MON TRANG BJ BIEN DO CHI PHI

CHUONG II: TRANG BI PIEN - PIEN TU MAY CAT GOT KIM LOALI
I. Trang bi dién - dién tir may tién
1. Khai niém chung.

May tién 1a may cit got kim loai, dugc dung rong rai dé gia cong cac mit tron xoay
nhu: mit try, mat dinh hinh, mat nén, mat ren vit, ... c6 chuyén dong chinh 1a chuyén dong
quay tron quanh tam cua phoi tao ra téc do cat. Chuyén dong chay dao 1a chuyén dong tinh
tién cua dao gém: chay doc va chay ngang. Cac chi tiét sau khi gia céng trén may tién c6
hinh dang gan dung nhu yéu cau (gia cong thd) hoic théa man phan nao vé yéu cau do
chinh xéc ctia kich thudc va do bong bé mit.

2. Phéan loai may tién.
May tién dwoc phan loai dwa vao c4c yéu té sau:

Cin cir vao duong kinh D va chiéu dai L 16n nhat cua phoi, khéi luong cia may, do
chinh xac va cong dung cua may, ...

Theo khéi lirong ciia may, may tién duoc chia 1am 4 loai:

— Loai nhe: khdi lugng < 500 kg (D = 100 + 200 mm)

Loai trung: khéi lugng < 4 tan (D = 200 + 500 mm)
Loai 16n: khéi luong < 15 tan (D = 630 + 1200 mm)
Loai nang: khéi luong < 400 tan (D = 1600 + 4000 mm)
Theo d¢ chinh x4c ciia may, ta chia lam 5 cdp :

— Cép chinh xéc tiéu chuan H

— Cap chinh xé&c nang cao H

— Cép chinh xé4c cao B

— Cép chinh xéc dic biét cao A

— Cép dic biét chinh xac C

Theo cbng dung:

— May tién vit (loai phd bién) c6 vit me dé tién ren

— May tién khéng cé vit me

— May tién diéu khién theo chuong trinh
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13— Puli va dai truyén

14— Hop budc tién

, 15— B0 banh rang thay thé.
Hinh 2-1: Cau tao may tién

3. Yéu cau truyén dong dién may ti¢n

)
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3.1. Truyén déng chinh:

Truyén dong chinh can duoc dao chiéu quay dé dam bao quay chi tiét theo ca hai chiéu,
vi du khi tién ren trai va phai, pham vi diéu chinh téc do truc chinh D < (40+125)/1 véi do
tron diéu chinh ¢ = 1.06 va 1.21 va cong suat |a hiang sé (Pc = const).

O ché @6 xac lap, hé théng truyén dong dién can dam bao d6 ctng dic tinh co trong
pham vi diéu chinh toc d6 voi sai s6 tinh nho hon 10% khi phu tai thay doi tir khong dén
dinh mac. Qua trinh khoi dong, hdm yéu cau phai boi tron, tranh va dap trong bo truyén.
D6i v6i may tién ¢& nang va may tién dang dung gia cong chi tiét co duong kinh 16n, dé
dam bao téc do cit toi wu va khong d6i (v = const) khi duong kinh chi tiét thay doi, thi
pham vi diéu chinh téc d6 duoc xac dinh boi pham vi thay doi téc do dai va pham vi thay
d6i duong kinh :

W % V. v D

D —_ max — max . min —_ max X ct max

) Onin B Dt min . Dt max B Vinin Dt min

O nhitng may tién ¢& nho va trung binh, hé thdng truyén dong chinh thuong 13 dong co
khong dong bo roto 16ng soc va hop tée do b vai cap tée do. O cac may tién ¢& ning, may
tién ding, hé thong truyén dong chinh diéu chinh hai ving, sir dung hé théng : bo bién doi
dong co dién mot chiéu (BBD-D) va hop toc do: khi v < vgh dam bao M = const; khi v>vgh
thi P = const. B¢ bién doi c6 thé 1a may phat mot chiéu hoac bo chinh luu dung thyristor.
3.2. Truyén déng dn dao:

Truyén dong an dao can phai dao chiéu quay dé dam bao an dao hai chiéu. Pao chiéu
ban dao cd thé thuc hién bang dao chiéu dong co dién hodc dung khép ly hop dién tir. Pham
vi diéu chinh téc d6 cua truyén dong in dao thuong 1a D = (50+300)/1 véi d6 tron diéu
chinh ? =1.06 va 1.21 va mémen khong d6i (M = const).

O ché d6 1am viéc xac lap, do sai léch tinh yéu cau nho hon 5% khi phu tai thay doi tir
khong dén dinh mtrc. Pong co can khai dong va hdm ém. Tdc do di chuyén ban dao cua
may tién ¢ nang va may tién dung can lién hé vai toc do quay chi tiét dé dam bao gitr
nguyén lugng an dao.

O may tién c& nho thuong truyén dong an dao dugc thuc hién tir dong co truyén dong
chinh, con & nhitng may tién nang thi truyén dong in dao duoc thyc hién tir mot dong co
riéng 1a dong co mot chiéu cap dién tir bo khuéch dai may dién hoic bo chinh luu c6 didu
khién.

3.3. Truyén déng phu:

Truyén dong phu cua may tién khdng yéu cau diéu chinh téc do va khéng cé yéu cau gi
dic biét nén thuong st dung dong co khong dong bo roto 1ong soc két hop véi hop toc do.
4. So' @b dién diéu khién céc loai may tién.

4.1. So dé dign may tign T620.
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Hinh 2-2: So d6 nguyén ly mach dong luc va mach diéu khién may tién T620

T620 Ia may tién ren vit van nang.
Dé thyc hién truyén dong cho bd phan may, nguoi ta dung 4 dong co dién khong dong bo
3 pha 16ng soc.
— Déng co BDC (P=10kw, n=1450 vong/phut) theec hién truyén dong chinh.
— Dong co BB (P=0,125kw, n=2800 vong/phut) quay bom dung dich ngugi.
—  Péng co BD (P=1kw, n=930 vong/pht) ding cho hé théng dau ép.
— Dong co PN (P=1kw, n=1410 vong/phut) dung cho hanh trinh chay nhanh cua hop xe dao.
Nguyén ly hoat dong:

Pé dién &p khong nguy hiém 36V diung cho dén thap sang. Pién &p 127V dung cho
mach diéu khién, ta ding bién a4p BA. Khi déng cong tac CT, dén P sang.

Khai dong dong co DC, DB va BD bang cach an nit khai dong M2, khi d6 mach 1 -3
~5-7-K1-8-6-4-2khép kin, cuon day cong tic to K1 co dién, cac tiép diém thuong
mé K1 ctia mach dong luc va mach diéu khién dong lai. Cac dong co BC, PB va BD dugc
dau vao mang dién. Tiép diém K1(3 — 5) déng lai dé duy tri mach dién khi ta buéng nut
nhan M2. Khi can thiét c6 thé ngiat dong co ctia bom dung dich lam ngudi BB bang
MCCB2 va ngit DD bang phich cim F(dong co BD chi dugc lap vao khi st dung ban dao
truyén dong bang dau ép).

Sau khi gia céng xong chi tiét ly hop ma sat dia mo ra, s& lam tiép diém thuong ma cua
cong tic hanh trinh CH1 déng lai. Cudn day role thoi gian T ¢o dién, tiép diém thuong dong
mé cham T (5-7) mé ra sau mot thai gian dwoc chinh dinh trude — Cong tic to K1 mat
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dién, mo céc tiép diém chinh trong mach dong luc — cac dong co PC, PB va BD ngung
hoat dong. Role thoi gian T ¢6 tac dung ty dong ngat dong co khi thoi gian chay khong tai
qua dai nham han ché thoi gian dong co chay khong tai mot cach vo ich va 1am viéc véi hé
s6 cong suit thap. Néu thoi gian chay khong tai ngan hon thoi gian chinh dinh cua role T thi
mach van hoat dong binh thuong.

Pong co chay dao nhanh PN duoc khéi dong bang cong tic to N. Cong tic to nay tac
d6ng khi cong tic hanh trinh CH2 déng, nhd quay truc phu lip trén hop xe dao (& may méi
thi bAm nut trén dau tay gat). Trong so d6 dién con dung ampe ké A Iip vao mét pha cua
dong co chinh.Vong chia 6 caa ampe ké c6 3 phan: phan khic do6 mau trang bén trai chi
may chay khong tai va lam viéc véi phu tai nho, phan mau den ¢ giita chi phu tai dat tir 85
dén 100% va phan chia d6 mau trang bén phai chi qua tai. Cac dong co duoc bao vé qué tai
bang cac role nhiét RN1, RN2 va RN3.

Dung dong co ta nhan nit ding D.

4.2. So dé dign may tign T616
Trén may c6 ba dong co khong dong bo ba pha roto 16ng soc:
— Déng co DI truyén dong chinh, dién ap 220/380V; cong sudat 4,5kW; téc dg 1440 vg/ph.
— Déng co B2 bom dau, dién &p 380/220V; cdng sudt 0,1kW; téc dé 2700 vg/ph.
— Déng co B3 bom nuée, dién ap 380 /220V; cong sudt 0,125kW; téc dé 2800 vg/ph. Mach
khong ché cé dién ap 380V.
Nguyén |y hoat déng:

Khdng ché su 1am viéc cia may biang cong tic xoay nhiéu tiép diém dat canh u dung.
Néu tay gat & vi tri giita (&ng vai vi tri 0 trong hinh 1-3) may s& khong lam viéc.

Khi déng CB, role dién ap PH tac dong s& dong tiép diém PH dé duy tri va dong thoi
chuén bi cho K1 hoac K2 va K3 lam viéc.

Khi dwa tay gat cong tac Ién phia trén (vi tri 1cia CM b), Cong tic to K1va K3 ¢ dién
vi duoc ndi kin mach. Céc tiép diém chinh thudng mé K1 & mach dong luc dong lai, dong
co BC quay theo chiéu thuan.

Khi dua tay gat cdng tic xubng phia dudi (vi tri 1’ CM b), Céng tic to K2 va K3 cd
dién vi dugc ndi kin mach. CAc tiép diém chinh thuong mé K1 & mach dong luc dong lai,
dong co PC quay theo chiéu nghich.

DPong co bom dau BD 1am viéc ddng thoi voi dong co chinh BC bang cong tic to K3, ¢
vi tri (1) hodc (1°) cong tic to K3 déu tac dong.

Tat moé dong co PN bom nudc bang MCCB2, né ciing chi lam viéc khi dong co chinh
bC lam viéc.

Chiéu sang cuc bo trén may bang dén B 36V lay dién qua bién &p BA va nho cdng tic
CT.

B0 vé ngan mach cia dong co va mach khéng ché bang CB va MCCB. Bao vé thap ap
bang role PH. Néu dién ap luéi dién qué thap thi PH khong tac dong, tiép diém PH ( 1-3)
hd mach. Céc cong tic to K1,K2 va K3 ngung hoat dong, mach duoc bao vé. Bao vé qua tai
bang ro le nhiét RN.
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Hinh 1-3: So' @6 nguyén ly mach dong luc va mach diéu khién may tién T616

4.3. So dé dign may tign 1A64
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Hinh 2-3a: So d nguyén ly mach dong luc may tién 1A64.
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Trén may dit ba dong co dién khong déng bo réto 16ng soc, dién ap 220/380V:
— Péng co IM truyén déng chinh ,céng suat 25kW, téc dé 1450 vg/ph.
— Déng co 2M chay nhanh ban dao, cong sudt 1,7kW, téc dé 1420 vg/ph.
— Déng co 3M bom chdt léng 1am lanh, cong sudt 0,15kW, téc dé 2800 vg/ph.

Nqguyén Iy hoat déng:

Truyén ddng chinh: Trén may bd tri hai vi tri ndt nhan diéu khién c6 tac dung nhu
nhau dé diéu khién may duoc dé dang.
Bang nat 4n thir nhat gdm cac nat 1KY, 3KY, 5KY.

Bang nat an thir hai gom cac nat 2KY, 4KY, 6KY.
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Hinh 2-3b: So d6 nguyén ly mach diéu khién may tién 1A64

Khoi dong may theo chiéu thuan va chiéu ngugc dung ndt nhan 4KY va 6KY. Khi khoi
do6ng may theo chiéu thuan ta 4n nat 4KY hoic 3KY, cong tic to KM co dién, do mach 1 —
9—11-21 — 29— KM — 4 — 2 khép kin hoac theo mach 1 — 9 — 29— KM — 4 — 2. Cong tic to
KM hoat dong va dong cac tiép diém thuong mé KM (19 — 27) cung cép dién cho role RL.
Khi d6 céc tiép diém thuong mo RL (23 — 31), (19 — 29), (13 — 17), va mo tiép diém
thuong déong RL (11 — 15) loai role téc d6 PKC ra khoi mach khéng ché. Sau khi céc tiép
diém thuong mé cua role RL dong lai, khoi dong tir KT tac dong domach 1 -9 — 11— 13 —
17— 25-KT — 2 khép kin hozc theo mach 1 — 9 — 13 — 17— 25-KT — 2. va s& dong cac tiép
diém thuong mo KT ndi dong co 1M voi ludi dién dé 1am viéc.
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Khoi dong truyén dong chinh theo chiéu nguoc lai duoc thuc hién tuong tu nhu trén
bang nut 4n 5KY hoac 6KY.

Néu ngirng truyén dong chinh duoc thuc hién nhu sau: 4n ndt 4n 1KY hoic 2KY, cong
tic to KM, KT, KN va ro le RL mat dién. Tiép diém thuong dong RL ((11 — 15) dong lai
dua role kiém tra téc do PKC vao mach hdm. Céc tiép diém thuong mé RL (23 — 31), (19 —
29), (13 — 17) mo ra cat khoi dong tir KT hozc KN va cat dong co 1M ra khoi ludi dién.
Nhung theo quan tinh dong co van quay, néu dong co dang quay theo chiéu thuan, role toc
d6 PKC gén vai truc dong co chinh ciing quay theo chiéu thuan lam cho tiép diém PKC (15
— 31) dong lai. Khoi dong tir KN tac dong sé ndi dong co chinh véi ludi co doi hai pha dé
ham ngugc. Pong thoi & mach dong luc cac tiép diém thuong mé cua khoi dong tir KT mo
ra, dong co duoc cung cip dién qua dién tro TC giam bot dién ap dit vao dong co, dé han
ché dong dién hdm. Khi téc d6 cia dong co giam dén mirc d6 nao do tiép diém PKC (15 —
31) mé ra, cit mach cung cap dién cho dong co chinh va né dwoc hdm tu do.

