nay rat kho tinh chinh - '! %Rﬂ

xdc, vi vay dé& tinh nhiét !
- xi it di k& &6 Hinh B8-7, S0 db thay thé nhiét cda may
rd nay ta dung ? S dién kiéu kin P44

truvén nhiét kinh nghiém:
sy = 10,08+0,1) Wiem™'C.
Do do nhiét tro trén l6i sat stato bang:

R, =R . + RA; = (— + ) (8-28)

Nhiét trd phan diau ndi bao gom nhiét trd cia 1dp cach dién
phan dau noi va nhiét trd dac trung cho dé chénh nhiét do giua
bé mat phan dau ndi va khong khi bén trong may bang:
~ A, N 1

AS, a,S,

L

(8-29)

trong dao:
@, = (1 + 0.56v1)10° - hé s6 tAn nhiét dau day quan;
v - tac dé gid théi ¢ dau day quédn lay bang toc d6 bé mat

TOLO);
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Sq - dién tich tan nhiér dau day quan. Dién tich niy duasc tinh
nhu sau:
Sy = Z.Cyl, : doi voi diy quan mdt 1dp;
St = 27C 1y doy edi day quan hat 16p. (8-30)
O day:
7. - 50 rdnh stato:
Cp - chu vi cia bot day (em),
I, = chicu dai trung binh cda phan daw noi day quan (em).
Nhiet tr¢ didc trung cho do chenh nhiét gitre khéng khr nang
bén wong may va vo may duge tinh nhu saw
\ ! e
R' = —— (8-31)
as;,
trong do ¢ duoge \de dinh theo (R-13) va bang 8.2 v3i he so
K, =005+ 0.07:
Sz - bé mat bén tyong vo may bao 26m phin bé mat cua [di
sat stato 0Ep vue vdi khong khi v bé mat trong cua hai nap mdy.
Nhi¢t tro R, duoe xac dinh theo B¢ mat tdéa nhiét bén ngow
cua vo mdy Bé mat nay goém co dién tich tda nhiét coa cdc canh
tan nhiét va cidc bé mal ngoiu cia har nap mdy, Hé O tan nhiet
cua cic cinh tan nhiet duge xic dinh bang cich dua thém hé vo K,
{cong thae 8-17):

L=k (8-32)
Co ih¢ «de dinh.
o= 36d VR0t (8-33)

trong do:

d - duong Kinh thuy lue coa ranh tao bor cde gan tin nhi¢t, m:
v - van toc kKhong Xhi, mfs
Neu ranh thong @10 co gt dién hinh chir nhat ¢céd canh la ava b
7 2ab N . . . _ .
thi lay d = 5 néy et dign vuoay thr d = bo néu la chiv nhat
dED

hep véi a > b thi d = 2b. Néu bé mat tan nhiet ha thi cé thé cor d

180



bang chiéu dis | hoac chiéu cao h cla bé mat tan nhiét.
Truang hop chung. d = 45/C, var S va C la dien tich va chu vi cla
ranh tin nhiet.

Khi xét dén he ~a truvén nhict theo (8-331, can tinh dén hien
trgng toc do khong khi bt giam dén 40 =+ 604, do cic dong khong
Khi khi vao cdc canh tan nhiét bi tan man di vi khong ¢d nip che
ben ngoai.

1{¢ v6 toa nhict & be mat bén cva nap miy phia cé quar o’
duoc tinh vdr tac do gid thoi theo (8-33), con & bé mat bén clia
nap phia dot di¢n vi duoc Yam nguot kém hon nén ) cé the lay
bing hé <& «, khi khong khi khong chuyén dong (bang 8.2).
Nhiét tr (0ng Rex duge tinh vai tong cac dong nhiét o cac bé ma
cua vo S, nap S',. 87, va cdc hé s rruven nhiét o, o

]

R - - — — (8-34)
(0, S, +a S, +a.S,)

w

n- a n-

Lap va giar hé phuung trinh ciia so do nhict d hinh 8-7 ta tinh
duac dé tang nhiét do trung binh cua ¢dc bo phian trong may dren.
P& tang nhiét cua vo may vdi moi trudng xung yuanh:
Oy = (Pcy + Pic + PRI R, (8-3%)
Do tdang nhiét cua day quan stato:

., Rg. #R
PCUI(RFL‘ + Rk' )+ Pf‘cRFc T PRRH PE-L+"R,k
o= L0 4, (8-36
! RF‘: + RL « )
1 + =
Py + R,

Do tang nhiéc ctia I8 sat stato:
PFCRFC +(0| _9(1) +
Rt
1+
Re.

Ope = &, (8-37)

8.3.3. Phuong phap tinh toan nhiét don gian

Nhu di néi o tren, tinh todn nhiét ¢6 thé cho mot k&t qua kha
chénh 1éch so vai thue €. D46 1a vi nhitng sai khac so vai thyc 1€
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do qua trinh cong nghé, su khac nhau giva toe do gid thuc sa vdi
toc da gio thiét k€ do nhirng gid thiét gan ding. v.v Nhung du
1a gAn ding thi ching ta cing bict duge su phan bé nhiét da o
cac bo phén riéng ré cia may dién va cac =6 liéu 4y vin cd gia
tri nhdt dinh déi vai viée tinh nhiét. Vi vay trong thac t& van
ludn luén phai tinh nhiét nhung bao gid cung cd khuynh hudng
don gian hoa phuong phap tinh todn trong chitng mue co thé.

Sau day la phuogng phdp va nhitng cong thic tinh toan nhiét
da don giadn hda dung trong cic nha may Cac coéng thdc nay
duge xay dung trén gia thiét cho rang tdt ca cdc t8n hao sinh ra
trong vung gidi han bai chidu daj tac dung cua 161 sat (stato hay
rotol déu tadn ra trén mat try cta 16i sat. con t6n haa trén phan
dau néy day qudn th) 1da ra trén bée mat tan nhiét cia phan dau
ndi. N€u goi A 1a d6 tang nhiét cua day qudn trong pham vi
chigu dai tiac dung 1, cua lai sat va 0, la do tang nhiét cia phan
dau néi day quan phan bo trén chidu dai |, thi d tang nhiét
trung binh cta day quan id&i voi khéng khi thdi trén bé mat 153
sAt va phan dau noi cua may kidu bao vé 1P23) duge xac dinh
theo céng thie:

B+ 6l

b (8-38)

u

L+ 1

Sau day la cong thdc cu thé dé€ tinh dé tang nhiét trong ting
loai may theo phuang phdp tinh don gidn nay.

8.3.3a. May dién mbt chiéu
1. B¢ tang nhiét cia day qudn phan ung
a. Da tang nhiét theo chiéu day 18p cach dién ranh:
pedtd,
A.C,

8 =

¢ (8-39)
trong do:

4. - chidu day 16p cdch dién ranh ctia mét phia;

A - tai dudng (Alem);
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J - mat do dong dién (Afmm™):
1. - bude rang phan dng (em):
C, - chu vi ranh phan ung (em
pu - dién trg suat cua day dan @ nhiét do cho phép Vai cich
dién cdp B: p, = 1/4020; cdp Fp, = 1/3800: cap H: p, = 1/3570
(Qmm-=icm).
A.- hé sd din nhiét cua cach dién.
b. D6 tang nhiét rlz mat ngoai 16i sit phan dng so voi rhiét
d6 khong khi Jam ngudi.
Dong nhiét qua don vi bé& mat ngoai cia léi sat phan Wng:

Ad P,
P + Fe 8-40)

n d n d
(1 +-2%  aDl + EM

q. =

6 day:
D- dudng kinh phan \ng;

n_; dg - s6 16 va dudng kinh 16 thong gid doc truc:

1, - chiéu dai phan dng.

D6 tang nhiét cia mat ngoai 16i sit phan ung so véi nhiét do
khong khi lam nguoi:
da (8-41)

@ day «, - hé s6 tan nhiét bé mat. :
6,6.107% (1 + 0,1vy).

=22107% (1 + 0,Lv,1

i1

O hé théng thong gid hudng kinh: a,
O he théng thong gid hudng truc: o,

trong do:
aDn
v, =—— (m/s) - tbe 46 dudng phan dng;
R 76000 &P 8
aD n
v o= x| (mis) - t6c d0 dudng vdong ngoai ecanh quat.
q 5000 C g g ng que
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D. DLl - dudng kinh ngoai phan dng va vdng ngoai cdnh quat.

¢ D6 tang nhiét cia phan dau néi day quan phan tng so voi
nhiét d6 khéng khi lam nguoi.

Dbdng nhiét qua don vi dién tich bé mat cva phan dau ndi day
quén:

qy = L4pgAd (8-42)
D6 tang nhiét ctia phan dau ndi diy quin:
g, = (8-43)
LY\

trong do: = 3.103(1 + 0,1v.

a dav: v - e d6 dudng clla hé mat phan ung o hé théong thoéng
gic hudng kinh hay téc dé vong ngoai canh quat d hé théng quat
doc truc (m/s).

d. Db tang nhiét cha day quan phan dng:

B, + 61, + 4l
B 1+,

1

O, (8-44)

u

2. Do tang nhiét cia day quén hich tir

D6 tang nhiét cta day quéan kich tit so véi moi truong gom do
tang nhiét bén trong ban than day qudn va giita b8 mat day quéan
vdi moi truong. DAy quan kich ti
cua may dién mot chigu la loai day
qudn déng tdm nhigu 18p nén xac
dinh d6 tang nhiét treang ban than
day qudn rdt kho. Qua thuc nghiém
trén cdc may dién mot chidu co k&t
ciu théng thudng ta nhan thdy d6
tang nhiét bén trong ban than day
quén nhigu J8p bang khoAng 25% d6 |, v a.s. MAt tan nnigt cda dy
tang nhiét b® mat day qudn. Vi vay quin kich w
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dé tang nhiét day quan kich thich cda cuc tit chinh edng nhu cue
tu phu duge tinh theo cérg thie (8- {9) va nhan thém véi he 35
1,25,

P,.
6, = 125 X (8-45)
S,
trong do:
P, - ton hao trong day quan kich tu;

S, - dién tich tAn nhiét cia day qudn kich tit (hinh 8-8);

a, = 2,21 + 0,25 v,).10"

v, - toc do dudng céa bé mdt phan dng.

8.1.3b. Mdy dién khong ding bé

Nhitng ¢dng thuc sau day chi 4p dung véi may ki€u bao vé
IP23.

1. Do tang nhiét cua day quan stato

a. Db tiang nhiét theo chigu day ldp cach dién ranh Si dung
cong thdc (8-39).

b. D6 tang nhiét clla mat ngoai I6i sit stato 8 so vai moi
truong:

Dong nhiét qua dan vi dién tich b2 mat bang:

Trong hé théng théng gid hudng kinh:

q, = pyAd JFra * 05, (8-46)
xD},
Trong hé thdng thang gic hudng truc:
D Py + 0,5P,

« T Oy D1,

trong do:
Pg., - t6n hao sat cua stato lic khong tai;
P; - ton hao phu khi cd tai;

D,. D, - duang kinh trong va ngoai 15i sit stato.
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Hé 38 tdn nhiét bé mat duce xdac dinh theo céng thuc:
ap = dl + 0.1v) 18-48)

\
a day:
6.6.10™ khi thong gié hudng kinh.

&4

3.3.10 ' khi thong gis hudng truc;

&4
v - toc d§ dai 8 be mat roto hay vanh ngodi cia quat khi
thang gid hudng truc.
Db tang nhiét cia mat ngoai 16i sat stato bang,
q/[

6, =— (8-49)
@

c. Do tang nhiét d6 6, cia mat ngoai phan dau néi day quin
stato so vdi nhigt do moi trudng:

by = lq" (8-50)
1,33 . 107(1 + 0,05v)
o day:
t \
qd = p&AJ —C— (8'51J

|
t, - budc rang stato (em);
C, - chu vi rinh stato (cm);
v - toc 46 dai d b® miat rbto hay vanh ngoai cia quat khi
thong gié hudng truc.
d. Dd tang nhiét cua day quan stata:
O, + 6,01, + B, + 8],

x|

(8-52)

Oeu =
lI + ld

2. D¢ tang nhiét cua day quan roto

a. Do tang nhiét theo chiéu day 1dp cach dién ranh réta.

Tinh theo edng thic (8-3%

b D6 tang nhiét mat ngoai 16i sit réto so vot nhiét d6 mai
trudng:
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trong do:

¢ day:

P..» - ton hao sat roto luc khong tai (W),

P, - tén hao phu luc ¢d tai (W),

A, - tai dudng cia day quin roto;

J, - mat d dong dién cuia day quén réto;

D - duong kinh ngoai cua réto, ldy gin diung bang dudng kinh
trong stato;

I, - chiéu dai 15i sat roto;

n,, d, - s6 16 va duang kinh 16 thong gio doc truc cha réto;

a, = a1 + 0.1v] - hé& s6 tAn nhiét bé mat;

a, = (4 + 3,3)10° :

v - toc do bé mat roto hay quat.

c. Do tang nhiét mat ngoai phan dau néi diy quin roto so véi
nhiét dé6 méi truong. Tinh theo (8-42) va (8-43)

d. D6 tang nhiét day quan roto:

G, + 6,1, + 64,

2

f

e (8-55)
Cud L+ 1
8.3.3c. Mdy dién dang bo

a. DO tang nhiét theo chiéu day lép cach dién day qudn stato.
Su dung cong thde (8-39).

b. D4 tang nhiét mat ngoai 161 sat stato so vai nhiét do moi
truong:
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6, = q,ia, (8-561
trong da:

lll‘ P"-L‘l
q, = /’_/“:/\J (1 + k( — )+

1 aDj,
P,.., - ton hao sat lac khong tai (W,

- (8-5T

k, - hé 56 t6n hao phu lic ¢o tai Vi may nhé va trung binh
cd the ldy k, = 1,

D,. 1, - duang kinh trong va chiéu dai 163 sat stato:

l,, - chiéu dai binh quan 1/2 vong day day quin stato (cm);

o, = adl + 0,1v)

N

> ‘ 1!
a, = 810" Wem*°C khi ; = 2
lI
«, = 66107 khi 2 = — = 4
]1
@, = 5710  khi4 = —~ <5

v - toc d6 be mat cua réta (m/s)
c. D6 tang nhiét 8, mat ngoai phan dau ndi diy quin stato so
v nhiét do6 méi trudng:
g

Oy = ——— (8- 58)
all + 0,07v)

trong do:

q duge xac dinh theo (8-51);

a = 1,33.107 W/iem"°C khit < 40 cm;
1,0.10°  Wiem?°C khi 40 < 1 < 60 cm;
o = 0,66 107 Wiem®°C khit > 60 em.

d- Do tang nbiét cua day quin stato:

&
Il

B, + B, + (6. + 61
6, = — e < d-d (8-59)
I, + 1,




8.4. TINH TOAN DO TANG NHIET
O CHE PO NHIET QUA PO

Khi tinh toan nhiét & ché do nhiét qua do, cd thé ap dung cac
cong thice (8-1) va (8-3) vai gia thiét 14 toan bd may dién hay
tung bd phan riéng biét cia may dién la khoi dong nhat. May
dién kifu kin cd thé coi gin giéng vai mot khdi dong nhdt, O cac
may dién kiéu hd hay bao vé thi titng ba phan nhu phan ung,
day quin kich tir... co thé coi nhu khoi dong nhdt. Gia thiét trén
don gian hoa duge phuong phap nghién cifu ma van dat duge do
chinh xde thyc té can thiét

Sau day sé xét do tang nhiét khi may lam viéc ngan han hay
ngan han lap lai.

Co sd cua phuong phap nay la phudng trinh ¢8-31:

i
6 =6,+(_-6)11-e7)

Dé co thé tinh duge do tang nhiét trong qua trinh nhiét chua
on dinh trén phan ¥ng may dién caAn biét trude cac didu kién
sau: két cdu, d6 tang nhiét ban dau # , ché do tai theo thai gian
P = fit). '

Cae bude tinh nhu sau:

a. Xay dung so dd nhiét thay thé xac dinh cdac nhiét trdg va
tinh d6 tang nhiét 6n dinh 6, theo phuong phap da nghién ciu &
muc 82,1,

b. Xac dinh hang sé thoi gian T theo cong thuc:

C (Ci Gy + C.G, + CpGpb,

L’:S EP

trong do:

Cew Co Cpy - ty nhiét cua dong, cach dién va thép;

Gep Go G - trong luong dong, cach dién va thép;

IP - tdn hao trong day quan va 16i thép.

Trong tinh toan nay c¢d thé ldy G, = (0,1 + 0,2)G..,. D¢ tinh
dén Anh hudng cia nhiét dung cia cac bé phan két cdu khac cua
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phan ung ‘nhu phan dng cia may dién mét chidu) co thé tang
trong luong thép tac dung lén khodng 10 + 20%.

¢ Dung dudng cong cha phuong trinh (8-3) tu cde didu kién
da cho va két qua tinh toan thinh 8-9 duang I

72
T /|,_1' U e

aibbasslinanm
iisialaEsininial

Hinh 8-9, Dudng cong db tang nhiét & cné dé 1ai ngdn nan lap la

d. Trong truong hop ché& do lam viéc ngan han lap lai, qua
trinh nguoi dan trong khoang thoi gian b = t_ - a dugc tinh
theo cong thuc (8-4); .
Hng = fle T .
trong do # la d6 tang nhiét tuc thoi lde cham dat thai gian lam
viéce trong chu ky. Dén chu ky tiép theo, qua trinh tang nhiét lai
tiép tuc theo phuong trinh (8-3) vai db tang nhiét ban dau 4
bang do tang nhiét tie thai lice bat dau chu ky méi (hinh 8-9
duong 2)

Phuong phdp nay c¢é thé ap dung dé tinh dd tang nhiét & cac
b6 phan khac cua may dién cing nhu & may ki€u kin. Trong
truong hop may kiéu kin, ¢ong thice (8-3) xdc dinh dé tang nhiét
mat ngodi va may.
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Chiwrong 9
Két cau va tinh toan co
cac bd phan cha yéu
cua may dién
9.1. KET CAU CUA MAY DIEN

Mac di kich thude cia cac bd phan vat lidu tac dung va dac
tinh cia may phu thuée phan ldn vao tinh todan dién tu va tinh
toan thang gié tAn nhiét, nhung ciing cc phan lién quan dén két
vdu cva mady Thiét ké két cau phai bado dam sao cho may gon
nhe. théong gic tan nhiét t6t ma vAn cé dé cdng ving va dd bén
nhiat dinh Thudng can cud vaa didu kién lam viéc cia may dé
thi&dt k& ra mor két cdun thich hop, sau d6 tinh todn ca cac bo
phan dé xac dinh do cding va do bén clha cdc chi tiét may. Vi vay
thict k& k&t cau la mdt phan guan trong trong toan bé thiét ké
may dién

Mav dién ¢ rdt nhidu kidu két ciu khac nhau. S di nhu vay
vi nhiing nguyén nhéan chinh sau:

- Co6 nhigdu loai miy dién va céng dung cing khac nhau nhu
may mot chigu, may dong bo, may khong dong b v.v. cho nén
yéu cau déi v8i két cdu may cing khdc nhau.

- Céng sudt mday khic nhau nhibu. O nhing may cong suat
nho thi gia da truc déng thai 1a ndp may D61 vsi may lon thi
ph&i ¢6 tru gia da riéng.
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- Téc dé quay khac nhau. Mdy téc do cao thi réto cAn phai
chac chan hon, may téc do thip thi dudng kinh réto thudng ién...

- Su khdac nhau cua ddong cdg so cdp keo nd (ddi v4i may phat
dién) hay tai 1déi vai dong cu dién) nhu tuabin nudc, tuabin hgi.
may diézen, bom nudc hay mdy cong tdc... Phuong thdc truyén
déng hay lip ghép cing khac nhau.

- Céach thdc théng gic va bdo vé khac nhau.

- Vat lidu két cdu va qua trinh cdng nghé khae nhau.

Thigt ké két cdu la xac dinh kich thudc ngoai cia may dién do
do can phai vé ra. Day la moét phan quan irong cua thiét ké két
cdu may dién vi khéng nén coi d6 chi 1A mot su k&t hop hinh hoc
gida cac chi ti€t Can cv vio tinh toan dién tu va théng gid co
thé dua ra nhiéu phudng an két cdu khdac nhau. Nhitng phuong
an nay veé kich thuoe, trong lugng, tinh tién lgi khi st dung, dé
tin cay khi lam viéc, tinh gian don khi ché tao va gia thanh cua
may c6 thé khéng gidng nhau. Vi vay khi thiét k€ cin chi y dén
tat cA cac y8u té do.

Nguyén tde chung d€ thiét k& két cau la:

- Dam bao do tin cAy cua may lde lam viéc.

- Dam bao bao dudng mady thuan tién.

- DAam bao chf tao don gian. gia thanh ha.

Sau dAv sé trinh bav nhitng ké&t c4u co ban cia mdy dién dé
cd th€ hi€u mot cach khii quat vé thist ké két cdu nhung khi thiét
ke thyc sy can phai két hgp v8i nhang kinh nghiém cia co sd san
xuat vi kft cdu mdy dién ¢d quan hé mat thiét vai kha nang cong
nghé va tinh kinh t& véi tinh thong dung cua cdc cong cu ga lap va
khudon dap, khuon dic, vdi cde chi tiét tidu chuidn hoa.

9.1.1. Phén loai cac kidu k&t cdu may dién da dinh hinh

K&t cdu cta nhing may dién hién nay dudc dinh hinh theo
cach bao vé, cach lap ghép, thong gid, dac tinh cia méi trudng
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bén ngoai v v

a. Phan loai they phu rng phdp bdu vé mdy
doi voi moi tricirng hén ngodi

Cap bac vé may ¢d anh hudng rat ldn dén két cau cda may. Cap
bdo vé duye ky hieu bang chd [P va hal chd s6 kem theo, trong do
chit s6 thi nhat chi mic dé bao vé chong su tiép xUc cla ngudi va
cic vat khdac roi vao may. duge chia lam 7 cdp danh s6 tu 0 dén 6
trong dé s6 0 chi rang may khong duge bdo vé (kiéu hd hoan toan)
con 36 6 chi rang may duge bdo vé hoan toan khéng cho ngudi tiep
xuc, dd vat va bui khong lot vao Chir 36 thif hai chi mue d6 bao vé
chéng nudc vao may gom 9 cap danh s8 tu 0 dén 8 trong dd sa 0
chi rang may khong duge bdo vé cdHn s6 S chi may co thé ngam
trong nudjc trong thoi gian vo han dinh

Thudng co thdi quen chia cap bao vé theo phuong phap lam
ngudi may. Theo cach nay may dién dude chia thanh cac kifu két
cdu chinh sau:

- Kiéu ho

Loai nay khong co trang bi bao vé su tiép xtic ngau nhién cac
bo phan quay va bo phan mang ¢ién. cong khéong cd trang bi bao
vé cac vat bén ngodi roi vao may. Loal nay dudc ché tao theo
kigu tu lam ngudi Theo cAp bao vé thi day la loai IPO0 . Loai
nay thuong dat trong nha, c¢d ngudi trong coi va khdng cho nguoi
ngoai dén gan

- Kiéu bao vé

Cd6 trang bi bdo vé chéng sy ti€p xuc ngdu nhién cic bo phan
quay hay mang dién, bdo vé cac vat d ngoai hoac nudc rdi vao
theo cac gde dé khac nhau. Loai nay thudng 1a tu thang gic. Theo
cdp bao vé thi ki€u nay thudc cdc cap tu IP11 dén IP33.

- Kiéu kin

La loai may ma khéng gian bén trong miy vi méi trudng bén
ngoai dude cach ly. Ty theo muc dd kin ma cdp bao vé la tu
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P14 1ro lon éu kin thudng la tu thong gia bang cach thoi gio
& mat ngoai va hay thong gid dac lap bang cach dua gis vao
trong may bang duong dng Thuong dung loal nay 0 mai trudng
nhi¢u bui, Am udt v.v.,

- Kieu bao vé dac biér nhu loai chdong né. bao vé chong mabi
trugng hoa chat.

b. Phan loai theo cdch lip ddt

Theo ciach 1ap dat may. ky hié¢u bang chid IM kem theo 4 cha
s6 tiep theo. O day: 56 thd nhdt chi kidu két cAu gdom 9 s6 danh
so tu 1 dén 9 trong d6 36 1 chi 6 bi dude lap trén nip may va sé
9 chi cach lap dat dac biét S8 thd hai va ha chi cach thye lap
dat va hudng cia dau true may S§ thi tu chi k&t cau cha dau
truc gom 9 loai danh so 1t 0 dén 8 trong dd 36 0 chi may khong
co dau true, 36 1 chl may ¢6 mat dau teue hinh tru. s6 8 c¢hi dau
true co vac Ki€u dac biét khac.

