Gido trinh Trang Bi Dién

Chuong 3

TRANG BI PIEN CAC MAY CAT GOT KIM LOAI

3.1 KHAI NIEM CHUNG

M4y cit got kim loai duing d€ gia cong cdc chi ti€t kim loai biing cdch cit b6t cdc

16p kim loai thira, d€ sau khi gia cong c6 kich thudc, hinh dang gin ding yéu ciu (gia
cong thd) hodc thda min hoan toan yéu ciu dit hang v6i do chinh xdc nhat dinh vé
kich thudc va dd bong can thiét clia bé mit gia cong (gia cong tinh)

3.1.1 Phan loai may cit got kim loai

Midy cit got kim loai gdm nhiéu chiing loai va rit da dang trong tirng nhém may

cit, nhung c6 thé phan loai ching dya trén cdc dic di€m sau:

3.1.1.1 Theo dic di€m qua trinh cong nghé

Pic trung bdi phuong phap gia cong trén mdy, dang dao cit, dic tinh chuyén dong
... cdc mdy cdt got kim loai chia thanh 9 nhém mdy sau:

Maiy ti€n

Mgdy khoan va doa

M4y mai va ddnh béng

Mady phay

Mady lién hgp

Mady gia cong ren, ring

M4y bao, mdy soc va mdy chudt
Mady cit got kim loai

Mot s6 mdy dic chiing

3.1.1.2 Theo dic diém qua trinh sidn xui't c6 thé chia thanh cdc nhém mdy sau

M4y van ning 12 cdc mdy c6 thé thyc hién dugc mot s& phuong phdp gia cong
khdc nhau trén cting mot may nhu tién, khoan, bao.. dé gia cong cdc chi tiét
khdc nhau vé hinh ddng va kich thuéc

M4y chuyén diing 13 cac mdy dung d€ gia cong cdc chi ti€t c6 cing hinh dang
nhung khdc nhau vé kich thuéc

Midy dic biét 12 cdc mdy chi thyc hién gia cdng cdc chi tiét c6 cung hinh ding va
kich thudc

3.1.1.3 Theo kich thuéc va khéi lugng chi tiét gia cong trén may cé thé chia thanh

cac nhém may sau
Céc mdy binh thudng c6 thé gia cong cdc chi tiét c6 khdi lugng tdi 10.103kg
Cdc mdy cd 16n c6 thé gia cong céc chi tiét c¢6 khdi lugng tdi 30.103kg
Cdc mdy cd ning c6 thé gia cong cdc chi tiét c6 khdi lugng tdi 100.103kg
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- Cdc mdy siéu ning c6 thé gia cong cac chi ti€t c6 khdi lugng 16n hon 100.103kg

3.1.1.4 Theo d6 chinh x4c gia cong c6 thé chia thanh cic nhém mdy sau

- Mady c6 do chinh xdc binh thudng

- Mady c6 do chinh xdc cao

- M4y c6 dd chinh xdc rat cao

3.1.2 Céc chuyén dong va cdc dang gia cong di€n hinh trén cic may cit got kim
loai

Trén cdc mdy cit got kim loai c6 hai loai chuyén dong: chuyén dong cd ban va
chuyén dong phu

Chuyén ddng cd ban 1a sy di chuyén tuong d6i cia dao cit so v6i phoi dé thuc
hién qud trinh cit got. Chuyén dong cd ban dudc chia thanh hai dang chuyén dong:

- Chuyén dong chinh (chuyén dong 1am viéc) 1a chuyén ddong thuc hién qué trinh
cit got kim loai bang dao cit

- Chuyén ddng idn dao 1a chuyén ddong xé& dich clia dao hoic clia phoi (tuy thudc
vao tiing loai may) d€ tao ra 16p phodi méi.

Chuyén dong phu 12 nhitng chuyén dong khong lién quan tryc ti€p dén qud trinh
cit got, chiing cin thiét khi chuin bi gia cong, ning cao hiéu suit va chit lugng gia
cdng, hiéu chinh mdy...Vi du nhu di chuyén nhanh ban dao hodc phdi (trong mdy tién),
ndi — siét xa trén tru (trong mdy khoan cin), ning ha xa dao (trong mdy bao giudng)
bom diu clia hé thdng bdi tron, bom nudc 1am mat...

Chuyén dong chinh va chuyén ddng in dao c6 thé chuyén dong quay hoic chuyén
dong tinh ti€n clia dao cit hodc cla phoi

Trén hinh 3.1 biéu dién cdc dang gia cong di€n hinh dugc thuc hién trén cdc mdy
cit got kim loai

- Gia cong trén mdy tién (hinh 3 -1a): n- 1 toc d6 quay ctia chi tiét (chuyén dong
chinh); v- van téc xé dich clia dao cit vao chi ti€t (chuyén dong in dao)

- Gia cong trén mdy khoan (hinh 3 -1b): n- 12 tdc dd quay ctia miii khoan (chuyén
dong chinh); v — chuyén dong tinh tién cta miii khoan vao chi tiét (chuyén dong
an dao)

- Gia cong trén mdy phay (hinh 3 -1c): n — t6c dd quay cda dao phay (chuyén
dong chinh); v — chuyén dong tinh tién ctia phoi (chuyén dong in dao)

- Gia cdng trén mdy mai tron ngoai: (hinh 3 -1d): n- t6c d6 quay clia dd mai
(chuyén dong chinh); v — chuyén dong tinh ti€n clia d4 mai vao chi ti€t (chuyén
dong dn dao)

- Gia cong trén mdy bao giudng (hinh 3 -1e): v,, v, — chuyén dong qua lai ciia ban
(chuyén dong chinh), chuyén dong di chuyén ciia dao theo chiéu ngang cia ban
(chuyén dong dn dao)
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Hinh 3.1: Céc gia cong di€n hinh trén cdc mdy cit got kim loai
a) Tién; b) Khoan; c) Phay; d) Mai; e) Bao
3.1.3 Céc thié't bi chuyén dung dung trong cic may cit got kim loai

Nam cham dién: thudng ding dé diéu khién cdc van thiy luc, van khi nén, diéu
khién déng cit ly hgp ma sit, ly hop dién tir va dung d€ him dong co dién

Nam chidm dién dung trong cdc mdy cit got kim loai 12 nam chim dién xoay
chiéu ¢6 Iyc hit tir 10 d&€n 8ON v&i hanh trinh cta phin ¢ng (16i nam cham) tir 5 dén
I15mm.