Néu dong co hoat dong theo chiéu nguoc thi qua trinh hdm dung thong qua tiép diém
PKC (15 — 17).

Truyén dong dn dao tw dong: truyén dong an dao tu dong duoc truyén tir truyén dong
chinh qua hé thdng banh ring va truc vit me. Diéu khién truyén dong in dao tu dong bang
cac tay gat co khi.

Truyén dong nhanh ban dao: Truyén dong nhanh ban dao do dong co 2M dam nhiém.
Pé diéu khién chay nhanh ban dao theo phuong doc hoic ngang ta chuyén tay gat vé phia ta
muén thuc hién dé dong dién cho mét trong cac ly hop dién tir. Cac ly hop nay tac dong sé
ndi co khi giira truc dong co 2M véi truc vit me va ban dao. An nat 10KY khai dong tir KK
lam viéc s& dong tiép diém thuong mo KK cung cép dién cho dong co 2M. Pong co 2M
quay sé lam chay nhanh ban xe dao.

Truyén dong bom nwéc 1am lanh: Nhan nat 9KY khoi dong tir KO tac dong sé dong
cac tiép diém thuong mo cung cap dién cho dong co 3M 1am viéc dé bom nudc lam mat.
Ngimng dong co 3M ta an nat 8KY.

Do phu tai cia dong co chinh bang dong hd ampe. Bong kin tiép diém thuong kin mé
cham cua role thoi gian T song song véi dong hd dé bao vé ddng hd trong qua trinh khoi
dong va nguirng may.

Bao vé qua tai bang cac role nhiét 1RN va 2RN.

Bao vé ngan mach bang cac MCCB1, MCCB2, CB va cac cau chi CC1, CC2, CC3,
CC4.

4.4. So dé dign may tign 1K62
Trén may c6 bon dong co khong dong bo réto 16ng soc, dien &p 220/380V.
— Péng co PI truyén dong chinh cong sudt 7,5k W hodc 10kW, téc dé 1460 vg/ph.
—  Déng co P2 bom chat 1am lgnh cong sudt 0,12kW, téc d@é 2800 vg/ph.
—  DPéng co B3 truyén dong thuy luc cong sudt 0.8kW, tée dé 930 vg/ph.
— Déng co P4 chay nhanh ban dao kiéu AO2-12-4-@2; céng sudt 0,8kW, toc do 1350
vg/ph.
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— Mach khdng ché 127V, mach chiéu sang 36V.
Nguyén ly hoat déng:

Truyén ddng chinh: Nhin nat khoi dong (M1) cudn day cong tic to K1 cé dién, s&
dong tiép diém duy tri K1(3 — 5) dong thoi dong céc tiép diém thuong mé K1 & mach dong
lwc— dong co chinh lam viéc.

Role thoi gian T dé han ché thoi gian chay khong tai cua truyén dong chinh.

Khi chua cho may an tai, hdm cudi HT(3 — 9) duoc dong kin, role thoi gian T 1am viéc.
Sau thoi gian chinh dinh né mé tiép diém T(5 — 11) khong cho may chay khong tai.
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Hinh 2-4: So 6 nguyén ly mach diéu khién va mach dong luc may tién 1K62.

Dung truyén dong chinh bang nat ding D.

Truyén déng bom lam lanh: Truyén dong bom lam lanh duoc khdng ché bing
MCCBA4.

Truyén dong bom thuy luc: Truyén dong bom thuy luc duoc xay ra dong thoi véi
truyén dong chinh qua MCCBS3.

Truyén ddng nhanh ban dao: Truyén dong nhanh ban dao bang dong co riéng. Khdng
ché truyén dong nhanh bang nat nhian M2.

B4ao vé qua tai dong co bang role nhiét RN1, RN2, RN3.

Bao vé ngan mach bing MCCB1, MCCB2, MCCB3, MCCBA4, cau chi CC1, CC2.

Chiéu sang may: Chiéu sang cuc bd cho may bing dén D véi dién ap 36V khdng ché
dén bang cong tic CT.
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4.5. So dé dign may tign T14L.
Cong dung va phgm vi #eng dung:

May tién T14L 1a may tién van ning, co thé thuc hién duoc tit ca cac cong viéc tién.
Véi truc vit me va cac banh ring thay thé, may duoc thiét ké dé tién cac loai ren hé mét, ren
modun.... CO thé st dung may trong san xuat hang loat, san xuat don chiéc hoic trong sira
chira, ngoai ra may ciing c6 thé dung trong dao tao ¢ cac hé Cong nhan ki thuat, Cao diang
cling nhu Dai hoc trong thuc tap tay nghé.

May duoc trang bj hai dong co dién. Pong co PC1 1a dong co chinh, co hai toc do, ki
hiéu 3K112S4/2. Khi ndi A ta duoc: 2.2kW — 380V; 5.2A, 1500 vong/phit. Khi ndi YY ta
duoc 2.6kW — 360V; 6A, 3000 vong/phut. Pong co PC2 la dong co bom nudc 2K63;
0.12kW; 220/380V; 3000 vong/phdt.

Ngudn dién: dong luc 380V, diéu khién 380V, chiéu sang 24 — 36V, tin hiéu 220V.
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Hinh 2-5: So d6 nguyén ly mach diéu khién'va mach dong luc may tién T14L

Nguyén ly hoat dong:

Dit tbe do: Xoay chuyén mach CM sang trai (vi tri 1) chuan bi cap dién cho cong tic to
K3 thuc hién ndi dién vao dong co theo ché @6 A ndi tiép. Pong co 1M quay 1500
vong/phut.

Xoay chuyén mach CM sang phai (vi tri 17) chuan bj cap dién cho cong tic to K4, K5
thue hién ndi dién vao dong co theo ché do YY. Pong co dién quay 3000 vong/phdit.

Chay may: Nhan nat M1 hoiac M2, dong co quay phai hoic trai. Péng md dong co bom
nuéc 2M bang MCCB2. Tat mé dén chiéu sang P bang cong tic H3.
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Dirng may va bao vé: 4n nGt D. Duirng may sau mdi ca lam viéc phai cat ngudn bang
MCCB1. Bao vé qua tai dong co 1M bang role nhiét.
4.6. So' do dign may tign ren vit van nding.

Trén may c6 ba dong co khong dong bo roto 1ong soc, dién ap 220/380V.
— Déng co truyén déng chinh M1, cong sudat 3kw, téc dé 1450 vong/phut.
— Pong co bom nwéc M2, cong sudt 0,125 kw , téc dg 2800 vong/phlit.
— Déng co bom dau béi tron M3, céng sudt 0,08 kw, téc dg 2800 vong /phuit.
Nguyén ly hoat dong:
— Bdt 1- MCCB.
— Kéo tay gat ¢ vi tri gia, dn nat M1, cugn ddy K cé dién sé déng dién cho dong co
bom dau 3 M lam viéc.
Chay Thuan:

Kéo tay gat lén trén dé dong tiép diém 1S, cudn day cong tic to KT c6 dién dong dién
cho dong co truyén dong chinh 1M lam viéc theo chiéu thuan, déng thoi né mo tiép diém
thuong dong KT (19 —21), ( 23-25), dong tiép diém thuong mé KT (5-7) cip dién cho ro le
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thoi gian off delay T. Role thoi gian c6 dién s& dong tiép diém thuong mé dong nhanh mo
cham T (27-29) chuan bi cho qua trinh him dong ning sau nay.
Chay nghich:

Kéo tay gat xudng dudi, s& ngét tiét diém 1S, dong tiép diém 2S, cuon day cong tic to
KN c6 dién déng dién cho dong co truyén dong chinh M1, 1am viéc theo chiéu ngugc, dong
thoi né mo tiép diém thuong dong KN, dong tiép diém thuong ma KN cép dién cho role
thoi gian T dé chan bi cho qué trinh hdm déng ning.
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Hinh 2-6b: So d6 nguyén Iy mach mach diéu khién may tién ren vit van ning.
Dirng may va him dong nang:
Gia sir dong co dang chay thuan, kéo tay gat vé giira dé tiép diém cua 1S mé ra (hoac
an nGt D2) 1am cho c6ng tic to KT hodc KN mat dién, cat dong co M1 ra khoi nguon. Tiép
diém thuong dong KT duoc dong lai cdng tic to H duoc cdp dién dua mach ham dong ning
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vao 1am viéc. Sau mot thoi gian tiép diém T mé ra, cong tic to H mat dién. Qua trinh hdm
dong ning két thuc.
4.7. So dé dign may tign 1T-8A.
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Hinh 2-7a: So db nguyén ly mach mach dong luc may tién T1-8A.
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Hinh 2-7b: So d6 nguyén ly mach mach dong lrc may tién T1-8A.

— Dong co truyén dong chinh M1 hai téc do kiéu A/YY.
— Ddng co bom nudc M2.
Nguyén ly hoat déng:
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Bat cong tac 2CM sang vi tri 17, cudn day cong tic to K3 co dién, cac cuon day dong co
dugc dau kiéu tam giac ndi tiép twong ang véi toe do thap.

Bat cong tic 2CM sang vi tri 1, cudn day cong tic to K4, K5 co dién, cac cudn day
dong co dugc dau kiéu Y song song trong tng véi tée do cao.

Nhan nat D dirng may va thyuc hién him dong ning.

Chay thuan va nghich tuong tu may tién T616.
Il. Trang bi dién - dién tir may phay.
1. Khai niém chung.

Phay 14 mot phuong phap gia cong cit got cho ning suat cao, chiém khoang 10% tong
khdi luong cong viéc cat got kim loai. Trong viéc gia cong mit phang ¢ kha ning thay thé
hoan toan cho cdng viéc bao. Dao phay thudc loai dung cu cat dang try, c6 nhiéu ring (ring
& mat try hoac mat dau).

May phay la mot loai may cong cu dung dé gia cong bé mat chi tiét trén mot hay nhiéu
mat phang véi d6 chinh xac cao. Trén may phay, phdi dugc kep chit trén ban may sau do
dao sé tién hanh cat phoi.

May phay la loai may cat got kim loai pho bién, thong dung trong cac phan xudng, nha
may co khi (chiém khoang 15% dén 20%). May phay ding gia cong cac mat phang, ranh,
15, g6c, cac bé mit dinh hinh (ring, ren, cam, canh quat, ...), cat dut véi do chinh xac cap 2
+cép 8, 6 nham bé mat cap 4+6 bang céac loai dao phay try (ring thang hoic nghiéng),
dao phay mit dau, dao phay ngoén, dao phay dia, dao phay ling ring, dao phay médun, dao
phay ring lién hay ring chap, dao phay dinh hinh. Trén may phay, phoi duoc kep chat trén
ban may sau d6 dao sé& tién hanh cat phai.

2. Phén loai may phay.

Can ctr vao hinh dang va tinh nang st dung cua may, may phay dugc chia thanh hai
nhém chinh nhu sau:

o May phay dung chung:

o May phay dung: C6 truc chinh thang duang dé thao tac va diéu chinh c6 loai
don gian va loai van niang. Loai van ning dau may c6 thé quay mot goc so voi
phuong thang dang.

o May phay ngang: Loai nay c6 truc chinh nim ngang. Ban may c6 3 chuyén
dong vudng goc vaéi nhau doc, ngang va dang.

o May phay giuvong: Loai nay c6 ban may rong, thich hop khi phay céc chi tiét
c6 kich thude va khéi luong 16n, thuong ding trong gia cong hang loat.

o May phay chuyén dung:
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o May phay chép hinh: Dung dé phay maét chi tiét theo hinh dang ca vat mau
bang céach str dung hé thong dau do.

o May phay banh rang: Trén may nay duogc thiét ké ban may cd bo phan diéu
chinh géc nham tao thuan loi cho viéc phay banh ring, then ring.

» Cé&c bo phan chinh cua may phay:
— Than may dung dé d& tat ca cac bo phan khac caa may.

— Can may la chi tiét duoc dic bang gang c6 dang hinh hop, trén can may c6 dudng
truot dimg va dudng truot ngang dung dé din hudng cho céc chuyén dong cua ban may.

— Séng truot 1a bo phan trung gian giira cong-x6n va ban may, ban may dich chuyén
ngang trén duong truot cua cong-xon.

— Tryc chinh gan dau kep dao truyén chuyén dong tir hop sé dén truc dao phay.
— Hop tde @6 truc chinh diéu chinh céc téc dd khac nhau cho truc chinh.

— Hop toc do in dao: c6 tac dung cap cac luong chay dao khac nhau ciing nhu luong
chay dao nhanh cho ban may va thay doi chiéu chuyén dong cia ban may.
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Hinh 2-8: C4u tao may phay.
3. Yéu Cau Truyén Pong Pién Cia May Phay.
3.1. Truyén dgng truc chinh

— Latruyén dong quay dao yéu cau dao chiéu quay va diéu chinh téc do duoc. Pham vi
diéu chinh téc do 14 ti s gitra toc do 16n nhét va nho nhét.
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— Truyén dong truc chinh ctia may phay thuong 1a dong co khong ddéng bo roto 16ng
soc dao chiéu quay duoc va diéu chinh toc d6 bang hop so.

— Qué trinh khai dong c6 thé dugc thuc hién ddi ndi sao — tam giac hoic sir dung bo ly
hop dé tach truc chinh ra dé qué trinh khai dong nhe hon.

— Khi dirng may dé dimg mdy nhanh ngudi ta sir dung bién phap him dong ning, him
nguoc, phanh dién tur.
3.2. Truyén dpng dn dao.

— LA truyén dong di chuyén cua ban may trong qua trinh phay. Luc dn dao duoc Xxac
dinh bang biéu thic:

Fad = kFx + Fms + FN
Trong do:

Fx: thanh phan luc cét theo huéng di chuyén caa ban dao.
k: 1.2 + 1.5: hé sb.