9.1.2. K&t cdu stato cua may dién xoay chiéu

. Vo stuato

Khi thiégt k& két cdu vo stata phai phéi hgp véi yéu cau veé
truyén nhiét va thong gic. déng thoi phai ¢d du 4§ cing va da
bén. khong nhing sau khi lap 15i sat ma ca khi gia cong vd.
Thudng di dé eting thi cung du do bén Vo6 ¢6 thé chia lam hai
loai: lnal gang duc vd loai thép tAm han lai. Loai gang duec lai
phan tam hai loai: loai ¢o gan trong va khong c¢6 gan trong thinh
9- 1) Loai khéong ¢d gan trong thudng dung doi vdi may dién ca
nho hoac kiéu kin, lic do lung 151 sat ap sit vae mat trong cta
va va nhiét truvén true tiép lén vo may. Loai ¢6 gin trong co dac
didm la lic gia cong, t6c dd car got cham nhung phoi liéu ba di it
han loai khéng ¢d gan trong

Phuang phip ¢6 dinh 16y sat trong may dién ¢d nhod va vua
thuang la dai 1oi thép lai roi ép vao vo hoac x&p truc ti€p cac la
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ton silic vao vo roéi
h6t hai dau. O
may dién ldn thi
x€p cac la tén silic
vao vo roi dung

buléng ép chat
thinh 9-2)
Loai voé bang

thép tAm han gém
it nhat la hai vong
thép tdm trd lén
va nhing gén
ngang lam thanh
khung. Nhitng
dang khdac dau
xudt phat tu dang
co ban dd.

h. Léi sdt stato

Khi dung kinh
ngoai 16i sat nho
hon 1 m thi dung
tim nguyén dé
lam loi sat. Lai sat

—rrrs

TZITIL)

iz

A,

h

s, '72'3

Hinh 8-1. V& may dac bing gang
a. gan trong b. khéng cé gén trong

sau khi ép vao vo sé cd mot chét
cd dinh véi vé d€ khoi bi quay
dudi tdc dung cia moémen dién

£,

Néu duosng kinh ngoai lai sat
l6n han 1 m thi dung cac tdm
hinh ré quat ghép lai. Khi ay, dé
ép chat loi sat, thudng dung hai

o
““urlq

Hinh 9-2. C8 dinh 16i sat lén vd

bing gd va chét
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tam theép day ép
hai dau. D& tranh
luc hudng tam va B
luc hut cac tdm, N
thudgng lam nhitng
canh dud6i nhan
hinh ré quat trén

cdc tAm d€ ghép Hinh 9-3 Ghép (61 st bing cac 1&m hinh ré quat

cac tAm vao cdc

gan trén vé may (hinh 9-3).

9.1.3. Két cau stato cua may dién mot chidu

Stato may dién mdt chidu cd vé, cyc tit chinh va cue tir phu.

Vo thudng la thép dic hoac thép tAm udn lai. Da6i vdi may 1on,
co thé chia lam hai phan dé& dic va van chuyén cho tién lgi,
Duting phan chia khong nAm trén dudng tAm ngang ma cao hon
hoac thap hon mét chit dé tranh ché bat cue tit phu.

May dién c8 nho va vira dung 6 truc dat trén ndp may va ndp
duge ¢6 dinh lén vé mdy bang ga. Cuc tit chinh ¢6 thé lam bang
thép khoi hoac bang thép tdm ép lai. Hién nay thudng dung thép

tdm hay thép ky thuat
dién cda Nga ky hiéu
3411 day 1 mm ép va
tan lai. Cuc tir chinh
dude cé dinh lén vd may
bang bulong. D6i vai
nhirng cue tu lgn, dé€ cho
luc kéo cia buléng tic
dung déu lén cde la ton
clia cuc ti, & gitta cuc tir
dat mot thanh thép dai
Xuyén sudt cuc tiu va
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buléng bat lén thanh
thép Ay (hinh 9-4)

Cue tu phu thuang
lam bang thép khai va
trong may lén cdon lam
bang thép ki thuat dién
3411. D6i vdi may nho,
cue ti phu ed hinh dang
nhu d hinh 9-5a, vai
may ldn nhu & hinh
9-5b dé tang bé mat

al

Hinh 8-5 Cuc tuU phuy

tiep xdc gita cue tit phu véi vo may.

Cuc tit phu dude bat vao vo may bang buléng,

9.1.4. K&t cdu réto cua may dién zoay chidu va mdt chiédu

Vé k&t cau, rato may dién moét chidu va xoay chigu ¢d nhigu
diém giong nhau. Khi xét dén két cAu cua roto can chu y dén cac

luc tac dung lén roto khi may lam viée.

Néu dudng kinh roto nhé hon 350 mm thi 16i sat roto thuong
dude ép truc ti€p lén truc hoac éng long true. DG 1a vi duang

kinh réto khéng ldn,
phan trong cua 16i thép
cat ra khéong dung duogc
vado viée gl cd gia tri
kinh té lon ma két cdu
roto lai duge don gidan
hda. Viéc dung éng long
cing rdt han ché, chi
dung khi can thiét nhu
¢ dong co dién trén tau
dién dé thay truc duge
dé dang. Khi dudng

s

Hinh 9-6. Gia dd rbto
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kinh roto lon hon 350 mm, duong kinh trong réto c6 gang ldy lén
dé dung l6i 1ay ra lam viéc khace, do d6 can cd gia dd roto (hinh
9-6).

Khi dutng kinh réto l6n han 1000 mm thi ding cac tAm ton
silic hinh ré quat ép lai. Luc d6 dung gia do réto hinh canh sao
(hinh 9-7). Gid da roto trong cac may lon thuong lam baAng thép
tdim han lai.

%’W/é

Z //’%

——

TSI AT VA LSS

Minh 8-7. Gi4d dd rdto hinh canh sao

Loi sat cAn duge ép chat vai dp sudt tu 5 kg_fcm: déi vai may
co trung, dén 10 kglem® véi may co nhod va phai cé nhing vong
ép d€ dam bao giu ap sudt dé. D& tranh 16i st & hai dau bi tan
ra thl trong may nhé dung nhitng tdm thép day 1,5 mm ép lai.
Trong may lon dung tdm ép cd rang. Rang phai tdn hay han vao
tdm thép ép dé dam bao khi quay khong vang ra.

Vong ép clia may dién moét chidu va may khong ddong bd réto
day quin mot mat dung dé ép chat l6i sAt, mo6t mat dung d& lam
gia do dAu day quin nén c¢d dang nhu d hinh 9-8. Trong may
dién cd nhd thuong duc bing gang, trong may 16n thuting ding
thép tdm han lai. Dung gia do lién vanh ép sé dé dang cho viéc
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dai dau day cho khai vang ra khi quay

Roto may dién khéng dong bo thuong co ranh nita kin va dung
ném ¢6 dinh day trong canh. Trong may dién mét chidu dung
ranh hd, cd khi khéng ném ma dung
dai bang day thép. Day dai co wu diém
Ia hiéu sudt s dung ranh cao, da tén
cong nhung co khuyét diém la khi can
siya maét phan ta day quan thi phai
thdo hét day dai ra, dong thoi lam tang
tén hao sat. tang dién khdng tan. Vi
vay chiéu rong mébi boi day dai khong
qua 1.5 + 2 em. Dudi chd dai day cd Hink Be8. Vinh dp 18 i
dém gidy cung day 1 mm va mot 1dp 54 43 gay day quén
bang mica day 0,3 = 0,5 mm. Thudng
dai day & nhirng roto ¢6 dudng kinh
nhd hon 20 dén 25 em,

Dau day quiAn cldng can phai dai
day, chidu rong ctia dai cd thé dén
4 cm. N&u khi tinh toan can dai
rong hon thi phai chia doan. Dudi
dai day, ngoai cach dién ra con dat
nhiéu tdm ddng cach quang theo
chu vi, day 0,3 mm rong tu 8 dén
15 mm. Khi dai xong thi bé cong
hai dau tdm dong lai d€ om lay dai.
Co khi han thiéc béi day dai hoac
dung cA hai phuong phap.

Hinh 9.8, RAto mdy dién déng bb
tbng sudt nhd. dudi 100k W

9.1.5. Ké cédu réto may dién ddng bd cuc I0i

Réto may dién dong bo cuc 1di gbm co gong tir, cuc tu va day
qudn kich tit. Trong mdy déng b6é nhd, gong tir va truc lam thanh
méot khoi, géong tu co the ¢d dang tru tron hoac tru c¢d sé canh
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bang s6 cuc ti va cuc ti
cung day qudn kich tu
duge bAt vao gdng tu
bang buléng (hinh 9-91.
Khi cOng sufit may ldn
lén, gong tu dudce ché
tao riéng va ldng ndng
vao truc.

Vai roto co dudng
kinh ldn thi géng tir va
gia do gdng tu lam
thanh hinh cdanh sao
bang gang hoac bang
thép han. Cuc tu duge
¢6 dinh |én gong tir bang
buléng hodc bang ranh
dudi nhan (hinh 9-10).

Trong may ddng bod
tuabin nudc, dang loai
roto ki€u xép tdm. Géng
tiw duge ghép bang cdc
tAm thép day hinh ré
quat va ding buléng bat
chat.

Hinh 8-10. R&to may dién ddng bd
c6 dudng kinh Idn

Cuc tir thudng duge ghép bang nhiéu tdm ép va tan chat vai
lyc ép dén 20—25 kgiem® va hai diu dung nhifng tim thép day

eép lai

9.1.6. K&t cdu réto may phat tuabin hoi

Két cdu roto may phat tuabin hoi thudng lam nguyén khai va
dung cho mdy hai cuc. Thanh phan tap chit (8, P) cta vat liéu
khéng duge qua mot ty 1@ nhdt dinh vi luvu huynh lam giam dé
cing con phét pho lam gion truc. Tam truc phai duge khoan suét,
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modt mat dé kiém nghiém, mat mat dé trinh dng suit tap trung.

Vong ép dau dﬁ).g'{\ ném 14 noi dUng suét tap trung ién nhat.
D& gidm dién khang tAn. mot phan vong ép va ném dude ché tao
bang vat liéu phi ti inh Ném con lam thanh day quédn can va
vong ép dau day lam vanh ngan mach BDé trdnh tiép xuc khéng
t6¢ co thé dung mo6t vbng ngin mach.

Ranh thuong ¢o bai loai: loal rAnh hudng tam va ranh song
song Hién nay it dung loai ranh song song.

9.2. TINH TOAN TRUC

Ngoai viéc phai chiu toan bd trong ludgng caa roto ra, truc con
chiu mémen xoin va mémen udn trong qua trinh truyén déng tai
(banh rang. curoa...). Truc con chiu luc hudng true, thusng la luc
kéo nhu d cdc may ki€u truc ding. Ngoai nhiing tai trén con
phai chd y dé&n luc tu moét phia do khe hd khong déu sinh ra.
Cuét eung truc cdon phai chiu lyc do can bing dong khong t6t gav
nén, nhit la khi qua toc do gidi han.

Muén thiét k& t6t mot true can phai dam bao ba yéu cau co
bin sau:

1 Phai ¢6 du d6 bén g tAt cA cac tiét dién cua truc khi mav
tam viéc, k& ca ldic cd sy ¢d ngian mach.

2. Phai co du do cing dé€ tranh sinh ra do vong qua lgn lam
cham réta vdi stato.

3 Tac db gidl han cta truc phai khac nhiéu vdi téc do lic may
1am viée binh thudng.

Khi tinh toan truc phai tinh & ché d6 lam vigc xdu nhat

Duong kinh truc 8 chd dat I6i sat d6i v mdy | + 250 AW ed
thé chon gan ding theo céng thic sau:

D, = 0,25D dé6i véi may moét chidu va dong bo;

D, = 0.3D d4i vdi may khong dong bo
trong dé: D la dudng kinh ngoai rato.
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Truc duge ché tao bang thép tot. s6 40 hay 15

Déi véi cac dudng kinh dén 100 mm thi dung phai liéu la thép
can, cdon cia may ldn thi dude ché tao bang thép ren ¢d hini
dang tuong Ung vdi truc thyc, co du lugng dé gia cong. Trén truc
may thudng ¢s nhidu bac va déi véi may dién hién dai co duong
kinh dén 100 mm thuong thiét ké dudng kinh cac bac thang ke
nhau khac nhau rat it va cé gdng cang it bac cang t6t d€ tang
cudng suc bén cua truc va tinh kinh t& luc gia céng. Trong luong
truc lice d6 tuy ¢6 tang nhung khéng dang k€ vi truc chi chiem
tit 6 dén 10% trong lugng ciua may. DSi vdl truc dugng kinh lén,
do lam bang thép ren nén thi€t ké cac bac thang theo suc bén va
d6 cing cua tung bac.

Trén true may thuong co then. Bé rong cta then chon theo bé
rong cua then & phan dau true mdy va duge tiéu chuan hoa. A
dav truc ¢4 16 tam Khi chon kich thudce tiéu chuan cda |6 tam
phai chon 16n hun mot cdp vi1 trong may dién khang nhing 16
tam dung dé gia cong truc ma con dé¢ gia cong nhitng chi tiét lap
trén truce nhy tien duong kinh ngoai loi sit réto, vanh d6i chiéu...

Trén truc can tranh dung then nghiéng d€ tao ra ranh
nghiéng trén 16i sat vi nhu vay sé gap khd khan lic ché€ tao.

Dai voi true cd dudng ép 161 sat nhé hoan 50 mm thi c6 thé
khang dung then dé ¢8 dinh |6t sat ma dung phuong phap lam
nhiam.

Kich thuac dau truc duagc tidu chudn hda (xem phu luc VIII).

9.2.1. Tinh dé véng cua truc

Trén true thuang ¢ nhitng luc tac dung sau: trong lugng G do
ban than 15i sit va dAy qudn sinh ra; trong lugng K cua cdc bd
phan khac 161 sat nhu ¢d gép, cdnh quat; lyc kéo dau truc P do
phuong thuc truyén dang gay nén; luc tit mét phia Q do khe ha
khong déu sinh ra.

Thuc t€ la trong luong G va K tic dung 1én truc 8 nhiing chd
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khac nhau, nhung dé& don gidn hoa tinh toan ta coi nhu tac dung
lén cung maot ck.b @ chinh gita 16i sat roto va tdng trong luong
roto dd duoc tinh theo cong thic sau:
G = 63D + D107 (9-1)
trong do:
D, l; - dudng kinh va chiéu dai cua cd gop;
D, | - duong kinh va chigu dai 15i sat réto.

doana — —  —wda doan b ——t= doanc =
‘”gb 1h |32t |

1a Z2a K/

| B N G 5 ) s s %
;J.]T_______ - e«&_u_\——rjf = .'4'

o
. — =g
I.I:*" 2, |

Hinh 8-11, D& tinh toan truc

Thuéng khi tinh dd véng cua truc chi tinh & diém gita chigu
dai 161 sat roto vi thue té la do vong ¢ ddy thusng 1dn nhat va cd
thé gdy nguy hai lam réto cham vao stato,’

Theo tinh toian vé sdic bén vat liéu, néu truc co két cdu nhu a
hinh 9-11 thi d6 vong & tiét dién 1-1' do téng trong lugng roto G
sinh ra bang:

G 2 2
= (5,2 + S b%) (9-2)

5

f. =
G 3Bl
trong da:

E - modun dan tinh cua thép, E = 2,1.10° kg/em”

203



Sy = S ——
: (9-3)

L

[ T |
S.’l = J
1
z

d day J, = vy df la mébmen quan tinh cla tiét dién & cac bac

thang.

Lite kéo dau truc P phai duge tinh lic chiu uén nhidu nhat
nghia 1& chiéu cia luc P hudng 1én trén (hinh 9-12) theo cong
thitc sau:

M,
R

P = k, (9-4)

trong do:

M, - mémen xoan dién tu (kg.m);

R - ban kinh cua banh rang. truc néi hay puli (em);

k, - hé s6 truyén dong.

Khi truyegn déng bang truc ndi tiép thi k, = 0,3, truyén dong
bang banh rang thi k, = 1,5, truyén déng bang dai hinh thang
thi k, = 1,8 va dai det thi ky = 3.

D6 véng do tac dung cna luc kéo dau truc P g tiét dién gita
161 sat bang:

P :
fp =——~ [(1,BIS, - S)a + bS,] . (9-5)
3EI-

v oy 2
trong da: 5, =2 AL
J!
Gia thiét e, 1a d6 léch tam ban dau cua réto khi may chua co
ddong dién do cong nghé va d6 vong do luc G va P sinh ra.
Thuong ldy e, bang:

e, = 018 + f, + f (9-6)

(8]

Luc tit mot phia do ¢6 d6 léch tam ban dau sinh ra bang:
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e()
Q, = 3D —& 9-T)
S

Luc ti mér phia nay duge tinh voi mat do tir théng khe ha
khong kht B, = 0.7 T Dudi rac dung cua luc tir mot phia nay

frue s€ co do véang la:

Q‘l QIS
fo=1; - =— (9-8)
G K
G
trong do K =t goi 1a dé cuing ving cha truc (Ja lye can thiéy
9

dé sinh ra mot do vang bang 1 em § didm tac dung)

Do vong nay lam truc thém léch tim, do d8 luc tit mot phia
lai tang thém va ¢ ti€p tuc nhu vay cho dén khi truc dn dinh.

Do vong cudi cung do luc tit mot phia sinh ra bang:

f f
v = ~ = 19-9)

t, I -m

 P—

Q
fQ
trong do m =—.
e

Tu cong thic trén ta thdy luc tit mot phia e trye 6n dinh
bang:
Q

Q =—1L (9-10»
-m

va diéu kién dé€ truc lam viéc dn dinh li:

0
m=— <1
e

D6 vang tong cua truc lic lam viéc 6n dinh la:
f =1, + 1+ fy (9-11»
Quy dinh trong mady dién khong dong bd f < 1074, trong mdy
dong bd f < 877 va trong mday mot chiéu f = 6%d



9.2.2. T8¢ db gioi han cua truc may dién

Goi e 1a khoang cach piua tam truc vdi trong tAm -ua réto thi
G
luc Iy tam khi roto quay vai téc d6 « sé bang ew, trong do g la
o
B
@a 1o¢ rrang rrvang. G ola trong lde cua r6to.

Luc ly tdm nay lam véng truc mét quang y', y° lai sinh ra lue
ly tam 16n hon ¢d et nhu thé cho d&n lie can bang véi luc dan
tinh cda truc. Néu xét dén ca lde tU mdt phia lam true vong
thém thi phugng trinh e¢in bang vé luc khi truc quay bang:

G,

—w le + ¥) + Kmy = Ky (9-12)

g
Giai phudng trinh nay ra ta tim duge d6 véng y:

e
y = (9-13)
i1 - mKg
=G )

a3

B R N G . . .
Ta thiy néu mau s6 bang 0 nghia la —w” = Kil - m) thiy

tién dén oc. truc mat dd bén Thac db dng vai lac av goi 1a toc do

]‘_-))\
= 300V : (9- 14)
[

gi6i han va bang:

Ny,
Trong wmay phar thiy dién thudng thiér ké N, = .2 n ma
n,. = L3ng ..
9.2.3. Tinh toan dé beén cua truc
MAmen xoan truyén dong trén truc bang:
P,
M = 97500 — (9-15)

]
trong do:
P, - cong suat dau fruc tinh theo &W;

n - toc dé eda may tinh theo vong.ph
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Thue té la true con chju ca mémen udn nén ung suat kéo téng
cua hai loai mémen xodn va udn bang:
1 = S
g = — v M~ + «kM; 19-16)
W

trong dd,

W = 0.1d} 1a mamen khang uén;

M - mdémen udn;

k - hé sa qua tai

Thuang liy k = 2,0 ddi vdi may mét chigu va xoay chigu lam
viée trong didu kien binh thuong: k = 2.5 déi véi may xoay chigu
lam viée trong diéu kién nang né; k = 3 d6i vdi may mot chidu lam
viee trong diéu kién nang né va k = 4 dé1 vai may phat diézen,

d, - duimg kinh truc trir di chiéu sau 16 then em);

¢ - hé s6 ty Ié gita dng suat udn va dng suat xoan cho phép
Do1 vai may quay khong thuan nghich, « = 0,6: vdi may quay
thuan nghich, ¢« = 0.8

Thuang phai nghiém da bén truc g ti€t dién sat § truc vi ¢
day thuang nguy hiém nhat.

9.2.4. Vi du vé tinh toan truc

Mot may dién mot chiéu cong sudt P, = 450 kW, téc do quay
dinh muz n = 1000 vongph, duge néi truc bang khop mém,

4 h = 1
T8 e A
S Ol UL P = U ) D -~ S
Lt 8 sjg s T€ 1
U S 3. & 5 oL I L
r AL [ RS e
B ol b
37 == w =28 =~g

Hinh 9-12. Tinh toan truc



Duang kinh'phan ting D = 59 cm, chiéu dai phin dng 1 = 35 em,
dusng kinh cé gdp D, = 35 cm, chién dai ¢d gop I, = 25 om,
khe hd khong khi s = 0.4 vm, dudng kinh d tam c¢dc vdu ciaa
khép néi D, = 2&6 rm  Kich thude truc nhu ¢ hinh 9-12

a. Tinh do vong

Trong luong phan dng:

G = 6.3(D1+Dl 107 =6,3(597.35 +35°.25110° = 980 kg.

Momen xoan dau truc dinh mdc:

P, 450
M, = 97500—= = 97500 = 44.000 kg.cm.
n 1000
Lue kéo dau truc:
M, 414000
P=k,— =03 —— =925 kg
TR (28.6:2)

43

Tinh 5 . S. §  theo bang sau:

Tiet | d ] Joy r y3  yd-yd oyl oyl o2 !y?-
]

dign , om ot | om ‘ cmd cm? || ont | em? i cm? (m-2
Phén bén pha tryc
: : . . .
b ! 1|79, 2 | 8 8 l 0ar b 4 | 4 " 0008
2b 13 1425 12 1720 1712 . 120 144 140 001
3 1 16 3400 28 22000 20280 516 780 536 016
db ‘l 165 3700 | 495 121000 99000 2680 2450 1670 04%
| Se= 3377, 5,=071 -
Tigt | 4 Jooiox LA LI P LI C
dén i om cm* om i 3 3 .ml"
Ph5n bén tra truc
T - T
\a ‘ n 719 2 | 8 ! 8 Y00
2a | 12 |080] & 52 . 504 | 047
3a 13 | 1425 53 | 15000 14.488 10,10
4a ! . 2530 57 185000 170.000 67
5a S 3700 815 540000 | 355.000 96 j
S,-1738 I
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N6 véng rruc £, do trong luong rota gay nén o tier diep 1- ("

© Sa‘+ Sb
- Ee—— a“ + § Ty =
Cr 3El_ ol P
a60 . .
= . — (33,17 x 81,56 +173.6 x 49,57] = 0.012 em.
3% 2110 131

D& véng truc f, do luc dau truc P gay nén 3 tiét dién 1-1"
P,

fp =——~ [(1.51S, - S,pa + bS] =
3El- |

925 x 40
= —— — _[(1,6 x 131 « 0.71- 331815 +495 » 173.6)=
3x2,1.10%131~

= 0.0056 c¢m.

D6 léch tam ban dau e
e, =015 + f, + f, = 0,04 + 0012 + 0.0056 = 0,058 cm.
Lue ty mot pha ban dau:

v

= 900 kg.

[2%
QU=3D1§:3,59‘35X

Do vang fy, do lue tir mot phia gAy ra § tiét dieg 1-1°

i, 0,011
fM = — = — — = 0.0138 cn.
! - m 1 -
trong dd-
Q 500
f, = fp—— = 0012 —— = 0,011 e;m
G .
£, 0,011
n =-= —— = —— =
e 0.056

D6 véng téng & tiét dién 1-1"
=1, + fp + fy, = 0,012 + 0,0056 + 0,0138 = 0.0314 cm

D6 véng nay bang 7,5%4 nén cho phép.
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bh. Toc do gioi han
/T - m /1-02
= 300 = 300v —OTU— = 7700 vongph
fe 01

Tée d6 nay cao hon hin tée d6 dinh muc nén do cing cua truc
col nhu dat yéu cau.

n

gh

¢. Tinh 45 bén cda truc
. Kiém nghiém o tiét dién I-c:
Mémen uén:
M = kPl = 2 « 925 x 24,5 = 45000 kg.cm.
3 day lay hé s6 qua tai k = 2.
Mémen khang uén:
W = 0td} = 0,1 x 92" = 8 em’,

Ung suit kéo cua truc & tigt dién 1-c.

VM + @kM)® V450007 + (0.8 x 2 x 44000)°
g = =

w 78
1070 kgiem?

& day 1ay « = 0.8
. Kiém nghiém & ti€t dién 2-¢
Mamen udn.
M — 2 .925 « 37,5 = 70000 kg.cm.
Momen khang udn:
W =01 x 105 = 115 em’

Ung suit kéo cua truc & tiét dién 2-c:

v 70.000° + (0,8 x 2 x 44.000)°

g = = 850 kg/cmz.
115

. Kiém nghiém céc hét dien trong doan b cua truc.

Phan luc B trén 8 true B duge tinh theo cang thuc:
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C

5%
B-,-(GﬁrQ)-l—+Pl

&81.5 71
= {960 + 1100y —— + 2 « 925 — = 4700 kg
31 131
trong do: Q 300
= = 1100 £g.

