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TEN MO PUN: TRANG BI PIEN
Ma M6 dun: MPD 17
Vi tri, tinh chat, ¥ nghia va vai trd ciia mo dun:
- M6 dun Trang bi dién 1 hoc sau cdc mon hoc/modun: Khi cu dién, May
dién, Cung cép dién, Truyén dong di¢n.
- L& m6 dun chuy&n mén nghé.
- Trong moi linh vuc san xuit, dic biét 1a céc nganh cong nghiép, viéc su
dung cac may moc dé giai phong strc lao dong cuia con nguoi ngdy cang phd
bién. Dé nam bt va 1am chu céc trang thiét bi ngay cang hién dai doi hoi can
bd k¥ thuit phai c6 nhitng kién thirc co ban vé cong nghé, bén canh d6 1a cac
k¥ nang v&, doc so d6, phan tich va chan doan sai hong dé co thé van hanh,
bao tri, bao dudng va stra chita hiéu qua cac trang thiét bi d6. M6 dun Trang
bi dién duoc bién soan nhim trang bi cho nguoi hoc nhitng kién thirc va ky
nang co ban néu trén.
Muc tiéu ctia mo dun :
- Poc, v& va phén tich duoc cic so dd mach diéu khién dung role cong tic to
ding trong tw dong khong ché dong co 3 pha, dong co mot chiéu.
- Phan tich dugc qui trinh lam viéc va yéu cau vé trang bi dién cho may cit
got kim loai (may khoan, tién, phay, bao, mai...); cho cac may san suat (bang
tai, cau truc, thang may, 10 dién...).
- Lap dit, sira chita dugc cac mach md may, dimg may cho dong co khong
ddng bo 3 pha, dong co mét chiéu.
- Phan tich dugc nguyén 1y ctia so d6 1am co sé cho viéc phat hién hu hong va
chon phuong n cai tién mai.
- Van hanh dugc mach theo nguyén tic, theo qui trinh da dinh. Tt d6 s€ vach
ra ké hoach bao tri hop 1y, dam bao an toan va vé sinh cong nghiép.
- Rén luyén duc tinh can than, ti mi, chinh xac, tu duy sang tao va khoa hoc.
Noi dung ciia mO dun :

B Thaoi gian (gio)
‘IS'?I' Tén cac bai trong md dun Tépg Ly | Thye Kiém
s0 | thuyet | hanh tra*
, | Baimo dau: Khai quat chung vé hé 5 5
thong trang b1 dién — dién tr
Cac phan tir diéu khién trong h¢
2 thdng trang bi dién - dién tir 12 8 3 1
3 T}{ dong khdng ché truyén dong 136 17 112 7
dién
4 | Trang bi dién may cat kim loai 120 18 95 7
Cong: 270 45 210 15
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BAI MO PAU
KHAI QUAT CHUNG VE HE THONG TRANG BI PIEN
Giédi thiéu:

Pong co dién dugc sir dung phd bién trong cac day truyén tu dong cia
qua trinh san xuat cong nghiép. Diéu khién, khdng ché dong co 1a van dé ludn
ludn dugc giéi chuyén mon quan tim, tim hiéu va giai quyét mot cach tdi wu,
da niang va phd dung.

Déi v6i nhitng ngudi cong tac trong linh vuc dién cong nghiép thi mang
kién thirc va k¥ ning vé hé thong trang bi dién dung diéu khién, khong ché
dong co dién 1a mot yéu cau bt budc. N6 1a tién dé cho viéc tiép thu, thuc
hién cac mach diéu khién bang linh kién dién tir hodc diéu khién 1ap trinh.
Muc tiéu:

- Phan tich duoc dic diém cia hé théng trang bi dién.

- Van dung dung c&c yéu cau hé thong trang bi dién khi thiét ké, lap dat.

- Rén luyén tinh can than, nghi€ém tic trong hoc tap va trong thuc hi¢n
cong viéc.

N§i dung chinh:
1. Pic diém ciia hé thong trang bi dién

Hé thong trang bi dién cdc may san xuat 1a tong hop céc thiét bi dién
duoc lap rap theo mot so dd phu hop nham dam bao cho cic may san xuét
thie hién nhiém vu san xuat. Hé thong trang bi dién cic may san xudt giup
cho viéc nang cao ning suat may, dam bao do chinh xac gia cong, rut ngan
thot gian may, thuc hién cac cong doan gia cong khac nhau theo mot trinh tu
cho trude.

Hé théng trang bi dién can co: Céc thiét bi dong luc, cac thiét bi diéu
khién va cac phﬁn tor tu dong. Nham tu dong hod mot phén hodc toan bd cac
qué trinh san xuit cia may, hé théng trang bi dién s& diéu khién cac bd phan
cong tac thuc hién cac thao tac can thiét véi nhitng thong sé phu hop véi quy
trinh san xuat.

Két ciu cua hé théng trang bi dién:

- Phan thiét bi dong luc: La bd phan thuc hién viéc bién d6i ning luong
dién thanh céc dang ning luwong can thiét cho qua trinh san  xuat.
Thiét bi dong luc co thé 1a: Dong co di¢n, nam cham di¢n, 11 hgp dién tir trong
cac truyén dong tir dong co sang cac mdy san xuit hay dong mé cac van khi
nén, thuy luc, cac phan tir d6t ndng trong cac thiét bi gia nhiét, cac phan tir
phat quang nhu cic hé thong chiéu sang, cac phan tir R, L, C, dé thay doi
thong s6 ctia mach dién dé lam thay ddi ché do 1am viéc cua phﬁn tor dong
luc...
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- Thiét bi diéu khién: La cac khi cu dong cit, bao vé, tin hiéu nham dam
bao cho cac thiét bi dong lyc 1am viéc theo yéu cdu ctia may cong tac.
Cac trang thai lam vi¢c cua thiét bi dong luc duoc dac trung béng: Tdc do 1am
viéc cua cac dong co dién hay ciia may cong tac, dong dién phan ung hay
dong dién phﬁn cam cua dong co di€n, Momen phu tai trén truc dong co...
Tuy theo qua trinh céng nghé yéu cau ma dong co truyén dong co cac ché do
cong tac khac nhau. Khi dong co thay doi ché d6 lam viée, cac thong sb trén
o thé co gia tri khac nhau.Viéc chuyén ché do lam viéc cua dong co truyén
dong duoc thuc hién ty dong nho hé thdng diéu khién.

Nhu vay: Hé thong khéng ché truyén dong dién 1a tap hop cac khi cu
dién va day ndi duogc 1dp rap theo mot so dd nao d6 nham dap Gng viéc viée
diéu khién, khong ché va bao vé cho phan tir dong luc trong qua trinh lam
viéc theo yéu cau cong nghé dat ra.

2. Yéu cau doi véi hé thong trang bi dién cong nghiép

- Nhan va bién d6i ning lugng dién thanh dang ning luong khac dé thuc
hién nhiém vu san xuat thdng qua bo phan cong tac

- Khéng ché va diéu khién bo phan cong tac 1am viéc theo trinh tu cho
trude v6i thong sé ki thuat phd hop.

- Gop phan nang cao ning suit, chat lwong, hiéu qua caa qué trinh san
xut, giam nhe diéu kién lao dong cho con nguoi.

- Pam bao an toan cho nguoi va thiét bi trong qua trinh san xuat.
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BAI 1: CAC PHAN TU PIEU KHIEN TRONG HE THONG
TRANG BI PIEN — PIEN TU
Ma bai: MD22 01
Giéi thi¢u:

Hién nay nganh cong nghiép & Viét nam dang phat trién rat nhanh, nhu
cau st dung cac phan tir dién diéu khién ngay cang nhiéu vé sb luong va
chung loai. Cac nha san xuat da khong ngimg cai tién va ning cao chat lugng,
chung loai nhim dap tmg nhiing yéu cau cua thi trudng. Do viy tir viée tim
hiéu vé ly thuyét cling nhu thyc hanh tim hiéu két cAu, tinh toan chon lya dén
viéc str dung, van hanh cac phan tir dién diéu khién 1a can thiét nham diéu
khién t6t nhat cho mach dién va hé théng dién.Noi dung bai hoc nay nham
trang bi cho sinh vién nhiing kién thtic co ban vé cau tao, nguyén Iy hoat dong
ctia cac phan tir dién diéu khién thudng duoc st dung trong trong cac doanh
nghiép cong nghiép.

Muc tiéu:

- Nhan biét dugc cac phan tir diéu khién trong mot hé thong trang bi
dién.

- M0 ta duoc cau tao va giai thich dugc nguyén ly 1am viéc cia cac khi
cu dién diéu khién c6 trong so do.

- Stra chira duoc hu hong thong thuong cua cac khi cu dién diéu khién.

- Rén luyén tinh ti mi, cAn than, chinh x&c va an toan trong céng viéc.
N§i dung chinh:

1. C4c phan tir bao vé
Muc tiéu: Trinh bay dwoc cdu tao, nguyén ly 1am viéc Va ing dung ciia cac
phcfn tir bao vé trong mach dién.
1.1 Cau chi
a. Cau tao:
1. Nip.
2. Vo;
3. Day chay
b. Cong dung:

Ban chét cua ciu chi 1a mot doan day dan yéu nhét trong mach, khi c6 su
c6 doan diy nay bi dat ra dau tién. Cau chi dung bao vé thiét bi tranh khoi
dong ngan mach.

