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Cac ky hiéu sw dung de giai thich hoat dong so do:
1- A(x) = 1: phan tir A ¢ dong thr x ¢6 dién (néu 1a cudn day) hoic dong
lai (néu 12 tiép diém)
2- Ax)=0: phan tor A & dong thtr x mat dién (néu 1a cudn diy) hodc mo
ra (néu 13 tlep diém)
3- A(x.,y): phan tir A & giita hai dong x va y hoic hai diém x.y.
4- A(dl): phan tir A trén mach déng liec
Vi du:
-BG(dl) = 1: tiép diém PG & mach déng lwc dong (tr 33)
- Ky(dl) = 0 : tiép diém K, ¢ mach déng liwc mé (tr33).
- Annat M1(22) —» LDT(22) =1, —» LDT(17) = 1, + LDT(22,23) = 1:
khi an nit M1 & dong 22 thi cuén déy role LPT ¢ dong 22 ¢6 dién lam
cho tiép diém LDT & dong 17 déng, dong thoi tiép diém LPT giita dong
22va 23 dong....(tr36)
-R8(15-13) =1, + R8(1-3) = 1, — Rw(5-9): tiép diém RS ¢ giita diém 15
va 13 dong lai, dong thoi tiép dzem R8 ¢ gitta diém I va 3 ciing déng lam
cho dién tro Rw(5-9)... (tr40)



Chuong 1 ) )
TRANG BI PIEN MAY CAT KIM LOAI

May cat kim loai duoc dung dé gia cong cac chi tiét kim loai bang cach
cat bot cac 16p kim loai thira, dé sau khi gia cong c6 hinh dang gan ding
yéu cau (gia cong thd) hodc thoa man hoan toan yéu cau dit hang voi do
chinh x4c nhét dinh vé kich thudc va 6 bong can thiét ctia bé mat gia cong
(gia cong tinh).

1.1. Cac yéu ciu chinh va nhirng dic diém cong nghé diic trung cia
trang bi dién va tw dong hoa cic may cit kim loai

May cat kim loai theo s6 luong va ching loai chiém vi tri hang dau trong
tat ca cac may cong nghiép.

1.1.1. Phén logi mdy cit kim logi

May cit kim loai gdm nhiéu ching loai va rat da dang trong timg nhoém
may, nhung cé thé phan loai chung dua trén céac dac diém sau:

Phén loai may cat kim loai theo nhu hinh 1.1

MAY CAT KIM LOAI

QUA TRINH QUA TRINH TRONG LUONG DO CHINH XAC
CONG NGHE SAN XUAT KiCH THUOC GIA CONG
TIEN VAN NANG THUONG THUONG
PHAY LON
BAO CHUYEN DUNG NANG CAO
MAI
KHOAN DAC BIET RAT NANG RAT CAO

Hinh 1.1 So d6 phan loai cic may cét kim loai

- Tuy thudc vao qua trinh cong ngh¢ déc trung boi phuong phap gia cong,
dang dao , dic tinh chuyén dong v.v..., cac may cat duoc chia thanh cac
may co ban tién, phay; bao, khoan — doa, mai va cac nhom may khac nhu
gia cong rang, ren vit v.v..

- Theo dic diém cta qua trmh san xuat, c6 thé chia thanh cac may van
nang, chuyén dung va dic biét. Mdy van ning la cac mdy co6 thé thuc hién
dugc cac phuong phap gia cong khac nhau nhu tién, khoan, gia cong rang
v.v... dé gia cong cac chi tiét khac nhau vé hinh dang va kich thudc. Cac
may chuyen dung 1 cdc may dé gian coéng cac chi tiét c6 cung hinh dang



nhung co6 kich thudc khac nhau. May dac biét 1a cac may chi thuc hién gia
cong cac chi tiét c6 cung hinh dang va kich thudc.

- Theo kich thudc va trong luong chi tiét gia cong trén may, co thé chia
may cat kim loai thanh cac may binh thuong (<10.000kG), cac may c& 16n
(<30.000kG), cac may c& niang (<100.000kG) va cac mdy rat ning
(>100.000kG)

- Theo dd chinh xac gia cong, c6 thé chia thanh may c6 d6 chinh xac binh
thudng, cao va rit cao.

1.1.2 Cdc chuyén déng va cdc dang gia cong dién hinh trén MCKL

Trén MCKL, c6 hai loai chuyén dong chii yéu: chuyén dong co ban va
chuyén dong phu

Chuyén dong co ban la chuyén dong tuong dbi cua dao cit so voi phoi dé
dam bao qua trinh cat got. Chuyén dong nay chia ra: chuyén dong chinh va
chuyén dong an dao

- Chuyén dong chinh (chuyén dong 1am viéc) 1a chuyén dong thuc hién qua
trinh cat got kim loai bang dao cat.

- Chuyén dong an dao 1a céc chuyén dong x¢& dich cua dao hodc phoi dé tao
ra mot 16p phoi mai.

Chuyen dong phu Ia nhing chuyén dong khong lién quan truc tiép den qua
trinh cdt got, chung can thiét khi chuin bi gia cong, ning cao hiéu suit va
chat luong gia cong, hiéu chinh may v.v... Vi dy nhu di chuyen nhanh ban
hodc phoi trong may tién, ndi siét xa trén tru trong may khoan can, nang ha
xa trong dao trong mdy bao givdong, bom diu cta hé thong boi tron, bom
nudce lam mat v.v...

Cac chuyén dong chinh, an dao c6 thé 1 chuyén dong quay hoic chuyén
dong tinh tién cua dao hodc phoi.

Trén hinh 1-2 biéu dién cic dang gia cong dién hinh duoc thyuc hién trén
cac MCKL.

- Gia cong trén may tién (hinh 1-2a): n - toc do quay cua chi tiét (chuyén
dong chinh); v - van tdc xé dich cua dao cét vao chi tiét (chuyén dong an
dao).

- Gia cong trén may khoan (hinh 1-2b): n- toc d6 quay cta miii khoan
(chuyén dong chinh); v- chuyén dong tinh tién cta miii khoan vao chi tiét
(chuyén dong an dao).

- Gia cong trén may phay (hinh 1-2c¢): n- toc do quay cua dao phay (chuyén
d6ng chinh); v- chuyén dong tinh tién cua phoi (chuyen dong an dao).

- Gia cong trén may mai tron ngoai (hinh 1.2d): n- téc d6 quay cta da mai
(chuyén dong chinh); v- chuyén dong tinh tién ctia da mai vao chi tiét
(chuyén dong an dao).



- Gia cong trén may bao giuong (hinh 1-2e): v, vy chuyén dong qua lai
cua ban (chuyén dong chinh), chuyén dong di chuyén cua dao theo chiéu
ngang cua ban (chuyén dong an dao).
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Hinh 1-2 Cac dang gia cong kim loai trén cac may cat kim loai
a) Tién b) Khoan ¢) Phay d) Mai e¢) Bao

1.1.3. Cdc thiét bj dién chuyén dung ding trong cdc mdy cit got kim loai.
1. Nam chdm dién: thuong dung dé diéu khién cac van thuy luc, van khi
nén, diéu khién dong cat ly hop ma sat, ly hop dién tir va dung dé ham dong
co dién. Nam cham dién dung trong cic may cat got kim loai 1a nam chdm
dién xoay chiéu c6 lyc huit tir 10N dén 80N voi hanh trinh cta phan tGng (15i
nam cham) tr 5 dén 15mm.
1

NS \\\%z’ 1.Mach tir;

/ 2. Cudn day cta nam

8 N cham;
= %_‘ 5 3. Thanh dan huéng;
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4. Phan tng 16i nam

\\ \\ cham;

5. Vong ngan mach
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Hinh 1-3 Cau tao nam cham dién Hinh 1-4 Pic tinh co cua nam cham dién



Nguyén 1y 1am viéc cia nam cham dién nhu sau: khi cip ngudn cho cudn
day 2 s& xuét hién tir thong khép kin theo mach tir 1. Su tac dung twong hd
giira tir thong va dong dién trong cudn ddy sé& sinh ra mot luc kéo hat phan
mg 4 vao siu trong nam cham dién. Thanh din huéng 3 c6 chic ning gidm
hé s6 ma st gitta phan ing va mach tir, dam bao cho phan tmg khong bi hat
1éch.

béc tinh quan trong nhét ctia nam cham dién 1a dic tinh co (dac tinh luc
kéo). No biéu diém sy phu thudc gitra luc kéo sinh ra cia nam cham dién va
hanh trinh ctia phan Gng F = f(8). Pac tinh d6 duoc biéu dién trén hinh 1-4.

2. Ban tir: dung dé cip chi tiét gian cong trén cdc may mai mit phang
(hinh 1.5).

CAu tao ctia ban tir gé)m: hop sdt non 1 véi cac cuc 16i 2, cudn day 3, ban tir
4 ¢6 16t cac thm mong 5 bang vat liéu khong nhiém tir. Khi cap ngudn 1
chiéu cho cudn day, ban s€ tr¢ thanh cam cham véi nhiéu cap cuc: cuc bac
N va cuc nam S

Ban tir duoc cip ngudn 1 chidu (tri s6 dién 4p co thé 1a 24, 48, 110 va
220V voi cong suét tir 100 + 3000W) tir cac bo chinh luu dung diot ban dan.
Sau khi gia cong xong, mudn 1y chi tiét ra khoi ban phai khir tir du ctia ban
tir, thue hién bang cach dao cuc tinh ngudn cép cho ban tur.

3.Khop ly hop dién tir: dung dé diéu chinh toc do quay, diéu khién dong co
truyén dong: khoi dong, dao chleu diéu chinh téc do va ham. Khép ly hop
dién tur la khau trung gian nbi dong co truyen dong voi may cong tac cho
phép thay doi toc d6 may cong tac khi tbc do dong co khong d6i, thuong
dung trong hé truyén dong an dao cua cac may cat kim loai.

Do6i v6i hé truyén dong dn dao cua cac may cat got kim loai, yéu cau duy
tri momen khong doi trong toan dai diéu chinh toc do.

Vé ciu tao va nguyén Iy hoat dong,
nguoi ta phan biét hai loai khép ly
hop dién tu: khop ly hop dién tir ma
sat va khop ly hop dién tur truot.

a) Khép Iy hop dién tir ma sdt, cAu
tao nhu trén hinh 1-6 gdém: than
khép ly hop 3, cudn day 4, cac dia
ma sat 8§ va 9, dia ¢ép 10 va gia kep
11. T4t ca cac phan tir ké trén duoc
ga lép trén bac 16t 2 lam tir vat liu
khong nhiém tir va bac 16t dugc lap
trén truc vao 1 (truc gén vO1 truc cua
déng co truyén dong). Ngudn cip
cho cudn day caa ly hop duoc cip
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H1-6. Khép ly hop dién tir ma sat



nhu sau: cyc 4m cta ngudn duge ndi véi than cua ly hop 3, cuc duong cua
ngudn duoc cip qua choi than 7 va vanh truot tiép dién 6, con 5 1 vanh cach
dién giita cuc duong ctia ngudn va than ly hop.

Nguyén ly lam viéc ctuia khop ly hop ma sat nhu sau: khi cudn day 4 dugc
cip nguon, s& tao ra mot tir trudong khép kin qua cic dia ma sat. Tir truong
d6 tao ra mot luc hut kéo dia ma sat 9 vé than ly hop 3. Cac dia ma sat 8 va
9 an kh6p nhau. Dia ma sat 9 ndi véi truc 1 (truc dong co truyén dong), con
dia ma sat 8 ndi véi truc 12 (truc may cong tac).

b) Khép ly hop dién tir truot. Ciu tao cta né duoc biéu dién trén hinh 1-7.

Hinh 1-7 Khép ly hop dién tur truot

CAu tao cia no gom hai phan chinh:

Phan tmg 1 duoc gin voi truc caa dong co truyen dong 2 (truc chu dong)
va phan cam 3 ctia cudn day kich thich 4 dugc n6i voi truc ciia may cong tac
(tryc thy dong). Ngudn cép cho cudn day kich thich 4 la nguon 1 chiéu tiép
dién bang chdi than 5 va vanh trugt 7 lap trén truc 6.

Nguyén ly 1am viéc cua khop ly hop dién tur trugt nhu sau:

Khi cho dong co truyen doéng quay va cip ngudn cho cudn kich thich,
trong phan mg s& xuét hién stc dién dong cam tng, sic dién dong do sé
sinh ra dong dién xoay (dong Fucd). Su tac dung tuong hd gitta dong dién
trong phan g va tir thong cua phan cam s& sinh ra momen dién tir lam cho
phan cam quay theo cung chiéu voi phan tng. Hé sb truot cua khép ly hop
phu thudc vao tri s6 dong dién trong cudn kich thich va mémen cua phu tai.
Boi vdy, voi momen tai khong doi, khi ta thay d6i dong dién trong cudn day
kich thich s& thay d6i dugc toc d6 ctia may cong tac.

1.2 Chon hé truyén dong va tinh chon cong suit dong co truyén dong
ciia may cit got kim loai

1.2.1. Céc hé truyén dpng thwong diing trong mdy cdt got kim loai

1. Déi véi chuyén déng chinh cua may tién, khoan, doa, may phay... voi
tan s6 dong cat dién khong 16n, pham vi diéu chinh téc do khong rong



thuong dung hé truyén dong véi dong co khong dong bo roto 16ng séc. Diéu
chinh téc d6 trong cic may d6 thuc hién bang phuong phap co khi dung hop
toc do.

2. Déi véi mot so mdy khdc nhu: may tién Rovonve, may doa ngang, may
soc rang... yéu cau pham vi diéu chinh téc do rong hon, hé truyén dong tryc
chinh dung h¢ truyen dong voi dong co khong d6ng bo hai hoic ba cap tbe
d6. Qua trinh thay doi tbc do thuc hién bang cach thay d6i so d6 ddu day
quin stato ctia dong co dé thay doi sé do6i cuc v6i cong suat duy tri khong
doi.

3. Poi voi mot $6 mdy nhw: may bao giuvong, may mai tron, may doa toa do
va hé truyén dong an dao cua mot s6 may yéu cau:

- Pham vi diéu chinh téc d6 rong.

- Pao chiéu quay lién tuc.

- Tan s6 dong cat dién 1on.

Thuong dung hé truyén dong mot chiéu (h¢ may phat - dong co di€n mdt
chiéu F - B, hé may dién khuéch dai - dong co dién 1 chiéu MPKD - D, h¢
khuéch dai tir dong co dién 1 chiéu KDT - D va bd bién doi tiristo - dong co
dién mot chiéu T-D) va hé truyén dong xoay chiéu dung bo bién tan.

1.2.2 Cdc tham sé dic trung cho ché dp cit got trén cdc mdy cit got kim
loai

Céac tham s6 dic trung cho ché do cat phu thudc vao yéu td cta diéu kién
gia cong nhu: chiéu sdu cat t, lugng an dao s (hinh 1-2), bé rong phoi b, do
bén dao cit T, vat liéu chi tiét, hinh dang va vat li¢u dao, diéu kién lam
mat...Céac tham s6 d6 duoc xac dinh theo cong thirc kinh nghiém tng voi
tung nhom may.

1.Téc do ct: 1a toc d6 chuyén dong dai twong ddi cta chi tiét so véi dao
ct tai diém tiép xuc giira chi tiét va dao

Tbc d6 phu thudc vat liéu gia cong, vat liéu dao, kich thudc dao, dang gia
cong, diéu kién 1am mét v.v.... theo cong thirc kinh nghiém

NI [m/ph]  (1-1)

T t's

Trong dé

t: chiéu sau cit , mm;

s: lugng an dao, 1a do dich chuyén ctia dao khi chi tiét quay duoc mdt
vong, mm/vg

T: d6 bén cia dao 1a thoi gian lam viéc cua dao giira hai 1an mai dao ké
tiép, ph

Cy, Xy, Yy, m 12 hé s6 va sb mil phu thudc vao vat liéu chi tiét, vat liéu dao
va phuong phép gia cong



2. Lyec cdt - trong qué trinh gia cong, tai diém tiép xuc giita chi tiét va dao
c6 mot lyc tac dung F , lyc ndy dugc phan ra 3 thanh phan (hinh 1-2a):

- Luec tiép tuyén (lyc cit) F. 1a luc ma truc chinh (truyén dong chinh) phai
khic phuc.

- Luc hudng kinh F; tao ap luc lén ban dao.

- Lyc doc truc . ma co cdu dn dao phai khic phuc.

F=F +F,+F. [N] (1-2)
Dé tinh toan luc cat, ta dung cong thic kinh nghiém sau:
F, =9,81Cp.t':.8r. V" [N] (1-3)

Trong d6: Cp,t%r, s”p,n — 13 hé s6 va sé mil phu thudc vao vat liéu chi tiét
gia cong, vat liéu lam dao va phuong phap gia cong.
Cac lyc con lai Fy, Fy cling dugc xac dinh theo cong thuc tuong ty nhu
cong thuc (1-3)
Khi tinh toan so bd c6 thé 15'1y Fy va F, theo cac ty 1¢ nhu sau:
F,.FyFy=1:0,4:0,25 (1-4)
3. Céng sudt cdt: (cong suit yéu cdu cia co cau chuyén dong chinh) duoc
xac dinh theo cong thuec:
F. v
* = 60.1000 (kW] (1-5)
Trong do: F, - luc cat, N;
v - toc do cit, [m/ph].
4.Thoi gian mdy 1a thoi gian dung dé gia cong chi tiét, con goi 1a thoi gian
cong nghé, thoi gian co ban hodc thoi gian hitu ich. Dé tinh toan thoi gian
mdy, ta cin c vao cac tham s dic trung cho ché do cat got goi 1a phuong
phép gia cong trén may.
Vi du: d6i voi may tién:
t === [ph]  (1-6)
n.s
Trong do: L - chiéu dai cua hanh trinh 1am viéc, mm;
n - toc d6 quay cta chi tiét (toc d6 quay ctia mam cip), ve/ph.
s - lugng an dao, mm/vg;
Néu thay vao biéu thirc (1-6) gia tri cua:

60.10° v
n=— [vg/ph]  (1-7)
Trong d6: d - dudng kinh chi tiét gia cong; mm.
Ta co:
L

[s] (1-8)

m

T 60.10%vs
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Tir biéu thire (1-8) ta nhan thay rang muon ting nang suat ctia may (giam
thoi gian cong nghé t,,) phai tang toc d6 cat v va luong an dao s.

1.2.3. Phu tdi ciia dpng co truyén dpng cdc co ciu dién hinh trong cdc
mdy cit got kim logi

1. Co cdu truyén déng chinh

Trong truyén dong chinh cac may cit got kim loai, luc cat 1a hitu ich, nd
phu thudc vao ché do cit (t, s, v) vat lidu chi tiét gia cong va vat liéu 1am dao

Dbi v6i chuyén dong chinh 1a chuyén dong quay nhu ¢ may tién, phay,
khoan, doa va may mai, momen trén truc chinh cua may dugc xac dinh theo
cong thtc:

M. = Ed Nm]  (1-9)
Trong do: F, - luc cat, N; ’
d - duong kinh cua chi tiét gia cong [m]
Momen hitu ich trén dong co 1a:
My =2 L Nm]  (1-10)
I/ 1

Pbi véi chuyén dong chinh 1a chuyén dong tinh tién, vi du nhu chuyén
dong di chuyén ban trong may bao givong, chuyén dong cua dao trong may
soc, may bao ngang v.v...Momen tinh tién hiru ich la:

My =F,.p [Nm] — (1-11)

Trong do: p la ban kinh qui d6i luc cat vé truc dong co, dugc xac dinh
bang ty sb gitta tbc d6 di chuyén tinh tién va tbc do cta dong co truyén
dong:

\%
= N. 1' 12
P= o [7 m] (1-12)
Momen cdn tinh trén truc dong co dugc xac dinh theo biéu thic sau:
m, M N.m]  (1-13)
n

2. Co cdu truyén dong an dao

Trong hé truyén dong an dao, dong co thuc hién di chuyén ban dao, hoidc
dich chuyén chi tiét dé thuc hién duoc qué trinh cat got. Hé truyén dong an
dao dugc thuc hién bang nhiéu phuong an khac nhau. Phuong an dién hinh
1a co cau an dao kiéu truc vit — écu. So dd dong hoc cua co cu an dao do
dugc bicu dién trén hinh 1.8

Luc an dao khi ban dao hodc ban cip chi tiét khai hanh duoc tinh theo biéu
thirc sau:

ado (Gb + Gct)fO + “S [N] (1'14)
Trong do: G, - khoi luong cua ban, N
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G khéi luong cua chi tiét, N;

fo - hé s6 ma sat khi ban dao trugt trén g0 truot
fo = (0,2 + 0,3) khi khoi dong ban dao;

fo = (0,08 = 0,1) khi cat got;

1L - ap suat dinh thuong 1ay bang 0,5N/cm’

5
1 2
! Haas 4 :
7 :
i Dty 3 T % t
_"':|'|_ = ) / N N
| —
M dyy
n w 7
{ 1
7
v Fx

Hinh 1-8. So d6 dong hoc ctia co cdu an dao
1. dong co di¢n; 2. hop toc dg; 3. truc vit vo tan; 4. Ecu; 5. Ban dao; 6. GO truot

Luc an dao khi cit got dugc tinh theo biéu thuec:

Fo.a = (Gp + Go)f + as [N] (1-15)
Momen trén tryuc vit vo tan dugc tinh theo cong thire sau:
- khi khoi dong M4,

Mado _ Fado 'dzbti(a + ,0) [Nm] (1 -16)
- khi cdt got

Mad — Fad 'dthtg(a + ,0) [Nm] (1_17)

2
Trong d6: o - goc nghiéng cua ren vit vo tan;
p = arctg(f) - gdbc ma sat cua tryc vit vo tan;
dy, - duong kinh trung binh cta truc vit vo tan, m.

1.2.4. Tinh chon céng sudt dong co truyén dong cdc co ciu ciia mdy cit
kim logi

1.Nhitng vén dé chung

Viéc chon ding cong suat dong co truyen dong la het suc quan trong.

Néu chon cong suit dong co 16n hon tri s6 can thiét thi von dau tu s€ tang,
dong co thuong xuyén lam viéc non tai, lam cho hiéu suat va hé s6 cong suit
thap. Néu chon cong suat dong co nho hon tri s6 yéu cau thi may sé khong
dam bao nang suat can thlet dong co thuong phai chay non tai, lam giam
tudi tho dong co, ting phi ton van hanh do sira chita nhiéu.
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2. Cdc s6 liéu ban dau

Pé tinh chon dugc cong suit dong co, can phai co cac s6 liéu ban dau sau:

a) Cac thong so ciia ché dj lam viéc cua mdy bao gom:

- Céc thong s6 dic trung cho ché do cat got la: tdc do cat, luc cat hodc cac
thong s6 ctia ché do cét got nhu chiéu sau cit, lugng an dao, vat li¢u duogc
gia cong , vat lidu dao v.v... , trong luong chi tiét gia cong, thoi gian lam
viéc, thot gian nghi

- Khéi lugng cua chi tiét gia cong.

- Thoi gian lam viée va thoi gian nghi.

b)Két ciu co khi ciia mdy bao gom:

- So d6 dong hoc cia cac co cau.

- Khéi luong cac bd phan chuyén dong.

3. Cdc bucc chon cong sudt dong co

Qua trinh chon cong suat dong co c6 thé chia 1am 2 budc sau:

a) Burée I: chon so bd cong suit dong co truyén dong theo trinh tr sau:

+ Xac dinh cong suét hodc momen tac dung trén truc lam viéc cua hdp tdc
d6 (P, hoic M,). Néu trong mot chu ky, phu tai ctia truyén dong thay doi thi
phai xac dinh P, (hoac M,) cho tAt ca cac giai doan cho ca chu ky . Mbi loai
may c6 cac cong thirc riéng dé xac dinh. Co thé cho trude P, hodc M,

+ Xéac dinh cong suét trén truc dong co di¢n va thanh 1ap dd thi phu tai
tinh: mudn thanh 1ap d6 thi phu tai cho truyén dong trong mét chu ky, ta
phai xac dinh cong suat hodc momen trén truc dong co va thoi gian lam viéce
ung véi tirng giai doan

- Cong suat trén truc dong co xac dinh theo biéu thic:

PZ
n

Trong d6 1 13 hiéu suat ctia co cau truyén dong ung voi phu tai P,

- Thot gian lam vi€e cua tung giai doan co thé xac dinh tuy thudc diéu kién
lam viéc cua ting co cau truyén dong nhu khoang duong di chuyen cua bo
phan lam viéc, toc do lam viéc, thoi gian 1am viéc hodc diéu khién may
v.v... Trong do6 co6 thoi gian hitu cong (thoi gian lam viée thyc sy) va thoi
gian vo cong (thoi gian 1am viéc khong tai, diéu khién may, chuyén doi trang
thai lam viéc v.v...) Thoi gian hitu cong dugc xac dinh theo cong thirc ing
v6i timg loai may. Thoi gian vo cong dugc 14y theo kinh nghiém van hanh.

+ Dya vao dd thi phu tai tinh da xay dung & ph?m trén, tién hanh tinh toan
chon dong co nhu da néu trong giao trinh TBb

- Khi ché d6 lam viéc 1a dai han, phuy tai bién d6i (loai bién doi) dong co
thuong dugc chon theo dai luong trung binh hodc dfmg tri

- Khi ché d6 lam viéc 1a ngén han lap lai, dong co dugc chon theo phu tai
1am viéc va hé sb dong dién tuong dbi.

P =
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- Khi ché d6 lam viéc 1a ngén han, dong co dugc chon theo phu tai lam
viéc va thoi gian co tai trong chu ky.

b) Budc 2: kiém nghiém dong co theo nhiing diéu kién can thiét. Tuy
thudc vao dic diém cia co cu truyén dong ma dong co da chon dugc kiém
nghiém theo diéu kién phat néng , qua tai va mo may.

Pé kiém nghiém theo diéu kién phat nong, ta xay dung d6 thi phu tai toan
phan bao gdm phu tai tinh va phu tai dong. Phy tai dong cua dong co phat
sinh trong qué trinh quéa do6 (QTQD) va duoc xac dinh tir quan hé:

M, =g %@ do
T odt
Trong dé

Js 12 momen quan tinh cta toan bo hé thong truyén dong qui d6i vé truc
dong co dién

dw/dt gia toc cta hé thong.

Sau khi 1ap do thi phu tai toan phan i=fi(t); M= fy(t); P= f3(t) hodc d6 thi
tén hao trong dong co AP= fy(t), theo dai luong dang tri hodc t6n hao trung
binh, ta kiém nghiém diéu kién phat nong. Néu thoi gian QTQD khong dang
ké so véi thoi gian lam viéc 6n dinh va dong co da dugc chon so bd theo
phuong phap dang tri thi khong can kiém nghiém theo diéu kién phat nong.
Chuy y 1a dbi voi cac dong co lam viéc & ché do ngén han 1ap lai, tr1 s6 PM%
phai 1iy theo dd thi phy tai toan phén.

Khi kiém nghiém theo diéu kién qua tai, dbi voi dong co khong ddng bo,
can xét téi hién tugng sut ap ludi dién. Thong thudng cho phép sut ap 10%,
nén moémen t4i han ctua dong co trong tinh toan kiém nghiém chi con:

= (90%)*Mam = 0,81 Mg

M 12 momen t6i han theo s liéu cia dong co dién.

O nhitng co cdu truyén dong doi héi mé mdy cé tai nhu co cau ning ha xa,
di chuyén ban, dong co can kiém nghiém theo diéu kién mo may.

Ngoai ra con phai kiém nghiém dong co theo diéu kién dic biét do yéu cau
diéu chinh tdc do va han ché gia tde.

1.3. Piéu chinh toc dd trong cac may cat kim loai

Be nhan dugc cac ché do cat khac nhau dam bao cac qua trinh cong nghé
t01 wu, can phai diéu chinh tbc d6 truyén dong chinh va in dao. Diéu chinh
tdc do cac may co thé thuc hién bang ba phuong phap: co, dién — co va dién.
Deu chinh tbc d6 bang co la phuong phap diéu chinh c6 cap v6i su thay do6i
ti s0 truyén trong hop toc do. Piéu d6 c6 thé thuc hién bang tay hodc tir xa:
bang khdp ly hop dién tir, thuy luc v.v.. . trong truong hop nay dong co
dugc s dung khong ddng b0 roto long soc. Diéu chinh téc d6 bang phuong
phap dién co 1a diéu chinh téc d6 bang cach thay doi toc d6 dong co va thay
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d6i ti sb truyén cua hop téc do. Pong co dién c6 thé 1a dong co khong dong
bd nhiéu toc do hodc dong co mot chidu. Piéu chinh dién 1a thay d6i téc do
may chi béng thay ddi toc do dong co dién. Pong co dién mot chiéu cho
phép diéu chinh téc d6 don gian, tron hon so véi dong co dién xoay chiéu,
giam nhe két céu co khi ciia may.

Khi giai quyét van dé diéu chinh téc d6 truyén dong chinh va an dao
MCKL can phai quan tam dén cac chi tiéu sau:

1. Pham vi diéu chinh toc d9: ti s tdc do gbc lon nhét ®,,, va toc do g6c
nho nhét cta chi tiét o,

D, =% (1-19)
a)min
Pbi v6i chuyén dong tinh tién
V
D, = 1-20
' Vmin ( )
Pbi voi chuyén dong an dao 14 ti s6 lugng an dao 16n nhét va nho nhat
D, =" (1-21)

N

min

2. D6 tron diéu chinh toc do: 1a ti s gitra hai gid tri ké nhau cta tc do:
p=—"1 (1-22)

Trong d6: ©;, o la tbc do cép thiri1vai1+1
N6 duogc xac dinh bang cong thirc sau:
(D = z—] _a)max = ZT\I/B (1'23)

(0]

main

Trong d6 : z s6 cap téc dd cta may.
Céc gia tri chuan cua d6 tron diéu chinh duoc sir dung trong truyén dong
cua MCKL la: ¢ =1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2
3. Su phu hop gitra dac tinh cua hé théng va dac tinh cta phu tai
Dic tinh co ciia co cau san xuat duoc khai quéat bang phuong trinh:

q
M, =M, +(M, +M0)( @ ] (1-24)
dm
qla s6 mii tuy thudc vao loai may [-1, 0, 1,2]
Ta chi xét hai truong hop q = 0 va q = -1éng vdi truyén dong an dao va
truyén dong chinh MCKL
q=0taco M=Mgy, =const ung véi truyén dong in dao
q=-1ta cd M= 1/o (P= const) ing véi truyén dong chinh
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Trong thyc té, dic tinh co ciia may khong gitr duge ¢6 dinh theo qui luat
trong toan b pham vi diéu chinh tdc d6 ma thay doi theo diéu kién cong
nghé hodc diéu kién tu nhién.

- Béi véi truyén dong chinh MCKL, n6i chung cong suat khong dbi khi toc
do thay ddi, con momen ti 1& nguoc voi tdc do . Nhu vay & tbc do thép ,
momen c¢6 thé 16n. Do d6 kich thuéc cua cac bd phan co khi phai chon 16n
lén , diéu d6 khong c6 lgi. Mat khac, thuc té san xuét cho théy r?mg cac tbe
do thép chi dung cho cac ché do cét nhe, nghia 1a M, va P, nhd. Vi vay &
vung toc d6 thap ngudi ta giit momen khong ddi con cong suét cit thay doi
theo quan h¢ bac nhat voi toe do

- Pbi voi truyén dong dn dao MCKL, ndi chung momen khong d6i khi
diéu chinh toc dd. Tuy nhién ¢ vung tdc do thap, luong dn dao s nho, luc cat
bi han ché boi chiéu sau cat t6i han t. Trong ving nay khi tbc do an dao
giam, luc an dao va momen an dao ciing giam theo. O tdc @6 cao, twong tng
toc do v, cua truyen dong chinh ciing phai 16n, néu giit Fuq 16n nhu cii thi
cong suit truyén dong s& qua 16n. Do d6 cho phép giam nho luc an dao trong
ving nay, momen truyén dong in dao ciing giam (h1.9)

AF, AF,, AMP

M

Vad

Vgn \ 'V, V2 Wmin Ewgh Wmax 1 W
» ! 1 »

v

1.9 D6 thi dac tinh phu tai cia MCKL 1.10 Quan hé M(w), P(w) cla
DM g khi thay d8i Uy wva ®

Mot hé théng truyén dong dién c6 diéu chinh goi 1a t6t néu dic tinh diéu
chinh ctia né gidng dic tinh co ctia may. Khi d6 dong co duge st dung mot
cach hop 1y nhat, ta c6 thé lam viée ddy tai & moi toc do. Nho d6, hé thdng
dat duoc cac chi ti€u nang lugng cao. No6i cach khac, co thé lya chon dong
co ¢6 kich thude nhé nhat cho may.

Pic tinh diéu chinh cta truyén dong dién 1a quan hé giita cong sudt hodc
momen cua dong co vdi tbc d6. Vi du ddi voi dong co dién mat chiéu kich
tir doc 1ap, khi diéu chinh dién 4p phan ung va giit tir thong khong d6i, ta co:

M =k®I,=const, P=Mo = o
Khi diéu chinh tir thong, giir dién ap phan g khong doi thi:
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M =kdIl,~ 1/w; P =Mowm = const

Két hop ca hai phuong phap diéu chinh ta c6 d6 thi nhu hinh 1.10. Pac
tinh diéu chinh ¢ ving nay c6 dang giéng nhu dic tinh co cua truyén dong
chinh MCKL

4) Po 6n dinh toc do: d6 1a kha nang giit toc do khi phu tai thay doi.
Puong dic tinh co cang cung thi d6 6n dinh cang cao. N6i chung truyén
dong an dao yéu cau Aw% < 5 = 10% ; truyén dong chinh yéu cau Ao% <
5+15%

5) Tinh kinh té: xét dén gia thanh chi phi van hanh, ton hao ning luong
trong qué trinh 1am viéc on dinh va QTQD. Ngoai ra con phai danh gia mirc
d6 tin cdy, thuan tién trong van hanh, dé kiém vat tu thay thé.

1.4. Piéu khién chwong trinh s0 cAc may cat got kim loai

1.4.1. Khdi niém co bén vé diéu khién chwong trinh soé

1. Khdai niém va dinh nghia

Khi gia cong trén cac may cit kim loai thong thuong, cac budc gia cong
chi tiét do nguoi thg thue hién bang tay nhu: diéu chinh s vong quay, luong
an dao, kiém tra vi tri cia dung cu cat dé dat kich thudc can gia cong trén
ban vé v.v...

Nguoc lai, trén cdc may cit got diéu khién theo chuong trinh 30, qua trinh
gia cong dugc thuc hién mot cach ty dong theo chuong trinh da thiét ké
trude. Chuong trinh duoc thiét ké bang nhiéu phuong phap khac nhau. Vidu
nhu cic may chép hinh ding dé gia cong cac chi tiét c6 bé miat khong gian
phtrc tap (canh tua bin, khuén dap c6 cau hinh phtrc tap), chuong trinh cho
trude duge thiét ké dudi dang cac vat miu. Qua trinh gia cong trén cac may
chép hinh thyc chat 1a qua trinh chép nguyeén mau theo vat mau. Tuy nhién,
tinh linh hoat ctia cac may khong cao. Muédn thay d6i loai chi tiét dé gia
cong, phai thay doi hinh | dang, vi tri, sO luong va qui luat chuyén dong cua
cac bo phan cam, vat mau, vi tri cong tic hanh trinh ...Nhu vay viéc chinh
may phtrc tap, ché tao vat mau mat nhiéu thoi gian.