Trén hinh 3.2 c6 trinh bay c4u tao clia nam chim dién

Nguyén ly 1am viéc clia nam chAm dién nhu sau: khi cAp ngudn cho cudn day 2,
s& xudt hién tir thong khép kin theo mach tir 1. Sy tdc dung tuong hd giita tir thong va
dong dién trong cudn diy s& sinh ra mot luc kéo hit phin tng 4 vao sdu trong nam
cham dién. Thanh huéng din 3 c6 chifc ning gidm hé sd ma sdt gifta phan Gng va mach
tir, ddm bdo cho phan ng khong bi hiit 1&ch.

Pic tinh quan trong nhit clia nam chim dién 1a dic tinh co (didc tinh luc kéo).
N6 biéu hién sy phu thudc giita luc kéo sinh ra ctia nam chim dién va hanh trinh cla
phan tng F = £(8). Pic tinh dé dudc bi€u dién trén hinh

46



Gido trinh Trang Bi Dién

Pic tinh cia nam chdm dién

5 Hinh 3.2: C4u tao cda nam chim dién
1. Mach tir; 2. Cudn day cua nam chim
3. Thanh din huéng; 4. Phan tng (15i
nam chim); 5. Vong ngdn mach

Ban tir: dung d€ cip chi ti€t gia cong trén cic mdy mai mit phing (hinh 3.3)

C4u tao clia ban tir gdm: hop sit non 1 véi cdc cuc 16i 2, cudn day 3, ban tir 4 ¢6
16t cdc tAm 16t mdng 5 bing vat liéu khong nhiém tr. Khi cdp ngudn mot chiéu cho
cudn diy, ban s& trd thainh nam chdm véi nhiéu cip cuc: cuc bic N va cuc nam S

Ban tir dudc cAp ngudn 1 chiéu (tri s& dién 4p c6 thé 1a 24, 48, 110 va 220V véi
cong sudt tir 100 + 300W) tir cdc bd chinh lvu dung diod bdn din. Sau khi gia cong
xong, mudn 14y chi ti€t ra khéi ban phdi khit tir du ctia ban tlr, thuc hién bing cdch ddo
cuc tinh ngudn cAp cho ban tir.
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Hinh 3.3: Cau tao cda ban tir

Khép ly hgp dién tir: dung d€ diéu chinh tdc dd quay, diéu khién dong co truyén
dong: khdi dong, ddo chiéu, di€u chinh tdc do va ham. Khép ly hdp dién tir 1a khiu
trung gian ndi dong cd truyén dong v6i mdy cong tdc cho phép thay ddi téc do dong co
khong d6i, thudng diing trong hé truyén dong in dao clia cdc mdy cit got kim loai.

D6i v6i hé truyén dong dn dao clda mdy cit got kim loai, yéu cdu duy tri momen
khong ddi trong toan dai diéu chinh tdc do.

Vé c4u tao va nguyén 1y hoat dong, ngudi ta phan biét hai loai khép ly hgp dién
tu: khép ly hgp dién tir ma sat va khép ly hdp dién tur trugt.

Khép ly hop dién tic ma sdt: ciu tao clia né dugc bi€u dién trén hinh 3.4.

Khép ly hop dién tir ma sat gdm: than ly hgp 3, cudn day 4, cdc dia ma sit 8 va 9,
dia ép 10, gid kep 11. Tt cd cac phan tit k€ trén dugc gd ldp trén bac 16t 2 1am tir vat
liéu khong nhiém tr va bac 16t dugc 1dp trén truc vao 1 (truc gin véi truc cta dong cd
truyén dong). Ngudn cip cho cudn diy ctia ly hop duge cAp nhu sau: cuc 4m clia ngudn
dugc ndi véi cuc Am cla ly hop 3, cuc duong clia ngudn dugc cip qua chdi than 7 va
vanh trugt ti€p dién 6, con 5 12 vanh ti€p dién giita cuc duong clia ngudn va than ly
hop.

Nguyén ly 1lam viéc ctia khép ly hgp ma sit nhu sau: Khi cudn day 4 dugc cap
ngudn, s& tao ra mot tir trudng khép kin qua cdc dia ma sit. T trudng d6 tao ra mot luc
hit kéo dia ma sdt 9 vé than ly hgp 3. Cdc dia ma sdt 8 va 9 dn khép vdi nhau. Pia ma
st 9 noi véi truc 1 (truc dong co truyén dong), con dia ma sit 8 ndi véi truc 12 (truc
may cong tac)
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) Hinh 3.4: Khép ly hdp dién tir ma sat

Khép ly hop dién ti trugt. Ciu tao clia né dugc bi€u dién trén hinh 3.5

Cau tao clia né gdm hai phan chinh:phdn tng 1 dugc gin vdéi truc clia dong co
truyén dong 2 (truc chd dong) va phian cdm 3 cda cudn day kich thich 4 dudc ndi vdi
truc clla mdy cong tac (truc thu dong). Ngudn c4p cho cudn day kich thich 4 1a ngudn 1
chiéu ti€p dién bing chdi than 5 va vanh trugt 7 14p trén truc 6.

Nguyén ly 1am viéc ctia khdp ly hgp dién tir trugt nhu sau:

Khi cho dong co truyén dong quay va cap ngudn cho cudn kich thich, trong phan
ing s& xut hién sic dién dong cdm ung, sitc dién dong d6 sé& sinh ra dong dién xody
(dong Fucd). Sy tdc dung tuong hd giita dong dién trong phan tng va tir thong clia phan
cdm sé& sinh ra momen dién tir 1Am cho phan cdm quay theo cling chiéu véi phan tng.
Hé sd trugt cda khép ly hop phu thudc vao tri s dong dién trong cudn kich thich va
momen ciia phu tdi. B3i vdy, véi momen tai khong ddi, khi ta thay d6i dong dién trong
cudn kich thich sé& thay ddi dugc téc dd clia may cong tac.
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3.2 TRANG BI PIEN NHOM MAY KHOAN