1.2 Ro le nhiét
a. CAu tao:



1 2
A
) b. Dang thuc té
a. Cau tao ro le nhiét 3 pha
HINH 1.2: CAU TAO VA DANG THUC TE RO LE NHIET 3 PHA
1. Thanh ludng kim; 4. L0 xo;
2. Phan tr 6t nong; A: Cuc ndi ngudn;
3. Hé thong tiép diém:; B: Cuc noi ta;
b. Cong dung:

Ro le nhiét ding dé bao vé su cd quéa tai. Trong thuc té ngudi ta thuong
gin ro le nhiét phia sau cdng tic to goi la khoi dong tu.
2. C4c phan tir diéu khién
Muyc tiéu: Trinh bay duwoc cdu tao, nguyén ly lam viéc va ing dung ciia Cac
phan tir diéu khién trong mach dién.
2.1 Cong tac
a. Cau tao:

a. Cong tic 1 pha b. Cong tic 3 pha

b. Cﬁng dl.lngi HINH 1.3: CONG TAC 1 PHA VA 3 PHA
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Cong tic thyuc té thuong duge dung 1am cac khoa chuyén mach (chuyén
ché d6 1am viéc trong mach diéu khién), hodc dung lam céc cong tic dong mo
ngudn (cau dao).

2.2 Nt an

a. Cau tao:
1

2 |
\
3
a. C4u tao Nt 4n b. Dang thuc té cta nat an
HINH 1.4: NUT AN TU PHUC HOI
1. Num tac dong; 4. Tiép diém thuong mé (NO);
2. Hé thong tiép diém; 5. Tiép diém thuong dong (NC);
3. Tiép diém chung (com); 6. L0 x0 phuc hoi.

b. Cong dung:

Nut 4n duogc dung trong mach diéu khién, dé ra 1énh diéu khién mach
hoat dong. Nut 4n thudng duoc lap & mit trude cia cac ti didu khién. Tin
hiéu do nat 4n tu phuc hdi tao ra c6 dang xung nhu hinh 1.5.

0 1 0
Nat &n thudng mé
Nha Nhén Nha
NGt an thudng déng
1 0 1
Nha Nhan Nha

HINH 1.5: TIN HIEU DO NUT AN TAO RA



2.3 Cau dao
a. Ciu tao:

b
T

Cau dao 2 ngd 3 pha. Cau dao 1 nga 1 pha.

N

§ il il iR

S E

Céu dao 3 pha Cau dao ¢6 ludi dao phu

HINH 1.6: CAC BO PHAN CUA CAU DAO

Ludi dao chinh (1); Ludi dao phu (3);

Tiép xuc tinh (ngam)(2); Pé cach dién (5);

Lo xo bat nhanh (4); Cuc dau day (6).
b. Cong dung:

Cau dao 12 mot loai khi cu dién dung dé dong cit dong dién bang tay don
gian nhat duoc sir dung trong cac mach dién co dién ap dén 220VDC hodc
380VAC. Cau dao cho phép thyc hién hai chtic nang chinh sau:

- An toan cho nguoi: dé duogc diéu do, cau dao thuc hién nhiém vu ngan cach
giita phan phia trén (thuong luu) c6 dién ap va phan phia dudi (ha luu) cia
mot mang dién ma ¢ phan nay ngudi ta tién hanh stra chira dién.

- An toan cho thiét bi: khi ma cau dao co6 thé bd tri vi tri hay lam tru cot dé lap
thém cac cau chi, thi cac cau chi d6 duogc st dung dé bao vé cac trang thiét bi
d6i v6i hién twong ngan mach.

Trang thai cua dao cach ly duoc dong hay mé dé dang dugc nhan thiy
khi ta dimg nhin tir phia ngoai. Kha ning cit dién cua cau dao: Cé4c cuc cia
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cau dao c6 cong suat cat rat han ché. Cau dao thuong dugc dung dé dong ngat
va doi ndi mach dién, véi cong suat nho va nhimng thiét bi khi 1am viéc khong
can thao tac dong cit nhiéu 1an. Néu dién ap cao hon hoac mach dién c6 cong
sudt trung binh va 16n thi cau dao thudng chi 1am nhiém vu déng cét khong
tai. Vi trong trudng hop nay khi ngit mach hd quang sinh ra s& rat 16n, tiép
xuc s& bi pha hong trong mot thoi gian rat ngan va khoi mao cho viéc phat
sinh hd quang gitta cac pha, tir 46 vat liéu cach dién s& bi pha hong, giy nguy
hiém cho thiét bi va nguoi thao tac.

2.4 B khong ché

a. CAu tao:

- Bo khéng ché hinh trong:

HINH 1.7: BO KHONG CHE HINH TRONG
a. Hinh dang chung
b. Bo phan chinh bén trong
1. Truc quay
2. Vanh trugt bang dong
e 3. CAc tiép xuc tinh
4. Truc cb dinh

Trén truc 1 da boc cach dién nguoi ta bat chat cac doan vanh truot b.'?lng
dong 2 c6 cung dai lam viéc khac nhau. Cac doan niay dugc dung lam cac
vanh tiép xuc dong sép xép & cac goc do khac nhau. Mot vai doan vanh duoc
nbi dién v4i nhau sin ¢ bén trong. Céc tiép xuc tinh 3 ¢6 10 xo dan hoi (con
duoc goi 1a choi tiép xuc) kep chat trén mot can ¢ dinh da boc cach dién 4
mdi chdi tiép xtic twong mg v6i mot doan vanh truot & bd phan quay. Cac
chéi tiép xtic ¢ vanh cach dién véi nhau va duoc nbi truc tiép véi mach dién
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bén ngoai. Khi quay truc 1 cic doan vanh trugt 2 tiép xtc mit véi cac choi
tiép xuc 3 va do do thuc hién duoc cac chuyén ddi mach can thiét trong mach
diéu khién.

- B6 khéng ché hinh cam:

Hinh dang chung ctia mot bo khong ché hinh cam dugce trinh bay nhu
hinh v& 1.8 dué6i ddy. Trén truc quay 1 ngudi ta bat chit hinh cam 2. Mot truc
nho ¢6 vau 3 ¢6 16 xo dan hdi 6 ludn ludn day truc vau 3 ty hinh cam. Cac tiép
diém dong 5 bat chat trén gia tay gat, truc mot quay, lam xoay hinh cam 2, do
d6 truc nho c6 vau 3 s& khép vao phan 16m hay phan 16i ciia hinh cam, lam
dong hodc md cac bo tiép diém 4 va 5.

HINH 1.8: BO KHONG CHE HINH CAM

1. Truc quay 4. Cac tiép diém tinh
2. Hinhcam 5. Cac tiep diém dong
3. Truc nho ¢6 vau 6. LO xo0 dan hoi

b. Cong dung:

Trong cac may moc cong nghi€p nguoi ta st dung rong rai cac bd
khong ché dé lam cac khi cu diéu khién cac thiét bi dién. B khong ché dugc
chia ra 1am bo khéng ché dong luc (con goi 1a tay trang) dé diéu khién truc
tiép va bo khdng ché chi huy dé diéu khién gian tiép. Bo khéng ché 1a mot
loai thiét bi chuyén d6i mach dién bang tay gat hay vo ling quay. Diéu khién
tryc tiép hodc gian tiép tir xa thue hién cac chuyén doi mach phirc tap dé diéu
khién khoi dong, diéu chinh téc do, dao chiéu, him dién ... cac may dién va
thiét bi dién.

Bo khong ché dong luc (con goi 1a tay trang) duoc dung dé diéu khién
tryc tiép cac d6 dung co dién ¢ cong suat bé va trung binh & cac ché do 1am
viéc khac nhau nham don gian hoa thao tac cho ngudi van hanh,
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B6 khong ché chi huy dugc dung dé diéu khién gian tiép cac dong co
dién c6 cong suat 16n, chuyén d6i mach dién diéu khién cac cudn day cong tic
to, khoi dong tir. Doi khi no ciing duge dung dong cit truc tiép cac dong co
dién c6 cong suét bé, nam cham dién va céc thiét bi dién khac. Bo khéng ché
chi huy c6 thé duoc truyén dong bang tay hodc bang dong co chip hanh. Bo
khéng ché dong luc con duoc dung dé thay dbi tri sé dién tré ddu trong cac
mach dién.

V& nguyén ly bo khéng ché chi huy khdng khac gi b khéng ché dong
Iirc. Chi c6 hé thdng tiép diém bé, nhe, nho hon va st dung ¢ mach diéu
khién.

2.5 COng tic to — khai dong tir
a. Cong tic to
- CAu tao:

Cac cuc dau day cua cac
ti€p diém phu thudng dong

Cuc dau déy cua cac
tiép diém chinh cua cong tac to

Hai dau cudn day (cudn hut)
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Lo xo phan Iuc Phan nap di dong

——

HINH 1.9: MAT CAT DOC CUA CONG TAC TO

Vo nhua

Cudn day (cudn hut)

Mach tu phan ting
Mach tu phan cam

Lo xo phan luc

) Céc tiép diém chinh
Céac tiép diém phu

HINH 1.10: CAC BO PHAN CHINH CUA CONG TAC TO

Mach tir: 1a cac 15i thép c6 hinh dang EI hodc chit UL Né gdm nhiing 1a
ton silic, ¢6 chiu d::iy 0,35mm hodc 0,5mm ghép lai dé tranh t6n hao dong
dién xody. Mach tur thuong chia lam hai phﬁn, mot phﬁn duoc kep chat cd
dinh (phan tinh), phan con lai 1a nip (phan dong) duoc ndi voi hé thong tiép
diém qua hé thong tay don.