Dé khic phyc nhitng khuyét diém trén ctia may chép hinh, trong cac may
diéu khién theo chuong trinh $0, chuong trinh dua vao cac thiét bi diéu
khién sb dung céc bang duc 16 hoac bang tur. Cac bang do thuc hién chuc
ning 1a mot bo mang chuong trinh gia cong dudi dang mot chudi cac 1énh
diéu khién. Hé thong diéu khién s6 c6 kha nang thuc hién cac 1énh d6 va
kiém tra ching nhu mdt hé théng do, su dich chuyén cua cac ban truot ctua
may.

Nhu vay, diéu khién sd (Numerical Control - NC) 1a mdt hinh thirc ddc biét
cua tu dong hod ma cu thé 1a cac may cat got tu dong duoc 1ap trinh dé thuc
hién mot loat cac hoat dong & mot ché d6 dugc xac dinh truéc nhim tao ra
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mot chi tiét co kich thudc, hinh dang va cac thong sb cong nghé co thé du
doén trudc.

Céac may cat got kim loai diéu khién theo chwong trinh s6 goi 1a may NC
hodc cac may CNC (Computer Numerical Control).

Mot may cat got kim loai NC gé)m hai bd phan chinh: B diéu khién may
(The Machine Control Unit - MCU) va ban than may cit got kim loai. Bo
MCU gdm hai thanh phan: bo xur 1y dit lidu (The Date Proccessing Unit -
DPU) va b diéu khién 1ap lai (Control Loops Unit — CLU).

DPU c6 chic nang xtr 1y dir liéu va ma hod, nhiing dit li¢u nay duoc doc tir
bd mang chuong trinh va phan anh cac thong tin vé: Vi tri cia mdi truc,
chiéu chuyén dong, ty s6 tién dao va céc tin hiéu diéu khién cac chirc ning
phu t&1 CLU.

CLU c6 chitc niang diéu khién cac co cdu chuyén dong cta may.

So d6 khéi cia mot may cat kim loai diéu khién sé biéu dién trén hinh 1-11

BV

GCT GM Kb CH M

BV CB

Hinh 1-11. So d6 khoi may diéu khién chuong trinh s0

BV - ban d6 chi tiét gia cong; GCT- khoi chuén bi va ghi chuong trinh; CN - cac thong
s0 cong ngh¢; GM - bo giai mé; KD - khoi khuéch daj; CH - co cau chap hanh; M - may
cat got kim loai; CB - bd cdm bién céc tin hi¢u phan hoi.

Bo ghi chuong trinh gdm hai khau chinh:

Khau chuin bi chuong trinh va khau ghi chuong trinh di dugc chuan bj
vao bd mang chuong trinh. Dé thiét 1ap duoc chuong trinh, cac dit liéu can
co la:

- Ban v& chi tiét gia cong.

Thong sé cong nghé cua chi tiét gia cong gom: kich thude, vat liu, do
chinh xac gia cong.

- Céc loai dao cit yéu cau.

- Cac loai do ga.

- Cac thong s6 cit got: chiéu sdu cit t, lugng an dao s, va tbc d6 cat v.

2. Hé thong diéu khién.

Cac hé théng NC dau tién ra doi do sy can thiét ché tao cac chi tiét cua
may bay voi sé lugng khong nhiéu. Trong hé théng NC, cac thong s hinh
hoc ctia chi tiét va cac 1énh diéu khién may dugc dua ra 1a ddy cac con sé.
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Pua dir liéu vao

Bang duc 16 = Ban phim =l béng tay
) @ Hiéu chinh dung cu
|

[ x& dich diém 0
Tinh toan kiém tra giai ma
Luu gilr théng tin Lénh diéu khién
vi tri may
B0 so sanh tri s6 thuc B6 néi suy Bi_eu
va tri 88 cho trudc i khién
NC
B& khué&ch dai cac thang tin dich chuyén
va diéu khién may
Tri _
s6 !
thuc -
Diéu khién thich nghi
F 3
Lénh diéu Tr 56‘
khién may cho truéc

g | May

NC

Hé théng do Hé thdng
dich chuyén truyén déng

Hinh 1-12 So d6 khoi diéu khién chirc ning cta hé théng diéu khién NC

So dd khdi chtrc nang hé théng diéu khién NC goém co cac bo phan chinh
sau:
+ Nap dir liéu vao hé théng gdm ban phim va bang duc 16 (hoic bing tir).
Toan bo cac chi dan gia cong duoc in vao bang duc 16 (hoic biang tir) dudi
dang cac cau 1€nh chuong trinh.

+ Heé théng diéu khién thuc hién chirc ning xtr 1y dit liéu va dua ra dir liéu.

+ B0 thich nghi 1a mot mét xich ndi gitra may NC vao hé thong diéu khién
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b) Hé thong diéu khién CNC

Hé théng diéu khién NC c6 nhuge diém 1a kém linh hoat. Mubn thay doi
chuong trinh phai lam lai bang duc 16 hoic thay bang tir khac. Hién nay de
khac phuc nhuge diém trén, dung hé thong diéu khién CNC, so d6 khdi chuc

ning duoc biéu dién trén hinh 1-13

= Ban phim c6 In chu trinh

Bang duc I R L ) n chuong trin

: ; man hinh @ (2. pua dir lidu vao
| |

Chuong trinh vao/ra
5 gL Chuong
Chuong trinh gidi ma trinh
gia i
Chuong trinh diéu hanh bd cfng '?1'.3“
luu gir chuang trinh =
9 9 CNC
‘Chuong trinh in
= Chuong trinh néi suy
Luu gilr chuong trinh
Bo6 khuéch dai cac théng tin dich
chuyén va diéu khién may
Biéu khién thich nghi
[
May
NC

Hinh 1-13 So dd khdi chtrc ning cta hé thdng diéu khién CNC
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+ Nap dit liéu vao hé théng

Trong hé théng diéu khién CNC chuong trinh gia cong c6 thé dua vao
trong hé thong diéu khién thong qua bang diéu khién c6 man hinh.

+ Hé thong diéu khién CNC

Chuong trinh gia cong da dua vao by gio ¢ thé goi ra bat cir lic nao tir
bd nhé chuong trinh. Thay doi, stra chira chuong trinh c¢6 thé thuc hién ngay
trén may. Céac ciu l1énh co thé bd sung, thay thé.

+ B0 thich nghi.

Bo thich nghi trong cac hé diéu khién NC thong thudng 1a mot bd chuyén
doi lién dong. Trong h¢ diéu khién CNC, bd chuyén doi lién dong nay duoc
thay thé bang mot bd diéu khién chuong trinh luu giir, bd diéu khién nay
duoc nbi vi may tinh.

1.4.2. Cic dang diéu khién

Trén cic may cat got kim loai diéu khién theo chuong trinh sb, quing
duong di cua cac dao cat hodc cua cac chi tiét da duoc cho trudc mét cach
chinh xé4c thong qua céc chi dan diéu khién trong chuong trinh NC.

Tuy theo dang ctia cac chuyén dong giira cac diém dau va diém cudi cua
quing duong di ndy , ngudi ta chia 1am ba dang diéu khién:

1. Piéu khién theo diém

Piéu khién theo diém duoc ung dung khi gia cong theo cac toa d¢ xac dinh
don gian (nhu may khoan — doa). Dao cit s& thuc hién chay nhanh dén cac
diém da duoc 13p trinh, trong hanh trinh nay dao khong cat got vao kim loai,
chi khi dao dén dang toa dg, qua trinh cat got méi duoc thuc hién theo luong
an dao da duogc 1ap trinh (hinh 1-14)

_____ o
_____ s

:> Chay dao cit

> Chay dao nhanh

Cac duong chay Céac dudng chay
khi phay khi tién

Hinh 1-14. Diéu khién theo diém Hinh 1-15. Diéu khién theo duong
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2. Piéu khién theo dwong

Diéu khién theo duong tao ra cac duong chay song song véi cac truc cua
may. Trong khi dao chay déng thoi thue hién cét got lién tuc tao nén bé mat
gia cong (hinh 1-15)

3. Piéu khién theo dwong vién

Bang diéu khlen theo dudng vién, phuong phap diéu khién nay co thé tao
ra cac duong vién hodc dudng thing tuy y trong mat phang hodc trong
khong gian. Piéu d6 dat duoc nhd sy chuyén dong dong thot cia cac ban
trugt theo hai hodc nhiéu chiéu va gifra c4c truc chuyen dong d6 co6 quan hé
ham s (hinh 1-16)

Pidu khién dudng vién 2 D Diéu khién dudng vién 2%[3 Pidu khién dudng vién 3D

Gia cong trong

ZaY ZaY mit phéing Y/Z

Zay
% Iz

Iz

—_— e — —
l z Gia cing trong
— ri X mat phéng XY

Hinh 1-16 Piéu khién theo duong vién

a) Diéu khién duong vién 2D. Cho phép thuc hién mot dudng vién nio d6
ctia dao cat trong mot mit phang gia cong X-Y.

b) Piéu khién duong vién 1/2D. Cho phép thuc hién mot duong vién nao
d6 ctia dao cit trong mot mat phang gia cong X-Y sang mit phang Y-Z.

¢) Piéu khién dudng vién 3D. Bang diéu khién duong vién 3D, cho phép ta
thue hién dugc cac chuyén dong ciia dao cét trong khong gian ba kich thudc
X-Y-Z

1.4.3 Ldp trinh gia cong trén cac may NC va CNC

1. Cac dinh nghia

a) Mot chuong trinh dugc tao nén bdi mot chudi cac 1énh khién cho mot
may tinh hay mot may NC tién hanh cong viéc gia cong xac dinh. Dbi voi
mot mady NC, cong viéc nay la ché tao mdt chi tiét cu thé béng chuyén dong
tuong doi gitra dao cat va chi tiét.

b) Qua trinh thiét 1ap cac chudi 1énh cho cic dao cit tir ban vé& chi tiét gia
cong, cung véi su phat trién cac 1énh chuong trinh cu thé va sau d6 chuyén
tat ca cac thong tin nay sang bd phan mang dir liéu duoc ma hoa dic biét cho
mot hé théng NC va c6 thé doc ndé mot cach tu dong duoc goi la lap trinh.
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2. Noi dung cua chuwong trinh NC

Noi dung ctia chwong trinh duge cdu thanh tir mot s6 khdi mo ta qua trinh
hoat dong ctia may bﬁng cac buodc hoac cac cau lénh.

Trong mdi khi c6 thé bao gém cac 1énh khac nhau, cé cac kiéu 1énh sau:

- Cac 1énh hinh hoc diéu khién chuyén dong twong ddi giita dao cit va phoi
la ABC...XYZ.

- Céc 1énh cong nghé qui dinh ty sé budc tién (F), s6 vong quay cia truc
chinh (S) va céac loai dao cit (T).

- Cac 1énh chuyén dich lya chon dao cét (T), cac I¢nh phy khac (M) v.v...

Hé théng dia chi thudng 1a mot chit cai qui dinh céc gid tri bang sd va sau
d6 luu gitr lai. Mdi dia chi dugc xuat hién trong mot khoi.

3. Cdc budc lgp chuong trinh

Qua trinh 1ap chuong trinh dugc thyc hién theo cac budc sau:

a) Chudn bi dir liéu (théng tin vé cong nghé)

Pé lap duoc chuong trinh can c6 cac dir liéu vé cong nghé nhu: kich thugc
va vat liéu chi tiét gia cong, do chinh xac gia cong, dao cit, dd goc, céac
thong sb dic trung cho ché tao cit got.

b) M6 ta todn hoc: V& lai cac ban vé chi tiét gia cong, trén d6 ghi day du
cac kich thuége, dic diém cong nghé, dac diém diéu khién theo tung nguyén
cong.

¢) Mad hod cdc dir liéu: Cac s lidu vé ché do gia cong duoc bién doi thanh
dang mi hoa theo tiéu chuan. Pé tién hanh ma hoa dit liéu theo chuong
trinh, can ndm bét cic khai niém sau:

+ Tao khuén: 1a thiét lap cac 1énh diéu hanh thudc phan cung trong d6
thong tin diéu hanh d3 dugc ma hoa. S6 luong cac con sb can dung phy
thudc vao tung kiéu cac hé théng diéu khién sd.

+ Heé théng dia chi: 1a nhimg ky tu cho phép thong nhat v&i chirc ning dam
bao boi hé thong diéu khién sé. Pia chi dugc ghi bang chir cai tiéu chuan
nhu trong bang 1.1.
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Bang 1.1 Bang chir cai tiéu chuan ghi hé thong dia chi

=
=
o€D>
= <

Y nghia

Chuyén dong xoay xung quanh tryc X

Chuyén dong xoay xung quanh truc Y

Chuyén dong xoay xung quanh truc Z

Bd nhd hiéu chinh dung cu cat

Luong chay dao thir hai

Lugng chay dao

Diéu kién chuyén dong

Co thé su dung tu do

Thong s0 ndi suy song song voi truc X

Thong s0 ndi suy song song voi truc Y

Thong s0 ndi suy song song voi truc Z

Co thé s dung tu do

Chirc nang phu

S6 thir tu cau l1énh

Co thé su dung tu do

Chuyén dong thtr ba song song véi truc X

Chuyén dong thtr ba song song véi truc Y

Chuyén déng thir ba song song vO1 truc Z hoic chuyén dong nhanh theo truc Z

S6 vong quay cua truc chinh

Dung cu cat

Chuyén dong thtr hai song song véi truc X

Chuyén dong thir hai song song véi truc Y

Chuyén dong thtr hai song song vai truc Z

Chuyén dong theo hudng cia truc X

Chuyén dong theo hudng cia truc Y

N< XS <|C|8|n|mO|w|0|Z2 2R ——~ [T QHmga|w >

Chuyén dong theo hudng cua truc Z
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Chuong 2 ) )
TRANG BI PIEN NHOM MAY TIEN

2.1 Pic diém cong nghé

Nhém may tién rat da dang, gdbm cac may tién don gian, may tién van
nang, chuyén dung, mdy ti¢n ding...Trén may ti€n co thé thuc hién duogc
nhiéu cong nghé tién khac nhau: tién tru ngoai, tién tru trong, tién mat dau,
tién con, tién dinh hinh. Trén may tién cling co6 thé thuc hién doa, khoan va
tién ren bang cac dao cét, dao doa, tard ren...Kich thudc gia cong trén may
tién c6 thé tir ¢& vai mili dén hang chuc mét

Hinh 2.1 Dang bén ngoai may tién

Dang bén ngoai cia may tién nhu hinh 2.1a. Trén than may 1 dat u trudc
2, trong d6 c6 truc chinh quay chi tiét. Trén g0 truot dat ban dao 3 va u sau
4. Ban dao thuc hién sy di chuyén dao cat doc va ngang so véi chi tiét. O u
sau dat miii chong tAm dung dé gitr chit chi tiét dai trong qua trinh gia cong,
hoac dé gia miii khoan, miii doa khi khoan, doa chi tiét.

So dd gia cong tién nhu hinh 2.1b. O may tién, chuyén dong quay chi tiét
v6i toe dd goc we 1a chuyén dong chinh, chuyén dong di chuyén cua dao 2 1a
chuyén dong an dao. Chuyén dong an dao co thé 1a ‘an dao doc, néu dao di
chuyén doc chi tiét (tién doc) hodc an dao ngang, neu dao di chuyén ngang
(hudng kinh) chi tiét. Chuyén déng phu gom co xiét ndi x4, tru, di chuyén
nhanh cua dao, bom nudc, hut phoi.
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2.2 Phu tdi ciia co cdu truyén dong chinh va dn dao

1. Phu tai ctia co cdu truyén dong chinh

Qua trinh tién trén may tién duoc thuc hién véi cac ché do cat khac nhau
dic trung boi cac thong sb: d6 sau cét t, luong an dao va tdc d6 cit v.

Tbc d6 phu thudc vat liéu gia cong, vat li€u dao, kich thudc dao, dang gia
cong, diéu kién 1am mét v.v.... theo cong thirc kinh nghiém

T [m/ph] (2-1)

T t's"
véi - t: chiéu sau cit , mm
s: luong an dao, 1a d6 dich chuyén ctia dao khi chi tiét quay dugc mdt vong,
mm/vg
T: d6 bén cua dao 1a thdi gian 1am viéce cua dao giita hai 1an mai dao ké tiép,
ph
Cy, Xy, Yy, m1a h¢ s6 va s mil phu thudc vao vat li¢u chi tiét, vat liéu dao va
phuong phap gia cong

Pé dam bao ning suat cao nhat, st dung may triét dé nhét thi trong qua
trinh gia cong phai luén dat tde do cat toi wu, nod dugce xac dinh bdi cac
thong sb: do sau cit t, luong an dao s va tdc do truc chinh ung véoi duong
kinh chi tiét xac dinh. Khi tién ngang chi tiét c6 dudng kinh 16n, trong qua
trinh gia céng, duong kinh chi tiét giam dan, dé duy tri téc d6 cat (m/s) toi
vu 13 hang s6, thi phai tang lién tuc tbc dd goc cua truc chinh theo quan hé:

v =0,5d..0¢ (2-2)

v6i de: dudng kinh chi tiét, m

Trong qua trinh gia cong, tai diém tiép xtc giita dao va chi tiét xuat hién
mot lyc F gdm 3 thanh phan va luc cit duoc xac dinh theo cong thuc:

Fz= 9,81CF.tXF'SyF.Vn ) [N] (2-3)

Qué trinh tién xay ra véi cong suat cat s F

(kW) 1a hang sé:
P,=F,v.10°, [kW] (2-4)

Bai vi luc cit 16n nhit F,,,, sinh ra khi lugng
an dao va do siu cat 1on, tuong g voi tbc do
cit nhd V., con luc cat nhd nhat Fy;, , Xac
dinh boi t, s trong ung véi tdc dd cit Ve
nghia la tuong tng véi hé thuc:

FmaX°Vmin = Fn}in-VmaX i (2'5)
Su phu thudc cua luc cat vao toc do nhu h2.2 \Y
Tuy nhién nhu d4 phan tich, dang d6 thi phu tai
thuc té ctia truyén dong chinh may tién c6 dang
hai vung F, = const va P, = const (h 1.4)

»
|

Hinh 2-2 D) thi phy tai cua
truyén dong chinh may tién
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2. Phu tai ctia truyén dong chinh may tién dimg

Truyén dong chlnh may tién ding c6 dang dac thu riéng, khac so voi | may
tién binh thuong vé cau trac va kich thudc. Trén may tién dung, chi tiét gia
cong c6 duong kinh 16n va duge dat trén mam cap nam ngang, hay noéi cach
khac truc mam cép 1a theo phuong thing dimg. Do trong luong mam cip,
trong luong chi tiét 16n 16n nén luc ma sat & g0 truot va hdp tdc do kha 16m.
Vi vy phu tai trén truc dong co truyén dong chinh may tién dung 13 tong
cua cac thanh phén luc cat, lyc ma sat & g0 truot, luc ma sat & hop tde do.

AP g

M

S

Hinh 2.3 D6 thi phuy tai cta truyén dong chinh may tién dung

Trén hinh 2.3a, 1a d6 thi biéu dién cac thanh phan cong suit cta truyén
dong chinh va sy phu thudc cua ching vao tbc d6 mam cip: P, — cong suat
khac phuc luc cat; P, — cong suét khic phuc lyc ma sat ¢ go truot; P va Py —
cong suat khic phuc luc ma sat trong hop tde do tuwong tmg do luc cit va su
quay ciia mam cip; Ps - tong cong suit ciia truyén dong chinh. Trén hinh 2-
3b, 1a cac thanh phan mémen twong Ung véi toc do cliia mam cap.

Thanh phﬁn luc ma sat phu thudc vao tdc do anh huong 16n dén qué trinh
qua do cua truyén dong chinh. Do khéi luong ctia mam cip va chi tiét 1on va
su khac nhau cta hé sé ma sat lic dung yén va chuyén dong nén moémen can
tinh khi khéi dong cua truyen dong co the dat t&é1 60 +~ 80% momen dinh
mirc. Vi momen quén tinh tong qui ddi vé truc dong co co thé dat toi 8 + 9
1an momen quan tinh cta dong co nén qua trinh khai dong cua hé thong dién
ra cham v61 momen can tinh 16n. Theo muac do gia tdc cua dong co, momen
can tinh s& giam nhanh va khi toc d6 ting thi n6 it thay doi.

3. Phuy tai cua truyén dong an dao

Luc an dao cua truyén dong an dao duoc xac dinh theo cong thirc:

F,=kF.+F +F, |, [N]
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Cong suat an dao ciia may tién dugc xac dinh bang cong thuc:

P,=F,v,107 ,

[kW]

Cong suét an dao thuong nhé hon cong suét cit 100 1an vi téc do an dao
duoc xéac dinh bdi luong an dao va toc do goc chi tiét:

v, =s5w,107 ,

nho hon téc do cat nhiéu lan.

o day s'=—, [mm/rad]

2z

Luc va momen phu tai cua truyén dong an
dao khong phu thudc vao tbc d6 cua no, vi phu
tai ciia truyén dong an dao chi dugc xac dinh bai
khéi lwong bd phan di chuyén ctia may va luc
ma sat & go trugt va & hop tde do.
Trén d6 thi phu tai cia truyén dong an dao hinh
2.4, & dai tbe 3o rong v;< v <v, momen phu tai
1a hang sb, & ving toc do v<v1 va v>v2 momen
phu tai s& thay doi tuyén tinh theo téc do
3) Thoi gian may

[m/s] (2-6)

AMC

>

{/1 Vlz V3 -
Hinh 2.4 P4 thi phu tai cua
truyén dong an dao

Thoit gian may (thoi gian gia cong) cia may tién duoc xac dinh:

1.10°
Ly = 5 [S]

ad
Trong d6: 114 chiéu dai gia cong , mm
¢ 12 toc d goc chi tiét, rad/s
s lugng an dao, mm/vg

(2-7)

Két hop (2-6) va (2-7) ta c6 cong thirc tinh thoi gian may:

tNM_ y 2 [S]
@,.S

(2-8)

Nhu vay dé giam thoi gian gia cong, ta phai ting toc do cat va luong an

dao va ndng suat sé tang.

2.3 Phwong phap chon cong sudt dpng co truyén dong chinh ciia mdy ti¢n

Truyén dong chinh may tién thuong lam viéc O ché d6 dai han. Tuy
nhién, khi gia cong cac chi tiét ngan, ¢ cac may trung binh va nho, do qua
trinh thay d6i nguyén cong va chi tiét chiém thoi gian qué 16n nén truyén
dong chinh phai tién hanh tinh toan & mot ché do nang né nhit.

Gia thiét trén may tién thuc hién gia céng chi tiét nhu ¢ hinh 2-5. Cac
nguyén cong khi gia cong gom 4 giai doan: 1 va 3 - tién cat hodc tién ngang;
2 va 4 - tién tru (tién doc). Phu tai ciia dong co trong tirng nguyén cong phu
thudc vao cac thong s6 ché do cat, vat liéu chi tiét dao v.v...
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Qua trinh tinh todn nhu sau:
a) Tur cac yéu td ché do cat got, theo
cac cong thuce (2-1), (2-3), (2-4) va
(2-8) xac dinh tdc d6 cat, luc cat,
cong sudt ct va thoi gian gia cong ©
g véi ting nguyén cong. Néu tdc
d6 cat tinh dugc khong phu hop tde

|
do cua may (theo s0 liéu ky thuat co | %// : : ]

khi) thi chon lay tri so c6 san trong

A

may gan gidng voi toc do cit tinh ] I .
toan. o h'l 4 o X
Dung trj sb nay tinh lai P,, tn, Hinh 2-5 Chi ti€t dugc gia cong trén

theo (2-4) va (2-8). Tri s6 V, P,, tm may ticn
nay dugc dung chinh thirc trong toan b bai toan.
b) Chon nguyén cong ndang né nhat va gia thiét 0 nguyén cong ay may lam
viéc ¢ ché do dinh mic. Tir d6 xac dinh hiéu suit ciia may ung v6i phu tai
cua tung nguyén cong theo cong thurc:

M, 1
M, +M,

n = P
1+—+b
t

a, b - hé s tén hao khong bién ddi va bién ddi.
Cong suit trén truc dong co ing v4i timg nguyén cong : P, ==
n;

Gia thiét trong thoi gian ga lap, thao g& chi tiét, chuyén ddi tir nguyén
cong nay sang nguyén cong khac, dong co quay khong tai (ma khong cat
dién dong co) thi cong suat trén truc dong co luc nay 1a cong suat khong tai
clia may, tirc 1a bang luong mat mat khong d6i:  Po=a.Pcgm (2-9)

Ung véi cong suat nay 1a thoi gian phu cta may, chung duoc xac dinh
theo tiéu chuan van hanh ciia may Xt,

c) bong co co6 thé chon theo cong suat trung binh hoac cong suat dang tri:

hodc P, = |- o

trong do:
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P.;, t; — cong suét trén truc dong co, thoi gian may ctia nguyén cong thi i

Po;, to;- cong suat khong tai trén truc dong co, thoi gian lam viéc khong tai
cua may, Py = Py

n - s6 khoang thoi gian 1am viéc khong tai

A PC
Pcz = Pc dm
Pc4
Pc1
/ Py
P0 PO PO P0
t
t01 tm1 t02 tm2 t()3 tm3 t()4 tm 4 -

Hinh 2-6 D6 thi phu tai ciia dong co

Chon dong co c6 cong suat dinh mic 16n hon 20 + 30% cong suét trung
binh hay dang tri:

Pim=~ (1,2 + 1,3) Py hodc Pyy= (1,2 + 1,3)Py,  (2-12)
d) Pong co truyén dong chinh may tién can phai dugc kiém nghiém theo
diéu kién phat nong va qua tai

2.4 Nhiing yéu cau va diic diém doi voi truyén dpng dién va trang bi dién
cia mdy tién
1. Nhitng yéu cau va dic diém chung

a. Truyén dong chinh: Truyén dong chinh can phai dugc dao chiéu quay
dé dam bao quay chi tiét ca hai chiéu, vi du khi ren trai hodc ren phai. Pham
vi diéu chinh tdc do truc chinh D< (40+125)/1 véi d6 tron diéu chinh ¢ =
1,06 va 1,21 va cong suét 1 hang so (P, = const).

O ché do6 xac 1ap, h¢ théng truyén dong dién can dam bao do cung dac
tinh co trong pham vi diéu chinh téc do voi sai s6 tinh nhé hon 10% khi phy
tai thay do6i tir khong dén dinh muc. Qua trinh khéi dong , hdm yéu cau phai
tron, tranh va dap trong bo truyén luc. Pbi véi may tién ¢ ning va may tién
dtng dung gia cong chi tiét c6 dudng kinh 16n, dé dam bao téc do cit tbi vu
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va khong ddi (v = const) khi duong kinh chi tiét thay doi, thi pham vi diéu
chinh téc do dugc xac dinh boi pham vi thay doi tbe do dai va pham vi thay
d6i duong kinh:

w v

D D
D — max _ max . ctmax _ vmax . d max (2_ 1 3)
o . D v v D

min ct min min min ct min

O nhitng may tién c¢& nho va trung
binh, hé théng truyén dong dién
chinh thudng 13 dong co khoéng dong
b roto 10ng séc va hop tbe do co vai
cap toc do. O cac may tién cd ning, may
tién ding, hé thong truyén dong chinh
diéu chinh 2 vung, str dung bd bién doi
dong co dién mot chiéu (BBP — D) va .
hop tc do: khi v< vy, ddm bao me Vn Vinax| v
M = const; khi v> v, thi P= const. B§ >
Bién ddi c6 thé 1a may phat mot chidu 2-7 Biéu d6 momen va cong suat
hoac bd chinh luu dung Thyristor. dong co trong truyén dong chinh

b. Truyén déng an dao: Truyén dong an dao can phai dao chiéu quay dé
dam bao an dao hai chiéu. Pao chiéu ban dao c6 thé thuc hién bﬁng dao
chiéu dong co dién hoic dung khép ly hop dién tir. Pham vi diéu chinh téc
d6 cua truyén dong dién hoic dung khdp ly hop dién tir. Pham vi diéu chinh
tbc do cta truyén dong an dao thuong 13 D = (50+ 300)/1 véi do tron diéu
chinh ¢ = 1,06 va 1,21 va momen khong ddi (M = const).

O ché @6 lam viéc xac 1ap, do sai léch tinh yéu cau nhé hon 5% khi phu
tai thay doi tir khong dén dinh mirc. Pong co can khai dong va ham ém. Téc
do di chuyén ban dao cua may tién c6 ndng va may tién dimg can lién hé véi
tdc d6 quay chi tiét dé dam bao nguyén luong an dao.

O may tién c¢& nho thudng truyén dong an dao duoc thue hién tir dong co
truyén dong chinh, con & nhitng mdy tién ning thi truyén dong an dao duoc
thuc hién tir mot dong co riéng la dong co mot chiéu cép dién tir khuéch dai
maéy dién hodc bo chinh luu ¢6 diéu khién.

c. Ti ruyen dong phu: Truyen doéng phu cua may tién khong yéu cau diéu
chinh toc do va khong yéu cau gi dac biét nén thuong sir dung dong co
khong dong bo roto 16ng soc két hop vai hop toc do.

4 MP

\

/

2.Cac so d6 diéu khién dién hinh & may tién ding va may tién cd ning

Cac may tién ding va may tién c¢d nang c6 mot trong cac ché do lam viée
co ban 1a tién mat dau. DBé dat dugc nang suét lon nhét g voi cac thong sd
ctia ché do cat toi wu, yéu cau phai duy tri toc do cat khong d6i. Dé dat dugc
diéu d6, khi duong kinh D cua chi tiét giam dan, can phai diéu chinh tdc do
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gdc cua chi tiét m theo ludt hyperbol: @D = const. Sau day ta xét mot sb
so d6 dicéu khién dién hinh.

N g+ -
-
RTr2(T) 1BK  —
+ RT3 RT3 | — L
s RTr2(N)  2BK RN
- ; A
- A
RV B A RD @ || Q Q L |
UVRT i ™ ol | R
» v r v RTr3 \'\\‘\ r
i ’ NI O
5 -
£ rTr1 f
KT 1
| ] L]
KN . .
RT RT i
R Wi ' (ec)
RN
[ — @
C, X32
g__
Ut @%2 cL2
& 2
(b)
CKFT
X31
&)
j@ CL1 IUca U BBD @
(c)

Hinh 2-8 Cac so db diéu khién duy tri toc d6 cit 1a hing sd (v = const)

Pattric duong kinh chi tiét gia cong khi tién mat dau 1a bién tré Dp. Con
trugt cta nod lién hé véi ban dao qua bo diéu téc P. Pham vi di chuyén 16n
nhit ctia con trugt s& tuong (mg véi duong kinh 16n nhét cua chi tiét gia
cong trén mat may. Pién ap dat 1én bién trd Ry duge ldy tir may phat tde
FT1 ti 18 véi téc d6 goc cua chi tiét, vi vay Up~ oD. Dién ap dit 1én bién
trg”r Ry la dién &p 6n dinh. Pién ap 1§y & con trugt ciia Ry s& ti 18 véi toc do
cat.
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Hiéu dién ap & cac dau con truot ciia bién trd Ry va Rp 1a Uy-Up duoc
dat vao role 3 vi tri RTr2. Ro le ndy sé& diéu khién dong co BX dit tbc do
quay cua dong co chinh BC.

Khi khoi dong, bién tré Re & vi tri twong tmg voi toc do goc mam cip
nho nhat, con Up = 0. Sau khi khoi dong, dong co chinh (role KT hodc KN
tac dong), do tiép diém RTr2(T) kin nén role RT tac dong, dong co DX quay
theo chiéu thuan tng véi su ting toc ctia dong co chinh va dién ap may phat
tbc FT1. Khi dién ap Up=U,, role RTr2 mat dién nén RT ngat nén dong co
bX dung dugc ham dong nang.

Toc d6 cua dong co chinh s€ tuong ung voi tbc do cat dat trudce va vi tri
ban dao khi bat dau gia cong.

Khi gia céng, ban dao di chuyén téi tAm, con trugt cua bién trd di chuyén
vé huéng giam Up, do d6 role RTr2, RT lai tac dong; dong co DX lai quay
theo chiéu tang toc do dong co truc chinh, nhu vay duy tri dugc dién ap
Up~e.D 12 hang s6. Khi toc d6 goc dong co chinh dat gia tri 1on nhat, cong
tac hanh trinh 1BK tac dong, dong co BX dimg quay.

Khi ding mam cép, role RTr2 tac dong tuong tmg voi tiép diém RTr2(N)
dong va dong co BX quay theo chiéu giam toc do dong co chinh, con trugt
bién tré Rc duge di chuyén vé vi tri ban dau, cong tic hanh trinh 2BK s& bi
tac dong dung dong co bX.

Téc @6 cit dugc duy tri khong ddi voi do chinh xac phu thudc do chinh
xac ché tao bd phan lién h¢ gitra ban dao va bién tré Rp, mirc do tuyén tinh
ctia dic tinh bién tré Rp va phat tde, do nhay diém khong cua role cuc tinh
RTr2, va do 6n dinh cta céc thong s6 cua so dd khi nhiét d6 va dién ap luoi
thay doi.

Trén hinh 2-8b 14 so d6 diéu khién téc do quay ciia dong co PC theo ham
cua duong kinh chi t1et gia cong theo nguyén 1y U = Upy = @D. Dién ap
cht dao Uy ti 18 v6i toe do cit duge dit bang bién tré Ry. Dién ap phan hoi
Upn = oD . Néu hé thong diéu chinh co bo diéu chinh PI thi ludn ludn co:

Uqg = Upp=oDnghiala V,= oD

Trén hinh 2-8¢ 13 so d6 diéu khlen duy tri toc do cat 1a hang s thuc hién
bang cac dattric duong kinh va téc do kiéu khong tiép diém. Dién ap phat ra
ctia dattric X31 ti 18 v6i tbe d6 dai V,. Dién ap phan hoi ldy tir may phat tdc
FT, cudn day kich tir phat téc duoc cip tir dattric X32 qua cau chinh luu
CL2 ti 18 voi duong kinh cua chi tiét Ucr, = KyD; nhu vay dién 4p phat toc
UFT = Kz(DD

So do6 diéu khién dam bao Ucd Upn = KyoD va diéu khlen . D = const

Do chinh xac duy tri toc do cat phu thu¢c vao nhiing yéu t0 bic tinh phi
tuyén cua dattric X32 va phat toc, duong cong tir tré clia phét tdc.
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Dé thuc hién phép nhan cac tin hi¢u ti 1€ véi o va D, co thé dung bd nhan
bang dién tir thay cho may phat téc. Uu diém cua né 1a diéu chinh tron, do
tin cay cao. Nhuoc diém 1a kho chinh dinh mach sao cho qua trinh qué do tbi
wu trong toan bo diéu chinh.