3.2.1 Nhitng van dé chung
M4y khoan dung dé gia cdng 16 bing miii khoan. M4y khoan c6 hai loai:
- Khoan ddng.
- Khoan cin (khoan huéng tAm).
Chuyén dong chinh trong mdy khoan 12 chuyén dong quay miii khoan (hinh 3 -6)
Chuyén dong in dao 13 dich chuyén miii khoan doc theo truc quay clia né di
xudng chi ti€t can gia cong (hinh 3 -6).
Hinh ddng bé ngodi clia mdy khoan can dudc gi6i thiéu trén hinh 3 -6
V — tdc dd quay miii khoan (chuyén ddng chinh).
S — chuyén ddng in dao.
- Chuyén dong chinh mdy khoan thudng dung hé truyén dong véi dong cd khong
ddng bo rotor 16ng séc.
- Pham vi diéu chinh t8¢ d9 truc chinh yéu ciu D= (50+60):1, thyc hién bing hop
toc do.
- Chuyén dong in dao ciing dudc thuc hién tir dong co truyén dong truc chinh véi
hop t6c dd dn dao.
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Hinh 3.6: C4u tao clia mdy khoan
a)Mo ta chuyén dong ciia miii khoan; b) C4u tao mit trudc ctia mdy khoan;
c) CAu tao mit sau ctia mdy khoan
1,2, 3,9Pong co dién; 4. Cong tic xoay; 5, 6. Chuyén mach chir thap; 7,8. Cong tic
hanh trinh; 10. Bdng diéu khién; 5. Vo ling di chuyén dau khoan trén can
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3.2.2 May khoan ditng 2A125
Gidi thiéu mach dién (hinh 3-7)
Gidi thiéu mach dién dong luc

M4y khoan diing 2A125 dugc truyén dong bdi hai dong cd khong dong bo ba pha
rotor 16ng séc, st dung dién dp A/Y — 220/380V.

Dbong co truc chinh B1 ¢6 cong Suat Py, = 2,8 KW ; cosp = 0,83 ; n =82% ;380/220 V

Pong co P1c6 thé quay thuin quay ngudc.

Pong cd bom nudc D2 ¢6 cong suit Py, = 0,125 KW, tdc dd n = 1440 vong/phuit ,
diing d€ bom nudc gidi nhiét cho chi ti€t can gia cong va miii khoan.

o
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Hinh 3.7: So @6 mach dién ctia may khoan ding 2A-125
Gidi thiéu mach dién
- Mach dong luc

- Mach diéu khién
- Mach chiéu sang
Céc thiét bi bao vé
M4y bién dp cach ly, mach dién diéu khién, mach dién chi€u sing cuc bd dugc
bdo vé khi c6 su c6 ngdn mach biing cdc cau chi CC,.
Pong co truc chinh BPM, dudgc bdo vé€ qud tdi bdi cdc rd le nhiét RN;.
Toan mach dién dudc bdo vé ngidn mach bdi CB ba pha

3.2.2.1 Nguyén ly hoat dong
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Nguyén ly hoat dong:
- Md mdy:
DPéng cau dao CD;
Mu6n khoan chi tiét: Tay gat vé vi tri khoan chi tiét: Ti€p diém TG, TG;, TG, »
dong. Tiép diém TG5,TGg, md = 1K tdc ddng = P, quay thuidn = truc khoan quay
thuin. Pong thdi ti€p di€ém 1K, ; déng 1Ks; md = khong cho 2K tdc dong ddng thdi.

Muo6n rit miii khoan: Tay gat vé vi trf rit miii khoan: Ti€p diém TG, TG, TGs
doéng. Ti€p diém TG; , TG, , m& = 2K tdc dong. Pong thoi ti€p diém 2Ks 4 2Ks.; m§
= 1K thoi tdc dong = B, dugc cdt khoi luéi = 2K tdc dong = D, quay ngugc = truc
khoan quay ngudgc.

- Mub6n ditng mdy: Tay gat vé vi tri gitta: Ti€p diém TG, mé. = 1K hoic 2K
thoi tdc dong = D, ngiing hoat dong.
- Céc nguyén nhan giy qud tdi cho dong co truyén dong chinh:
Nguyén nhan vé dién:
- Dién ap lué6i gidm thap.
- Mat 1 trong 3 pha ludi dién cung cap cho dong co.
Nguyén nhan vé co khi:
- Do dong co: + Khd diu md.
+ Ket truc dong co
+Pong co bi st cot
+ Ket quat lam mét phia sau dong co
- Do khép truyén dong tir dong co sang may khoan:
+ Thi€u dau bdi tron.
+ Ket hé thdng banh ring.
- Do mdy khoan:
+ Ket truc khoan.
+ Do vit liéu ctia phdi ciing, khong ding tiéu chuin k¥ thuat.

+ Do ty s6 tién dao vudt quéa dinh mic.

Khi dong cd truyén dong chinh bi qu4 tdi thi dong dién vao dong co P, ting = 0
le nhiét RN tdc dong = ti€p diém thudng kin RN md ra = 1K hoic 2K thoi tic dong
= P, ngting hoat dong.

Van hanh dong co bom nuéc D2.

Khi dong cd truc chinh D, dang hoat dong, mudn vin hanh dong cd bom nudc D2,
ta gat can gat 2CD, dong co P2 dudc cip dién hoat dong.

Muén dirng ddng cd bom nudc, ta chi viéc gat cAn gat 2CD vé vi tri ban diu,
mach dong lyc md ra cidt dién ba pha dwa vao bd day stator dong co D2.
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3.2.2.2 Nhitng hu hong ¢ mach dién may khoan ditng 2A125,nguyén nhin va bién

phap khic phuc
HIEN TUGNG NGUYEN NHAN BIEN PHAP KHAC PHUC
CB ba pha chua dong hodc Kiém tra lai CB va ngudn dién.

1. BOng co truc
chinh D1 khong
hoat dong

ngudn dién bi mat

Céc cau chi CC, bi dut, bi hd.
Tiép di€m thudng déng cia ro le
nhiét RN, khong ti€p xic hoic
bi hong

Céc nit nhan kép TG khong ti€p
xdc tot

Cudn day contactor 1K, 2K, bi
dat day, chiap vong ddy, hodc bi
chdy

Pong cd truc chinh B1 hdng

Kiém tra stfa chita hay thay thé
cdc ciu chi CC,

Kiém tra, sia chita ti€p di€ém
cua rd le nhiét RN,

Ki€m tra cdc ti€p di€m clia nit
nhan, 1am vé sinh, thay thé
Po dién trd cdc cudn day
contactor 1K, 2K