1-m 1-0.2

Mémen udn 0 tiét diéan 1-b:
M = kPlI‘ + Bl = 2 x 925 x 42 + 4700 x 2 = 87400 kg.cem

trong dd lp va |, 1a chiéu dai tu diém tic dung cia lge P va B
dén tiét dién 1-b.
U'ng sudt o tiet dién 1-b:
V874007 + (0.8 x 2 x 34000)° ,
o = = 840 kg em~
133

trong dd:
W=01x11" = 133 em'
udén a tiét dién 2-b:

Mémen
M =2« 925 % 52 + 4700 x 12 = 151.000 kg.cm
L'ng suit & tist dién 2-b:
v 151000 + (U,8 » 2 x 4400(" X
o = = 160 kg.em-
: 220
trong do

W =01 & 13' = 220 em®
. Kiém nghiém cac t1ét dién trong doan a ciia truc

Phan Jue A trén 6 truc A duoe tinh theo cong thue:

b c
A=(G + Q\—‘— + P—l— =
40

+ 2 x 925 = 1343 kg
l

= (960 + 1100



Momen uén a tiét digén 1-a:

M = A}, = 1345 x 2 = 2690 kg.
trong do 1, la chiéu daij tit diém tac dung coa luc A dén tiét dién
1-a

Ung suat o tiét dién 1-a:
2690 .
0 = —— = 20 kglem~
133
trong do:
W =01x11> = 133 em".
Mdmen udén & tiét dién 2-a:
M = 1345 x 8 = 10800 kg.cm
Ung suit uén & tigt dien 2-a:
10800

o= =64 k .-"cm1
170 g

trong dd:
W = 0.1 x 12° = 170 em?
Mémen uén & tiét dién 3-a:
M = 1345 x 53 = 71500 kg.cm.
Ung sudt ubn d tigt dién 3-a:

71500 N
o= = 325 kglem”
220

trong do:
W =01 x 13° = 220 cm’,
Momen uén 0 tiét dién 4-a:
M = 1345 x 57 = 77000 kg.cm,
Ung suat uén & tiét dién 4-a:
77000

0= = 225 kg'.’cm2
340

trong do-
W = 0,1 x 15° = 340 em?.
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9.3. TINH TOAN VANH EP ROTO

Vanh ép a hai dau 15i sat duge gitt chat bang bulong xuyén
qua chidu dai 16i sat d6i v6i may lon (hinh 9-13a) hoéc bang
nhitng vong chét déi vai may nhd va trung binh (hinh 9-13b)

Ap suft cua 15i sat 1én vanh ép vao khoang 5 dé&n 10 kgiem®.
Bé mat cia vanh ép trén do chju tdc dung cua luc ép dan hdi l6i
sdt c6 thé tinh theo dién tich hinh vanh khan ¢6 duong kinh
ngoai la vong tron qua phén gita cia cdc ranh (n&u vanh ép ép
cad cdc rang cia lai sat) hoac dudng kinh qua chén ranh cua 161
sdt va dudng kinh trong D bAng dudng kinh trong cta 16i sat.
o €y - 2
TN T | ==

i)l M7

' H,-r' ' ‘,/
1

¥

N \\\\\.\W]

—
w4
1I 2
\u%gqa:x&i

hml
— &
— 50
S
I

M |y
., C__1l13

Hinh 8-13. L& sdt réto
a dung bulBng c8 dinh; b. dung chdt cd dinh
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Vanh ép chiv mdt mémen xoan déu trén chu vi. Mamen nay
duce tinh theo codng thic sau:
M = PCR, (9-17
trong do:
P = z(Ri - Rf)p - dp luc lén vanh ép;
p - ap sudt lén vanh ép;

R.. R, - ban kinh ngoai va trong cua vanh ép;

1-c’
C = (— L3 12 mot hé 3§
1-a~
R
41 ::—.—l vAa /3 =_"°
RZ R’2

R, - ban kinh diém tdc dung cua phan luc ép.
Ung sudt do mémen xodn sinh ra & mat di€m bat ky trén
vanh ép bang:
Me, R

X C

Oy = — (9-18)
27 R,
trong do:
e, - hoanh dé rua diém x;
R, - ban kinh 4 diém x;
R. - ban kinh 8 trong tam cua vanh ép
Vanh ép khi quay con chiu luc ly tam do ban than trong luong
ctia vanh ép sinh ra. Ung sudt & diém x do luc ly tAm 46 sinh ra
bang:
R n , R,
g, =— (——)° (9-19)
< 10 1000 R,
Vanh ép thudng ddng thoi lam gia dg dau dAy quin. Dudi tac
dung clia mémen xofan va luc ly tam, dng sudt 16n nhAt tap trung
d di€m cd e, 1dn nhat hoac R, nhd nh&t nghia 1a & diém B va A
(hinh 9-14). Ung sudt ¢ bai di€ém do bang:
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M R: n , R
gs = | e, +— )" ] —
21 10 1000 R,
: (9-20)
M R® n , R
op = (e - — (= ] =
27J 10 1000 Ry
Ung suét cho phép cua vat liéu lam vanh nhu sau:
Gang 12-28 Oy = 400 kglem*®
Thép T3 o, = 1000 kglem?®

CT5

%

1200 kglem?*

Néu vanh ép |lam bang thép han thi phai nghiém lai ing suAt

moi han.

9.4. TINH TOAN NEM VA DAl TREN LOI SAT ROTO

9.4.1. Ném

Khi roto quay, day dong dat trong ranh sé bi luc ly tAm lam
vang ra nén ném phdi chiu luc tdc dung. CAn phai tinh \ing suit

cua ném.

Goi n . 12 téc df cao nhat cia roto;
D la dudng kinh ngoai réto; h_ la chigu
cao cia ranh; b, 1a chidu réng ranh; h
la chidu day cia ném; m, n la chiu cao
va chiéu rong day din trong ranh; u_la
s6 thanh din trong ranh. Dang ném va
ranh nhu & hinh 9-14.

Dién tich phan dbng trong ranh:
FC
Trong lugng dong trong ranh trén
1 cm chidu dai theo truc:
3
Ge, = Fe, x 8,910
Trong lugng cach dién trén 1 cm
chigu dai theo truc:

= Ilfl.lfi.l.l.t .

ba

SlL:

VAT
0
71%1%

11997

s |\
A

mZZl%
afe—

-—br—-

Hinh 9-14. N&m va ranh
phén Ung
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Gy = tb.h - F 25107
trong dd 2.5 /‘zg,f'dm'z {a ty trong trung binh cua cdach dién.

Lyc ly tam cda mdt trong lugng G 0 ban kinh R bang:

N

C:

\ n - n 5
w'R = 11,2GR(——) = 5,6GD{(———)" i9-21)
1000 1000

Lue ly tam cua day qudn dat trong ranh trén [ c¢m chiéu dai
bang:

9,81

C = 56Ge + G_)D - hme 32 (9-22/
’ Cu cd r 1000

Ung suit kéo ma ném phai chiu:

Ch,
o= 15— (9-23)
hn
Ung suit cAt cia ném bang:
C
T = 05— (9-24)
h

a

Tu cong thde (9-23) duge chigu cao ném:

/ Cd,~
h, = 1,22 - (9-25)

o,
Ung sudt cho phép g, VA tc: nhu sau:
Ném gb: o, = 60 + 80 kglem?
Tep = 20 kglem?
Ném bakelit: o, = 250 kgicm*
Tp = 150 kgiem’

Chi y ty s6 kich thuée h /b, khong nén nho hon 0,25
Kich thudc ném dugce tiéu chuidn hda

9.4.2. Tinh todn dai
Tinh day dai & dau day quin
Luc iy tAm cta day quian d phan dau néi bang:
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B
C, = 5.6G,D 12(;0 ) (9-26)

trong do Gy = 1,2 » 0.Traxbu Z « §,9.10" kg 1A trong luyng dau

day quan ma daj phai chiu Trong rong thdc nay hé so 1,2 xét
dén trong IUQn;_{ cach dién; 0,71 ]a chieu dai phan dau noéi day
quan: a x b 1a tigt dién thanh dan; u, 1a 36 vaong day trong mot
vdnh: Z 1a s6 rdnh; D_ 1a dudng kinh binh quan cua day quin.

Ung suit do luc ly tam cia day quin tac dung lén dai bang:

GD n_.. .
o = L13 —— (=) (9-27)
d*W 1000

trong d¢:
d - dusng kinh day dai;
W - s6 vong day dai
Luc ly tAm cua ban than dai:

N o, 3
Cz = 5,6 71D"8 i« 1:;8:))‘ 19_28)

trong da:
S - tiét dién cua tdt ca dai;
v - ty trong cha day dai.

Ung suit do lyc ly tam cha ban than dai sinh ra:

‘/nm'(\ 2
o, = 0,022D(—— ) (9-29)
- 1000

Tdng ung sudt 1én dai bang:
o=0 + o0, (8-30)
Su dung cac cong thic (9-27), (9-29), (9-30) tim ra s6 day dai
can thi&t:
W =113 dZwG _"0) ( Tg‘g:)): (9-31)
cp 2

Thuang chon o, = 3000 kgjem® d6i véi day thép thusng.

217



9.5. ROTO CUA MAY DIEN DONG BO

O cac may dién nho. cuc tit duge bat chat 1én gong ti bang
bulong Ung sudt trén buléng khéng 16n nhung két cAu nay co
bat l6i nhu dau buléng cam ngap vao trong mat cyc lAm gidm tir
trudng coa khe hd khong khi. Khi may cd cong sudt trén 100 kW
thi ngudi ta dong rote c¢o cyc tit hinh dudi nhan hay hinh chit T
va cue tit dude ¢ dinh chat trén gong tit bAng cdc ném dong vao
du6i nhan hay duéi hinh chi T.

O cac mdy cé dudng kinh gong tit 16n, téc d6 cham, thi gong
ti caa roto dugce ché tao thanh moét vanh bang thép han trén gia
da. Cyc tit duge ¢6 dinh trén vanh bAng bulong bat tiu phia trong
ra.

9.5.1. Tinh toan cuc tr cua may dién dong bd

a. Tink vng sudt kéo cia bulong néu cuc nr duoc cd dinh
bing bulong

Ung sudt trén buléng bang:

C
T = — (8-32)
mS
trong do:
Cl
C =2— - lue ly tAm cua mot cuc ti va day quin;
p

C, - luc ly tam cua tat cd cdc cyc tu;
m - s6 bulong cia mot cuc tis;

S - tiéL dién buldng 3 ché nhd nhat;
p - sd dé6i cue.

Ung suit cho phép %p ddi voi thép 30 bing 1000 kg/em? va
thép 35 la 1200 kglem?.

NEu cuc tit co dubi hinh ch@ T tht phai tinh luc ly tam cua
cJdc ti va day qudn trén 1 cm chigu dai theo huéng truc rdi tra
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phu luc vé tiéu
chuan dusi chi
T.

ti hinh dudi nhan
(hinh thangi nhu
d hinh 915 thi
phai tinh tdUng
suidt & ché hep
nhit cia duéi 7 ,//
(tiét dién theo '
dudng AA trén
hinh).

Ung suit do

Néu dusi cuc /7/ \ ﬂ—i A
. aé
7

Hinh 8-15, Dudi cue hinh thang

bang:
C
oy = 1.65 —
4
Luc ép lén hai then chen n&u mat nghieng la 60%):

Q S C
" %cos 60"
Do do ung suat nén lén then chén bang:
C
O, = 19-33)
- a,

trong d6 a|, a, l1a cac kich thuée ghi trong hinh 9-14.
Duéi cuc tit chiu mét mémen uén do dd dng sudt & tiét dién
nguy hi€m AK bang:

C

o, = 1,86 — (9-34)
h

b. Tinh sd gid ép day qudn kich tir va luc trén gid ép

Ung suft cda doan day quan kich tir nam gitta cac cuc ti:
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2r+1

, n_. ..
5 = 0,05( W(2r + L)~ 1—”’2 )°’K (9-35)

000
trong ds3:
. L - cac phan thang cia day quin kich tit (hinh 9-16);
r - ban kinh lugn cong cua day quan kich tu;
b - chigéu rong clta day quan kich tu.
K 12 hé =6 duge xac dinh theo céong thuc sau:
3w + 6lx - Du” + 6u + 1

(ru + 1) 2u + 1)2
r

aday yu =—

L
Céng thuc 19-35) ¢6 thé
don gian hda nhu sau:
o = K2r + L)’
Néu ung sudt tinh ra
lgn hon dng suAit cho phép
cua ddng (acp = 500
kgiem®y thi phai cd gia ép
day qudn kich ti.

S6 gia ép can thi&t
bang:

_ K
m = ‘/—_500 -1 (9-36) Hinh 9-16. Day guidn kich t

c. Tinh ng sudt ud'n cia dubi mit cuc
Moémen uén tdc dung }én ti€t dién BB cGa mat cyc thinh 9-17)

M= C]l, + CJl, (9-37)
trong da:

C, C, - lyc ly tAm ctGa 1 cm chidu dai day quén kich tit va
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dudi cuc tu theo hudng truc cuc tu.
1. 1y - khodng cach tu cdc lyc trén dén tiét dién BB
Ung suft uén cia duél mat cuc tu ¢ mat cat BB bang
6M
0 = —r— 19-38)
trong dd h,

la chiéu cao

duo6i mat cuc d;
th & tiet dien 1—1%/4’—
BB.

Ung sudt F—/‘—": J
cho phép doi R q Al
voi thép day
1 mm la 700
kg,"cmz; vai

thép day 1,5
mm 1a 1000 Niph 9-17. Lue tdc dung lén dudi cye td
kg.-’cmz.

Né&u mat cuc co day quan can thi |, va h, phai 1y nhu trong
hinh 9-17b.

9.6. TINH TOAN BULONG BAT CUC TU
MAY DIEN MOT CHIEU

9.6.1. Tinh t04n bulong bét cuc tir chinh

Lye tdc dung lén mat cuec do mdomen tai sinh ra bang:

kM,
Q =_D' (9-39)
p

trong dé mamen xo0dn M, bang:

PZ
M, = 97500
n




k - hé s6 qua tai,

p. D - s6 déi cuc va
duong kinh phan ung.

Luc Q va trong luong G
cua cue til va day qudn kich
tit khong phai dung dé cat
buléng ma lam cho cue tu
bi x6 dich di (hinh 9-18).

Hé s6 ma sat thuong lay ,:;)
bang 0,2, do dd lue tac SETR
dung Ién buléng bing:

Hinh 8-18 Lyc tac dung 1&n cyc tJ chinh

+ G
p-*E
0,2
Ung suft trén bulong bang:
+ G
o =_Q— (9-40)
0,2mF |

trong do:

m - s0 buléng;

F . - tiét dién bulong trit di ren.

UUng sudt cho phép doi véi thép CT3 la 600 kgiem”

9.6.2. Tinh toan cuc tur phu

Trén cuc tit phu cd cac lue tdc dung sau: lue tit gitta né vdi
cac cyce tir chinh hai bén trong lugng G' cua cuce tu phu va day
quén thinh 9-17)

Luc tir kéo clia ede mat cue ti chinh hai bén bang:

F.F;
@ = hl—e— (9-41)
4.10'[]

trong do:

F_. F, - sdc tir dong cuc tit chinh va phuy;
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[. - chiéu dai cue tir chinh.
Cac kich thude khae xem @ hinh 9-19

Luc tir kéo cua than cue tu chinh @ hai bén cye tu phu 1gia
thiét tir tan cua than cue tir phan b6 theo hinh tam giac):
F.-F :
Q. = (H - hL——1 (9-42)
: 18.10"1
Vay luc kéo cua bulong phai l6n hon tri s6 sau dé cuce tif phu
khéng bi xé dich:
QI+Q:+G'
02
Vi chan cua cue tit phu rat
hep so vdi cuc tif chinh nén
dudi tac dung cua luc Q,
(diém tac dung cach chan cuc

19-43)

= 0,9H), luec Q, tdiém tac ]:
- a .
dung cach chan cuc 0,7H) va
cua trong lugng ban than cuc
tit phu va diay quan G’ (diém

tac dung ¢ giva cuc) 6 kha Hinh 8-18. D& tinh lc tac dung
) #n cuc tU phu

nang sinh ra méomen lam lat
cuc tiu phu. Mémen do can
bang vdi momen do buléng cuc tir phu kéo lai. Luc d6 bang:

H -
P" =——(0.9Q, + 0,7Q, + 0.5G") 19-44)
0,5a -
Ung sudt 1dn nhat déi vai bulong:
p
g = 19”45_}
mF |

trong dd P - lue lon nhat trong hai lue P' v P
Cha y: Khi tinh F, phai tinh lic qua tai. Déi véi may dién
thuong hé s0 qua tai k = 2; trong may can thép k = 3,
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9.7. TINR TOAN GOI TRUC

M4y diér cd thé dung gdi truc la 4 bi hay 6 truot. May dién
loai nhé va vita hién nay ding & bi. Chi trong nhitng wmdy nhé
vou chu khéng oo tiéng on mdi dung bac May cd lon phai dung 6
trugt.

O bi cé nhirng wu diém sau: kich thude nhd, két cdu gon, dé
mon khong 1gn. bao dudng don
gian, tén hao ma sat nhd. Diéu
nay rit quan trong doéi v4i

.
nhitng may thudng khdi dong. - 4 e b { 8
D& giad md trong & bi ta ‘[

dung hai niap mad dat hai bén. ]

DE ma khoi chay ra. trén R, 16-G P
dudng kinh trong nap md c¢o —— = ¢
tién nhiung ranh rong quang
0,3 + 0.4 em. Mudn m8 10ng winh 9-20 86 tri luc tac dung d@ tinh
khong chdy ra chi can 3 = 4 phan tuc R cla hai & bi
ranh la da.
Quan hé gitta tuéi tho. 38 vong quay va tai cia 4 bi nhu sau:
C = Quunhi™? (9- 46)
trong do:
h - tudi tho cia 6 bi (giay;
n - téc do dinh mdc (vong phh:
C - hang s6 mang luc lam viéc cua 6 bi:
Q - tai dang tri.
Q dugc xac dinh theo cong thdc sau:
Q = (R +mAk (9-47)
& day: R - tAi hudng kinh vdi tai dinh mdc va chiu lye d diéu
kién xdu nh4t, nghia {3 phan lute R cda 3 bi ¢d chiéu nhu trong
hinh 9-20.
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Vai 6 bi & phia dud may

c b

R = G+ Q) ]— + P ] 19-45)

() phia truyan dong:

a ] + ¢

Ry =G + Q) 7 + P (Y- 49)

Trong cang thdc (9-47. A la ta) husng mrur Néu khong co tAi
hudng truc ré6 rang thi lay A = 0,1R.

Ciing trong cong thite (9-47). m la hé s6 quy doi tu lue hudng
truc ra huéng kinh V@i 8 bi m = 1.5; k, 12 hé 36 xét dé&n tinh
chit cua tai. Khi tai thay déi it, ldy k = 1,5; khi taj thay déi
nhiéu va rung it. lay k, = 2 va khi tai thay déi nhiéu va rung
manh thudng xuyen thi ldy k, = 3.

Tu cong thac (9-46) rat ra tudi tho cia 6 bi:

1 C

n Q
Khi nghiém tudi tho thudng liy h = (15 + 20)10° gia.



Chuong 10

Tinh toan may dién
khong dong bd

10.1. DAl CUONG

May dién khong dong ba do k&t cdu don gian, lam viée chac
chin, s dung va bao quan rhuan tién, gia thanh ré nén dugc su
dung réng rai trong nén kinh té qude dan, nhar 1a loai cong suat
dudi 100 AW.

Dong co dién khéng dong bo roto long sde ¢du tao don gian
nhit tnhdt la loai r6to long sde dic nhom) nén chiém mot sé
lugng kha ldn trong loai dong co dien co6ng suit nhé va trung
binh. Nhugce diém cha loai nay la digu chinh téc d6 khd khan v
déng dién khdi dong 4n (thudng bang 6 + 7 lan dong dién dinh
miuc). D& b8 khuyé&t cho nhude diédm nay, ngudi ta da ché rao
ddng co khéng dong bd roto ling sde nhiéu téc do va dung rato
rinh siau, d6ng séc kép d¢ ha dong dién khai déng. ddng thoi tang
momen khai dong lén.

Dong co dién khong dong bo rote day quin co thé diéu chinh
dugc téc do trong mdt ching myuc nhat dinh, co thé€ tao mot
momen khdi ddng Idn ma dong khdi dong khong lon lAm, nhung
ché& tao c¢d kho hon loai réto long sde, do do gia thanh cao hon,
bao quan cing khs hon,

Dong co ditn khong dong bo duagc san xuat theo ki€u bao vé
IP23 va kifu kin 1P44. Nhing déng ca dién theo c¢ap bao vé 1P23
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dung guat gic hudng tam dat ¢ hai dau coa réto dong cqg dién
Trong cdc roto 1ong soc duc nhém thi canh quat nhém duoe duc
truc ti€p 1én vanh ngan mach. Loai dong co dién theo cdp bao ve
(P44 thudng nho vao canh quat dat 3 ngoal vé6 may dé thoi gid
MAL ngoai vé mdy. do dé tan nhiét ¢d kém hon so véi loai JTP23
nhung bao dudng may dé dang hon.

Hién nay cdc nudc da san xudt dong co dién khong déong bo
theo day tiéu chuan. Day dong co dién khong déng bod cong suit
tr 0.55 dén 90 AW ky hiéu K theo Tiéu chuan Viét Nam
1987-1994 dudc ghi trong bang 10-1. Theo tiéu chudn nay, cac
dong cg dién khong déng bd trong day déu ché tao theo ki€u
IP44

Ngoal tieu chuédn trén con cd tiéu chuan TCVN 315-85. quy
dinh day cong suat cua dong co dién khong déng bo roto long soc
cong sudt tit 110 AW dé&n 1000 kW, gom cac cdp cdng suat sau:
110, 132, 160, 200. 250, 320, 400. 500, 630, 800 va 1000 AW

Ky hiéu cia mot dong co dién khéong ddng boé r6to long sée
dugc ghi theo ky hidu v& tén goi cua day dong cd dién, ky hiéu v&
chigu cao tam truc quay, ky hiéu vé kich thudc ldp dat doc truc
va ky hiéu vé sb cuec.

Vi du 3K 250 M4 1a ky hiéu dong co dién khong déng ba day
K thist ké lai 1an thd 3. chiéu cao taAm truc bang 250 mm, kich
thudc 14p dat doc truc 1a M vA may ¢d 4 cue. (Kich thude lap dat
doc truc ¢d ba ¢a: L (dai), M ttrung binh) va S (ngan).

Nhiém vu ctia tinh toin dién tit mét dong ca dién khong déng
ba 1A Iia chon va tinh todn kich thuéce cua 16i sat stato, réto, kich
thudc day quén sao cho mdy dat dude tinh nang ma tiéu chudn
da quy dinh. Ngoai ra con phai thiét ké két cdu d€ tinh théng gio
tin nhiét cho do tang nhiét phu hgp vdi tiéu chufin. Vi vay, tink
todn dién tir va k&t cfu cd lién quan mat thiét trong viéc tim ra
moét phudng an té6t nhat. Trong chuong nay chu y8u gidj thiéu
piiin tinh toan dién tir.
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Bdng 10.1. Hicu suit va cosp day ding co dién khing ding ho 3K
Cap céng Figu sudt % cosy
SUAY AW Téc d§ n. vong ph T8c db n viwg ph
3000] 1500 [ 1000 | 750 | 600 | 2000| 1500 | w00 | 750 | eo0
055 | 730| 705 | 675 | 640 | - 086 [ 070 | 071 | 068
g75 (770 720 | 690 | 680 | - 087 [ 073 | 074 | 062
u 775 | 750 | 740 70.0 - 0.87 | 081 074 | 068
15 810 | 770 | 75¢ | 740 | - 085 | 083 | 074 | 065
2.2 830 | 800 | 810 | 765 | - 087 | 083 | 073 | 0.71
30 845 820 | 810 | 7480 088 | 083 | 076 | 074
4 865 | 840 | 82D | 830 08s | o84 | 081 | 070
55 875 | 855 | 850 | B30 091 | 088 | 086 | 074
75 875 | 875 | 855 | 860 088 | DBE | 081 | 075
no 880 | 875 | 860 | 870 080 | 087 | 086 | 075
150 |880| 830 | 875 | 870 091 | 088 | 087 | 082
18.5 885 | 900 | 880 | 885 092 | 088 | 087 | 084
220 885 | 90D | 8500 | 885 a91 090 | 090 | 08t
300 | 905 (| 910 | 905 | S00 | 880 | 050 | 083 | 090 | 0.83 | 081
370 | 90 910 | 910 | %00 | 910 | DSO | 090 | 0BG | 0.82 | 08
450 910 920 | 915 915 915 090 | 090 | 089 | 0B4 | 078
5560 N0 925 | 920 | 920 | 920 082 | 080 | 088 | 085 | D79
750 910 530 | 820 | 925 | 920 083 | 080 | 083 | 0.85 | 080
900 | 920 | S30 | 520 | 930 | 925 | 080 | 091 | 089 | 085 | 083

Khi tinh todn dién tu cac dong co dién khong dang bs ba pha

phai biét cdac lugng dinh mue sau

: cong suat trén truc P (W

hay kW1 dién 4p dinh muc day U, (V). cich ddu day (Y hay A
tan s6 { \Hzi, tae do dong bd ny,, (vong:ph) hay s6 cuc 2p, cép

cach dién, ki€u may. diéu kién s dung (néu co...
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Néu trong nhiém vu thigt ké khéng co véu cau dae biét thi cac
tinh nang kv thuat cia mdy phai tvan theo quy dinh caa tiéu
chudn nha nudc, trong dd ¢d tiéu chuin vé hidu suvat, cosp, boi s6
mémen cye dai m, .. béi 50 mémen khdi dong m va bdi sb dong
khdi dong 1, (do6i voi may khong dong bo roto day quén khong co
hai tiéu chudn sau) Ngoai ra con cd tiéu chudn vé dé chénh
nhiét cua day qudn phan udng.

10.2. XAC DINH KiCH THUOC CHU YEU

10.2.1. Xac dinh dudng kinh D va chidu dai |

Nhitng kich thudc chd yéu cia may dién khong dong bo la
dudng kinh trong state D va chiéu dai 16i sat . Muc dich caa viee
chon kich thudc chi y&u nay la d& ché tao ra may kinh t& hop ly
nhat ma tinh nang phu hop vdi cdc tiéu chudn nha nudc. Tinh
kinh t& ciia may khéng phai chi 1a vat liéu st dung d€ ché tao ra
may ma cdn xét dén qua trinh ché tao trong nha may, nhu tinh
thong dung cia cac khuan dap, vat due, cic kich thude va chi tiét
tiéu chuin hoa..

Khi tinh todn kich thudce cha yéu phai dua vao hang s6 may
dién nhu da trinh bay ¢ Chuong 1:

D ln 6,1.107

= CA
P’ aéksdeBa

Ngoai ra khi xac dinh kich thudc két caAu cia may dién khong
dbéng bo, giita hai dudng kinh trong ngoai cda 16i sat stato cd mét
quan hé nhit dinh:

k D (10-1)
|5 I -
Dn

Quan hé nay phy thudc vao s6 déi cyc va duge néu trong bang
10.2.
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Bang 10.2. Tri 56 cna k|,

2 « b

B 12

Ko ’» 052 -

|
|
057 | 084 - 088

07 - Q72 ‘ 074 -

Q.77

Duéng kinh ngoai ), cd lién quan mat thiét vai két cdu mady,
cdp céch diétn va chiéu cao tAm truc wmdy h dia duduc tieu chuin
hda. Vi vay thuong chon D, theo h va i d6 tinh nguge lai D).