Cudn day: A1

Az
Cudn day c6 dién trd rat bé so v6i dién khang. Dong dién trong cudn day phu
thudc vao khe ho khong khi giita nip va 15i thép co dinh. Vi vay, khong duoc
phép cho dién vao cudn day khi nip md. Cudn day cd thé lam viée tin cay
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(hat phan ung) khi dién ap cung cap cho ndé nam trong pham vi (85-100)%
Udm -
Hé thdng tiép diém gdm co tiép diém chinh va tiép diém phu:

Tiép diém chinh, chi c6 ¢ cong tic to chinh, 100% la tiép diém thuong
mo, lam viéc & mach dong luc, vi thé dong di¢n di qua rat 1on (10 + 2250)A.
Thudng duge ky hiéu bai 1 ky sb: Cac ky sé do 1a:1-2;3-4;5 - 6.

1 2 &
o \|
o 4 B

Trong cong tic to chinh, 3 tiép diém dau tién bén tay trai ludn ludn 1a tiép
diém chinh, nhiing tiép diém con lai |2 tiép diém phu.

Tiép diém phu: c6 ca thudng dong va thudng mo, dong dién di qua céc
tiép diém nay nho chi tir 1A dén khoang 10A, 1am viéc & mach diéu khién.
Thuong duogc ky hiéu boi 2 Ky s6:

13 23 53 43 G

#ﬂ%ﬁ %i

14 24 354 44 L2 g2 72
KY s0 thir nhat: Chi vi trf tiép diém (so thu tw, dénh tir tréi sang).
Ky s0 thir hai: Chi vai tro tiép diém. 1 - 2 (NC): thuong dong; 3 - 4 (NO):
thuong mé.
- Cong dung: Cong tic to 1a phan tir chi luc trong hé théng diéu khién co tiép
diém. N6 duge dung dé dong cat, diéu khién... dong co, may san Xuat trong
cong nghiép va dan dung.
b. Khéi dong tir
- CAu tao:

Cin ctr vao diéu kién lam viéc ciia khoi dong tir. Trong ché tao nguoi ta
thuong dung két cau tiép diém bac cau (co 2 chd ngat mach & mdi pha do d6
dbi voi cé nho dudi 25A. Khong can dung thiét bi dap hd quang. Két cu khoi
dong tur bao gém cac bo phan: Tiép diém dong ché tao kiéu bic cau co 10 xo
nén tiép diém dé tang luc tiép xuc va tu phuc hoi trang thai ban dau. Gia do
tiép diém lam bang dong thau, tiép diém thudng 1am bang bot gdm kim loai.
Nam cham dién chuyén dong thuong co6 mach tir hinh E — I, gdm 15i thép tinh
va 16i thép phan tng (dong) nhd c6 10 xo khai dong tir tu vé duge vi tri ban
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dau. Vong chip mach duoc dat & 2 ddu mat 2 mach & cua 15i thép tinh, 16i
thép phan ng ciia nam cham dién dugc lip lién véi gia d& dong cach dién
trén d6 c¢6 mang cac tiép diém dong va lo xo tiép diém. Gia d& cach dién
thuong 1am bang ba ké lit chuyén dong tromg ranh din huéng & trén than
nhya dac cia khoi dong tur.

- Cong dung:

Khoi dong tir 1a khi cu dién diéu khién gian tiép tir xa, duoc ung dung
trong nhitng mach dién: khoi dong dong co; dao chiéu quay dong co... co su
bao vé qué tai cho dong co bang nguyén 1y cua ro le nhiét. Co thé hiéu mot
cach don gian: Khoi dong tir 1a mot thiét bi dugc hop thanh boi cong tic to va
mot thiét bi bao vé chuyén dung (thudng 1a ro le nhiét) dé dong cat cho dong
co hodc cho mach dién khi c6 su c6. Khoi dong tir c6 mot cong tic to goi la
khai dong tir don. Khoi dong tir ¢6 hai cong tic to goi 13 khoi dong tir kép. Dé
bao vé ngén mach cho dong co hodc mach dién c¢6 khoi dong tir. Ta phai két
hop st dung thém cau chi.

HINH 1.11: KHOI BONG TU BPON
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2.6 Ap to mat
a. Ciu tao:

b. Dang thuc té
a. Cautao B CB 1 pha

HINH 1.12: CAU TAO VA DANG THUC TE AP TO MAT CB 1 PHA

1. Nam cham dién; 5. L0 xo;
2. Mdc rang; A: Cuc ndi ngudn;
3. Thanh truyén dong; B: Cuyc nbi tai.

4. Tiép diém

Ap t6 mat 12 mot thiét bi bao vé da nang tuy theo ciu tao ap t6 mat c6 thé
bao vé su c¢b ngén mach, su cd qua tai, sy cd dong dién do, su cd qua
ap...Thuc té, nguoi ta dung pho bién 13 4p t6 mat bao vé sy ¢ ngan mach,
trong cong nghiép dé bao vé su ¢d ngan mach va sy cd qué tai cho cac dong
co dién nguoi ta con tich hop thém ro le nhiét vao 4p t6 mat. Trong dan dung,
dé tranh su cb dién giat nguy hiém cho tinh mang con ngudi, nguoi ta thuong
trang bi cho hé thong dién trong nha 4p t6 mat bao vé su cb dong dién do (ap
t6 mat chng giat).

b. Cong dung:

Ap t6 mat 1a loai khi cu dién dung dé dong cit co tai, dién ap dén 600V
dong dién dén 1000A. Véi gia thanh ngdy cang ré, hién nay né thay thé hau
hét cac vi tri cua cau dao va cau chi. Ap t6 mat s& tu dong cat mach khi mach
bi su cb ngin mach, qua tai, kém ap. Ap t6 mat cho phép thao tic véi tan sb
16n vi n6 c6 budng dap hd quang. dp té mat con goi 1a méy cat khong khi (vi
hé quang dugc dap tat trong khong khi).
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HINH 1.13: HINH DANG BEN NGOAI CUA CB

3.Role
Muc tiéu: Trinh bay dwoc cdu tao, nguyén ly 1am viée Va img dung ciia cac
phan tir ro le trong mach dién.
3.1 Ro le dién tur
a. CAu tao:
0. Tiép diém chung (com);
. Tiép diém thuong dong (NC);
. Tiép diém thuong mo (NC);
. Cudn day (phan cam);
. Mach tir (phan cam);
. Nip (phan tmg);
. L0 xo;
A, B: Ngudn nudi cho ro le.

o Ol WDN -

HINH 1.14: CAU TAO RO LE PIEN TU
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HINH 1.15: DANG THUC TE MOT SO LOAI RO LE DPIEN TU

Mach tir: C6 tac dung dan tir. Déi vai ro le dién tir 1 chiéu, gong tir duoc
ché tao tir thép khdi thuong c6 dang hinh tru tron (vi dong dién mot chiéu
khong gay nén dong dién xody do d6 khong phat nong mach tir). Péi véi ro le
dién tir xoay chiéu, mach tir thuong dugc ché tao tir cac 14 thép k¥ thuat dién
ghép lai (dé 1am giam dong dién xoay fucd gay phat nong).

Cudn day: Khi dat mot dién ap du 16n vao hai dau A va B, trong cudn
day s€ co dong dién chay qua, dong dién nay sinh ra tir truong trong 161 thép
dé ro le 1am viéc.

Lo xo: Dung dé giir nap.

Tiép diém: Thuong c6 mdt hodc nhiéu cip tiép diém, 0 - 1 12 tiép diém
thudng mo, 0 - 2 14 tiép diém thuong dong.

b. Nguyén ly:

Khi chua cép dién vao hai dau A - B cua cudn day, luc hut dién tir khong
sinh ra, trang thai cc chi tiét nhu hinh 1.14. Khi dat mot dién ap du 16n vao A
- B, dong dién chay trong cudn day sinh ra tu truong tao ra lyc hut dién tu.
Néu luc hut dién tr the“ing duoc luc dan hoi cua 10 xo thi nép duoc hut xuéng.
Khi d6 tiép diém 0 - 1 mé ra va 0 - 2 déng lai. Khi mat ngudn cung cép, 10 xo
s& kéo cac tiép diém lai tro vé trang thai ban dau.

c. Cong dung:

Ro le dién tor dugc sir dung rong rai trong hé théng diéu khién co tiép
diém. Nhiém vu chinh 14 dé cach ly tin hiéu diéu khién, nham dam bao cho
mach hoat dong tin cdy, dang qui trinh...

3.2 Ro le trung gian

Ro le trung gian 1a mot khi cu dién dung dé khuéch dai gian tiép cac tin
hi¢u tac dong trong cac mach diéu khién hay bao vé...Trong mach dié¢n, ro le
trung gian thuong nam gitra hai ro le khac nhau (vi diéu nay nén cé tén la
trung gian).
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Cudn day hut cua ro le trung gian thuong la cudn day dién ap va khong
c6 kha niang diéu chinh gia tri dién ap. Do viy, yéu cdu quan trong cia ro le
trung gian la do tin cdy trong tdc dong. Pham vi gia tri di€n &p lam viéc cua
ro le trung gian thuong la Ug, +15%. Nguyén 1y hoat dong cua ro le trung
gian la nguyén ly dién tir.

Bo tiép xuc (hé thong tiép diém) cua cac ro le trung gian thudng co sd
luong twong ddi 16n, thudng 16n hon rat nhiéu so véi cac ro le dong dién, ro le
dién ap cling nhu céac loai ro le khac. Ro le trung gian chi lam viéc & mach
diéu khién nén né chi c6 tiép diém phu ma khong cé tiép diém chinh. Cuong
d6 dong dién di qua cac tiép diém & nhu nhau.