Kiém tra dong co P1 , kiém tra
coc 14y dién & dong co

2.PbOng ca truc
chinh B1 chi
quay chiéu
thuan

Tiép diém khéa chéo 1K khong
ti€p xiic tot hodc bi hdng

Nt nhan thudng déng TG, ti€p
xtic khong tot

Tiép di€ém thudng hd 1K bi hd,
khong ti€p xuc t6t

Ki€m tra lai ti€p di€ém khéa
chéo 1K

Ki€m tra va 1am vé sinh , hay
thay mdéi nit nhan TG

Kiém tra ti€p di€m thudng hd
cla cong tic td 1K

3. bodng co truc
chinh B, chi
quay ngugc
khong quay
thuan

Tuong tu nhu trén

Tuong ty nhu trén

Niit nhan thudng hé TG bi hdng
Ti€p diém khéa chéo 2K b
hdng

Ki€m tra lai nit nhan TG

Kiém tra va 1am vé sinh hodc
thay ti€p di€m khoéa chéo 2K
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Chon cudng dd dong dién tac Chinh lai cudng d6 dong dién
5. Pongcgpl | Jonglonqud tdc dong choburhop -
"y Ti€p diém thudng déng cua rd le | Kiém tra va sua chita hodc thay
mat tdc dung e e
béo vé qud (i nhié€t bi “ dinh mdi
& Co ciu cd khi clia rd le nhiét bi | Ki€m tra va sifa chita hoac thay
hu mdi
A 2 CD khong ti€p xiic hoic bi Kiém tra , sta chita 2CD
6. Pong co bdm , .2 > oA
J A hong Ki€m tra sua chita ddng co B2
nudc khong hoat N .
46 Cudn day bi chap vong day
e Pong co B, bi hdng

3.3 TRANG BI PIEN NHOM MAY PHAY

3.3.1 Khai niém chung

M4y phay ding dé€ gia cong bé mit trong, ngoai ctia chi tiét, phay ranh, phay

ren va banh ring bing dao phay

Qud trinh gia cong bé mit trén mdy phay thuc hién bing hai chuyén dong phoi

hgp: chuyén dong quay ctia dao phay (chuyén dong chinh) va chuyén dong tinh tién

clia chi ti€t gia cong theo phuong phdp ditng, theo chiéu doc hoic phuong nim ngang

a)

b)

Mady phay dudc chia thanh hai nhém:

- May phay dung chung (phay ngang, phay ding va may phay giutdng)

- Mady chuyén dung (phay ren, phay banh rdang, phay chép hinh)

Chuyén dong chinh ctia mdy phay 1a chuyén dong quay dao phay, thudng ding
hé truyén dong xoay chiéu véi dong cd khdng dong bo rotor 1ong séc mdt hoic
nhiéu cap tdc do két hop vdi hop toc do. Pham vi diéu chinh tdc d yéu cau tir
D=(20:1)dén D=(60: 1)

Chuyén dong an dao 13 chuyén dong dich chuyén ctda chi ti€t so vdi dao phay.
Trong cdc mdy phay c& nhd va trung binh, truyén dong dn dao dudc thuc hién tir
dong cd truyén dong truc chinh qua hé thong tay gat va hop s6. Trong cdc mdy
phay c¢& ning va mdy phay giudng yéu cau chit lugng diéu chinh cao nén
thudng dung hé truyén dong mdt chiéu véi dong co dién mdot chiéu kich tir doc
1ap két hgp véi bo bién ddi (hé MPKP — B, KBT —P hoic T-D)

Chuyén dong phu: nhu di chuyén nhanh dau phay, di chuyén xa, noi siét xa,
bom dau ctia hé thdng boi tron, bom nudc clia hé thong 1am mdt ding bo truyén
dong xoay chiu véi dong co khong déng bo roto 10ng séc

3.3.2 May phay 6T10
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1. MO ta trang bi dién.

- M1 déng ¢d truc chinh céng suit 3 Kw, téc dd 1420 vg/ph.

- M3 déng cd bom nudc c¢dng suit 0.12 Kw, tdc dd 2800 ve/ph.

- M2 déng cd chay bian g4 chi ti€t cbng suit 0.75 Kw, toc do 1400 vefph.

Thuc hién dio chiéu cho M1 diing céng tic xoay CT1, déng ngit dong cs M2 diing
CT2 cho M3 diing CT3 tit cd cdc dong cd déu théng qua ti€p diém clia Contactors KM,

M4y con dudc trang bi phan him déng ning cho M1, ngoiira mdy con cé bd phin ly
hop dién tir d€ thuc hién chuyén déng nhanh ban g4 chi ti€t va cdc b phin déng cit bio vé
khac.

Nguén cung c¢ip cho toin bd m4dy 1i 3 pha 380 VAC. Mach diéu khién st dung
ngudn 110 VAC, ngudn 24 VAC cung cip cho chi€u sdng cuc b, cho ly hdp dién tir diing
nguon 24 VDC ngudn 56 VDC cho him dong ning,

S1 13 ti€p di€ém bio hi€m dit sau mdy, CB2 13 ti€p diém thudng hd cia CB2,
C1,C2,C3,C4 1a bon CB mét pha.
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Hinh 3.8a: So ¢6 mach déng luc may phay 6T10
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Hinh 3.8b: So d6 mach diéu khién may phay 6T10

2. Nguyén tic hoat dong.

Dé mdy hoat dong trudc tién déng ti't cd cic CB, Sau d6 nhin mit M Contactors KM
¢ dién, déng cdc ti€p di€m bén mach ddng luc va tuy theo vi tri CT1 dong cd M1 s& quay
thuin hoic quay nghich, KM tr giif va déng cdc ti€p diém bén mach ly hop dién tir va ngdt
cuén diy KA, Relays thdi gian T ciing hoat déng vi déng tic thdi cdc tiép diém thudng md
T. Lic nay dong cd M1 bit ddu quay, cdc dong cd M2, M3 ciing quay déng thdi néu cdc
cdng tic CT2 va CT3 di dudc dong.

Dé€ ditng dong cd nhan mit D, KM va KT mat dién. KM ngdt cdc ti€p di€m dong lyc,
déng th&i phuc héi trang thdi thudng déng cho ti€ép diem KM, KA ¢6é dién ( hic ndy tiép
di€m ctia T chwa md& ), Khi Ka ¢6 dién, déng dién cho KV, KA va KV déng cdc ti€p diém
bén mach him déng ning, qui trinh him dong ning bit ddiu. Sau mot thdi gian ( phu thude
vao thdi gian dit trude T ) ti€p diém T md ra qud trinh him két thic.

Bin g4 chi ti€t ¢é thé di chuyén nhanh thdéng qua mit nhin SB ( khi KM di hoat
dong ), KV cé dién déng ti€p diém cho ly hgp dién tir YC.

Niit bAm N ¢6 tic dung nhip déng cd khi thue hién chuyén ddi téc do.
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2

cdc dang khong ché va bdo vé.