Mot yéu cau dic biét d6i véi mdy tién cd ning va mdy tién dimg 1a duy
tri lugng an dao khong ddi. Piéu d6 co thé thuc hién b?mg so d0 2-9. Pién ap
chu dao cuia hé théng truyén dong an dao dugc 13y tir may phat tbc FT1 ndi
cung véi truc dong co truyén dong chinh BC. Khi d6 U 4p= K j0p = Kyoc va
op/ o= const. Chiét ap Rp s€ dat lugng an dao

fff

ff?
BBD2| (D)

BBD1

Hinh 2-9 So d6 duy tri lugng an dao 13 hing s6

2.5 Mét s6 so dé diéu khién mdy tién dién hinh
1. So d6 diéu khién truyén dong chinh may tién ning 1A660

M4y tién ning 1A660 duoc dung dé gia cong chi tiét bang gang hoic
thép c6 trong luong 250N, duong kinh chi tiét 16n nhat c6 thé gia cong trén
may 1a 1,25m. Pong co truyén dong chinh cd cong suat 55kW. Tdc do truc
chinh duogc diéu chinh trong pham vi 125/1 v&i cong suat khong doi, trong
d6 pham vi diéu chinh téc do dong co 1a 5/1 nho thay doi tir thong dong co.
Toc do truc chinh tng vai 3 cép cua hop tbe do co gia tri nhu sau:

cap I:ntc=1,6 = 8 vong/ phit

cap2:ntc=8 + 40 vong/ phut

cap 3: ntc =40 + 200 vong/ phut

Truyén dong an dao dugc thyuc hién tir dong co truyén dong chinh. Luong
an dao duogc diéu chinh trong pham vi 0,064 + 26,08 mm/vg

Truyén dong chinh dugc thuc hién tir hé théng F-D. Piéu chinh tdc d6
dong co bang cach thay doi dong dién kich tir ciia dong co, con sirc dién
dong ctia may phat gitr khong doi.
a/ Mach dong lyc Dong co D quay truyén dong chinh duoc cap dién tir may
phat F. Pong co so cAp quay may phat F khong thé hién trén so do. Kich tir
cia dong co D 1a cudon CKP(2). Kich tir cia may phat 1a cuéon CKF(9).bé
dong co D lam viéc duoc can PG(d]) = 1, ndi dién 4p may phat voi dong co
dong thoi K, (dl) = 0, dé giai phong mach him dong nang. Cudn kich tir
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CKD(2) duoc cap du dién dé dam bao tir thong Dy, va cudn kich tir may phat
CKF(9) c6 dién dé tao tir thong @ 1am cho may phat F tao ra dién ap Uy .

Role RC(dl) bao vé qua dong c6 tiép diém 1a RC(27). Khi dong dién qua
dong co 16n hon gia tri cho phép, RC(dl) = 1, — RC(9) = 0, — cit dién
mach diéu khién ( dong 27)

Role RH(dl) va RCB(dl) co6 gia tri tac dong khac nhau. Gia tri tac dong
cia RCB bang gi4 tri dinh mirc cia dién ap mdy phat; con gia tri tic dong
ciia RH bang 10% gia tri dinh murc ctia dién ap may phat.

RGI va RD1 1a hai cudon dong cua rgle RG va RD. Hai cudn ap tuong
tmg 13 RG2(9) va RD2(8). Hai cudn dong va ap ndi ngugc cyc tinh nhau.
Binh thuong khi cudn 4p cé dién s& lam cho tiép diém cua role twong tGng
dong lai. Néu dong dién trong dong co 16n hon gia tri cho phép thi cudn
dong sé tao ra lyc day 16n hon luc hat cta cudn ap lam cho tiép diém cua né
mé ra. Cu thé khi:

RG(9) = 1 — RG(S) = 1 neu ID> Icﬂ — Fda RGIZ FhutRG2 — RG(S) O
RD(8) = 1 — RD(4) 1 neu ID> Icfg — Fday RD>Fhut RD2—™ RD(4) 0
b/ Mach kz'ch twe dong co

Cuon CKD(2) 1a cudn kich tir cua dong co D dugc cép tur nguén mot
chiéu cung ngudn véi cudn CKF(9) va 13 ngudn cap cho mach khdng ché.
Bién trd DPKT(2) nbi tiép v6i cudn CKD dé thay doi dong dién chay qua no,
1am thay d6i tir thong ®p dé thay doi tbe do dong co trén tée do co ban. Khi
RKT(2) va Rd(2) bi nbi tat thi dong CKP bang dinh mtc.

Role dong RT(2) c6 gia tri tac dong bang dong dinh mirc ctia CKP.

Role dong RTT(2) 14 role bao vé thiéu tir thong ®p. Gia tri tic dong cia
n6 nho thua dong CKD nhé nhat dé tao ra toc do 1én nhét cua dong co.
c¢/Mach kich tir may phat

Cudn CKF(9) 1a cudn kich tir may phat duoc cip dién boi cau tiép diém
T,N(6) va N,T(10). Khi T(6) = 1, va T(10) = 1, tuong tGng vdi chiéu quay
thuan cua dong co. Khi N(6) = 1, va N(10) = 1, twong tmg voi chiéu quay
nguoc ctia dong co. Dién trd Rf ndi tiép voi cuon CKF(9) nham giam dong
qua no, két qua dién 4p cia may phat giam nham lam giam dong trong dong
CO.
d/Cdc diéu kién lam viéc cia may

1. Phai dua dong kich tir cho dong co — RTT(1) =1,

2. Phai du dong boi tron — DBT(36) =1, — K4(36) =1, — K4(29) =1,

3. Cac banh rang da an khop: 1KBR(39) = 1, 2KBR(39) =

3KBR(39) =1, 4KBR(39)=1, — 4RLD(39)=1, - 4RLD(29)=1,

4. Tri sb toc d6 da duoc chon — ™D(29)=1,
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5. Chiéu quay da dugc chon: chon dong co quay thuan — CTC1(37) =1,
IRLD37)=1, — IRLD(17) =1 va 1RLD(19) = 1; chon quay ngugc
— CTC2(38) =1, 2RLD(38) =1, 2RLD(18) = 1 va 2RLD(20) =1,
e/ Khoi dong (khoi dong thudn)

Céc diéu kién 1am viéc da di. Chiéu quay da dugc chon.

An niit M1(22) - LDT(22) =1, » LDT(17) = 1, + LDT(22,23) =1, +
LPT(29)=1, - K1(29)=1,K1(30)=1,+KI(34)=1,+KI(17)=1, —
T(17)=1,—->T16)=1,+T(20)=0,+T((30)=1, - BG3B1)=1, —»
PG(32) =1, — K2(32) = 1, — K2(30) = 1, ndi v6i K1(30) tao ra mach duy
tri cho K1(29). Két qua khi 4n nat M1, cc phan tir sau ddy c6 dién: K1, T,
bG va K2.

Trén mach dong luc, PG(dl) = 1, ndi F voi B; K2(dl) = 1, giai phong
mach ham dong nang.

K2(1) =1, — Rd(2) bi ndi tat; PG(3) = 1, — PKT(2) bi ndi tat; — Icxp
=dm — ®p =dm.

K2(8)=1,+T(6)=1,+T(10) =1, > RG2(9) = 1, > RG(8) = 1, —» Rf
bi noi tit nén Icxr = dm — Ug nhanh chong tang dén gia tri dinh muec.

Pong co khoi dong cudng birc 1am cho tdc do ting nhanh nhung dong
dién c6 thé vuot qua gia trj cho phép.

Néu Ip>I.;— Fargi>Frrgo— RG(8)= 0, RF+CKF — Icxr| — Up] — Ipl
Khi Ip<Lf— Fire1<Frrco— RG(8)= 1, Rf =0, — Icxr T — Upt — IpT
Néu Ip van con 16n hon gid tri cho pheép thi qua trinh trén dugc ldp lai nghia
la dong dién trong dong co khong thé vuot qua gia tri cho phép va duoc goi
13 han ché dong theo nguyen tic rung.

Mic dau co su thay doi dong dién trong dong co nhung téc do dong co
van ct taing do quan tinh. Khi toc do ting thi dong dién trong dong co giam
dan; dén luc Tp<lI. thi qua trinh rung cham dut.

Khi dién ap may phat dat gia tri dinh murc (6n dinh) thi role RCB(d) = 1,
— RCB(34)=1, > K3(34)=1, - K3(20)=1,+ K3(3) =0, bKT + CKb
— Iekp | = ®p | — op 1. Dich PKT qua phai, dong co tang tdc; dich
PKT qua trai, dong co giam tdc.

Khoi déng ngieoc bang cach dn M2 — (nguwoi doc tw nghién civu).
f/ Ham may khi dong co dang quay thudn

Cac phén te K1, T, BG, K2, K3, RCB, RH c¢6 dién khi dong co dang
quay thuan. Mudn ding, 4n nat dimg D(27) — K1(29) =0, K1(34) =0,
nhung K3(34) =1, do RT(35) =1, va K1(17) = 0, nhung T(17) =1, do
K3(20) =1, K1(8) =1, >RD2=1, - RD@) =1, + K1(4) = 1, nén DKT(2)
bi ndi tat — Icxp tang vé gia tri dmh muc — dong co ham tai smh giam toc
vé gia tri co ban. Trong qua trinh ham nay, néu Ip< L.y thi role RD thyc hién
viéc han ché dong theo nguyén tic rung twong tu nhu RG.
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Khi dong dién trong cudn kich tir [cxp = dm thi role RT(2) =1, —
RT(35) =0, — K3(34) =0, — K3(20) =0, —» T(17) =0, —» T(6) = 0, +
T(10) =0, — Icxr = 0, = Ug gidm vé Uy, — dong co ham tai sinh giam tdc.

Khi Ug < Uy, — RH(dl) = 0, - RH(29) = 0, + T(30) = 0, - BG(31) =0,
— DBG(32) =0, + RH(33) = 0, — K2(32) = 0. Trén mach dong lyc DG(dl) =
0, K2(dl) = 1, — dong co ham tai sinh giam toc vé khong.

Ham may khz dong co dang quay nguoc - (nguoi doc tw nghién cru).
g/ Thur may

Céac diéu kién lam viéc da du, chiéu quay da duoc chon; gid st chon
chiéu quay thuén.

An TT(18) hodc TN(19) — T(17) =1, — T(30) =1, PG(31) =1, —
PG(32) =1, — K2(32)=1. Két qua ta co T, PG, K2 ¢ dién.

Viéc khoi dong dién ra twong ty nhu ¢3 mo ta nhu khi 4n nit M1 nhung
khong co duy tri (do khong ¢6 K1). Dong Ickp= dm — RT(2) =1, —
RT(35) = 1 nén K3 khong thé c6 dién — PKT ludn ludn bi ndi tit — dong
co chi tang tdc dén téc d6 co ban.

Khi tha nut an, dong co thuc hién viéc ham téi sinh do gidm di¢n ap may
phat va ham dong nang.

Thir nguoc - (nguoi doc tw nghién ciru).
h/ Piéu khién toc do tir xa

St dung dong co xec vo (servomotor) D1(12) dé quay bién trd DPKT(2).
Mudn ting tdc, an M1(22) hodc M2(25) — LDT(22) = 1, hoic LDN(25) =
1, — LDT(22,23) = 1, hoac LDN(23,24) = 1, — KT(26) = 1, KT(11) = 1 va
KT(13) =1,—- Dl(12) =1, — quay DKT vé phia phai dé tang toc dong co
va 1KX(26) la cong tac gidi han hanh trinh cia PKT & bén phai.

Mudn giam tdc, 4n M3(27) — KN(27) = 1, —» KN(11) = 1, + KN(13) =
1, D1(12) = 1, quay DKT(2) vé phia trai lam giam téc dong co va 2KX(27)
la cong tic gidi han hanh trinh ciia PKT & bén trai.

j/ Mach tin hiéu

Pén BPH1(14) sang bao hiéu di dau boi tron.

Pén PH2(15) sang bao hiéu thiéu dau boi tron

Coi C(16) kéu bao hiéu thiéu dau boi tron khi dang lam viéc.
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2.S0 d6 diéu khién truyén dong chinh may tién dimg 1540
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Hinh 2-11. So d6 truyén dong chinh may tién hé T-D (1540)
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Pong co D1 13 dong co truyén doéng chinh c6 cong suit 70kW; dién ap
phan tmg 440V. Pham vi diéu chinh téc d6 bang diéu chinh dién 4p phan
mg 12 D, = 6,7/1 va diéu chinh tir thong 12 Dg=3/1.

a/ Mach dong lyc:

Pong co P quay truyén dong chinh duoc cap dién tir bo bién d6i BBPI.
BBD1 gbém bd chinh luu cau 3 pha dung Thyristor, khong c6 may bién ap
nén phai str dung cudn khang Lk dé chéng toc d6 ting dong andt va hé théng
phat xung diéu khién cho Thyristor. Pién ap Udk duoc dit vao khau so sanh
ctia hé thong phat xung diéu khién. Khi Udk thay doi s& 1am cho géc mo o
thay d6i dé thay d6i dién ap ra cua bo BBP1 nham thay doi téc d6 dong co
dusi toc do co ban.

Dién ap Udk 1a du ra cua b khuéch dai mot chiéu Kb; dau vao cua KD
gbm c6 hai kénh:

- kénh 1: dit vao chan 21-23 cua KD 1a hiéu s6 cua 2 gia tri dién ap: dién ap
chi dao U lay trén dién tro Ro(5-9) va dién ap phan héi am tdc do 1ay trén
may phét tbc FT(45- 49). Do d6

o Uak = k(Uca — Upr)
voi k 1a hé so khuéch dai cia b khuéch dai Kb

- kénh 2: la khau han che dong dién trong dong co gdm 3 bién ap BA3, BA4,
BAS5 c6 cudn so cp ndi song song voi cudn khang Lk; cudn thur cap nbi voi
chinh luu CL3 c6 dién ap dau ra dat 1én dién tré rl, ndi véi diot DO1 va
transistor Tr. Khi dong di¢n trong dong co P 16n hO’n gia tri cho phép thi
dién ap roi trén Lk 16n — dién ap trén CL1 ciing nhu trén r1 d 16n dé cho
PO1 thong 1am cho transistor Tr mo. Két qua 1a dién ap ra ctia bo khuéch
dai mot chidu giam nham 1am giam dién 4p ra cia BBP1 dé giam dong trong
dong co khong vugt qué gia tri cho phép.

b/ Mach kich tw

CKDP 14 cudn kich tir cia dong co B duoc cép tr bo bién ddi BBD2.
BBD2 gdm bo chinh luu 3 pha hinh tia ndi song song nguoc va hai hé théng
phat xung diéu khién cho hai nhom Thyristor ndi anot chung va catot chung
diéu khién theo phuong phap doc lap.

Khi R1 = 1, nhém chinh luu phia trén ( nhém catot chung) lam viéc, cudon
CKD c6 dong tao ra tir thong @ tng voi chiéu quay thuin cia dong co. Khi
R2 =1, nhém chinh Iuu phia duéi (nhém anot chung) lam viéc, cuén CKD
c6 dong tao ra tir thong @ ung véi chidu quay nguoc ciia dong co.

Role RTT la role bao vé thiéu tir thong ®. Khi ¢t dong qua nd, RTT = 1.

¢/ Phéi hop diéu khién giita dién dp phan g va tir théng cia dong co

bién ap phﬁn ung cua dong co 1a 440V. Khi Uggp < 420V thi dién ap do
khau do luong PH dit 1én dién tré r2 chua du dé PO2 thong; hé thong phat
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xung m& cac Thyristor phai mo véi goc md o nhd nhat dé dién ap ra cua
BBD?2 14 16n nhit twong tng voi dong kich tir cua dong co 1a 16n nhat. Khi
Uggp > 420V, dién ap trén r2 di dé cho PO2 thong, hé thong phét xung cta
BBD2 thay dbi duoc goc mé a (tuy gia tri dit) 1am thay « d6i dién ap ra cua
BBD2 lam thay ddi dong kich tir ciia dong co lam ting tbc d6 dong co trén
téc d6 co ban.

d/ Diéu kién lam viéc ciia mdy

-An M1 — K1(1) = 1, — dong dién cho cac truyén dong phy; K1(3) =1,
vaKI1(12)=1, — cap d1¢n cho cac dong tir (12) =( 24). Néu du dién ap 1u’0’1
— RA(21) = 1, — RA(2) =1, duy tri cho cudén K1;

- Pu dau béi tron va ap lyc dau: RAK(23) = 1, RAL = 1, —» RBT(23) =
1, - RBT(13)=1,

- Cac banh rang da duoc an khép: BK1(13) =1, BK2(13) =1,

- Xa ngang da dugc kep chat : BK3(13) =1,

- Truyén dong nang ha xa thoi lam viéc: BK4 =1,

e/ Khoi dong

An M2(3) - K2(3) = 1, — K2(4) = 1, va K2(dl) = 1, lam cho BBD1 va
BBD?2 c6 dién chuan bi cho mach dong luc lam viéc.

Mubdn khéi dong thuan, 4n MT(13) — R5(13) — R5(14) = 1, + R5(18) =
I,+R5(5)=1,— RI(5)=1,vaR50) =1, - R3(9) = 1. Do R1 ¢6 di¢n nén
hé thdng phéat xung ciia BBD2 lam viéc — dong CKD ting 1én gia tri dinh
murc. Khi dong CKP dat dén gié trj chinh dinh (nhé thua dong dinh mirc) thi
role bao vé thiéu tir thong RTT tac dong — RTT(17) = 1, — R12(17) = 1,
[R1(17) da dong)] va RTT(18) =1, — R8(18) = 1 — RE(15) taomach duy tri
cho R5 (gdm R(15) + R7(15) + R5(14)

Két qua khi an MT ta c¢é dwoc RS, R1, R3, R8 va R12 c6 dién.

R8(15-13) =1, + R8(1-3) = 1, — Rw(5-9) duoc dat dién ap U do ngudn
CL2 cap; R12(19-21) =1, + R3(41 45)=1,+R3(45-49) =1, s¢ n6i Ugq Vi
Ut qua cac diém (tur duorng ngudn sang am nguon) sau: 15, 13, 17, 19, 21,
23, 35,41,45,49,47,7, 5,3, 1. Vi gia tri Uy - Upr nay dat vao bo khuech
dai mot chidu KD 1am cho Ug # 0, — Ugppi# 0 — dong co khoi dong.

Trong qué trinh khoi dong, néu dong dién trong dong co 16n hon gia tri
cho phép thi khau han ché dong tham gia vao lam viéc. Khi thay d6i bién tro
Rw(5-9), — Uy thay doi 1am thay ddi goc mé a 1am thay d6i toc d6 dong co
dué6i toc d6 co ban. Khi Ugpp = 420V thi DO2 thong, cho phep hé théng
phat xung cua BBD2 thay d6i goc md dé thay doi dong trong cudén CKD lam
thay doi téc do trén téc do co ban.

Luu y 1a thé tai diém 45 duong hon so véi diém 49 va diém 17 duong
hon so v&i diém 35. Do d6 diot PO3 (33-35) thong — RTrl = 0.

Khéi dong nguoe, an MN(15) - tw nghién ciru
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f/ Ham may

Gia str dong co dang quay thuan nhu trinh bay ¢ muc e/. Cac phan tir
dang c6 dién la RS, R1, R3, R8, R12.

An nuat dumg D3(13) — R5(13) = 0, — R5(5) = 0, — R1(5) = 0, + R5(9)
= 1, nhung R3(9) = 1, + R5(18) = 0, — R&(18) = 0, — R&(1-3) = 0, +
R8(15-13) = 0, — Ugq dit 18n trén Rw(5-9) bang 0 — Uy Upr nghia 14 ti 16
véi toe do cua dong co.

Luc ndy, thé tai diém 35 16n hon thé tai diém 17 (do U =0) nén diot
bO3 khoa, RTr1(33-35) = 1, — RTr1(15) =1, —» R11(15) =1, —» R11(17-
23)=1,+RI11(19-35) =1, + R11(17-19) = 0, + R11(23-35) = 0, — cuc tinh
duong cta FT dugc dit vao diém 21 cho phu hop véi cuc tinh dau vao cua
bo KP.

R11(5)=0,+ R11(7) =1, — R2(8) = 1. Trén bo BBD2, nhém chinh luu
phai trén dung lam viéc, nhém chinh luu phia dudi lam viéc. Tbc d6 dong co
giam tdc dé dao chiéu quay. Trong giai doan giam tdc ndy, dién ap Uy do ti
1¢ v6i tdc d6 nén ciing giam theo lam cho dién ap ra ciia b BBD1 cang giam
nén téc do giam cang nhanh.

Qua trinh giam tdc 1am cho thé tai diém 35 cang giam; dén luc thé tai
diém 35 gan bang thé tai diém 33 thi RTr1(33-35) thoi tic dong — R11(15)
=0, — R11(19-35) = 0, + R11(17 -23) = 0, cat dién ap dat vao bo KD(21-
23) — Udk— 0 — Uggpi=0 — dong co dung quay.

Néu 4n mét trong cac nut D3 = D6 — RA(21) =0, —» RA(2) = 0, —
K1(1) = 0; diéu nay ciing nhu an vao D1(1). Khi K1(12) =0, — R5(13) =0,
va R8(18) =0, — qua trinh ham xay ra tuwong tu nhu an D3.

Néu 4 an vao D2(3) — K2(3) = 0, K2(dl) = 0, — cac bd bién d6i BBP1 va
BBD2 mat dién, dong co dimg tu do.

Ham khi dong co dang quay nguoc- tu nghién cuu

g/Thir may

Quay bd khéng ché KC(17) vé vi tri HC — R7(17) = 1, — R7(15) =
— mat duy tri cho R5— ché do thir may.

h/Tién cdt hay tién mat dau

Khi tién ct, ltc dao cit di dan vao tdm chi tiét thi tbc do quay cua chi tiét
can phai ting tuong ing dé dam bao cho luong cit 1a khong ddi nham giir
vitng ning suit cia may.

Lic tién cét, chon ché do tién cat trén mat may dé cho BK5(20) =1, —
R9(20) = 1. Ché d¢ tién cat twong ty nhu ché do tién thuong, chi thém cé
R9 tac dong, nghia la khi ta chon ché do tién cét quay thuan chéng han thi
cac phﬁn tor c6 dién 1a RS, R1, R3, R8, R12, R9. Luc nay dién ap U,y dat 1én
bién trd Rv do R9(3-5) = 0, + R9(9-110 = 0, R9(13-25) = 1, R9(17-29) = I;
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dién ap Upr dat 1én bién tré Rp do R9(35- 41) = 0, R9(37-35) = 1, R9(39-
41)=1,R9(47-51) =1, — dién ap dit vao bo khuéch dai KP lc nay 1a

, Uny - Up |
Chan bién trd RD noi véi chuyén dong an dao theo chiéu hudng tam. Khi
dao di vao tam chi tiét thi chan bién tré RD dich chuyén theo hudng giam
nho Ugp 1am cho dién 4p dit vao KD tang nén téc do dong co s& tang tuong
ung.

Dao cang di siu vao tdm chi tiét thi thé tai diém 43 cang giam dén murc
chénh 1&ch thé tai diém 31 vé6i 43 du 16n dé cho RTr2 tac dong — RTr2(13)
=1, —» R10(13) = 1, —» R10(29-31) = 0, R10(37- 43) = 0, R10(27-29) = 1,
R10(37-39) = 1, dién ap dit vao bo khuéch dai dam bao téc d6 dong co co
gia tri khong d6i khong phu thudc vao su dich chuyén cta chin bién trd RD
trong sudt thoi gian gia céng con lai.

Jj/ Mach tin hiéu:

- bén PH1(20) sang — BBD1 va BBD2 dang co dién, san sang lam viéc.
- bén DPH2(21) sang — du dau bdi tron

- bén BDH3(22) sang — céac banh rang da an khdp

- Coi C(24) kéu lén — thiéu dau boi tron khi dang 1am viéc.

3.S0 @6 diéu khién truyén dong an dao mdy tién dimg 1540

O truyén dong may tién c¢& ning va may ti¢n dung, thuong dung hé théng
truyén dong riéng cho ban dao. Vi hé théng ndy co cong suat khong 16n va
pham vi diéu chinh téc d6 rong nén thuong str dung hé thong KPMDP-D va
ngay nay la h¢ thong T-b

Hé thong truyén dong an dao dam bao diéu chinh toc do an dao lam viéc
trong pham vi 0,059 + 470 m/ph. Hé théng truyén dong an dao 13 hé théng
T-b khong dao chiéu thuc hién trong hé thong kin c6 phan héi am toc do
nhd may phat toc FT2. Pham vi diéu chinh dong co 1a 200/1 bang cach thay
d6i dién ap phan tng, dam bao M= const.

Phan tung dong co D1 dugc cung cap tir bo bién d6i dung Thyristor
khong dao chiéu dugc cung cap tir bién ap BA1. Cudn kich tir ciia may phat
tdc FT2 duge cung cap tor b chinh lvu BBD. bién 4p diéu khién dit vao bo
bién dbi 1a hiéu cta dién ap chu dao va dién ap phan hdi tc do:

U =U— U=V —y0

Trong dé
U : dién &p chu dao léy trén bién trd RD1 hodc RD2
Uy, : dién 4p may phat toc FT2 ndi ctng véi dong co truyén dong an dao D1
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Hinh 2-12. So d6 diéu khién truyén dong an dao mdy tién hé T-D (1540)

O ché do gia cong tién cat, role R10 (khéng vé trong so dd) khong co
dién, tiép diém thuong kin cta nd dong nén dién ap chu dao lay trén bién tro
RDI1. O ché do mai mat dau, role R10 ¢6 dién, dién ap chu dao duogc léy trén
bién tro RD2 ti 1& véi dién ap may phat toc FT1 va do may phat tdc ndi ciing
voi truc dong co truyén dong chinh nén tbc do dong co an dao s€ ti 1€ voi tbe
d6 dong co truyén dong chinh. Nhu vy toc do di chuyén ban dao sé& thay doi
nhip nhang voi toc do quay chi tiét dé gilt luong an doa s 1a hang s trong
qua trinh gia cong.

Lua chon ché do di chuyén cua u dao hay ban dao duogc thuc hién béng
céc cong tac chuyén doi CP1 + CP4, céc role twong ing R4 ~ R7 s& ¢6 dién
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va dong ngudn cho cic nam cham dién ciia cac khop ly hop dién tir NC1+
NC4

- Di chuyen Ién cua u dao: dong CD1, role R4 co dién, NC1 co dién

- Di chuyen xudng cia u dao: dong CP2; role R5 co dién, NC2 ¢ dién

- Di chuyen td1 tdm cua ban dao: dong CP3. role R6 co6 dién, NC3 c6 dién

- D1 chuyén xa tam cua ban dao: dong Cb4, role R7 c6 dién, NC4 co6 dién.

Thue hién him cac u dao va ban dao bang cac khdp ly hop dién tir NC5 va
NC6. Khi hai khép NC5 va NC6 c¢6 dién do céc role twong tmg R4 dén R7
mat dién, u dao va ban dao dugc him dung. Khi can dung u dao va ban dao
ma khong can ham cudng bic thi dat KC2 & vi tri 1(bén trai). Luc nay cac
khép dién tir NC5 va NC6 khong cé dién.

So dd dam bao sy 1am viéc cua truyén dong an dao ¢ ba ché d6: an dao lam
viéc, di chuyén nhanh va cham bang sir dung bo khéng ché KC1. O ché do
an dao lam viéc, dat bo khéng ché KC1 & vi tri 0; 4n niit M, role R1 co dién
(néu truyén dong chinh 1am viéc thi tiép diém RLD kin), dién 4p chu dao
dugc 14y trén bién trd RD1 dit vao bd bién doi qua tiép diém R1.

Dimng may bang cach 4n nit D. Muén di chuyén nhanh u dao hodc ban dao,
dat KC1 & vi tri 2 bén trai, 4n niit M, role R2 c6 dién, va tiép d6 dong cong
tic to K, dong co D2 ¢ dién khong duy tri, ban dao s& di chuyén nhanh. Dé
di chuyén cham ban dao hodc u dao, dit KC1 & vi tri 1 bén trai, 4n nat M,
role R3 c6 dién, dién ap chu dao duoc ldy trén RD1 qua tiép diém R3 s& c6
tri s6 bé twong tmg voi toc do nho.

So d6 co cac bao vé sau: Bao vé dong di¢n cuc dai va nge"m mach nho
aptomat AT1, AT2 va bao vé giéi han chuyén dong cta u va ban dao bang
cac cong tic hanh trinh cubi BK1+ BK5

So d6 an dao chi 1am viéc khi:

- Truyén dong chinh d3 lam viéc: tiép diém LD kin.

- Pong co bom dau di 1am viéc: tiép diém KT2 kin

- Xa may da duoc kep chit: tiép diém RX kin

- U dao da duoc di chuyén khi u da duoc ndi: tiép diém RP1 kin

- Ban dao chi di chuyén khi ban dao d& duoc néi: tiép diém RP2 kin

Céc dén tin hiéu D1+ P4 bao hiéu ché do di chuyén cua u dao va ban dao
tuong ung.
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Chuong 3 , . ‘
TRANG BI BPIEN MAY BAO GIUONG

3.1 Dic diém cong nghé

May bao giudng 1a may co thé gia cong cac chi tiét 16n. Tuy thudc vao
chiéu dai ctia ban may va luc kéo ¢ thé phan may bao giudng thanh 3 loai:

- may c& nho: chiéu dai ban Ly< 3m, lyc kéo F = 30 + 50 kN

- may cd trung binh: Ly=4 + 5m, F, = 50 + 70kN

- may c0 nang: Ly> 5m, F, > 70kN

| = s
‘ < /4
Sllle: 1 PL_ 3
3 : " L '_ 2
)
. [[J'ﬁf O%%%,:zr

Hinh 3.1 Hinh dang bén ngoai may bao giuwong

Chi tiét gia cong 1 duoc kep chit trén ban may 2 chuyén dong tinh tién qua
lai. Dao cat 3 duogc kep chat trén ban dao ding 4. Ban dao 4 duoc dit trén xa
ngang 5 ¢b dinh khi gia cong. Trong qué trinh 1am viéc, ban may di chuyén
qua lai theo cac theo cac chu ky 1ap di lap lai, mdi chu ky gém hai hanh trinh
thuan va ngugc. O hanh trinh thuan, thuc hién gia cong chi tiét, nén goi la
hanh trinh cat got. O hanh trinh nguogc, ban may chay vé vi tri ban dau,
khong cat got, nén goi 13 hanh trinh khong tai. Ctr sau khi két thiic hanh trinh
nguoc thi ban dao lai di chuyén theo chiéu ngang mot khoang goi 13 luong
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an dao s. Chuyén dong tinh tién qua lai ciia ban may goi la chuyén dong
chinh. Dich chuyén ctia ban dao sau mdi mot hanh trinh kép 1a chuyén dong
an dao. Chuyén dong phu 1 di chuyén nhanh cia xa, ban dao, nang dau dao
trong hanh trinh khong tai.

o,l

Vth

v~

ng

t bty t t, ts i teiiler, t; tg ty to Lt Lt

Hinh 3-2. D0 thi toc do trong mot chu ky

Gia st ban dang ¢ dau hanh trinh thuan va duoc tang tdc dén tdc d6 Vo =5
+ 15m/ph trong khoang thoi gian t;. Sau khi chay on dinh voi téc do Vo
trong khoang thot gian t,, thi dao cat vao chi tiét (dao cat vao chi tiét & toc
do thap dé tranh stt dao hodc chi tiét). Ban may tlep tuc chay G on dinh voi
tdc dd Vo cho dén hét thoi gian t,, thi ting toc den tbc d0 Vi, (tbe do cat got).
Trong thoi gian t4, ban may chuyén dong véi toc d6 Vg, va thyc hién gia
cong chi tiét. Gan hét hanh trinh thuan, ban may so bo giam tbc dén téc do
Vo, dao duoc dua ra khoi chi tiét gia cong. Sau d6 ban may dao chiéu quay
sang hanh trinh ngyoc dén téc do Vg, thuc hi€n hanh trinh khong tai , dua
ban vé vi tri ban dau. Gan hét hanh trinh nguoc, ban may giam so bd toc do
dén V,, dao chiéu sang hanh trinh thudn, thuc hién mét chu ky khac. Ban
dao duoc di chuyén bat dau thoi diém ban may dao chiéu tir hanh trinh
ngugc sang hanh trinh thuén va két thuc di chuyén trudc khi dao cit vao chi
tiét.

Tdc d6 hanh trinh thuan dugce xac dinh tuong Ung boi ché do cit; thuong
vin = 5 + 120m/ph; tdc do gia cong 16n nhét c6 thé dat vinax = 75 + 120m/ph.
Pé ting ning sudt may, toc do hanh trinh nguoc thuong chon 16n hon toc do
hanh trinh thuan: Vag™ K.vi (thuong k=2 + 3)

Ning suat ciia may phu thudc vao sd hanh trinh kép trong mét don vi thoi
gian:

(-1



47

Te - thoi gian cua mot chu ky lam viéc ciia ban may [s]
tth thoi gian ban may chuyén dong & hanh trinh thuan [s]
tag - thoi gian ban may chuyén dong ¢ hanh trinh ngugc [s]
Gia sir gia toc cta ban may luc ting va giam tdc do 1a khong doi thi:
L L,y+L,,

g o=t Zea T Taa 3.2

th v[h Vth /2 ( )
L L, +L

fng — ng + g.ng h.ng (3_3)
Ve v, 2

Trong do:
- Lin, Lyg- chiéu dai hanh trinh cta ban may ung voi tdc do 6n dinh vy, Vng O
hanh trinh thuén, ngugc.
- Lg th> Lhth - chleu dai hanh trinh ban trong qué trinh ting tc (gia toc) va
qua trinh giam téc (hdm) & qua trinh thuan.

Lg ng> Lh. ng chleu dai hanh trinh ban trong qua trinh ting toc (gia téc) va
qua trinh giam téc (hdm) & qua trinh him

- Vihs Vg - tdc d6 hanh trinh thuan, nguoc cua ban may
Thay ty, va t,e tur (3-3) va (3-2) vao (3-1) ta nhan duoc:

1 1
T T k+ 1)L (3-4)

— + tdc de

vtlz Vng vng

Trong do:

L=Ly+Lewm+ Lh =L, ¢ T rgng T Ling - chiéu dai hanh trinh may
k= Vth/VIlg - ti 86 glu:a toc do hanh trinh thuan va nguoc

tqc thot gian dao chleu cua ban may.

Tu (3-4) ta thay rang khi dd chon toc dd cat vy, thi ning suét cia may phu
thudc vao hé so k va thoi gian dao ch1eu tq . Khi ting k thi ning suit cta
may ting, nhung khi k >3 thi ning suit ctia may ting khong dang ké vi luc
d6 thoi gian dao chiéu ty lai ting. Néu chiéu dai ban L > 3m thi tg it anh
huéng dén ning suit ma chu yéu 13 k. Khi Ly, bé, nhat 1a khi toc d6 thuan 16n
v = (75 = 120)m/ph thi ts. anh huéng nhiéu dén ning suat. Vi vay mot
trong céac diéu kién can cha y khi thiét ké truyén dong chinh ctia may bao
givong 1a phan dau giam thoi gian qua trinh qué do.

Mot trong cac bién phap dé dat muc dich d6 1a xac dinh ty s6 truyén tdi uu
cuia co cau truyen dong tir dong co dén truc 1am viéc, dam bao may khoi
dong voi gia tdc cao nhat.