Fms: luc ma sat truot.

FN: lyc dinh.

Fad: luc an dao.
— Truyén dong in dao ciia may phay thuong 1a dong co khong dong bo roto 16ng séc
da0 chiéu quay duoc va diéu chinh tdc d6 bang hop sb.

— Hé théng di chuyén ban may phai bao dam di chuyén duoc hai chiéu theo céc
phuong doc, ngang va dung & ché do 1am viéc va ché do di chuyén nhanh.

— Yéu cau viéc di chuyén ban may phai chinh xac, dé thuc hién dugc phai ¢am bao tinh
6n dinh cua qua trinh khai dong va ding dong co di chuyén ban may.

— Viéc chon ding cong suit cua dong co truyén dong la hét siac quan trong. Ta phai
quan séat va tim hiéu k¥ céac thdng sé cia ché do lam viéc ddi véi may can chon cong suat,
két cau co khi cua may bao gdm so d6 dong hoc va trong lwong cac bo phan chuyén dong.

4. So dd dién diéu khién cac loai may phay.
4.1. Méy phay 6H8L.

May phay 6H81 Ia loai may phay ngang dung dé gia cong céc chi tiét bang thép, gang,
kim loai mau, hop kim va chat déo. May nay thich hop véi dang san xuat don chiéc va loat
nho:

+ Gia cong mit phang bang dao phay tru.

+ Gia cbng mat bac.

+ Gia cong ranh hoic cit dat bang dao phay.
+ Gia cdng cac bé mat dinh hinh.
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+ Gia cong banh ring bang dao phay dia dinh hinh.

+ Gia cong ranh xoan trén mat try va mat cau.
Dic diém ciu tao cua may phay 6H81 1a truc chinh nim ngang, truyén dong chay dao
dugc thuc hién theo ba phuong vudng goc trong khong gian va ban may c6 thé xoay chéo
mot goc trong pham vi cho phép.

Trén may c6 3 dong co khong ddng bo 3 pha roto 16ng soc:
— Truyén déng chinh tir dong co 4,5 KW, 1440 vong/phiit.
— Péng co truyén déng chay dao 1,7 KW, 1420 vong/phuit.
— Dong co may bom 0,125 KW, 2800 vong/phut.

L1
L2
L3
N
PE
2 RMI 4 RN2 g RN3
43 . Pt i
MCCB—€—E—C 1 5
sl a1
D1 5] 7
3 s ’f@) 8
\_'.((’3_‘ -
Ver
ON2
- TAY s
1 DEN 2 |9 N 1 —
cM e S : k) 8
4] > N! -
13 KL
1 I RS S
ON3
1
D3 ke g 19
ole I k2)
15 17 -

Nauyén ly hoat dong:

Dién ap Y/A = 220/380V, bat MCCB cung cip dién cho may. Bat CM chon chiéu quay
cua dao phay. Nhan nit ON2 cong tic to K1 tac dong tiép diém thudng mé cia nd dong lai
tu duy tri, cac tiép diém thuong md ¢ mach dong luc dong lai, nam cham dién tir NC tac
d6ng. Lyc tac dong cta nam cham lam nha phanh hdm truc dong co 1M. Péng co 1M bit
dau quay lam cho dao phay quay.
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—  Khi déng co truc chinh by ket sé ta c6 thé nhdap nha nut N.

Nhan nat ON3 cdng tic to K2 tac dong tiép diém thuong maé caa nd dong lai tu duy tri,
c4c tiép diém thuong mé ¢ mach dong luc dong lai dong co truyén dong ban 2M quay. Ban
di chuyén vé trai hoic phai, ra ngoai hoic vao trong, 1&n hoic xudng tuy theo tay gat co khi
da chon va di chuyén dung lai khi cham cong tic hanh trinh KB. Néu nhian ON1 dong co
3M quay, chét long duoc bom 1én 1am mat qua trinh cit got. Bat dén bang cong tic CT. Khi
mubn nging tat ca truyén dong caa 1M, 2M nhan nat D2. Ding toan bo nhan D.

4.2. So dé dign méay phay 6P81.
Trén may c6 3 dong co khong dong bo ba pha réto 16ng soc:

— Pong co truyén dong chinh 2M, cong suat 5 kW toc do 1450 vg/ph. Khi lam viéc

binh thuong dau tam giac voi dién ap 380V.

— Pong co truyén dong ban 1M codng suit 2kW, toc do 1440 vg/ph, dién ap A/Y

220/380V.
— Pong co bom chat long 1am lanh 3M cong suat 0.12kW, téc do 2700 vg/ph, dién ap
A/Y 220/380V.
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Neuyén Iy hoat donq:

Cho chay dong co tryc chinh 2M va dong co chay dao 3M bang nat an M1 va M2 nho
cac cong tic to KM1 va KM2 theo trinh tu sau day:
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Truéc hét cho chay dong co 2M, sau d6 dong co 3M. Ca hai dong co ding lai khi nhan
nat D, ciing nhu khi cit MCCB1& mach dong luc.

NGt nhdn M2 (day truc chinh) dung dé chay dong co cua truc chinh 2M trong thoi gian
rat ngan dé lam nhe qua trinh chuyén do6i téc d6. Khi nhdn nat M2, mach
1-3-9-7-KM1-8-6-4-2 khép kin, va luc dy cong tic to KM1 c6 dién. Dong thoi tiép
diém thuong dong mé cham T(9-7) mo ra, khi d6 KM1 mat dién, trudng hop nay twong
duong v6i qua trinh nhap nha dong co truc chinh.

Pé nhanh chéng dimg dong co truc chinh sau khi cat mach, nguoi ta dung li hop phanh
dién tir NC, qua trinh cung cap cho ly hop nay dugc truyén theo mach: tiép diém thuong
dong cua KM, tiép diém thuong mo dong cham cua role thoi gian T, bo chinh luu.

Thoi gian ma ly hop phanh dién tir NC c6 dién ap duoc xac dinh bang cach diéu chinh
role thoi gian T. Khi dong MCCB2 thi dong co may bom M1 hoat dong.

4.3. So dé dign may phay FA3B.

May phay c6 nhiéu chuyén dong, dung nhiéu dong co riéng biét khac nhau. Cac chuyén
dong d6 c6 lién quan mat thiét dén nhau. Trudc hét bom dau phai 1am viéc truéc truyén
dong cua truc chinh, truyén dong ban may phay 1am viéc khi truyén dong truc chinh da
quay. Néu truyén dong truc chinh dirng thi truyén dong ban may ciing dung theo.

- May c6 4 dong co roto 1ong soc:
+ 4M: Béng co truyén dong truc chinh c6 cong sudt 5,5 KW.
+ 3M: Déng co ban mdy cé cong sudt 1,1 KW.
+ 2M: Péng co bom niréc 1am mat ¢ cong suat 0,115 KW.
+ IM: Péng co bom ddu cb cong sudt 0,7 KW.
— Trang bi diéu khién:
+ K1, K2, K3, K4, K5, K6: Contactor.
+ T: Relay thoi gian.
+ 1RN, 2NB, 3ND, 4RN: Relay nhiét bao vé qua tai.
+ D1, D2: Pén chiéu sang va deén bao hiéu.
+ CT1, CT2, SA1, SA2: Cong tac.
+ CB, MCCB1, MCCB2, MCCBa3.
+ SB1, SB2, SB3, SB4: Nt nhan.
+ -X,-Y,-Z,+X, +Y, +Z: Hanh trinh di chuyén ban may theo céc truc toa dd.

+ CC: cau chi bao vé.
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Hinh 2-11a: So d6 mach dong lyc may phay FA3B.

1-4 2-5 3-6 1-9 2-8 3-7
| X X X

Nauyén ly hoat dong

Pé chon chiéu quay truc chinh (4M) khi phay (thuan, nghich) trudc tién ta dong MCCBI
sau do6 bat cong tac dao pha CM, sau d6 dong CB liic nay dén bao hiéu D1 sang nhung truc
chinh chwa quay, liic nady déng co bom dau dang hoat dong trudc bang cach bat CB2.

Khi ta nhan SB1 thi dong co truc chinh quay theo chiéu di chon.

Khi ta chon cong tic SA2 ¢ vi tri X hodc Y hoic Z va néu ta chon cong tic SAL & vj tri
D (vi tri ma ban may chay sang trai véi buéc tién nhanh) hozc & vi tri B (vi tri ma ban may
chay sang trai v6i budc tién cham) hay vi tri C (vi tri ma ban may chay sang phai véi budc
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tién nhanh) hozc ¢ vi tri A (vi tri ma ban may chay sang phai vai budc tién cham). Khi ta

bat céng tic CT2 thi bom dung dich lam mat hoat dong (d6ng co bom nuéc).

Khi ta nhan nat 4n SB2, SB3 thi dong co truc chinh dung lic nay khoi dong tir K, hoat
dong dé dua ngudn mot chiéu vao ham dong co, sau mot thoi gian ta cai dat thi khoi dong tir
Kz ngat théng qua tiép diém thuong dong md cham cua role thoi gian T(13-15).

Néu trong qua trinh hoat dong gap su ¢6 mudn dirng hé thong ta mé CB2. Néu mubn dén
chiéu sang khi 1am viéc thi bat cong tac CT1.

Hinh 2-11b: So d6 mach diéu khién may phay FA3B.
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4.4. So do dign may phay P12A.
Trén may c 3 dong co khong ddng bo 3 pha roto 16ng séc dién ap 220/380V.

—  Déng co quay dao phay cong sudt TKW, téc dé 1440 vg/ph.

PO CHI PHI

—  Déng co truyén dong ban cong suat 1,7 kW, téc dé 1420 vgl/ph.

—  Déng co bom chat léng 1am lanh cdng sudt 0,125kW, téc dg 2800 vg/ph.
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Hinh 2-12a: So @6 mach dong luc may phay P12A.

Tén Sang | Ngung Sang | Téncdng | Ratruéc | Ngung | Vao sau
cong tic | trai lai phai tic 1én lai xuéng
1KA1 - - X 2KA1 - - X
1KA2 X X - 2KA2 X X -
1KA3 X - - 2KA3 X - -
1KA4 - X X 2KA4 - X X
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Hinh 2-12b: Mach diéu khién may phay P12A.
Tén tay gat Kiéu diéu khién
Tay Ty dong
NY1 - X
NY?2 X -
NY3 X -
+ KH, K1, K2, K3, K4, K5 : cong tic to.
+ 1RN, 2RN, 3RN : Role nhiét bao vé dong co.
+ CM: Thiét bi dao chiéu dong co truc chinh.
+ NY : Tay gat chon ché do.
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+ KA, KB: Céc bo cong tac hanh trinh khdng ché.
+ NC: Nam cham ham.
+ PKC: Ro le toc do.

Nqguyén li hoat déng :

Truyén ddng chinh:

Péng MCCB, CB cung cép dién cho mach déng luc va mach diéu khién, bat cong tic
CM chon chiéu quay truc chinh. Bat tay gat NY1, NY2, NY3 chon ché do lam viéc tu
dong hoic bang tay.

Khi nhan ndt M cong tic to K1 tac dong. Tiép diém thuong mo K1 dong lai tu duy tri,
va dong thoi cap dién cho mach khéng ché truyén dong ban. Céc tiép diém thudng mé &
mach dong luc dong lai, dong co M1 quay lam cho dao phay quay. Bat cong tic CT2 cong
tic to K2 tac dong, dong co bom chét long 1am mét hoat dong.

Khi sang s truyén dong truc chinh, tiép diém thudng mé cua hanh trinh 1KB dong lai,
tiép diém thuong dong 1KB md ra cong tac to KH tac dong. CAc tiép diém thuong mo cua
cong tic to KH & mach dong luc dong lai. Cac dién tro R1, R2 dugc dua vao hai pha stato
dong co dé 1am viéc véi mémen quay nho dua cac banh ring vao an khop véi truc. Két thic
qua trinh sang sb, 1KB lai dugc dua tra vé vj tri ban dau.

Khi dirmg dong co truc chinh an nat D1 hoac D2. O thoi diém ban dau céc tiép diém cua
role kiém tra toc d6 PKC van déng. Cong tic to KH tac dong, tiép diém thudng mé dong lai
dé duy tri. Céc tiép diém thuong mo cua cong tic to KH & mach dong luc dong lai ddu dong
co vao ludi dién qua cac dién tré R1, R2 vdi tir truong nguoc lai dé hdm nguoc. Khi toe do
dong co gan bang khong, tiép diém cua role kiém tra téc do PKC mo ra, cong tic to KH mat
dién, dong co duoc cit ra khoi ludi dién va nging quay.

Truyén déng ban:

Khdng ché bang tay: dé truyén dong ban vé phia trai hoic phia phai dua tay gat co khi ¢
truéc ban vé phia trai hoac phia phai. Céc tiép diém ciia 1KA3 hoic 1KA1 dong lai, cac tiép
diém 1KA4 hoic 1KA2 mo ra. Cong tic to K3 hoic K4 tac dong, cac tiép diém thuong mo
& mach dong luc dong lai dong co 3M hoat dong ban s& di chuyén vé phia trai hoic phia
phai. Néu ban dang di chuyén véi toc do an dao an nut 3K'Y1 hoic 3KY2 cong tac to K5 tac
dong, CAc tiép diém dong lai, nam chadm NC tac dong. Luc hit cia nam cham tac dong vao
khép ma sat co khi 1am cho ban di chuyén nhanh theo chiéu dang an dao cta ban.

Dé di chuyén ban ra, vao dua tay gat co khi ¢ canh u ra phia ngoai hoic vao phia trong.
Dé di chuyén u Ién, xuéng dua tay gat co khi & canh u I&n phai trén hoic xuéng phia dudi.
Trong ca hai trudng hop ndy cac tiép diém 2KA3 hodc 2KA1 déng, cac tiép diém 2KA4
hodc 2KA3 m¢ ra. Cong tic to K3 hodc K4 tac dong. CAc tiép diém thudng mé & mach
dong luc dong lai, dong co lam viée dua ban di chuyén ra hoic vao, dua u 1én hoic xudng
V6i toc d6 an dao. Néu ban va uy dang 1am viéc véi toe d6 an dao 4n nat 3KY1 hodc 3KY2
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cong tic to K5 tac dong 1am cho nam cham NC tac dong — Ban hoic u di chuyén nhanh
theo chiéu dang 1am viéc.