» Bdové ngin mach,
- Todn mach dudc bio vé biing CBI,
- Bdové choM1, M2 dung CB2,
- Hé thong diéu khién, chi€u sdng, him dong ning va ly hgp dién tif cling dudc bio
v¢ bing cic CB mét pha C1, C2, C3, C4,

» Bdové qud tii dung hai Relays nhiét OL1, OL2 d€ vé cho M1, M3,

» Bdo vé ngudi va thi€t bi : vO kim loai clia dong cd, thit cdp cudn diy chiéu sing cuc
bo va cdc phan kim loai khdc déu dudc ndi mass.

» Bdové trang thdi 0 ding niit nhAn M k&t hdp vdi Contactors KM,

3.4 TRANG BI PIEN NHOM MAY TIEN
3.4.1 Nhitng van dé chung

Nhém mdy tién dudc st dung rong rai trong nganh cdng nghiép ch€ tao mdy.
Nhém mdy nay rit da dang bao gdm mdy tién van niing, tién vit, tién mit diu, tién
ding, mdy tién ty dong va ban ty dong. Hinh ddng bén ngoai cua mdt mdy tién dudgc
bi€u dién trén hinh 3.9

Hinh 3.9: Hinh ddng bé ngoai cia mdy tién
1. Than mdy; 2. U trudc; 3. Ban dao; 4. U sau

Trong mdy tién, chuyén dong chinh 13 chuyén dong quay chi tiét, con chuyén
dong dn dao 1a chuyén dong di chuyén ciia ban dao.

Truyén dong truc chinh mdy tién van ning, mdy tién ding ¢ nhd va trung binh
thudng diing hé truyén dong véi dong cd khong ddng bdo mot, hai hoic ba cAp toc do

Diéu chinh tdc d6 quay cda truc chinh bing hop tdc dd. Viéc chuyén toc do
thudng diéu khi€n biing tay (biing cin sd) hoic bing khép ly hgp dién tir
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D6i véi mdy tién ditng ¢d ning, truyén dong truc chinh diing hé truyén dong mot
chiéu. Pong co mot chiéu dugc cdp ngudn ty bo bién ddi (khuéch dai may dién —
MDBKD, khuéch dai tir — KPT, hoic bo bi€n d6i ban din). Piéu chinh téc d6 truc chinh
thuc hién diéu chinh vo c4p bing phuong phép co — dién.

M& mdy, ham dirng va ddo chiéu quay truc chinh trong cdc mdy tién c& nhd va
trung binh thudng dugc thyc hién tir truyén dong chinh qua mot hop téc dd nhiéu cap

Céc chuyén dong phu (di chuyén nhanh ban dao, cip chi ti€t, bom nudc 1am
mét, bom diu clia hé théng thiy luc), ding hé truyén dong véi dong cd khong ddng bod
roto 10ng séc

3.4.2 M4y tién T616

Midy tién T616 1a loai mdy tién van ning do Viét Nam sdn xuat. Py Ia loai
may thong dung trong cdc nha mdy cd khi § nudc ta hién nay.

3.4.2.1 Trang bi dién(Xem so db dién hinh 3 -10)
1. Thié't bi din dong gdém:

- Pong ¢d truc chinh M, cong suat 4,5kW, t6c do 1450vong/phiit
- Pong co bom dau M,, cong suit 0,1kW, tdc dd 2800vong/ phiit
- Pong cd bom nudc M3, cong sudt 0,125kW, tdc do 2800vong/ phiit

2. Thiét bi diéu khi€n gém:

- Cong tic 3 pha BB, BD

- Cau chi mach ddng luc 111, 2IT

- Contactor bom diu KC

- Bo contactor kép diéu khién dong co truc chinh KP, KI1
- Role dién 4p PH

- Bi€n 4p TP

- Cong tic diéu khién bing tay gat IT

- Bén chi€u séang AMO

- Cong tic den BMO...

3.4.2.2 Nguyén ly lam viéc
1. Chuén bj

DPéng cong tic ngudn 3 pha BB

Kéo tay gat vé vi tri giita 1am cho IT,, I, kin, d6ng dién cho rdle dién 4p PH
hoat dong. Tiép di€ém PH dong lai d€ tu duy tri. Cudn hiit cdng tic to KC c6 dién dong
dién cho bom diu hoat dong

2. Chay thuin
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Kéo tay gat 1én phia trén, ti€p diém I1,, I14 kin, ddng cd bom diu van hoat dong
do ti€p di€m PH van déng. Cong tic to KP dugc cip dién, déng dién cho ddng cd chinh
chay thuin
N&u can tudi nude 1am mat, ngudi thg cé thé bat cong tic BD, ddng cd bom nudc
s€ hoat dong
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3. Du'ng may
Kéo tay gat vé vi tri giifa, IT, s& md ra, cdng tic td KP mat dién dirng tam thdi
dong co truc chinh M,. Pdng c6 bom ddu vin hoat dong

4. Chay ngugc

Kéo tay gat xudng phia dudi, ti€p diém I15 déng, cong tic to KIT déng lai. Pong
co truc chinh s€ chay ngugc

5. Bao vé va lién dong

M4y tién nay cho phép ddo chi€u quay tdc thi khi cit ren (khdng can ditng trudc
khi ddo chiéu quay). Hai cong tic td dudc lién dong bing cip ti€p diém thudng déng
va khéa co khi

Trong mach nay cdc dong cd hoat dong theo trinh ty st dung cd ché khéa. Pong
cd bom dau “khéa” dong co truc chinh

B4o vé ngin mach bing cau chi 1I1, 2IT; bdo vé dién 4p thdp bing role dién 4p
PH

3.4.2.3. Mot s6 su’ ¢& va bién phap khic phuc
1. Chay dong ce bom dau

Nhiéu trudng hdp dong co bom dau bi chdy 1a do diu cin qud nhiéu, dau bi tit,
dd nhét khong thich hop... Ciling c6 khi do cau chi 2IT bi 18ng, dong co chi ti€p dién c6
2pha. Cin ting cudng kiém tra hé thong dién, hé thong dau 1a sy cd ndy s& dudc khic
phuc. Pic biét sau mbi ca lam viéc hay lic may nghi l1du ta phdi cit cdu dao chinh BB,
néu cit bing tay gat thi chi c6 dong cd chinh M, ngung con dong co bom diu vin lam
viéc.