3.3 Ro le dong dién

Ro le dong dién thuong gip cac loai: dong dién mot chiéu hay dong dién
xoay chiéu, c6 dong dién cuc dai hay dong dién cuc tiéu.

- Ro le dong dién cyc dai thuong dugc dung trong mach bao vé qua
dong, qué tai cho hé thong. CO thé ding trong moi hé théng cung cap dién,
trang bi dién hay cac hé thong tu dong.

- Ro le dong dién cyc tiéu thuong duoc sir dung trong cac hé thong bao
vé chong lam viéc non tai, trong hé thong cung cap dién, trong hé thong tu
dong diéu chinh tdc do trong truyén dong dién...

Nguyén ly lam viéc cua ro le dong dién la phu thudc vao cuong do dong
dién di qua cubn day:

- Bdi véi ro le dong dién cuc dai: néu dong dién | di qua cudn day cua ro
le nho hon hoac bﬁng dong dién dinh murc cua cudn day ro le. H¢ théng tiép
diém cua ro le khong thay doi trang thai. Vi mot Iy do nao d6 ma dong dién I
di qua cudn day ro le 16n hon dong dinh mirc cta né thi hé théng tiép diém s&
thay doi trang thai.

- B6i voi ro le dong dién cuc tiéu: nguoc lai, néu dong dién | di qua cudn
day cua ro le 16n hon hoac bﬁng dong dién dinh muc ctiia cudn day ro le. H¢
thong tiép diém cua ro le khong thay doi trang thai. Vi mot Iy do ndo d6 ma
dong dién I di qua cudn day ro le nho hon dong dinh mirc ctia n thi hé thong
tiép diém sé& thay doi trang thai.

Tri s tac dong cua ro le thuong dugc chinh dinh theo yéu cau st dung
trong magt gidi han cho trude ddi v6i mdi cép, mdi loai ro le cu thé. Cudn day
hit cua ro le dong dién thuong co tiét dién day 16n (chiu dugc dong dién 16n),
s6 vong it. Voi mach cong suat nho thuong duoc ndi ndi tiép trong mach can
bao vé. Poi voi mach c6 dong lam viéc 16n thuong phai ndi trong mach thir
cAp ctiia may bién dong.

3.4 Ro le dién &p
Tuong tu ro le dong dién, cling 6 2 loai:
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- Ro le bao vé qua ap.

- Ro le bao vé thiéu ap.

C6 nguyén ly 1am viéc tuong tu ro le dong dién. Piém khac nhau co ban
la dai lugng tdc dong phu thude vao su bién d6i cta dién ap dat vao cudn day.

Cudn day c6 sé vong nhidu hon va tiét dién nho hon. Trong mang ha é&p,
ro le dién 4p thudng mic truc tiép véi mach.

3.5 Ro le thoi gian
a. Cau tao:

Ro le thoi gian trong thuc té ¢6 rat nhidu loai: Ro le thoi gian co khi, ro
le thoi gian thuy luc, ro le thoi gian dién tur, ro le thoi gian dién tir. Hién nay
trong cong nghiép nguoi ta thuong dung ro le thoi gian dién tir (c6 do chinh
xéac cao). Ciu tao cta ro le thoi gian dién tir bao gdm mot mach tré thoi gian
dién tir cAp ngudn cho mét ro le trung gian dé diéu khién hé thong tiép diém
dong cat sau 1 khoang thoi gian tré nao do. Tuy vao trang thai ban dau cua
tiép diém ma s& co cac loai tiép diém khac nhau cua ro le thoi gian nhu:
thuong mo - dong cham hodc thuong dong - mo cham...

Ngudn Mach tré |
cung »| thai gian | | S
cép dién tu
Cudn day Hé théng
ro le tiép diém

HINH 1.16: SO PO KHOI CUA RO LE THOI GIAN

a. Rd le thdi gian tudng tu b. Rd le thdi gian s6
HINH 1.17: MOT SO LOAI RO LE THOI GIAN

b. Cong dung:
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Ro le thoi gian duge sir dung pho bién trong mach ty dong khong ché
nham tao ra nhiing khoang thoi gian tré can thiét dé khong ché mach hoat
dong dang qui trinh. N6 1a khi cu chu lyc dé thuc hién ty dong khéng ché
theo nguyén tic thoi gian.

3.6 Ro le toc do
a. Cu tao: Ro le toc do duoc dung nhiéu nhét trong mach di€n ham nguoc
ctia cac dong co khong dong bo, nguyén 1y cau tao nhu hinh vé.

1.Truc Ro le

2.Nam cham vinh ctru
3.Ong tru quay tu do.
4. Thanh dan 4.

5.Can day.

6.,3 Hé thong tié
diém 7.’ g Hep

©

} Thanh thép dan hdi

©

10. Tiép diém

8 9

Ve

HINH 1.18: NGUYEN LY CAU TAO RO LE TOC PO

Truc 1 cia ro le tbe d6 duoc ndi déng truc véi r6 to cua dong co hodc voi
may can khéng ché. Trén truc 1 ¢ lap nam cham vinh ciru 2 lam bang hop
kim Fe - Ni ¢6 dang hinh try tron. Bén ngoai nam cham coé tru quay tu do 3
lam bang nhiing 14 thép mong ghép lai, mat trong tru cd xé rinh va dit cac
thanh dan 4 ghép mach v&i nhau giéng nhu rd to 1dng soc. Tru nay duoc quay
tur do, trén try 6 lap tiép diém dong 10.

b. Nguyén ly lam viéc:

Khi dong co di¢n hoac may quay, truc 1 quay theo lam quay nam cham
2, tr trudng nam cham cat thanh dan 4 cam mg ra suc dién dong va dong
dién cam tng & 1ong soc, sinh ra md men 1am tru 3 quay theo chiéu quay cta
dong co... Khi try 3 quay, can day 5 tiy theo hudng quay cua réto dong co
dién ma dong (hodc mo ) hé thong tiép diém 6 va 7 thong qua thanh thép dan
hdi 8 va 9. Khi tbc d6 dong co giam xudng gan bang khong, st dién dong
cam ng giam toi mac lam moé men khong du dé can 5 ddy duogc cac thanh
thép 8 va 9 nira. Hé thong tiép diém trd vé vi tri binh thuong.
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4. C4c loai cam bién

Muc tiéu: Trinh bay dwoc cdu tao, nguyén ly 1am viéc Va ing dung ciia C&c
phan tir cam bién trong mach dién.

a. Khai niém chung cam bién tiém can (Proximity Sensor)

Cam bién tiém can 1a mot ky thuat dé nhan biét sy co6 mat hay khong co
mit ctia mot vat thé v6i cam bién dién tir khong cong tic (khong dung cham).
Cam bién tiém can c6 mot vi tri rat quan trong trong thuc té. Thi du phat hién
vat trén day chuyén dé robot bat gitr 1ay; phat hién chai, lon nhém trén bang
chuyén...vv. Tin hiéu ¢ ngd ra ctia cam bién thuong dang logic co hoic
khong. Phat hién vat khong can tiép xtc; Téc do dap tng nhanh; Pau sensor
nho, ¢ thé 1ap & nhiéu noi; CH thé st dung trong moi trudng khic nghiét.

Khoéng cach phat hién: OFF (a]Y

) . £, on A = Cam bién
Khoéang Caqh Xa nhat tr dau | 1 p <  tiém cén
cam bién dén vi tri vat chuan | | k2 =
ma cam bién c6 thé phat hién + 1 pE i

1 1 =
dugc. Lo ke -
| |
Khoang cach
phat hién
Khodng cich  _|
Reset
HINH 1.19
Khoéng cach cai dat: Khoang Khoing cich wie
cach dé cam bién c6 thé nhan lwong cai dat
biét vat mot cach on dinh . e

. R ) Khoang cach Cam bién
(thuong bang 70 — 80% khoang L caidat | tigmcan
cach phat hién) T T ]

. -
¥
]
. -
-

kS
Sensing object

HINH 1.20



22

Thoi gian dap tng: Trong dai hoat

t;: Thoi gian tir luc ddi tuong di dong
vung phat hién cua cam bién // Ngoai dai hoat
|

dén luc cam bién béo tin hiéu : déng
t;: Thoi gian tir lac doi twong i ﬁ
chudn di ra khoi viing phét hién 7 i
cho dén khi cam bién hét béo

4 -

tin hiéu I

HINH 1.21
b. Cam bién tiém can dién cam (Inductive Proximity Sensor)

Cam bién tiém can dién cam c6 nhiéu kich thudc va hinh dang khac
nhau tuong Gmg voi cac ung dung khac nhau. Cam bién tiém cén dién cam
dugc dung dé phat hién cac d6i tugng 1a kim loai (loai cam bién nay khong
thé phét hién cac ddi tuong c6 cau tao khong phai 1a kim loai).

|

HINH 1.22: MOT SO CAM BIEN TIEM CAN DIEN CAM CUA SIEMENS

. Cam bién tiém

(¢ : ) i ¥
/\~ ') can twcam
1 [
v

Doi twong

A Kim loai
(muc tieu)

Céu trac cua cam bién gdm 4 phan chinh:
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—-

-
//P—\\\
Coil and ' ( Oscillator ‘ Solid-State
Ferrite Q Trygggr Output
Core Z3 M Circuit
Assembly l/.l/ 1\ | (Detector) | | | |
L ' | 1
N\ 4= {
“V/ Y i« v
1 2 3 4

HINH 1.23: CAU TRUC CAM BIEN TIEM CAN DIEN CAM
1 - Cudn day va 161 ferit; 2 - Mach dao dong
3 - Mach phat hién; 4 - Mach dau ra
Nguyén 1y hoat dong ctia cam bién tiém can dién cam:

Cam bién tiém can dién cam duoc thiét ké dé tao ra mot vung dién tur
truong, Khi mot vat bang kim loai tién vao khu vuc nay, xuat hién dong dién
xoay (dong dién cam tng) trong vat thé kim loai ndy. Dong dién xody giy nén
su tiéu hao niang lugng (do dién tré cta kim loai), 1am anh huéng dén bién do
song dao dong. Pén mot tri s6 nao d6 tin hiéu nay duoc ghi nhan. Mach phat
hién s& phat hién sy thay doi tin hiéu va tac dong dé mach ra 1én mirc ON. Khi
dbi twong roi khoi khu vuc dién trudng, su dao dong duogc tai 1ap, cam bién
trd lai trang thai binh thuong.