Xuat phat tir phuong trinh chuyén dong trén tryc lam viéc:

Mi —

(3-5)
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Trong dé
M — momen dong co luc khoi dong Nm;
M.- momen can trén truc lam viéc, Nm;
Jp- momen quén tinh cua dong co, kGm;
Jn- momen quan tinh cia may, kGm,;
- toc do gbc cua tryc lam viéc, rad/s;
i - ti sb truyén ctia bo truyén.

Ta co gia tdc cta truc lam viéc:

do, Mi-M,

= 3-6
dt  Jpyi’+J, (3-6)
Lay dao ham cua gia toc, cho bang khong ta tim dugc ty sd truyén tdi vu:
2
M M
itu = =+ < +£ (3-7)
M M Jp
Vi gia thiét M, M, 1a khong doi. "
t
15

A . s . J
Néucoi M.=0thitacé i, = |-
D

Viéc lya chon ti s6 truyén t6i wu 13
kha quan trong . Thoi gian qué trinh P
qua d¢ phu thu¢c vao momen quan tinh 4
cua may. Momen quén tinh cia may
tang ti 16 voi chiéu dai ban may. ot L~

Voi: P

- Jy:momen quan tinh cua ban

- J.: momen quan tinh cua chi tiét S |
-J;: momen quén tin cua bd truyén luc T //b/
J=1Jp + T ]
. A N R ;o3A —]
Tuy nhién thoi gian qué trinh qua do Jy
khong thé giam nhé qua duge va bi 0
han ché boi: 5 6 7 8 9 10 LM)
- luc dong phat sinh trong hé thong Hinh 3-3. biéu d6 quan hé
- Thoi gian qua trinh qua do phai du gilta momen quan tinh va
16n dé di chuyén dau dao. chiéu dai ciia may

3-2 Phu tdi va phwong phdp xdc dinh céng sudt dong co truyén dong chinh
1. Phu tai cta truyén dong chinh
Phu tai cta truyén dong chinh duoc xac dinh boi luc kéo tong. N6 1a tong
ctia hai thanh phan luc cit va luc ma sat:
Fx =F, +F s (3-10)
Véi Fg - luc cit [N]
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F s~ thanh phﬁn luc ma sat, [N]
a/ O ché dg lam viéc: (hanh trinh thuan) luc ma sat dugc xac dinh :
Funs =p [Fy + g(me + my)] (3-11)
Trong do: p = 0,05 + 0,08 - hé s6 ma sat & go trugt
F,= 0,4F, — thanh phan théng dung cua luc cat, [N]
Mct, m,, - khoi lugng cua chi tlet cua ban [kg]
b/ O ché dg khéng tai: do thanh phan luc cit bang khong nén luc ma sat:
, Fms = “g(mct + mb) (3'12)
Va lyc kéo tong Fy = Fs = pg(me + mp) * Fy (3-13)
Qua trinh bao chi tlet 0 may bao givong dugc
tién hanh v6i cong suit gan nhu khong d01 tuc !
1a luc cat 16n s& twong Gng voi toc do cit nho
va luc cit nho sé& twong Gmg véi toc do cat 16n.
Tuy nhién ¢ nhitng may bao giudong cd ndng thi
do thi phu tai c6 hai vang nhu do thj hinh 3-4, ¢ |

do trong vung 0< v < v, lyc keéo la hang so Vah v
trong vung Veh <V < Vinax, cong suat kéo Px gan Hinh 3-4 D4 thi phu tai cta truyén
nhu khong doi dong chinh may bao giuong

2. Phuong phap chon cong suat dong co truyén dong chinh may bao giuong

Dic diém cta truyén dong chinh may bao giudong 1a dao chiéu véi tan sb
l6n, momen khoi dong, ham 16n. Qua trinh qua do chiém ti 18 dang ké trong
chu ky 1am viéc. Chiéu dai hanh trinh ban cang giam, anh hudng ctua qua
trinh qua do cang tang. Vi vay khi chon coéng suit truyén dong chinh may
bao giwdng can xét ca phu tai tinh 14n phu tai dong. Trinh ty tién hanh:

a/ S6 liéu ban ddu Céc ché d6 ciat got dién hinh trén may: ang voi mdi ché
d6, ¢ cho toc do cit (tbe do thuan) Vi, luc cat F,. Cha y luc cat thuong co
gia tri cyc dai trong pham vi toc do cat Vi, = 6 = 20m/ph. Khi toc do lon hon
20m/ph luc cat giam di1, trong pham vi nay cong suét cat co tri 5O gan khong
d6i (h3-4)

- tbc do hanh trinh nguoc Ve thuong duogc chon V,,, = (1+ 3)Vy, [m/ph]

- trong lugng ban may va chi tiét gia cong Gy + Ge [N]

- ban kinh qui d6i luc cat vé tryuc dong co dién p= v/ [m]

- hiéu suat dinh mirc cua co cu 1

- hé s6 ma sat gita ban va go truot p

- chiéu dai hanh trinh ban L, [m]

- momen quan tinh cta cac bd phan chuyén dong

- hé thong truyén dong dién va phuong phap diéu chinh tbc do
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b/Chon so bo dong co: Ung voi mdi ché do cat got, xac dinh luc kéo téng
trén truc vit ctia bo truyén, cong suat dau truc dong co va cong suat tinh
toan. Lyc kéo tong duge xac dinh theo cong thirc:
Fx=F,+(Gp+ G + Fy).pu (3-14)
Cong suat dau truc dong co khi cat chinh 1 cong suat dong co trong hanh
trinh thuan:
P Fewv,
" 60.1000.7
Néu hé thong truyén dong dién 1a bo bién doi - dong co dién mot chiéu
BBD D v a diéu chinh téc d6 dong co trong ca dai tbc dd bang diéu chinh
dién 4p phan tGng thi dong co phai chon theo cong thirc tinh toan Py:

[kW]

kW] (3-15)

\%
_ ng
Pzz - Pth

Vi

(3-16)

Cé6 nhu vay, dong co méi cod thé dam bao duoc dong dién cuc dai trong hanh
trinh thuan véi dién ap phan tng khong 16n, dong thoi tbe d6 cao trong hanh
trinh nguoc (khi dién ap 16n). Trong trudng hop diéu chinh téc d6 theo hai
vung nhu theo db thi phu tai h.3-4 tirc 13 trong ving vy, < v < Vag gitlr luc
kéo khong d6i bang phuong phap diéu chinh dién ap phan ung, con trong
ving vy < v < vy, gilt cong suat khoéng d6i bang phuong phap thay doi tir
thong dong co, thi dong co chi can chon theo cong suit & hanh trinh thuin
Py, tinh theo (3-15) 1a du vi trong pham vi vy, < v < vy, diéu chinh tir thong
nén Pp = const

Céc s liéu tinh toan duoc ghi vao bang 3-1

Can chon dong co co cong suét dinh muc 16n hon hodc bﬁng cong suét tinh
toan 1on nhat trong bang 3-1 P4m = Py

Bang 3-1 86 liéu ghi dé chon cong sudt dong co may bao giwong

PR Téc do (m/ph) Luc cét Lucdoc | Tr.luong Luc kéo C. suat ,C'Sué:[
Che; do F(N) truc chi tiét Fe(N) dau truc | tinh toan
cat Vin Vi Fy(N) Gu(N) Pu(kW) | Py (kW)
1 Vini Vg1 Fa1 Fyi Geu Fiq P Py
2 Vina Vg2 F. Fy Gep Fio P Py
3 Vin Vg3 Fa3 Fy3 G Fis Pn3 Py

¢/ Xdy dung dé thi phu tdi toan phan va kiém nghiém déng co da chon. D&
kiém nghiém dong co da chon theo diéu kién phat nong ta phai xay dung d6
thi phu tai toan phan 1 = f(t); trong do co xé&t td1 ca ché d6 1am viéc xac lap
va qua trinh qué do.

Phuong phap nhu sau: c¢6 thé chia d6 thi téc do cua dong co trong mot hanh
trinh kép (h.3-5) thanh 14 khoang tir t; + ty4. Trong do:
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t;- ban may tiang tdc toi v, khong cat got kim loai twong ting véi dong co
lam vi¢c khong tai

ty1 - dong co lam viéc voi tdc do 6n dinh, khong tai.

t, - bat dau gia cong chi tiét, dong co lam vige voi téc do 6n dinh, co tai.

t; - dong co tang tbc do6 dén wy, ung voi tdc do Vin cua ban may, co tai.

t, - giai doan cét got, dong co lam viéc voi tdc d6 on dinh o,

ts - dong co giam toc dén o, c6 tai

te1 - dong co lam viée 6n dinh véi tdc dd o, o tai.

ts> - dao ra khéi chi tiét, dong co lam viéc khong tai voi tde d6 ®,.

t;, tg- dong co dao chiéu tr thuan sang nguoc

to- dong co lam viée khong tai véi toc d6 khong tai Ong UNE VO1 Ve cua ban
may.

t1o- dong co giam tdc & chiéu nguoc

t;; - dong co lam viéc 6n dinh véi toc do o,

t;, - déng co dao chiéu tir nguoc sang thuan, ban may bat dau thuc hién
mat hanh trinh kép mai.

Nhu vy trong mot hanh trinh kép c6 cac khoang thoi gian dong co lam
ViéC 61’1 dmh khéng tai la 1, te, to, 11 va co tai to, ta, te1 . Cac khOéIlg thot
gian dong co lam viéc & qua trinh qua do ty, ts, ts, tg, tio, t12. Ta phai xac dinh
dugc dong dién trong dong co trong tit ca cac khoang thoi gian do.

+ Xac dinh dong dién trong ché d6 lam viéc 6n dinh
Pé xac dinh dong dién dong co trong cac khoang thoi gian lam viée 6n dinh,
ta x4ac dinh cong suat trén truc dong co, sau d6 xac dinh momen dién tur cia
dong co trong cac khoang thoi gian d6 theo gian d6 sau: P(t) — M(t) — I(t)
v6i P(t), M(t), I(t) 1a cong suat, momen, dong dién trong cac khoang thoi
gian 1am viéc 6n dinh tht i.

- Cong suat dau truc dong co khi khong tai ¢ hanh trinh thuan:

POth - APOth + AP (3‘17)
vO1 APy, - ton hao khong tai trong hanh trinh thuén;
AP, - t6n hao do ma sat trén go trugt cia ban may.

APOth = a.Pthhi = 096Pth(1'n) (3-1 8)
_ (G, +Gy)v,.u (3-19)
b 60.1000

vt a = 0,6(agm + bam); Pan — cOng suat hiru ich
-  Momen dién tir cua dong co & hanh trinh thuan khi day tai:

3
Mthth:M0+Mth:M0+Ma[N] (3'20)

dm

véi w="1 (3-21)
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1a tbc do dong co & hanh trinh thuan.
M, — momen khong tai ctia dong co
P, .10°

MO = KCD dm 'Idm - [Nm] (3-22)
a)dm
- Dong dién dong co khi day tai
M
I, =—dmn A 3-23
th Kq) Y b [ ] ( )

Trong dé K(;)dm, Pim, lam 12 cac thong sb6 dinh muc cua dong co ‘
- Cong suat dong co trong hanh trinh nguoc khi dung phuong phap diéu
chinh di¢n ap trong ca dai toc do duoc xac dinh:

Vll
PDng = POth v_g [N] (3-24)
th
- Momen dién tir ¢ hanh trinh ngLrOC'
10°
M. =M+ Long 107 [n.m] (3-25)
w

ng

- Dong dién dong co & hanh trinh nguoc

M,
;M A 3-26
ng Kq) i u0.th [ ] ( )

+ Xac dinh dong dién trong cac khoang thoi gian dong co lam viée ¢ qua
trinh qua d¢: Nguyén tac chung 1 viét va giai cic phuong trinh vi phan céc
mach dién cu thé. Ngay nay cong cu may tinh cho phép ta dé dang giai cac
hé phuong trinh phirc tap ndy. Tuy nhién, dé don gian cho viéc phén tich, ta
c6 thé st dung phuong phap gan ding. Phuong phap d6 dua trén cac gia
thiét sau:

- D6 thi téc d6 ban may v(t) hoic cua dong co c6 dang 1y tudng hinh 3-5;

- H¢ théng truyén dong dién co6 ty dong diéu chinh, dam bao c6 han ché
dong va duy tri né & gié tri cuc dai cho phép trong qua trinh qua do. Pbi véi
doéng co mot chiéu L= (2 +2,5)Iim

+ Xac dinh thoi gian cia cac khoang lam viéc:

- Thoi gian cta qua trinh qua do c6 thé xac dinh bang cong thirc gin dung:

J J

Zm(a’z—wl)—(w K, (0, — o)) (3-27)

Trong do:

Mgq, Iqa— Momen, dong dién dong co trong qua trinh qua do;
M., Ic — momen, dong dién phu tai cua dong co;

My, ®; - toc d6 & cudi va dau qua trinh qua do;

Theo (3-27) ta xac dinh duogc ty, t3, ts, t7, tg, tio, t12.
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- Céac khoang thoi gian ty), ty, te, tex Xac dinh theo kinh nghiém van
hanh.
- Thoi gian lam vi¢e on dinh ¢ hanh trinh thuin duoc xac dinh nhu sau:
ts=—, [s] (3-27)
Vin
v6i Ls - chiéu dai ban may di chuyén trong khoang thoi gian ts dugc xac
dinh nhu sau:
Li=L-)L, (3-29)
Trong d6 L- chiéu dai hanh trinh ban may trong hanh trinh thuan.
YL;- tong chiéu dai hanh trinh ban trong cac giai doan qua trinh qua d6 va
cac doan ban may di chuyén véi téc do v
Néu coi rang trong qua trinh qua d6 ban may di chuyén véi tbc do trung
binh khong d6i thi: Li=vi (3-30)
vOl v, t; - tdc do trung binh, doan thoi gian thur i
- Tuong tu ta xac dinh duoc ty;
+ Xay dung db thi phy tai toan phan i=f(t):
Tir cac sb liéu dong dién trong qua trinh qua do va xac 1ap ¢ cac khoang
thoi gian tuong mg, ta v& duoc do thi dong dién bién thién theo thoi gian
nhu hinh 3-5
+ Kiém nghiém dong co theo diéu kién phat nong.
Str dung phuong phap dong dién dang tri dé kiém nghiém. Tir do thi hinh
3-5 ta co:

(3-31)

Trong do: T’y - thot gian cua mot chu ky c6 xet dén hién tuong toa nhiét
do tdc do thdp va qua trinh qua d6 néu dong co tu thong gié. Khi dong co
thong gi6 doc lap thi 1dy T’cx =Tcx

Dong co da duoc chon phai c6 dong dién dinh mure I,> T
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t, ity ty t, ts | Loty t, tg t, L te Lt o

Hinh 3-5 Biéu db téc do va dong dién ciia may bao giuong

3.3 Cdc yéu ciu déi véi hé thong truyén dong dién va trang bi dién ciia
mady bao giwong
1. Truyén dong chinh: Pham vi di€u chinh toc do
v

D= Ymax _ Vngmax. (3-33)

Viin ~ Vinmin

Vg max' tdc do 1on nhét cta ban may ¢ hanh trinh nguoc, thudng vig max= 75
+ 120m/ph

Vivmin: t0c d0 nho nhéat cua ban may trong hanh trinh thuén, thuong vy, min=
4 + 6 m/ph

Nhu vay D = (12,5 = 30)/1

Thong thuong, hé¢ théng truyén dong dién st dung dong co dién mot chiéu,
dugc caAp ngudn tir bo bién d6i. Theo yéu cau ctia do thi phu tai, diéu chinh
téc do dugc thyc hién theo hai ving: Thay doi dién ap phan ing trong pham
vi (5 + 6)/1 v6i momen trén truc dong co 13 hang s6 tng voi tc d6 ban thay
d6i tir Vinin= (4 + 6)m/ph dén vgh = (20 + 25)m/ph, khi d6 luc kéo khong d6i;
giam tu thong dong co trong pham vi (4 + 5)/1 khi thay d6i tc do tir vy, dén
Vmax =(75 = 120)m/ph, khi d6 cong suat kéo gan nhu khéng d01 Nhung st
dung phuong phap diéu chinh tir thong thi lam giam nang suat ctia may, vi
thoi gian qua do tang do hang s6 thoi gian mach kich tir dong co 16n. Vi
vay, thuc t& nguoi ta thuong mo rong pham vi diéu chinh dién ép, giam
pham vi diéu chinh tir thong, hodc diéu chinh tir thong trong ca dai thay do6i
dién ap phan tGng. Trong trudng hop ndy cong suat dong co phai ting
Vmax/ Veh lan.
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O ché do xéc 1ap, d6 6n dinh toc 6 khong 16n hon 5% khi phu tai thay doi
tir thong dén dinh muc.

Qua trinh qua do khoi dong, hdm yéu cau xay ra ém, tranh va dap trong bo
truyén dong voi do tac dong cuc dai.

Dbi voi nhimg may bao givong ¢& nho Ly< 3m, Fx =30 ~ S50kN; D = (3 =
4)/1, hé théng truyén dong chinh thuong 1a dong co khong d6ng bo - khop ly
hop dién tur; dong co khong dong bd roto day quin hodc dong co dién mot
chiéu kich tir doc 1ap va hop tde do. Nhitng may c¢¢ trung binh L,= 3 + 5; Fg
=50 + 70kN; D = (6 = 8)/1, hé théng truyén dong 1a F - D (mdy phat mot
chiéu - dong co dién mot chiéu). DPéi véi may c¢d nang L,>5m, Fx > 70kN;
D> (8 + 25)/1, h¢ truyén dong la hé F - b ¢6 bd khuéch dai trung gian; hé
chinh luu dung Thyristor - dong co mét chiéu.

2. Truyén dong an dao

Truyén dong an dao 1am viéc co tinh chit chu ky, trong mdi hanh trinh kép
lam viéc mot 1an (tir thoi diém dao chiéu tir hanh trinh nguoc sang hanh
trinh thuan va két thic trude khi dao cat vao chi tiét).

Pham vi diéu chinh luong an dao 1a D = (100 + 200)/1. Luong an dao cuc
dai c6 thé dat toi (80 + 100)mm/1 hanh trinh kép.

Co céu an dao yéu cau lam viée voi tan s6 10n, c6 thé dat téi 10001an/ gid.

Hé thong di chuyén dau dao can phai dam bao theo hai chiéu & ca ché do di
chuyen lam viéc va di chuyén nhanh.

Truyén dong in dao thuong duoc thyc hién bang dong co khong dong bo
roto 16ng soc va hop toc do.

Truyén dong an dao co thé thuc hién béng nhiéu hé théng: co khi, dién khi,
thuy lyc, khi nén v.v. Théng thuong sit dung rong rai hé théng dién co:
ddng co dién va hé truyén dong truc vit - écu hodc banh ring - thanh ring.

Luong an dao trong mot hanh trinh kép khi truyén dong bang bang hé truc
vit - écu duoc tinh nhu sau:

) ‘ S=wy.t. T (3-34)
Va doi véi hé truyén dong banh rang - thanh rang
S = Op.z.t.T (3-34)

Trong do:
Ory, Opy - tOC d0 gbc cua tryc vit, banh rang, rad/s
z - 6 rang cla banh ring
t - budc rang cua truc vit hodc thanh rang, mm
T - thot gian 1am viéc cua truc vit hodc thanh rang, s

Ttr biéu thirc trén, ta c6 thé diéu chinh luong dn dao S bang cach thay doi
thoi gian su dung nguyén tac hanh trinh (dung cic cong tac hanh trinh) hodc
nguyén tic thoi gian (dung role thoi gian). Cac nguyén taic nay don gian
nhung ning suat may thuong bi han ché. Ly do 1a luong an dao 16n, thoi
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gian 1am viéc phai dai, nghia 1 thoi gian ddo chiéu tir hanh trinh thuan sang
hanh trinh nguoc phai dai, nhiéu truong hop khong cho phép.

bé thay doi toc do truc 1am viéce, ta co thé dung nguyén tac tdc do, diéu
chinh tbc d6 ban than dong co hodc sir dung hop téc d6 nhiéu cap. Nguyén
tac nay phuc tap hon nguyén tic trén, nhung cé thé giit duoc thoi gian lam
viéc cua truyén dong nhu nhau véi cac luong an dao khac nhau.

Mot hé thong truyén dong an dao duoc st dung trong nhiéu may bao
giuong cd trung binh nhu ¢ hinh (3-6). B6 phén chinh la h¢ thong dia Vol sO
rang trén cac dia khac nhau. SO dia s& 1a s cép an dao ung véi mot toe do
ctia truc 1am viéc. S6 dia co thé 1a 7 hodc 8, khi két hop véi mét hop toc do 3
cap thi sé tao ra luong dn dao 0,5 ~ 50mm (7 dia) va dén 100mm (8 dia) véi
¢ =1,26. S6 rang trén dia s& xac dinh luong an dao. Mdi dia s& Gmg véi mot
luong an dao. Phan tng role R s& di chuyén tua trén cac dia, khi gip ring
trén dia thi role R nha, tac dong dén mach diéu khién va cét dién dong co
truyén dong an dao DD.

7o) md:zfr
2 Mxex? —

U dg0
G trwr | &

———

HTD /[_“_?5“ i
U ‘j)—u%

Hinh 3-6 Hé théng truyén dong an dao may bao gluf(‘mg
3. Truyén dong phu
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‘Truyén dong phu dam bao cac di chuyén nhanh ban dao, xa may, ning
dau dao trong hanh trinh nguoc, dugc thuc hién béi dong co khong dong bo
va nam cham dién.

3.4 Mjt sé so do diéu khién mdy bao giwong dién hinh
1. So d6 diéu khién mdy bao giuong theo hé théng F-B c6 may dién khuéch
dai lam kich tir cho may phat.

Hinh 3-7 1a so d6 nguyén 1y don gian cua hé thong truyén dong chinh may
bao givong cd trung binh va nang
a/ Phén tich nguyén Iy lam viéc ciia hé thong truyén déng dién

Pong co dién D truyén dong cho ban mdy duoc cap dién tir may phat dién
mot chiéu F. Kich tir cia may phat F 13 cuén CKF dugc cap boi may dién
khuéch dai tir truong ngang MPKD. MDKD c6 4 cudn kich tir; 3cudén CK1,
CK2, CK3 ndi nbi tiép nhau ¢6 chirc nang 1a cuon chu dao, phan hoi 4m dién
ap, phan hoi duong dong dién phan Gng va phan hdi mém stc dién dong
may phat

- Pién ap chu dao lay trén bién trd BTT (cho hanh trinh thuan) hoic trén
bién tré BTN (cho hanh trinh ngugc).

Khi R(5-6) = 1, + T(5) = 1, bién tr& BTT duoc cip dién hinh thanh dién ap
U4 tao dong ig chay vao cudn CK1, CK2, CK3 qua di¢n tré R1, cudn CFF ,
CFD va dién tr6 R5 tuong tmg voi chleu quay thuan. Néu R(5- 6) =1,+ N(5)
= 1, bién tr& BTN duoc cap dién tao ra dong ig cling chay qua CKI, CK2,
CK3 qua dién tré R1, cuon CFF, CFD va dién tré RS theo chiéu nguoc lai

lam cho dong co quay ngugc.

- bién 4p phan hoi 4m dién ap dong co: Do bién tré 1R duogc ndi song song
v6i phan tmg dong co D nén khi hé thong F-P 1am viéc, sut ap trén 1R 1a U,
ti 18 voi dién ap trén phan Gmg dong co, tao ra dong chay trong CK1, CK2,
CK3 ti 1& véi dién ap phan ung dong co.

- Pién ap phan hoi dwong dong dién phan ung dong co: Khi hé thong F-P
lam viéc, sut ap trén 2 cuon phu CFF va CFD 1a U; ti I¢ v6i dong dién phﬁn
ung dong co; U; tao ra dong chay qua CK1, CK2, CK3 ti I¢ voi dong dién
phan tng

- Pién 4p phan hdi mém ldy trén ciu cin bang bao gém 2 nira dién tré 2R,
dién trd 4R va cudn CKF. Mot duong chéo cua cau dugc cép boi dién ap cua
may dién khuéch dai MPKD; duong chéo con lai 1a dién tré SR. Ta chinh
dinh trén 2R sao cho khi dong co lam viéc 6 ché d6 tinh thi cu can béng
nghia 1a dién 4p trén SR bang khong. Khi dong co lam viéc & ché do dong
thi cau mat can bang, nghia 13 dién ap trén 5R khac khong va ti 1& v6i dao
ham cua suc dién dong may phat tuc 1a phan dnh sy dao dong suc dién dong
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Hinh 3-7 So d6 hé théng truyén dong may bao giudng hé F-D
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cua may phat. Co thé xac dinh dugc dién ap Uy bang cach viét cdc phuong
trinh can bang di¢n ap cua “cau dong” noi trén:

R
Uy = =2 Legr-p-Ep
2RK, (3-37)

vO1l Rygrs - dién tré cua nira dién tré 2R
Lckr - dién cam caa cudn kich tirmay phat;
Kg -ti s6 strc dién dong dinh muac va dong dién kich tir dinh mure ctuia
may phat . Néu coi mach kich tir may phat 1a khong bao hoa thi:
E
K, = IL

CKFdm

Cudn kich tir CK4 ¢ chtic nang 1a cudn phan hoi am dong co ngit tao cho
dong co dac tinh co dang may xtc, han ché duoc dong dién trong dong co &
qua trinh tinh cling nhu qua trinh qua dg.

Do6i v6i nhitng may thuong xuyén lam viéc qua tai nhu may bao giudng,
may can, may xuc... khi qua tai nguoi ta khong cat dién cho dong co (vi lam
nhu thé ning suit ctia may sé& rat thip) ma tao cho né mét duong dic tinh co
dang may xuc dé khi qua tai thi dong dién trong dong co khong vuot qua gia
tri cho phép.

Trén hinh 3-8 dac tinh co ciia dong coco6 W
hai doan: khi dong dién trong dong co nhd
thua I, d0ng co lam viéc trén déc tinh co
tu nhién (doan cing) va khi dong dién trén
dong co l6n hon gia tri I thi dong co lam
viéc trén doan dac tinh co dang may xuc
(doan ddc)

Nguyén 1y lam viéc ctia khau phan hoi
am dong c6 ngat trong so do dugc giai
thich nhu sau: Khi dong dién trong dong |
co nho thua gia tri ngét thi sut 4p U; roi Hinh 3-8 Pic tinh co - dién ciia dong co
trén cac cudn phu con nho thua gia tri Ug
trén 3R lam cho cac van 1V hoac 2V (tuy cuc tinh) khod, do d6 trén cudn
CK4 khong c6 dong dién, strc tir dong bang khong, dong co 1am viée trén
dudng déc tinh co ty nhién. Khi dong dién trong dong co 16n hon dong dién
Lg, sut 4p U; > Uy lam cho cac van 1V hodc 2V thong nén cuon CK4 co
dong tao ra strc tir dong 16n tac dung nguoc chidu véi sire tir dong do cac
cudon CK1, CK2, CK3 sinh ra lam cho dién 4p may phat gidm nhanh, tde do
dong co giam nhanh khi dong dién phan tng ting, tao ra dic tinh co déc.
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Diéu chinh téc d6 dong co bang cach thay doi dién ap chil dao 1ay trén bién
tr6 BTT hodac BTN
+ Thanh ldp phwong trinh dac tinh co

- khi [,<I,, ta viét duoc phuong trinh mo ta hé théng & ché do xac lap:

Uae = Ueg —aUr +BI, Rys (3-39)
EF = KF-KMDKD-Udk (3-40)
EF = KCD(DD + Iu-Ru?Z (3-41)

Trong d6 KF, KMPKD - 1 hé s6 khuéch dai dién 4p may phat, khuéch dai
may dién. V&1 gia thiét 1a mach tir cua may phat va khuéch dai may dién
khong bao hoa thi ta coé:

K. = E_F . _ E MDKD
F = s> “NMDKD — U
CKF dk

R =Rup + Rur ¥ Rerr + Repp téng dién tré trong, maqh phén ung
Tur cac phuong trinh (3-39), (3-40), (3-41) ta bién doi thanh phuong trinh
dac tinh co - dién cta dong co:

R
1+ KF 'KMDKD|:a(ﬂ + 7) - /3}
_ KoK K Y _ Rux K, .R,.I,(3-42)
I+aK..K, I+aK..K,
Trong d6 Kp =1/K® - hé¢ sb cua dong co;
Ryr - dién tré ban than cua ddy quan phan tmg dong co/

- khi I, > I,,, , ta viét phuong trinh m ta hé thong tuong tu nhu khi I,< I,
Chi luu y 1a trong truong hop nay cudén CK4 co6 dién ap U, 1a hi¢u hai dién
ap: sut ap trén cudn day cuc tir phu AU va dién 4p so sdnh Ug:

Us = AU.Ug = BLRyy - Ugs (3-43)

Pé tién cho viéce viét phuong trinh ta qui doi dién ap trén cudn CK4(U,) vé
cudn day CK1 — CK2 — CK3 bang cong thirc sau:

W, Ry

U= KquUs=—*+-BU 3-44
4 qd4-“4 R4 W13 4 ( )

D

Trong dé qu4=&.& hé sb qui doi dién ap trén cudn day CK4 vé cudn
4 13
CK1-CK2-CK3;
W4, R4 - s6 vong day, dién tr¢ cuon day CK4;
W13, R13 - 50 vong day, dieen tr¢é cac cudn day noi tiep CK1-CK2-CK3;
Khi do ta c6 cac phuong trinh sau:

Uisy = U3 = U4 = U — aUp + BRys Iy - Kgaa. Uy (4-45)
Er  =Kr.Kupkp Uisy (4-46)
EF = KCD(DD + Iu?-Ruz (4_47)

Trong d6 Ujsy - dién ap tong trén cudn day CK1, CK2, CK3
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Két hop cac phuong trinh (3-45), (3-46), (3-47) ta nhan dugc phuong trinh
déc tinh co - dién cua dong co trong vung I, > I,

R
14+ K K ypen| @(B+ =2+ BK s —1) [K R, s 1
KD 'KF 'KMDKD (Ucd + qu4 'Uss ) . " HORD Ru z o ?

W, =
l+aK..K, I+aK, K,

(3-48)

Két hop hai phuong trinh (3-42) va (3-48) ta c6 ho dic tinh co - dién khi
thay d6i dién ap chu dao .
b/Phdn tich nguyén lycia so @6 diéu khién tw dong:

Trong so d6 nay dong co duoc khoi dong cudng birc. Hé s6 cudng birc
dugc duy tri & mac do cho phép trong thoi gian du dai. Sau khi cho 1énh
khéi dong, dién ap chu dao dugc dua vao mach kich thich cia MDBKD (cudn
CK1, CK2, CK3), con suc dién dong cua dong co Ep=0, nén di¢n ap dat 1én
cac cudn CK,3 c6 gia tri cuc dai va dong co dugc khoi dong cudng bic o
giéi han cho phép nhd khau phan mach. Khau phan mach gém hai bong dén
c6 dién tro phi tuyén BD; 4V-3R-2V hodc 3V-3R-1V. Khi dién ap dat 1én
cac cudn CKp; 16n hon dién ap Ug dat 1én 3R thi dién trd cac bong den BD
tang 1én lam cho dong g chay trong cac cudn nay khong ting dong thoi cac
cap van 1V-3V thong hodc 2V -4V thong tao duong cho dong phan mach
chay khong qua cac cudn CK ;. Dong di¢n phan mach cang 16n khi dién ap
dat 1én cac cudon CKp; cang 1omn va dong dién Iy duoc duy tri & muc d cho
phép hau nhu khong d6i trong qué trinh khéi dong. Trong thoi gian khoi
dong, khau phan hoi 4m dong dién c6 ngit cling co tac dung han ché dong
dién nho hon tri s6 dong dién cho phép.

So d6 c6 kha niang lam viéc & ché do tu dong va thar may. Khi ban ¢ dau
hanh trinh thuan, ban 4n vao cong tic hanh trinh 2KC; & cudi hanh trinh
thuan (dau hanh trinh nguoc) ban 4n vao 1KC. Khi ban di chuyén ngoai
pham vi cho phép thi tiép diém KC(6) = 0.

Gia sir ban ¢ dau hanh trinh thuan; du ap lyc trong hé théng boi tron dé
tiép diém RAL(6) = 1, cong tac hanh trinh 2KC bi 4n — 2KC1(10) = 0,
2KC2(13) = 1. An nit — MT(7) — cudn day KL(6) = 1, — tiép diém
KL(6) = 1, @ duy tri, + KL(9) = 1, + KL(10) = 1, + KL(13) = 1, + KL(2-3)
=0. Do KL(9) =1,->TO)=1,-T1-2)=0,+TS)=1,+ T(12) =1, -
R(12)=1; Do KL(13)=1, —» RC(13) = 1.

Két qua khi an MT ta c¢6 dugc: KL, T, R, RC c¢6 dién. Bién trd BTT(3)
duoc cép dién do R(5-6) =1, va T(5) = 1, — tao ra dién ap U, dat 1én BTT
sinh ra dong trong cac cuon CK1, CK2, CK3 lam cho dong co khdi dong
dua ban chay theo hanh trinh thuan. Do RC(2-3) ndi tat mot phan bién tro



62

BTT nén di¢n ap U4 gidm nho 1am cho tbc do dong co chi tang dén toc d6
V, dé dao di vao chi tiét. Pén cubi t3, ban théi 4n vao 2KC — 2KC1(10) =
1, nhung do T(10) = 0, nén T(10) = 0; 2KC2(13) = 0, — RC(13) = 0, —
RC(2-3) = 0, — dién 4p U trén BTT ting 1én — dong co ting tdc 1én tbc
do Vi thuc hién ché do cat got kim loai. Pén cudi t5, dao chuén bi ra khoi
chi tiét, chdi tiép xtc cua tiép diém hanh trinh 1KH duoc day Ve phia trai,
ngan mach mot phan bién tré BTT lam cho dién ap Uy giam xudng, toc do
dong co giam xubng V, dé dao ra khoi chi tiét. Dén cudi t8 luc nay dao da ra
kkhoi chi tiét, ban 4n vao cong tic hanh trinh 1KC(9) — T(9) = 0, — T(10)
=1,N(10)=1, - T(1-2) = 1, + T(5) = 0, +T(12) = 0, +N(1-2) = 0, + N(5) =
1,N(9) =0, + N(11) = 1. Két qua dién ap U chuyen tor BTT sang BTN lam
cho dong dién trong cac cudn CK, 3 dao chiéu, dong co thyc hién hdm dé
giam tdc vé khong sau d6 khai dong ngugce dua ban tré vé vi tri ban dau voi
toc do 1a Vi Khi ban may chay ngugc, cong tac hanh trinh 1KC va sau do
1a choi tiép xac 1KH dugce tra vé vi tri ban dau dé chuan bi cho chu ky lam
viée ké tiép. Gan cubi hanh trinh nguoc (cubi tl 1), ban lai a an vao ch01 tiép
xuc 2KH(4) ngan mach mot phan bién trd BTN dé cho tdc do giam vé V.
Pén cubi t13, ban 4n vao coéng tic hanh trinh 2KC — 2KC1(10) = 0, —
N(10) =0, > N©9) =1, = T(9) = I, = N(1-2) = 1, N(5) = 0, N(11) =
T(12) = 1, T(10) = 0, T(S) =1, T(1 2) = 0. Két qua dlen ap Uc chuyén tu:
BTN sang bién tro BTT, dong co thuc hién viéc giam téc vé khong sau dé
khéi dong lai cho mot chu ky mai.