O nudc ta hay diung quan hé giva dudng kinh ngodi tieu chudn

D

n VA cong suit theo chiéu cuo tam truc h cia cac dong cus dién

khong dong bo Hungari day VZ cach dién cap E va cia Nga day

4A cdich dién cap F

Quan hé d6 duce cho trong bang 103 va

hinh 10-1.
Bang 10.3, Tri x¢ cia D, theo h
hew S50 56 63 71 8 9 0 M2 N2 6
D, (VZ) «m - - 13.2 130 7 17 20 245
D, (4A), «m 81 89 10 16 131 "o %8 19.1 225 272
|
| I
h, ¢m 18 20 ‘ 225 ‘ 25 28 . 35 ‘ 355 40 45 56
D, (VZ} m | 28 ' 32 | a7 || 39 1425 | 52 I 54 .
D, (44) oo 13 349 | 392 ‘ 437 52 59 | 65 74 85 99
Chiéu dai phan dng duge tinh theo cong thue:
6.1.P .10’ ,
1 = = {10-2)
aéksdeBJD RAIN
. . : kI’ Pdm
a day: P =— ; 110 -3)
N cosp

trong do y, cosp

la hiéu sudt, hé 36 cong suft dinh muc cda may

E
A cd thé tra & bang 10.1; k; = T lic dav tra theo hinh 10-2.
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Hinh 10-1. Quan hé gida chifu cao 1dm tryc h cla
didy 4A Nga theo céng sull va sB d&i cuc

a Kigu kin : b. Kiu bdo vé P23

Dung tit truong hinh sin dé tinh hé s6 xung cuc tif @g va
hé s6 dang sdng k, cia may dién khéng déng bé va anh hudng
cua su bang dau cua song

a0 ¥
sé dugc xét dén bang cach ,:,gg Hhe— 2P = A e
ding cic dubng cong t¥  FF *45 T T T
i - LA
hda riéng cho cde bo phan - — g T 10 T
mach ti. Ldy a5 = 2 = - 2p =127
092 Lol |
0,64 ; kg = a;2V2 = 111 B ; 0,1
; ' 2 o 0 m
Hée s6 day quan k, #ivk " il

lie dau chon theo kié€u Hinh 10.2. 71 8 kgt

day quan. D6i vai day

quan mot lop ldy ky = 0.95 ~ 096 ; v6i diy quin hai lép hoac
mot 1op ma 2p = 2 thi k; = 09 ~ 091, con @ mdy nhidu cuc
thi k, = 091 = 0,92



Trong may dién knong dong bd. khi chidu dai lai siat ngan
hon 250 ~ 300 mm, viée tan nhiét khong khd khan ldm nén l6i
thép c¢o thé ép thanh mot khdi. do d¢ chiéu dai tinh toan cua
phan ung trén khe hd bang chidu dai 161 sat ;. Khi lai sat dai
hon thi phdi ¢d ranh théng gio hudng kinh. nén ldc d8 chiéu dai
l6i sat bang

l, = 1 + nb, (10-41

trong (d n, va b, la 6 ranh va chiéu réng ranh thong gid huéng
kinh. Thuong liy b, = 1 cm. cdn n, thi chon sao cho chidu dai
mabi doan 16i sat vao khodng 4 dén 6 cm.

10.2.2. Chon A va B;

Viéc chon A va B; anh hudng rdt nhidu dén kich thude chu
véu D va | Pruing vé mat tiét kiém vat liéu thi nén chen A va
Bs lan, nhung néu A va B qua [dn thi t6n hao dong va sit tang
lén, lam may qui ndng. anh hudng dén tuéi the st dung may.
Do do khi chan A va Bjs can xét dén chdt lugng vat liéu su dung.
Néu dang var lieu sit ti tot (c6 ton hao it hay dé td thdm cao)
tht co thé chon By lén. Dung diy déng cé cdp cdch dién cao thi
co thé chon A 16n Ngoai ra ty s6 gita A v Bs cing anh hudng
dén dac unh lam viée va khdi dong cda dong co khéng déng bo,
vi A dac trung cho mach dién, Bs dac trung cho mach t.

Hé s6 cosp cua mdy chi yéu phu thudc vao ty 16 gitta dang
dién ti hda véi dong dién dinh mue.

Do doéng dién ti hda bang:

p-F

Lo = 0,9m w k;,

1t

trong dd:
F = kksFs = 1,6k ks Bs la sic tit dong toan mach:
k, — hé s6 bao hda cia mach ¢ty
ks, & — hé s6 khe hd va khe hd khong khi,

m;, w; vah k;, - s6 pha, s6 vong day va hé s6 day quan cla
day quan stato.
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2m w,

Vi tai duing A 2p1 [y Mén ta cd:

I;_: . kn krB 4 Bé

= 1,78 — (10-5)

ldm kdl & A&

B
Tit cong thic (10-5) ta thay khi ty s6 X“ tang, nghia 1a By

tang hay A giam thi 1 /I, tang din dén cosp cia mdy giam.

Ciang i cong thic nay ta thay doi vai dong co dién toe do
thdp, do 7 giAm nhd, &/r tuong déi lon nén I/1,., l6n, vi vay cosp
cua nhitng may téc do thdp sé thdp hon nhitng mdy téc d§ cao.

Nhu da bict, momen khdi dong M; va mémen cyc dai M. tv
l&é nghich véi dién khdng ngin mach x_,. Tri s6 x, cAng nhd thi
M, va M. chng lon. Tri s6 tuong d6i cta dién khang ngin mach
x sau khi tinh toan bang:

r - ] 1
L il AL r_%rzp.[ € L L l
+—4 040 :

= Y
0,6 4 2 || om . id
L — s

07 + o t
7 . || on *zpl” |
06 _\ | | % g
=2
[ 2p+2 |
A& A b0 Iz
” _ﬁzp:é;f;s 380 2p=4 /.
350
240 2p-2
2 - plos:ﬁ
a:;_ ! i 3 —l;sl 46 ‘::r
i 2% J0 & 42
ol %)
a) 12 16 20 24 com

Hinh 10-3a. Tai dién tU may dién khéng déng bd

a. kiéu kin, tim cao h = 132 mm |
b. kifu ki, h = 60 = 250 mm ;
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T BJ ZF :E—!—f T T
032
- y
0,806 204 :
078 ﬁi '\\\ |
6.7% 2g=2
o4 pAELA

;w. I_ p 4 K
4490 l-

| 2p=4,8
420 —

12p=10,12
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2p= 10,12
ol || [ 1]
Al A 11
52 tany 7l
2p=6
500 A =
480 74
L@ T
W= 97 e
i Zp=10,12
20
o £ 400 =~
: |
» & 70 &4 Q@  om

Hinh 10-3 T&i dién tJ may dién
¢ kiu kin. h = 280 mm -
B0 — 225 mm

d Kigu baoc vé P22 h
¢ Kidu bao vé P23 h =
t kiBu bao vé P23 U =

khéng déng bd

250 mm
6000 V¥



A
PR L B i (10-6)
1["'dm B-_‘J
trong do 4 la hé sd chi tu thong tan. Khi 1 va tich s6 AB, khang
ddi thi gia tri clia 4 cing 1A mot s6 khong déi, vi vay mudn giam

nho x| thi phai tang By va giam A

Quan hé gida A va B, trong may dién khong dong bo theo
dutmg kinh ngoai D duge biu thi trong hinh 10-3a.

Cing giéng nhu cdc may dién khace, viéc chon D va | cho mét
may khoéng phai chi c6 mot nhdm tri 86, vi vay khi thi&t ké phai
can cu vao tinh hinh sdn xu&t ma tién hanh so sanh phuong dn
moét cdch toan dien dé duge mot phuong an kinh t&€ hgp Iy nhit.
Quan hé gitta D va | nhu dia néi ¢ Chuong 1 dudgce bidu thi trong

1.
quan hé 1 =— O may dién khong dong bo, qua nhirng mdy da
T

thist k& ché tao va cd tinh nang tdt, tinh kinh té cao thi A nén
nam trong pham vi gach chéo cta hinh 10-8b. Vi vay khi bat dau
thiét ké mot may mdi nén nghiém lai A sau khi da xac dinh D va

] T 1

2( PSZEET hazgomm | Py /,/ff;'_;:i"’/
{ @ ! < f 1‘/
!@ il 4 i

2p [ 2p

2 & § 8 10 12 2 é 6 B 10 12
a b)

Hinh 10-3b. Quan hé » = I/r trong may dién khéng déng bé
a kiBu kin IP44: b kifu bao vé P23
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10.3. THIEYT KE STATO

10.3.1. Day quan stato

Viéc chon ki€u div quidn va ki€u ranh stito ¢d thé theo cach
sAu

V3i dién dp s 660 V, chiéu eao tam truc h < 160 mm cd
the chon day quan mot lop déng tam dat vao ranh 1/2 kin. Véi
h = 180 - 250 mm dung day qudn hai l6p dat vao ranh 1/2 kin.
Vd4i h = 280 mm. dung day quin hai 16p phan tt cing dat vao
ranh 1/2 ho.

Voi dién dap cao. U = 6000 V ding day quan hai lop phan
ti cung dat vaoc ranh hd. Day dan tiét dién tron hién nay thudng
ding day men cich dién cdp E 18 lén. Day dan tiét dieén chi
nhat thuong dung loai boc hai ldp sgi thay tinh cich dién cdp B
trd lén.

Muén chon kich thudce day trudc hét phdi chon mat doé dong
dien J cua dav din. Can cd vao dong dién dinh mdc d¢ tinh ra
tiét dién cAn thi®t Viée chon mat dé dong dién anh hudng dén
hidu sudt va su phiat néng cia mav ma sy phat nong nay chua
vGéu phy thudc vao tich s AJ. Tich =6 nay tv 18 v6i suat tai nhidt
cia mdy. Do do theo kinh nghiém thidt k& ché& tao, ngudi ta can
cd vao cdAp cach dién &€ xiac dinh AJ. Trong mdy dién khong
dong bo cap F. tich s6 AJd, theo duong kinh ngoai 16i sat D, duac
néu trong hinh 10-4. Néu may cd cdp ciach dién B hoac E thi
tich s6 AJ sé duge Jay-thdp hon, vao khoang 25 + 30%.

Biet duge AJ, tinh ra mat do dong dién J, theo vcong thic:

Ad, ‘
J, = A (10-7)
bé tinh ti&t ditn day dan thanh phan bing:

Idm
s = ;YTJI (\10—8)

trong do:

236



arl ] ]
|
/2}5{=2
— 1 {2‘9:6. ||
BECHR
e =
T O
3g 34 28 42 46 wm
d)
!l - N -— —
mmm | AT ] l B ﬂ
3000 T 0 |
oo | l zl- ; '
em ra P i
__...-"'_F.-‘ |
2400 — Zp=8 =
e | Zp=10;12
2600 L
1600 ::r:*’fr”rl J__l_l_l_
5a &5 m
€)
i I ' A% » : 1
o mm 5,1 [ ] ‘ | amimm| 45 —[2p=4 n
1 -
” | | I 240, —
= 1 2p=6 | 4
[ zf P =
e -
=] ! — bty
[ |zp=6.8 2?"’_‘:;;-*1“‘
1700—+ ey _ 2000 ——.ﬁ N =
2p=10;12 i | i
~ 2 R 7D B
1500
50 4 54 62 66 om 3 7 8 3 om
¢) £

Hinh 10-a Tr| s8 AJ cua may dién khéng dbng bd
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3, - 30 mach nhinh song song cta day guan,

n; - 30 s ghép song sang.

Can ci vao s chon tict dién day quy chuidn s, tu do duue
Juang kinh day tiéu chuan. Dudng kinh day va riét dién day téu
chudn co ghi trong phu lue VI

Chon a; va n, thich ddng d& dudng kinh day khong k€ cach
dien d = 1,8 mm. D6 vai day men thi dudng kinh khéng lén hon
1.7 mm khi léng day bang tay va khong ldn han 1.4 mm khi 1ong
bang may d€ khoi anh hudng dén dé ben co cda 1dp men cach
dién Can chu v a phai 1A udc s6 chung cia so cuc.

Doi vail day dan tiér dién chi nhat, phdi chon c¢dc canh a x b
suo cho thanh dan dat vita vao bhé réng ranh b

10.3.2. X4c dinh sé ranh stato

Khi thiét k& day quin stato cAn phai xdac dinh 56 ranh cua mot
pha duai m6i cue q,. Nén chon g, trong khoang tit 2 dén 5.
Thuong lav q; = 3 ~ 4. Vdi mAy cong suidt nha hodc téc do thap,
lay g, = 2 M4y téc dd cao, cong suit 18n co thé chon q, = 6.
Chon q, nhiéu hay 1t co anh hudng dén 36 ranh stato Z;. S ranh
nay khong nén nhiéu qua, vi nhu vay dién tich cach dién ranh
chi€ém ché so vai =6 rdnh it =6 nhiéu hon. do dé hé s6 Ipi dung
ranh s¢ kém di Mat khace, vé phuong dién dd bén ¢3 ma noi,
rang s& y8u. It rang qua sé lam cho day quan phan bd khong déu
trén bé mat 161 sat nén sudc tit dong phan Ung cd nhidur song bac
cao

Tri s6 q, nén chon s6 nguyén vi caj thién duce dac tinh lam
viece va cd khd nang lam gidm tiéng kéu cua mady. Chi trong
trugng hop khong the tranh duge mdi duing q, 13 phan sé vai
mauy 36 1a 2. S& dl nhu vay vi sdc tu dong séng bic cao va song
tang cua dAy quin vdi q 12 phan =6 trang mdy dién khong dong
bo la mdy ¢é khe hé rat nhd, dé sinh ra rung. mémen phu va lam
tang ton hao phu }
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Saw khi chon g, thy =0 vanh stato bang:

7, = 2mpy, (50.M
Va buse rang stato:
D
(T (10-10
Zl

Doy ¢6i vanh 1'2 hd hoac ha. ¢ thé chon Z| then bubdce rang
stato f,. frong do 1, 6 thé xac dinh theo bang 10.4.

Bang 10.3. Tri s¢' (; theo budgc clec 1

Dén ap U V
cm < 660 3000 T 6000
. . - —
< 15 18 - 20 22 - 25 24 - 30
15 - 40 17 - 22 24 - 27 26 - 34
- 40 20 - 28 26 - 32 28 - 38
I
S& vong day tae dung trong mot ranh bang:
Atya,
u, = (10-11»
Idm

trong do A - tai duang.
84 vong day trong mét ranh v, phal dude quy vé s nguyén
tnéu la diy quan hai 1ép thi phai la s6 nguvén chan)
Sa vong day cta mot pha bang:
U
w, = pq, _1!_ 110-12)

Sau khi xdc dinh chinh xac w| thi tinh lai ¢. A, B, caa may
va dung cice trl 30 d6 d& tinh todn sau nay.

k U,
Wh = -
4k k  w,
O
B’\ =
’ (t/_)\(l
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2mw, |

Th

_ Idm

A

10.3.3. Dang ranh stato

Dang ranh phu thuodc vao thigt ké dién ti va loail day dan
Ranh phai duge thiét k¢ sao cho ed thé cho vira s6 day dan thiét
ké chu mot rianh k& ca cach dién va cong nghé ché tao dé. mat do
tit thong trén rang va gong khong 16n hon mot tri s6 nhat dinh
d€ dam bao tinh nang cta may.

Mat da tu thong trong cac phan mach tu duge chon then cac

hang 10.5.
Bang 10.5a. Mdat dé tir thing (rong gong sato
Chigu cao Dien ap 89 cue Mat da W théng géng By T
ram truc h u v zp
mm Kigu may IPas Kiéu may P23
50-132 < BB0 24 15 - 165
6 145 - 16 -
8 120 - 135
B0 - 250 = 6860 2.4 145 - 1BO 155 - 17
6 135 - 150 145 - 186
g 110 - 120 120 - 130
240 - 355 = 660 246 135 - 150 145 - 160
8.1 130 - 148 140 - 155
12 115 - 130 125 - 140
400 - 500 6000 468 130 - 140 130 - 180
n 10 - 120 120 - 130
12 03 - 100 100 - 110




Bing 10.5h. Tri s&” trung binh chu mdt d tic théng B, trén ring

co canh song song

Chiéu cao [ S8 cuc r M4t do tu théng rang Bz T
tam tryc 2p
h. som Kigu P44 Kiéu P23
50 - 132 Z 4 6 175 - 1585
8 170 - 190
160 - 250 2 175 - 195 190 - 210
468 170 - 185 180 - 2.00
280 - 315 10 160 - 180 170 - 190

Bdng 10.5¢. Tri g mdt dé tiv thong riing & chi hep nhd't

ki ranh co canh song song

Cnigu cao Mat 86 td théng rang cue dai Bzmax. 7
tdm tryc  |Kigu ranh | S8 cyc
h. 2p Kigu 1P44 Kidu 1P23
280-355 nda hd 2 175 - 195 190 - 210

4 - 12 170 - 185 18 - 200
40D - 500 hd 4 -2 160 - 180 170 - 180

Déi vai ranh 1/2 kin voi day dan tiét dién tron, d€ xac dinh
muc do 14dp day ranh khi long day vao ranh thuong dung hé s6
lap day k;

U, dgd
S

(10-13)

kd =
ich
trong do:

u,_ - 38 thanh dan trong ranh;
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d
blch
tris do tigt dién cich dién (rong rdnh va tiét dién ném

Thusng khi thiét k& lay k, = 0.7 - 0.75 Ia thich hop phdt

ot - duong kmh day ké ca cach dién;

- uét dién co ich cta ranh DG 1a dién tich thue cua ranh

Miéng ranh by (hinh 5- 71 phai chon sao cho day dan vao
duge mot cdch dé dang. Thuong chon by, = d_; + 1.5 mm trong
dé d_, la duong kinh day ké ca cach dién. Chidu cao miéng ranh
h,, thuong lay trong khoang 0.4 ~ 0,8 mm D6i vdi ranh 1:2 hé
hoac hd. quan hé gita budc ranh t, va chiéu rong ranh b | nhu
sau:

t, = (1.8 — 2,2)b (10- 14
10.3.4. L6i si1 stato

Loi st stato may dién khang dong bo thudng lam bang thép la
ky thuat di¢n day 0,6 mm Trong mdy c6 chiéu cao tAm
truc h = 250 mm thudng dung thép cdn ngudi ky hiéu 2211,
2212, khi h = 280 + 355 mm dung thep 2312 c6 phd son bé mat
va khi h = 400 dién dp 6000 V dung thép 2411 phd son bé mat.
Tay theo cach xi ly be mat la thép ma hé sé ép chat la thép k,
cing khac nhau va thudng c¢6 tr s6 ghi trong bang 2 92

10.4. THIET KE LOI SAT ROTO

Su khdc nhau gita cac ki€u may khong ddng bo la & roto.
Tinh niang ctia mdy t6t hay xdu cling la 4 roto D& théa man eac
yéu cau khic nhauv cd thé ché tao thanh loai réto day quan, roto
long soc don. rato ranh sau, réto long sdc kép...

Loai r6to day quan khong ¢d véu cau vé khdi ddong ma ch
phai théa man tiéu chudn nha nude ve hiéu sudt. cosp. bdi s6
momen cuc dal trong diéu kién 1am viéc dinh muc. D&i voi loai
roto 1ong sde, tinh nang cua may con’ phai thdoa man tiéu chuan
vé khdi dong la béi s6 mamen khdy dong va boi sé dong khai
dong
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10.4.1. Roto day quan
u. Xdc dinh o ranh clia mét pha dwii mit cuc
S6 ranh clia mot pha dudi mot cuc cla roto day quin g-

thuong v bang:

9: = q; * 1
Rat it kh dang q- = gq; = 2 vi q- cang khie xa g thi tén
hao phu trong thép cang tang lén Khong nén chon q, 1A phan

8. chi trong trudng hgp dac bitt voi mdy nhd va tdc d¢ thap

N | =

. 1
moéi thinh thoang dung gq. = 25 hoac q> = 1

b. Ki¢u dav qudn
Dong c¢o cong suvat dén 10 =+ 15 kW truge day dung day quén
tict dien ron mél idp déng tam hai mat phang (vdi 2p = 4) hay

ha mat phang (2p = 2) Khi 4y roto chon ranh 12 kin hinh ovan
hav qua 1& vai miéng ranh by. = 1.5 + 2 mm; <0 pha rita m; =

3 va néi hinh sac

Trong nhitng nam gin day. day quin réto thudng dung loai
x€p hai ldp va so d6 day quan khong khac véi day guan stato
Trong dong co dién khong dong bo day 4A roto day quian. dung
loal day quan x&p hai 18p phdn td mém v cdc mdiy cd chiéu
cao tAm truc h = 160 = 200 mm Khi h = 225 mm dung day
quan sang kidu thanh dan. Uu diém cla loai day quan nay,
ngoai viéee giam khdl lugng dong 6 phan dau nii ra can cho
phép nang cao dién dp ¢ vanh truot va nhu vay sé lam pidm
nhd dong dién qua chéi than. 1)iéu nay cd y nghia thuc (& dai
véi cae may hién dai khong o6 gid nang chéi than va ngin
mach vanh trugt

¢. Tinh todn day quin roto

St vong day w, cia mét pha duge xdc dinh theo suc dien déng
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E. lu¢ roto ding yén

Dién ap day trén vanh ;g x, 1 f '_"]” ;L/]’j
= A - 1 1 =

trugt lic ding yén U = 55 /!/ _:j

V3E, ¢é thé ldy trong | /7 I L

2 . . . [__ T—r—

khoing LDO =250 V (ca |
. s - 06v—°—r '

thé dén 500 V. l | 1 | | cas¥
0.8 6.9 1a

Vai day quan song
kigu thanh din, d& giam
nhd dong dién gua vanh
truot cd thé ldy E. cao hon, nhung U khong nén vugt qua 1200 V.

Dong dién pha I, trong rato khi tdi dinh muc bang:

mw Ky, -
I5 = kl, ——— (10-15)
~ m:w:kd;

Hinh 10-5, Hé 54 k, theo cosy

trong dé:

m = m, = 3

k. ky> - hé s6 day qudn stato va roto;
k; - hé s0 phu thudc chi yéu vao cosy cua may va duge xac
dinh theo hinh 10-5. Mat 46 dong dién cia day quin mot 1gp va
x€p hai lop cd thé chon trong khoang J, = 5 + 6,5 Almm?®, con
d6i vai day quin song ki€u thanh dén thi J. = 4,5 = 55 A/mm”
doi vai cach dién cap B va F. )

b, -
P - ok
. Chon kich thudgc ranh rte ' ;?1\ !.l 2
Chon kich thude ranh c¢d canh song L:%_l !
song cung nhu kich thudce tiét dién thanh l\ 5-1- ‘
dAn xuit phat tit mat do ti thong cho T
phép & tiét dién nho nhat cha rang. | 'F‘.{!'
Thuong chidu rong rianh ¢d quan hé vai :j L: i
bude rang roto nhu sau: T
b, = 10,4 ~ 0.45)t, (10-16a!

r Hinh 10-8, Ranh rito

Vai ranh nhu ¢ hinh 10-6. miéng ranh eho  thinli alin
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thuong bang by, = 1.5 mm, chiéu cao miéng ranh h;, = | mm

Chiéu cao ranh h , c6 thé chon theo hinh 10-7 va chigu cao
ném h, = 2.5 mm khi chiéu cao tam truc h = 280 = 355 mm va
h, = 3.5 mm khi chitu cao tam truc h = 400 mm

mm mm -
)h-L.- |2p=4 T || b, 2?’; ‘JL_
I e o s e e O Y D S et e s
— e e
:—: — 1 _-»—\_ ‘l‘:% —’“""'ﬂh-——-—""'__-:_:_____ | ——
w11 ] G0t 0] g 1 | 0% [ 0]
fgg 540 s80  g2¢0 §60 mm 00 708 §00 qo00 mm
a) b)

Hinh 10-7. ChiBu cac ranh rdto day quin theo D,
a U =600V D, 500 + 700 mm: b U = 6000 - D_ = 650 - 1000 mm

10.4.2. Déng co 1dng sbéc thuang

a. Chon xé ranh réto Z,

Viéc chon s6 ranh réto l6ng soc Z, la mot van dé rat quan
trong, vi khe hd cia may rat nhé, khi khdi déng mémen phu do
tif truong song bac cao gay nén anh hudng rdt l6n dén qua trinh
khai dong va anh hudng ca dén dac tinh lam viéc. Vi vay, dé cd
tinh nang t6t, khi chon Z, phai tuan theo m6t sy han ché nhat
dinh. Két qua cua viéc nghién ciru ly thuyét va thuc nghiém cho
phép chon Z, thich hop ¢ thé han ché cic momen phu ddng bo,
khong dong bd cung nhu moémen phu gay rung va dn.

Su phéi hop s6 ranh stato Z; va réto Z, dude ghi trong bang
10.6.