Phén loai cim bién ti¢m can dién cam:

Cam bién tiém can dién cam co thé phan lam 2 loai: Shielded (dgqc bao
v¢) va unshielded (khong dugc bao v¢). Loai unshielded thuong c6 tam phat
hién 16m hon loai shielded.

Cam bién tiém can dién cam loai shielded c6 1 V(‘)pg kim loai bqo quan}}
giap han ché vung dién tur truong ¢ vung bén. Vi tri lap dat cam bién co thé
dat ngang bang vai bé mat lam viéc.

Cam bién tiém can dién cam loai unshielded khong c6 vong kim loai bao
quanh.Khong thé lap dat cam bién ngang bang bé mat lam viéc (bang kim
loai). Xung quanh cam bién phai c6 1 ving khong co chtra kim loai (voi cam
bién loai unshied ctia Siemens, kich thudc.

O ca 2 loai cam bién shield va unshield, néu c6 1 bé mat kim loai & vj tri
dbi dién cam bién, dé khong anh huong dén hoat dong cua cam bién thi bé
mat kim loai nay phai cach bé mat cam bién 1 khoang cach c6 d6 16n it nhét
gap 3 1an tdm phat hién ctia cam bién.

Uu nhuge diém ctia cam bién tiém can dién cam:
Uu diém

- Khéng chiu anh hudng cua do 4m

- Khéng cd bd phan chuyén dong.

- Khéng chiu anh hudng ctia bui bam.

- Khéng phu thudc vao mau sic.
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- [t phu thudc vao bé mat dbi twong hon so véi cac ki thuat khéc.

- Khdng ¢6 “khu vie mu” (blind zone: cam bién khdng phat hién ra d6i
tugng mic du ddi twong & gan cam bién).
Khuyét diém

- Chi phét hién duoc ddi tuong 1 kim loai.

- C6 thé chiu anh hudng bai céc ving dién tir manh.

- Pham vi hoat dong ngin hon so véi cac ki thuat khac.
Cam bién tiém can dién cam dugc tng dung trong: Cong nghiép dau mo (xac
dinh vi tri ctia van), céng nghiép dong goi...
c. Cam bién tiém can dién dung (Capacitive Proximity Sensor)

Cam bién tiém can dién dung giéng vé kich thudc, hinh dang, co s hoat
dong so v&i cam bién tiém can dién cam. Piém khac biét can ban gifra chung
14 cam bién tiém can dién dung tao ra vung di¢n truong con cam bién tiém
can dién cam tao ra vung dién tu truong. Cam bién tiém can dién dung co thé
phét hién d6i tugng c6 chat liéu kim loai cling nhu khdng phai kim loai.

cam bién

= Be vt

, | SN Kim loai
Doi tqug/ . hoac khéng
(muc tiéu) phai kim loai

f
::::::

Céu triic cta cam bién tiém can dién dung: Ciing gidong nhu cam bién tiém
can dién cam, cam bién tiém cén loai dién dung c6 4 phﬁn nhu b phan cam
bién ( cac dién cyc cach dién), mach dao dong, mach ghi nhan tin hiéu va
mach dién & ngo ra.

Oscillator Trigger Output j
A e Circuit

AR {Detector) —J_U—I—-
| N T

./

Nhin tir
phia twéc  A: Dién cwe cia cam bién
B: Dién cwe bu_
(loai cam bien unshielded)

HINH 1.24: CAU TRUC CAM BIEN TIEM CAN DIEN DUNG
Nguyén 1y hoat dong ctia cam bién tiém can dién dung:
Tu dién gém hai ban cuc va chat dién moi ¢ giita. Khoang cach giita
hai di¢n cuc anh hudéng dén kha nang tich trir dién tich cua mdt tu dién (dién
dung la dai lwong dac trung cho kha nang tich trit dién tich ciia mot tu dién).
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Nguyén tic hoat dong ctia cam bién tiém can loai dién dung dua trén su thay
doi dién dung khi vat thé xuét hién trong vung di€n truong. Tu sy thay doi
nay trang thai “On” hay “Off” cua tin hiéu ngo ra dugc xac dinh. Mot ban cuc
la thanh phﬁn ctia cam bién, doi tuong can phat hién 1a ban cuc con lai.Mdi
quan h¢ gitra bién do song dao dong va vi tri dbi tuong & cam bién tiém céan
dién dung trai ngugc so voi cam bién tiém can dién cam. Cam bién tiém can
loai dién dung c6 thé phat hi¢n bt ci loai d6i tuong nao co héng s6 dién moi
16n hon khong khi. Vat liéu cang c6 hing sé dién moi cang cao thi cang dé
duge cam bién phat hién. Vi du nudc va khong khi, cam bién tiém can dién
dung rat dé dang phat hién ra nudc (hang s6 dién moi = 80) nhung khong thé
nhan ra khong khi (hang s6 dién moi = 1). Déi voi cac chat kim loai khac
nhau, kha nang phat hién cia cam bién 1a khong d6i. Nhung ddi voi cac chat
khac, thi pham vi phat hién ctia cam bién ddi v6i timg chét 13 khac nhau. Vi
vay, cam bién tiém céan dién dung c6 thé dung dé phat hién céac vat liéu co
hang s dién méi cao nhu chat 1ong di né dugc chira trong hop kin (lam bang
chét liéu c6 hang s6 dién moi thip hon nhu thity tinh, plastic). Can chic chan
rang doi tuong cam bién phét hién 1a chat 16ng chir khong phai hop chira.

Phan loai cam bién tiém c4n dién dung:

Cam bién tiém can dién dung ciing phan thanh 2 loai: shielded (duoc bao
v€) va unshielded (khong dugc bdo v¢). Loai shielded c6 vong kim loai bao
quanh giup hudng ving dién truong vé phia trudc va co thé dit ngang bang
véi bé mat 1am viée. Loai unshielded khong c6 vong kim loai bao quanh va
khong thé dit ngang bang véi bé mat lam viéc. Xung quanh cam bién phai co
1 ving tréng (gidng cam bién tiém can dién cam loai unshielded), kich thudc
viing trong tly thudc vao timg loai cam bién.

Uu diém va nhuoc diém ctia cam bién tiém céan dién dung:
Uu diém
- C6 thé cam nhan vat dan dién va khdng dan dién.
- Tinh chat tuyén tinh va d6 nhay khéng tly thudc vao vat liéu kim loai.
- N6 c6 thé cam nhan duoc vat thé nho, nhe.
- Van tdc hoat dong nhanh.
- Tudi tho cao va do 6n dinh ciing cao dbi véi nhiét do.
Nhugc diém
- Bi anh hudéng bai d6 am
- Day nbi vé6i sensor phai ngan dé dién dung day khong anh huong dén
bd cong hudng ctia bo dao dong.
Cam bién tiém can dién dung dugc tmg dung trong cong nghiép thuc pham,
do muc chat 16ng, ché bién gb.
d. Cam bién tiém cén siéu am (Ultrasonic proximity sensor)
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Cam bién tiém cén siéu am c6 thé phat hién hau hét cac loai ddi tuong:
kim loai hodc khong phai 1a kim loai, chat 1ong hodc chét ran, vat trong hoic
mo duc (nhitng vét c6 hé sé phan xa séng am thanh da 16n).

CAu trac cam bién tiém cén siéu Am: Cam bién tiém can siéu 4m co 4
phan chinh nhu bd phan phat va nhan song siéu am (Transducer / Receiver),
bo phan so sanh (Comparator), mach phat hién (Detector Circuit), mach dién
ngd ra (Output). Tin hiéu ngd ra c6 thé 1a digital hoic analog. Tin hiéu tir cam
bién digital bdo co hay khong su xuat hién ddi tuong trong ving cam nhan
clia cam bién. Tin hiéu tir cam bién analog chtra dung thong tin khoang cach
ctia ddi twong dén cam bién.

Nguyén Iy hoat dong cam bién tiém can siéu am:

Ki thuit cam bién siéu am dua trén dic diém véan tc am thanh 12 hing
s6. Thoi gian séng Am thanh di tir cam bién dén ddi twong va quay trd lai lién
hé truc tiép dén d6 dai quing duong. Vi vay cam bién siéu am thuong dugc
dung trong cac tmg dung do khoang cach. Tan s hoat déng: Nhin chung, cac
cam bién cong nghiép hoat déng véi tan sb 25 khz dén 500 Khz. Céac cam
bién trong lanh vuc y khoa thi hoat dong voi khoang tan sé tir SMHz trg 1én.
Tan sb hoat dong cua cam bién ti 1& nghich voi khoang cach phat hién cam
bién. Véi tan sb 50 kHz, pham vi hoat dong cia cam bién c6 thé 1én t&i 10 m
hodc hon, véi tan sé 200 kHz thi pham vi hoat dong cam bién bi gidi han &
muc 1 m.Vung hoat dong: 1a khu vuc gitra 2 gié1 han khodng cach phat hién
16n nhat va nho nhat

Cam bién tiém cén siéu 4m c6 mot ving nho khong thé sir dung gan bé
mit cam bién goi 1a “khu vue mu” (blind zone).