2. Chdy dong co do mat dién mét pha

Nhiéu trudng hop mat dién mot pha, do dudng diy cap dién vao mdy bi hdng; do
cdu dao, ciu chi ti€p xtc khong t6t, dong co dang lam viéc rat dé bi chdy khi mit dién
mot pha

Gi4 st mat pha ma mach diéu khién van con hoat dong, lic d6 bén mach dong
lyc dong co van lam viéc véi 2 pha con lai nén sé bi qud tdi, n€u khong phat hién va dé€
lau dong cd s€ chdy

P& trdnh hién tugng ndy ta stta lai mach nhu sau: mot ddu cudn day role dién 4p
PH truéc n6i vao C1, nay tdch ra ndi sang B1. Khi mat dién pha B thi role dién 4p PH
ciing ty nhd ra cit todn bd dién luéi vao dong cd

3. Bdo vé bién 4p an toan khéi chdy

Bédng dién clia mdy tién T616 c6 mot bi€n thé ha 4p 380V/36V hoidc 220V/36V
dé diing cho deén soi cuc bd. Bién 4p dudc bdo vé ngan mach nhd ciu chi  phia so cap
chung véi hé thong diéu khi€n. Qua thyc t€ st dung, phia thit cAp & doan diy mém gin
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dudi den thudng hay ngin mach ma cau chi bdo vé lai “khong nd” dugc. Vi dong dién

ngin mach nhd, @€ khic phuc ta thém mot ciu chi nhd cho dén ndi ti€p vio mach thit
cip, dong dién ngin mach 16n (gan 10 1an dong dién bén s cAp) nén khi c6 sy cd bdo
vé dudc mdy bién dp

4. Sy 6 cac khéi dong tur

MOi khi phdt hién khdi dong tir bi néng... 1a do cdc nguyén nhin sau:

bién 4p cung cap cho cudn day khong dd, 1am cho luc hit yéu phdt ra tié€ng kéu.
D& khic phuc ta diu mach diéu khién sang pha c6 dién th€ gan bing vé6i dinh mic hay
ta quan lai bi€n th€ cho phu hgp véi dién dp luéi

Vong chdng rung bi nut, dit.. sé 1am cho kh&i dong tir kéu vi khi c6 dién dp
xoay chiéu bié€n thién tir 0 dé€n cuc dai vao cudn ddy dé tao luc hit thi trong vong
chong rung ciing sinh ra dong dién cdm w¢ng va tr thong phu 1éch pha véi tir thong
chinh clia cudn day: bdi vay tir thdng tdng sé khong gidm vé 0 nén 15i thép bi hiit chiit.
BAay gid vong chong rung bi nit (hay dit) Iic ndy chi con tir thong chinh bién thién
theo tin sd ngudn né sé kéu re re, hit khong chit 1am cho ti€p diém ti€p xic khong tot
nén dé bi “chdy ti€p di€m”. Ta phdi han lai cho kin hay thay vong khdc.

Bé mit 16i thép khéi dong tir bi dd, chd ti€p gidp bi 16i 16m, cdc 14 thép khong
dudc ép chiit ... ciing 1am cho 18i thép bi néng va phat ra ti€ng kéu. Ta phdi lau chui va
lam vé sinh 151 thép, x( 1y lai 16i thép.

Cic ti€p di€m bi rd do hd quang 1am cho ti€p di€ém ti€p xidc khong tdt nén ta
phdi lam vé sinh bing cdch dung gidy nhiam min ddnh sach cho mit vit tié€p diém
phing tiép xiic déu. Ki€m tra d6 ciing ctia 10 xo va vi trf cdc 10 xo ¢6 bi ket hay khong...

3.5 TRANG BI PIEN NHOM MAY MAI
3.5.1 Nhitng van dé chung
1. Pic di€m cong nghé:

Hinh ddng chung cia mdy mai dudc giGi thiéu trén hinh 3.12a
M4y mai c6 hai loai chinh: mdy mai tron v mdy mai mit phing. Ngoai ra con
c6 mot s6 mdy mai chuyén dung khdc nhu: mdy mai vo6 tim, mdy mai rinh, mdy mai
rang...
S db gia cong chi ti€t trén hai loai mdy mai chinh dugc gidi thiéu trén hinh 3.12b
- M4y mai tron ¢6 hai loai: mdy mai tron trong va mdy mai tron ngoai
- M4y mai mit phing cé hai loai: mdy mai bing bién d4 vd mdy mai bing mit
diu cda da
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Hinh 3.12a: Hinh ddng chung cia mdy mai
2. Piic diém vé truyén dong va trang bi dién cia may mai

Truyén dong chinh trong phin 16n cdc mdy mai khong yéu ciu diéu chinh toc
do, nén st dung dong co khong dong bo roto 1ong séc. Truyén dong chinh trong cdc
mdy mai ¢ ning d€ duy tri tdc dd cit khong d6i, khi mon dd hodc kich thudc gia cong
thay ddi thudng st dung hé truyén dong c6 pham vi diéu chinh téc do 1a D =2:1

T6c d6 cit trong mdy mai cé gid tri V = (30 +50)m/s. BSi vay doi véi dudng kinh
clia d4 mai khd 16n (t6i 1000m), t6c dd quay clia truc chinh biing ho#c thdp hon téc do
clia dong co truyén dong (n = 950 vong/phit). Trong cdc mdy mai, dudng kinh dd mai
bé dic biét 1a cdc mdy mai tron trong, yéu cau toc do quay d4 rit cao

Dbé dat dugc tdc dd quay d4 cao c6 thé ding hop toc d6 ting tdc hoic dong cd
dic biét. Téc do dinh muc cla dong cd dic biét co6 gid tri (2.400 +48.000)vong/phiit,
khi dung d4 mai c6 dudng kinh bé cé thé dat t6i (150.000 +200.000)vong/phiit

Ngudn cip cho dong co 1a cdc bo bién tin, cé thé 1a mdy phat tin s6 cao (bd
bi&n tin quay — BBT quay) hoic cdc bd bié€n tan tinh (bd bi€n tin dlng tiristo)

Momen cén tinh trén truc dong co thudng chi bing (15+20)% momen dinh miic

Momen qudn tinh clia d4 va co cdu truyén luc lai rat 16n, c6 thé dat t6i
(500-600)% momen qudn tinh cta dong co truyén dong, do d6 can hdm cudng biic
dong co quay da

+ Truyén dong dn dao (chuyén dong quay cta chi tiét, di chuyén doc va di
chuyén ngang ctia ddu mai)

Pham vi yéu cdu diéu chinh t6c d6 tir D = (6+8):1 d&én D = (25+30):1, hoic c6
yéu cau cao hon

- Trong mdy mai tron, d€ truyén ddng quay chi ti€t thudng dung hé truyén dong
v6i dong cd khdng déng bd mdt hoic nhiéu cap téc do hoidc hé truyén dong véi

ddng co dién mot chiéu véi cdc bd bién ddi (MPKDP-Db, KDT-D hoic T-D)
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Truyén dong di chuyén ngang (in dao ngang) clia didu mai thudng dung hé

thong thiy luc.