Khéng ché tw déng theo chiéu dec ban: Cong tic dat ¢ vi tri ty dong, céc tiép diém
NY2, NY3 mé ra con tiép diém NY1 dong lai:

Chu trinh tu dong thuc hién nhu sau : Gia st chuyén tay gat co khi ¢ truéc ban vé phia
tréi, tiép diém cia 1KA3 dong lai, tiép diem 1KA4 mo ra. Cong tac to K4, K5 tac dong dua
ban di chuyén nhanh vé phia trai. Khi chi tiét dén gan dao tay gat co khi gin trén ban tac
dong vao co cau cam 1am cho tiép diém cua 3KAL1 mé ra, 3KA2 dong lai, cdng tic to K5
mat dién cat hanh trinh chay nhanh cta ban. Khi cat got xong tay gat co khi gan trén ban tac
d6ng vao tay gat ¢ trudce ban 1am cho tiép diém cua 1KA1, 1KA4 dong lai, tiép diém 1KA2,
1KA3 mé ra. Lic d6 Cong tic to K4 van 1am viéc theo mach 1 — 3 —11 —13 —15— 21— 25—
27— 37— 39 — 41-K4-14 —10 —8— 6 — 4-2. Sau d6 tay gat co khi gan trén ban tac dong vao
co cau cam lam cho tiép diém cua 3KA2 mé ra, tiép diém 3kA1 déng lai, cdng tic to K4
mat dién, cong tic to K3, K5 tac dong ban di chuyén nhanh vé phia phai dén vi tri bén phai
néu mudn cho ban nging lai dua tay gat co khi & truéc ban vé vi tri gitra, néu khong dua tay
gat cho ban ngung lai thi tay gat co khi gan trén ban tic dong vao co cau cam lam cho tiép
diém cua 3KA2 dong lai, tiép diém 3KAL mé ra. Khoi dong tir K5 nging 1am viéc ban
chuyén sang toc do an dao.

Sau d6 tay gat co khi gan trén ban tac dong vao tay gat ¢ trude ban 1am cho tiép diém
cua 1KAL mé ra, tiép diém 1KA2 déng lai, cong tic to K3 van lam viéc theo mach
1-3-11-13-15-21-25-27-29-K3-10-8-6—4-2 sau d6 1KA2 nhung K3 van co dién theo
mach 1-3-11-13-15-21-25-27-29-K3-10-8-6— 4-2. Tiép theo d6 tay gat co khi gan
trén ban tac dong vao co cau cam lam cho tiép diém 3KA2 mo ra, tiép diém 3KA1 déng lai,
cong tic to K3 mat dién, cdng tic to K5, K4 tac dong, ban di chuyén nhanh vé bén trai.
Khi tay gat co khi gin trén ban tac dong vao co cau cam lam cho tiép diém cua 3KAL ma
ra, tiép diém 3KA2 dong lai, cong tic to K5 mat dién ban chuyén sang téc do an dao va lap
lai chu ky dau.

Lién dong bao vé:

+ Bao vé qua tai dong co bang cac role nhiét.
+ Bao vé ngan mach bang cac cau chi, CB, MCCB.

Lién dong khong cho dong thoi chay hai dong tac ban nho céc tiép diém cua 1KA2,
1KA4, 1KA2, 2KAA4.

4.5. Mdy Phay Duing 6A54.

Trén may c6 nim dong co khong ddng bé rotor 1dng soc dién ap 220/380V .
— Pong co 1M truyén dong chinh cong suit 40KW; téc d6 1470 v/ph.
— Dong co 2M truyén dong ban cong suét 4,5KW: téc d6 1440 v/ph .
— Pong co 3M truyén dong phanh ban cong sudt 7TKW; toc do 1440 v/ph .
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— Pong co 4M bom diu boi tron cho may cong suat 1,7KW; téc d6 930v/ph .
— Pong co 5M bom chit 10ng cong suat 0,15KW; tdc do 2800v/ph.
May con b tri cac bo dién tré 1C , 2C & mach dong luc cia dong co 1M va 2M dé phuc
vu cho qua trinh him va sang sb cac truyén dong .
Mach diéu khién 127V, mach dén chiéu sang cuc bo 36V.
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Hinh 2-13b: Mach diéu khién may phay 6A54.
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Nquyén Iy hoat dong:

Truyén déng chinh: Truyén dong chinh chi dugc 1am viée sau khi dong co bom dau 4M
lam viéc . Cong tic 2NY-1, 2NY-2, 2NY-3, 2NY-4, dung dé chon chiéu quay cua truc
chinh. An nit 1KY-1 hodc 2KY-2 dé cong tac to 8K tac dong, bom dau 1am viéc. Sau khi d3
da ap luc dau boi tron may, tiép diém thudng md cia role ap luc dau 1PR, 2PR dong lai,

role 2RL tac dong. Tiép diém thuong mé 2RL déng lai dé chuan bi cho truyén dong chinh
va truyén dong ban 1am viéc .

An nat 3KY-1 hodc 3KY-2, role IRL tac dong dong tiép diém thuong mé 1RL ty duy tri
va déng cac tiép diém thuong mé 1RL, 1am cho cbng tic to 3K va 1K hodc 2K lam viéc.
Cac tiép diém cua chiung & mach dong luc dong lai. Pong co 1M hoat dong . Gia sir bac
cong tac chuyén mach 2NY vé vi tri phai céc tiép diém ctia 2NY-2, 2NY-3 mo ra , tiép diém
2NY-4 dong lai chuan bi cho mach ham, tiép diém 2NY-1 dong lai cung cip dién cho cong
tic to 2K. Cong tic to 2K tac dong s& dong cac tiép diém thudng md clia nd & mach dong
luc dua dong co truc chinh 1M vao lam viéc theo chiéu phai .

Néu bat cong tic 3NY vé phia phai tiép diém 3NY-2 dong lai. Khi truc chinh lam viéc,
tiép diém cua cOng tic to 2K (4-26) dong lai, role 3RL tac dong. Tiép diém thudng mé 3RL
dong lam cho role 4RL tac dong ma tiép diém thuong dong 4RL (99-13).

Dirng dong co truc chinh IM: Néu dong co dang chay theo chiéu phai (2K c6 dién ) thi
an nut dung 4KY- hoac 2KY- hoac chuyén vi tri ciia 3NY, role 1RL mét dién 1am cho cong
tac to 2K va 3K mat dién. Tiép diém 2K (21-23) dong lai 1am cho c¢Ong tic to 1K c6 dién.
Pong co dugc ham nguoc vdoi su tham gia cua dién trg 1R trén mach Stator. Khi tdc do

giam xudng gan bang khong thi tiép diém cua role kiém tra toc @6 PKC mo ra, cOng tic to
1K mat dién. Cac tiép diém thuong moé 1K & mach dong luc mé ra cat dong co ra khoi luédi
dién, qua trinh ham két thic .

Sang sb truyén dong chinh duogc thyc hién nhu sau: Bat cong tac chuyén mach INY vé vi
tri lam viéc bang tay dé tiép diém 1NY-1( 4-24) dong lai. Khi sang s6 7BK tac dong, tiép
diém 7BK (11-37) m¢ ra va tiép diém 7BK (11-41) dong lai. Role 5SRL tac dong va déng
tiép diém thuong md SRL (11-41) dé duy tri. Sang s6 xong, 7BK lai trd vé vi tri ban dau,
tiép diém 7BK (11-37) déng lai, tiép diém 7BK (11-41) mé ra. Role thoi gian 1T tac dong,
tiép diém thuong mé 1T (33— 37)dong lai, cdng tic to 2K tic dong theo mach
1-3-5-7-97-11-35-37-33-19-29-31-2K-4-2 .

Pong co chinh quay voi toc dd cham vi c6 bo dién trd IR ndi tiép voi stator.
Pong co chinh quay dua banh ring vao an khdp véi truc, sau thoi gian duy tri tiép diém
thuong déng mo cham cia role thoi gian 1T (11-35) mo ra, cit dién role thoi gian 1T va
role trung gian 5RL. Tiép diém thudng mé cua role thoi gian 1T md ra cat dién cOng tic to
2K két thuc qué trinh sang s6. Qua trinh 1am viéc ciia dong co chinh theo chiéu trai ciing
tuong tu nhu chiéu phai .
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Truyén déng ban: Khi truyén dong ban cong tic INY dat ¢ vi tri tw dong hodc bang tay

dé chon ché do lam viéc.

Lam viéc bang tay: Cong tic INY dit ¢ vi tri lam viéc bang tay, cac tiép diém INY-1,
INY-4, INY-5, INY-6 dong lai, cac tiép diém INY-2, INY-3 mdra .

Qua trinh an dao chi xay ra khi truc chinh di lam viéc nho tiép diém thudong mo 1K
hoidc 2K déng lai. Pua tay gat co khi cho ban chuyén dong doc, ngang hodc u dao 1én,
xudng. Gia st mudn cho ban chay vé phia phai, dwa tay gat co khi cho ban chay theo chiéu
doc.

Nhan nat khoi dong SKY-1 cdng tic to 5K tac dong theo mach
1-3-5-97-9-11-73-75-77-79-81-83-85-5K-20-18-16-12-6-4-2. Cac tiép diém
thuong md 5K & mach dong luc s& dong lai — dong co 2M quay theo chiéu phai va dua
ban di chuyén vé phia phai. Pén cudi hanh trinh tay gat co khi dat trén ban tic dong vao
4BK (11-73) — 5K mét dién — ban nging.

Mudn ban chay tién vé phia trudc ta an nut khoi dong 3KY-1, cong tic to 7K tac dong,
cac tiép diém thuong mé 7K trong mach dong luc dong lai, dwa dong co di chuyén nhanh
ban vao 1am viéc, ban s& di chuyén vé phia trude. Khi khong 4n nat 3KY-1 hodc 3KY-2,
khoi dong tir 7K nha, sy di chuyén nhanh ban vé phia trudc nging lai.

Mudn cho ban chay vé phia sau, chuyén tay gat co khi vé vi tri truyén dong ngang ban.
Nhén nat khoi déng 6KY-1 hodc 6KY-2, cong tic to 6K tac dong, cac tiép diém thuong mé
6K ¢ mach dong luc dong lai di chuyén ban vé phia sau. Pong co di chuyén nhanh ban 3M
1am viéc, ban chay nhanh vé phia sau . Néu khong 4n nat 6KY-1 hodc 6KY-2 nira thi cong
tac to 6K nha ra. Pong co 3M bi cit khoi ludi dién va dimg lai.

Mudn cho u dao di chuyén 1én trén, dua tay gat co khi vao vi tri truyén dong u dao 1én.
An ntt 5KY-1 hodc 5KY-2, cong tic to 5K tac dong — Pong co 2M duoc quay theo chiéu
phai dua u dao di 1én phia trén. Khi tay gat co khi gin trén u tac dong 6BK, cOng tic to 5K
mat dién, sy di chuyén u dao 1én trén ngung lai. Khi di chuyén nhanh u dao 1én trén 4n nat
3KY-1 hoic 3KY-2, cOng tic to 7K tic dong — Dong co 3M dugc quay theo chiéu phai
dua u dao di chuyén nhanh 18n phia trén. Néu thoi 4n nat 3KY-1 hodc 3KY-2, cdng tic to
7K mat dién cat dong co 3M khoi ludi, su di chuyén nhanh u dao 1én phia trén nging lai.

Céc qua trinh di chuyén ban vé phia trai, di chuyén ban ra phia trudc, di chuyén u dao
xudng dudi xay ra twong tw nhu cac qué trinh da noéi & trén.

Lam viéc tw dong : COng tac INY dat ¢ vi tri 1am viée tu dong. Néu cho may lam vi¢c
tu dong theo chiéu phai thi cac tiép diém INY-2 va INY-4 dong lai, cac tiép diém INY-1,
INY-3, INY-5, INY-6 m¢ ra.

Néu cho may lam viéc tu dong ban theo chiéu doc vé phia phai thi dua tay gat co khi vé
phia truyén dong ban doc. An nut 5KY-1 hodc 5KY-2, khéi dong tir 5K tac dong . Dong co
truyén dong ban 2M quay dua ban di chuyén vé phai. Khi tay gat co khi gin trén ban tac
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dong vao 4BK sé& lam cho tiép diém thuong dong 4BK mé ra cit dién cdng tic to 5K, sy di
chuyén ban vé phia phai ngimg lai. Tiép diém thuong mo 4BK dong lai, cOng tic to 6K tac
dong, dong co 3M d4u vao ludi dién quay theo chiéu trai dua ban chay nhanh vé phia trai.
Khi 4BK tr& vé vi tri ban dau nhung cong tic to 6K van tac dong 1a do tiép diém duy tri 6K
(61-69) dong lai. Khi ban di chuyén nhanh vé vi tri cudi phia trai, tay gat co khi gan trén
ban tic dong vao hdm cudi 1BK tiép diém thuong dong 1BK (11-53) md ra, tiép diém
thuong mé 1BK (81-91) déng lai. Cong tic to 6K mat dién, cit dong co 3M khoi ludi, su di
chuyén nhanh ban vé phia tri ngimg lai. Mic du tiép diém 1BK déng lai nhung cdng tic to
7K ciing khong 1am viéc duoc do tiép diém INY-3 mo .