Kich thuéc va vat liéu ctia d6i twong can phat hién quyét dinh khoang
cach phat hién 16n nhat.

Cam bién tiém can siéu am loai c¢6 thé diéu chinh khoang cach phat
hién (Background Suppression). Mot sé dang cam bién ngd ra analog cho
phép diéu chinh khoang cach phat hién, chung co thé tir chdi viéc phat hién
cac d6i tuong sau mot khoang cach xac dinh. Khoang cach phat hién co thé
diéu chinh boi nguoi st dung. Ngoai ra dé cam bién khéng phat hién dbi
tugng du chung di chuyén vao ving hoat déng ctia cam bién, ngudi ta co thé
tao 1 16p vo bang chét liéu ¢ kha niang khdng phan xa lai séng am thanh.

Uu nhuoc diém cua cam bién tiém cén siéu am;
Uu diém

- Khoang cach ma cam bién co thé phat hién vat thé Ién t6i 15m.

- Song phan hoi cia cam bién khong phu thudc mau sic cta bé mic doi
tugng hay tinh chat phan xa anh sang ciia ddi tuong vi du bé mit kinh trong
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sudt, bé mit gdbm mau nau, bé mat plastic mau tring, hay bé mit chat liéu
nhém sang, trang... 1a nhu nhau.

- Tin hiéu dép ng cua cam bién tiém cén siéu 4m analog 14 ti 1& tuyén
tinh v6i khoang cach. Diéu nay dic biét Iy twong cho cac tng dung nhu theo
theo ddi cac mirc cua vat chat, mirc d6 chuyén dong cua ddi tuong.

Nhuoc diém

- Cam bién tiém cén siéu Am yeu cau doi tuong c6 mot dién tich bé mat
t6i thiéu (gia tri ndy ty thudc vao timg loai cam bién).

- Song phan héi cam bién nhan dugc co thé chiu anh hudng cia cac
song am thanh tap am.

- Cam bién tiém can siéu 4m yéu cau mot khoang thoi gian sau mdi lan
song phat di dé sin sang nhan song phan hoi. Két qua thoi gian dép Gng cia
cam bién tiém can siéu am nhin chung chdm hon cac cam bién khac khoang
0,1s.

- Vi cac d6i tuong cO mat do vat chat thap nhu bot hay vai (quan 40)
rat kho dé phét hién voi khoang céch 16n.

- Cam bién tiém cén siéu &m bi gidi han khoang cach phét hién nho
nhat.

- Sy thay doi ctia méi trudng nhu nhiét dé (van téc am thanh phu thudc
vao nhi¢t do), ap suét, su chuyén khong déng déu cua khong khi, bui ban bay
trong khong khi gay anh hudng dén két qua do.

- Nhiét d6 bé mit cta doi tuong cua anh huong dén pham vi hoat dong
ciia cam bién. Hoi ndng toa ra tir dbi twong c6 nhiét d6 cao 1am méo dang
song, lam cho khoang cach phat hién cta ddi tuong ngan lai va gia tri khoang
cach khong chinh xac.

Mot sb ung dung cua cam bién tiém can siéu Am: Phat hién su hién dién,
khong hién dién cta dbi twong trong sudt bang thiy tinh, dung trong diéu
khién muc chat 16ng, do khoang cach, d6 cao, hay vi tri ctia phién gd trén day
chuyén...

5. C4c phan tir dién tir

Muyc tiéu: Trinh bay dwoc cdu tao, nguyén ly 1am viéc va ing dung ciia Cac
phdn twr dién twe trong mach dién.

5.1 Nam cham dién nang — ha

a. Khai quéat chung:

Trong nganh dién cong nghiép, nam cham dugc ing dung rat nhiéu trong
moi linh vuc. Co 2 loai chinh: nam cham vinh ctru va nam cham dién.

- Nam cham vinh ctru 1am bang vat liéu sat tir ctng, 0 tir du va lyc gitr
tur 16n.
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- Nam cham dién c6 16i lam bang vat liéu sit tir ¢ do tir tham 16n, dugc
tr hoa boi dong dién di qua cudn day quén trén 101.Nam cham dién 1la mot bd
phan rit quan trong ctia khi cu dién. N6 hoat dong dwa trén nguyén Iy cam
ung dién tr. Nam cham dién dugc dung rat rong rai trong nhiéu linh vuc khac
nhau nhu: tu ddng hoda, cac loai role, Contactor,...

Trong cong nghiép, ndé dugc dung & can truc dé ning cac tim kim loai.
Trong truyén dong dién, nd duoc ding ¢ cac bd ly hop, cac van dién
tur,... Trong sinh hoat hang ngay, nam cham dién dugc ung dung rong rai nhu:
chuong dién, loa dién,... Nam cham di¢n duoc img dung nhiéu trong cac thiét
bi nang ha, trong cac thiét bi phanh ham, trong cac co ciu truyén luc chuyén
dong (bo ly hop).

CAu tao nam cham dién: Gém hai bo phan chinh.

- Cudn day (phan dién).

- Mach tir (phan t).

b. Nam cham dién nang ha

Thuong dugc dung nhiéu trong cac can truc, dic biét la trong cac nha
may ché tao co khi va luyén kim.

Nam cham dién nang ha: ¢6 cudn day 1 duoc quén trén 161 sat tir 2, sau
d6 dugc d6 day mét 16p nhya. Mit cuc 3 duoc bat chit vao 16i nam cham
bang cac bu 1ong. Diy din mém 5 dé dua dién 4p vao cudn diy. Phan dudi
cua cudn day dugc bao vé béng mot vanh 4 lam bﬁng vat liéuu khong dan tir
(nhu thép mangan cao cép).

Luc nang caa nam cham dién tly thudc loai tai trong can di chuyén:

Loal 1 trong Luc ning cua nam chim dign

Thoidic, tim dic 16000
Thépvun 600
Thoigang a00
Thephinh 200

5.2 Ban ndm cham dién HINH 1.25: HINH 5 ANG CHUNG
CUA NAM CHAM DPIEN NANG HA

Dung dé cdp chi tiét gian cdng trén cac may mai mit phang.

CAu tao ctia ban tur gém: hop sit non 1 véi cac cuc 18i 2, cudn day 3, ban
tir 4 c6 16t cac tam mong 5 bang vat lidu khong nhiém tir. Khi cap nguon 1
chiéu cho cudn day, ban s& tr¢ thanh cam cham vai nhiéu cap cuc: cuc bac N
va cyc nam S. Ban tir duoc cap ngudn 1 chiéu (tri s6 dién ap c6 thé 1a 24, 48,
110 va 220V véi cdng suat tir 100 + 3000W) tir cac bd chinh luu ding diot
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ban dan. Sau khi gia cong xong, mudn l4y chi tiét ra khoi ban phai khir tir du
ctia ban tir, thyc hién bang cach dao cuc tinh ngudn cap cho ban tir.
5.3 Ly hop dién tu:

Thudng dung nam chdm dién dong dién mot chiéu két hop véi cac dia
ma sat dé 1am nhiém vu truyén chuyén dong quay (bd ly hop) hodc dé phanh
ham (dimg chinh x4c) trong cac bo phan chuyén dong cua may cong cu. N6
duoc ché tao hai loai: loai mot phia va loai ly hop hai phia.

Bo ly hop dién tir dugc st dung nhiéu trong nhimg nim gan day dé tu
dong hoa qua trinh diéu khién chay va dimg cac bo phan co khi trong cac may
mac gia cdng cat got kim loai ma van chi dung mot dong co dién kéo.

Luu ¥: Khi str dung bd ly hop can thuc hién kiém tra dinh ky ba thang
mot 1an gdm:

- Kiém tra 6 mon cua chéi than, vanh truot.

- Kiém tra c4ch dién cua cudn day.

- Kiém tra khe hé khong khi...

Truong hop khong truyén duoc momen quay (co hién tuong truot dia
thép ma sat va 1am nong dot ngot) thi phai dimg may ngay va kiém tra tinh
trang phun dau lam ngudi, tri s6 khe ho khong khi, tinh hinh mat dia ma
sét,...riéng vé khe ha hanh trinh hit, can phai theo huéng dan cia nha ché tao.
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BAI 2: TU PONG KHONG CHE TRUYEN PONG PIEN
Ma bai: MDb22 02
Giédi thiéu:

Pong co dién dugc str dung phd bién trong cac diy truyén tu dong cia
qua trinh san xuat cong nghiép. Diéu khién, khdng ché dong co 1a van dé ludn
ludn dugc giéi chuyén mon quan tAm, tim hiéu va giai quyét mot cach tdi uu,
da niang va phd dung.

Déi véi nhitng ngudi cong tac trong linh vuc dién cong nghiép thi mang
kién thirc va k¥ niang vé diéu khién, khéng ché dong co 1a mot yéu cau bt
budc. N6 1a tién dé cho viéc tiép thu, thuc hién cac mach diéu khién bﬁng linh
kién dién ttr hodc diéu khién lap trinh.

Muc tiéu:

- Poc, v& va phan tich cac so do mach diéu khién dung role cong tic to
dung trong khong ché dong co khéng dong bd 3 pha, dong co mot chiéu theo
yéu cau.