Trong mdy mai mdt phﬁng truyén dong in dao clia ddu mai (u d4) thyc hién di
chuyén lip lai theo chu ky thudng ding hé truyén dong thiy lyc. Con truyén
dong tinh ti€n qua lai clia ban thudng ding hé truyén dong mot chiéu véi pham
vi diéu chinh tdc do yéu caula : D = (8+10):1

Truyén dong phu trong may mai va truyén dong di chuyén nhanh ddu mai, bom
diu cda hé thong bodi tron, bom nudc clia hé thong lam m4t thudng ding hé
truyén dong xoay chiéu véi dong cd khong ddng bd roto 16ng séc.

Hinh 3.12b: S dd gia cong chi tiét trén mdy mai
a) Mai tron ngoai; b) Mai tron trong; ¢) Mai mit phﬁng bing bién d4; d) Mai
mit phing bing mit diu (ban chit nhat); e) Mai mit phing bing mit dau
(ban tron)
1. Chi tiét gia cong; 2. P4 mai; 3. Chuyén dong chinh; 4. Chuyén dong an dao
doc; 5. Chuyén dong an dao ngang
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3.5.2. May mai tron 3M642
3.5.2.1 Gidi thiéu mach dién may mai 3M642 (hinh 3-13)
1. Mach dién dong luc

Mach dién mdy mai 3M642 dugc truyén dong bdi 5 dong cd khong dong bd ba
pha rotor 1dng s6¢

- Pong co M, la dong co truc chinh d€ quay dd mai, dong co cé cong suit P
7KW, c6 thé 1am viéc hai cap toc dd: ch€ do A tuong Gng véi toc dd thdp n, =
720 vong/phiit va ché d6 YY tuong tng véi toc dd cao n, = 1420 vong/phiit

- Pong co M,1a dong co nang ha d4 mai c6 thé quay thudn hoic quay ngudc, diéu
khién bdi hai contactor P, va P,

- Pong cd M; 14 ddng cd bom nude diéu khién bdi cong tic xoay 3 pha B4

- Pong co M, 1a dong co hiit bui, diéu khién bdi 1 cau dao 3 pha B5

- Pong cd Ms 1a dong cd quay tron chi tiét can gia cong, diéu khi€n bdi bd khong
ch& B6

2. Mach dién diéu khién

Mach diéu khién dugc cip dién tir mdy bién 4p mot pha dang cdch ly c6 dién 4p
so cAp 1a U; = 380V, dién 4p thit cdp Uy, = 220V cung cip dién cho mach dién diéu
khién va Uy, = 24 V cung cap cho dén chi€u sdng cuc bd.

Cong tic to Ps v cong tic to P, d€ didu khién dong cd truc chinh M1 1am viéc véi
toc dd cao (ch€ d6 YY) va tdc do thap (ch€ do A)

Cong tic to P, d€ diéu khién dong cd truc chinh M1

Cong tic to P, diéu khi€n dong cd M, quay thuin ning dd mai

Cong tic to P; diéu khién dong cd M, quay ngudge d€ ha dd mai

B0 khong ché& B, diéu khién dong cd truc chinh M, chay thuin, chay ngudc

Bo6 khong ch& B7, B8, B9 dé diéu khién dong co chuyén ban chay thudn, chay
ngudc d€ nang ha d4 mai (chic ning clia chiing gidng nhau muc dich d€ diéu khién ba
vi trf). BO khong ch& B; chon tdc do cao (ché dd YY) hay tdc dod thdp (ch€ do A) cho
dong cd truc chinh.

Céc niit nhan KH,, KHs, KHg d€ diéu khién md dong co M, & ba vi tri

Céc nit nhan KH,, KH,, KH; d€ dirng cdc dong co M;, My, M3, My, M5 & ba vi tri

Céc ciu chi CC,, CC, bdo vé sy cd ngin mach cudn sd cap, thir cAp mdy bién 4p,
mach dién diéu khién, mach dén chi€u sdng cuc bo

Céc ro le nhiét PT,, PT;, PTsbdo vé qua tdi cho cdc dong cd M |,M3,Ms. Bén bdo
tin hiéu

CB B1 bdo ve ngdn mach cho toan mach.

Pen A2 ding dé bdo c6 dién & mach diéu khién.

DPén Al ding d€ chi€u sdng cuc bo nhiim ting cudng dd sing khi gia cong.
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3.5.2.2 Nguyén ly lam viéc
1. Dong co truc chinh
a. Bong co truc chinh quay thudn

Mudn dong cd truc chinh quay thuin, ta gat bd khong ché B2 sang vi tri 2

Ché& do tam gidc
Gat tay gat bo khong ché B3 sang vi tri 1 d€ chon ché€ d6 1am viéc cho dong co
truc chinh M1 & ché do A .

Mu6n dong cd truc chinh M1 hoat ddng, ta nhadn mot trong ba niit nhan KH4, KH5
hoiic KH6, cudn diy contactor P1 c6 dién nén tiép diém P1 (2 — 27) dong lai dé duy tri
dién cho cudn diy contactor P1 va P4. Bén mach dong luc céc ti€p diém P1 va P4 déng
lai, dong cd truc chinh dudc cAp dién quay thudn & ch€ do A
Ché& d0 sao kép

Muédn ddng co truc chinh chuyén sang lam viéc & ch€ dd YY, ta gat tay gat bd
khong ch& B3 sang vi tri 2, cudn day contactor P4 mat dién va cudn diy contactor P5
c6 dién . C4c ti€p di€m dong lyc P4 hd ra va cdc ti€p diém dong luc P5 déng lai, dong
cd truc chinh chuyén sang 1am viéc 6 ch€ do YY

b. Dong co truc chinh quay nguoc

Mudn dong co truc chinh quay ngudc, ta gat tay gat bd khong ch€ B2 sang vi tri
1. Bong cd truc chinh M1 quay ngugc do thit tw pha B va pha C bi ddo pha .
Mudn dong cd M1 hoat dong & ch€ d6 nao (tam gidc hay sao kép) ta thuc hién
thao tdc tudng ty nhu & trén

2. Van hanh dong co nang ha da mai

Mudn ning d4 mai, ta tdic dong cAn gat bo khong ch& B7(hoic B8,B9) sang vi tri
1, cudn diy contactor P2 c6 dién, ti€p di€ém khéa chéo P2(22 — 23) hé ra ngin khong
cho cudn diy contactor P3 c¢6 dién. Bén mach dong luc, cic ti€p di€m P2 déng lai,
dong cd M2 dugc cap dién dé nang d4 mai.