Ham may khi an nat dimg D(6). Cac cong tac to KL, T hodc N va role R
mét dién. Pién ap chu dao trén bién trod BTT hodc BTN mat tac dung, cac
cudn diy CK1, CK2, CK3 dugc ndi vao dién ap may phat (o Ur) c6 dau
nguoc voi Uy trude khi ham, dong dién trong cac cudén CK1, CK2, CK3 dao
chiéu, dong co dugc ham tai sinh. Dé tranh su dot bién vé chiéu va tri sb
trong cac cudn nay, nguoi ta duy tri mot luong dién ap nho trén dién tro
8R(3) duoc duy tri boi tlep diém mo cham R(5-6). Sau thoi gian duy tri cua
R, dién 4p trén 8R(3) mat dong thoi mot phan bién tré 1R bi ngan mach,
dién 4p phan hoi giam di, qua trinh him tai sinh chuyén sang giai doan thu
hai cho dén ltc dimg.

Hé thong nay dam bao pham vi diéu chinh téc do D = 15/1 voi d6 sut tdc
khong qua 6%. Nhuoc diém cia hé théng nay 1a c6 su lién quan gitta mach
dong luc va mach diéu khién. Diéu do gay kho khan cho van hanh va sua
chitra, hi€u chinh hé théng.
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2. So do diéu khién may bao giwong hé T-b

a/ Mach dong luc: Bong co truyen dong chinh P 1a dong co mét chiéu

cong suat 42kW, dién ap 440V, toc do dinh mirc 1a 157rad/s. Pong co duoc
cap dién tir bo bién d6i BBP. Dé thuc hién viéc dao chiéu quay cho dong co,
BBD gdém so d6 chinh luu 3 pha hinh cau khong co may bién ap ndi theo
kiéu song song nguoc va hai hé thong phat xung cép cho hai nhom chinh luu
(phia trén va phia duéi) diéu khién theo kiéu phdi hop tuyén tinh a; + o, =
180°. Hai hé thong phat xung duoc diéu khién boi mot bién tré R1(1) duoc
cap tir dién ap Ugq lay trén cac dién tré RS, Ro, R9, R10(9+ 15) va dién ap
phan hoi 4m toc d6 Upr. Gid tri dién 4p diéu khién Uy, dit 1én R1:

. U = Ucq - Upr ) .

Khi thay doi gia tri Uy thi gobc mé o cia hai hé thong phat xung thay doi
lam thay d6i tbc do dong co.

Khi dao cyc tinh dién ap U nho cau tiép diém RT, RN (8 va 14) nghia 1a
thay ddi cuc tinh cua Uy s& lam thay doi gia tri a (> 90° hodc < 900) lam
thay ddi vai tro cua hai nhom chinh luu tir ché do lam viéc chinh luu sang
ché do doi nghich luu nghia 1a dao chiéu quay dong co.

Khi RT(8) =1, + RT(14) = 1, — dién 4p duong cia bd chinh luu CL3 dit
cuc tinh (+) 1én phia trén cia Re — Uy twong Gng v6i chan I cua bién tro
Ro — tao toc dd Vi, cta ban. Khi d6 néu RG(10) = 0, — R8 dugc ndi tiép
voi bién tré Re 1am giam U4 tao ra tbc d6 V, dé dao di vao chi tiét. Néu
RG(10)=1, +RD(12) = 1, — U chinh 1a syt &p trén dién tré R10.

Khi RN(8) =1, + RN(14) = 1, — dién ap duong cta bd chinh luu CL3 dat
cuc tinh (+) Ién phla dudi cua RIO — Ugq twong Gmg voi chan II cua bién tré
Ro — tao toc do Ve cua ban. Khi d6 néu RD(12) = 1, Uy chinh 1a sut ap
trén dién tro RO.

B chinh luu khong diéu khién CL2 cip dién cho cudn kich tir CKD(8) ctia
dong co B. Khi K2(dl) = 1, CL1 va CL2 ¢6 dién — cudn CKD c6 dién. Khi
lam viéc & ché d6 thuan thi dong kich tir trong dong co béng dinh muc; khi
lam viée & ché do nguoc, dong kich tr dugc gidm 20% nho dua dién trd
R7(8) nbi tiép v6i cudn CKD. Viéc dong mé R7 duge thuc hién boi role
RH(2). Khi dong co lam viéc & ché @6 thuan, diot b1(1) khoa — role RH(2)
khong tac dong — RH(7) = 1, R7(8) bi nbi tit — Iexp= dm. Khi dong co
lam viéc & che do nguoc, dlot b(1) thong — RH(2) = 1, — RH(7) = 0,
R7(8) duogc ndi tiép v6i cudon CKP — Iexp giam xudng dé ting tde trén tbe
do co ban.

Tiép diém K3(3-4), R6 va 4 diot B2 + D5 tao ra mach ham dong nang tu
kich tir. Khi 1am viéc thi K3(3-4) md ra dé giai phong mach ham dong ning.
Khi ham K2(dl) = 0, K3(3-4) = 1, CL2 mat dién. Néu dong co trudc d6 quay
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thuan thi B2 va b5 thong ; néu trude d6 quay nguogc thi B3 va P4 thong. Ca
hai truong hop déu 1am cho dong trén cuén CKD c6 chiéu tir tréi sang phai
cap dién cho cudn kich tir trong thoi gian him dong ning.

b/ Mach khong ché tir dong

Pong tat ca cac attomat. An M1(2) — K3(2) = 1, dong thoi RTh(®)=1, —
RTh(6) =1, — K1(4) = 1, + RTh(8) = 1, — K2(7) = 1. Két qua khi 4n M1 ta
co K1, K2, K3 co dién.

Trén mach dong luc, K1 cép dién cho bo bién déi BBD; K3(2-3) = 1,
K3(3-4) = 0, giai phong mach hdm dong nang; K2(dl) =1, — CL1c6 dlen
dé cap Ién cau tiép diém RT/RN khi RTr1(5-7) = 1, hoic RTr(S 7 =1; CLZ
c6 dién cap dién cho cuén CKP. Khi du dong RTT(8) =1, — RTT(9) =
RTh(8) = 0, RTh(6) m¢& chdm c6 nguy co lam K1(4) mat dlen — K2(7) cung
mat dién theo néu trong thoi gian md cham cua RTh ta khong kip cho
RTr1(4)= 1, hodc RTr2(5) = I, thay thé cho RTh(6) cap cho K1(4); ma
RTrl hoac RTr2 la do ta 4n 1 trong 4 nat an MT(10) hoic MN(11), hoic
TT(13) hoic TN(14). Piéu nay duoc giai thich nhu sau:

Khi an M1, K1, K2, K3 ¢o dién, dong dién cho mach dong luc san sang
lam viéc. Trong thorl gian dinh san (do RTh quyet dinh), néu ta khong ra
Iénh cho ban lam viéc thi mach chuan bi s& bi mét dién; mudn 1am viéc lai ta
phai an lai tir M1.

Ra 1énh cho ban lam viéc bang cach 4n vao MT(10) hoic MN(11) —
RTr(10) = 1 (c6 duy tri) . An TT(13) hoic TN(14) — RTr2(14) = 1. Ngoai
viéc thay thé cho RTh(6) thi RTr1(5-7) hodc RTr2(5-7) dong cap dién CL1
1én cau tlep diém RT/RN dé cho mach chuén bj lam viéc
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Hinh 3-11. So d6 diéu khién may bao givong hé T-b
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¢/ Xenxin lam viéc & ché do bién ap

Xenxin mot pha la may dién cam tmg nho, c6 cudn day mot pha kich thich
va cudn day dong b hoa ba pha. Xenxin chia thanh loai tlep xuc va khong
tiép xtc. Xenxin tiép xtic ¢6 cau truc giéng voi may dién dong bo kich thich
dién tu. Loi thép stato va roto ghép tur cac 1a thép ki thuat di¢n. Cudn kich
thich (cudn so céip) mot pha dat trén stato (hodc roto) va cudn déng bd hoa 3
pha (cudn thir cap) dat trén roto (hoic stato)

A A
v

v

v

'
'
'
'
'

A ’
NP
'

'

'

'

'

Hinh 3-10 So d6 no61 xenxin theo ki€u may bién ap va dang séng vao ra

Hai xenxin XX1 va XX2 duoc ndi nhu hinh 3-10 trong d6 XX1 duogc goi 1a
xenxin phat va XX2 dugc goi 1a xenxin thu. Dién ap dat vao cudn kich tu
cua XX1 la: u, = Uysinwt thi trén cudn kich tir cia XX2 ta nhan duoc dién
ap:
u, = kU,sin(0; — 0,)sinwt

trong do 0, va 0, 1a géc léch roto ctia xenxin XX1 va XX2
Nhan xét:

- Dién 4p ra cung tan s voi dién ap vao

- Bién do cua dién ap ra phu thudc vao goc 1éch 0, va 0,

+Néub6,=0, > u=0;ta goi XX1 va XX2 déng bd vé1 nhau

+Néu0,-0,<180° - u, cung pha voiu,

+Néu0,—0,>180° > u, nguoc pha voi u,

Trén hinh 3-10, cic do thi dugc v& véi gia thiét cir 4 chu ky thi 6,-0,>180°.
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d/ Chinh luu nhay pha . ?
Bién dién dp xoay chiéu thanh mdt chiéu c6 cuc tinh thay doéi tuy thudc

pha cua dién &p vao véi dién ap dong bo
Pl

> 2
T2 N
]
RCI1 1 :
T I
U [}
Uv r :
:
[}
T1 RC2 — :
[}
b2 1
\"
H : pAa
Udb
AUdb b4 s

v

AUv

U/ \/

ANANANAN

v

v

So d6 gdom 1 bién ap véi thir cap co 2 cudn day ndi véi 2 transistor T1 va
T2; 2 diot B1 va B2; hai tu loc va 2 dién tro tai Rcl va Re2.
- Xét & 4 chu ky dau: dién ap dau vao cung pha voi dién ap dong bo
+ trong khoang tr 0 = JI — T1 thong — U, ¢06 cuc tinh (+) & dudi
+ trong khoang tir JI + 2JI — T1 va T2 khoa
Céc chu ky sau duogc 1ap lai va nho tu loc san phéng dién ap U,
- Xét & 4 chu ky sau: dién ap dau vao nguoc pha vai dién ap dong bo
+ trong khoang tr 0 + JI — T2 thong — U, c6 cuc tinh (+) & trén
+ trong khoang tur JI = 2JI — T1 va T2 khoa
Céc chu ky sau duogc 1ap lai va nho tu loc san phéng dién ap U,
Ta co duoc dién ap mot chiéu thay doi dwoc cuc tinh khi u, ddo pha.
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e/ So do dat hanh trinh ban tw dong diéu khién tir xa

So dd gdm 3 xenxin XP, XX1 va XX2 lam viéc & ché do bién ap; bo chinh
luu nhay pha NF1, NF2 va cac phan tir role khong tiép diém LG1, LG2; cac
b khuéch dai mét chiéu KP1 + KP4 cép dién cho cac role RT, RN, RG,
RD; céac khau so sanh dung khuéch dai thuét toan SS1va SS2; mach NOR.
Do dai hanh trinh dugc dat boi goc quay tuong ddi cua roto xenxin thu thuan
(XX1) va xenxin thu nguoc (XX2) so voi roto xenxin SP lién hé co khi voi

co cau dich chuyén ban.

Dong co b ngoai viéc
truyen dong cho ban di
chuyén qua lai con nbi
v6i hop giam téc dé
quay roto ctua XD. Piéu
nay cd nghia 1a goc
1éch roto cua XD thay
d6i tir Opin + Omax tUONg
mg v6i viéc di chuyén
cia ban tr dau hanh
trinh thuadn dén cubi
hanh trinh thuan. Khi
ban ¢ dau hanh trinh
thuan, ta chinh dinh dé
cho XD dong bod véi
XX2 va Xb léch voi
XX1 mot goc 16n nhat,
thuong chon 0p = 0, =
0; con Op léch véi 0,
mot goc 16n nhat, dién
ap cua xenxin tuong
ung: Uxx1= max, Uxx2
= 0. Khi ban di chuyén
tr diu hanh trinh thuén
vé cudi hanh trinh
thuan thi 6p = 0;; con
0p léch véi 6, mdt gbéc
16n nhat, tuong Ung:
Uxx1= 0, Uxx2 = max
nhu hinh (3-12)

A Vth
VO VO
t1i t2: t3 t4: t5¢ g \17 t8 19 t10 t11 112
i Vo
}Uxx1 i
i Vng
\\ I
\\ :
\ i
. L
 Uxx2 i
T
| t,

Hinh 3-12. Biéu dd tdc d6 ctia ban may va

dién ap cua cac xenxin XX1 va XX2
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Vi cach chinh dinh nhu da mo ta, viéc dinh do dai hanh trinh ban duogc
dit boi goc quay cua xenxin XX1 khi ban ¢ dau hanh trinh thuin. Chang han
khi ban & dau hanh trinh thuan, quay 6, mot goc 90° didu nay co nghia 1a 0p
s& di chuyén trong khoang tir 0+ 90°. ( ltic nay ta c6 6,=90°; 6, = 0p = 0).
Xét gia tri dién ap clia XX1 va XX2 khi 0p = 45°

uxx; = kU ,sin( 45° — 900)smoat
Uxxo = kUms1n(45 —0) sinmt

Ta thay rang Uyxx] VA Uy ludn luén nguoe pha nhau.

+ Khau dao chiéu

Khi Iénh cho ban lam viéc, RTr1(17) = 1, hodac RTr2(16) = 1, — N0 Uy
VO U, dé cép cho cudn day so cép W1 cua bién ap BA4. Do Uxx1 16m nhét,
con Uyx2 = 0 nén W1 c6 tin hi¢u theo uy;. Qua 2 cudn day thi cap W2 va
W3 cap cho 2 hai b chinh luu nhay pha NF1 va NF2 dé dién ap ra ciia NF1
¢6 cuc tinh (+), con cia NF2 ¢6 cuc tinh (-) [do dién ap dong bo cua NF1 va
NF2 nguoc pha nhau]. Véi dién ap duong cia NF1 lam cho LGl =1, —
Kbl=1,—->RT=1;con LG2=0, - KDP2=0,RT =0.

RT(17-18) = 1, — nbi tit uy, dé cho cudon W1 co tin hiéu theo uy; gan
nhu trong sudt hanh trinh thuan; déng thoi RT(8) = 1, + RT(14) = 1, — dat
dién 4p Uy 1€n bién tré Ro ¢6 cuc tinh (+) phia trén tuong Umg vo1 viée di
chuyén ban theo hanh trinh thuan.

Tai thoi diém 6, gia trj ug =0 — LGl =0, - KP1 =0, > RT =0, —
RT (17-18) = 0, — cudn W1 luc nay co6 tin hi¢u theo uy, . Do uy nguoc
pha vo1 uy nén luc nay NF1 =0, NF2 =1, - LG2=1,Kb2 =1, RN =1,
— RN(17-18) =1, — ndi tit u,; dé cho cudn W1 ¢6 tin hiéu theo uyy, gﬁn
nhu trong sudt hanh trinh nguoc; déng thoi RN(8) = 1, +RN(14) = 1, — dat
dién ap Uy 1én bién tré R c6 cyc tinh (+) phia dudi twong tng véi viée di
chuyén ban theo hanh trinh nguoc.

Tai thoi diém t11, gi tri ug ~0 - LG2=0, - KP2=0, > RN =0, —
RN(17-18) =0, — cudén W1 luc nay co6 tin hi€u theo u,y; . Do u. nguoce pha
V01 Uy nén luc nay NF1 =1, NF2=0, - LGl =1, KDP1 =1, RT = 1.

RT(17-18) = 1, — nbi tit uye dé cho cudén W1 ¢6 tin hiéu theo uy gan nhu
trong sudt hanh trinh thuan; déng thoi RT(8) = 1, + RT(14) = 1, — dit dién
ap Ug lén bién trd Rw ¢ cuc tinh (+) phia trén tuong ng voi viée di
chuyén ban theo hanh trinh thuan cho chu ky ké tiép.

+ Khau tao toc do:

Dién ap trén cuon W4 co giéng nhu dién 4p dit trén cuén W1 nghia la ¢
hanh trinh thuan gibng nhu dién ap cta ug; va ¢ hanh trinh nguoc gibng nhu
di€n ap trén Uy, . Do do bién thién dién 4 ap Ugy nhu hinh (3-13)
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bién ap Uy duge so sanh Vv
voi dign ap bén ngoai A
Ucl ¢ hanh trinh thuin
va U’cl & hanh trinh

Vith

VO VO

nguoc. Hi 1213 4 15 6 \{7 8 19 t10 t11 t12
Khi t< t4 — Ussl =0 i

— Kb =0; khit>t4 —
Ussl=1, - Kb=1, —»
RD =1.

|
i VO
Khi t<t9 — Ussl = 0 i

— Kb =0;khit>t9 — }
Ussl =1, » KD =1, — el
RD =1. N |

RD tac dong s€ tao tbe N RD RD
do V, trong khoang tir t4 4_\ lfs_sjf(_)_#ismﬂﬁﬂ__u_s_sij_ st
—t6 & hanh trinh thuan va
V, trong khoang tir t9 —
t11 & hanh trinh ngugc. | uet N

Vng

1
-

bién 4p Ugs co6 dang
bién thién twong tu nhu
dién ap cua Ug,. Bién ap
nay dugc so sanh vdi —
dién ap bén ngoai U, Us;I;SO Uss2=1

Khi t< t2 — Uss2 =0, RO B A
dong thoi Ussl= 0 — 5
dién ap ra cua khau NOR Uc2 | t

b Ucis i
A

\ fa

55230

=1—->Kb4=1,RG=1,
— tao tbc d6 V, trong i, \
khodng tir t1 —t2 dién dp Uey va Uais

O céc thoi diém khac,
do Uss2 =1 hodc Ussl =1 nén dau ra cia NOR & muc khong, Kb4 =0, role
RG khong tac dong.
f/ Hoat dong cua toan mach

DPong tit ca cac attomat. Phai du dau ap luc dé& RAL(9-10) = 1, va
RAL(15)=1. An M1(2) — K3(2) = 1, déng thoi RTh(8) = 1, — RTh(6) = 1,
— K1(4) =1, + RTh(8) = 1, — K2(7) = 1. Két qua khi 4n M1 ta c¢6 K1, K2,
K3 co dién.

Trén mach dong luc, K1 cdp dién cho bd bién d6i BBD; K3(2-3) = 1,
K3(3-4) = 0, giai phong mach hdm dong nang; K2(dl) =1, — CL1co dlen
dé cap lén cau tiép diém RT/RN khi RTr1(5-7) = 1, hoic RTr(S 7)=1; CL2

Hinh 3-14 Biéu d6 toc d0 ciia ban may va
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c6 dién cap dién cho cuén CKD. Khi du dong RTT(8) = 1, — RTT(9) = 0
RTh(8) = 0, RTh(6) mé cham c6 nguy co lam K1(4) va K2(7) mat dién.

Gia st ban dang & dau hanh thuan, ra 1énh cho ban lam viéc bang cach an
vao MT(10) — RTr(10) =1 (co duy tri) . Ngoai viéc thay thé cho RTh(6) thi
RTr1(5-7) déng cp dién CL1 1én cau tiép diém RT/RN dé cho mach chuan
bi lam viéc.

RTr1(17) =1, ni Uy VO Uyxo: dO Uy = max, uyxo= 0 nén cudén W1 co tin
hiéu theo u,,; — trén cudon W2 va W3 ¢6 cung tin hi¢u dit Ién 2 chinh luu
nhay pha dé NF1(+), NF2(-) - LGl =1, - KP1 =1, RT = 1, — RT(17-
18) — ndi tit uy, dé cho W1 ¢o tin hiéu theo ugy gﬁn nhu trong sudt hanh
trinh thuan, déng thoi RT(8) = 1, + RT(14) = 1, Uy twong tng véi vi tri 1
trén Ro — dong co khdi dong dua ban chay theo hanh trinh thuén.

Lac nay Ussl =0 va Uss2 =0 — Uyor =1 - Kb4=1, - RG =1, —
RG(10) = 0, giam U nén toc do ban chi ting dén gia tri V, dé dao di vao
chi tiét. Tai thoi diém t2, Uss2 = 1 nén Uyor =1 — KP4 =0, > RG =0, —
RG(10) = 1, — dién tré R8 bi nbi tait — U, tang 1én twong Gng véi toc do
Vi, thuc hién hanh trinh cit kim loai.

Tai thoi diém t4, dao chuan bi ra khoi chi tiét, luc nay U= 1, - KD3 =1,
— RD =1, > RD(12) = 1, Uy = Ugryp — dOng co thuc hlf_:n ham tai s1nh
giam tdc Vé V.

Tai thoi diém t6, uyg ~ 0, —» LG1 =0, —» KP1 =0, > RT =0, —» RT(17-
18) =0, — cudn W1 ¢6 tin hi€u theo u,y, do luc nay gia tri uy,, la lon nhat.
Do uyx1 va Uy 1a nguge pha nhau nén luc nay NF1 (-), NF2 (+), - LG2 =1,
—Kb2=1, — RN =1, - RN(17 18)=1, — ndi tat Uxx dé cho W1 ¢6 tin
hiéu theo uye gin nhu trong suét hanh trmh nguoc; dong thoi RN(8) = 1, +
RN(14) =1, — dién ap Uy tuong Gmg voi vi tri II trén Re; — dong co thu’c
hién ham tai sinh giam téc vé khong, sau d6 khoi dong nguoc dua ban tré vé
vi tri ban dau véi toe d6 1a V.

Tai thoi diém t9, ban da chay vé gan vi tri xuat phat, lac nay Uy = 1, —
Kb3=1,RD =1, - RD(12) = 1, — U, = Urg — d0ng co thuc hién viéc
ham téi sinh giam t6c vé Vo,

Tai thoi diém t11, uye ~0 — LG2 =0, —» KP2 =0, — RN =0, — RN(17-
18) =0, - WI 1a1 c6 tin hiéu theo uyy do gia tri ndy 16n nhat — NF1 (),
NF2(-), - LGl =1,Kbl =1, RT =1, —» RT(17-18) = I, — ndi tat Uy dé
cho cugn W1 c6 tin hleu theo U gan nhuf trong sudt hanh trinh thuan, dong
thoi RT(8) = 1, + RT(14) = 1, — cuec tinh (+) dat phia trén Ro® — dong co
thye hién viéc giam toc vé khong va khoi dong lai cho chu ky mai.

Dung dong co bang cach an vao D1, — cac cong tic to K1, K2, K3 déu
mat dién, dong co thuc hién ham dong nang tu kich tu. Khi an m'lt dung D2,
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— RTrl hodc RTr2 mét dién — dién ap chi dao bang khong, dong co ham
tai sinh giam tc vé khong nhd bo bién d6i dao chiéu.

Trong so d0, viéc bao vé ngin mach va qua tai cho dong co nhd attomat
ABI va role nhiét RN1, RN2. Mach dat téc do va kich tir dong co duoc bao
vé bang AB2, AB3. Bao vé mat tir thong nho role kiém tra thiéu tir thong
RTT. Bao vé mat dién 4p nhd ban than cudn day K1, K2. Bio vé mét dau
nho role ap luc dau RAL. Pén PH1 béo hiéu may lam viéc & ché d6 tu
dong. DH2 bao hiéu du dau boi tron.
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Chuong 4

TRANG BI PIEN MAY DOA

4-1 Pic diém 1am viéc, yéu cau vé truyén dong dién va trang bi dién

1. Bic diém cong nghé

May doa dung dé gia cong chi tiét voi cac nguyén cong: khoét 15, khoan 16.
c6 thé dung dé phay. Thyc hién cic nguyén coéng gia céng trén may doa sé
dat dugc do chinh xac va doé bong cao.

Mady doa duogc chia thanh hai loai chinh: méay doa dirng va may doa ngang.
May doa ngang dung dé gia cong cac chi tiét c& trung binh va nang.

mmmmmmmmﬂud \élmmmr

Hinh 4-1 Hinh dang bén ngoai may doa ngang

Trén b¢ may 1 dat try trude 6, trén d6 co6 u truc chinh 5. Tru sau 2 c6 dat
gia 3 dé giir truc dao trong qua trinh gia cong. Ban quay 4 ga chi tiét co thé
dich chuyén ngang hodc doc b¢ may. U truc chinh c6 thé dich chuyén theo
chiéu thang ding cung truc chinh. Ban than truc chinh c6 thé dich chuyén
theo phuong nam ngang.

Chuyén dong chinh 13 chuyén dong quay cta dao doa (truc chinh). Chuyén
dong an dao co thé 1a chuyén dong ngang, doc ctia ban may mang chi tiét
hay di chuyén doc ctia truc chinh mang dau dao. Chuyén dong phu la chuyén
dong thang dung cua u dao v.v.

2. Yéu cau d6i voi truyén dong dién va trang bi dién may doa.

a) Truyén dong chinh: Yéu cau can phai dam bao dao chiéu quay, pham vi
diéu chinh téc do D = 130/1 voi cong suat khong ddi, do tron diéu chinh ¢ =
1,26. Hé thong truyén dong chinh can phai him ding nhanh.
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Hién nay hé truyén dong chinh may doa thuong duoc st dung dong co
khong dfmg b roto 16ng séc va hop toc do (dong co cé mot hay nhidu cép
téc d0 ). O nhimg may doa c¢& ning c6 thé s dung dong co dién mot chiéu,
diéu chinh tron trong pham vi rong. Nho vay co thé don gian két cdu, mat
khac c6 thé han ché duoc moémen & ving toc d6 thap bang phuong phap diéu
chinh toc do hai ving.

b/ T ruyén dong an dao: Pham vi diéu chinh téc dd cua truyén dong an dao
1a D = 1500/1. Luong an dao dugc diéu chinh trong pham vi 2 = 600mm/ph;
khi di chuyén nhanh, c6 thé dat dén 2,5 + 3mm/ph. Luong an dao (mm/ph) &
nhitng may ¢& yéu cau duogc giit khong d6i khi tdc do truc chinh thay doi.

Pic tinh co can c¢6 do cung cao, voi do 6n dinh téc d6 <10%. Hé théng
truyén dong dn dao phai dam bao do tic dong nhanh cao, dirng may chinh
xac, dam bao su lién dong voi truyén dong chinh khi lam viéc tu dong.

O nhitng may doa ¢ trung binh va ning, hé théng truyén dong an dao sir
dung hé théng khuéch dai may dién - dong co dién mdt chiéu hodc hé théng
T-D.

4.2 So do diéu khién mdy doa ngang 2620

1. Thong s6 k§ thuat

May doa 2620 la may c6 kich thudc ¢d trung binh.

- Puong kinh truc chinh : 90mm

- Cong suét dong co truyén dong chinh: 10kW

- Tdc d6 quay truc chinh diéu chinh trong pham vi: (12,5 = 1600)vg/ph

- Cong suat dong co dn dao: 2,1kW.

- Toc d6 ddng co dn dao c6 thé diéu chinh trong pham vi (2,1 + 1500)vg/ph

- Tdc d6 16n nhat: 3000vg/ph

2. So dd truyén dong chinh may doa ngang

So d6 gébm 2 dong co khéng ddng bd: DB 1a dong co bom dau boi tron
dugc dong cat nho cong tac to KB. Dong co truyén dong chinh b 1a dong co
khong dong bo roto 16ng soc hai cap toc do: 1460vg/ph khi ddy quan stato
dau tam giac A va 2890vg/ph khi ddu sao kep (YY).Viéc chuyén d6i toc do
tir thap 1én cao tuong Gmg v6i chuyén do6i téc do tir dau A sang YY va ngugc
lai dugc thuc hién boi tay gat co khi 2KH(5). Néu 2KH(5) = 0, day quan
dong co dugc dau twong tng véi toe do thap. Khi 2KH(5) = 1, day quan
dong co duoc dau YY tuong ung voi tbc do cao. Tiép diém 1KH(4) lién
quan dén thiét bi chuyen ddi toc do truc chinh. N6 & trang thai ho trong thoi
gian chuyén d6i toc do va chi kin khi da chuyén ddi xong. Pong co duoc dao
chiéu nho cac cong tic to 1T, 1IN, 2T, 2N.
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Hinh 4-3 So d6 diéu khién truyén dong chinh may doa 2620

A BI:?j CI:Yj
1cC 1cC 1CC
2N [2T [IN ._lT | 2N | 2T | IT [IN ]LN IT 2N |2T
p gy pEaE WERE b
Rf% Rf % C RN IRN) %Rf kB |KB |KB
[ Ch | Ch LCh
INh— | 11;1111: lNh:2Nh (oRN| 2RD)
N
| ||
D
. /\/\/\_T_/\/\/\ .
1 L IN IT - MT DL
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KB RTh Ch JKH
1 He B s
o ol 3y
INh 2Nh
—
— =
| RKT-1 2RH IRH T RTr |
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RKT-2 1RH 2RH [ ZRHI_ IN
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2 o = s
1T |
2RH — Ch H RTh
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a/ Khéi dong:Gia st 1IKH(4) = 1, 2KH(5) = 1. Mudn khéi dong thuan an
MT() - 1T(1)=1,—> 1T(3)=0,1T®) =1, 1T(1-2)=1, - KB2)=1, —
td KB(2) = 1, nbi voi 1T(1-2) tao mach duy tri. KB(4) = 1, — Ch(4) = 1,
ddng thoi RTh(7) = 1. Sau mot thoi gian chinh dinh, RTh(4) = 0, — Ch(4) =
0; RTh(5) =1, —» INh(5) =1, — INh(6) = 1, — 2Nh(6) = 1.

Két qua khi 4n MT ta duoc: KB, 1T, Ch ¢6 dién; sau d6 KB, 1T, INh, 2Nh
c6 dién. KB(dl) = 1, dong co DB quay bom dau bdi tron. 1T(dl) = 1, va
Ch(dl) =1, — dong co D duogc ndi A khoi dong véi tde do thép; sau mot thoi
gian duy tri, 1T(dl) = 1, INh(dl) = 1, 2Nh(dl) = 1, dong co P duoc ndi YY
chay véi téc d6 cao. Néu 2KH(5) = 0, — chi c¢6 1T(1) va Ch(4) c6 dién —
ddng co chi chay & toc do thap.

Khai dong nguoc an MN.

b/ Ham may

Pé chuin bi mach him va kiém tra toc do dong co, so do su dung role
kiém tra toc do RKT ndi truc voi dong co D (khong thé hién trén so dé).
RKT lam vi¢c theo nguyén tac ly tam: khi téc dd 16n hon gia tri chinh dinh
(thuong khoang 10%) tbe do dinh murc, néu dong co dang quay thun thi
tiép diém RKT-1(8) dong; néu dang quay nguoc thi tiép diém RKT-2(11)
dong.

Gia str dong co dang quay thuan. RKT-1(8) =1, — 1IRH(8) = 1, — 1RH(8-
9)=1,va lRH(13-14)=1.

Neu dang quay cham thi KB, 1T, Ch c6 dién; néu quay nhanh thi KB, IT,
INh, 2Nh, RTh ¢6 dién. — Ch(13) = 0, hoac RTh(13) = 0. Mudn ding, 4n
D(1) — 1T, KB, Ch hoic 1T, KB, INh, 2Nh, RTh mat dién — Ch(13) = 1,
hoac RTh(13) = 1, — 2N(14) = 1. Trén mach dong luc, 1T, KB, Ch, lNh,
2Nh mé ra, 2N doéng lai — dong co B dugc ddo hai trong 3 pha lam cho
dong co ham nguoc — toc d6 giam dén dudi 10% dinh mac thi RKT-1(8)
m¢o — 1RH(8) = 0, — 1RH(13-14) = 0, —» 2N(14) = 0, — dong co b duogc
cit ra khoi luéi , dong co dung tu do.

¢/ Thur may

Mubdn diéu chinh hodc thir may, 4n TT (12) hodc TN(14) — 2T(12) = 1,
hoac 2N(14) = 1, — dong co duoc ndi A véi dién tré phu Rf lam cho dong
co chi chay véi téc do thap.
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3. So db truyén dong an dao may doa ngang 2620

R+

1BO-2 |§ R5 [ §| 1BO-3

R10 §| 2BO-3

Hinh 4.3. So d6 hé thong truyén dong an doa may doa 2620

Hé théng truyén dong an dao thuc hi¢n theo h¢ MPKD co6 bd khuéch dai
dién tur trung gian, thuc hién theo hé kin phan hoi a&m tdc do. Tdc do an dao
dugc diéu chinh trong pham vi (2,2 + 1760)mm/ph. Di chuyén nhanh dau
dao véi toc do 3780mm/ph chi bang phuong phap dién khi. Téc do in dao
duoc thay d6i bang cach chuyén d6i sirc dién dong cua khuéch dai may dién
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khi tir thong dong co 1a dinh murc, con di chuyén nhanh dau dao duoc thuc
hién bang cach giam nho tir théng dong co khi sire dién dong cia MPKD 1a
dinh mirc.

Kich tir cia MPKD 1a hai cuén 1CK va 2CK dugc cung cép tr bo khuéch
dai dién tir hai tang. Tang 1 1a khuéch dai dién ap (dén kép 1DT) va tang hai
1a tang khuéch dai cong suat (dén 2DT va 3DT).

Tin hiéu dat vao tang 1 1a:

U= U —7.0-Up 4-1)
Trong d6: Uy - dién ap chu dao lay trén bién tr¢ 1BT;
y(x) - dién ap phan hoi 4 am tbc do dong co, lay trén FT

Unmp- dién ap phan hdi mém, ty 1& voi gia tbe va dao ham gia téc,
ldy ¢ dau ra cua cudn thir cdp 2BO-2 va 2BO-3 cua bién ap 2BO, cudn so
cép cua 2BO (2BO-1) néi tiép véi mach R, C. Do do, dong dién so cap cia
blen ap vi phan 2B0-1 gdom hai thanh phan ty 1& voi toc do va ty 18 vOi gia
toc ctia dong co. Nhu vay dién ap thir cap bién ap 2BO sé ti 1¢ voi gia toc va
dao ham cua gia téc dong co.

bi¢n ap dat vao tﬁng khuéch dai 2 1a Uy, duoc xac dinh béng biéu thire:

UV2 = Url - Uml (4'2)
Trong d6: U, - dién ap dau ra tﬁng 1, 1a dién ap roi trén dién tro R8, RO.
Unmi- dién ap phan hdi mém ty 1& voi dao ham dong dién mach
ngang, duoc 14y trén hai cudn thi cip 1BO-2 va 1BO-3; cudn so cip 1BO-1
mic ndi tiép trong mach ngang ctia MPKP.

Nguyén 1y lam viéc: khi dién ap chu dao bang khong, do so d6 bd khuéch
dai nbi theo so d6 cin bang nén dong dién andt hai nira dén 1T 14 nhu
nhau (Ip = Lyr), dién ap roi trén R8 va R9 bang nhau, nhu vay dién ap ra tang
1 bang khong.

U, = (IaP - IaT)- Rs=0 .
Va tuong tu dong di€n andt hai dén 2DT va 3DT bang nhau (I,; = I,3), hai
cudn day 1CK va 2CK c6 dién trd va sd vong nhu nhau, strc tir dong cua
chung tac dung ngugc chidu nhau nén sirc tir dong tong cia KDMP bang
khong.