Néu cho may lam viéc tu dong ban theo chiéu ngang vé phia sau, dua tay gat co khi vé
vi tri truyén dong ban ngang. An nit 5KY-1 hodc 5KY-2, cOng tic to 5K tac dong. Pong co
truyén dong ban 2M quay theo chiéu phai dua ban di chuyén vé phia sau. Khi tay gat co khi
gin trén ban tac dong vao 5BK, tiép diém thuong dong SBK (73-75) mé ra — 5BK, su di
chuyén ban vé phia sau nging lai. Tiép diém thuong mo 5B (61-69) dong lai — 6K tac
dong — Pong co 3M quay theo chiéu trai dua ban chay nhanh vé phia truée. Tiép diém
thuong mo 5BK mo ra nhung 6K vén tac dong tiép diém duy tri 6K (61-69) dong. Khi ban
di chuyén nhanh vé vi tri bién & phia trudc, tay gat co khi gin trén ban tic dong vao 2BK,
tiép diém thuong déng 2BK md ra— 6K mat dién, dong co 3M ngimg quay, su di chuyén
nhanh ban vé phia trudc nging lai. Tiép diém thuong md cua 2BK déng lai nhung cong tic
INY-3 mo nén 7K khong tac dong 1am cho toan bo cac truyén dong ctia ban nguing lai.

Céc qua trinh 1am viéc tu dong cua ban vé phia trai hodc ra phia phai xdy ra tuong tu
nhu qué trinh da no6i1 ¢ trén .

Sang s6 truyén déng ban: Bat cong tic INY sang vi tri 1am viéc bang tay, dong INY-6.

Khi sang s6 truyén dong ban, 8BK tac dong . Tiép diém thudng déng 8BK mo ra, tiép diém
thuong mé 8BK déng lai. Role trung gian 6RL tac dong, tiép diém thuong md 6RL(41-51),
dong lai dé ty duy tri. Khi quay sang s6 xong, 8BK duoc tu do, tiép diém thuong mé 8BK
mo ra, tiép diém thuong dong 8BK (43—45) dong lai, role thoi gian 2T tac dong. Tiép diém
thuong mé 2T (45-57) dong lai, cOng tic to 11K tac dong. Cac tiép diém 11K & mach dong
luc dong lai ndi dong co 2M voéi ludi dién ndi tiép véi bo dién tré 2R & hai pha— Pong co
2M lam viéc & ché d6 cac pha khong ddi xtng nén co toc d6 cham dé dua cac banh ring vao
an khop véi tryc. Sau thoi gian duy tri, tiép diém thuong dong 2T (11-43) cua role thoi gian
2T mé ra cit dién role trung gian 6RL, role thoi gian 2T va cong tic to 11K két thic qua
trinh sang s6 truyén dong ban.

Khéng ché truvén dong:

— Pé khéng ché dong co bom chét 16ng 1am mat cho qué trinh cit got, bat cong tic
CT2, cong tic to 9K co dién, dong co 5M s& quay dé bom 1am mat.

— Pong va ngit dién chiéu sang cuc bo bang cong tic CT1.
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— Nging toan bo may bang nut an ding chung 2KY-1 hoic 2KY-2.

— Khi ngimg cac truyén dong ciia ban bang niit 9K'Y-1 hodc 9KY-2 chi c6 tac dung cho
cac truyén dong an dao.

Thiét bi bdo vé an toan:

— Khong cho truyén dong chinh va truyén dong ban lam viéc khi chua du dau béi tron
may, ttrc 1 role ap luc 1PR, 2PR chwa déng céc tiép diém thudng mé cua né lai.

— Truyén dong an dao chi lam viéc sau khi truc chinh lam viéc.

— Céc tiép diém thuong dong 5K, 7K khod 1an cac tiép diém thuong dong 4K, 6K tranh
hién tugng chap mach.

— Sang s6 ban chi duoc thuc hién khi truyén dong an dao khong lam viéc nho tiép diém
thuong dong 4K, 5K.

— CA4c tiép diém cta cong tic INY cho phép may chi duoc thuc hién truyén dong an dao
theo chiéu nay va chay nhanh ban theo chiéu ngugc lai.

— Béo vé€ qua tai cac dong co béng role nhiét RN1, RN2, RN3, RN4, RNS5. Khi du ap luc
dau, tiép diém thuong mo 2RL dong lai , dén tin hiéu Yes sang 1én bao mdy c6 thé lam viéc
duge. Khi chua du ap luc dau, tiép diém thuong dong 2PN dong lai, dén tin hiéu No sang
1én bao may chua lam viéc dugc.

4.6. I11. Trang bi dién - dién tir may bao giwong.
1. Khéi nié¢m chung.

May bao givong la may co thé gia cong céac chi tiét 16n. Tuy thuoc vao chiéu dai cia ban
may va luc kéo c6 thé phan may bao giwdong thanh 3 loai:

— May ¢ nho: chiéu dai ban Lp < 3m, luc kéo Fx = 30 + 50 kN.

— May co trung binh: Lb =4 + 5m, Fk = 50 + 70kN.

— May co nang: Lb > 5m, Fk > 70kN.

May bao giwdng la nhém may c6 chuyén dong tinh tién khtr hoi, dung dé gia cong cac
mat phang, cac loai ranh. M4y ciing c6 thé gia cong chép hinh d¢ tao ra cac mat cong mot
chiéu.

2. Phén loai may bao giwong.
— Dua vao sb truc phan ra:

+ May bao 1 tru: 710, 71120, 7116.

+ May bao 2 tru: 7210, 7212, 7216.

— Dua vao kich thudc phén ra:
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+ May bao ¢& nho c6 chiéu dai Lb< 3 m, lyc kéo Fk= 30 + 50 (KN).
+ May bao c& trung binh dai Lb=4+5 m, luc kéo Fk=50+70 (KN).
+ May c& nang(l6n) chiéu dai Lb >5 m, luc kéo Fk >70 (KN).
3. C4c y&u cau truyén dong trong may bao giwong.
3.1. Truyén dgng chinh:
Pham vi diéu chinh téc d¢:
D = Vmax/Vmin = Vng.max/Vth.min (33)
— Vngmax: toc do 16n nhat cia ban may ¢ hanh trinh nguoc, thudng Vagmax = 75 + 120
m/ph.
—  Vinmin: toc d6 nhé nhét cua ban may trong hanh trinh thuan, thuong Vinmin = 4 + 6
m/ph.
Nhu vay D = (12,5 + 30)/1.
Déi vai nhitng may bao giwdng ¢d nho Lb < 3m, FK =30 + 50kN; D = (3 + 4)/1, hé thdng
truyén dong chinh thuong 1a dong co khong déng bo - khap ly hop dién tir; dong co khong
d6ng bo roto day quan hodc dong co dién mot chiéu kich tir doc 1ap va hop toc do.

Nhitng may c¢& trung binh Lb= 3 + 5; FK = 50 + 70kN; D = (6 + 8)/1, hé thong truyén
dong 1a F - B (may phat mot chiéu - dong co dién mot chiéu).

Déi v6i may ¢& nang Lb>5m, FK > 70kN; D> (8 + 25)/1, hé truyén dong la hé F - B ¢6
bo khuéch dai trung gian; hé chinh luu dung Thyristor - dong co mot chiéu.

3.2. Truyén dong dn dao.

Truyén dong an dao lam viéc c6 tinh chat chu ky, trong mdi hanh trinh kép 1am viéc mot
lan (tr thoi diém dao chiéu tir hanh trinh nguoc sang hanh trinh thuan va két thuc truge khi
dao cat vao chi tiét).

Pham vi diéu chinh lugng 4n dao 1a D = (100 + 200)/1. Luong an dao cyc dai c6 thé dat
tai (80 + 100)mm/1 hanh trinh kép.

Co ciu #n dao yéu cau lam viéc véi tan sd 16n, c6 thé dat téi 10001an/ gio.

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

Truyén dong an dao thuong dugc thyc hién bang dong co khong dong bo rdto 16ng soc va
hop tde do.

Truyén dong an dao c6 thé thuc hién bang nhiéu hé théng: co khi, dién khi, thuy luc, khi
nén v.v.
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Pé thay d6i téc do truc lam viéc, ta cé thé ding nguyén tac téc do, diéu chinh téc do ban
than dong co hoic str dung hop téc d6 nhiéu cap. Nguyén tic nay phic tap hon nguyén tic
trén, nhung c6 thé giir duoc thoi gian 1am viéc cua truyén dong nhu nhau véi cac luong an
dao khac nhau.

3.3. Truyén dgng phu:

Truyén dong phu dam bao céc di chuyén nhanh ban dao, xa may, nang dau dao trong
hanh trinh nguoc, duoc thuc hién bai dong co khong dong bd va nam cham dién.
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Hinh 2-14: Hinh dang bén ngoai may bao giwong.

1: Chi tiét gia cong 2: Giwong bao 3: Dao cit 4: Bandao ding  5: Xa ngang
4. Mot sb so' d6 diéu khién may bao giwong dién hinh.
4.1 So do diéu khién mdy bao giwong.
May bao giuong gom: 3 dong co khong dong bo rdto 16ng soc, 220V/380V:

— Pong co IM: truyén dong phu, dé di chuyén xa ngang tinh tién I&n xudng.

— Dong co 2M: truyén dong an dao, dung dé di chuyén u dao tinh tién qua lai.

— Pong co 3M: truyén dong chinh, di chuyén tinh tién téi lui cua ban may.

— Céc cong tac hanh trinh: P1 & C1, P2 & C2, B3 & C3 twong tng véi CTHT (cong
tic hanh trinh) dau va cudi cua dong co 1, 2 va 3.

— B0 ly hop ma sat: BLH, banh cam s& tac dong tiép diém lam ding dong co 2 khi da
di chuyén duoc 1 luong an dao.

— KTI1 & KNI, KT2 & KN2, KT3 & KN3: twong &tng vai cuon day contactor thuan va
nghich cua dong co 1, 2 va 3.

— KY va KA: cudn day contactor ciia dong co 3 chay ché do sao va tam giéc.
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— RL: Role trung gian.

RN1, RN2, RN3: ro le nhi¢t cua dong co 1, 2, 3.
— T1,T2: Timer 1va 2.

— H: Cudn day contactor ham dong co 3.
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Hinh 2-15a: So d6 dong lyc may bao giudng.
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Hinh 2-15b: So d6 diéu khién may bao giuong.
Nguyén li hoat dong:

Nhan ON: Cuén day role trung gian RL ¢6 dién — KT1 c6 dién, tiép diém ty giir cua RL
dung dé duy tri mach dién, — 1M chay thuan — xa ngang di xudng, cham CTHT C1(5-15)
mé ra —KT1 mat dién — 1M dung, tiép diém C1(5-17) dong lai 1am KT2 c6 dién — dong
co 2M chay thuan — u dao di sang phai mot khoang goi la lwong an dao s va BLH (17-19)
mé ra— KT2 mat dién — dong co 2M ding, dong thoi BLH(5-23) déng lai — KT3 co
dién — dong co 3M thuc hién md may Y—A va theo chiéu thuan. Tiép diém KT3(19 —21)
maé ra dam bao dong co B2 van ding khi tiép diém BLH Vé lai vj tri ban dau, KT3(5 —23)
dong lai giir cho KT3 ludn ludn c6 dién — ban dao tinh tién di toi dé gia cong chi tiét, gia
cong chi tiét xong, ban dao van tiép tuc chay téi cham CTHT C3(23 —25) mo ra, C3(5 —27)
dong lai — KT3 mat dién — dong co 3M dung va thuc hién him dong niang theo mach
1-5-7-45-47-49—-H-8-6 —4-2. va ddng thoi KN1 c6 dién — dong co 1M chay nghich —
xa ngang dugc dua di 1€n vi tri cii, cham CTHT D1 — D1(27 —29) mo ra, D1(5 —31) dong
lai — KN1 mat dién — dong co 1M ding, KN3 c6 dién — dong co 3 chay nghich, ban may
dugc dwa vé lai vi tri ddu, cham vao CTHT D3 — D3(31 —33) mé ra, D3(7 — 9) dong lai —
KN3 mat dién — dong co 3M dirng. Két thic mot chu trinh 1am viéc cia may bao.

Vi tiép diém C2 vAn mad (vi u dao chua thyc hién xong chu trinh) nén khi dong co 3M
dimg — cudn day KT1 c6 dién — dong co 1M chay thuan. Chu trinh lip lai nhu cii, cho dén
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khi u dao thuc hién xong chu trinh — cham vao CTHT C2 — C2(7-9) ddéng lai— cudn day
KN2 c6 dién khi KN c6 dién hoic D3(5-7) dong khi ban dao két thiic chu trinh tro lai vi tri
dau — tiép diém thuong dong KN2 (5-13) mé ra — cudn day RL mat dién — hau hét hé
théng mat dién, ngoai trir cuon diy KN2 — dong co 2M chay nghich, dwa u dao vé lai vi tri
ban dau — cham CTHT D2— D2(9-11) hé mach— KN2 mat dién — tiép diém tu gitt mo
ra, toan bo hé thong mat dién. Két thic qua trinh bao chi tiét.

4.2 May bao ngang thay luc 7TM37.

Nguyén ly hoat dong:

Nhan ndt ON1 s& 1am cho role trung gian RL c6 dién va tu duy tri bang tiép diém
thuong mé RL (3-7), chuan bi cho mach dong luc 1am viéc. Chuyén tay gat thuy luc S1, S3
vé Vi tri ma may 1am cho cong tic to K1 ¢6 dién. Cac tiép diém thuong ma K1 trong mach
dong luc dong lai, dong co 1M lam viéc dé di chuyén dau bao. Tiép diém thuong mo K1
dong lai tao cho nam cham NC nang dau dao 1am viéc.

Ngirng may nhan nat OFF, di chuyén nhanh ban may bang cach nhan ndt nhap may
ONZ2, Cong tic to K2 s& c6 dién, cac tiép diém thudng mo K2 dong lai 1am cho dong co di
chuyén ban may 2M lam viéc. Néu can anh sang dé lam viéc thi ta bat cong tat S2.

Bao vé ngan mach dong co va mach diéu khién bang MCCB, CB. Bao vé qua tai dong
co bang role nhiét RN1, RN2. Bao vé tiép diém S4 bang tu dién C va dién tro va dién tro R.
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Hinh 2-16: So d6 diéu khién may bao 7M37.
IV. Trang bi dién - dién tixr may doa.
1. Pic diém lam viéc.

May doa dung dé gia cong chi tiét voi cac nguyén cong: khoét 15, khoan 13, c6 thé ding
dé phay. Thuc hién cac nguyén cong gia cong trén may doa sé dat dugc do chinh xac va
d6 bong cao.