Dé giam luc ky sinh tiép tuy&én va hudng tam, ngudi ta thuong
lam nghiéng ranh roto hay stato, vl nhu vay ed thé€ triét tiéu
song diéu hoa rang. Thudng lam nghiéng ranh & réto va nghiéng
mot bude rang stato.

b, =— (10-16b)
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Bdang 10.6. Sw pho'i hop si' ranh Z; va Z, theo 2p

Z2
2p 24 — —
ranh thing ranh nghiéng
12 8" 18
18 n o 1T 4%, (1), 19" 22°
21 22° 26. 28" (30). 31 33 34 5
24 15" 6" 17" 18. 20. 26. 31,
19, 32 33 34 35
) 20 22 38 (8] 20 21 23
24, 37, 39. 40
36 26. 28 44. 46 25, 27. 29. 43. 45, 47
42 32 33 34, 50. 52 -
48 38 40. 56. 58 37. 39, 41 55
57. 59
2 g’ 15
18 10° 14" 18", 22°
24 57160 7. (32) 16. 18. (20). 30
33, 34. 35. 36
36 26, 44, 46 (24), 27 28 30
(32}, 34. 45, 48
4 48 34 38 55 58 (36). (38). (39), 40
62. 64 {44). 57, 59
60 50 52 68 48 49. 51, 56,
70. 74 64. B9, 71
72 62. 64. 80. 61 63, 68, 76
82, B6 81, 83
36 26, 46, (48) 28", 33. 47. 43, 50
54 43 B4 66, 68 42 43, 51, B5 67
6 72 S€ 58, 62. 82 57, 59, 60, 61, 83
84, 86, 88 85, 87, 90
90 74, 76, 78. 80 75. 77. 78. 101
100. 102. 104 103, 105
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22
2p pa
ranh thing ranh nghiéng
48 (34). 36. 44. 62. €4 35. 44, 61, 63, 65
72 S6. 58 86 88. 90 56 57 59. 85. 87. 89
8 84 B6. (68). 70. 98 (68). (83), (71
100. 102. 104 (97). (99). (107)
96 7B. 82, 110. 112. 14 79, 80, 81. 83.
109, 111, 13
60 44, 46. 74. 76 57. 69. 77. 78, 79
20 68 72, 74. 76, 104 70. 71 73, 87. 93
106. 108. 10. N2. 114 107. 108
10 120 85, 88. 92 94, 96. 89 101 108. 177
98, 102. 104, 1086. 123, 137, 138
134. 136. 138. 140
142, 144, 146
72 56 64. 80, 88 69, 75. 80, 89, 91 92
S0 68. 70, 74. 88, 98 {71), (73). 86, 87
106. 108, 110 93. 94, (107). (109)
108 86. 88. 82. 100, 84, 89, 91 104, 105.
116. 124, 128. ", n2, 125 127,
12 130, 132
144 124, 128. 136. 125, 127, 141
152, 160. 164. 166 147. 161, 163
168. 1r0. 172

Chut thich: 1. Nhing ranh nim trong ddu ngoic kép ¢6 thé by rung nhi¢u hdn.

2 Nhing rinh ¢6 ddu sao cd ban ding trong ddong c cong sudt nho.

Khi lam nghiéng ranh thi sy phéi hop s6 ranh Z, va Z, cho
phép rong rai hon, tuy vay nd lam cho moémen cuc dai va cosp ha
thidp xudng mét it, vi vay khéng ldy b qua 1dn.

Thudng trong cdc may khéng déng bs edng sudt nhé chon Z,
< Z, d&€ cho rang ranh roto khéi qua nhé. Trong cdc may cong
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sudt ldn, d€ giam dién khdng tan roto, chon Z, > Z,

b. Dang ranh rito loai thuwirng

Thiét ké dang ranh cang la xac dinh dién tich ranh tic la
dién tich thanh ddn cua 1dng sée). Do dién trd r, va dién khang
tdn x, cda réto ¢ quan hé véi hinh dang ranh réto, nén khi stato
da thi€t k& xang thi viéc thiét k&€ dang ranh réto truc tiép dnh
hudng dén tinh nang cta may Ngay nay, v6i nhitng may ¢6 chiéu
cao tam truc h = 50 — 355 mm thuong ldng 36c duge dic bang
nhdm, trong dé khi h = 50 ~ 250 mm thuong ddc bang ap luc,
khi h = 280 mm

chidu cao tam truc

. . b42 bu Lb
thy dic rung bay _r:—g I"_:Faj — T Ay T Ihﬁr
trong hie S ) —F
: s Zf’f{ Z‘/’/_- . w§) T
Hinh 10-8 la ! l ] .
mof vai dang ranh \I'. ’T ! | ! l
roéto thong dung dé  #r - ! |’h ! l f \
tham khao khi o s | | e
thiet ke, Ranh 4/ | g oo L,
trong hinh 10-8a 4 kj( } | bra | |
thuong dung trong !
A 2) |
may khong déng 4, _q_J_
'bo roto 1dng soc co ) & \_/ ?\ l {
b) 45°
)

N

* Hinh 10-8. VAi dang rdnh rdto ddc nhdm

h = 160 mm trang
do thusng lay
by, = 1 mm, hy; = 0,5~ 1mm, djid,=6,5-75/4-6mm,
k,» = 10 - 20 mm

Khi h = 180 mm dung ranh sau hinh 6van nhu hinh 10-8b
hoac ¢, trong d6 by, = 1,5 mm, h42 =05 ~ 1,6 mm, d, = cl2 =
b, =35~ 6mm, h, = 25 ~ 45 mm. Mdy cang lén t6c do cang
cao thi h, cang sau.

Thiét k& ranh roto phai lam sao cho mit do tir théng d rang
va gong roto phai ndm trong pham vi thich hop ghi trong cdc
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bang 105 Vi vayv teude khi thiét k& ranh, phai dinh kich thudac
161 thidv cua rang va gong roto.

Mai khar. d6i v4i may khong dong bo roto long sde. tiét dién
ranh roto dong thai la tigt dién thanh dan ré6to. vi vay phat lam
sao cho mat d6 dong dién trong thanh didn rdto thich hop Chon
mat d6 dong dién trong thanh dan J , = (2.5 ~ 3.5) A mm-~ khi
thanh dan duc nhom va J,; = (4 ~ 8) Amm” khi thanh dén bang
dong, trong do tri s8 16n dung cho mdy c6ng suat nhd. Mat do
dong dién & vanh ngan mach J. chon thdp hon J ; khoang 20 =
25%.

Dong dién thanh dan bang:

m,w k

6w k

Iy=1, = kI, —/—4 = k1 al (10-17)
td 2 Gl mzwzkdz =1 Zz
trong d6 k; tra & hinh 10-5.
Dong dién trong vanh ngin mach bang:
I
_ ud
b ap .
2sin (10-18)

5
“

Tiét dien so bo cha thanh dan § , va vanh ngdn mach S bang:

2 _ILd
d =

JLd

(10-19)
b
J

AN

S

Chigu cao vanh ngin mach thudng ldy cao han chigu cao ranh
roto:
b, = 1.2 h,-

O hai vanh ngdn mach thubng dic lign canh quat. Kich thudc
canh nhu & hinh 10-9 va s8 canh theo bang 10 7.
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Bing 11.7. Si cdnh quat trén vanh ngin mach

Chiéu cao tdm truc S& canh N (theo s8 cuc)
h s 2 4 6 8 10 12
50 - 63 6 6
71 - 100 T 9
nz - 160 g " 1
180 10 12 12
200 - 250 12 14 14
280 - 315 L1 22 22 22
355 15 22 22 22
mm (7
120 o: A
’ /
| N/
l Y
oy
1)
5!‘
*
N
P
//,
‘/.-""
gl | | h
S0 50 84 100 200 300 mm

a) b)

Hinh 10-8. Kich thudc cdnh quat dau vanh ngdn mach.
a voh =50 - 132 mm, b. véi h = 180 + 355 mm

Diéu can chu y la khi tinh chigu cao gong h,; cAn phai biet
duong kinh truc. Dudng kinh nay duge xac dinh qua tinh todn co
vé truc, cdch tinh xem & Chudng 9. Khi roto cé gia da truc thi
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duong kinh trong 16+ =at roto duoge thift ké theo veu vau dam bao
mat do 1U 1thong d gong roto nam trong pham vi cho phép.

Dol voi 151 sat rolo coa dong co dién cao ap U = 8000 V vii
chi¢u cao tAm truc h = 400 mm, cung nhu 161 sat réto dong co
dién ro6to day quan, bé mar cac la tan déu dudc phu son cach
dién.

Chiéu dai 161 sat roto I, thudng thiét ké bang chiéu dai lar sat
stato 1, hoac dai hon 4 dén 10 mm.

¢. Dung ranh réto dic bict

Dang ranh rato hai lang sée nhu & hinh 10-10 Kich thuée
ranh phu thuoe vao momen khdi dong va dong khoi dang. Cing

TTOTYU T

L

1

Hinh 10-10. Vai dang ranh réto ha 16ng sdc

nhu ranh sau. loai hat ong 3dc lam cho cosp xdu di va cosy cang
m
. C e i o )
thap khi ty S0 kpC = ;- cAng [dn,

A
trong dé m, - boi s6 moémen khdi ’
dong. i, - boi sé dong dién khoi
dong. l«Lpc goi 1a hé s pham chat khi
khdi dong. Vi loai hai long sdc ca

thé cé hé s8 phidm chit 1dn ma trén
thue té véi loai day quin roto khac

: . . . Hinh 10-11. Vai dang ranh
kho dat duve Thuong diang rato hai ° 9 rén

15ng soc dic bidt



long soc khi yéu cav my 1én va 1 nho.

Doi véi nhitng rmdy quay nhanh hay cang sudt ldn, cd khi dung
ranh roto hinh chai hoac hinh chém thinh 10-11). C4du tao cdc
ki&u nay ddwv gian hon loai hai lang sd¢ mA tinh nang khoi déng
clng 16t.

10.5. KHE HO KHONG KHi

Khi chon khe hd khong khi 8 ta ¢6 gang ldv nha dé cho dong
dién khong tai nho vA cosyp cao, nhung khe ho qua nho lam <cho
viée ché tao va lap rip thém kho khan, stato rdt dé cham vai
roto lam tang thém t6n hao phuy va dién khang tan tap cha may
cang tang.

Kh' chon khe hd khong khi ¢6 thé tham khdo kinh nghiém ché&
tno cda cac nha wiy. Theo két ciu thi khe hd phu thuoc vaa kich
thude dudng kinh ngoai roto. khoang cach gita hai 6 bi va dudng
kinh true. Nguyén nhin 1a duong kinh D anh huéng dén dung sai
lap ghép cia vo, nap, 16i sat, tit dé quyét dinh d6 léch tam cho
phép va jue tit mét phiaz cia may. Dusng kKinh truc va khoang
cdach giua hai 6 bl quvét dinh d6 véng cuda truc. Vé mat ché tao
va van hanh thi dé ddng tam, d6 & van cua cac chi tiét gia céng.
d6 léch tAm do lip ghép, khe hd trang 8 bi va dé mdn cua & bi
sau mat thoi gian lam viée cang anh hudng rat 1én d&n viée
quvét dinh khe hd khong khi. Co thé dung nhiing céng thic sau
dé€ chon tri s6 cua khe hd khong khi.

- Véi nhiilng may céng suat P < 20 £4W:

Khi 2p > 4 3

0,25 +

nm
1000

1,5D

(10-20)
Khi 2p = 2 S

03 +

mn

- Véi may cong sudt P > 20 iW:
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1D
12200

S =

9
(1 +— 1 mm
2p

t10-21»

Trong ciac cong thde trén, D tinh theo mm, Tri1 56 & rinh ra
phai lam tron con 50 thit hai sau d4u phay thanh O hay 5

Vai nhitng dong co dién lam viée trong didu kién khat khe
phai tang khe hd khong khi lén.

(6 thé¢ thim khao khe hd khong khi diay donyg c¢ 4A cha Nga
trong bang 108

Bdng 10.8. Khe ho khong khe & dav dong co 44 (mm)

Chiéu cao tam tue 56 cu 2
[ 2 4 6 8

80 025 023

56 0.25 025

63 a3 0.25 0.25

71 0as Q2325 0.25 0.25
80 0.35 0258 025 0.25
90 04 028 025 0.25
10 0.45 0.3 03 03
n2 06 0.3 03 03
132 0€ 0.35 035 035
160 08 05 0.45 045
136G 0.9 06 0.45 045
206 (43¢} 07 05 05
225 10 0.85 0.6 06
250 12 10 07 Q7
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10.6. THAM SO CUA DONG CO DIEN KHONG DONG
BO TRONG QUA TRINH KHOt DONG

baéi vai cac may dién thong dung. ta co thé cho rang nhing
rham s r. r.. ¥ x. cua may ld hang s6 khi mdy lam viéc tu
khong tai dén dinh mydc. Khi hé 30 trugt 16n hon tri $6 s, Wng
vol momen cue dai, do dong dién bay gio di 16n hon 2,5 lan dong
dién dinh muc, e do bat dau ¢é hién tusng bao hoa rang do ti
thong tan vi vay x| va x, giam. Mat khac do hien tuung hiéu dng
mat ngoai trong thanh dan roto nén nhirng tham so Is. Xh cung
thay d4i

Trong muc nay sé xét d&n cac hién rugng dd cd anh hudng
d&n cdic tham s6 nhu thé& naoc, nhat 1a trueng hap ¢g ¥ nghia
nhat. do |a lac khai dong (s = 1), Can chu ¥ rang dai vdi dong co
dién rdte day quan. khi khai dong ¢ bién trd khdi dang R, néi
vl mach roto nén dong dién khai dong khéng vugt qua (1 +
Lo,
tham 36 khong thay déi

do ds khong can xét dén cac hién tugng trén va coi nhu

Dai vdi déng ca roto iong sde. khi khéi dong thudng dong truce
ti€p dong co vao Wi dien vdi dién Ap dinh mde. vi vay dong dién
khoi dong 1an (4 — 711, lam cho dién khdng x,. x\ va 5 thay
d3i 16 rét Sau diay =6 x6t dén sy thay déi cda cac tham s6 do.

10.6.1. Su thay ddi cac tham s6 do hién tuong

hiéu (rng mat ngoai cua déng dién

Dé cai thién dac tinh khdi dong bang cdch loi dung hién twong
hiéu Ung mat ngoal cua dong dién. thuang nguiti ta dung rianh
sdu.

Dung ranh sau co rhé tang dién trd r, luc khdi déng nhung
cing giam dién khdng vi tdng cdc 6ng cAm Ung tu tin ranh giam
xudng.

Khi khai dong. do tan s6 roto cao néa do hiéh (uong hiéu dng



mat ngoai, dong dién tap irung lén phia trén ranh. Vi vay tu can
xdc dinh d6 sau quy Jd6i h, cia ranh trong dd quy wdc dong dién
phan b6 déu va trén co s0 do xac dinh dién trd thanh dan dat
rrong ranh Cing lap luan nhu vay sé tim dude chiéu sau quy dai
cua ranh h_ va theo dd xac dinh dién khang cda thanh dan.

Tri s6 evta h, va h, thinh 10-12) dudce x4ac dinh theo cong thue
sau’

1+ 110-22)
h, = ay
3 day:
a - chiéu cav cda donpg hay whom trong ranh mmo.
Hé s6 ¢ v yr duge xac dinh theo dusng cong 4 hinh 10-13 va
phu thube vao chidtu cao tuong déi £ eda ranh:
—
. 4/ boosf) <
f= 210tV — 10 (10-23)
br p
¢ day: s - hé 38 trugt;
b/b, - ty 56 bé rong thanh dan va rinh. Khi rdnh sau va thanh
dong hep thi bb, = 0,9 Vi roto dic nhom thi bbb = 1;
p - dién trd suit cta viat liéu thanh dan
Khi f, = 50 Hz va nhiét doé day quidn la 73°C thi véi thanh
dan bang dong ta ¢d p = 146, do dg:

£ = 0.090 a vs 110-24)
Véi thanh din bang nhom (p = 1/23) thi -
I = 0,067 a Vs {10-25)
Theo cong thyc (10-225 va hinh 10-18. khi & > 2 ta co.
E- 1] 2
= g - h =—
o S (10- 26
1.5 1,5a
= b=~

| W)
o}
(&3]



Vai thanh din bang déng, khi £ = 2 vas = 1 thi a =22 mm
a

va h, S = I mm: h, = 16,7 mm.
<

Vai thanh din bang nhom, khi £ = 2. s =1 thi a =30 mm va

a
h, =E_ =16 mm ; h, = 225 mm.

Do dd, néu bd qua dién trd vong ngan mach thi ¢é thé coi
dién trd thank din réto tang gap d6i khi khdi dong (s = 1) néu
chidu cao cia thanh din bang 22 mm véi thanh ddn bang dong
va bang 30 mm vai thanh ddn bang nhom.

bu b w-f
b el L | 0
T e ’51‘ A 0938 — B
S e N L
i 81 .
ey hr f""T Lo epe——
ST S vl 5} | l L]
o da "‘: a [/ ¥ 1 S E—
ro | !
IHI ¥ i i
I__J | E atgé
5 k- b) n ol gl
a) c)
Hinh 10-12 Kich thudc rénh roto
dung dé xac dinh chidu s&u quy dbi Hinh 10-13. Dudng cong y. ¢ = (<)
h, h,

u. Cach xdac dinh dién (ré ry cua day qudn réto
khi tinh dén dong dién mdi ngoai

Trudge hét phai xdc dinh dién trd cia thanh dan khi tinh dén
dong dién mat ngoai r

Va&i ranh nhu & hinh 10-12a va o
r: = Tk (10-27)

[ §]
o
(=]



O day ky, = 1+ <o 110-28)

1rong do:

I, - chiéu dAi thanh dan:

[, - chiéu dai cita phan thanh dan nam trong ranh tru cdc
ranh thong gid ngang truc;

¢ - hé s tra theo hinh 10-13 vai £ tinh theo céng thuc
110-23).

Khi roto dac nhom thy Iy = 1.

V4i ranh nhy d hinh 10-12b thi phai tinh tigt dién ranh dng
v6i chiéu cao h:

b’ b +b

Sy, =— + — (h, - LI (10-29
8 2 2
b-Vb b ,
b, = b-— . (hy= 3) (10-30)
\ 2
hé so kg duoc xac dinh theo cong thuc sau:
S
kp =—o (10-31)
Shr

S.4 - tiét dién thanh dan.
Véi ranh tron thi nguoi ta xét dén hiéu ing mat ngoai khi
& > 1, & day £ tnh theo cong thie (10-23) trong dd a dugc thay
bing dudng kinh thanh din d 4 Luc do:
1

5
ol

S
¢ tra theo hinh 10-13.
Dién tré roto khi xét dén hiév Ung mat ngoai:
2r,
g = Tge ¥————— (10-32)

2
(2sin i V2

N
N
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b. Cdch xdc dinh khdng tan x,;: cuu rote khi xéo dén
hién twong hiéu wng mdt ngodi

Déng dién mat ngoai chi gay ra sy thay dai hé s6 {iz dan tAn
vanh 45: Vd&i ranh hinh qua 18 nhua & hinh 5-12b.2 ,; duoe xac
dinh theo cong thde (5-303. O day phan trong diu ngoac vudng
duogc nhan thém v6i hé s6 . I1é s6 nay duoc tinh theo § tra &
duang cong trong hinh 10-13.

Vi nhitng dang ranh khaic. cd thé xac dinh 4,,: theo cac cong
thic ¢5-29), (5-32) dén (5-35), ¢ day phan trong diu ngoac duac
nhan thém vdi hé sé y. 1é s6 nayv dugc tinh theo £,

Tang hé s6 tit dan khi xét dén dong dién mat ngoai bang:

2 = A ¥ An + Ags (10-33)
Dién khang roto khi xét dén dong dién mat ngoai bang:
111‘;
Xyr = X, 2z (10-34)
. —_ 212

trong do x,, 31, la dién khdng réoto va he s3 tit din roto khi
khong xét dén hiéu ing mat ngoai.

10.6.2. Tinh to4n anh hudng cua bao hoa rang

dén dién khang tan

Khi dong dién trong day quan ldn, sé sinh ra hién tugng bio
héa mach tu, chi véu 8 phin diu rang do ti trudng tan ranh va
tit trudng tan tap lam cho x| va x, thay déi.

Sy thay d8i cda x| va x,; do bdo hoa cla ti trudng cing co
the tinh gin ding theo phuong phap sau:

Tri 33 thuc cua dong dién ngan mach cd thé€ tinh bang:

' Lon = Kp I 110- 35)

0 day 1, la dong dién ngan mach khi khong xét dén bao hoa

ctia mach ti tan. Cd thé bang thi nghiém chon so b6 tri s6 ky,,.



D6i vor dong co dién, rato 1;, —[ T r—
ranh 1/2 kin. vdi ranh stato 100 P—‘__ |

miéng 1,2 kin thi [av k,; = 0,90i 15?' ) -

1.3 ~ 1,4. vagi ranh stato j T/

miéng 1/2 ha hay hé lay k,, = % A

1,2 ~ 1,3 {tri s6 18n dung cho 070 i/ : —
tanh 1/2 hd). V&i dong co dién 060 J ! ‘
roéto hai long soc ky,, = 1.2 ~ 050 /

1.25 {tri s6 nho dung cho ranh

hé & stato). Vai dong cd dien cd ""0| { P

ranh roto kin kep = 1,3 ~ 1.45. Q48 05D 060 0.70 0,80 998 100

Sue tu dong t binh cla
u dong trung b Hinh 10-14 HE& b k;
moét rianh stato: i

I v Z
Fop = 07 20 (kg + ey ke —5) (10-36)
Ay ! : Z2
8 day:
u,, - s6 thanh dan tdc dung trong ranh stato;

a; - s6 mach nhanh song song:

kg - hé s6 tinh dé&n sdc tir dong nhé do budce ngan (ldy theo
dudng cong trong hinh 10-14) k,; phu thuéc vao g = y/r;

k, - hé s6 budc ngin cua day quan;

k, - hé s6 day quan;

2,. Z, - sb rdnh stato va roto

Mat d4 tu théng quy d8i trong khe hd khong khi:

F
Byg =— " (10-37)

8 day o - khe hd khong khi.

3
Cpp = 064 + 25 (10-38)

b, + L
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d day t, va t, la budc ranh stato va 10 3
roto 09 A

Theo mat dd tu théng quy ddi M,—xYXE:{(B“‘)_‘_'
B,,. can ed vao dugng cong trong [
hinh 10-15 tim ra hé s8 y, dac
trung cho ty sd gita tir thong tan 0.6
khi xét dé€n bao hoa va khang bao : \

75— :
hoa. ! \ ‘

04—t N

Do bao hoa phan trén cda rang, \
hé 36 tUt didn cda tU trudng tan ranh 0.3 - 1‘ N
giam xudng. Can cd vao dd tim ra . ! Ge
su bién d8i tuong duong ¢ha rianh 0 2 4 6 8 7107
hd tinh toan tir thong tan khi bao Hinh 1018 HE s6 x,

hoa.

Dai vai stato, sy bién ddi tugng duong do biang:
C, = (t; - byl - Xy {10-39)
d day t| va b, d&u tinh theo mm.
Sy gidm nhé cda hé sb tit dan cua LU thdong tAn do bao hoa cd
thé xac dinh nhu sau:
Dai vai rdanh he (hinh 10-16a):
h, G

n

Al =—— (——) (10-40)
b, C, + b,
Vol ranh 1:2 hd (hinh 10-16b):
hy hy
My = Cl— + - I {10-41)
b, (C,+b,) (b, +b,(Cy+b, +bh))
Vai ranh 1/2 kin (hinh 10-16¢)
h, + 0.58h, C,
Ay, = (10-42)
by, C, + 1,5b,,

Do dd hé s6 tit dan tin ranh 3 stato bang:
Arioh = Ap - My
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0 day 4, la hé s6 tu dan tan ranh khong xét dén bao hoa

Do sy bao hba vung rang. hé s6 tit ddn tan tap giam xudng va
bang:

Awn = Agta (10-43)
b,
A b,
21 A h, A,
L Y B
6« ‘-;_l 4‘ b, Beq
a) bl c)

Hinh 10-18. Kich thudc miéng ranh stato dé xéac dinh sy géam nhd caa hé sd
t0 dén cua tU trudng tan do bac hoa

Téng hé s6 tir din tan cua stato khi bao hda bang:

Sibn = Arien + Ausn + Aq (10-44)
Dién khang tan stato khi xét dén bao hoa:
21
X = %) LY (10-45)
24

Cach x4ac dinh
dien khang tan 4, 5; i
rotc khi %6t A6 —3 - ks ~E by, — 7%
bao hoa mach tu Zm‘_‘- ﬂ
tan cung tuong tu
nhu vay. al ; b)

Vai roto long Hinh 10-17. Kich thudc miéng ranh réto
sdc thuong, sy bién
ddi tuong duong clia miéng rdnh lay bang:

C, = (t, - byl - £y (10-46)
Sy gidm nho hé s6 tit ddn tdn ranh do bao hoa bang:
V&i ranh 1/2 kin (hinh 10-17a):
h‘: C’

Moy, = — ———) (10-47)
T T b, C, + by
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Vdi ranh kin (hinh 10-17b):
Aown = 45 - Agpn (10-48)
d day 4, dudce xdc dinh theo (5-31) hay (5-34), vdi dong dién

roto dinh mue [,

Ranh roto chiu Anh hudng cida ca hiéu dng mat ngoai lan bao
hoéa mach tir tan do dd hé s6 ti dan tan ranh roto khi xét dén ca

hai yéu t6 do bang:

Arl._'-:hh - 1;:,5 * -‘-\A;hh (10-49)
Tinh toan hé s6 tir din tdn tap cua roto cing giéng nhu stato:
Abh = A2 %) (10-50)

Tdng hé s6 tit din khi xét dén hiéu Wng dong dién mat ngoai

va do bao hba mach tif tdn rang bang:
Zharen = Araren + Aen + Ay (10-51)

Tri s6 dién khang tan tuong ing bang:
Zh2znh
24,
@ day x, va Y4, la cdc tham sd tinh toan khi khéng xét dén hiéu
ing mat ngoai va bao hoa mach tir tdn rang.