- Van dung céc nguyén tic ty dong khéng ché phu hop, linh hoat, dam
bao an toan cho timg loai dong co va qui trinh ctia may san xuét.

- Lép dat, stra chita dugc mot sé mach diéu khién don gian trén bang
thie hanh dam bao an toan tiét kiém va vé sinh cong nghiép.

- Phat huy tinh tich cuc, chu dong va tu duy sang tao.

N§i dung chinh:
1. Khai niém vé tu dong khong ché (TPKC)

Muc tiéu: Giodi thiéu khai niém va ung dung cua cdc phcfn tr tw dong
khong ché trong mach dién.

TPKC 1a t6 hop cac thiét bi, khi cu dién duoc lién két bang cac diy din
nham tao mach diéu khién phét ra tin hiéu diéu khién dé khong ché hé thong
truyén dong dién lam viéc theo mot qui luat nhét dinh nao d6 do qui trinh
cong ngh¢ dat ra.

2. C4c yéu cau ciia TPKC
Muc tiéu: Néu cac yéu cau ky thudt va kinh ¢ ciia phan tir tw dong khong ché.
2.1 Y&u cau k¥ thuét

- Thoa man ti da qui trinh cong nghé ctia May san xuit dé dat duoc
nang suit cao nhat trong qué trinh 1am viéc.

- Mach phai c6 d6 tin cdy cao, linh hoat, dam bao an toan.

2.2 Y8u cau kinh t

- Gié ca twong dbi, phi hop v&i kha nang ctia khach hang.

- Nén sir dung nhiing thiét bi don gian, pho théng, cing chung loai cang
tét... dé thuan tién trong viéc sira chita, thay thé vé sau.

- Thiét bi phai dam bao d6 bén, it hong hdc.
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3. Phwong phap thé hién so' @6 dién TPKC
Muc tidu: Nam
3.1 Phuong phéap thé hién mach dong luc

- TAt ca cac phén tir cua thiét bi, khi cu dién khi trinh bay trén mach
dong luc phai thé hién dudi dang ky hiéu qui udc va phai ¢ trang thai binh
thuong (trang thai khong dién, chua tac dong) cia ching.

- Phai han ché tbi da céc day dan cit nhau trén mach dong luc nhung
khong lién hé nhau vé dién (hinh 2.1).

Day dan khong cat nhau, nén dung Day dan cét nhau, han ché ding
trong so do trong so do

. HINH 2.1: HAN CHE DAY DAN CAT NHAU TRONG BAN VE

- D&y dan & mach dong luc phai co cung tiét dién va ching loai.

- Tét ca nhiing phan tir ciia cing mot thiét bi trén mach dong luc phai
duoc Ky hiéu gidng nhau bang nhiing chit s6 hoic Ky tu.

- Cac diém day dan ndi chung véi nhau phai duoc danh sé gidng nhau.
3.2. Phuong phap thé hién mach diéu khién

- T4t ca céac phﬁn ttr cta thiét bi, khi cu dién khi trinh bay trén mach diéu
khién phai thé hién dudi dang ky hiéu qui udc va phai & trang thai binh
thuong (trang thai khong dién, chua tac dong) cia ching vi du nhu hinh 2.2.

Trang thai chua tac dong dung Trang thi tAc dong, khdng
biéu dién trong so dd biéu dién trong so dd

HINH 2.2: TIEP PIEM THUONG MO, PONG CHAM CUA RO
LE THOI GIAN

- Tt ca nhiing phﬁn tor cua cung mot thiét bi trén mach diéu khién phai
dugc ky hiéu giéng nhau bang nhiing chir s6 hoic ky tw va gidng mach dong
luc vi du nhu hinh 2.3.

RN
L L | ois
Ky Ky K1 H H H g < ) g=Te
V '7 RN
Tiép diém va Cudn hut Tiép diém va Cudn hut cua Tiép diém va Phan tir dt nong
ctua Cong tac to K1 Cong tac to H cua ro le nhiét

HINH 2.3: CAC PHAN TU CUA CUNG THIET BI PHAI KY HIEU GIONG NHAU
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- Phai han ché t6i da c4c day din cat nhau trén mach diéu khién nhung
khong lién hé nhau vé dién.

- Cac diém day din nbi chung véi nhau trén mach diéu khién phai dugc
danh sb giéng nhau vi du nhu hinh 2.4.
1—._|_.—lr—. o———
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HINH 2.4: DAY DAN DANH SO GIONG NHAU TAI CAC
DIEM NOI CHUNG

4. C4c nguyén tic diéu khién
Muc tidu: Gidi thiéu c&c nguyén tac diéu khién trong mach trang bi dién.

Nhitng trang thai 1am viéc cua h¢ théng truyén dong dién tu dong co thé
duoc dic trung bang cac thong sé nhu: tbe do 1am viéc cua cac dong co
truyén dong hay ctia co cau chap hanh mdy san xuat, dong dién phan ung
ciia dong co hay dong kich thich cua dong co dién mot chiéu, mémen phu
tai trén truc ctia dong co truyén dong... Tuy theo qué trinh céng nghé yéu
cdu ma céac thong s trén c6 thé 1y cac gia tri khac nhau. Viéc chuyén tir gia
tri ndy dén gia tri khac duoc thyuc hién tu dong nhd hé théng dicu khién. Két
qua hoat dong cua phan diéu khién s& dua hé thong dong luc cia truyén
dong dién dén mot trang thai lam viéc mdi, trong do co it nhat mot thong )
dac trung cho mach dong luc léy gid tri méi. Nhu vay vé thuc chat diéu
khién hé théng la dua vao hoac dua ra khoi hé théng nhirng ph?m tir, thiét bi
ndo d6 (chang han dién trd, dién khang, dién dung, khau hiéu chinh...) dé
thay d6i mot hodc nhiéu thong sé dic trung hodc dé gitt mot thong sd nao do
(chiang han téc d6 quay) khong thay ddi khi c6 su thay d6i ngiu nhién cua
thong s6 khac. Dé tu dong diéu khién hoat dong cua truyén dong dién, h¢
théng diéu khién phai c¢6 nhimg co céu, thiét bi nhan biét dugc gia tri cac
thong s6 dic trung cho ché do cong tac cua truyén dong dién (c6 thé la
modun, ciing ¢6 thé 12 ca vé dau ctia thong so).

Néu c6 phan tir nhan biét duoc thoi gian cta qua trinh (tir mot mbc thoi
gian nao do) ta noi rang hé diéu khién theo nguyén tic thoi gian. Néu phan
tr nhan biét dugc toc do, ta néi rang hé diéu khién theo nguyén tic toc do.
Néu hé thong diéu khién c6 tin hiéu phat ra tir phan tir nhan biét dugc dong
dién, ta n6i rang hé diéu khién theo nguyén tic dong dién.

4.1 Nguyeén tic diéu khién theo thoi gian
a. Khai niém

Piéu khién theo nguyén tac thoi gian dua trén co s 1a thong s6 lam viéc

ctia mach dong luc bién d6i theo thoi gian. Nhimg tin hiéu diéu khién phét ra
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theo mot quy luat thoi gian can thiét dé 1am thay ddi trang thai cia hé théng.
Nhitng phan tr nhan biét dugc thoi gian dé phat tin hiéu can duoc chinh
dinh dua theo ngudng chuyén doi cua dbi tuong. Vi du nhu tde do, dong
dién, mémen cia mdi dong co dién dugc tinh toan chon ngudng cho thich
hop véi ting hé théng truyén dong dién cu thé.

Nhitng phan tir nhan biét dugc thoi gian co thé goi chung 1a role thoi
gian. N6 tao nén dugc mot thoi gian tré (duy tri) ké tir lac c6 tin hiéu dua
vao (mdc 0) dau vao cua nd dén khi nd phat duoc tin hiéu ra dua vao phan tir
chap hanh. Co cdu duy tri thoi gian c6 thé 1a: co cu con lic, co cdu dién tir,
khi nén, co ciu dién tir, twong Gmg 14 role thoi gian kiéu con lic, role thoi
gian dién tur, role thoi gian khi nén va role thoi gian dién ti...

b. So d6 mach tmg dung

Xét mach diéu khién khoi dong dong co dién mot chiéu kich tir doc 1ap
c6 hai cap dién tr& phu trong mach phan tmg dé han ché dong dién khoi
dong & trén theo nguyén tac thoi gian.
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HINH 2.5: PIEU KHIEN KHOI BPONG DPONG CO DC THEO NGUYEN TAC THOI GIAN

Trang thai ban dau sau khi cip nguon dong luc va diéu khién thi role
thoi gian 1RTh duoc cap dién mé ngay tiép diém thuong kin dong cham
RTh(9-11). Dé khoi dong ta phai n nit mé may M(3-5), cong tic to Dg hat
s& dong cac tiép diém o mach dong luc, phan tng dong co dién duoc déu vao
ludi dién qua cac dién trd phu khoi dong ri1, r2. Dong dién qua cac dién tro
c6 tri s 10n gay ra sut ap trén dién trd r1. Dién ap d6 vuot qua ngudng dién
ap hut cua role thoi gian 2RTh 1am cho né hoat dong s& md ngay tiép diém
thuong kin dong cham 2RTh(11-13), trén mach 2G cung véi sy hoat dong
cta role 1RTh chung dam bao khong cho cac cong tic to 1G va 2G co dién
trong giai doan dau cua qua trinh khai dong. Tiép diém phu Dg(3-5) dong dé
tu duy tri dong dién cho cudn day cong tac to Dg khi ta thoi khong 4n nat M
nira. Tiép diém Dg(1-7) mé ra cat dién role thoi gian 1RTh dua role thoi gian
ndy vao hoat dong dé chuan bi phat tin hiéu chuyén trang thai cua truyén
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dong dién. Mdc khong cua thoi gian t c6 thé duge xem 14 thoi diém Dg(1-7)
mo cat dién 1RTh.