May doa duoc chia thanh hai loai chinh: may doa dirng va may doa ngang.

May doa ngang dung dé gia cdng céc chi tiét c& trung binh va niang.
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2 11T %/ 6

Hinh 2-17: Hinh dang bén ngoai may doa ngang.
1- Bé may. 2 - Tru sau. 3 - Gi4 dé gitr truc dao trong qua trinh gia cong.
4 - Ban quay. 5- U truc chinh. 6 - Tru trudc.

Trén bé may 1 dat tru trude 6, trén d6 c6 u truc chinh 5. Tru sau 2 c6 dat gia 3 dé git
tryc dao trong qua trinh gia cong. Ban quay 4 gé chi tiét c6 thé dich chuyén ngang hoic doc
bé may. U truc chinh cd 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 l1a chuyén dong quay cua dao doa (truc chinh). Chuyén dong an dao
c6 thé 1a chuyén dong ngang, doc cua ban may mang chi tiét hay di chuyén doc cua truc
chinh mang dau dao. Chuyén dong phu 1a chuyén dong thang ding cua u dao, ...

2. Yéu cau ddi véi truyén dong dién va trang bi dién may doa.

Truyén déng chinh: Yéu cau can phai dam bao dao chiéu quay, pham vi diéu chinh téc
d6 D = 130/1 vai cbng suat khdng doi, do tron diéu chinh ¢ =1,26. Hé thong truyén dong
chinh can phai hdm dirng nhanh.

Hién nay hé truyén dong chinh may doa thuong duoc st dung dong co khong ddng bo
roto 16ng s6¢ va hop tée do (dong co cé mot hay nhiéu cap tée do ). O nhitng may doa c&
nang c6 thé sir dung dong co dién mot chiéu, diéu chinh tron trong pham vi rong. Nho vay
cd thé don gian két cdu, mat khac c6 thé han ché duoc mémen ¢ ving toc d6 thap bang
phuong phap diéu chinh téc do hai ving.

Truyén dgng én dao: Pham vi diéu chinh toc d6 cua truyén dong an dao 1a D = 1500/1.
Luong 4n dao duoc diéu chinh trong pham vi 2+600 mm/ph; khi di chuyén nhanh, c6 thé
dat dén 2,5+3 mm/ph. Luong an dao (mm/ph) ¢ nhitng may ¢& yéu cau duoc gitt khdng ddi
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khi tbc do truc chinh thay doi.

Pic tinh co can co do cung cao, véi do 6n dinh toe d6 <10%. Hé théng truyén dong an
dao phai dam bao d6 tac dong nhanh cao, dirng may chinh xac, dam bao su lién dong vai
truyén dong chinh khi 1am viéc ty dong.

O nhitng may doa c& trung binh va ning, hé théng truyén dong an dao st dung hé théng
khuéch dai may dién - dong co dién mot chiéu hoic hé théng T —b.

3. So @6 diéu khién may doa ngang 2620.
Thong sé kj thudt:
May doa 2620 la may c6 kich thudc ¢d trung binh.

— May Doa ngang dwoc trang bj cac may dién sau:

o Ping co tryén déng truc chinh: 1a dong co khong dong bo rotor 16ng soc

hai cap to¢ dd Pam = 7,5/10 kw; Nam = 1460/2890 vong/phdit.

o Pong co truyén dong bom dau béi tron : Pam= 0,26KW; Ngm = 1400
vong/phut.
Duong kinh tryc chinh: 90mm
Toc dé quay truc chinh diéu chinh trong pham vi: (12,5+1600) vg/ph.
Cong sudt déng co dn dao: 2,1kW.
Toc dg dong co an dao c6 thé diéu chinh trong pham vi (2,1+1500) vg/ph.
Toc dé 1on nhat: 3000 vg/ph.

O O O O O

3.1. So do truyén dgng chinh may doa ngang.

So d6 gom 2 dong co khong ddng bo: DB 1a dong co bom dau boi tron duogc déng cat
nho cdng tic to KB. Pong co truyén dong chinh D 1a dong co khong dong bo roto 16ng séc
hai cap téc do: 1460vg/ph khi day quan stato dau tam giac A va 2890vg/ph khi du sao kép
(YY). Viéc chuyén doi toc @6 tir thip 1én cao twong ung véi chuyén doi toc do tir dau A
sang YY va nguoc lai dugc thuc hién boi tay gat co khi 2KH. Néu 2KH = 0, day quén dong
co duge dau tuong (g vai téc do thap. Khi 2KH = 1, day quan dong co duoc dau YY
tuong ang Vai toc do cao. Pong co duge dao chiéu nho cac cong tic to 1KT, 1KN, 2KT,
2KN.

Nauyén ly hoat dong:

*Chay may:

Gia s 1IKH(1-11) = 1, 2KH(11-13) = 1.

Muén khai dong theo chiéu thuan nhan MT — 1KT = 1 — dong co chay thuan téc do
thip — 1KT(10-6) = 0, IKT(5-7) =1 — KB = 1 — KB(3-7) = 1, ndi voi 1KT(5-7) tao
mach duy tri. KB(12-6) = 1 — Ch= 1, dong thoi T = 1. Sau mét thoi gian chinh dinh,
T(14-12) = 0, —» Ch=0; T(16-12) = 1 — INh= 1, ddng thoi 1Nh(13-15) = 1 — 2Nh= 1—
Pong co chay thuan toc do cao.
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Khai dong theo chiéu nghich nhan MN va nguyén tic hoat dong ciing twong ty nhu trén.
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Hinh2-18a: So do dong luc truyén dong chinh may doa 2620.
*Ham may:
Dé chuan bj mach hdm va kiém tra tbc d6 dong co, so dd sir dung role kiém tra téc do
PKC ndi cing tryc véi dong co B (khong thé hién trén so do).
PKC lam viéc theo nguyén tic ly tam: khi téc do Ion hon gia tri chinh dinh (thuong
khoang 10%) téc do dinh muc, néu dong co dang quay thuén thi tiép diém PKC-1(18- 6)=1;
néu dang quay nguoc thi tiép diém PKC-2(22— 6) =1.

Gia st dong co dang quay thuan -PKC-1(18-6) =1 — 1RH =1 — 1RH(19-21) = 1,
va 1IRH(31-33) = 1.

Néu dang quay cham thi KB, 1KT, Ch ¢ dién; néu quay nhanh thi KB, 1KT, 1Nh, 2Nh,
T =1, — Ch(1-29) = 0, hoic T(29-31) = 0. Muén ding, nhan D(1-3) — 1KT, KB, Ch hoic
1T, KB, INh, 2Nh, T mit dién — Ch(1-33) = 1, va T(29-31) = 1, — 2KN= 1. Trén mach
dong luc, 1T, KB, Ch, 1Nh, 2Nh m¢ ra, 2N dong lai — dong co D dugc dao hai trong 3 pha
1am cho dong co ham nguoc — toc dd giam dén dudi 10% dinh muac thi RKT-1(18-6) mo
— IRH= 0, — IRH(31-33) = 0, — 2N= 0, — dong co B duoc cit ra khoi ludi, dong co
dung tu do.
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Hinh 2-18b: So d6 diéu khién truyen dong chinh may doa 2620.
*Thir may:

Muén diéu chinh hozc thir may, 4n TT (25-27) hoac TN(25-33) — 2KT= 1, hoic 2KN=
1, — dong co dugc ndi A véi dién trg phu Rf lam cho dong co chi chay vai tc do thap.

3.2. So do truyén dong an dao mdy doa ngang 2620.

Hé thdng truyén dong dn dao thyc hién theo hé MPKD — B ¢c6 bo khuyéch dai dién
tr trung gian, thyc hién theo hé kin v6i phan hdi 4m toc dd. Toc do dn dao dugc diéu
chinh trong pham vi (2,2 — 1760)mm/ph. Di chuyén nhanh diu dao véi toc do
3780mm/ph chi bing phuong phip dién khi. Tdc dd dn dao dudc thay ddi bing cich
chuyén déi sitc dién dong ctia khuyé&ch dai may dién khi tir thong dong co 1a dinh mic,
con di chuyén nhanh diu dao dugc thuc hién bing gidm nhd tir thong ddng co khi sitc
dién ddng cia MPKP 1a dinh muc.
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Hinh 2-19: So do khéi hé thdng truyén dong an doa may doa 2620.
V. Trang bi dién - dién ti& may mai.
1. Khai niém va phan loai.

May mai 1a may cong cu thuc hién nguyén cong gia cong tinh chinh xac cao cac chi tiét
may bang phuong phap ding da mai ¢ chuyén dong quay tdc do cao dé cat di nhing l6p
kim loai mong tir bé mat chi tiét.

Gom ¢6 3 loai: May mai tron, may mai phang, may mai try.

1.1. May mai tron.

Gom c6 hai logi: may mai tron ngoai (hinh 9.a), may mai tron trong (hinh 9.b).

Trén may mai tron chuyén dong chinh la chuyén dong quay cia da mai; chuyén dong an
dao 1a di chuyén tinh tién cua u da doc truc (an dao doc truc) hoic di chuyén tinh tién theo
huéng ngang truc (dn dao ngang) hoic chuyén dong quay cua chi tiét (an dao vong).

Chuyén dong phu la di chuyén nhanh u da hoac chi tiét, ...

Hinh 2-20: So db gia cong chi tiét trén may mai.
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a) May mai tron ngoai.

b) May mai tron trong.

¢) May mai phing bang bién da.

d) May mai phang bang mat dau (ban chix nhat).
e) May mai phang bang mit dau (ban tron).

1. Chi tiét gia cong.

2. Da mai.

3. Chuyén dong chinh.

4. Chuyén dong an dao doc.

5. Chuyén dong an dao ngang.
1.1.1. May mai tron trong.

Hinh 10 1a so d6 ma chi tiét trén may mai tron trong. Céc 156 con hoic cac 15 ¢d nhiéu hon
mot duong kinh co thé dugc hoan thién mot cach chinh xac bang phuong phap nay.

Hinh 2-21: Mai dung kich thuéc bang phurong phap mai tron trong.

Dua vao két ciu chung, c6 thé phan may mai tron trong thanh mét vai loai khéc nhau:

1. Banh mai quay lai mot vi tri ¢ dinh trong khi chi tiét quay cham va chuyén dong qua
lai.

2. Banh mai quay dong thoi chuyén dong qua lai ¢é mai hét chiéu dai 15. Chi tiét quay Vi
van téc cham, ngoai ra khdng ¢ chuyén dong nao khac.

3. Chi tiét hoan toan ding yén va truc may mai c6 chuyén dong léch tm phd hop Vi
duong kinh 16 can mai. Kiéu may nay thuong goi 1a kiéu hanh tinh va duoc dung dé mai cac
chi tiét c6 chuyén dong quay. Trong cau trdc thuc té thi truc chinh cia banh mai duoc diéu
chinh léch tdm trén mat truc 16n hon quay quanh mét truc tdm cb dinh. Truc banh mai truyén
dong tdc do cao va dong thoi quay quanh truc caa truc I6n.
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1.1.2. May mai tron ngoai.

Khi mai tru tron, chi tiét duoc ga ¢ hai dau, gitra cac tdm va xoay trong qué trinh mai.
Banh mai ciia may mai try tron dugc dat phia sau chi tiét (hinh 11) ciing quay va c6 chuyén
dong an dao vao va ra so véi chi tiét. Banh mai hoic chi tiét s& c6 chuyén dong tinh tién doc
truc turong ddi v6i nhau dé sao cho viéc mai duoc tién hanh lién tuc tir dau nay dén dau kia
cua chi tiét.

. Chuyén dong banh mai

\

£ Chuyén dong quay chi tiét

. "™ Chi tiét mai
Banhmai ___—

Hinh 2-22: Phuong phap mai tron ngoai.

1.2. May mai phang.

Viéc mai cac bé mat bang phang duoc goi la mai phang. Hai loai may phd thong duoc
phét trién cho muc dich nay, chiing bao gom loai ban xoay va ban tinh tién. Mdi loai nay déu
cd thé co céc loai truc mai nam ngang va truc mai thang dung.

BN két cau c6 thé dugc mo ta theo cac so do trong (hinh 12).

Mat mai Mat mai
Y £N
: f BN
€ ';""‘W‘, — i"-f_.j
X5 g | 4 < -‘k‘j /’.ﬁ
- e N )
'?b,r_‘ i g AS =25 - ‘}1:{:2;)1
Ban mai tinh tién Ban mai xoay truc ngang
truc ngang
<o P

Ban mai tinh tién truc dtng ~ Ban mai xoay truc ding

Hinh 2-23: C4c loai may mai phang.
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May mai phang 1a mot loai may chinh xéac cao chi tiét duoc ga trén ban, phia dudi banh

mai va duoc di chuyén qua lai khién cho banh mai c6 thé cit di luong du kim loai mot cach
ddng déu.

Mai phang c6 thé c6 nhiéu kiéu mai va théng dung nhat 14 may mai phang cé truc nam
ngang.

(1)
|

4) (8 2

(6)

Hinh 2-24: Céc kiéu co ban caa may mai.
1. Phuong andao. 2.Bantinhtién. 3. Chuyén dong tinh tién.
4. Chi tiét. 5.Banmai. 6. Ban xoay.
1.3. May mai tru.
Nhu chinh cai tén cia nd, may mai nay duoc dung chii yéu dé mai cac mat try mac do né

cling c6 kha ning mai cac mat con hoic cadc mat dinh hinh dic biet. Cac may mai try co thé
duoc phan loai tuy thuoc vao phuong phap do phéi.

Hinh 2-25: Phuong phap mai c6 do vo tdm va mai v6 tam trong may mai tru tron.
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Céc so do trong hinh 14 minh hoa sy khac nhau co ban giita phuong phap mai c6 d& tam
va phuong phap mai vo tdm. Khi mai vo tdm thi phoi duoc d& nho su phdi hop gitta bé dd,
con lan diéu chinh va chinh ban than banh mai. Ca hai kiéu nay déu dung cac banh mai thang
vGi mat mai chu vi.
2. Cac dic diém vé truyén dong dién va trang bi dién trong may mai.
2.1. Truyén déng chinh.