Fy=Fick — Fack = (T2 — 1a3). W=0

Khi RT =1, —» Ugq > 0, do su phan cuc cua dién &p chu dao nén ntra dén
phai thong yéu hon nira dén bén trai cua 1DT, dién 4p trén R8 16n hon dién
ap trén R9, dién ap ra cua tang 1 c6 cuc tinh 1am cho dén 3DT théng manh
hon 2DT tac 1a 1,5 > I, hay Lk > IICK va suc tu dong Fy co dau tuong ung
v6i chiéu quay thuan ctia dong co. Toc d6 dong co 16n hay bé tuy thudc vao
dién ap chu dao.

Khau phan hoi am dong dién co6 ngat: loi dung tinh chat cia MPKD 1a khi
c6 dong dién phan tng, dién 4p ra clia n6 sé giam do tic dung cta phan tng
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phan tng. Mach phan héi 4m dong dién c6 ngat gdm c6 cudn bu, cau chinh
luu 1V va bién trd 2BT. Khi dong dién phan ng con nhé va nho hon dong
dién ngit (Iv< Lng), sut ap trén cudn bu nho hon dién ap trén bién tro
2BT(Uy); cau chinh luu 1V khong thong, va dong dién cudn bu hoan toan
tuong Gmg voi dong dién phan tmg, MPKD dugc bu du. Vi gia thiét I, = I,
thi strc tir dong ctia cudn bu s¢€ la:

Fb = Ib. Wb = Iu. Wb (4-3)
Khi I, > I, thi ta ¢6 U, > Up; cac van 1V thong, xuét hién dong dién phan
mach I,y va dong dién cudn bu s€ giam di mot luong:

Ib = Iu — IlV (4-4)
Murc do bu giam di va két qua dién ap ra cia MPKP giam nhanh khi dong
dién phan tng ting 1am cho dong dién phan tng dugc han ché.

Trong truong hgp nay, stc tr dong cua MPKD la:

Fy=Fp+Fy-Fa=Fp+Iu—Liy). Wy — L. Wy =Fpp—Iiv. W, (4-5)

Trong d6 : Fy, — std ctia hai cuon 1CK va 2CK

F, =I,. W, - stre tir dong cta cudn bu
Fq= L. W, - stic tr dong doc truc dugc bu du khi I, < L.

Tir cong thire (4-5) ta thay: khi I, > I thi strc tir dong cua MPKD bi giam
di mot lwong (I,. Wy). Nhu vay co thé coi stc tir dong tong cia MPKD
dugc sinh ra béi hai cuon 1CK- 2CK 1a Fy, va cugn bu Wy, véi stc tir dong
(Iyy. Wy) nguoc chiéu stre tir dong Fi,

4.3 So dé truyén dong mdy doa toa dp 24450

1/ Thong s6 k¥ thuat

May doa toa d6 2A450 dung dé gia cong nhiéu 16 c6 toa d6 khac nhau trén
1 chi tiét gia cong tién. May doa nay cho phép nhan dugc d6 chinh xac gia
cong cao. Trén mdy c6 thé thuc hién dugc cac phép do kich thudc 1ay dau va
kiém tra kich thudc gitra cac tdm cua 10.

Hinh 4-5 trinh bay nguyén 1y mach luc cia may. Pong co truyén dong
chinh ¢6 Pgym = 8kW; Ugm = 220V; ngm = 1440vg/ph. Pham vi diéu chinh tbc
do D=10:1.

Bién ap dong luc BA dung dé phdi hop dién ap gitra dién ap ludi dién va
dong co D, nham han che toc do ting truong dong dién (di/dt) dé bao vé
Thyristor. Bo chinh luu cau 3 pha dung Thyristor cap dién cho dong co b.
Chinh luu cau 3 pha dung Piét cap dién cho cudn kich tir CKP ciia dong co
va mach diéu khién cong nghé ctia may. So d6 khéi chirc nang nhu hinh 4-4

Dé nang cao chat luong tinh va chit lugng dong ctia hé thong, hé thong
truyén dong chinh 1a h¢ diéu khién kin c6 hai mach vong phan hoi:
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- Phan hoi Am dong dién: tin hiéu ti 1¢ voi dong dién phan tng ctia déng co
lay tir bién dong 1TI + 3TI va cau chinh luu 1CL (U; = K{I,).

- Phan hoi am tdc d6: tin hiéu ty 1& voi tc d6 ctia dong co 1ay tir may phat
téC FT (UFT = k(,).(!)).

- Bo diéu chinh dong dién R; 1a khau ti 1¢ - tich phan

- BO diéu chinh toc d6 Ro 1a khau ty 16
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4-5 So d6 nguyén ly mach lyc may doa toa do 2A450

R12
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(7-10) khz

So d6 diéu khién bo bién d6i Thyristor ¢6 3 kénh cho cac pha A kich mé
Uai-N2

cac Thyristor 1a 1T va 4T; pha B cho 3T va 6T; pha C cho 5T va 2T. Db thi

do tai cac diém cua so do dieu khién mot kénh nhu hinh 4-6
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Hinh 4-6 D6 thi dién ap tai cac diém do
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Nguyén 1y 1am viéc cia so d6 diéu khién céng nghé nhu sau: on M — Dg
= 1, — dong dién cho cic bd bién d6i va ngudn diéu khién. Piéu chinh tbc
d6 dong co dudi toc d6 dudi tée dd co ban bang chiét ap VR3. Téc do dong
co ting dan dén mg,. Khi di¢n ap dat 1én dong co dat tri s6 dinh murc, role
dién ap RDA tac dong — tlep dlem RPA=1,—->KCB=1, — tiép diém
KCB mo ra dé bién tro BT d4u nbi tiép v6i cudn kich tir CKD lam gidm tur
thong, tang toc dén tri s6 cuc dai dén 3000vg/ph.

Dirng may bang cach an nut D, cong tic to Pg co dién, tiép diém thuong
dong ciia nd s& 1am cho cong tic to KH c6 dién, tiép diém ctia né s& ddu Rh
song song voi phan ing cua dong co. Qua trinh ham dong nang bat dau. Khi
tbc do dong co giam dan gan bang khong, diét 6n 4p D14 khong bi danh
thung, role RLD khong tac dong dé tiép diém ctia n6 sé& cat dién cudn day
cong tic to KH.

- Bao vé qua ap cho cac tiristo 1T + 6T bang mach R-C dau song song

vOi céc tiristo.

- Béo vé mét tir thong bang role dong dién RTT.

- Hé thong chi lam viéc khi quat gi6 lam mét cho cac tiristo da lam viéc

(RAL da kin).
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Chuong 5

TRANG BI PIEN MAY MAI

5-1. Diic diém cong nghé

(-
ol

®
=

Hinh 5-1 Hinh dang chung cua may mai

May mai c6 hai loai chinh: May mai tron va may mai phang. Ngoai ra con
¢ cac may khac nhu: may mai vo tim, may mai rdnh, may mai cat, may mai
rang v.v... Thudng trén may mai c6 u chi tiét hodc ban, trén d6 kep chi tiét
va u d4 mai, trén d6 c6 truc chinh véi da mai. Ca hai u déu dit trén bé may.
So dd biéu dién cong nghé mai dugc gidi thiéu ¢ hinh 5-2.

Mady mai tron ¢6 hai loai: may mai tron ngoai (h 5-2a), méy mai tron trong
(h 5-2b). Trén may mai tron chuyen dong chinh la chuyén dong quay cua da
mai; chuyén dong an dao 14 di chuyén tinh tién ciia u da doc tryc (an dao doc
truc) hodc di chuyén tinh tlen theo hudng ngang truc (an dao ngang) hoac
chuyén dong quay cua chi tiét (dn dao vong). Chuyén dong phu 1a di chuyén
nhanh u d4 hodc chi tiét v.v...

M4y mai phang c6 hai loai: mai bang bién da (hinh 5-2¢) va mat dau (h 5-
2d). Chi tiét dugc kep trén ban may tron hodc chit nhat. O may mai bang
bién d4, ¢4 mai quay tron va chuyén dong tinh tién ngang so véi chi tiét, ban
may mang chi tiét chuyén dong tinh tién qua lai. Chuyén dong quay cua da
1a chuyén dong chinh, chuyén dong an dao 1a di chuyén cia da (in dao
ngang) hodc chuyén dong cua chi tiét (an dao doc). O may mai bang mat dau
da, ban c6 thé 1a tron hodc chir nhat, chuyén dong quay cta da la chuyén
dong chinh, chuyén dong in dao 13 di chuyén ngang cta da - an dao ngang
hodc chuyén dong tinh tién qua lai cia ban mang chi tiét - an dao doc.
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Mot tham sb quan trong cua ché do mai 1a tbe d6 cat (m/s):
V=0,5d.04.10”
v6i d - duong kinh da mai, [mm]; wq - tbc dd quay ctia da mai, [rad/s]
Thuong v =30 + 50m/s

Hinh 5.2. So dd gia cong chi tiét trén may mai

a) May mai tron ngoai

b) M4y mai tron trong

¢) May mai mit phang bang bién da

d) May mai mat phang bang mit dau (ban chit nhat)
¢) May mai mit phang bang mat dau (ban tron)

1. Chi tiét gia cong

2. ba mai

3. Chuyén dong chinh

4. Chuyén dong an dao doc

5. Chuyén dong in dao ngang.
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5-2 Cdc dic diém vé truyén dong dién va trang bi dién ciia mdy mai

1. Truyén dong chinh: Thong thuong may khong yéu cau diéu chinh toc
do, nén sir dung dong co khong dong bo roto 10ng soc. O cac may mai co
ning, dé duy tri tbc do cit 1a khong ddi khi mon da hay kich thudc chi tiét
gia cong thay d6i, thuong sir dung truyén dong dong co c6 pham vi diéu
chinh toc d6 1a D = (2 = 4):1 v6i cong suit khong doi.

0 may mai trung binh va nho v = 50 + 80 m/s nén da mai c6 duong kinh
16n thi téc d6 quay da khoang 1000vg/ph. O nhimg may c6 dudong kinh nho,
tbe do da rat cao. Dong co truyén dong la cac dong co dac biét, da mai ge"ln
trén truc dong co, dong co cod tdc do (24000 + 48000) vg/ph, hodc co thé 1én
tdi (150000 + 200000) vg/ph. Ngudn cua dong co 1 cac bo bién tan, co thé
1a cac may phét tan sé cao (BBT quay) hodc 13 cac bd bién tan tinh bang
Thyristor.

M6 men can tinh trén truc dong co thuong 1a 15 + 20% momen dinh murc.
M6 men quéan tinh ctia da va co cau truyén luc lai 16n: 500 +~ 600% momen
quan tinh cua dong co, do d6 can him cudng birc dong co quay da. Khong
yéu cau dao chiéu quay da.

2. Truyén dong an dao
a/ Mdy mai tron : O may ¢ nho, truyen dong quay chi tiét dung dong co
khong dong bd nhiéu cip téc do (diéu chinh sd doi cuc) véi D= (2 + 4):1. O
cac may 16n thi dung hé thdng bién ddi - dong co mot chiéu (BBD-PM), hé
KDT — PM c6 D = 10/1 véi diéu chinh dién 4p phan tng.

Truyén dong an dao doc ctia ban may tron ¢& 16n thuc hién theo hé¢ BBD-
DPM voi D = (20 + 25)/1.

Truyén dong an dao ngang su dung thuy luc.

b/ Mdy mai phang: Truyén dong an dao cua u da thyuc hién lap lai nhiéu chu
ky, st dung thuy luc. Truyén dong dn dao tinh tién qua lai ctia ban dung hé
truyén dong mot chiéu v4i pham vi diéu chinh tbc do D = (8 + 10):1

3. Truyén dong phy trong may mai va truyén dong an di chuyén nhanh dau
mai, bom dau ctia hé théng boi tron, bom nudc lam mét thudng dung hé
truyén dong xoay chiéu voi dong co khong ddng bo roto 10ng soc.

5-3 So dé diéu khién mdy mai 34161

M4y mai tron 3A161 duoc dung dé gia cong mit tru cia cac chi tiét co
chiéu dai duéi 1000mm va dudng kinh dudi 280mm; dudng kinh d4 mai 16n
nhat 1 600mm. So do diéu khién may mai 3A161 (don gian hod) duogc trinh
bay trén hinh 5-3.

bong co DM (7 kW, 930vg/ph) quay da mai.
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Pong co BT (1,7 kW, 930 vg/ph) bom dau cho hé théng thuy luc dé thuc
hién dao an ngang cua u d4, an dao doc cua ban may va di chuyén nhanh u
d4 an vao chi tiét hodc ra khoi chi tiét.

DPong co BC (0,76 kW, 250 + 2500 vg/ph) quay chi tiét mai.

DPong co BB (0,125 kW, 2800 vg/ph) truyén dong bom nudc.

boéng mé van thuy luc nho cac nam cham dién 1NC, 2NC va cac tiép diém
2KT va 3KT.

Pong co quay chi tiét duoc cung cap dién tir khuéch dai tir KPT. KDT ndi
theo so dd ba pha két hop véi cac dibt chinh luu, ¢6 6 cudn lam viéc va 3
cudn diy diéu khién CK1, CK2 va CK3. Cudén CK3 duoc ndi véi dién ap
chinh Iuwu 3CL tao ra stc tir hoa chuyén dich. Cuon CK1 vura l1a cudn chu
dao vira 1a cudn phan hoi am dién ap phan tGng. Pién ap chil dao Uy lay trén
bién trd 1BT, con dién ap phan hoi Uph am ap liy trén phan tng dong co.
bién &p dat vao cuon day CK1 la:

UC‘KI = Ucd - Uph = Ucd - kUu (5'1)

Cudn CK2 la cudn phan hoi duong dong di¢n phan tng dong co. N6 duoc
nbi vao dién ap thu cip cua bién dong BD qua bd chinh luu 2CL. Vi dong
dién so cdp bién dong ti 18 voi dong dién phan tmg dong co (I;= 0,8151,) nén
dong dién trong cudén CK2 ciing ty 1& v6i dong dién phan tmg. Strc tir hoa
phan hdi duge diéu chinh nhd bién tré 2BT.

Téc d6 dong co duoc diéu chinh bang cach thay doi dién ap chi dao U
(nho bién tré 1BT). B¢ 1am ctng dic tinh co & vung toc do thap, khi giam
Uy can phai ting hé s6 phan hoi duong dong dién. Vi vdy, nguoi ta da dat
san khau lién hé co khi gitta con trugt 2BT va 1BT.

Pé thanh 1ap dic tinh tinh ctia dong co ta dya vao cac phuong trinh sau:

bién ap téng trén cudn CK1 1a Uck;y:

Uckiy = Ut — Up + Kga.Uckz = Ueg = Up + Ko KLy (5-2)

Trong do: Ucks = Kqa2. K Iy 1a dién ap trén cuon CK2 qui doi vé CK1.

Strc dién dong cua khuéch dai tur (voi gia thiét diém lam viéc ctia n6 nam &
doan tuyén tinh)

Expr = KKDI-UCKI,Z (5‘3)

Trong d6: Kgpr - hé s6 khuéch dai dién ap cia KPT

Phuong trinh cin bang dién ap trong mach phan tng 1a:

EKDT =K.®.0 + Iu‘-RU:E (5-4)

Tir cac phuong trinh (5-2), (5-3), (5-4) va mdt s6 bién d6i ta nhan duoc
phuong trinh dac tinh tinh cua hé nhu sau:

Ky Ky Uy R,s +Kipr + (R + K, K )| K,

T 0 K ) (4K gpr) (5-5)

bac tinh tinh cta hé théng duoc ve trén hinh 5.4
So do6 cau tric cua hé thong dugc trinh bay trén hinh 5.5
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H. 5-5 So' d6 cAu trac hé théng diéu khién may mai 3A161 H.5-4 Dac tinh tinh cda déng co

Nguyén 1y 1am viéc ctia so d6 diéu khién ty dong nhu sau:

So dd cho phép diéu khién may o ché do thar may va ché d6 lam viéc tu
dong. O ché do thir may cac cong tic 1CT, 2CT, 3CT duoc dong sang vi tri
1. M6 may dong co DT nho an nat MT, sau do co thé khoi dong dong thot
PM va DB bang nat an MN. Pong co PC duoc khai dong bang nit 4n MC.

O ché do tu dong, qué trinh hoat dong cia may gém 3 giai doan theo thu tu
sau:

1) Pua nhanh y da vao chi tiét gia cong nho truyén dong thuy luc, déng
cac dong co BC va bB.

2) Mai thd, roi ty dong chuyén sang mai tinh nho tic dong ciia cong tic to.

3) Ty dong dua nhanh u da ra khoi chi tiét va cat dién cac dong co PC, PB

Trudc hét dong cac cong tic to ICT, 2CT, 3CT sang vi tri 2. Keo tay gat
diéu khién (dugc b tri trén may) vé vi tri di chuyen nhanh y da vao chi tiét
(nhd hé théng thuy luc). Khi u da di dén vi tri can thiét, cong tic hanh trinh
IKT tac dong, dong mach cho céc cudon day cong tac to KC va KB, céc dong
co DC va BB dugc khoi dong. Dong thoi truyén dong thuy luc cta cac may
dugc khoi dong. Qua trinh gia cong bat dau. Khi két thic giai doan mai thé,
cong tic hanh trinh 2KT tic dong, dong mach cudn day role 1RTr. Tiép
diém ctia nd déng dién cho cudn day nam chdm INC, dé chuyén d6i van
thuy luc, [am giam tbc d6 an dao cua u da. Nhu vay giai doan mai tinh bat
dau. Khi kich thudc chi tiét da dat yéu cau, cong tac hanh trinh 3KT tac
dong, dong mach cudn day role 2RTr. Tiép diém role nay dong dién cho
cudn ddy nam cham 2NC dé chuyén doi van thuy luc, dwa nhanh y da vé vi
tri ban dau. Sau do, cong tac 1KT phuc hoi cat dién cong tac to KC va KB;
dong co BC dugc cat dién va duoc him dong nidng nho cong tac to H. Khi
tde do dong co du nhd, tiép diém role téc dd RKT mé ra, cit dién cudn day
cong tac to H. Tiép diém ctia H cat dién tro ham ra khoi phan tmg dong co.
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Chuong 6 ) ) )
TRANG BI DIEN MAY CAN THEP

6-1 Khdi niém chung vé cong nghé cdn thép

1. Bién dang cua kim loai

Kim loai dugc gia cong
bang ap luc rat phd bién.
Phuong phap gia cong bang
ap luc bao gdm nhiéu dang:
can, ¢ép, dap, dot, cat, kéo,
chubt v.v... Duéi tic dung
cua ap luc ngoai (ngoai luc),
kim loai s& bi bién dang a) b)
hodc bi dut gay.

Lam bién dang kim loai dé
nhan duoc cac san phém
theo yéu cau nao do6 khi gia
cong bang ap lyc la n6i dung cua ly thuyet bién dang déo, ly thuyét gia cong
kim loai bang ap luc. Ta chi xét nhitng vin dé chung dé hiéu nhimg yéu cau
cong nghé doi hoi sy dap Gng cla trang bi dién cho cac may gia cong bang
ap luc.

Dung kinh hién vi dé quan sat mot mat kim loai dd mai nhan dé thay cau
tric ctia nd nhu hinh 6-1. Qua hinh v& nay ta thay cac hat tinh thé kim loai
tiép xtc voi nhau theo duong thang gy khuc trén mat mai.

Béng nhiéu thuc nghiém nguoi ta da nhan biét duge: Kim loai bi pha huy
khong phai theo 16p phan cach gitta cac hat ma sy phé huy lai chinh & céac
hat (theo mit truot tinh thé).

Sy thay ddi kich thudc va hinh dang ban dau cua vat thé kim loai khi bi
ngoai lyc tdc dung goi la bién dang kim loai. Bién dang cua kim loai dugc
chia thanh hai loai 13: bién dang dan hoi va bién oy 4

- Bién dang dan hoi 1a bién dang cua vat thé ma X /" _7|C
sau khi ngoai luc thoi tac dung vao vat thi vat s€ A
tré lai hinh dang va kich thudc ban dau, nghia 13
vat chi bién dang khi n6 dang chui tac dung cua
ngoai luc.

- Bién dang déo 1a bién dang ctia vat ma sau khi 0 %
b6 ngoai luc tdc dung vao nd, né c6 hinh dang va PRSI DR SN
kich thudc mai so v6i hinh dang va kich thude ban  H 6.2 Quan hé gitra lc kéo va
déu. bién dang dai ciia mau thép

H.6-1 Cau triic mit cat kim loai ¢3 mai nhin
a) So do cac hat tinh thé kim loai
b) Ranh gidi gitra cac hat nhin qua kinh hién vi
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Truc tung biéu thi luc kéo hay tmg suat kéo. Truc hoanh biéu thi chiéu dai
thanh thép mau hay do dan tuong d6i. Pau tién, do dai miu thép ting ty 1¢
thuan vaéi luc kéo (doan OA). O doan nay, néu thoi tac dung lyc, mau s& léy
lai hinh dang va kich thudc cii, d6 1a giai doan bién dang dan hoi.

Trong mang tinh thé, cac nguyén tir kim loai chiém vi tri twong tmg véi thé
nang cuc tiéu. Khi bién dang dan hoi, cac nguyén tir xé dich khoi vi tri can
bang 6n dinh. Su xé dich nay rat nho, khong qua khoang cach giira cac
nguyén ttr (c& vai A, 1 °A = 1.10'mm). Do su ting khoang cach giira cac
nguyén tir ma thé tich kim loai tang 1&én, mat d kim loai giam di.

Néu tiép tuc tang luc kéo qua giéi han dan hoi (twong ung diém A), do
ting bién dang dai sé khong ty 1¢ voi lyc keo, ma no s€ tang nhanh hon
(doan cong AC). Néu ctr tlep tuc tang luc kéo nita, s& din dén mau bi pha
huy (dut, twong tng v4i diém B). Khi luc kéo ting chua dén mirc pha huy
mau (diém C), ma luc kéo bit dau giam thi miu khong lay lai dugc hinh
dang va kich thudc cli, ma n6 con gitr lai mot d§ dan nao do (doan &), nguoi
ta goi do6 1a do bién dang déo cua vat.

Nhu thé, bién dang dan hoi ludn xay ra trude moi bién dang déo. Bién
dang déo cua kim loai phu thudc vao thanh phén cAu tao kim loai, nhiét do
va phuong phép gia cong bang ap lye.

Cac phuong phap gia cong bang ap luc nhu can, kéo, ¢ép, dap, rén ...dua
vao bién dang déo cua kim loai dé thay d6i hinh dang, kich thuéc cua kim
loai.

Ngoai luc tic dung vao kim loai phai vuot qua gidi han bat dau gay bién
dang (theo hudng luc can nho nhat), nhung khéng giy ra pha huy kim loai,
tic 12 pha v& mbi lién két gitra cac hat; tir d6 ciing 1am thay d6i tinh chat co
1y cua kim loai.

Thuyc nghiém kéo mau ching to rang bién dang cua kim loai xay ra 1a do
kim loai trugt theo cdc mat phang xac dinh goi 1a mat phang truot. Khi cac
mat phang nay trugt, bé mat mau sé cé cac vét goi 1a cac duong trugt. Mat
phang trugt thuong tring véi miat phang tac dung cua ngoai luc mot goc
khoang 45°. Bién dang déo chi co thé bt dau khi tao ra trong kim loai mat
trang thai ing suat xac dinh. Khi d6 ung suit truot (tiép tuyén) tac dung theo
mat phﬁng truot dat do 16n xac dinh tuy thudc tinh chat cua kim loai va
thang duoc ndi trd trén mat phang truot hay theo duong phan cach gitra cac
hat trong kim loai.

Khi gia cong bang ap luc, co thé coi ngoai lyc 14 to hop cac luc kéo va nén.
Pé khao sat mot s6 dang bién dang chinh, ta quy udc tng suat nén 13 duong,
mg suit kéo 1a am.
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2. Khai niém chung vé céng nghé can thép

Can la mot phuong phap gia cong bang ap luc dé lam thay doi hinh dang
va kich thudce cua vat thé kim loai dya vao tinh chat b1en dang déo cua no.

Yéu cau quan trong trong qua trinh can 1a ing suat ndi cua bién dang déo
khong dugc qua 16n, ddm bao kim loai van giit duoc do bén cao. Do ung
suét ndi bién dang déo giam khi nhi¢t do kim loai tdng, cho nén trén thuc té
phuong phap can nong thudng dugc sir dung nhiéu nhat dé giam lyc can va
nang lugng ti€u hao trong qua trinh can.

Trong mdt sb truong hop do yéu cau cong nghé phai dung phuong phap
can ngudi, vi du nhu can theép tAm mong cd bé day tAm can nhé hon 1mm.
Vi néu can thép tAm mong ma dung phuong phap can nong s€ sinh ra 16p
vay thép kha day so véi thanh pham nén bé day mit tim thép can s& khong
dong déu vé chiéu day. Can clr vao nhiét do cta phdi trong qué trinh can,
nguoi ta chia ra hai phuong phép can:

- Phuong phap can ngudi: khi nhiét do ctia phoi nhd hon 400°C.

- Phuong phap can néng: khi nhiét 6 caa phoi 16n hon 600°

a) C4u tao cia may can

May can thyc hién nguyén cong chinh lam blen dang déo kim loai dé co
hinh dang va kich thudc theo yéu ciu mong mudn. Phéi kim loai duoc nén
ép, kep va kéo qua hai tryc can quay ngugc chiéu nhau.

Mot may can thuong c6 cac bd phan chinh sau (hinh 6-3):

+ Hop can: gém hai truc can 9 (h.6-3a) hoac nhiéu truc can 10, 11...
(h.6-3d), gbi truc dat trén than may 12 (h.6-3a va 6-3d). Truc céan trén
thuong duoc goi la tryc can dong co thé dich chuyén theo phuong thang
dtng va dugc dinh vi bang thiét bi kep truc, con truc can dudi 1a truc cén cd
dinh.

+ Co cau va thiét bi truyén luc: c6 thé khac nhau tuy theo chiic ning va cau
tao cua tung loai may can.

0 nhimg may can cong suat 16n (can tho, can thép tim day) va cac may
can c6 toc do cao, thi hai truc can dugc truyén dong riéng 1€ tur hai dong co
riéng ré 3 (h. 6-3a va 6-3b). O nhiing may can khac, truyén dong quay truc
can do mot dong co 9 dam nhan goi la truyen dong nhom thong qua hop
banh rang co cung duong kinh voi ty s6 truyéni=1.

Giira dong co truyén dong 3 va hop banh ring 4 co dit hop toc do dé phdi
hop tdc do gilta dong co truyén dong va toc do cia truc can phu hop theo
yéu cau cong nghé.

+ Pong co truyén dong: dé truyén dong truc can thudng dung cac loai sau:
- Pong co khong dong b roto 16ng séc cho may can lién tuc cong suit nho.

- Pong co khong dong bo roto diy quan duoc diung cho may can lién tuc
cong suat 16n
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- Bbong co dién mot chiéu duoc dung cho cic may can dao chiéu (may céan
quay thudn nghich)
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b) Phan loai méy can

M4y can rat da dang va nhiéu ching loai. Phan loai may cén c6 thé dua
trén cac dic diém sau day:

+ Theo tén goi ctia san pham sau khi can:
May can tho, c6 duong kinh truc can @ = (800 + 1300)mm.
May can tim c6 dudng kinh truc can @ = (1100 + 1150)mm.
May can thép hinh (duong ray, thép goc thép chir U, thép chir I) co
duong kinh phoi can @ = (750 + 900)mm.
May can day c6 duong kinh truc can @ = (250 + 350)mm.

+ Theo nhiét d0 can co hai loai:

- May can ngudi khi nhiét d6 ctia phéi can c6 t°< 400°C.

- May can nong khi nhiét do cua phéi can co t” > 600°C.

+ Theo cong nghé can c¢o hai loai:

- May can lién tuc khong dao chiéu.

-  May can dao chiéu thuan nghich

6-2 Cdc théng so co bin diic trung cho céng nghé cdn thép

Cong ngh¢ can thép dugc mo ta trén hinh 6-4:
Khi cho phéi kim loai vao
hop can, phoi bi kep va ép
chat gifra hai truc can quay

N 14 \ PR
A A 2 1A €
nguge qchleu fl.hau.,qket qua bé 81 N
day cua phéi giam xudng, St
chiéu dai cua phoi tang 1én va
chiéu rdng tang lén chut it. H1

Néu coi hai truc can cua |} Vingbiéndang |
may giébng hét nhau, quay |
nguoc chiéu nhau ciing téc‘ do
VE:l ph61 can cO co tinh déng H 6-4. Cc“)ng nghé can thép
déu nhau, ki hiéu cac dai
lugng cua phoi la:

H - bé day phoi; B - bé rong ctia phoi;

L - chiéu dai cua phoi; F - tiét dién cta phoi

Véi chi s6 1 cua cac thong sb cua phéi trude khi can va chi sb 2 cua cac
thong sb ctia phoi sau khi can ta c6: L2 > L1; H2 < H1; F2 < F1

1. Cdc théng sé co ban

a) Hé s kéo dai

L2
A=—7>1 6-1
ke (6-1)

Sau n lan can, ta c6 hé so kéo dai la:
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=114 (6-2)
i=1
Néu coi thé tich cta phoi 1a khong doi V, = V, thi:
V2
_L2_F_F (6-3)
L1 V. F,
£

Néu coi d6 né rong khong dang ké B;= B, thi:
_L2_F _H.B _H,
"Ll F, H,B, H,
b) Goc ngoam a (hinh 6-5) twong tng véi cung ngoam AB
2) Piéu kién dé truc can ngoam dwoc phéi
Truc can ngoam dugc phoi va can y
ép duogc 1a nho ma sat tiép xtic xut
hién trén cung ngoam AB khi truc
can quay. Ngoai luc T kéo phoi vao
con ¢6 luc P day ra cta phoi. Néu p* "N
Ic cta phoi ddy ra 16n hon luc kéo [
vao thi truc cdn khong ngoam duogc L
phoi.
Biéu d6 lyc tac dung l1én phdi can
biéu dién trén hinh 6-5.
Phan tich hai luc trén ta thdy ring:
dé truc can ngoam dugc phoi thi:
Ty > P, hay T. cosa > P.sina

(6-4)

who [o

H 6-5. Biéu db Iyc tac dung lén tryuc can

T > P.tga (6-5)
a) DY nén ép tuyét doi

Ah = Hl — H2 (6_6)
Ttr hinh 6-5 ta co:

H,=H, +2BC

Ah=2BC =2(0OB - OC) = 2R(1-cosa)

Ah = D(1-cosa) (6-7)

Trong dé D - duong kinh truc can;

R - ban kinh truc can.
b) Bé né rong theo chiéu ngang

Ab = B2 - B] .
Theo cong thire kinh nghiém, c6 thé tinh theo bicu thic sau:
Ab = a.Ah

voi: hé sd a 6 xét dén anh huong nhiét @6 cua phoi can a = (0,25 + 0,35)
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c) Vung chdm sau va viung vuot truoc

Khi can thép, trong viing bién
dang (phan gach chéo trén hinh
6-4) s€ c6 hai vung:

- vung chdm sau la vung khi
tdc do cua phdi V| nho hon toc
do dai cua truc can V< V.

- vung vuot trudce 1a khi tde do
ra ctia phdi V, 16n hon tdc do
dai ctia pho1 V, > V.

bo wvuot trudec duoc dac
trung boi ty so:

v,V
5% =—2— [%] (6-8)
V
véi V- toe do dai truc can;
V,- tdc dd ra ctuia phdi khoi
truc can

@_
A
o
VNP v
]
V, v V.
=3 H1i 'Hyl H, —$
1
. Ni =
s
Ay
\ 1
=
! 1 (0]
N |
;o vV,
V, e
1 ! 3
| :<_ Vuwot tredc
! | Vot rroc
Chamsau' 1

H 6-6. Hién twvong cham sau va vuot treéde

Trén thyc té, khi can tam day s% = (3 + 5), con khi can tim mong

% = (11 + 15)
Nhu Vﬁy ta co V1< V< Vg.

Trong vung bién dang, toc do ctua phdi s€ tang tir V; dén V; nén s€ c6 mot
tiét dién nao do toc do cua phoi bang toc do dai cua truc can (tiét dién N-N’

trén hinh 6-6). Tiét dién nay duoc

goi 1a tiét dién t6i han (c6 tén goi khéc 1a

tiét dién trung binh). Goc tdm B twong ung véi cung chian NB dugc goi 1a

gbc téi han.

Géc toi han ¢6 thé tinh theo biéu thirc sau:

a

Trong do: o5 1a gbc ma sat.

-
26

(24

5 (6-8)

J<

ms

d) Ap lue dat 1én truc cdn trong qud trinh can thép

Khi can, truc can dit 1én phoi mot luc dé thang ndi trd bién dang cua phoi.
Ngoai ra, phan lyc cua phoi ciling gdy ra mét luc dat 1én truc can.

Néu goi Py, 12 4p suét ép trung binh va F,, 1a dién tich tiép xtc giita truc can

va phoi thi phan luc toan phan dit
P= Ptb'th

1én mot truc can bang:
(6-9)

Trong d6: Py, - 4p sudt ép trung binh, N/mm?;
Fix - dién tich tiép xuc, mm”™
Tri s0 ap suat €p trung binh phu thudc vao nhi€u yéu to sau day:

- Thanh phan hoa hoc ctia phoi



96

- Nhiét do cua phoi. o
- Do day cua phoi (By), dd nén ép (Ah) va mot s6 yéu td phu khac.
F=B,d =221 [mn’]

(6-10)
Trong d6 1 - la day cung AB chén géc ngoam a.
Tinh gan dang:

I=E=Dsin% [mm]

(6-11)
Trong do: sin%— 1-cosar

- 2
Pabiét Ah=(1 - cosa)D; nén

. a Ah
s1n—:1{—
2 2D

(6-12)
T d6 suy ra:

I-D. % _JRAK [mm] (6-13)
Vi R =D/2 : ban kinh truc can.

Thay vao biéu thirc trén ta ¢ ap luc dat 1én mdt truc can khi can béng:
P=P,B,NRAh [N] (6-14)
Tri s6 ap suét ép trung binh dugc tinh theo cong thirc Xélicdp:
P =1,15ke 2124,
Ah(S — 1)
Trong d6: k. - diém gii han néng chay cua phoi;
0 - gbc ma sat truot;
4=t
H~°

A5—1

(6-15)

H, - bé day cta phoi ¢ tiét dién gidi han.
Cac thong s6 k¥ thuat cuia phoi va truc can dugce biéu dién trén hinh 6-7.

H 6-7. Théng sbé cla phdi va truc can
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6-3 Tinh mémen truyén dpng truc cdn

1. Phuong phap Xélicop

Phuong phéap nay duwa theo ap suét ép trung binh dé tinh momen truyén
dong truc can, bao gdm céac thanh phan momen sau:

- My : mOmen hitu ich can thiét ¢ 1am bién dang phoi va khic phuc luc
ma sat giita phoi kim loai va truc can trong ving bién dang tmg véi cung
ngoam

- Momen khong tai M.

- Momen dong Mg, dé khéc phuc luc quén tinh, tao gia tc.