Sau khi tinh r, 2 Xjphs Xazpp ta cd thé tim duoe cdac tham s6
ngdn mach khi xét dén hiéu ng mat ngoai va bao hoa mach tu
tAn rang:

Xpcoh = Xppp Xz

rn'::- = rl + r:.E

Zosoh = YTne T X3y
Dong dién ngan mach bang:
U,

Lobn = (10-53)

Zngpn
Tri s6 I, nay khong dugc khac dong dién ngan mach gia
thiét ban dau (I, = kI, da chon trong phin dau cua tinh
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toan qud 10-15% . Néu sai khac nhiéu thi phai gia thiét lai 1 .,
va tinh lai.

10.6.3. Tri s6 tuwong ddi cua cac tham sé
may dién khéng déng bé

Cac tham sé cia may dién khong dong bo thuong duge bigu th

U
bang tri s6 tuong d6i Chudn cua trd khang thuing lay bang—->"

Idm
Vi vay:

[ = Ligm®) X = Lam®y
Uam Ulam

£ = Lum™s o =iﬂ_ﬂﬁ‘g
B Uldm ) Uldm

oo Lam P12 & e Lgm*i2

= TN

1dm 1dm

Trong may dién khong dong bé, tri s6 tuong d6i cua cac tham
s6 thuang & trong khoang sau:

Véi dién trd tac dung: r; = r'; = 0,01 + 0,08

O day tri s6 16n danh cho may dién nhé. Véi nhitng may cong
sudt rdt nhé (P = 0,03 ~ 0,4 kW) thusngr] = 0,12 - 0.2;
rl = 0,08 + 0.12. Néu chia r] cho cosp thi cé thé ang chirng
duge tdn hao ddng ciia day quan stato so vdi cong sudt dua vao

dinh muc P, .

Tri s6 cta r} co thé coi gin ding bang hé s6 trugt khi tai
dinh mue:
Lrgmt>

By, = =r

5
dm E, -

Vi dién khdng: x] = x') = 0,08 + 0,14 (0,09 + 0,12)
d day tri 6 lén danh cho nhitng may nhiéu cuc. Trong déng co
dién roto 1ong soc ranh sau bhay hai long sde x; = (1,1 + 1,7x,
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Dién khang tu hda bang:
X, = 1.2- 423 - 4
tri s6 nho dung cho may nhiéu cuc hay ¢ong suiat nhé, Tri so
trong ngoac thudng dung cho nhing mday théng thudng vai
2p=2+ 10. O nhing may nay khi khong tai co thé coi [x,; = E,
I

" . Id
= Upgp hay xj; = ——
Dién trd trong nhanh tir hoa bang:

r;, = 0,05 - 0,35
. Prel

m]lﬂ

d day ; Q

12

Nhitng tr] s6 tuong déi trén khéng xét dén hiéu (ng mat ngoai
trong thanh din réto va 4nh hudng cta baoc hoa mach tir tan dén
dién khang tan.

10.7. XAC DINH DAC TINH LAM VIEC
VA KHOI DONG

10.7.1. Dac tinh lam viéc

Sau khi da chon cac kich thue va didy qudn cia dong co dién,
tinh toan cac tham s6, dong dién tit hda va cac tén hao, cé thé
tim duge cac dac tinh cua may & ché dé lam viéc binh thuéng.
Cac dac tinh nay cd-thé xac dinh bang giai tich dva vao mach
dién thay thé& (hinh 10-18) va dd thi vecto tuong dng (hinh
10-19)

Trén mach dién thay thé ta da biét cac tham s6 r, r;, x;, x5,
P10 + 8Lr,

Pee Poor lanx = Lo labr = (thanh phan phan

khang va tdc dung cta dong dién ¢ téc do dong bo.
- chl - Ul = I'nxl
e =—7 ¥z S/
m, [} Iﬂ
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Thyc ra hé s6 C| la mot s6 phue C, =1+ — = (T]e"'"

~

A <
‘fm ChelG(zet,x;)
2 pf
: (]
L}l ‘ G2z ]
Hinh 10-19 D& th vects dé xac
Hinh 10-18. Mach dién thay thé cia dinh dic tinh lam viéc cia dbéng co
may dién khéng ddng bd dién khéng dbng bé

X
Thutng ¢6 th& coi y; = 0, lic dé C; = 1 +—va trong cong
X2

thic & bang tinh toan 10-9, ldy a’ = C[, b’ =0; a = Cr,
b = Cx, + Ci{x,. Néu phai tinh dén gdc y, (vi du khiy, > 3 =
4%) thi phai xét dén hé s6 phic trong d6 C, tinh nhu sau:

. 2

/ (4% + (x,+x3)°
3 3 = (10-54)
T2 + X,

Cl=

va goc y, theo cong thuc:

T2X) - X2

vy = arctg (10-55)

Ty (rpdrphxgy (x)+x),)
Lic do cac tham s6 trong bang 10.9 bang:
o = CfcosZyl; b i= C‘;'sinZ}rl
a = C(r,cosy, - x;siny, - C;x3sin2y,)
b = C,(x,cosy, + rsiny, + C xjcos2y)
Viée tinh toan dac tinh lam viéc cia dong co dién duge thue
hién theo trinh tu nhu trong bang 10-9, trong dé chon mét hé sd
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trugt trong gidi han s = (0,2 ~ 1,31 5. s, so bé chon bang:

S < =Tsa

sau do theo cac diém da tinh ve dugng cong |, cosp, 5. s. I,
theo P, va tuong ung vdi coOng suit dinh mie P, xdc dinh cac
luong dinh mude.

Bdng 10.9. Céng thice tinh todn ddc tinh lam viéc

8d Hé s truot s
thu Cong thdc Dan vj
W Sy Sp - Sm
1 aryis Q
2 bryis Q
3 R=a2a+ar,s Q
B X =b + bryis 2
5 z-V/R? + X Q
6 cosy'y = R/Z
7 sin ', = X/Z
8 'y = U2 A
9 Fac= €015 A
0 iy = lgpr + IMpC08y’, A
n iy = lanx * 2 S0y, A
2 ' =T R A
13 COSypy = i
ly
W P, = 3uy,. 0 kW
5 |Pg,y = 3,2 w02 kW
6 | Piuz = 3 207 kew
4 Po = Pra = Peo kW
8 |P, = 0005F, kW
19 SP = PcoitPouatP=P kW
>E
20 n=1-—
P!
21 P, =P, - 3P kw
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Bai 36 momen cuce dai duge xdc dinh theo cong thie:

, I)\ .S
n]m”k - U - \_DLL\ e dim 110-56)
Mdm I 2dm Sm
' C 15 r.
4 day S, = - = A 110<57)
2o+ .2 X,
ry + lxl+C]x2) —  +x,
"}
Khi r| va v, 16n thi s, dude tinh theo cong thic:
Cr,
S (10-58)

m 3 =

\/r{ + x+Cx;)° - 2C x5y, siny,

I - dong dién roto da quy déi tinh theo cdng thic trong
bang 10-9 d6i vdi hé $6 truat 5. Tri s6 dinh muc I’5, va s
ldy tU dudng cong lam viéc da vé

dm

Xdc dinh m_ . nhu trén la khong xét dén hiéu dng mat ngoai
& thanh dan roto va dé bao hda ctia mach tu tan.

Hidu dng mat ngoai trong nhiédu trudng hop ¢ thé b6 qua do
tAn s6 thdp nhung dong dién stato va réto khi 4y thudong bang
(2,5 + 4) I, nén anh hudng cua bdo hva mach ti tadn ddi vai x,
va x5 thé hién r6. Néu thita nhan dieu do ta thay:

Tombh = Rmpn I 2max
trong do:

['s en - dong dién Ung véi s 6 xét dén bao hoa:
I’ - dong dién ding véi s khéng xét dén bao hoa,
k
Sau do 0 thé€ theo cac céng thic (10-45) va (10-52) tim x|,
va x5, (khang xét dén hiéu dng mat ngoai cua dong dién) va
thay thé tri s6 tim duge vao cang thde tinh s\ 16l tim ra I’y .
theo cong thdc trong bang 10.9 (lay C, = 1). N&u tinh t5t dé
I'sopy tinh ra so véi gia thiét khong khic qua 5% thi khdng phai

gia thiét lai k_,, d& tnh lai I',,,, ntta. D6 bao hda mach tu tan

mhy = L1 + L2 (tri 86 16n dng v6i loai ranh siu)
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rang lam cho bdi s6 m tang lén tit 15 dén 25%, con doi vai
dong co nho thi thinh thodng ciing lan hon so vai cach tinh theo

cong thde (10-56).

nax

Déi vai dong co dién cong sudt nhd, do cosp thap va r| tuong
d&i 16n nén dong dién tit hda 1, luc d6 giam xudng. Cd thé tinh
I, nay bang cach tinh mach (i theo tif théng Ung véi suc dién
dc}ng:

E = \/(Ulsintp - Tiym )(1)2 + (LCicosg - [y rl)2 (10-59)
sau dd xac dinh x, va v, theo E| da tim duge. Trong trudng hgp
nay viéc xac dinh ciac luang dinh muc déu st dung cac dai lugng
Lipp Lam = L, x5 13 0 tinh dén sy thay d6i cua dong dién tu
hda I, Iic co tai.

Boi 58 mémen cuc dai cla dav déng co dién khéng dong bo
roto 16ng séc 3K theo TCVN 1987-94 duge ghi trong bang 10.10.

Bang 11).10. Boé s6 mémen cuc dai m,,,, caa ddy mdy 3K

Cap céng suat 88 cue 2p

Py kW 2 4 6 8 10

055 - 15 2,2 22 22 7

22 - 75 22 22 2.2 22

11 - 185 2.2 22 20 22 -
22 22 2.2 20 20 -

3a - 37 22 2.2 20 2,0 19
45 22 22 20 20 18
55 22 22 20 19 1 18

75 - 90 22 22 19 18 18

10.7.2. Dac tinh khdi doéng

Cdc luong dac trung cho dac tinh khdi dang 1a momen khai
dong, dong dién khdi déng va moémen cuc tifu trong qud trinh
khdi d6ng, nhung tinh mémen cue ti€u qua phue tap va két qua
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khong bao dam.

Thea tiéu chuan Viét Nam TOVN 19287-94. bai 6 moOmen
. Moo . . L .
khéi dong m; =— va boi 36 dong khai dong i, =— cua dong

NI dm
¢o dién khong dong bd rato 1ong soc day 3K duoc ghi trong bang
10.11 va 10.12

Bodi s6 mamen cuc ti€u trang qud trinh khaéi dong khong nho
han 0.8.

Boi 36 mdmen khdai dong va béi so dong khéi dong ciua dong cd
dién khong dong bo réto long sée day 4 A cta Nga duge ghi trong
bang 10.13

Viée tinh toan chinh xdc dac tinh khdi déng co khd khan 1dn
vi khi tinh toan gap quan hé phitc tap gita dong dién, hé 36 trugt
va cdc tham s6 cua dong co dién, do d6 thuang chi tinh dac tnh
khai dang lic khai dong = = 1

Phuang phap tinh gan dung nbu sau:

Khi 86 qua t8n hao trong thép cd thé viét cac phudng trinh
sAN:

U, = il %,y + % + Lr
| X e ™ 32X 260 10 16.60:
0 = jI::x]:_»NI-S + jlel_‘n.S + I}_r‘l_
a day:
Ximh = Xpon F Xy (10-61»

'a dién khang toan phan cua stato khi xét dén bao hoa mach tu
tan
X2oh = Xiz2a F Xozbn (10-62)
la dién khang toan phéan cua roto khi xét dén hiéu 1fing mar ngoai
va bao hoa mach tu tan.
¥,>, - dién khang hé cam khi ngdn mach va dude xac dinh
theo quan hé sau:

F . -
Xy = %3 = = Xk, (10-63}

269



Trong truong hgp nay may lam viér 1rén phan dudng thang
cta duyng tis hoa Trong gidi han hé s6 trugt thay ddi tu 1 dén
0.1 ¢d ih& coi x,,, khang déi.

TU cdng thue 110-61). (10-62) va dang thdc:

L (10-64)
X2

s (10-65)
len 2i0hh

thi bidu thuic dong dién dudi dang phuc vd madun nhu sau:
A+ B A vA- + B-

I, =1, va [ =U ——— (10-66)
C +iD vVei + D?
iF F
L=U— w L=U(, A —— (10-67/
C +iD vC* + D~
trong do:
ry
A = -
x12(1
B = Cy, (10-68)
s ~
C=— - 8z, Cion X
) X12n
D = s1Chypy, + 12.Cyy
F =3

Cd thé dung hifu thitc don gidn hon ma sai sé khang nhiéu
bang cach chia ABCDF vdi C,.,, va thita nhan C,, = Uy
(thudng cac lugng 4y ndm trong gidgi han 1,01 + 1,05).

! Tas
A' = > =0
XM (JlEhh
B =s
; ) Xiinh
C' = -slay,, +— (10-69)
25bh
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Bdang 10.11. B6i x6° mémen khii déng dav déng co dién 3K

Céng suat S0 ede 2p
P AW 2 4 6 8 10
035 - 15 2 2 2 1.6 -
22 - 55 2 2 2 16
75 2 2 2 14 -
n 16 2 12 14
B - 22 14 14 12 1.2
30 - 45 14 14 12 12 12
56 - 75 12 12 12 12 1
Q0 12 12 12 1 1

Bdng 10.12. Béi x6 dong khei dong dav dong co dién 3K

Céng suat So eve 2p
P kW 2 4 6 8 | 10
055 - 075 55 45 L) 35 -
11 65 5 4 35 ) -
15 6.5 5 5.5 55
22 6.5 85 5.5 6 -
3 6.5 6.5 6 6
4 75 85 6 8
55 - 1N 75 7 6.5 €
15 - 185 75 7 6.5 (3}
22 75 7 6.5 [
30 - 37 75 ? 65 6 [
45 75 7 7 8 8
55 - 90 75 7 7 65 8




Bdng 101.13. Boi 36" momen va dong dién khai dong day déng co dién
khong dong b6 44 (Nga)

Chiéu cao 'e‘m—J

truc b i

= 142 164y -

ro
[l

> 28I

S6 cde 2p | m

2 17 - 20 65 - 75 12-14 | 7D - 75| 10 - 12| 6570

4 20 - 22 50 - 78 12 -14 | 65 - 725 | 12 - 13| 55-70
6 20 - 22 40 - 65 12-13 | 50 - 65 | 14 55 - &S
8 16 - 19 40 - 55 12 -14 | 55 -601| 12 55 - 65
10 - 12 6.0 10 6.0

12 - - 1.0 6.0

D = sr; + T

S
F =

Crern
Ta cho A" = 0 vi khi 0,1 < s < 1 thi A”® rat nhé so véi B'" do
dc it Anh hudng dén tri sd cta 1. 86 hang dau tién trong biéu
thic cta C rat nhéd so véi s6 hang thd hai nén co thé boé qua.
Don gian hda nhu vay ta co:

U,.s I
[ =— vl = (10- 70)
Joi 4 Dt Cximn
Boi s6 mdomen khdi dong duge tinh theo céong thde:
M, I, . s
LIy G SRR E L (10-71)
Mdm IA2dm s s

Chi can thay d6i s c6 thé tinh dugce dac tinh khdi dong cua
déng c¢o dién.

Tuy vay viéc x4c dinh chinh xac I, M = £(s) 1a mot vdn de
phite tap vi tham s8 clla may bi anh hudng cla hiéu dng mat
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ngoai va dé bAo hoa cia mach tU tdn ma ban than db6 biao hoa
nay phu thuéc vao [; va I,, con hiéu dng mat ngoai phu thude
vao hé s6 truot s. Do dé thudng chi xdc dinh M, J, lte s = 1
cdn viee xaec dinh I, M = f(s) ddi v8i dong co dién rdoto l6ng
sée chi tien hanh khi cdn thd lail viec chon kich thuéc va dang
ranh roto.

10.8. Vi DU TINH TOAN

10.8.1. Tinh toan dong co dién khong dong b réto lng soéc

Cong sudt dinh mue P = 30 AW, dién dp 380/220 V dau
Y/A, tidn sd 50 Hz, téc dd déng bd n, = 1500 vg/ph. May ki€u
ki IP44, cach dién e¢dp B, ché& d9 lam viéc lién tuc, chidu cao
tam truc h = 200 mm, chi tiéu ky thuit theo TCVN 1987- 94

N = 91%, cosp = 0,89

1, M, M

— =17 — =14, <
Idm Mdm M

max

=22

dim

a. Kich thude chu yéu
1 S8 ddi cuc:

60f, 60 x 50

p=_‘= - e =

n, 1500

2. Dudng kinh ngoai stato:

Vdi chiéu cao tam truc h = 200 mm, theo bang 103 g
duong kinh ngoai stato tiéu chuan D = 34,9 cm.

3. Duang kinh trong stato:

Theo bang 102 ¢ k;, = 0,64 + 0,68

D = kD, = (0,64 = 068) 349 = 2234 + 23,73 cm.

Liy D = 23,56 em.

4. Cong suidt tinh toan:

o P 098 x 30

- neose 091 % 0.89
trong do ki = 0,98 ldy theo hinh 10-2.

= 363 kVA
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5. Chiéu Jai tinh todn cna 161 sit stata ;
Sa bd chon k; = 0,92 Lay «; = 0,64, k. = 1.1
Theo hinh 10-3a lay A = 370 A‘em, Bs = 0.77

o 61x 100 xDP
Y gk, ky. ABsD*n

6,1 x 107 x 36.3 _
= - — - = 1435 cm.
0,64 x 1,11 x 092 x 370 x 0.77 x 23,5 x 1500
Lay Iy = 144 om.

Do 1561 sat ngidn nén lam thanh mot khéi.

Chiéu dai 16i sat stato, roto bang .
I, =L =1y = 144 ecm.

6. Bude cuce:

aD a1 x 23,5

T = % = 4 = 16.46 cm
7. Lap phuong dn so sdnh:
. Iy 14.4 -
Hé s6 4 = = 18.46=0'l8'

Trong day déng ot khéng dong bo K. cong suidt 30 AW, 2p = 4
cd cung dudng kinh ngoai (nghia la cung chidu cao tam truc h)
voi may cong sudt 37 AW, 2p = 4 11é s¢ tang cong sudt cla

may nay la » = = 123, do do . cta may 37 kW bang:

Ay = yAyn = 123 x 0,78 = 0,96
Theo hmh 10-3b, hai hé s6 13, va 1,; déu nam trong pham
vi kinh ¢ do do wviéc chon phuong an trén la hop ly.
8 Dong dién pha dinh muyc:
P.10° 30 x 10°

17 3Upeosp 3 x 220 x 0.91 x 0,89

= 561 A

b. Dady quan, ranh stato va khe ha khéng khi
9. S6 ranh stato:

Lay q, = 4.
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Z]:(qu|:612x4=48A
10. Buoc ranh stato

7D T x 23.5
b, =— = = 1,538 em.
Z, 48

11. S6 thanh dan tac dung cia mét ranh:
Chon s6 mach nhinh song song a; = 4.
At a, 370 x 1,538 x 4
u, = = =10,5
I, 56.1

Lay v, = 40

12 S6 vong dayv ndi tiép cia mét pha:
U, 40
wlzpql—='_)x4x—=80.
a, 4
13 Tiét dién va duang kinh day dan.
Theo hinh 10-4 chon tich 36 AJ = 1880 Aiemimm”

AJ 1880 s
Mat d¢ dong dién J, = — = —— = 5,22 Amm”,
' A 360

I, 56.1

= = 1.343 mm*
aln]J'.J 4x2x5.22

Tiét dién day isa bd): sy =

O day lay n, = 2 soi.

Theo phu luc VI bang VI.1 chon day dong tring men PETV cg
dudng kinh d/d., = 1.321,405. s = 1.368 mm-

14. Kiéu day quin

Chon diy quin hai 1p budc ngan véi y = 10

v 10 .
Ji; =——Z— =_IE = 0.833
15 Hé 0 day quin.
He s6 bude ngan k= sinf— = sin —— - — 0,066
' 2 12 2
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o 15
sin q — sin4. —

2
Hé s6 budc rdi  k =———— :—T = 0,958
q sin:— 4 sin

p360°  2x360°
trong d6: «a = — = r =
7

He 5 day quan k, = k k= 0,966 x 0,958 = 0,925
16 Tu théng khe hé khéng khi:

50

b = = . = 0,0131 Wb
4k k fw, 4x 1,11 x0,925x50x80
17. Mat d6 tu thong khe ha khong khi:
® x10* 0,0131 x 10°
y = = =077T
aéﬂl 0,64 x 18.46 x 14,4

18. So bd dinh chiéu réng clua riang:
Bél]t] 0,77 « 14,4 x 1638

B,k 1,75 x 14,4 x 0,95

8 day lay B,, = 1,75 T theo bang 10 5b va hé so ép chat 16i
sat k. = 0,95,
19. So by dinh chitu cao gong stato:
®.10° 0,0131.10%

h,, = = = 3,00 cm

& 2B, k., 2 x 1,55 x 14,4 x 0.95
3 day lay Bgl = 1,656 T theo bang 10.5a
20. Kich thuéc ranh va cach dién:

h, = 27,5 mm; h, = 21.5 mm

d =9 mm; by, =3 mm

= 0,712 em

d, = 11  mm; hy; = 0,56 mm.

Theo bang VII[-1 & phu lue VIII chiéu
day céach dién ranh la ¢ = 04 mm, cia 1o Y5
ném la ¢ = 0,5 mm.
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Dién tich rinh trd ném:

a(di +d3) 4, +d, d,
S;=——g — *t —5 (p-5)=
_ .-'!(92+112)+11 Y9 250
= g i ( -—) = mm?
wd,
Chiéu réng cua miéng cdctbhg ném la (?), cla tAm cach
dién pgita hai l6p la (d, + d,).
Dién tich cach dién ranh :
nd, nd,
S = [T+2h12+(d1+d2)] et —o ¢ =
zx0,9

x .11 5
=[ +2x21,5+ (11 + 9)] x 0,4 + x 0,5 = 39 mm

2
Dién tich ¢6 ich cta ranh:
S, = 8, — S,y = 250 - 39 = 211 mm".
He s6 ldp day ranh:

2
u.n,dyg 40 x 2 x 1,405°
k, = — = = 0,748
4 S, 211 '

21. Bé& roéng rang stato:
. _ D+ 2hy +dy) 4 - 7235+ 2x005+09)
a4 Z, b 48
x [D + 2(h,, + h12):| n [23,5 + 2(0,05 + 2,15]

~ 0,9 = 0,703 cm

by = Z, —d,= i - 1,1 = 0,726 em.
by +b,i 0,703 + 0,726 ~
b,, = 5 = 2 = 0,714 cm
22. Chiéu cao gdng stato:
D,-D 1 349 — 235 1
hy=—5 —~hytgd=——-275+2.11=312cm

23, Khe hd khang khi :

1+ 2y =285 19 0644
= 1200 ! T 2p) ~ 1200 ¢ )" mm

Theo nhing may da ché taoc (bang 10.8) lay:
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Y = 0,7 mm = 007 em.

c. Day quan, rdnh va gong roto
24. 56 ranh rato chon theo bang 10.6:
Z, = 38 ranh
25. Duong kinh ngoai réto’
D'=D- 25 =235 - 2 x 0.07 = 23,36 cm
26. Budc rang réto:

aD’ T x 23,36
t, = = = 1931 cm
- Z, 38
27. So ba dinh chiéu rong rang rdto:
Bul-t, 0,77 x 1,931
b, = - = = 0,89 cm
" B,,l,k, 1.75 x 0,95
28. Dudng kinh truc réto :
D =03D = 03 x 235 = 7,056 ecm
LAy D, = 7 cm.

1

29. Dong dién trong thanh dan réto:

6W1kd1 6x80x0,925

Ly = I, = K,

trong dé k; = 0,94 1dy theo hinh 10-5.

30. Dong dién trong vanh ngan mach:

1 1
I =1 —616— = 1872 A
v 7p 180° x 2
2sin 2sin —
z, 38
Ti&t dién thanh din bang nhém:
' 1, 616 ,
W= =—— = 2053 mm~
I, 3

trong dd chon J, = 3 Almm?
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42 3¢ ba c¢hon mat do dong dién trong vanh ngan
mach J = 2.5 Amm-

Tiét dién vanh ngan mach:

1 1872 5
S, =— = = 749 mm*
J 2.5
33. Kich thude ranh réte va vanh ngian mach:
hs = 32 mm by, = 1,5 mm
hy, = 247 mm hgy;, = 0,6 mm. mlid
d = d;, = 68 mm _{
axb =384 x 23 ' h
D, = D-(at+1) = 235-(34+1) = 200 mm. _L
34. Dién tich ranh réto: D s o
v

Ui

N

T, T .
p=—4d° + h,xd=-—68 + 247 x 6,8 = 204,2 mm".
“ 4 - 4 /

35. Dién tich vanh ngian mach:
axb=34«23 = 782 mm®

36. Bé réng rang roto 4 1/3 chidu cao rang:

4 4
1[D’—2h42—§1'h12 +d)] w[23,5-2x0,05- -é-t2.47+0,68)]

b1 = -d = . -0,68
3 Z, 38
= 0,896 cm
37. Chiéu cao gong réto:
D'-D, 1 23,36-7 1
h,, = - h,+—dy= ——— -3,2+— 0,68= 5.1 om
8 2 6" 2 6

38. Lam nghiéng ranh ¢ roto:
D¢ nghiéng bang moét buoc ranh stato:
b

n

i

t, = 1.54 em.
d. Tinh todn mach tir

39. Hé s6 khe hd khong khi:
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£, 1,538
ky, = = = 1.099
t-v8 1,538 - 1.978 x 0.07

(b, i3 130707

trong dé v, = = = 1978
5+b, 9 B5+(30,7
t 1,931
kg, =——— = = 1,024
© ty-rad 1,931-0,643x0,07
(b,»id)"  (1,5/0,7)2
trong dd: v, = = 0,643

5+bié  5+(1,5/0.7

ky = kg, kgy = 1.099 x 1,024. = 1,125
40 Dung thép kv thuat dién cédn ngudi loai 2212.
41 Suc tli dong khe hd khong khi:
F, = 1,6B4k0.10% = 1,6 x 0,7 x 1,125 x 0,07.10° = 970 A
42. Mat d6 tu thong 0 rang stato:
Bsl,t, 0,77 x 1,538
2 Th Lk, 0714 x 0,95

43. Cudng dd tir trudng trén riang stato, theo bang V-6 & phu
luc V co:

= 1,745 T

H, = 21,8 Aiem.
44. Suc ti dong trén rang stato:
F,, =2 H, =2x238x21,8 =104 4
d, 11

trong d6 h;; = h,, - —3 = 275 -3 = 23,8 mm

71

45. Mat d6 tu théng & rang réto:
B;l,t, 0,77 x 1,931

“b,.k, 0,896 0,95

46. Cudng d6 tU trudng trén rang ré6to. Theo bang V-6 & phu
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lte V co:
H, = 21,8 Alem.
47. Sde tu dong trén rang roto:
F,o=2h,H,=2x297x 21,8 =129 A
d 0,68

trong da h,, =h, - 3 = 3,2 — Yy = 2,97 em.