Thong thudng khong doi hoi thay di toe do va khong yéu cau dao chiéu quay nén dong
co str dung 1 dong co khong ddng bo réto 1dng soc.

O may mai I6n, dé dam bao téc do cat khong doi khi ¢4 mon hodc chi tiét giam kich thuéc
thi dong co can co dai diéu chinh téc do D = (3 < 6) : 1 véi cbng suat khong doi. Toc do cat
trung binh & may nho khoang 50m/s nén da mai thuong cé duong kinh 16n va téc do quay da
khong Ién. O nhitng may c6 dudng kinh d4 mai nho, nhit 1a d6i véi may mai tron trong thi
tbc d6 quay da rat 16n. Pa mai duoc g4 mai thang vao truc dong co toc do cao, khoang
(24.000 + 48.000) vong /phit. Khi duong kinh d4 mai nho nira thi tdc do dong co chinh dat
toi (150.000 + 200.000) vong /phat.

Ngudn cip cho dong co 1a cac bo bién tan tinh (dung Thyristo) hodc cac bo bién tan quay
cling nhu may phat dién tan so cao.

Pong co truyén dong chinh ¢c6 mémen can tinh chi khoang (15 + 20)% mémen dinh mic
nhung momen quan tinh cta d4 mai va co cau truyén luc lai gap (5 + 6) 1an mémen quan tinh
cta chinh dong co nén can phai ham cudng buc khi dung.

2.2. Truyén déng an dao.

Truyén dong an dao trén may mai (quay chi tiét, dich doc va ngang d¢a mai) da mai (u mai)
c6 dai diéu chinh tir (6 + 8) : 1 dén (25 + 30) :1 hoic cao hon. Pong co sir dung c6 thé 1a dong
co xoay chiéu (khong ddng bo rdto 15ng soc 2 hay nhiéu tée do két hop véi ly hop co khi) va
dong co 1 chiéu hé (hé F—D, hé T-D).

Ddi véi co cau dn dao may nhé va trung binh thuong ding hé thay lyc.

2.3. Truyén déng phu.

Dung dong co khong dong bo roto 1ong séc mot toe do dé bom dau, 1am maét, dich chuyén
nhanh u mai, ...

O may mai phang, chi tiét thuong dugc ga lap trén ban tir dam bao nhanh chéng va tin

A

cay.
3. Trang bi dién may mai.

3.1.So dé diéu khién may mai BPH-20.
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Hinh 2-26a: So &6 mach dong luc ciia may mai phang BPH-20.

RN4 RN1 RN2  RN3
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Hinh 2-26b: So d6 mach diéu khién cia may mai phang BPH-20.

May mai phang cua Tiép Khac kiéu BPH-20 c6 4 dong co dién khong ddng bo kiéu 16ng
sOc.

—  DCI: Truyén dong quay dd mai (1.5KW, 220/380V, 2800 vg/ph).
—  PC2: Truyén dong bom nwéc 1am mat logi (0.25kw, 220/380V, 2730 vg/ph).
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—  PC3: Truyén déng bom thuy lwe dé di chuyén mang chi tiet mai logi (1.5KW,
220/380V, 1400vg/ph).

—  DC4: Nang ha da mai (0.37KW, 220/380V, 2770vg/ph).
Nquyén Iy hoat dong:

DPoéng MCCB dé cip dién cho mach dong lrc. Nhin nat ON1(3-5) cudn day cdng tic to
K1(5-6) s& co dién va sé tu giir boi tiép diém thuong ma K1(3-5). Céc tiép diém thuong mo
K1 & mach dong luc s€ dong lai lam cho dong co quay da mai va dong co bom nudc lam mét
hoat dong.

Nhan nit OFF(1-3) dung dé ding dong co quay da va dong co bom nudc.

Nhan nGt ON2(7-9) lam cho ¢6ng tic to K2 c6 dién va tu duy tri boi tiép diém thudng mo
K2(7-9). Céc tiép diém thuong mé dong luc K2 s& dong lai, cap dién cho dong co di chuyén
ban may dong co 3 hoat dong.

Nhan nat OFF(1-7) dung dé ding chuyén dong caa dong co bom thiy lyc di chuyén ban
may.

Nhan nt ON4(1-17) cdng tat to K4 sé& c6 dién 1am cho dong co nang ha da mai hoat dong
theo chiéu thuan, tién hanh nang may mai Ién cham vao hanh trinh S2 thi dirng. Nhan nat
ON3(1-11) dong co nang ha da mai hoat dong theo chiéu nghich tién hanh ha may mai
xudng, cong tic hanh trinh S1 gidi han ha da mai.

Ban nam cham dung dé giir cac chi tiét mai.
3.2. So dé diéu khién may mai 36722.
— BCI: Quay da mai: 3Pha, 380V; 10KW; 950 Rpm.
— DC2: Bom thiy luc: 3pha, 380V; 4,5KW; 1450Rpm.
— DC3: Bom ddu: 3pha, 380V; 0,12KW; 1400Rpm.
— DC4: Bom nuoc: 3pha, 380V; 0,05KW; 2800Rpm.
— DC5: Gat phoi: 3pha; 380V; 0,12KW; 1400Rpm.
— BC6: Di chuyén da léen — xuéng nhanh: 3pha, 380V; 1KW; 930Rpm.
— BDT: Ban dién tir; DUNg ht giir vt can mai.

— NCI, NC2: Nam cham dién: Dung huat van thuy luc ¢ hai bién.
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Hinh 2-27a: So &6 mach dong lyc cia may mai phang 36722.
Nguyén ly hoat déng:

— DPoéng MCCB cap ngudn cho mach chuan bj l1am viéc.

— Nhan nit M1(5-7) cudn day K3 c6 dién, dong co bom dau lam viéc, khi luong dau boi
tron da du, role 4p luc bén trong s& 1am dong 4KH(7-9) cap dién cho cuon K1, khi d6 da mai
mai bat dau 1am viéc.

— Nhén nat M2(13-11) dé thao tic dong co bom nudc va gat phodi. Trang thai lam viéc
cta hai dong co ndy tiry thudc vao vi tri cua tay gat 1KC, diéu khién nhu sau:

+ Pat 1KC o vi tri s6 1, tiép diém 1KC (7-11) déng, nén PC4 va BDC5 lam viéc dong
thoi véi dong co da mai.

+ Bom nudc va gat phoi s& duoc khdng ché bang nit M2(13-11) néu 1KC dit & vi tri
s6 1.

+ Céac dong co trén lam viée ddng thoi voi dong co thay hre DC2, néu dit 1KC & vi tri
s6 2°, khong bom nudc dit ¢ s6 0.

— Ban nam cham BPT dung hut gitr vat can mai: Céap dién cho BDT bang cach quay tay
gat 3KC v& vi tri s6 1, khi d6 dién &p ngudn khi qua 2BT va cau chinh luu cap cho mach
chuan bi 1am viéc. Khéng sir dung BDT thi 3KC dat ¢ vi tri s6 1°.
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Hinh 2-27b: So d6 mach diéu khién ciia may mai phang 36722.
— Diéu khién BDT bang tay gat 2KC nhu sau:

+ Quay 2KC Vé vi tri s6 17, khi d6 céac tiép diém 2KC(12—41) va 2KC(41-45) dong
cap dién cho BDT va Ro le dong RD. Tiép diém RD (18-16) dong lai, dén D1 bao hiéu ban
nam cham di c6 dién. Bong thoi tiép diém RD (3-19) ciing déng lai chuan bi dong co thity
luc lam viéc.

+ Khi mudn lay vat can mai ra khoi ban nam cham thi quay 2KC vé vi tri s§ 1(vi tri
khtr tir) 1am cho cac tiép diém 2KC(12—41) va 2KC(47-43) déng. Pién ap dua vao ban nam
cham bi déi cuc tinh va suy giam trén R2 nén bé hon dinh mrc 1am tinh nhidm tir bi kht.

+ Do két ciu co khi nén sau d6 2KC 1ap tac chuyén vé 0, BDT bi mat dién RD mit
dién, dén bao tat di, chi tiét duoc lay ra dé dang.

— Diéu khién dong co thuy lyc bang nat an M3(17-15). Cong tic S1(21-15) dé tu dong
hoa su dich chuyén cta u da theo phuong thing diing va hoat dong nhu sau:
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+ Khi S1(21-15) dong: U d4 di chuyén theo chiéu ngang dén vi tri mot trong hai bién
s& tac dong lén 1KH, 2KH cip ngudn cho NC1 va NC2. Hai nam cham s& diéu khién van
thay lec dé tu dong dich da mai an sau xudng vat can mai.

+ Con néu S1(21-15) hé — qua trinh trén khong xay ra.

— Diéu khién dong co BC6 (d4 1én xudng nhanh) bing ndt nhan M4 hoic M5. Luu ¥ 14,
trude d6 phai chuyén tay gat vé vi tri “nhanh” 1am cho 3KH déng lai.

— Cong tic S2 cap ngudn cho mach chiéu sang lam viéc.

— C6ng tic hanh trinh 5KH dung gid¢i han hanh trinh trén caa may khi da chay nhanh.

— Ngat toan bo mach diéu khién bang nat nhan D1.
3.3. So dé diéu khién may mai 3A250.
Trén may dung bon dong co khong ddng bo ba pha 16ng soc o dién ap 220/380V:

—  Péng co By dung dé quay truc chinh mam cap kep phdi (c6 hai cdp toc dg, P = 0,8kW,
khi n = 700 v/ph va P = 1,5 kW khi n = 1350 v/ph).

—  DBong co Pc quay truc chinh mang da (P = 4,5 kW, n = 2870 v/ph).

—  DBong co quay bom lam nguoi Bb = (N= 0,125 kW, n = 2780 v/ph).

—  Pong co Bd quay bom hé thong dau ép , thuc hién chuyén déng doc cia ban may
mang u da (P = 2,8 kW, n = 1420 v/ph).

Nguyén ly hoat dong:
Dé chuan bi khai dong may, dong MCCB vao mang dién. Pong bo chuyén mach 1CM

Vvao vi tri “lam viéc”, tiép diém 3—5 dong lai, 2CM & vi tri 1. Néu ta muén dong co quay truc
phoi B ¢6 tdc do cao, thi dong bd chuyén mach 2CM sang vi tri 17 —cong tic to K2, K3 tac
dong, céac cudn day stator dong co P chuyén sang sao song song. Sau d6, ta nhan nit 1K va
2K, dé khoi dong dong co truc chinh mang da mai B. va dong co cua hé théng dau ép Pa. Khi
dong co mang da mai B quay, dong co bom dung dich lam nguoi By ciing lam viéc.

Ngimng dong co Pc va Pb dugc thuc hién bang cach an nit diung 2D. Ding dong co Bd
bang nat dirng 3D. Bé ding toan may thi nhan nat 1D.

Khi quay tay gat cua hé théng dau ép dé di dong ban may mang u da roi vi tri ban dau vé
phia chi tiét, vau ti 1ap trén ban may nha cong tac cudi hanh trinh KB (1-3) dong lai, mach
1-3-5-7-KT-10-8-6-4-2 khép kin—KT c6 dién — Df hoat dong —qua trinh mai bat dau.

Khi dong co Df quay, tiép diém thuong mo cua role tbe do PKC (1-9) lap trong mach
cuon day cong tac to ham nguoc KH dong lai, nhung KH khong tac dong, vi tiép diém KT
(1-11) mé.

Khi qua trinh mai két thdc, ban may mang u da vé vi tri ban dau. VAu ti cua ban may 4an
Ién cong tac cudi hanh trinh KB, mo tiép diém thuong dong cta nd, ngat mach cudn day céng
tic to KT, va do d6 ngit dong co Bf. Khi o, tiép diém thuong dong KT trong mach cong tic
to KH dong lai, cdng tic to ham nguoc KH tac dong, dong dong co Df quay nguoc lai, 1am
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ham nhanh dong co. Khi téc do cta dong co gan bang 0, tiép diém thuong mo PKC mé ra,
ngit mach céng tic to KH, qua trinh hdm nguoc két thic, dong co D dirng lai.
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Hinh 2-28a: So @4 mach dong lyc cia may mai tron trong 3A250.
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Hinh 2-28b: So d6 mach diéu khién cia may mai tron trong 3A250.
4. So d0 diéu khién may mai 3A161.

M4y mai tron 3A161 duoc dung dé gia cong mit tru cua cac chi tiét co chiéu dai dudi
1000mm va duong kinh dudi 280mm; duong kinh ¢a mai 16n nhat 1a 600mm.
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Hinh 2-29a: So @5 mach dong lyc cia may mai 3A161.

May c6 4 dong co , 3 dong co roto 10ng soc va 1 dong co mot chiéu:

— DM (7Kw, 930 vg/ph): Dong co quay da mai.

— DT (1,7Kw; 930 vg/ph): Péng co bom dau cho hé théng thaiy lic dé thuc hién dn dao
ngang cua u dd, dn dao doc cia ban may va di chuyén nhanh u dd dan vao chi tiét

hogc ra khdi chi tiét.

— DB (0,125 Kw, 2800 vg/ph): Béng co bom nwdoc lam mat.