Moémen dong xuat hién khi thuc hién dao chiéu quay va diéu chinh toc do.
Vay mOémen can bang : M =My + My + My + Mg, (6-16)

- Mdémen hiru ich dugc tinh dua vao ap luc trén truc can.

Néu coi bién dang phdi nhu nhau ¢ hai phia cta truc can (o, = a,) nhu hinh
6-8, tir do ta co:

Luc tac dung: P,=P,=P (6-17)
Cénh tay don dat luc: a; = a, = a, lac d6 momen tac dung 1én truc can 1 la:
M= P.a=P¥.1 (6-18)
Trong do:

¥ :% ty s6 canh tay don dat luc trén chiéu dai cia cung ngoam

¥ =0,5 d6i voi phuong phap can nong
~¥=1(0,35+0,45) 461 voi phuong phap can ngudi.
Tt cac biéu thire da dan, ta co:

Ml = Ptb.Btb.\P.R.Ah (6-19)
Momen truyén dong cho ca hai truc can:

Mhi = 2Ptb.Btb.lP.R.Ahq (6-20)
Momen ma sat duoc tinh theo biéu thuc:

M, = Pd” (—— 1y Mo * Pt (6-21)

1

Trong d6: P - ap suit nén dat 1én truc can [N/mm” J;
d - duong kinh cua truc can;
1 -ty so tryen
i - hé sb ma sat lin;
1 - hiéu suét ctia co cdu truyén lyc.
- Momen khong tai:
M, = (3 - 5)%Mdm (6-21)
- Mémen dong:
M, =220 (6-22)
Trong d6: J - mémen quan tinh cta hé truyén dong [kgm?’]
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2. Phwong phdp sudt tiéu hao nang lirong (STHNL)

Phuong phap nay thuc chét 1a
phuong phap tinh mémen truyén
dong truc can theo suét tiéu hao
ning luong trén mot don vi khoi
luong cua san pham.

Phuong phap STHNL duogc tinh v,
dua trén duong cong STHNL
dugc xay dung tir thuc nghiém.

Puong cong nay biéu thi do tiéu
hao nang luong trén mdt don vi
khéi luong san pham sau do kéo
dai phoi (1) hodic theo chiéu day H 6-8. So' dd tinh toan mémen can
(H) cta phdi sau mdi mot 1an céan.

Puong cong STHNL duoc biéu dién trén hinh 6-9.

Duong cong STHNL
biu dién quan hé
W=f(1) sudt tiéu hao  [_.___ |
niang lugng theo do kéo AWI |
dai sau mdi lan can  [TTT[TTTTTD :
dugc st dung dé tinh :
moémen truyén dong E
truc can ddi voi céc :

, , n wt o A A H(mm)
may can quay thuan . .
nghich, con  dudng Hinh 6-9 Buwdng cong STHNL
cong STHNL biéu dién quan hé gitta STHNL theo d6 day cua phoi duoc
mg dung d6i voi cac mdy can ngudi lién tyc.

D9 chinh xac tinh toan moémen truyén dong truc can cia phuong phap nay
cang cao néu cac diéu kién can dugc tinh todn cang sat voi diéu kién xay
dung duong cong STHNL.

Moémen can cho 1an can dang tinh toan s& bang:

Mg= 1,4 AW.F.10" [N.m] (6-23)
Trong d6: F - tiét dién cta phdi & 1an can dang tinh, mm?;
D - duong kinh truc can, mm;
AW - hiéu sb suat tiéu hao niang luong cta lan can dang tinh va
lan can trude do.

W 4 KW h/tAn w4
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6-4 Trang bi dién mdy can nong thudn nghich (CNTN)

1. Bdc diém céng nghé

May cén néng quay thuan nghich (may can néng dao chiéu) thuong ding
dé can tho.

Trong t6 hgp may can néng thuan nghich, ngoai cac hdp can con cé cac
thiét bi phu nhu: bang lan, dao cét, xe ché phoi, may 14t phéi v.v...

Trén hinh 6-10 gidi thiéu bang chuyén may can noéng tho 1150.

FEnEN
HNE

4 5 6 7 > 11 12 13 14 15 16 A7 ©
- |—||—||v||_||]]]]]]]]]]]|—|l_||_|
1 T T ] =T

[[]-

[ N I AN
9

=

19

Hinh 6-10 Day chuyén may can néng thé 1150

Phoi thép tir phan xudng thép dugc van chuyén dén 1a nung 2 bang cau
truc 1, s6 10 nung co thé 18n tGi 20 10 va mdi 1o nung co thé chira duoc 4 ~ 8
thoi thép c6 khdi luong (5 + 25) tAn/thoi. Sau d6 cac thoi thép dugce dua 1én
cac xe chd phéi 3 va chd dén bing lin tiép nhan 4. Ban can 5 dé can khdi
lugng thoi thép. Ban quay 6 dung dé quay thoi thep cho ding huong (trong
truong hop can thiét c6 thé quay 1 goc t61 da 180°). Bang lan 7 va 8 dé dua
thoi thép dén hop can 10. Sau moi lan can, thoi thép duoc van chuyen tro lai
cac bang lan trudc hop can. O day trong trudng hop can thiét, thoi thép co
thé 1at di mot goc 90° nho may 14t 9.

Khi két thuc lan can cubi cung, phoi can thanh pham dugc dua qua bang
lan 11, 12 va dén may danh vay lam sach 13 va sau d6 dua t6i may cat phan
doan 14 theo kich thudc quy dinh. Sau d6 chuyén t6i bang xich 15, bang lin
16 va may day 1én ban xép 17 chit vao kho chira 18.

Pong co 19 dung dé truyén dong hop can 10.

Céac may can néng quay thudn nghich c6 nhiéu kiéu, nhiéu loai, két cau tuy
tung loai cling khac nhau nhung ché do 1am viéc cua hé truyén dong truc can
nhu nhau.

bong co truyén dong truc céan lam vi¢c & ché do rat nang né: dic trung boi
tan s6 dong cat dién 16n (c6 may dat 1500 lan/ gio) va ludn 1am viéc & trang
thai qué tai, luc ngoam phodi, momen cia dong co truyén dong co thé dat toi
(2,5 + 3)Mgp . T nhitng dic diém trén, ta c6 thé dua ra nhitng yéu cau chinh
d6i vai thiét bi truyén dong truc can ctia may can thép nhu sau:

- Pham vi diéu chinh té¢ d yéu cau D = 10:1.
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- Phai lam viéc v6i do tin cdy cao trong diéu kién niang né (tan sé dong

cit 16n, thudng xuyén qua tai)

2. Hé truyén dong hép cdn trong mday CNOQTN

Trong may can nong quay thuan nghich thuong st dung hai phuong phép
truyén dong.

- Truyén dong nhom: 1a diung mot dong co truyén dong quay hai truc can
nhd hop banh riang. Uu diém cua phuong phap nay 1a so d6 diéu khién don
gian, nhung so dd dong hoc phtic tap, kich thudce ctia hai truc can yéu cau
phéi nhu nhau.

- Truyén dong riéng ré: phuong phap ndy cé uu diém la: so d6 dong hoc
don gian, kich thudc cua hai truc can khong yéu cau giéng nhau, nhung so
d6 nguyén 1y dién phirc tap, can dén hai dong co, mdi dong co truyén dong
mot truc riéng biét.

a) Hé thong truyén dong dién (truyén dong nhém) hdp can trong mdy cdn
nong quay thudan nghich (CNQTN)

Dai diéu chinh toc d6 dong co truyén dong yéu cau D = 10:1 va dugc thuc
hién diéu chinh hai ving:

- Vung dudi tbe dd co ban (n < ngy,)

Thuce hién bang cach thay doi dién ap dit vao phan tmg ctia dong co.

- Vuing trén tdc do co ban (n > ngy)

Thue hién bang cach giam tir thong kich tir cua dong co.

Qua trinh diéu chinh tdc d6 ¢ hai vung tién hanh khéng dong thoi va khong
phu thudc 13n nhau. So d6 nguyén 1y dién trén hinh 6-11 va so do diéu khén
trén hinh 5-12.

* Chu triic cta so do:

Pong co truyén dong truc can B(1) dugc cip nguodn tir hai may phat 1F(3)
va 2F(4) ndi song song nhau. Cudn kich tir cua hai may phat KT1F(5) va
KT2F(5) dugc cap ngudn tir may kich tir FKF(6). Cudn kich tur cua may phat
KTFKF(14) dugc cap ngudn tir may dién khuéch dai tir ngang MDKDF(14).

May dién khuéch dai MDKDF c6 cac cudn kich tir sau:

- AKDF(15) cudn dién ap thuc hién chirc ning dao chiéu quay cia dong

co bang hai cong tic to IN(15) va 1T(15).

- CDPKDEF(9) 1a cudn chu dao dong thoi 13 cudn phan hodi am dién ap co

ngat. Nguyén 1y 1am viéc ctia khau nay nhu:

Khi dién 4p may phat 1F va 2Fcon nho hon dién 4p so sanh (Ug ldy trén
bién trd 2R(10), mdt trong hai diét 1CL hoic 2CL khod nén dong trong cudn
CDPKDF bang khong. Khi dién 4p ctia may phat 1F va 2F tiang bang gia tri so
sanh thi 1CL hoac 2CL thong, dong dién trong cuon CDKDF khac khong,
c6 s€ lam dién ap cuia may phat 1F va 2F khong bi tang nhanh mot cach
cuong buc.
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Dién 4p trén bién tro 2R duge cap tir ngudn khuéch dai tir KDT(11).

Khuéch dai tir KPTF ¢6 hai cuén khéng ché:

- AKPTF(12): 1 cudn dién ap (cudn dich chuyén) dé chon diém lam viéc
ban dau ciia KPT.

- CDKDTEF(13): la cuén chu dao dung dé thay d6i thay d6i tri s6 dién 4 ap ra
cua KDTF, chinh Ia thay d6i tri s6 dién ap so sanh lay trén bién tro 2R bang
cac cong tic to gia toc 1Y, 2Y, 3Y.

+ DKPF(16): 1a cudn phan hdi 4m dong c6 ngit, nham han ché dong dién
ciia dong co, bao vé dong co truyén dong trong truong hop bi qua tai.
Nguyén 1y lam viéc ctia khau han ché dong nhu sau:

Khi dong dién phan ung trong dong co truyén dong con nhé hon tri s6
dong ngat I, < Ing [tr1 O Iy = (2,25 + 2,5)l4m] , di€n ap U; < Ug vO1 U; =

I(Zy + Zcp), con Ug = Uy, hodc Uy, lay trén bién tro 4R(17). Khi do6 diot
5D, 6D hoac 7D, 8P khoa, dong trong cuén DKDF bang khong. Nguoc lai,
khi I, > I, Ui > Uy , khi do6 2 trong 4 diot trén s€ thong, dong dién trong
cudn DKDF khac khong, do tinh chat khtr tir cia cuén DKPF, dién 4p phat
ra ciia 1F va 2F giam nhanh vé khong tao ra duong dic tinh co dang may
xac bao vé cho dong co khong bi chdy khi qua tai. Pién ap trén bién tro
4R(17) dugc cap ngudn tir khuéch dai KDTD(19). Khuéch dai tir KDTD ¢6
hai cuon khéng ché:

- Cudon AKDPTD(20) 1a cudn dién ap (cudn chuyén dich) dung dé chon

diém lam viéc cta KDT.

- Cudn DKDTD(26) 1a cudn phan hoi 4m dong dién kich tir ctia dong co

truyén dong

+ MKBDF(27): 14 cudn phan hdi mém dién ap cua may phat kich tur FKF(7).
Nguyén ly lam viéc cua khau phan hdi mém dién ap nhu sau: Cuén MKDF
dugc noi vao duong chéo cta cau vi phan qua dién tr han ché R5. Cau vi
phan dugc cdu thanh tir 4 vai ciu gom cac dién tro R2, R3, R4 va hai cudn
kich tr KT1F va KT2F. Khi di¢n ap phat ra ctia FKF 6 on dinh (Uggr = const),
cau cin béng [R2.R4 = R3.(Zxrir + Zx12r)]. DONg trong cuon MKDF béng
khong, ngugc lai khi dién ap phat ra cua may phat FKF c6 xu thé ting hay
giam, do hai cudn kich tir ¢6 tinh cam, cau mat can bang, dong trong cudn
MKDF khac khong (chiéu cta no s& ngugc hoic cung chiéu voi dong trong
cudon AKDF. Két qua dién 4p phat ra cia FKF sé& 6n dinh.

Strc tir dong tong cia MDKDF bang:

1‘:2 = FAKBF’_ Fepkor - Fokpr i‘ Fykpr .

Nhu vay di€u chinh toc d6 dong co truyén dong truc can b bang céach thay
d6i tri s6 dién ap dit vao phan tmg cia dong co (ving n < ng,) thuc hién
bang cach thay doi dién ap phat ra cia MDKDF thong qua cic cudn kich
thich cta nd.
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Cudn kich tir ciia dong co truyén dong KTD(23) duoc kich ngudn tir may
phat kich tir FKP(23). Cudn kich tir cau may phat kich tr KTFKD(21) dugc
cap tir may dién khuéch dai tir truong ngang MDKPD(21). May dién khuéch
dai c6 cac cudn kich thich sau:

+ AKDD(22) 1a cudn dién ap.

+ CPKPD(25) 1a cudn chu dao dung dé diéu chinh tdc do, dong trong
cuon CDKDD cung chléu v6i dong trong cudén AKPD, nén khi cong tic to
gia toc 4Y va 5Y(28) mat dién, 1am cho dién 4p roi trén R17 (ndi song song
v6i CPKDPD) giam xudng, két qua dién ap ra cia MDKDPD giam xuong,
dong kich tir trong cudén KTP giam va toc 46 dong co ting lén.

+ DKDD(18) 1a cudn phan hoi Am dong co ngat. Khi I; <1, Ui < U, di0t
9P, 12b (hoac 10D,11D) khod, dong trong cuén DKPD khac khong, n6 lam
cho dién 4ap ra cia MPKDBD tang 1én, dong kich tir cia dong co tang 1én, tdc
d6 dong co giam nhanh xubng vé khong bao vé cho dong co khong bi chay
trong truong hop qua tai.

+ MKDD la cudn phan h01 mém dién ap may phat kich tir FKD(27).

Cudn day MKDD dugc nbi vao duong chéo cia cau vi phan ciu thanh tir 4
vai cau gom: R10, R11, R12 va cudn kich tir ciia dong co KTD(23). Khi
dién 4p ra cia may phat FKD 6n dinh ( Upgp = const). Cau can bang (R10.
Zxtp = R11.R12), dong trong cuén MKDD bang khong. Trong truong hop
dién ap phat ra cia FKD c6 xu hudng thay d6i, cau mat can bang (do cudn
KTD co tinh dién cam) dong trong cuon MKDD khac khong, chiéu dong
trong cuén MKPPD sé& cung chiéu hoic ngugc chiéu v6i dong trong cudn
AKDD lam cho dié¢n &p phat ra cia FKD s€ 6n dinh.

Strc tir dong tong cia MPKPP bang:

Fz =Fakpp + Fepkpp + Fokpp + Fykep

Nhu vay, diéu chinh téc do dong co truyén dong & ving 2(n > Ngm) thue
hién bang cach giam tur thong kich tur cia dong co thong qua diéu khién
dong kich tir cia may dién khuéch dai tir truong ngang MDKDD.

* Nguyén ly lam viée cua so d6 khéng ché

Khéng ché dong co truyén dong B duoc thyc hién bang bo khéng ché chi
huy KC. Mach chi hoat dong dugc khi cac tlep diém bao vé da duoc dong
kin. Khi KC & vi tri “0”, cong tic KH(12) = 1 — KH(13) = 1 [duy tri] —
KH(14) = 1 (cAp ngudn cho cac dong 14 = 21).

+ Khai dong dong co tir toe dd bang khong dén tée do dinh muc (ngy).

Quay bo khong ché chi huy lan luot tr “0” dén vi tri “4” sang bén phai
tuong (mg voi chiéu quay thuan, cong tic to 1T(14) = 1 va 2T(15) =1 —
dong trong cudn day AKDF co6 chiéu dé dong co chay theo chiéu thuén. Cac
cong tic to gia toc 1Y(18), 2Y(19), 3Y(21) lan luot co dién, 1am ting dong
trong cuén CDKDTF, din dén ting dién ap ra cia KDTF (ting dién ap so
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sanh Uy trén bién tro 2VR). Két qua dién ap dat 1én phan tmg dong co ting
tir khong 1én dén dinh muc Uy, Trong qua trinh nay, tir thong kich tir caa
dong co gitr khong doi.

+ Tang téc do tr ng, dén tdc do trén co ban. Khi quay bd khong ché chi
huy sang vi tri “5” va vi tri “6”, cac cong tac to 4Y va 5Y lan lugt mat dién,
lam giam dién ap dat Ién cuén day CDKDD, két qua tir thong kich tir ca
dong co giam (P < Dgy,) toc do cua dong co s€ tang lén.

+ Ham dong co tir tdc do ngm vé 0.

Khi quay b khdng ché chi huy tir vi tri “4” Vé vi tri “0”, cac cong téc to
1T(14), 2T(15), 1Y(18), 2Y(19) va 3Y(21) mat dién. Riéng cong tic to
KT(27) chua mat dién (vi role dién ap RA con tac dong). Luc nay cong tic
to IN(16) va 2N(17) ¢6 dién [qua tiép diém KC(15) ], dong trong cudn dién
ap AKDF(15) dao chiéu, dong co thyc hién him ngugc. Khi toc d dong co
giam xuong (ung voi dién ap U= (10 + 15)%Uanm , role dién ap RA thoi tac
dong, cong tic to IN va 2N mat dién, qua trinh ham nguoc két thuc.

+ Ham dong co tir toc do n > ngy, vé “0”

Khi chuyen tay qua bo khdng ché chi huy tir vi tri “0” vé vi tri “0”, 1an lugt
cac cong tac to 4Y va 5Y co dién. Pién ap trén cudn CDKDD tang dan Ién
dan dén khi dong kich tir cua dong co tang dan 1én dén chi so dinh mrc, toc
d6 cua dong co giam xudng dén tri s& ngm, qua trinh giam tdc tir ngp Vé “0”
xdy ra tuong tu nhu da trinh bay.
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Chuong 7

TRANG BI DPIEN CAC MAY NANG - VAN CHUYEN

7.1 Khai niém chung

Sy phat trién kinh té ctia mdi nudc phu thudce rat nhiéu vao murc d co gioi
hoa va ty dong hoa cac qua trinh san xuat. Trong qua trinh san xuét, cac may
nang - van chuyén dong mot vai tro quan trong, dam nhiém van chuyén mot
khéi luwong 16n hang hoa, vat liéu, nguyén li¢u, thanh pham va ban thanh
pham trong cac linh vuc khac nhau cua nén kinh té qudc dan. Cac may nang
- van chuyén 1 cau nbi giira cac hang muc cong trinh san xudt riéng biét,
gifra cac may cong tac trong mot day chuyen san Xuat v.v..

Tinh chat va sO lugng hang hoa cén van chuyén tuy thuoc vao dac thu cua
qua trinh san xuat. Vi du trong mot xi nghiép luyén kim c¢6 10 cao ning suat
1000 tin gang/ngay dém, can phai van chuyén 1én 16 cao véi do cao tdi 36m
khoang 2000 tdn quing, 700 tin phy gia va 1200 tin than coc bang cac loai
xe kip di chuyén theo mat phang nghiéng.

Trong nganh khai thdc mo, trén cac cong trinh thuy loi, trén cac cong trinh
xdy dyng nha may thuy dién, xay dung cong nghiép, xay dung dandyng v.v..
phan 16n cac cong viéc ning né nhu bdc, xtc, ddo, khai thac quing va dat da
déu do cac may ning - van chuyén thuc hién.

Vi€c sir dung cac may nang - van chuyén trong cic hang muyc cong trinh
16n da lam giam dang ké thoi _gian thi cong, giam bot dang ké s6 luong cong
nhan khoang 10 1an. Vi du néu ding mot cin cau thap trén cac cong truong
xay dung cong nghiép hodc xay dyng dan dyng c6 thé thay thé cho 500 cong
nhan, con néu ding mot may xtc ¢& 16n dé dao hao hoic kénh muong khi
xay dung cac cong trinh thuy loi hodc trong cong viéc cai tao dién dia c6 thé
thay thé cho 10.000 cong nhan.

Trong céc nha may ché tao co khi, may nang - van chuyén chu yeu dung dé
véan chuyén phoi, thanh phim va ban thanh pham tir may nay dén may khac,
tir phan xudng nay dén phan xuong khac hodc van chuyen vao kho luu gitr.

Hién nay, may nang, cac loai thang may dugc lap dat trong cac xi nghiép
cong nghi€p, trong cac nha 6 cao tang, trong cac toa thi chinh, siéu thi, trong
céc nha ga cua tau dién ngdm dé van chuyén hang hoa va hanh khach.

Trong néng nghi¢p, cdc may nang - van chuyen trong cong nghiép ciling
nhu trong néng nghiép nhu mét phuong tién dé co gidi hoa va tu dong hoa
cac qua trinh san xut 13 mot yéu td quan trong nham lam ting ning suét va
chat luong san pham ciing nhu giam nhe stc lao dong ctia con nguoi.

7-2 Phén logi cdc mdy néing - vin chuyén

Céac may nang van chuyén c6 két cau hinh dang, kich thudc rat da dang tuy
thudc vao tinh chat dic diém cua hang hoa can van chuyén, kich thuérc, sb
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lugng va phuong véan chuyen cua hang hoa. Vi vy viéc phan loai cac may
nang - van chuyén c6 thé dya trén cac dic diém chinh dé phan thanh cac
nhom may sau: (hinh 7-1)

a) Theo phwong vdn chuyén hang hod

- Theo phuong thing dung (thang may, may nang).

- Theo phuong nam ngang (bang ti, bang chuyén)

- Theo mat phang nghiéng (xe kip, thang chuyén, bang tai).

- Theo cac phuong két hop (cau truc, cau truc cang, cau tryc chan de)

b) Theo phuong phdp di chuyén ciia cdc co cdu

- Lap dit ¢6 dinh (thang may, thang chuyén, bang tai).

- Di chuyén theo dudng thang (cau tryc cang, cau truc chan dé, cong truc,
can cau thap v.v..)

- Quay tron véi mot goc tdi han (can cau thap, may xtc v.v...)

¢) Theo co cdu bdc hang hod

- Co cdu bdc hang 1a thung, cabin, gau treo. ..

- Dung moc, xich treo, bang.

- Co cdu bdc hang bang nam cham dién (can cau tir).

d) Theo ché dé lam viéc

- Ché do lam viéc dai han (bang tai, bang chuyén,  thang chuyen)

- Ché d6 ngan han lap lai (may xuc, thang may, cau truc, can tryc).

e) Theo phirong phap diéu khién

- biéu khién bang tay.

- Piéu khién ty dong.

- Hé théng diéu khién hé.

- Hé thong diéu khién kin.

- Bicu khién tai cho.

- biéu khién c6 khoang cach.

- Piéu khién tir xa.

Trong cac may nang - van chuyén, don gian nhat 13 nhimg méy van chuyén
hang theo moét phuong (thang may — mdy néng theo phuong théng dang,
bang truyén va bang tai — theo phuong nam ngang, thang chuyen va duong
goong treo theo mat phang nghiéng) chi c6 mot co cau truyén dong di
chuyen 1 co cdu nang hodc co cu di chuyen Con nhiing may nang van
chuyén phuc tap hon do la may xic, can cau, cau truc, may xuc c6 hai hoic
ba co ciu di chuyén, di chuyen theo tirng phuong riéng biét hodc cung mot
lac thuc hién cac phuong két hop.

Ché d6 lam viéc cta cac mdy nang - van chuyén anh hudng rat 16n trong
viéc tinh chon cong suét dong co truyén dong, thiét ké, tinh chon hé truyén
ddng cling nhu so d6 diéu khién toan may.
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Hinh 7-1. Mot b may nang van chuyén dién hinh
a) Céu truc; b) Cong truc chuyen tai; ¢) Cau truc chan dé; d) Can cau cang; e) Can cau thap
f) Thang may; g) My xutc gau thuan; h) Cau truc luyén thép; i) may xtc gau treo; k) Bing tai
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Piéu khién bang tay chi dung ddi vOi nhiing may néng - van chuyen don
gian, khong yéu cau diéu chinh tron téc do dong co truyén dong, tan sb dong
- cat dién khong 16n va thuong sir dung ddi v6i nhiing may c6 cong suat
truyén dong bé.

Diéu khién tu dong dugc st dung rong rdi trong cic may ning - van
chuyén dung hé truyén dong phic tap ( hé MPKD-D, hé KPT-Db, hé T-D
V.V...)

Viéc phan loai cic may nang - van chuyen nhu trinh bay trén day khong
phan anh toan bd chirc ning lién quan dén qua trinh san Xuat ma cac may
thyc hién, nhung ciing gitip chung ta c6 mot khai niém tong quan vé cac
phuong phap va dang van chuyén hang hoa thong dung nhat.

7-3. Dic diém dic trung cho ché dé lam viéc ciia hé truyén dong mdy
néng- vin chuyén

1. Cac may nang - van chuyén thuong duogc lap dat trong nha hodc ngoai
troi. Moi truong 1am viée cliia cac may nang - van chuyén rat khac nghiét,
dic biét 1a ngoai hai cang, cac nha may hoa chét, cac xi nghiép luyén kim...
noi ma nhiét d6 thay doi 16n, nhiéu byi, d6 4m cao va c6 nhiéu chat khi dé
gay chay, nd.

2. Ché d6 lam viéc cta cac mdy nang - van chuyén rat ning né: tan sé dong
- cat dién 16n (c6 khi t6i 600 1an/gid), mé may, dao chiéu quay, him may
lién tuc.

Do6i véi bang chuyén va biang tai co rat nhiéu 6 d& nén khi nhiét d6 moi
truong giam xudng, yéu cdu mémen mé mdy phai 16n hon & nhiét d6 binh
thuong. Pbi voi hé truyén dong biang tai va bang chuyén phai dam bao khoi
doéng dong co truyén dong khi day tai, dic biét 1a mua dong, khi nhiét do
moi truong giam, 1am ting momen ma sat trong cic 6 d&, mémen can tinh
dang ké (M,).
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H.7-2 .Quan hé M_=f(w) cta bang tai khi khéi dong H.7-3 .Momen cau truc phu thuéc vao tai trong
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Trén hinh 7-2 biéu dién mdi quan hé phy thudc giita mémen can tinh va
téc do cua dong co: M, = f(o). Trén d6 thi ta thdy rang khi ® = 0, momen
can tinh M, 16n hon (2 + 2,5) 1an Mc tng véi téc d6 dinh muc.

Mot 5O mdy nang - van chuyen khéc nhu: thang chuyen may xac nhiéu
gau, mot sb may nang co so d6 dong hoc phuc tap déu co dic diém khoi
d6ng nhu bang chuyén.

3. Phy tai cua cac may nang - van chuyen thay doi trong pham vi rt rong
nhu co cAu ning ha cta may xic va cau truc, thang may v.v..

Trén hinh 7-3 biéu dién su thay doi cia mémen dong co truyén dong cac
co céu cua cau truc phu thudc vao tai trong. Khi khong co tai trong (ché do
khong tai) moémen tai ciia dong co khong vuot qua (15 + 20)%Man - d6i vai
dong co nang cua cau truc co co cau bdc hang dung moéc, 50 YoMam - d6i vOi
dong co cta co cau boc hang 1a gau ngoam, (35 =+ 50)%Mam - d6i vOi co cau
di chuyén xe con va (50 = 55)%Mam - d6i voi co cau di chuyén xe cau.

4. Trong mot sO may nang Van chuyen yéu cau qué trinh tang toc Va
giam toc xay ra ém véi tri s6 gla toc gio1 han cho phep. Neu tri sO gia toc
vuot qua gidi han cho phép ddi voi co cdu nang - ha cua cau tryc sé gay ra
dut cap, hong banh rang trong hop tdc do, con dbi voi thang mdy va thang
chuyén s& gy ra cam giac kho chui cho hanh khach, anh huong dén d6 dimng
chinh x4c cta budng thang. Béi vdy, mémen dong co truyen dong khi m&
may va khi ham dung phai duoc han ché phu hop v6i yéu ciu ki thuat an
toan.

7- 4Cdc hé truyén dong dung trong cac mdy ndng vin chuyén

Hién nay, hé truyén dong dién trong cac may nang - vén chuyen dugc st
dung pho bién hé truyén dong dién voi dong co dién mot chleu va dong co
dién xoay chiéu. Xu huong chinh khi thiét ké va ché tao hé truyen dong dién
cho cac mdy nang - van chuyén la chon hé truyén dong dién voi dong co
xoay chiéu vi c6 hiéu qua kinh té cao, dat yéu ciu vé dic tinh khai dong
cling nhu dic tinh diéu chinh,

De dap ung cac yéu cau vé an toan, do tin cay khi lam viéc dai han cua hé
truyen dong cac may nang - van chuyén, nang cao tudi tho cac khi cu diéu
khién, trong mach diéu khién cac may nang - van chuyen nén dung cac phan
tu khong tiép diém thay thé cho cac phan tur tiép diém (nhu role hodc cong
tac to). Mach diéu khién duogc xdy dyng tur cac phan tir khong tiép diém nhu:
phan tir dién - tir, phan tir ban dan (diot, transisto) hodc cac loai IC logic.

Nhitng nam gan ddy, do su phét trién nhanh cua k§ thuat ban dan va ky
thuét bién doi dién nang cong suat 16n, cac hé truyén dong dién cho cac may
nang - van chuyén da dung cang ngay cang nhiéu céc bo bién doi Thyristor
thay thé cho cac hé truyen dong dung bo bién doi quay (may dién khuéch dai
va khuéch dai tir). Bo bién d6i dung Thyristor ¢6 nhiéu wu diém hon han so
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v6i cac bo bién doi ké trén: quan tinh nhé, d§ tdc dong nhanh, d§ nhay cao
hon, kich thudc va khdi lugng bé hon, cac chi tiéu vé kinh té k¥ thuat cao
hon.

Trong can truc va cau truc thudng dung hai h¢ truyén dong. Pbi véi cac
loai cau tryc va can truc ¢ cong suat dong co khong 16n thuong dung hé
truyen dong mot chidu véi bo bién doi dung Thyristor (bg chinh luu c6 diéu
khién) cho phep diéu chinh toc d6 bang phang voi dai diéu chinh D=30:1.

Con ddi véi cau truc va can truc ¢ cong suét dong co truyén dong trung
binh va l6n thuong dung hé truyen dong xoay chiéu. Piéu chinh téc d6 dong
co khong d6ng bd thuc hién bang hai phuong phéap: thay d6i dién ap dit vao
day quéin stato dong co bang bo diéu ap xoay chiéu ba pha (PAXC) dung
tiristo va xung dién trd roto dung Thyristor dé thay d6i dién tré phy trong
mach roto.

Péi v6i thang may va may nang, dung h¢ truyén dong T-D thay thé cho hé
F-b cho phép han ché dugc gia toc va do giat trong mot gioi han xac dinh
nho thiét 1ap duoc lugt thay d6i toc do tdi uu nhat trong qua trinh qué do.

Trong cac h¢ truyen dong may xuc cong suét 16m, cac cudn day kich tir clia
mdy phai dugc cap ngudn tir cac bo bién d6i dung tiristo (bd chinh luu c6
diéu khién) thay thé cho may dién khuéch dai va khuéch dai tir. Con trong
may cong suit nho va trung binh bd bién d6i tiristo thay thé cho mdy phat
mot chiéu.
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Chuong 8

TRANG BI BDIEN CAU TRUC

8-1 Khai niém chung

Cau truc dién c6 két cau da dang duoc sir dung rong rai trong tit ca céac
linh vye khac nhau. Trong cac xi nghiép luyén kim, trong cac xi nghiép cong
nghiép thuong lap dit cac loai cau truc dé van chuyen nguyen vat li¢u, thanh
pham va ban thanh pham. Trong cac xi nghiép tuyén than, tuyen quang, trén
cac bai chira than ctia cac nha may nhiét dién thuong lap dit cau truc xép do
(cAu truc van chuyen) Trén cac cong truong xay dung dan dung va cong
nghiép thudng lap dat cac loai cong truc va can cau thap v.v..

Ngoai cac loai cau truc 1ap dat co dinh trén con sir dung can cau di dong
nhu: can cau 6 t0, can cau banh xich, can ciu ndi v.v...Ta chi nghién ctru
can cau dic trung nhét d6 1a can truc, c6 ciu tao nhu hinh 8-1.
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H.8-1. C4u tao va trang bi dién cua cau truc

Cau tryc gém c6 gam cau di chuyén trén dudng ray lap dat doc theo chiéu
dai cua nha xudng, co c4u nang ha hang lap trén xe con di chuyen doc theo
dam cau (theo chiéu ngang cua nha xuéng) co cdu bdc hang cia cau truc cé
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thé dung méc (dbi v6i nhitg cau truc cong suat 16n c6 hai moc hang, co cau
moéc hang chinh ¢6 tai trong 16n va co cAu moc phu co tai trong bé) hoic
dung géu ngoam.

Trong moi cau truc c6 ba h¢ truyén dong chinh: di chuyén xe ciu, di
chuyén xe con (xe truc) va nang - ha hang.

Trén cau truc dugc trang bi 4 dong co truyén dong: hai dong co di chuyén
xe cau 7 va 16, dong co nang ha hang 12 va dong co di chuyen xe con 10.
Phanh ham dién tir 6, 11, 14, 18 1ip hop bd v6i dong co truyén dong. Diéu
khién cac dong co truyén dong bing cac bo khdng ché 3 trong cabin diéu
khién. Hop dién tro 8 dung dé khoi dong va diéu chinh toc do cac dong co
duoc lap dat trén dam cau. Bang bao vé 2 dé bao vé qua tai, bao v¢ dién ap
thap, bao vé dién ap khong dugc lap dit trong cabin diéu khién. Pé han ché
hanh trinh di chuyen cuia cac co cau dung cac cong tac hanh trinh 4 va 5 cho
co cdu di chuyén xe ciu; 9 va 17 cho co cdu di chuyén xe con va 13 cho co
ciu nang - ha hang.

Cung cép dién cho cau truc bang hé théng tiép dién chinh 1 gém hai bo
phén: bd cap dién la ba thanh thép goc lap trén cac gia do bang str cach di¢n
lap doc theo nha xuong va b phan tiép dién lap trén cau truc. Dé cip dién
cho thiét bi dién lap trén co ciu xe con dung bo tiép dién phu 15 1ap doc theo
chiéu doc ctia dam cu.

8-2. Ché d¢p lam viéc cac dong co truyen ding cdc co cdu ciia cdu truc

bong co truyén dong cac co ciu cua cau truc lam viéc trong diéu kién rat
nang né, moi truong lam viée khac nghiét noi c6 nhiét do cao, nhiéu buyi, d6
am cao va nhiéu loai khi, hoi, chét gay chay, no Che do lam viéc cua cac
dong co 1a ché do lam viéc ngan han lap lai voi tan s6 dong cat 16n, mo may,
ham dimg lién tuc. Do nhitng dic diém dic thu trén, nganh céng nghiép ché
tao mdy san xuat loai dong co chuyén dung cho cau tryc. Céac loai dong co
d6 1a: dong co khong dong bo ba pha roto long soc, roto ddy quan, dong co
dién mot chiéu kich tir song song hoic nbi tlep

Nhitng dic diém khac biét ciia dong co ciu truc so vdi cac loai dong co
dung chung la:

- Do chui nhiét cua cac 16p cach dién cao (F va H)

- Momen quéan tinh bé dé giam thiéu ton hao niang luong trong ché do

qua do

- Tu thong 16n dé ning cao kha ning qué tai cla déng co.