Khi mudn ha d4 mai, ta gat tay gat bo khong ché B7(hoic B8,B9) sang vi tri 2,
cudn diy contactor P2 mat dién nén ti&ép di€m khéa chéo P2 (22 — 23) déng lai lam cho
cudn day contactor P3 cé dién ti€p di€m khéa chéo P3 (19 — 20) hd ra. Bén mach dong
luc, céc ti€p diém P2 hé ra va cdc ti€p diém P3 déng lai, dong cd M2 dugc cap dién d€
ha d4 mai.

P& ddm bio an toan khi vdn hanh dong cd ning ha d4 mai, ngudi ta 1ip thém hai
cong tic hanh trinh BK1 va BK2 dé han ché& hanh trinh ndng va ha dd mai

3. Van hanh dong co bom mitoc M3 va dong cd hit bui M4

Khi dong cd truc chinh M1 dang hoat dong, muén van hanh dong co bom nudc, ta
xoay cong tic xoay B4, dong cd M3 hoat dong. Mudn hiit bui ta d6ng cau dao B5 cip
dién cho dong cd M, hoat dong.
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Mudn dirng dong co M3 va M4, ta gat bd khong ché B4 vé vi tri 0, dong co M3 va
M4 dugc ngit ra khdi ludi két thic qud trinh hoat dong

4. Van hanh dong cd quay tron chi ti€t cAn mai M5

Mu6n dong cd mai tron M5 quay thuin, ta gat bd khdng ché B6 sang vi tri 2

Mudn dong co mai tron M5 quay ngudc, ta gat bd khong ché B6 sang vi tri 1, thit
tu pha B va pha C dua vao ddng cd bi ddo nén dong cd M5 quay ngugc

Trong qud trinh vin hanh mach dién, mudn dirng toan bd mach ta c6 thé tic dong
mot trong 3 nut dung KH1, KH2 hodc KH3

Cédc dong co M, M3, M5 dudc bdo vé qud tdi bing céc ro le nhiét PT2, PT3 va
PT5

Trong qud trinh van hanh mdy, muén ting cudng do sidng ta sit dung dén chiéu
sang cuc bo Al

3.5.2.3. Nhitng hu héng,nguyén nhin va bién phap khic phuc

HU HONG NGUYEN NHAN BIEN PHAP KHAC PHUC

- CB ba pha ngudn By chua |- Kiém tra lai CB va ngudn
déng hodc ngudn dién bi mat | dién.

- Cdc cAu chi ITP4 bi dit hoidc | - Ki€ém tra stta chita hay thay thé
ti€p xiic khong tot . céc cau chi [1P4

- Tié€p di€m thudng déng cla | - Kiém tra, sita chita tiép diém
rd le nhiét PT2, PT3 hodc PT5 | thudng dong cla cic rd le nhiét
khong ti€p xtic hodc bi héng | PT2 PT3 va PT5

- Céc nit nhan KH,, KHs, | - Kiém tra cédc ti€p diém ctia niit
KH; ti€p xtic khong tot nhan, lam vé sinh, hodc thay mdi
- Po dién tr§ cdc cudn day
- Cudn day contactor P, P, | contactor Py, P, P5

1. BPOng co quay
dda mai M1 khong
hoat dong

hodc Ps bi dut day, chap vong
day, hoic bi chdy - Kiém tra dong co M1, ki€m tra
- Pong cd truc chinh M1 hdng | cdc coc 14y dién & dong co

2. Pong cd quay | - Ti€p diém & bo khong ché |- Kiém tra lai ti€ diém & bo
dd mai M1 chi |B2 & mach dong luc bi hu | khong ch&é B2
quay chiéu thuin | hoic ti€p xiic khong tot

3. Pong cd quay | - Ti€p di€m & mach khdng ché |- Kiém tra lai ti€p diém & bo
dd mai khong | B3 d mach diéu khién bi hu  |khdng ché B3
hoat dong & ché | hoidc khong ti€p xiic tot

daYY - Cudn day contactor P5 bi dtt | - Kiém tra cudn day contactor
hoic ti€p xidc khong tdt P5
- Céc tiép diém P5 & mach - Kiém tra lai cdc tiép diém Ps &
dong lyc ti€p xiic khong tot mach dong luc
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4. DPOng co ning
ha d4 mai khong
hoat ddng

- Bi mat ngudn

- Ti€p di€m clia bd khdng ché
B7 B8 hoic B9 ti€p xtic khong
tot

- Cudn day contactor P, va P;
bi dut

- Kiém tra ngudn

- Kiém tra, 1am vé sinh céc ti€p
di€m & bd khong ché B7, B8 va
B9

- Kiém tra cudn diy contactor
P, va P;

5. Pong cd bom
nitoc va dong cd
hat  bui  khong
hoat dong

- Cdc cAu chi I1P1 bi ddt hoic
ti€p xtic khong t6t

- Ti€p diém bd khong ch& B4
ti€p xtic khong tot

- Phich n6i ddy w2 va w3 tiép
xtic khong tot

- POng cd M3 va M4 bi chdy
bd ddy quin

- Kiém tra lai cdc cdu chi ITP1 (
bén mach dong luc )

- Kiém tra, 1am vé sinh hoic
thay méi bo khong ché€ B4

- Kiém tra, 1am vé sinh phich n6i
day w2 va w3 hodc thay mdi

- Ki€ém tra lai bd ddy quin dong
cd M3 va M4

6. Pong co quay
tron chi tiét can
mai khong hoat
dong

- Céc cau tri [TP1 bi ddt hodc
ti€p xiic khong tot

- Tiép diém bd khong ché& By
ti€p xtic khong t6t

- Chdy bd diy qudn dong co
M;

- Kiém tra lai cdc cdu chi ITP1

- Ki€ém tra, vé sinh hoic thay
méi bo khong ché Bg
- Ki€m tra lai bd day quan

7. POng co quay
tron chi ti€t can
mai khong quay
ngudc dugc

- Ti€p diém bd khong ché B6
bi hu

- Kiém tra lai cdc tiép diém,
lam vé sinh hoic thay thé mdéi
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