— DC (0,76 kw; 250 + 2500vg/ph): Pong co quay chi tiét.
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Hinh 2-29b: So d6 mach dong luc cua may mai 3A161.
Pong mé van thuy luc nho cac nam cham dién INC, 2NC va cac tiép diém 2K T va 3KT.
Pong co quay chi tiét duoc cung cap dién tir khuéch dai tir KDT. KPT ndi theo so db ba
pha két hop véi cac didt chinh luu, c6 6 cudn 1am viéc va 3 cudn diy diéu khién CK1, CK2 va
CK3. Cudn CK3 dugc ndi véi dién &p chinh lwu 3CL tao ra swc tir hod chuyén dich. Cudn
CK1 vira la cuon chii dao vira 1a cuon phan hoi am dign &p phan tmg. Di¢n p chi dao U_ lay
trén bién tré 1BT, con dién &p phan hoi U, am ap lay trén phan tng dong co. Dién ap dat vao

cuon day CK1 la:

UCKl: Ucd- Uph = Ucd_ kUu’ (1)

Cudn CK2 1a cudn phan hoi duong dong dién phan tng dong co. N6 dugc ndi vao dién
ap thir cip cua bién dong BD qua bo chinh lwu 2CL. Vi dong dién so cip bién dong ti 18 véi
dong dién phan ung dong co = O,815|u) nén dong dién trong cuén CK2 ciing ty Ié v&i dong
dién phan ¢ng. Suc tir hod phan héi duge diéu chinh nho bién tro 2BT.
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Toc do dong co duge dicu chinh bang cach thay doi dign &p chu dao U_ (nho bién tro
IBT). B¢ lam cimg dic tinh co ¢ ving téc do thap, khi giam U_ can phai ting h¢ 6 phan hoi
duong dong dién. Vi vay, ngudi ta da dit san khau lién hé co khi giita con truot 2BT va 1BT.
Dé thanh lap dic tinh tinh cua dong co ta dwa vao cac phuong trinh sau:

ign &p tong trén cuon CK11aU_
Ucmz = Ucd_ Uu * qu'UCKz = Ucd_ Uu+ qu'Ki'Iu (2)

Trong do: Uy, ,= K .K_I 1a dién &p trén cuon CK2 qui d6i vé CK1.

Strc dién dong cua khuéch dai tir (voi gia thiét diém 1am viéc cia né nam & doan tuyén
tinh):

E = U (3)
KbT KbT CKl1ZX
Trong do: K or hé s khuéch dai dién 4p cua KDT.
Phuong trinh can bang dién ap trong mach phan ang la:
E o= KPo+I R (6)
Tir cac phuong trinh (4), (5), (6) va mot s6 bién d6i ta nhan dugc phuong trinh dic tinh
tinh cua hé nhu sau:
KK Ueq {Kys * KpT* (Ko * KUgg} 1K,
® = - ()
(1+ KKDT) (1+ KKDT)

Dic tinh tinh cua hé thdng dugc vé trén hinh 17:

.

e ddm > Ucd2 > Ucd3 > Ucd4
Wi
T R— Ucddm
ws Ucd2
w4  Ucd3 .

Ucdd
lw

Hinh 2-30: Bac tinh tinh cta dong co.
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Nqguyén Iy hoat déng:

So dd cho phép diéu khién may & ché d6 thir may va ché a6 1am viéc tu dong.
— O ché d thir may:
+ Cac cong tic 1CM, 2CM dugc dong sang vi tri 1.

+ Nhén nat MT— 1-3-5-KT-10-8-6-4-2 khép kin, cuén day KT c6 dién. Dong tiép
diém KT ¢ mach dong luc, mé may dong co DT.

+ Nhan nat MN — 1-3-7-11-KM-10-8-6-4-2 va mach —1-3-7— 19-KB- 10 — 8 —
6 — 4 —2 khép kin, cuon diy KM va KB c6 dién. Pong tiép diém KM va KB ¢ mach dong luc,
khoi dong dong thoi dong co PM va DB.

+ Nhan nat MC — 1-3-15-17-21-KC-10-8-6-4-2 khép kin, cuon day KC cé dién.
Pong tiép diém KC & mach dong luc, khéi dong dong co BC.

— O ché do tu dong, qua trinh hoat dong ciia may gom 3 giai doan theo thir tu sau:

+ Pua nhanh u da vao chi tiét gia cong nho truyén dong thuy luc, dong cac dong co BC
va PB. Mai tho, roi ty dong chuyén sang mai tinh nho tac dong cua contactor. Tu dong dua
nhanh u d4 ra khoi chi tiét va cat dién cac dong co DC, PB. Trudc hét dong cac chuyén mach
1CM, 2CM, sang vi tri 2 va cong tic 3CT dong.

+ Kéo tay gat diéu khién (duoc bd tri trén may) vé vi tri di chuyén nhanh u d4 vao chi
tiét (nhd hé théng thuy luc). Khi u da di dén vi tri can thiét, céng tic hanh trinh 1HT tac dong,
dong mach cho cac cudn day contactor KC va KB cac dong co BC va BB dugc khai dong.
Dang thoi truyén dong thuy lec cua cac may duoc khoi dong — Qua trinh gia cong bat dau.

+ Khi két thiic giai doan mai thd, cong tic hanh trinh 2HT tac dong, dong mach cuon day
role 1RTr. Tiép diém cua n6 dong dién cho cudn day nam cham INC, dé chuyén d6i van thuy
luc, 1am giam téc do an dao cua u da. Nhu vay giai doan mai tinh bt dau, khi kich thudc chi
tiét da dat yéu ciu, cong tac hanh trinh 3KT tic dong, dong mach cudn day role 2RTr. Tiép
diém role nay dong dién cho cuon day nam cham 2NC dé chuyén doi van thuy lyc, dwa nhanh
u d4 vé vj tri ban dau. Sau do, cong tic IHT phuc hoi cit dién cong tic to KC va KB; dong co
DPC duoc cit dién va duoc him dong ning nhd contactor H. Khi tbe d6 dong co du nho, tiép
diém role téc do PKC (3—-37) mo ra, cit dién cuon day cong tic to H —Tiép diém caa H cat
dién tro ham ra khoi phan tng dong co.
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BAI TAP AP DUNG

Bai 2.1

Cho mach déng lyc nhu hinh sau, hay thiét ké mach diéu khién (d¢am bao an toan va dung yéu
cau vé k¥ thuat) véi yéu cau sau:

Nhan ON BC1 chay thuan, khi dung CTHT 1, BC 1 dirng hdm dong ning, hdm dong ning
vira xong BC 2 khai dong sao — tam giac.

DC 2 chay Tam giac duoc 10s thi cho BC 1 chay nghich.
Nhan OFF dung DC 2, sau 5s dimg BC 1 (PC 2 dung thi PC 1 méi duoc dirng).
Luu y: Dén vang béo hig¢u c6 nguén cip vao h¢ théng, dén xanh bao hi¢u DC hoat dong, dén
d6 béo hiéu hé théng gap su cd.
Bai 2.2.
So d6 mach dién may khoan ding 2A — 125: (hinh vé 2.2).
DPong co truyén dong chinh c6 thdng s6: Pam = 2,8 KW; cose = 0,83; 1 = 82%:; 380/220V.
a. Phan tich nguyén ly hoat dong cua so dd mach dién.
b. Hay cho biét cac nguyén nhan gay qué tai cho dong co truyén dong chinh.

c. Khi dong co truyén dong chinh bi qua tai thi so d6 hoat dong thé nao?

] 380/36V
PCS
CD1 ‘
& §
B
1CC I

I_IlK 2K TGLG _._RN
|_| g_H_ 33 S °\°ﬁ+_
:Ir L - = = K
I 1K —
' SECERY. 4
2CD []2K 1K —C
LA 5 2
( )RN 2K ‘
I I
2M
M
3~

Hinh 2.2: So' d6 mach dién cia mdy khoan ding 2A-125.
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Bai 2.3.

Cho so dd nguyén ly mach dién may tién nhu hinh v&. Trinh bay rd cac trang bi dién ¢ trong
so do va trinh bay nguyén ly lam viéc caa mach?

MCB
Rg o
S

T ¢——0
F1 SS1 3S2 F2 H
TH > MC2
/ MC4 } F 33 000 040 %L —
o0 o0 0o -

LS3 LS4
l 000 o
MC2 LSlg
~ CR MC4
J @ 4017/2— 00—+ 0o —
PONG CO
CR.
BOM NUGC ' H
LS2 |
:7; ~ CR MC3 @
) o) O O—
PONG CO
CHIiNH

Hinh 2.3
Bai 2.4.

V& so d6 nguyén ly (mach diéu khién va mach déng luc) cua mach dién may phay san pham
véi yéu cau sau.

Pong MCCB, bom Mau va bom nudc hoat dong, nhan nut S1 dong co an dao M1 hoat dong,
d6ng thoi dong co dua ban dao di xuéng M2 chay thuan dua dao di xudng, ban dao di xudng
cham vao HT1 thi M2 nging lai, luc nay dong co M3 va M4 Mi chuyén ban may theo chiéu
X va 'Y chuan bj hoat dong, HT1 tac dong M3 chay thuan 5 gidy thi ngimg, sau d6M4 bac dau
chay thuan 10 giay thi ngirng, M4 ngirng thi M3 chay nghich 5 gidy roi ngimg, sau d6 M4
chay nghich 10 giay thi ngtrng, M4 ngung luc nay M2hoat dong chay nghich, dua ban dao di
1én. Pong co M1 van hoat dong, mudn tit hé thong nhan nit S2.

Bai 2.5.

V& so do nguyén ly (mach diéu khién va mach dgng lic) cua mach dién méay bao san pham
véi yéu cau sau.

bong MCCB, bom nudc hoat dong, nhan nat S1 dong co M1 hoat dong, M1 chay thuan kéo
ban dao Mich ngang qua phai, cham vao HT1 thi M1 ngung. Luc nay M2 hoat dong, M2 chay
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thuan dua ban dao di xudng, cham vao HT2 thi M2 nging. Lic nay M3 hoat dong, M3 chay
thuan dich chuyén san pham can bao vé phia trugc, cham vao hanh trinh HT3 thi dung, 10c
nay M3 dugc ham dong nang vai thoi gian 6 gidy.

Sau 6 gidy hdm dong nang, M2 chay nghich kéo ban giao dao di 1€n, cham vao HT2' thi
ngung lai, I0c nay M3 chay nghich kéo san pham vé phia sau, dung vao HT3' thi ngung, sau
d6 M1 chay nghich, kéo ban dao vé phia trai, két thdc 1 chu trinh hoat déng.

Muén hoat dong lai thi nhan nat S1, ngirng khan toan hé théng nhan S2.
Bai 2.6.

Xay dung mach di¢n dong luc va mach dién diéu khién diéu khién dong co dién xoay chiéu 3
pha rotor day quan theo yéu cau sau: Khi nhan nit mé may thi dong co duoc khoi dong qua 3
cap dién tro, mo may theo 2 chiéu thuan hoic nghich, dong co dugc diéu chinh toc do 2 cap
bang cach thay ddi s6 d6i cuc tir truong quay, khi nhan nit ding thi dong co thuc hién ham
dong ning. Cac dong co duoc bao vé qué tai va bao vé ngan mach.

Bai 2.7.

V& mach dién dong luc va mach dién diéu khién bon dong co truyén déng cho may tién theo
yéu cau:

Nhéan nat khai dong (M 1) dong co chinh 1am viéc. Dirng dong co chinh bang n(t ding D.
Role thoi gian T dé han ché thoi gian chay khong tai cua truyén dong co chinh (Khi chua cho
mAy an tai thi hanh trinh HT thuong dong dong lai, timer T1 lam viéc, dén thoi gian cai dat,
tiép diém thuong dong T1 tac dong lam ding dong co chinh. Khi cho may an tai thi HT m&
ra, ngat timer T1).

Nhéan nut M2 dong co truyén dong nhanh ban dao hoat dong, khi khdng nhan nat M2 thi dong
co truyén dong nhanh ban dao dung.

Truyén dong bom lam lanh va truyén dong bom thuy luclan luotduoc khdng ché bang
MCCB3 va MCCB4. Hai dong co nay chi dugc phép hoat dong khi dong co chinh da hoat
dong.

B0 vé qua tai dong co bang role nhiét RN1, RN2, RN3.

Bao vé ngan mach bing MCCB1, MCCB2, MCCB3, MCCBA4, cau chi CC1, CC2.

Chiéu sng may: Chiéu sang cuc b cho may bing dén B véi dién ap 36V khong ché den
bang céng tac CT, hé thong contactor dieu khién sir dung nguon AC 127V.

Bai 2.8.

V& mach dién dong luc va mach dién diéu khién bon dong co truyén dong cho may mai theo
yéu cau:
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Pong MCCB dé cap dién cho mach dong luc. Nhan nit S1 dong co quay da mai va dong co
bom nudc lam mat hoat dong.

Nhén nat S2 dung dé dimg dong co quay da va dong co bom nudc.
Nhén ntt S3 dong co di chuyén ban may dong co 3 hoat dong.
Nhén ntt S4 dung dé dirng chuyén dong cia dong co bom thuy lec di chuyén ban may.

Nhén nat S5 lam cho dong co nang ha da mai hoat dong theo chiéu thuan, tién hanh nang may
mai I1én cham vao hanh trinh HT1 thi dl‘Ing.’Nhén nat S6 dong co nang ha dd mai hoat dong
theo chieu nghich tién hanh ha may mai xuong, cong tac hanh trinh HT2 gidi han ha da mai.

Ban nam cham dung dé gitr c4c chi tiét mai, hoat dong song song véi dong co di chuyén ban
may.

Céc dong co duoc bao vé qué tai va bao vé ngan mach.
Bai 2.9.

V& mach dién dong luc va mach dién diéu khién bén dong co truyén dong cho may doa theo
yéu cau:

May dugc trang bi 2 dong co, dong co thir nhat va dong co chinh M1 chay 2 cap toc doc, toe
doc thap chay A, toc doc cao chay Y. Pong co thir 2 1a dong co bom dau boi tron.

Hoat dong: Nhan niit S1 dong co chinh chay thuan vai toc doc thap, sau 15 gidy s& chuyén
chay ¢ toc doc cao. Mudn ding dong co chinh nhan nit S2, khi nhan S2, ro le kiém tra toc do
kiéu ly tam PKC duoc gan véi truc dong co sé kiém tra toc doc. Néu tdc doc cao, tiép diém
PKC s& tac dong cip dién cho contactor, contactor nay s& dong dién nguoc pha vai pha chay
thuan cia dong co, thong qua dién tré hdm Rh, 1am cho dong co hdm nguoc, dén khi téc do
nho hon 10% dinh muc thi PKC s& tro vé vi tri ban dau, hé thong ham duoc ngit khoi mach.

Tuong tu chay thuan, nhan nit S3 dong co chinh chay nghich véi toc doc thap, sau 15 gidy s&

chuyén chay ¢ toc doc cao. Mudn dimg dong co chinh nhan ndt S4, khi nhan S4, ro le kiém
tra toc do PKC s€ kiém tra toc do dé hadm dong co.
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