48. Hé s6 bao hda rang:
Fs;+F, +F,, 970 + 104 + 129

, = = = 1‘24
F, 970
49. Mat d6 tit théng trén gong stato:
&.10° 0.0131 10*
=153 T

B 1 = =
¥ 2h Lk, 2«3,12x 144 x 0,95
50. Cudng do tit truong 9 gong stato. Theo bang V-9 & phu lue
V co:

Hg] = 10 Ajem
51. Chigu dai mach tir 6 gbng stato:

aD, - hy w349 - 3,12)

cm

L
gl 2p 4
52. Sic tu dong G gong stato:

Fgl = Lgl Hgl = 256 x 10 = 250 A.
53. Mat d6 tu théng trén géng réto:
®.101 0,0131.10°*
=091 T

By = 2451 (14
2hg212kc 2X y X]. ,4 X 0,95
54. Cuong do ti trudng & gong réto Theo bang V-9 cua phu
lue V cd: .
Hp, = 2,31 A/Icm
55. Chitu dai mach tit & géng roto:
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.‘((I)[ + h, . a7+ 5By
L.,. = = = = 55 em
o 2p 4
oU Siic tir ddng trén gaong rato:
F!: = LE_‘H‘J-‘ = 9-5 X 2.31 = 22 A
57 Téng sdc ti dong cva mach tu:

F=F,+F, +F,. + Fgl + ng

= 970 + 104 + 129 + 250 + 22 = 1475 A
58, Hé 36 bio hoa toan mach:
F -
k= = 1475 - 15
' F, 970
59. Dong dién tu hoa:
pF 2 x 1475
= =147 A

2

27wk, 2,7 x 80 « 0,925
Dong dién tU hoa phan tram:

H 1 ’
qu =— 100 = -

dm 0b.1

100 = 26,3%

e. Tham s6 cua dong co dién @ ché do dinh mirc
60 Chiéu dai phan diu néi cla day quén stato:
lyy =Kgr, + 2B = L3x 17,2 + 2x 1 = 244 cm
) aD + hpy 7235 + 2,7710
trong do 7, = = = 17,2
: Z, 48
61. Chidu dai trung binh nita vong day cda day quin stato:
lp =1, + 1y, = 144 + 24,4 = 388 cm
62. Chidu dai day quan mét pha cua stato:
Ly = 211, x w10 = 2 x 388 x 80.10% = 62,08 m
63. Dién trd tac dung cua day quidn stato:
L, 1 62,08
o 16 maes

rl = = 01233 Q
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Tinh theo don vi tuong dai:

. 1 56.1
rp=r — = 01283—— =0.0314
\ 220
64. Dién tré tdc dung cua day guén réto
1,10% 1 144.10°
1 = —_— C——
ool p:\l g . 23 2042

T

=0,3066.10" Q

65. Dién trd vanh ngan mach:
D107 1 7. 203107

ro= = =0,00923 .10 * Q
' Z,S, 23 38 x 782
66. Dién tra roéto:
2r, 2x0,00923 1 1
r, =, +— = 10,3066+————— ) 107'=047710" Q
- A 0.329°
ap 180" x 2
trong do A = 2sin— = 2sin T = 0.329

67. Hé s6 quy dai:
dm (w kgt 4 x 3 x (80 x 0,925)°
T, B a8
68. Dién tré roto da quy ddi:
ry = yr, = 1730 « 0,477 x 10™ = 0,0825 Q@
Tink theo don vi tuong déi:

= 1730

1, 56.1
o= r—— = 0,0825 — = 0,021
S 3 220
69. Hé s6 tir din tan ranh stato:
h b h h
Ay =— kg + 10,785 - 4L 4 1 )k
3b ! 26 b by
25,1 3 3,2 0,5
- 0,9125+ (0,785 - -2 1 270,875 = 1,224
3x9 259 9 3

trong do g = 0.833 : kg = 0,9125;
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ky = ,875 tra theco hin] i- 8,
h) = h-0,1dy~2c¢ = 275-01x11-2x04 - 05 = 251 mm
d
== (5—2 X c«:’) = 45 -2x 04 -05) = -32 mm.
b =9 mm; hy = 056 mm ; by = 3 mm

70. Hé s6 ti dan tan tap stato:
t1(q kg P Ky

Ay = 0,9 o
(l k.0 1
1,538(4 x 0,925)% x 0,72 x 0,9728
= 0,9 0,0062 = 1,045
1,125 x 0,07
b2 , 2
trong dd k,, =1-0.033 2L = 1.0,083 ———— = 0,9728
t.8 1,538x0,07

e = 0,72 theo bang 5.3; o, = 0,0062 theo bang 5.2a.
71 Heé s6 tu tan phin dAu néi:

4
1dl:0,34?—‘ud1- 0,648r) =034 ——— (24,4-0,64x0,833418,46)
4

=1,375
72. Hé s6 tit dan tdn stato:
SALv =3, + 4 + 44 =1224+ 1,045 + 1,375 = 3,65
73 Dién khding day qudn stato:
£y

0,158 —1 (L y? l“za
X, = U _ ) — =
! 100 100 !

50 80 , 144
=0,158 { }- 3,66 = 0,332 Q
100 100 2x4

Tinh theo don vi tuong déi:

. I, 56,1
X, = x— = 0,332 — = 0,0846
U, 220

74. Hé s6 tit dAn tdn réanh réto:
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h, ab2, 2 by, hy,
ta = [g(1-55) + 085 5] b

[y

= 2

3. 7\ © 8x204,2
trong dé h, = 274 mm; b =768 mm; S; =204.2 mm=, k = 1
b,, = 1.5 mm

[ 27.4 T x6.8° 1,5 ] +0,_5

) + 06652 15

75 Heé s6 tit dan tan tap réta:
_ 0.9 bylay Ry ok,

A o, =

12 2
ky.d
38

0,9 1,931¢( I x1xl

3x4

= 0,0092 = 2,036

1.125x0,07

trong do o, = 0,0092 theo bang 5.2c.

76. He s tu tan phan ddu néi:

2,3D, 4.7D, 2,3x20 1.7x20
It Eavsh - 38:14,40525 €32+
77 Heé s6 ti tdn do rdnh nghiéng:

= 0.854

2

bu 2 ’0‘8
A, = 0581 ,1—)* = 0,5 x 2,036(
‘ot 1.931

N

2 = 0,646

78. Hé s6 tit tAn réto:
SA, =A AL A L A, =2 + 2,036 + 0.854 + 0,646 = 5,64

79. Dién khdng tan day quan réta:
X, =7,9.6.1,, 32,10 =7.9«50x14.4 « 554.10% = 3,15107 @
80 Dién khdng réto da quyv déi:
x, = yx, = 1730 x 3,15.10™ =0,5446Q
Tinh theo don vi tuang dai:

. I . 56,1
X, = %x. — =4{,5446 —— = (,139
- -U 220
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81. Di¢n khiang ho cam:

U, - I,x, 220 - 14 « 0332
X,y = o = 14,63 @
- I 14

i

Tinh theo don vi tuong doi:

] I, 56,1
X{» = X, — = 14,63

= 3,73

82 Tinh lai k;:
U, - I,x, 220 - 14,7 x 0,332
kl = = = 0.979
; U, 220

Tri s8 nay khéng sai khac nhiéu so vai gia thiér ban dau nén

khong can tinh lai.

f. Tén hao thép va tén hao co
33 Trong lugng rang stato:
G, =7l 2 Ka 104 = 7.8x4840.71422.38x14.4x0,95.10
= 87 kg
84. Trong lugng géng tu stato:
Ga1="1rell g1hy) 2k, 103278 14.4.2496.3.12.4 0,95 1073
- 33.24 kg
§5. Ton hao sdt trong 161 sat stato:
- Trong rang:
Plost =Ko Pre/ By, 107 = 1.8x2,5x1,745%%8,7.10°
0.119 rW
- Trong gobng:
Prroat =Ky ProgiBiiGyey 107 = 16x2521.53° .33,24.107
_ = 0,311 &AW
- Trong ca loi sat stato
P . =P, + Pl =0119+ 0311 = 0,43 kW

86. Tén hao b2 mat trén rang roto:

[y
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t, - b, -
Y llpl\m 1o =

1.931-0.15 .
=4 LA 4.4« 259 107 = 0.025 kW
L.a31

Zln]
trong du Phat & 0. ! 10000

! ;iIOB“tla-’

18 2 1500 .
=05 20— '"10 x 0.238 « 1.538)° = 259
10000

B = kB, = 020 » 1.125 « 0.77 = 0238 T

"

b 3
B, = 029 khi —' = — = 4285 1ya § hinh 6- D
S 0.7
&87. Tén hao dap mach trén rang roto:
Po— oanL jon, G, 107
Jdm T ! 10000 dm T2
48 x 1500 s .
= 0.11( —————10 x 0,062)" x10,6.10°" = 0.023 AW
000
0 1.978 x 0.07
trong do: B, = B,,= ———— 1745 = 0062 T
or, 7* 2 « 1.931

g day v, xem & muc 39.
Gy = I’l-‘cZ_"H/_\kl)/_zlzl"*c-10-1 =
= 7.8x38x297x 0,896 x 14.4x0.95. 107" = 10,6 kg

88 Téng tén hao thép:
P, =P +P  +Py, = 043 + 0.025 + 0.023 = 0478 AW

89. Ton huao ca:

n , D
P, =k L0 =
- 1000 10
1500 , 349 ,
=1 7 —— 17107 = 0,334 AW,




Y0. Ton hao khéng tai:
P, = P, + P, =0,478 + 0,334 = 0,812 kW

g. Dac tinh lam viéc

rp=01233 Q; x, = 0,332 Q ; x;, = 1463 Q
vy = 0,0825 Q ; x, = 0,5446 Q.
0,332 ,
C =1+ = 1,023 ; C; = 1,046; I, =1, = 147 A
14,63 =
P, 10°+38Lr, 478 +3 x 14,77 x 0,1233
Line = ' = = 0345 A
3U, 3 x 220
E, = U- Lx, =220 - 14,1 x 0,332 = 2151 V
6w ky, 6x80x0.925
k, = = = 11.68
Z, 38
I, 616
I, =% = = 52.72 A
° k11,68
L.r, 52.72 x 0,025
Sdm = il = x @ = 0)0205
E, 215,1
r, 0,0825
SR — = = 0,095
X, 0,332
— +x + 0,5446

C, “ 1,023
Cac s6 liéu dac tinh lam viée duge tinh trong bang 10.14 va
hinh 10-20.
91. Boi s6 mdémen cuc dai:
_xmx IIi,_m 2 Syny _ (164.2>2 06?()29056 - 294

51,04

dnt 2dm “m

h. Tinh todan dac tinh khai dong

92. Tham s0 cua dong co dién khi xét dén hiéu dng mat ngoai
vai s = 1:
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E = 0067ays = 0,067 x 31,5 x 1 = 2
trong dé a = (h; - hy) = 32 - 0,5 = 31,6 mm
Theo hinh 10-13, khi & = 2 tra ra W = 0,750 = 1
kp =1+ p=1+1=2
ha: = kprg = 2 x 08066 x 107 = 0,644 x 107 Q.
Dién trd coa roto khi xét dén hiéu dng mat ngoai voi s = 1

2ry 2 x 0,00923
s (B e o )107* = 0,8145. 10°*
64. . -

I

s — rld_:: +

Dién trd roto da quy déi :
r's. = yry: = 1730x 0,8145.107 = 0,141 Q.

Hé s6 ti dan ranh roto khi xét dén hiéu Ung mat ngoai vai

. h; 7b? byy hy;
Asr = | = (1 — +0,66 - —|¥+-— =

2T |3 8S. 0 2b bys
Wi W i 240,66 - 0,75 + S = 1,532
“lzx 68! " Bx2ma2) T o 6| I
1,(A) 5
cos® ] (%)
104 50 + 7 e
— — /
26l 40 P BE= B L, Pz 3
/-/ C“v>/ ‘_/ Pl 1
Q6130 / AR 7
- /"’)*/
7
0k 20 J / o /// !
/T A
"
|1
ao i 12
L
0 0 10 20 o0 B(wW)

Hinh 10-20. Dic tinh 1am viée cua déng co dién
khong dbng bd rbuL léng soc 30 kW . 2p = 4 928

o



lang he 36t dan roto khi xed don hiéu dng mat ngoai + o

Sh. =2 4, + Ay 4, = 1532 4 2,036 + 0.866 + 0.64b

= 5,068

Dién khang roto khi xét den hicu ung mat ngom

S 5.068 )
Xe = xe =22 051 220 2 04086 Q
- Y %036

Toéng trd ngin mach khi xet dén hidu Ung mat ngoai véi

roo= 1) +ory = 0,1233 + 0141 = 02613 Q
= x, + x: = 0332 + 0.4986= 0.8306

Xyt
Zp: T VFE‘ + Xﬁg = \fﬂ.‘ZG-i-';_: 0.8306° = 0,8716 Q
Nong dién ngan mach khi chi xet d&n higu dng mat ngoai:
L - =ﬂ :—22“ = 2320 A
n- Z,. 08716 o

93 Tham s06 cia dong co dién khi xét ¢a hidu dng mat ngoai
va su bao hoa cua mach tu tan khi s = 1

So bd chon hé s6 bao hoa k,, = 1.44.

. Dong dién ngan mach khi xét ca hiéu dng mat ngoai va su

bao hoa ela mach tu tan:
1 1.4 x 2524 = 351 A

. Suc tit dong trung binh cia mét ranh stato:

nhhi

Liwz 4 Z,
F,y = 07— (ky + k ky— =
a, } z,
354 x 40 48
=07 10,83 + 0965 x 0.925— ) = 4980
4 38

3 dav k. tra theo hunh 10- L4

' I _ /“*01—07 )
C., =001 25 v-——— = 064 + 25 —— = 0.995
1.O38+ 1,931

|
h fo+t.




Bdng 10.14. Dédc tinh lam viéc cia dong co dién

khong ding bé rito lng sic

s pon vi| 0oos | oor | oot 00206 | 0025 | D095
Tug= G r_g =z, N Q | 17386 | 8756 | 5370 | 4315 | 3578 | 1034
%ps = C2 ( é— i) @ | ogos | 0909 | 0909 | 0gos | ogos | 0goe
Zns = Y5 + X2, Q 741 | BBO | 585 44 | 369 137
fy = G, ZU‘ A 1292 | 2556 | 3782 | 5104 | 6095 | 642
cosy, = ;‘i 09985 | 09946 | 09881 09784 | 09691
sing, - ;nz 0052 | 0103 | 013 | 0206 | 0246
by = lyg, LC?—‘cos-pz A 1345 257 3737 | 4966 | 5858
b = lypg +é—2‘sm¢2 A 1535 727 | 2035 | 2498 | 2935
= VE. + Iy A 204 | 309 | 425 | 5550 | 655
cosp = T_ 0659 | 083 | 0878 | 0893 | 0894
IR TR i kW | 8877 | 6962 | 24664 | 32775 | 38662
Peuy = 31, 107 kw | 0154 | 0353 | 0668 | 143 | 1587
Peue = 335100 kw | 0041 | 0B | 0354 | 0B44 | 099
P, = D005P, kW | 0044 | 0085 | 0123 | 0183 | 0193
P, kW | 0812 | 081 | 0812 | 082 | 0812
SP=Pe, P +P P, kW | 1051 | 14n | 1957 | 2762 | 35n
P, =P, - SP kW | 7826 | 15551 | 22707 | 30013 | 35151
n = ;—f 100 % 8816 | 9168 | 9206 | 9157 | 909t

e
©°



F, .10 4980.10 "
= = = 4v5 T
16C,, 8 1.6 x 0,995 x 007

Theo hinh 10-15 tra ra y; = 0,51

Bdk_ﬁ

C, = () - byl - yp0 = (1,538 - 0,311 - 0,51) = 0.6
hy,+0,58h; C,
Muin =— C +1.5b,
Al .|+l. 1
0,05 + 0,58 x 0,45 0.6
= sl 0,592
0,3 06 + 1,5 x 0,3

. Hé& 86 tit ddn tan ranh stato khi xét dén bao hba mach tit
tan:

Ao = Ay - My, = 1,224 - 0,592 = 0,632
. Hé sa tir tan tap stato khi xét dén bao hoa mach tu tan:
Avwn = Ay zs = 1,045 x 0.51 = 0,533
Téng hé s6 ti tan stato khi xét dén bao hoa mach tir tan:
S = 0,632 + 0,533 + 1,375 = 2,54
- Dién khang stato khi xét dén bao hoa mach tit tan:

Ten = ¥ A = 0,332 =00 0231 ©
Ibh I S, ' 3,644 R
C, = 1,931 - 0.1511 - 0,51) = 0,873

hy, G 0,05 0,873

Mahh = ~ = L = 0.2845
- by, C, + b, 015 0873 + 0,15
. Hé s6 tu tan ranh roto khi xét dén bao hoa mach ti tan va
hiéu dng mat ngoai:
Asing = Ao - Mgy, = 1532 - 0,2845 = 1,2475
. Hé s6 tir tan tap roto khi xét dén bao hoa mach tif tan:
. Hé s6 tir tan do ranh nghiéng roto khi xét dén bao hoa mach

tir tan:



Domp = A\fe = U646 x 051 = 033
Téng hé $6 ti tdn roto khi xét dén bio hoa mach tu tan va
hidu ung mat ngoai:
Shrepn = Aomn T Aoen ¥ Agz T A =
= 1,2475 + 1.038 + 0,854 + 0,33 = 3,47
bién khang roto khi xét d&n hiéu Ung mat ngoai va sy bao
hoa cua mach tu tan:
S 3.47
i = X3 20N 0,546 =
- ra El\ 5.536

94 Cdc tham s6 ngan mach khi xét dén hiéu dng mat ngoai
va su bao hoa cua mach tu tan:
L = I + 1y = 0,1233 + 0,141 = 0,2643 Q
= Xy + Xony = 0231+ 0,341 = 0,572 @

Xnznn
Zyoon = V T+ Xozmy =V0,26437 + 05727 = 0,63 O
95. Dong dién khdl dong
U, 220
I, = = = 349 A
Zngbh 0,63

Tri s6 nay khéng sai khdc nhiéu voi tri s6 gia thiét & muc 93
nén khong can gia thiét lai.
96. Boi s6 dong di_én khai dong:
. I, 349
T, T 556

bl

= 6,32

Dién khang hé cam khi xét dén bao hoa:
Xigm = xlE‘ku = 14,6 x 1,52 = 22,2
X5
bh oy 0,341 - 1015
X2n 2 »

Coopn = 1 +




97. Boi s0 momen khoi dong.

Ly,
2

| (B0l
am = {5101 00825 P02 = L6

m, = {

) YN
&l
T.

I

2dm 2
i. Tinh todn nhiét
Dong ca dién khang dong b kigu kin IP44 nay duge tinh toan
nhiét theo sa da thay thé nhiét 0 hinh 8-7. May ¢ quat thdi
ngoai vo miy qua cac canh tin nhiét. dong thoi ¢d gic tuan hoan
trong vé may nhd canh quat dat trén vanh ngan mach cta roto
1dng soc. Tam cao may h = 200 mum va chieu dai ldp dat cua vé
1A S Cu th& may cd ky hiéu 3K 200S8-4.
98. Cdc ngudn nhiét trong s¢ d6 thav thé nhigt bao gém:
Tén hao dbong trén stato:
Qey; = Peyp + 05 P, =1114+ 05 x 169 =1195W
Tén hao sat trén stato:
Q. = P, = 430 W
Tén hao trén roto:
Qg = Peys + 058P + P, + P+ Py, =

=625 + 05 x 163 + 334 + 25 + 23 1090 W

99 Nhiét trd trén mat 161 sat stafo:

Y = 1,01 107 °C'w

{ +
2193 0,09 0,09

trong do S;,, = aD,1 = 7.34,9 x 20 = 2193 em*
A, 30.10° ‘
a, =—— = — = 0,09 Wiem- “C
£ h 3,328

gl

gy = 0,09 Wiem? °C

100. Nhiét trd phan diu néi diy quén stato:
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R, =— + — =
Ags([ ‘:dbll
(.04 1 1 R
- — +—— 0 ——— = 024107 C'W
0.16 10 - 0.189 12597

trong dé 4 = 0.02 em teach dién dau noéi bang bang vab
A= 0.16.107 W,"C. doi véi cach dien B, F (tra bang 8.1).
= L+ 054v, 0 = 01+ 054 « 183371107 =
=0.1890 Wem= "C
.«Dn 1238 5 1170

=_ = = 18,33 m s.
8000 6000

VR

8, = 22,Cl, = 2 « 48 « 54 x 243 = 12597 om”
d day chu vi cua boi day € = 54 cm; 1) = 24.3 em
101 NhiAt 1vd dac rriung cho dd chénh nhiét gita khong khi
nong bén trong may va vo mav
] 1 _—
R, = = . = 83107 ‘CwW
8. 0,295.107 x 4000
trong d6 v = (1+k v 10 2 =1,42(140.06 x 18331107 =
— 0,298.107 Wiem> °C -

S,, = 4000 rm*® xdc dinh theo két ciu may.
102. Nhiét trd bé mat ngoai vo may:
1
R, = =
CoalS, + oS, + a5 Sy
1

11.6.107°x6000+10,5.10> 1000+1.42.10x1000

= 1.926.10° °C'W
c ., b
b déy: Kg = 4= =
b+c a, b + ¢




1.5 3.85.10 ° 0,3
T03+15 | 606107 03 + 15
trong d6: &, = 3.68"4"% 107=3,6 « 0024 x 135"%107 =

= 6.06 10 Wjem? °C
vdi dudng kinh tuong duong d = 2.4 e = 0,024 m.

= 1,92

v - tdc do gid thoi mat ngoai vé mdy da tinh dé&n su suy giam
0% theo chigu dai gan tidn nhiét. Dudng kinh ngoai canh quat
lay bang D,.

7D, .n 1.34,9 x 1470
v, = 06— = 0,5 = 13.5 m/s
6000 6000

a, = fIth(fh) =1 x 4.107th(l x 250 = 3.95 10" 2 Wiem?® °C

/ / -x606103
a day =1

4.10° x 0,3

a, = Ka = 1,92 x 6.06.107 = 11,6.10° Wjem” ©

o] nip sau, téc d6 gid cua canh quat khéng bi suy giAm nén hé
s6 tan nhiét trén nap co gic thdi bang:

a, = 3,608 107 = 36 x 0,024"% « 269%%.107

= 10,510 Wicm- °C
Heé s6 tAn nhiét trén nip khong co gid théi:
a;, = 1,42.107% Wem? °C

Cdc dién tich tan nhiét c1‘1a vé may (k&€ ca gan) S, = 6000 cm”,
cia nap 8, = §; = 1000 cm?, chieu cao canh h = 2,5 cm, khoang
cach trung binh gita cac gan ¢ = 1,5 em, chidu day goin b = 0,3 em
duge xdc dinh khi thist k& k&t cdu may.

103. Nhiét trd trén 16p cich dién ranh:
R - . ] 0,03

¢ 1.8, 0,16.107 x 5184

trong d6 S, = 2,C,l, = 48 x 5,4 x 20 = 5184 cm*”.

= 0,36.10°% °C/W
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101 D6 chénh nhiét caa vo may vél moi trudng:
B,=(Qcyy T Pr.+ PR, = (1195 + 430 + 1090) 1,226 . 1077 = 33,3°C

105. Do tang nhiét cua day quin stato:

Q,. . (R R P, R PR o * R
R+ b+ PR+ L —
Cul e ¢ e tlie RN R| N R»,I
o) = - +6, =

R[C+RC

1 +—
R, + R,
1.37

1195x1,37+430x1.01 + 1090x8,3 ( )
8,54 ,
104 + 33,3 = 63°C

- 1 + 1,37/8,54
1,37.107° "C:W

3 day R, + R, = (101 + 036107 =
854.107% °C/W

i1

R, + R, = (0,24 + 8310

k. Trong lugng vat liéu tac dung va chi tiéu st dung
106. Trong lugng thép silic cin chudn bi:

(D, + A Ky 207

(34,9 + 0,7V x 14,4 x 0.95 x 7,8.10 = 135 g.

107. Trong luong dong cia dAy quan stato:
- khi khong tinh cach dién:

Gi-’c =

G.C'u = Zlurl nx Slllhycu‘lo-
= 48 x 40 x 2 x 1,368 x 38,8 x 8,5.10° =18,14 4g

- khi k& cA cach dién:

dcd 2 .
Ge, = [0,876 +0,1241 )7 Gy, =

1,405
)7118,14 = 18,5 kg.