- Co kha nang chui qua tai cao Mpx/Mam= 2,15 = 5 doi vai dong co

khong dong bo va 2,3 + 3,5 dbi vai dong co dién mot chleu)

- Haé s tiép dién twong db6i TP% 1a 15%, 25%, 40% va 60%.

Ché d6 lam viéc ctia céac dong co truyén dong cac co ciu cua cau truc dugc
biéu dién trén hinh 8-2.



113

Mc
\' V] M
- -
M (
Chay tién
R

R P

M
Ha hang \ \%
Mc\_/
M

MC
( ) ;
D ———
Chay lui
T,

i

H 8-2. Ché d¢ lam viéc cua cac dong co truyén dong cac co cau cua cau truc

O gbc phan tu thi nhét I, may dién lam viéc ¢ ché do dong co (dudng dic
tinh 1).
M=MC+Mdm (31)
véi M — mdémen do dong co sinh ra.
M¢ - mOémen can do tai trong gay ra;
M- momen can do ma sat gay ra.
Péi vai dong co nang - ha lam viéc véi ché do nang hang, con doi véi
dong co di chuyén lam viéc & ché d6 chay tién.
O goc phan tu tha hai IT, may dién lam viéc & ché do may phat. Bbi véi co
cau di chuyén dudng 1 thuc hién ham tai sinh khi c6 ngoai luc tic dong cling
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chiéu véi chiéu chuyén dong cua co cAu, con déi véi co cdu nang - ha thuc
hién ham dong nang (duong 3) khi ham dung.

O gbc phan tu thir ba III, may dién lam viéc & ché do dong co. Déi véi co
ciu di chuyén twong tng voi chay lui. Con dbi v6i co cau nang - ha khi
Mc < My, (khi khong tai chi ¢6 khéi lwong ciia méc, G =0), trong trudng hop
nay M = M, — M¢ duoc goi la ché do ha dong luc (duong 4)

O gbc phan tu tht tu IV, may dién 1am viéc & ché do may phat. Bbi véi co
cau nang - ha hang, khi M¢ > M, trong truong hop nay M = M¢ — My,
trong truong hgp nay hang s€ dugc ha do tai trong cia nd, con dong co
dong dién ¢ ché d6 nang dé ham téc do ha hang. Lic nay dong co 1am viéc &
ché d6 ham nguoc duong 2.

Khi thuc hién ha dong luc, dong co 1am viéc & ché do may phat (hdm tai
sinh) v&i toc d6 ha 16n hon toc do dong b, duong 4.

8-3. Tinh chon cong sudt dong co truyén dpng cdc co ciu chinh cdu truc
1.Co cdu di chuyen Xe cdau va xe con

Pbi voi co cau di chuyén, luc can tinh phu thudc
vao khéi luong hang (G) va kh01 luong cua co cdu. <+
Trang thai duong di cua co cau di chuyen trén no, l
cAu tao va ché d6 boi tron cho co cau (co truc, khop
ndi, ban 18 v.v.. .. Ddi véi cau truc lép dat ngoai troi
con chui tac dong phu cua gié. Hinh 8-3 biéu dién so
d6 lyc tac dung 1én co cdu di chuyén trén dudng ray.

Trong truong hop ndy, luc can chuyén dong duoc
tinh theo biéu thirc sau:

G+ Ga
Uit

H 8-3 So dd luc clia co
cau di chuyén

(G+G,+G,)g
Rb

Trong d6: G - khdi luong hang hoa, kg;

Gy - khdi lugng cta co cau bdc hang, kg;

Gy - khoi lugng cua xe, kg; u

g - gia toc trong truong, m/s’

Ry - ban kinh banh xe, m;

B - hé sd ma sat truot (8.10™ + 15.10)

Iy - ban kinh ¢b truc banh xe, m;

f - hé sd ma sat 1an (5.10"m);

Kms - hé s ¢ tinh dén ma sat giita mép banh xe va duong ray

F= (B + )k, [N] (8.2)

Kms = 1,2+ 1,5
Momen ctia dong co sinh ra dé thang luc can chuyén dong d6 bang:
m =2 [N.m] (8.3)

in
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Trong d6: F — tinh theo biéu thuc (3.2)
i -ty s6 truyén tir dong co dén banh xe;
1 - hiéu suit cta co cau.
Cong suét ciia dong co khi di chuyén co tai trong ché do xac l1ap bang:

p=LY 107 [kW] (8.4)

n

Trong d6: v - téc d6 di chuyén, m/s.

Cong suit cua dong co khi di chuyén khong tai bang:

P, =%.103 [KW] (8.5)

Trong do: Fy dugc tinh theo cong thirc (8-2) khi cho G = 0.

2. Co cdu néng - ha hang

Pong co truyén dong co cdu nang - | | }o-oo__
ha hang dong vai trd6 quan trong trong
cac may ning - van chuyén néi chung
va trong cau tryc ndi riéng. Trén hinh 7
8-4 mo ta so do dong hoc cua co ciu
nang - ha hang véi co cdu bdc hang
dung moc.

Luc dat 1én cap nang dugc tinh theo
biéu thirc sau:
_ (G+Gy)g
B m—1,
Trong d6: m - boi sd cua rdng roc
(trong truong hop ndy m = 2).

Khi nang khong tai (G = 0), luc dat
1én cap nang bang:

F [N] (8-6)

p=t Nl 87 5 °
m.nj, G
Momen d‘at én tang nang twong img H.8-4. So db déng hoc clia co cau
cho ha1]gr;rong hop bin%: nang - ha béc hang béng moc
M, =20 M, =2 (8-8) 1. Trucvit; 2. Banh vit; 3. Truyén dong

1, 1, banh rang; 4. Tang may; 5.Co cau moc
Trong d6: 1, - hiéu suat cia tang nAng  hang; 6. Méc; 7. Bong co’ truyen dong
Momen dat 1én truc dong co bang:

M

— (8-9)

in

Trong do: 1, n - ty sO truyén va hiu suat cua co cau truyen luc

N = Moy Nor (8-10)

M=
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Trong d0: 1y - hiéu suat banh vit - tryc vit;
Nor - hiéu suét cta cip banh ring;
Cong suit cua dong co truyén dong phu thudce vao téc do nang:
Evm 1o (8-11)
7.
Trong d6: v - tc d6 nang hang, m/s;
M. - hiéu suét cua toan bod co ciu truyén luc.
N = Moy Mor- N . (8-12)
8-4 Cdc thiét bi dién chuyén dung trong cdu truc
1. Phanh ham dién tw
La bd phan khong thé thiéu trong cdc co cdu chinh cta cau truc, dung dé
dirng nhanh céc co cau, giit hang dugc nang trén do cao mdt cach chic chan.
Phanh ham dién trr dung trong cau truc theo cdu tao thudng co ba loai:
phanh guoc phanh dai, phanh dia. Nguyén Iy hoat dong cua cac loai phanh
néi trén vé co ban 13 gidng nhau. Khi déng co truyén co cdu doéng vao ludi
dién, thi dong thoi cudn diy nam cham phanh him ciing c6 dién. Luc hat
ctia nam cham thing luc can 16 xo, ma phanh s& giai phong khoi truc dong
co dé dong co lam viéc. Khi méat dién, cudn day cua nam cham cua phanh
ha}m cling mét dién, luc cang cua 10 xo s€ ép chat ma phanh vao truc dong co
deé ham.

P=

Fd

H. 8-5 CAu tao ctia mot phanh gudc mot pha
1,7. Canh tay don ctia co cau phanh; 2. Lai cta 10 xo; 3. Lo xo;
4. Gia dinh huong; 5. Vong dém chan; 6. Banh dai phanh; 8.
Cuon day cua nam cham dién; 9. Gudc phanh va ma phanh
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CAu tao ciia phanh dia (h.8-6) gdm
/ cac phan chinh sau: dia phanh quay 2
dugc ndi vai truc cua co cau, 10 xo ép
4, nam cham dién 5. Phan Gng cia
) nam cham dugc bét chat véi dia 3. S6
7}L lrong nam cham dién va gujong cung
huéng 1 ¢6 ba cai, phan bb déu theo
, duong tron cua co cau phanh v6i goc
1éch nhau 120°. Bia phanh 3 c6 thé di
chuyén tu do doc theo gujong 1. Khi
N\ cép dién cho cu(f)n‘ nam cham, luc
dién tor s& kéo phan Ung cung dia
phanh 3, giai phong truc ciia co cau.
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H. 8-6 CAu tao cua phanh dia H.8-7 So d6 ddng hoc cuia phanh dai

Hinh 8-7 gidi thiéu so d6 dong hoc ciia phanh dai. Nguyén 1y lam viéc nhu
sau: Khi cudén day nam cham NC c6 dién, luc hut cia nam cham sé nang
canh tay don L theo chiéu di 1én lam cho dai phanh khong ép chit vao truc
dong co. Khi mat dién, do khdi lugng phﬁn ung cua nam cham G, va dbi
trong phu Gy, s& ha canh tay don L theo chiéu di xudng va dai phanh s& ghi
chat truc dong co.

2. Bo khdng ché

Bo khéng ché dung dé diéu khién cac dong co truyén dong gdm cac co
cau: khoi dong, dimg may, diéu chinh téc dd, ham va dao chiéu quay.

Vé nguyén 1y c6 hai loai bo khéng ché:

- Bo khéng ché dong luc khi co céc tiép diém ctia n6 dong - cat truc tiép
cac phan tir trong mach dong luc cua hé truyen dong. No thuong dung dé
khéng ché cac dong co truyén dong cac co ciu cua cau truc co cong suat nho
véi ché d6 1am viéc nhe hodc trung binh.
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- B0 khong ché tir gom bo khong ché chi huy va hé thong role va cong tic
to. Céc tiép diém cta bd khéng ché chi huy dong - cit cac phan tir trong
mach dong luc cua hé truyén dong mot cach gian tiép thong qua hé théng
tiép diém clia cac phan tir trung gian (nhu role va cong tic to). B khong ché
tir thuong dung dé diéu khién cac dong co truyén dong cac co cau clia cau
truc ¢6 cong sudt trung binh va 16n 1am viéc trong ché d6 ning né va rat
nang né voi tan sd dong - cat dién 16n

(hon 600 1an/gio).
V& céu tao bod khéng ché ¢6 2loai: -
a) Bo khong ché kiéu tay gat [ fl' f /6 /
Nguyén 1y hoat dong (hinh 8-8): khi 4 AT 77717 /%

day tay gat 1 sang trai hodc sang phai,
s€ quay truc gén chat voi tay gat, trén
truc d6 c¢6 ga lap hang chuc dia cam
2. Trén dau mut cia tay don 4 c6 gin

tiép giiém dong 5. Khi con lan 3 nﬁ”}m 7 s - i P

& phan 1dm cua dia cam thi tiép diem N

dong 5 va tiép diém tinh 6 kin, con é“’
khi con lin nim & phan 16i cia dia 1] 7
cam, 10 xo 7 s€ ép vao canh tay don 4 I /‘///{

1am cho hai tiép diém d6 ho ra.

N A1 R A e H 8-8. C4 5 khé hé kié
b) Bo khong ché kiéu vo lang 8-8. Cau tao bo khong ché kicu tay gat

q -
oy L]
s Mllesim

A S ]

.l"'hl

-

f‘f
)
f

(
)
|

B
e
I

‘}
b
o
HIH

H 8-9. Céu tao bo khéng ché kiéu vo lang
a) Hinh dang tong thé ; b) Cau tao cia mot don nguyén
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Céu tao cta nd gdm nhiéu don nguyén (h. 8-9b) lip trén truc gan véi vo
lang quay c6 vo bao vé bang xi mang amidng 3. CAu tao ciia mdt don
nguyén gom tiép diém tinh 1 gan trén gia do 10 la chat cach dién. Tlep diém
dong 9 gan trén tay don 8, c6 thé quay xung quanh truc 5. Pau cudi cua tay
don 8 c6 con lan 6 va banh cam 2 lap trén tryc 7. Khi quay v ling 4, banh
cam 2 s& ép vao con ldn 6 (phan 16i ctia banh cam 2) lam cho tay don 8 quay
di va tiép diém 9 va 1 s& hd va nguoc lai ¢ phan 16m cta cam 2, tiép diém 9
va 1 kin.

3.B¢ tiép dién I

De cap dién cho cac dong co !
truyén dong cac co ciu cau truc, %& 3 ] 4 2
cac thiét bi diéu khién lp dat trén l
cau truc di chuyén, ngudi ta ding | ;D S %'ﬂw—/ o =
mét hé théng tiép dién dic bist | , il

1
goi la duong tron-1ay (trolley). Co i’—&.ﬂ

i~

%

I
hai hé thong tiép dién: = %

- Hé¢ thong tiép dién cung = \ T
thuong dung cho céc loai cau truc %i_@h LA
tai trong 1on, cung duong di '
chuyén dai. T

- Hé théng tiép dién bang day ' !
cap mém dung cho ciu truc tai S ! i
trong nho, cung duong di chuyén a) b)
khong dai va thuong gap trong  H 8-10. Két ciu hé théng tiép dién cting
truong hop cung cap dién cho a) duong tiép dién; b) bo lay dien

palang dién.

Ba duong thép goc 1 [ loai (50x50x5) dén (70x70x10)mm ] dugc g trén
gia do duong tlep dién va cach dién bang sir d6 2.

Bo lay dién gom thép goc 1 ga 1én dau ndi cap bang gang 3. Bang 3 dudng
cap mém 4 sé& cap dién dén dong co va thiét bi diéu khién.

4. Bang bao vé

Khi diéu khién cac dong co truyén dong cac co cdu cua ciu truc dung bo
khéng ché, dé bao vé cac dong co do nguoi ta dung bang bao vé lap trong
cabin ctia nguoi diéu khién. Trén bang bao vé lap céac thiét bi dé bao vé cho
dong co véi cac chirc nang bao vé sau:

- Bao vé ngan mach va qué tai (I > 2,25 Iym).

- Bao vé dién 4p thap khi dién ap ludi thap hon 0,85Ugp.
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- Bao vé di¢én ap “khdéng” nghia la khong cho phép dong co ty m& may
khi c¢6 dién ap trd lai sau thoi gian mét dién (chi duoc phép mo may khi
cac bo khéng ché & vi tri “0).

- Cat dién cap cho ciu truc khi c¢6 nguoi lam viéc trén dam cau, bang
cong tic hanh trinh lién dong véi cira cabin diéu khién.

C6 hai loai bang bao v¢:
a) Bang bao vé xoay chiéu

3 pha~
g
™
O
= = — Bg
e
' ORCAH ORC2
rany
1RC 2RC 3RC
i y 4 i N i
S e
Pén dong cd Dén dong co truyén  Dé&n déng cd truyén
truyén déng cg - déng cd ciu di dong cd cau di
cdu nang - ha chuyén xe truc chuyén xe céu
M HON NOT NOT KB
X e e S \E ORC RC Bg
o ) o |
Bg - I i - b
KHN (111,011, KTT KTC, 111
R .o & o9,
SEEREE P
[N 11 111
stit 111 KNTJIKNC |1}
e——————pi i o 0 o
KC  KC KC
Nang ha Xe truc Xe cau

H. 8.11 Bang bao vé xoay chiéu

:] cc
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Cac khi cu dién trén bang bao vé bao gdm: Cau dao CD, cong tic to dudng
day g, role dong dién cuc dai ORC1, ORC2, 1RC, 2RC va 3RC; nut bam
khoi dong M, cau chi CC, cong tac hanh trinh KHN, KTT, KTC, KNC va
KB. Nguyén 1y lam vi¢c ciia bang bao v¢ nhu sau:

Cudn day cong tic to duong ddy chi co dién khi an nat khoi dong M, vi tri
cua ba bo khéng ché nam & vi tri “0”, cira budng cabin dong kin (KB kin),
tiép diém ORC va RC kin (mot trong ba dong co truyén dong khong bi qua
tai). Hai tiép diém cua cong tic to duong ddy Pg dong ngudn cho mach diéu

khién cta bo khdng ché.

Bao v¢ dién ap thap chinh bang cudn day cong tac to duong day Bg, khi
dién ap ludi thap hon 0,85U4m, cong tac to Bg khong tac dong.
Han ché hanh trinh nang cua co ciu nang - ha bang cong tac hanh trinh
KHN, han ché hanh trinh tién va lui cua co cau di chuyen Xe con bang cong
tac hanh trinh KTC va KTT, con ddi véi co cdu di chuyén xe ciu bang cong

tac hanh trinh KNC va KNT.

b) Bang bao vé mot chiéu

Céap ngudn cho dong co va
bd khéng ché bang cong tic
to duong day 0bg, 1bg, 2bg
va 3Dg.

Cong tic to duong diy 0Dg
& trang thai co dién trong moi
tho1 gian cau truc lam viéc.
Con cong tac to 1Pg, 2Pg,
3Dg chi c¢6 dién khi ba bd
khéng ché KC déng sang phai
hodc sang trai, nut an thuong
kin M mic trong mach cac
cudén day 1Pg, 2DG, 3Pg dé
tranh khong cho phép céc
cong tic to d6 tac dong khi 4n
nut M.

Céc cudn day nam cham cua
cac co cau phanh ham dién tir
NCN, NCT va NCC dugc nbi
song song voi phan tmg cua
dong co truyen dong tuong
ng qua cac tiép diém 1Pg,
2Dbg, 3bg.

g =g
v 7S
o] O,
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[IE 2RC
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%\j 1RC
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H 8-12 Bang bao vé mot chiéu
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5. Hop dién tro
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Hop dién tré dung trong cau truc d€ han ché dong dién mo may, han ché
dong khi ham dung va diéu chinh toc d§ véi cac dong co dién mot chi€u va
dong co khong dong bo roto day quan.

Khi tinh chon dién tré can
chu ¥ dén hai yéu t6 sau:

- Tri s6 dién tré duoc chon
phai dam bao cho hé truyén
dong tao ra ho didc tinh co
dé han ché duoc dong khi
khéi dong trong gidi han
cho phép, dam bao dai diéu
chinh téc do yéu cau.

- Do phat nhiét cua hop
dién tr¢ trong gidi han cho
phép.

* Pién tr¢ thuong dung
trong cau truc co 2 loai:

- Di¢n tré lam tir gang duc
(h.8-13a) dung cho dong co
c6 dong dién tir 10 dén hang
tram ampe. Céc phan tir dién
tré tir gang dtc s lap thanh
hop dién tré cho phép lam
viéc & ché do dai han c6 tri
s6 dong lam viée tr (215 +
240)A vo6i tri s6 cua hop
dién tr¢ tuwong tmg 1a (0,1 +
0,7)Q

Pbi véi dong co cong suat
nho dung day dién tro tiét
dién tron hoac chir nhat.

bién tr& day duoc ché tao
tor kim loai hodc hop kim c6
dién trd sudt cao nhu: hop
kim constantan, hgp kim
reostan va hop kim fecral.
Day dién tré duoc quan trén
tdm kim loai co st cach dién

I

|
&

a)

@/,

. 'H.8-13 Dién tré gang
Phan tir dién tré gang duc b) hop dién trd

L L
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H.8-14 Dién tré day
a) Tiét dién tron; b) ti€t dién chir nhat
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5. Ban tir boc hang

b}

RAETTaarrr

d)

Hinh 8-15. Céc loai ban tir boc hang
a) Ban tur hinh tron; b) Ban tir hinh tron mat cau 16m;
c) Ban tur ch@r nhat; d) Ban tor dang xa (xa nam cham)

Cau truc tir thuong duoc dung trong cac xa nghiép luyén kim dung dé van
chuyén cac nguyén vat liéu nhiém tir nhu sit thép v.v...N6 khac véi cac loai
cdu truc khéc 1a ¢6 co cau ldy tai (boc tai ) thay cho méc, gau ngoam 1a mot
ban tir (nam cham dién). Hinh dang va kich thudc cua ban tir gdm cd bon
loai dién hinh nhu hinh 8-14.

Ban tir dang tron dung dé van chuyén céc chi tiét bang gang, sit, thép co
kich thuéc nho, hinh dang khac nhau (sat thép vun, phoi, dinh v.v...)

Ban tu mat cau 16m dung dé van chuyén cac vat liéu nhiém tir ¢6 dang hinh
cau lon
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Ban tor hinh chir nhat dung dé van
chuyén céc vat liéu nhidm tir c6 kich
thude dai nhu thép tAm, duong ray, 6ng
thép dai.

Ban tir dang xa dung dé van chuyén
cac vat liéu nhiém tir co khéi luong va
kich thudc 1on.

CAu tao cua cac ban tir vé nguyén ly
nhu nhau. Trén hinh 8-16 biéu dién ciu
tao cua ban tur hinh tron.

Cudn day nam cham dién 5 duoc lép
dat trong vo thép 2 va khe ho cua cudn
day va vo thép duoc d6 diy hop chat
cach dién. Phia dudi cudn day co tdm
dém bdo v¢ 4, dau ndi cuc 3 dugc dinh
vi vao vo cta ban tir bang buldng. Cip
dién cho cudn diy ctua nam cham dién bang dudong cap mém 1. Cudn day
ctia nam cham dién cia ban tir lam viéc & ché do ngén han 1ap lai voi h¢ s6
tiép dién TH% = 50%.

Luc nang cua ban tir phu thudc vao tinh chét cua vat liéu cua hang can van
chuyén, vao nhi¢t do cua cudn day cia nam cham di¢n va nhiét d cua st
thép can van chuyén. Thye té van hanh cho théy khi nhiét d6 cua sét thép
hoic gang bang hodc 16n hon 720°C, luc nang giam xudng bang khong vi
khi d6 cac vat liéu nhiém tir mat tir tinh.

Ban tlr ¢6 dién cam va tir du rat 16n cho nén khi thiét ké mach diéu khién
cdu truc tir can chil y dén bao vé qua ap cho cudn ddy nam cham dién khi cat
dién va khur tir du khi do hang.

8-5 Mot s6 so dé khong ché cau truc dién hinh

1. Piéu khién cdc co cau ciia cau truc bcing bo khéng ché dong lyc

Céc bo khdng ché dong luc dung dé diéu khién cic dong co truyén dong
cdc co cu cla ciu truc co cong suét nho va trung binh véi ché d6 1am viéc
nhe nhang. B khéng ché dong luc co c4u tao don gian, dé dang trong cong
ngh¢ ché tao, gia thanh khong cao, diéu khién cac co ciu cta cau truc mot
cach linh hoat, dut khoat.

Trén hinh 8-17a biéu dién so dd diéu khién dong co khong déng bo roto
day quén béng bo khéng ché dong luc H-51, hinh 8-17b 1a ho déc tinh co
ctia dong co truyén dong co cau nang - ha (hodc co ciu di chuyén).

Bo khong ché dong luc H-51 1 loai d6i xtmg c6 5 vi tri bén phai (1+ 5)
tuong tng véi ché d6 1am viéc nang hang (co cdu nang - ha) va chay tién (co

H. 8-16 CAu tao cta ban tir hinh tron
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), con 5 vi tri bén trai (1 + 5) twong ung voi ché dd ha hang
B khéng ché dong luc KC
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vi tri 5 dé tranh hién tuong dong dién va mémen quay ciia déng co ting mot
cach nhay vot qua gidi han cho phép. Ho dic tinh co ciia dong co tuong ing
v6i céc vi tri clia bd khong ché bieu dién ¢ hinh 8-18.

Puong dic tinh 1 Gmg voéi tri sd momen ciia dong co rat bé (M; khi tdc do
dong co bang 0) dung dé khic phuc khe ho giira cac banh ring trong co cu
truyén luc (hop toe do) kéo cing so bd cap khi khoi dong (tranh cho cap
khong bi dut).

Khi khéi dong hoic trong trudng hop can ding chinh xac (véi momen M)
ta co toc d6 thap la n,.

Dé ha hang & toc do thap khi khong tai voi bo khong ché dong luc thuong
khong thuc hién dugc. Toc do thap nhat chi c6 thé thuc hién & ché do ha
ham (may dién 1am viéc & ché 46 may phat).

Néu bo khdng ché dong luc dung loai khong d6i xtng, néu dit bo khéng
ché ¢ vi tri 1 (ha hang) dong co 1am viéc nhu dong co mot pha va ta nhan
duoc dudng dic tinh A (dudng nét dat) khi d6 ta nhan dugc toc do ha thap
hon n; (v6i phuy tai bang My).

2. Hé truyén dong co cau nang- ha ciia cau truc dimg hé mdy phdt - dong
co dién mét chiéu (F-D)

DPéi voi nhirng cau truc ¢o trong tai 1om, ché d6 1am viéc nang né, yéu cau
vé diéu chinh tdc d6 cao hon, dap tmg cac yéu cau ngit nghéo do cong nghé
dit ra, néu dung hé truyén dong véi1 dong co KDB diéu khién béng bo khéng
ché dong luc khong dép tng thod mén cac yéu cau vé truyén dong va diéu
chinh toc do. Trong truong hop nay, thuong dung hé truyén dong F-b, T-D
hodc hé truyén dong voi dong co KDB cap nguon tir bo bién tan.

Hinh 8- 19 bleu dién hé truyén dong co cau nang ha dung hé F-D.

Pay 1a hé truyén dong F-B c¢6 may dién khuéch dai trung gian (MPKD),
chtic ning ciia nd 1a tong hop va khuéch dai tin hiéu diéu khién. Hé truyén
dong nay duoc sir dung phd bién cho cac ciu tryc trong cac xi nghiép luyén
kim, trong cac nha may lap rap va stra chira.

Pong co truyén dong co ciu nang - ha P duogc cip tir ngudn may phat F.
Kich tir cho may phat F 1a cuén CKTF dugc cap tir may dién khuéch dai tir
truong ngang MPDKD. MMDKD ¢6 4 cudn kich tu:

- Cudn chi dao CCH(9) dugc cap tir ngudn bén ngodi qua cau tiép diém
N,H (8) va N,H(10) nham dao chiéu dong chu dao nghia 1a quyét dinh chiéu
quay (nang hodc ha) cho dong co, v6i dién trd han ché R6

- Cudn phan héi am dién 4p CFA(6) dau song song voi phan tng ciia dong
co, gom 2 chirc ning:

« Piéu chinh téc dd bang cach thay doi strc tir dong sinh ra trong cudn
CFA bang bién tro R4(6) trong truong hop lam viée ¢ toc do thap, tiép diém
cong tac to gia toc G(5) kin, strc tir ddng sinh ra trong cuén CFA rat 16n 1am



127

CKTF

4
5
6
9
10
11
+ CKP RTT I
—— V V ‘—| l—‘_|:R7
] L —
KC
RDA
2 1?1 2 ~ RTT RDPC KDPA
RDA ° I [ H H L]
"_ll N

— RDA HC1 -
I o o
o o _ H

N RThl
D 1o KKD
H RTh2
N alive RThl
i
RTh2
H

H. 8-19 So dd hé théng truyén dong co cau nang ha hé¢ F- b



128

giam strc dién dong tong ciia may dién khuéch dai, két qua dién ap ra cua
may phat F giam dan dén toc d6 cua dong co giam.

« Khi dirmg may, cuén CFA (6) duoc ndi vao phan tng cua dong co qua
hai tiép diém thuong kin N, H(7) va dién tré han ché R5(7). Do chiéu cua
cudn CFA ngugc chiéu v6i dong trong cudén CCP, giup dimg nhanh dong co
truyén dong.

- Cudn phan héi 4m dong c6 ngit CFD(2) han ché dong khi mé may hodc
déo chiéu. Khi dong co chua b1 qua tai I, < I, dong ngét L = (2,25 +2,5)
Idm, dién ap roi trén dién tré shun nhd hon dién 4 ap so sanh Ugg, < Ug

Trong d6: Urg = L.Rqp (ty 18 v6i dong dién phan Gng);

U, dat trén R2 hoac R3

Khi d6 cac van 1V hodc 2V khoa, dong di qua cudn day CFD(2) rat bé
(qua R1). Nguoc lai, khi dong dién trong dong co 16n hon gia tri I, 1am cho
cac van 1V hodc 2V thong (tuy theo cuc tinh ctia dong dién) sinh ra dong
trong CFA kha 16n 1am giam stc tir dong ciia may dién khuéch dai va han
ché dugc momen cua dong co.

bé nang cao chat lugng cua h¢ truyén dong c6 cudn 6n dinh COP. Thuc
chét 1a cudn phan hdi mém dién ap cua may di¢n khuéch dai. Cudn day so
cip cua bién ap vi phan BA dugc ndi v6i dau ra cia MPKD, cudn thir cap
dugc ndi voi cudn day COD Nguyén ly hoat dong cua n6 nhu sau: Khi dién
ap phat ra cia MPKD 6n dinh, dong trong cudn COD bang khong; néu dién
ap phat ra cia may di¢n khuéch dai thay d6i, trong cudn thir cap cta bién ap
s& xuat hién mét stc dién dong cam ing, lam cho dong trong cudn cOb
khac 0, chiéu ctia dong trong cuén COP cung chiéu véi dong trong cudn
CCP néu dién ap phat ra giam hodc nguoc chiéu véi cudn CCP néu dién ap
phat ra ting, tac dung cta dong chay trong cuén COD s& lam cho dién ap
phat ra cia MDKD sé& 6n dinh.

Diéu khién hé truyén dong bang bo khong ché chi huy kiéu cam KC, c6 hai
vi tri ndng va ha hang. Pau tién bo khong ché KC duoc dat vao gitta, néu du
dién ap cap thi RDA(13) tac dong dong RDA(14) dé duy tri va RDA(14,15)
dong cap dién cho cac dong 15 — 22.

Quay bd khong ché KC sang phai, N(15) c6 dién, hang duoc nang Ién voi
téc do thap néu o vitri 1, o tdc d6 cao néu ¢ vi tri 2 luc nay c6 thém G(17)
c6 dién 1am tiép diém G(5) mo ra dé giam phan hoi am ap.

Tuong tur mudn ha hang, quay b khéng ché KC sang trai, H(16) c6 dién,
néu ha cham thi KC & vj tri 1, ha nhanh & vi trf 2.

Khi khoi dong, can phai ting mémen (dé dé dua hang ra khoi vi tri ban
dau) ta tang dong kich tir cia dong co bang cach ndi tat dién trd R7(12) ndi
tiép voi cudn CKD va duy tri thoi gian bang cac ro le thoi gian RTh1 hoic
RTh2 tuy ché do nang hoac ha.
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A A R, 0%
Trong so do diéu khién c6

cac khau bao vé sau:

-Bao vé qua dong bang 100
role dong dién cuc dai 25 H\'“‘--\
RDC
- Bao v€ qua dién ap bﬁng 50 \
role dién ap cao KA ~_ \
-Bao v¢ qua dign ap ;;‘Mﬂ.\ &
“khong” bang role dién N\ My
apRDA o] 100] 80| [0 [0 [100 [t60 |y
- Bdo v¢ mat tu thong Y e
bang role dong dién RTT \ I
Ho dac tinh co cua hé 25 [~
truyén dong duoc biéu dién \ -
trén hinh 8-20. \
Trong do6 duong ddc tinh 2 T~ 10
ung voi vi tri 2 cua bd Rl
khéng ché KC va duong dic
tinh 1 twuong tng v4i1 vi tri 1 :
ctia bd khéng ché KC. Hinh 8-20. Dic tinh co cua hé truyén dong hé F- D

3. Hé truyén déng cdc co cdu cdu truc ding bé diéu dp xoay chiéu (PAXC)
va xung dién tro roto 5
+ Ché d6 1am viéc cta dong co & ‘ 0,
gdc phan tu thir nhat I va goc phan K
tu tha IIT (twong ung véi ché do S
nang hang va ha dong luc), khi n l
diéu chinh toc do trong ving giita /
duong dac tinh co véi dién tré phu
Rimax =Ro (duong 1 va duong 1°)
voi truc tung (trong truong hop  -m
ndy hai tiristo T, va T, déu khod) -
duoc thuc hién bﬁng cach thay ddi TR R
trj s6 dién ap xoay chiéu: 12 T C /
- Céc cap tiristo T1-T2, T§-T7 va M ---------
T11-T12 mo, Gng véi chiéu quay o R O e ‘L
thuan (nang hang)
- Céc cap tiristo T4-T5, T6-T7 va
T8-T9 mé, mg vo&i chiéu quay Hinh 8-21 Dac tinh co cda hé truyén
nguogc (ha hang) déng BAXCva xung dién tré roto
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H 8-22. So dd nguyén 1y hé truyén dong cau truc ding PAXC va xung dién trd roto

+ Ché d6 lam viéc clia dong co & goc phan tu thir hai II va tu IV , dong co
lam viéc & ché do ham dong nang. Khi d6 cac tiristo T1, T3, T4, T9, T10 va
T12 mo, trong do T1, T3, T10 va T12 m¢ thyc hién chu’c ning chinh luu cau
mot pha cap ngudn mot chiéu dua vao ddy quan stato ciia dong co.

Vung diéu chinh dién 4p xoay chiéu ba pha (PAXC) duoc gach ngang trén
hinh 8-21

+ Piéu chinh tbc d6 dong co truyén dong cac co ciu truyén dong cia cau
truc bang xung dién trd roto bang hai tiristo Tc va Tp . Khi d6 dién ap dat
vao day quén stato dong co bang tri s6 dinh muc (tng voi goc md a = 0 cia
cac tiristo cua bd DPAXC). Trong dé T¢ thuc hi¢n chirc ndng nhu mot khoa
dién tr : khi T¢ kho4d, dién tré phu R = Ry, con khi Tc mé Rc = 0.

Nhu vy khi thay d6i thoi gian mé t,,, thoi gian khoa t, cia tiristo Tc ta 6
thé thay doi duoc tri s6 dién tro phu trong mach roto cua dong co. Tri sb
dién tré @6 dugce tinh theo biéu thirc sau:
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thO tk
R, = T R, (8-18)

Trong d6: Tcx — chu ky lam viée cua tiristo Tc.Tcx thuong dugc chon
trong gi6i han Tex = (2 + 2,5).107s.

Vung diéu chinh toc do bing phwong phap xung dién tré 13 ving giita
duong dac tinh co ty nhién 1-2, 1°-2° (tng v61 vung gach theo chiéu doc trén
hinh 8-21)

- Tiristo T, tu dién C, d16t D va cudn cam L la mach kho4 tiristo Te.

+ Trong mach diéu khién cta hé truyén dong gdm co cac khau:

- Ro 14 bo diéu chinh tbc d6 tong hop tin hiéu dién ap chu dao U va tin
hiéu phan hdi 4m tdc d6 Upr (dién ap lay tir may phat tbe FT ty 18 véi toe do
cua dong co).

- Ry 14 bd diéu chinh dong dién tong hop céc tin hiéu U, (R,) va U; dién ap
ty 16 voi dong roto ctia dong co 1y tir bién dong TI (bién dong TI 13 bién ap
mot chiéu lam viéc theo nguyén 1y ctia khuéch dai tir).

- IKPK va 2KPK 1a khéi diéu khién goc md ctia bd DAXC va T, Tp.
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