= [0,876 + 0,124(
108. Trong luong nhém réto (khéng ké canh quat ¢ vanh ngin

mach?.
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~- Trong lugng nhom & thanh dan :

(g = ZaSibya 107 = 38x2042x144x 26107 = 2.9 kg

- Trong lusng rhom ¢ vanh ngan mach:

wl

G, = 2D Sy 107 = 2,203 x 782 « 26,107 = 957 ky

= Trong lugng nhom & roto -
G“ = Gld + G\ = 29 + 2\57 = 5.5 }c‘g

109. Chi tieu kinh t& vé vat lieu tac dung :

, ; Gre 135 o
Thép ki thuat dién : g . = v T 30 < 4,5 kgkW
G("._I 18,5 .
Dong - $u="p T 7y = 0.6V7 kgikW
- Gy 5.5 )
Nhom B = T = a)' = 0,183 kgikW

10.82. Tinh toan dong oo dién khéng dong bd rdto ddy quin

Cong sudt P = 132 £W, U = 380/660 V ddu A/Y, 2p = 6.

ki€u bao vé IP23. chiéu cao tam truc h = 315 mm. hiéu sudt
M__
W o= 92%, coxp = 0,88 \—Ilmﬂ = 1,9

Jdm

a. Kich thuse chi yéu :
1. Duong kinh ngoai D,. V&i h = 315 mm, theo bang 10.5

cd dudng kinh ngoai D, = 59 em.
2. Dutng kinh trong D. Theo bang 10.2, khi 2p = 6 co -
D = kpD, = 07 ~ 072 59 = 413 - 425 cm
lLav D = 42,5 em

3 Budc cuc



4 Cong sudt tinh toan

P =P i 13‘)& = 159.8 AW
O jeosy T 092 x 098 o

trong dé k; = 0,98 theo hinh 10-2.
5. Chiéu dai lsi sat :
6.1xP'x 10"

sk k,ABsD™n

Iy =

6,1x159.8x 107
0.64 % 1,11 x 0.92 x 570 x 0,84 x 42.5° % 1000
trong dd lay «, = 0,64, k. = Ll11, k; = 0,92 ;
Theo hinh 10-3 lay A = 510 Aiem. By = 0,84 T

= 193 em

Liy Y5 = 1, = 19 em.

ls 19
6. He s6 1 = T = 2295

= 0,85.

7 Dong dién pha dinh muc :

[P0t 132 000 143 A
m T U peosp 3 x 380 x 0.92 x 0,88

6. Day qudn, ranh stato va khe hd khong khi
& 86 ranh stato :
Lay q; = 4.
Z, = 6p qy = 6 x 3 x 4 = 72 ranh.
9. Budc ranh stato :

TQ 1 x 425 185
t, = Zl = 79 = 1, cn

10. Sé thanh dan tic dung trong mét ranh :
Chon s6 mach nhdnh =ong song a, = 3.
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® =

Atya; 510 x 1,85 x 3
u, - ) VY

I]dl“ 143
LAy u,, = 20 vong.
11. S6 vong day nbi tidp cua mét pha
uriZy 20 x 72
™ 2am,  2x3x3

12. Ki€u day quén

Chon day quidn hai 18p bucc ngin vai

_ 20 gsa
= 15 = 0.88

13. Hé so6 day quan

¥
T

i

kd = k‘] - kll = 0,966 X 0,958

. . , T R 10 5T
trong dd k, = sinp 5 = sin oo =
1 —= sin 4 1_
) sinq 5 sin ,
rl = . = X
I 15
qsmi 4Sin‘2—
p 360 3 x 360 o
@ = H5— = —F— =15
Zl l.z

14. Tu thong khe ha khéng khi :
KU,
4ksflwlku1

0,98 x 380 _
1,11x30x80x 0,925 ~

4x

19.8

80 .

y 10

0,925

0,02267 Wb.

15. Mat do tit thong trong khe hd khéng khi

0.02267 x 10*

16. Chiéu rong rang noi nhé nhit :
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. __Bshls 0,842 x 1.854 x 19
Amin = B ke 1.9 x 19 x 095

= 0,865 cm.

trong dé theo bang 10-5¢ ldy B, .. = 1.9 T.
Chon ton silic 2312, hé s6 ép chat k. = 0,95.
17. Chiéu rong ranh hinh cht nhat (s bo) :
by =ty = b,y = 1,854 - 0,866 = 0,989 cm.
18. Tiét dién day (sg bo) :
Theo hinh 10-4e ¢85 AJ = 260 A%mm°.

Al 260

. S = = f 2
Tinh ra : J, A 510 506 Amm=~.
Chon hai soi ghép song song n = 2. Tiét dién méi soi day :
‘ I, 143 5
sy = - o = n = 471 mm*.

nad, 2 x3x 506

19. Kich thude ranh stato v& sy dién ddy ranh nhu hinh va
bing sau :

Kich thudc ranh, mm
Ranh stato Céc muc e

chiéu réng chiéu cao

. Ddy dén PETP 155 cd 367x2=734 | 152x20=304

14 x 355

152 x 367 4755 mm

(xem Phy e VI-2 va Vikb)
- Céach dién ranh (Phu luc 22 45
Vill-5) khéng k& dung sai
- Kich thudc ranh i ném 954 349

S e

] i
20, Mat do dong diéen day qudn stato:

I 143
J = =

S L0 - A e (0 2
moys, 2x3x 4775 5,01 x 107 A/mm

21. Khe ho khong khi :
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< 1/ 1 + D 425
¢ = (1 + 355 = 1200

9
. + =3 = 0.885
1200 (1 P ) 5 mm

Chon & = 09 mm

[
E]

Duéng kinh ngoai roto :
=D - 2§ = 425 - 2 x 0,09 = 4232 em.

23 Chiéu dai lor =it rato

L =1+ 05 =19+ 05 = 195 em.
24. SG ranh réto

2, = 2p.my.qy = 6 x 3 x 45 = 38l

trong doé ldy q. = 4"

25. Bude rang rato
Lo e em
- 81 ‘

26. Dung day qudn ki€u thanh dan :

S6 vong day ctia mot pha Toto :
wy = 2p.qy = 6 x 45 = 27
27. Dién ap trén vanh truot ldc khong tai :
27

w —
Us = V30, — = V3 < 380 55 = 2194 V

28. Dong dién roto
I, = kI,yy, = 091 x 143 x 2,87 = 3734 A
trong dd theo hinh 10-5 c5 k; = 0,91.
mywiky 3 x 380 x 0,925

VI Swiky, - Bx 27 x 0955 207

0,5 0,5
./TE 7

2m.N 2x3x9
5dy q = 4" nen N =4x2+ 1 =9

2=

Nsin

29. Tiét dien thanh dan roto :
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b, 3734 .
8y = = =-——= = H5D nun
E Ja 3,7
trong dd chon J, = 5.7 Almm®.

30. Kich thudc ranh roto :
Sa bo lady chiéu rong rianh :
b, = 04 x t, = 04 x 164 = 65 mm.
Chon thanh dan a = 3,8 mm, b = 16,8 mm.
Tiét dien s, = 63,36 mm’

31. Mat do dong dién roto :

5= == 80 imm?
2 = 6336 ~ mm~.

32 Kich thudc ranh réto va sy dién day ranh :

—
]

| .

4 /]
L]

Kich thudc ranh, s

Ranh rdto Cac muc
Chiéu réng Chiéu cao
} I.._—__H 2 Thanl;adixn ll;;ni ;dgng 38 %8 x 2 = 336
— : i
]l }f Céch dién ranh 1 a0
| s -f"' Kich thudc rdnh khéng 55 376
™ ‘:‘) I ké ném va dung sai

33. Puong kinh trong roto -
D, = 03D = 03 x 425 = 1275 em
Liy D, = 14 em
Trong gong réto ed mot day 16 thong gic doc true od
duing kinh 16 d, = 30 mm.
e Tinh toén mach tit
34. Mat do tir thong trén vang stato -
Bstils 0,842 x 1,854 x 19

Bimax = 5 11 = 0864 x 19 x 095 ~ 0T

zimin’ |
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5 Byt s _ 0,342 x 1,854 x 19

= — = 1,( 5 T
A=y ke 1,216 x 19 x 0,95 3
Bim t Boimin 1,88 + 1.35 .

Biw = 3 = =162 7T
trong dé b, ., = t; — b, = 1854 — 0,98 = 0,874 em
2h,,

b

Nmx = tl(l + D )—br] =

3,92

2 [y
= 1.854 (1 + — 125 )= 0,98 = 1,216 em

35. Mat d5 tu théng trén rang réto :
Bstols 0.842 x 1,64 x 19
By = —- - =191 T
z2max Ty Lk, 0,74 x 19,5 x 0,95

5 _ _Bat:lé _33_4_le64;<19_le
2om =g Lk 1,034 x 19,5 x 095
Bwe T Bo 1,9) + 1,37
B - _ 7ZMax 2 ZaTin - [y 2 ] = 1;63 T
oD’ x 2h,5)
8 day : b,an = —‘T - by =
1 (42,32 — 2x4.14
:l‘ X')—0,58=0.740m
81
a (D’ = 2thy; + h)
b/2m ax _Z1 - brz .

pa

7 (42,32 — 2(0.1 + 0,25
_ T (34, 8{ ) — 058 = 1,034 cm .

36. Mat do tu thong trén gong stato :

. ar . [0! 0,02267 10’

B T Ik T 2x438x10x005 - 0PT
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D

trong do h’,| = - h, d,m, =

-39
09 — 425
= Ty T 3,92 = 433 cm .
37. Mat do tu thong gong roto :

. w10t 0,62267 x 10 o5 T
27 2k, 2% 802x195x095 T T
D'-D,
trong dé h'g; = G h, — §d32ngz =
42,32 — 14 2
= — 5 — 4l4-33 =802 cm.

38. Sde tir dong khe hd khéng khi :

Fs = L6Bsksd = 1.6 x 0842 x 1,21 x 0,09 = 1459 A
trong d6 : kg = kg ks> = 1,183 x 1,023 = 1,21
ke = L 18,58 = 1,183
SUT ¢ - 406 1858 — 3,18x 09
s (5,3/0,9)
71=by 87 = 5 G309 - 18
ts 15,41
ks, = = : = 1,023

t-— 7,0 1541 - 0417 x 0,9
' (1,5/0,9)
72 % 5+ (1,5/0,9)
39. Svc ti dong trén rang stato :
F, = 2h,H, = 2 x 392 x 17,72 = 1389 A

= 0,417

1 N
g day H, = 6 Himax ¥ Hymin ¥ 4 Hyy)

1

(37,10 + 804 + 4 x 153) = 17,72 A/em

o
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Voi B, .« = 1,88 T, B
theo Phu luc V-6 6

H = 37,1 Alem, H,;p = 153 Acem. H, 4, =8.04 Alem
40. Suc tt dong trén rang roto
F, =2h,H, = 2 x 414 x 19,38 = 1604 A.

oA

= 162 T. B 1,35 T,

71th slein

71lmix

1
6 day H,, = g (H'/Zm;lx + Homn t 4H,,) =
1 .
=3 (43,6 + 84 + 4 x 16,1) = 1938 Ajom.
Voi B,h.c = 191 T, B, = 1,64 T, Bopin = 1,37 T,
theo phu luc ta od : H,>q = 43,6 Alem, H,,,, = 16,1 Alem,
Hz2min = 8.'4 Ajem,

t1. Hé s6 bao hoa rang :

. Fs+F, ¥ ¥ 1459 + 1389 + 1604 s
’ = F, = 1459 -5

42. Sdc tu dong trén gong roto
Fo, = LyH, = 286 x 763 = 2182 A
d day : Lgl = ”(Dnzp hgl) = n(59_64,33) = 286 ¢cm .
Vai Bgl = 1,45 T, theo Phu luc V8 ¢6 HgI =
Vai Bg2 = 0,76 T, theo Phu luec V-9 6 HB‘ = 1.8 A
43. Sdc tu dong gdng roto :
F.. = LoHpy = 126 x 1.8 = 227 A
5 day L, — D2t a4+ 10)
b 2p 6
44. Téng suc ti dong toan mach :
F=F+ F,+ F.+ F,+ Fp =
= 14,59+ 1389+ 1604+ 2182+ 227 = 1999 A

763 Al

45. Hé s6 bao hoa toan mach :
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46. Dong dién tu hoa :

. pF B 3 x 1999

“ T 09xm xwky, 09x3x80x0935

I

I’ a 30 0,21
L T ET

W
o]
S

a. Tinh toan tham so

47. Chiéu dai trung binh nua vong day day quin stato :

by = 1 + 1y = 19 + 345 = 535 em
6day : 1y, = A+ 157TH + 2M + N =
= 213 + (157 x 1,52) + (2 x 25 + 6) = 34,5 em.
trong
oA — T, — R - 0,5H _204-12-05%x152 _ 513
. [E] W’ 1 - 0,54
t.
2D+ 2H + ay) B
Theo (3-31) : I, = % =
_ 7z 42,5+ 2x 1;352 + 1,2) 0,833 — 204
Theo (3-35) f,; = B.+ C, = B.+ (x;+ xp) =
= (0,734 + 0,3 = 1,034 cm.
g day x; = 0 ; x, = 0,3 em.
Theo (3-44) t = H(th ) ”42"2‘; %) _ 189 em.
¢ day a, = a3 - 2h;, = 1,2 - (2 x 0,2) = 08 cm.
fo 1034 _ 054
tey 1,89 o
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Theo hinh ¢3-381 H = 10 x 152 = 152 mm = 1,52 cm.
Theo bang (3.7, 38 R = 12 em, H = 2,6 em.
Lay N = 6 om.
48. Chiéu dai day quin moét pha coa stalo
L = 2 1,W,102 = 2 x 535 x 80 x 107~ = 856 m.
49. Chiéu dai theo chiéu truc cua day quan stato :
f; =05 A%+ M+ N=05x%x213x054+ 25+ 6=1425cm.

[3

50. Dién trd stato

= PsT— = 47T aer -2 = 0,073 Q
T Posge T a1 est s OV

. L 0073 123
nThyg TPV a80

= 0,027 .

51 Chiéu dai trung binh nia vong day roéto :

b = 1+ 1y = 195 + 32 = 51,5 em
trong d6 1, = A + (10 ~ 15) = 22 + 10 = 32 cm.
T 20
A= : ~ = = = 22 cm
[ch 1‘ [ —0.417
]_ —
t'C
¢ S + 5} 0.417
t 13,2 L
D~ hy)  p(42,32 - 4,14)
T, = = = 20 cm
a(D' —2h5) 74232 x 2 x 4,14
(= r - (42, X x 4, ) _ 13)2 o

22 81

52, Dién tré roéto :
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trong dd L, = 21, wa. 107°=2x% 51,5x27Tx 10 = 27,81 m.

53. Dién trd roto da quy dsi:
r- =% ry, = 824 x 00,0107 = 0,088 Q.

N
- “

m (W, kdl)_:

my(Wpke)'

trong do hé s6 quy déi y

_ 3(80 x 0.025)°
T O3(27 x 0953) T

I 142
I's = I LTI = 0,088 X a@ = 0033 .
54. Ty tin ranh stato :
h; —hs h. 3h, h, hy

i - - L L — =
A1 ab, G Ty vam, b, K87 b,
i Rl YR L. S S S
= 73x98 98 98 +2x53 53 8T
\ 7/
= 1612
trong d6 theo Phu lue VIII -5 vé cach dién rdanh
0,2 + 0.6
hy = 1+—— = 14 mm.
: 2
0.2 + 0,6
— = 0.7 mm.

h = 3mm.h, = 0,5+——4
hy = 352 - 2 x 04) = 338 mm.

hy = 1 mm, by, = 53 mm.
L+38 1+3x0,833
W= = s : = 0875
1 , 1 ‘
ky = 7 (1+ 3Ky = 7 (1+3x0871) = 0,906,

55. Tu tan phan ddu ndi stato

q,
Agq = 0,34 T Gy - 0,64 fr) =
1
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4
= 0,34 9 (34,5 - 0,64 x 0,833 x 22,25) = 1,484

56. Tu tan tap stato :
2
0,9t (qkg)) e ky;

Ay = e, ouT
— 0o 18,54(4 x 0,925)° x 1 x 0,944 00062 = 192
- 0,9x 1,21 ' -
trong d6 k 1 - 0,033 il
rong do = - 0, — =
u t,.d
= 1 - 0,033 _ 83 0,944
B Y1854 x 090 T
57. Dién khang stato :
fy Wy 211
%1 = 0158 155 (7g0) pq Zh =
50 , 80 ,> 19
= 0,158x 755 (100> 3y (L012x1,488x1,22) = 0345 Q.
. LINNPOYRS L. R
x =X —_— = 5 —_— — s
1Ty, 380

58. Tu t4n ranh roto:

h; — h; h, 3hy hy ) h;
Ay = 3, ﬂ+[b_r+m+b_4] ﬁ+4—br:
_ 355-16 . 1,2 . 3x25 . i - 3674
3x5,8 58 bH58+2x1,5 1,5 ’
trong dé¢ hy = 0,5 + ‘—2& = 1,6 mm (theo cach dién &

Phu lue VIII-10)

2,2
h, = 06 + —1— + 0,16 = 1,2 mm, hy = 2,5 mm.

h, 379 - 2 x 1,2 = 356 mm.
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hy = 1,0 mm, by = 1,6 mm, b, = 58 mn.
kﬁ = k’/f = I

539. Tu tdn dau ndéi roto :
Ay = 034— (y - 0,64 p1) =

“ 11

4.5
= 0,34 195 (32 - 0,64 x 2225 = 1,708

60. T tan tap rbto :
0,9t2(qxky2) Frakez

)

2= T g %
0,9% 16,41(4.5% 0,955)" x 1x 1 _
- 08 x Lol 0,0076 = 1,753
day k- = 1 - 0.033 bz | 08 —2% -
0 day ko = .6 093 164%x00

6l. Dién khang tan roéta :

3y

f] w:‘ 12
X, = O,IDBW [106J Z{z =

pP242
o158 50 27)" 195
= %9700 [100| 3x 45
62. Dién khang tan roto da quy déi
X» = y.xx = 824 x 0,06 = 0,494 Q
e U 048428 _ 0186
¥rT¥ag, T a0 T Y

63. Dién khédng ti hoa :

(3,674 + 1,708 + 1,753) = 0,06 Q2 .

A N . B
A A S PR ARGt
. I 14,3
K= xag = 1232 ggo = 464
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64. Dién tro ¢t hda :

Ppe 977.6
r12=___‘: 1:0.361Q>
m I 3 x 30¢
1) 143
Ty = Ty U" = 0361 58_0 = 0136 .

a. Tinh toan tén hao

65. Tan hao sat chinh

£y

1 2 -
Ppe = Pi <0 [%} (kgB:ul(‘gl +kLBflG71) 107° =

L4
50 2 -
=175 [56] (1,6 x 1,457 x 104,7+ 1,8 x 1,62 x 43,7) 107 =

= 9776 W
6 day pysp = 175 Wikg, § = 14, k, = 16, k, = 1,8,
-3
Ggl = 21D, - hgl) hglllkc7’1“¢--10 =
= (59 — 4.33)4,33x 19%0,95x 7,8x 107 =
= 104,7
-3
Gz] = hzlbn[hzlllkcyf"(:'lo
= 392x1,045x72x19x095x 7.8 x 10° =
= 43,7 kg.
b, max + Bamn 12,16 + 8,74
2 - 2

trong do b,y = = 1045 mm.

66. Hao tén bé mat :
Pros = Permalty - biaiZol, = 674,7 (1,641 - 0,15)8 x 195
= 1588 W.
0 day

Zn R
Prm2 = Oiskn?_ 10000 (Bozt])h =
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72 x 1000

T 10000
=~ 6747 Wim>

B, = fB.ksBs = 0,33 x [,21 x 0,842 = 0,336 T.

= 05 x 1.8( )1'5(0‘336 x 10 x 1,854)°

~ om3 i L _ 28 _ g
ﬁ(»l_ b 1 6 006 — T
67. Tdn hao dap mach :
Z\n :
Pum = 01175006 Buamz| G =
_ 011|722 1000 o i4s 2 12.08 = 5012 W
= 10000 * X 4590 = 9L

g day h)l = h72b721lvz2l2kc57l-t‘104 =
= 414 x 0887 x 81 x 195 x 095 x 78 x 107

= 42,98 kg
3 b omax + b 2min 10,34 + 74 -
tl‘()hg dd bl,Zlh = > = 2-—%: 8‘8( mm
710 3,18 x 0,09 ‘
BdI“2 = 2]‘: B/_2lh = 2X 1l64l 1.64 = 0,[43 7 .
6 day v = 3,18 xem muc 38

68. Tdn hao sat phu :

P| a= Pdm + th = ]58.8 + 501‘2 - 660 w.
69. Ton hao ca

P = (ng + 11'(?1/1000)‘1'(D/100)3 x 102 =

- -3 _ =
1000 00| 1077 = 0.845 kW = 845 W.

70. Tén hao ma sat trén vanh trugt :
P = 98l Kk PmsPiVe =
= 981 x 0,16 x 17 x 96 x 1047 = 2734 W
trong do lay k., = 0,16, £, = 0,17 kg,/cm:.

1000J 2(425)°
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Liy mat d6 dong dién trong chéi than J, = 12 Afem* thi
tiét dién chai than 1a

(bl T 3xdz WE
Lay s6 chéi trén mot vanh trust n, = 5.

Mat dé dong dién tréen chéi J 3096 1156 Aem?
at do dong dién tréen chéi J, 3%32x5 - .56 Aem
Tict dién tiép xuc trén ca 3 vanh trugt

S, = bln,.my = 2 x 32 x5

5% 3 = 96 cm™.
Vi dudng kinh vanh trugt la D, = 20 c¢m thi toc 8o
dudng bé mat ranh trugt bang

D 7 x 20 x 1000
% = G000 ~  eoo0 - 1047 mis
71. Tén hao khong tai :

P, = Po.+ P,y + PPy = 977,6 + 660 + 2734
= 2820 W = 2,82 AW.

72. Tén hao phu :

P,
w= 0,005 x
73. Dong dién khong tai :

D
= 7%
0.92 0.72 &

P, = 0,005

I = VI, + 15, = V2,647 +30° = 30 A
s [ o Lot Bhr 2820+ 3x30°x 0070 _,
trong 40 lor="T3G, T 3x 380 ==

Iw = Lo = 30 A
74. Hé s6 cong suidt luc khong tai cosp,
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g. Dac tinh lam uviée

r, = 0,073 Q x, = 0345 Q x, = 12,32 Q
r, = 0,088 € x', = 0,494 Q
Com 1+ 235 osc? = 1,057
L= Xm 1232 _ 1028CYT = LOST
. P + Proe # 8Lir 977,6 + 660 + 3x 30°x 0,073 L603 A
02~ 3U, a 3 x 380 o
L 0,088 — 0.106
°m = % BCE R

6',”’2 1,028
B, = V- Iux, = 380 - 30 x 0.345 = 360 V.

trong dé v, 14y & muc 28

_ Los 1300 x 0088 _
*m T TR T 360 -

Véi s, =01 cd:

ST T 0,0730 0,088
e =Ci{ g *5) =1057(Tgas * gy ) = ! €@
x 0,345
2 1 ’ s
= —_— ) = + =
X Cl(cl +x';) 1,057 ( 1,028 0,494) = 0.877 Q
r S 1,028 ——2 293,7 A
2 — IW = s —_— = 3 S
" VRS + X2 V17 +.0,8777
_ & osam o 2037,20085
Mmax = T, s (136,2) 01 T
g day P, = 132 AW.
I, = 146 A.
= 091
coglp = 0,88 -



Xem duong dac tinh lam viée & hinh 10-21.

Bdng 10.15. Dic tinh lam viéc cha ding co rito ddy quan voi

P, = 132 kW, U, = 380/650 V, 2p = &
86 s Don | noos | 001 | 002 | 003 | 0035 | 004
T vio|
T i N
1 | R, —c’;‘<é—+f) Q |1868|938 | 472 | a7 | 273 | 24
1
x
2 | Xy = Ci(g +22) © | 0877 | 0877 | 0B77 | 0877 | 0877 0877
1
3 [Zns - Vrhs + Xs Q | 87 | 94 | 481 | 329 | 287 | 255
4 |1y = U2, A 2032 | 4036 | 7908 | M54 | 1325 | 488
5 | cospy = FnglZy — | 0999 | 0996 | 0983 | 0964 | 0952 | 0939
6 | Sings = Xng/Zng - |0043 | 0093 | 083 | 0266 0305 | 0344
7oy =, + lacosy), A | 2132 | 4122 | 7876 | 123 | 1272 | 180T
r
B [l =y 0 é—sin(;, A | 3087 | 3375 | 4447 | 6154 | 7055 | s11g
1
o | b= VIf+ K A |3752 |5327 | 9045 | 1281 | W55 | 626
10 | cosg = LA, ~ | 057 | 077 | 087 | 088 | 088 | 087
n | P, =3, 1,0° kw | 243 |4699 | 8979 | 128 | 145 | 604
2 | Py, = 3K10° iw | 03 | 06 | 173 | 348 | 448 | 58
13 | P, = 3.,°10° kw | 012 | 045 | 174 | 3n | 37 | 618
| P, = 3aU, foey, 107 aw | 005 | oft | 021 | O3 | 035 | 04
5 | P, = 00051, xw | 005 | o1 | 123 | 058 | 075 | 093
“%B | SP=lc +Peys +Py P <P, | kw | 334 | 408 | 073 | 09 | B3 | 59
7 |P, =P, - SP kW | 2096 | 4292 | 8306 | 1171 | 1317 | W45
8 |g=1-3PP, - *036 091 | 083 | 0g2 | 09 | 080
s | 2
1 (A)
s er £ |
gy 1100
aast '
aﬂ:“’-’”}
Fﬁl"
!‘ | L ¥ .2 ket = F;
g 0 30 100 132 0 (AW)
Hinh 10.21. Dic tinh l&m vidc cda ding o0 dién
316 réto didy quin P=132 iw