M, M, M,
HINH 2.6: PAC TINH KHOI BPONG PONG CO DC THEO NGUYEN TAC THOI GIAN
Thoi gian chinh dinh & mdi cép dién tré duge tinh theo cong thic:
.Lf | _.Lf |-_-
.Lf 5 = .'Lf,--

= T;i.]['l

Trong d6 Tci - hang so thoi gian dién co cia dong co & dic tinh ¢6 dién tro
phu & cap thu i.

_ JAw
M -M,

Véi Awi 12 khoang bién thién toc do trén duong dic tinh co ¢ cip dién
trg thir i & nhimg mdmen chuyén d6i M1, M2 tuong tmg. J 1a mémen quén
tinh co cua hé théng truyén dong va dong co, tinh quy doi vé truc dong co.

Sau khi role thoi gian 1RTh nha, co ciu duy tri thoi gian sé tinh thoi
gian tlr gbc khong cho dén dat tri s6 chinh dinh thi déng tiép diém thuong
kin déng cham RTh(9-11). Luc nay cudn day cong tic to 1G duogc cip dién
va hoat dong dong tiép diém chinh cua ndé & mach dong luc va cép dién tré
phu th nhat r1 bi ndi ngén mach. Pong co s€ chuyén sang khéi dong trén
duong dac tinh co tha 2. Viée ngén mach dién tr¢ rl lam cho role thot gian
2RTh mat dién va co cdu duy tri thoi gian cia n6 ciing s& tinh thoi gian
tuong tu nhu ddi voi role 1RTh, khi dat dén trj s chinh dinh né sé& dong
tiép diém thuong déng déng cham 2RTh(11-13). Cdng tic to 2G ¢ dién

- |
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hut tiép diém chinh 2G, ngén mach cép dién tré thuo hai r2, dong co s€
chuyén sang tiép tuc khoi dong trén dudng dic tinh co tu nhién cho dén diém
lam viéc on dinh A.

Uu diém cuia nguyén tic diéu khién theo thoi gian 1a ¢ thé chinh duoc
thoi gian theo tinh toan va doc 1ap voi thong s cua hé théng dong luc. Trong
thie té anh hudng cia moémen can MC cua dién ap ludi va cua dién trd cudn
day hau nhu khong dang ké dén sy 1am viéc ciia hé théng va dén qua trinh
tang tdc cua truyén dong dién, vi céc tri s6 thue té sai khac voi tri sd thiét ké
khong nhiéu. Thiét bi ctia so d6 don gian, lam viéc tin cdy cao ngay ca khi
phu tai thay doi, role thoi gian ding ddng loat cho bat ky cong suét va dong
co 1o, ¢o tinh kinh t& cao. Nguyén tic thoi gian duoc dung rat rong rii trong
truyén dong dién mot chiéu cling nhu xoay chiéu.

4.2 Nguyeén tac diéu khién theo toc do
a. Khai niém

Téc d quay trén tryc dong co hay clia co cau chap hanh 1a mot thong s6
dic trung quan trong xac dinh trang thai ciia hé thong truyén dong dién. Do
vy, nguoi ta dya vao thong sé nay dé diéu khién sy lam viéc ctia hé thong.
L0c nay mach diéu khién phai c6 phan tir nhan biét duoc chinh xéc toc do
lam vi¢c cuia dong co goi la role tde do. Khi tdc do dat duge dén nhirng tri )
ngudng di dit thi role tbc do s& phat tin hiéu dén phan tor chdp hanh dé
chuyén trang thai lam viéc cta hé thong truyén dong dién dén trang thai méi
y&u cau.

Role toc do co thé cdu tao theo nguyén tic ly tdm, nguyén tic cam
tmg, ciing c6 thé dung may phat toc do. Pdi v6i dong co dién mot chiéu co
thé gian tiép kiém tra toc d6 thong qua strc dién dong cta dong co. Dbi véi
ddng co dién xoay chiéu c6 thé thong qua strc dién dong va tan sb ciia mach
roto dé xac dinh tbc d6. Hinh sau trinh bay so lugc ciu tao cua role toc do
kiéu cam ung. Roto (1) cia nd 1a mot nam cham vinh ctru dugc ndi truc véi
dong co hay co cdu chdp hanh. Con stato (2) cdu tao nhu mot 10ng séc va cd
thé quay duoc trén by d& ctia nd. Trén can (3) gin vao stato bd tri ma dong
(11) cua 2 tiép diém c6 cac ma tinh 12 (7) va (15).
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HINH 2.7: CAU TAO RO LE TOC PO KIEU CAM UNG

Khi roto khong quay cac tiép diém (7),(11) va (15),(11) md, vi cac 10 xo
giit can (3) ¢ chinh gitta. Khi réto quay tao nén tir trudng quay quét stato,
trong 16ng soc ¢6 dong cam ng chay qua. Tac dung twong hd gitta dong nay
va tur truong quay tao nén mémen quay lam cho stato quay di mot goc nao do.
Lac d6 cac 10 xo can bang (4) bi nén hay kéo tao ra mot momen chéng lai,
can bang véi mdmen quay dién tir. Tuy theo chiéu quay cua réto ma ma dong
(11) c6 thé dén tiép xtc véi mé tinh (7) hay (15). Tri sé ngudng cua téc do
dugc diéu chinh béi thay doi tri s6 kéo nén ctia bd phan (5) 16 xo can bang.
Khi tbc do quay cua roto bé hon tri sé ngudng da dit, mdmen dién tir con
bé khéng thiang dugc modmen can cia cac 10 xo cin bang nén tiép diém
khéng déng duoc. Tir lUc toc dd quay cua roto dat gia tri 16n hon hodc bing
ngudng da dat thi mémen dién tir mai thing dugc mémen can cua cac 10 xo
lam cho phan tinh quay, dong tiép diém tuong tng theo chiéu quay cia roto.
b. So d6 mach ung dung

Ta ciing lay truong hop diéu khién mé may dong co dé xét nhimg vi du
cu thé. Nhu da théy 0 vi du trudc, viée ngén mach cac dién tréd khoi dong
trong mach phﬁn ung dong co cod thé thuc hién duoc & toc dd 01, ®2 va ®3.
Pé lam cac phan tir kiém tra toc do, & day ta ding c4c cong tic to gia toc
1G, 2G va 3G c¢6 cudn day méc truc tiép vao 2 dau ph?m ung dong co, nd
tiép thu duoc dién &p ty 18 voi tbe do dong co véi sai 1éch nho.
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HINH 2.8: BPIEU KHIEN KHOI PONG DPONG CO DC THE NGUYEN TAC TOC PO

Trén hinh 2.8 cac tiép diém chuyén doi trang thai can xay ra ¢ toc d6 (01,12),
(©2,12) va (03,12). O cac diém nay, dién 4p trén 2 dau phan tGng sé la:

Ul = Kool + I2.r

U2 = Koo2 + 2.1

U3 = Koo3 + I2.r
Gia str ta cat dién trd theo tht ty rl, r2, r3 thi phai chon cong tic to c6 dién
ap hat 1an luot 13;

Uhat1G = U1
Uhat2G = U2
Uhit3G = U3

Hoat dong cua so d6: Sau khi 4n nat md may M, cong tic to Dg co dién
dong mach phan tng dong co vao ngudn qua 3 dién tré phu rl, r2  va r3.
Pong co ting toc trén duong dic tinh co (1). Khi toc do dong co dat dén trj
s6 w1 dién ap trén 2 dau cong tac to 1G dat tri sd hat U1, do d6 1G hat, loai
trir dién tré r1, dong co s& chuyén sang ting toc trén dudng dic tinh co (2).
Khi tbc d6 dong co dat dén tri sb ®2(02 > ©1) dién ap trén 2 dau cong tic to
2G dat tri s6 hat U2, do d6 2G hdt, loai trir tiép dién tré r2, dong co s&
chuyén sang ting tbc trén duong dic tinh co (3). Khi tbc d6 dong co dat dén
tri s6 03(w3 > 02) dién &p trén 2 dau cong tic to 3G dat tri sb hit U3, do
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d6 3G hat, dién tré r3 bi ngan mach, dong co s& chuyén sang ting tc trén
duong dic tinh co ty nhién, cho dén diém lam viéc 6n dinh.

Uu diém 1a don gian va ré tién, thiét bi c6 thé la cong tdc to méc truc
tiép vao phan ung dong co khong can théng qua role. Nhuoc diém 14 thoi
gian m& may va him may phu thudc nhiéu vao mémen can MC, quéan tinh
J, dién ap ludi U va dién tré cudn day cong tic to. Cac cong tic to gia toc co
thé khong 1am viéc vi dién 4p ludi giam thap, vi qua tai hodc vi cudn day qua
phat ndng, s& dan dén qua phat néng dién tro khai dong, c6 thé lam chay cac
dién tré d6. Khi dién ap ludi ting cao c6 kha ning tac dong ddng thoi cac
cong tic to gia toc 1am ting dong dién qua tri sb cho phép. Trong thuc té it
ding nguyén tic nay dé khoi dong cac dong co, thudng chi dung nguyén
tac nay dé diéu khién qua trinh hdm dong co.

4.3 Nguyén tic diéu khién theo dong dién
a. Khai niém

Dong dién trong mach phan tung dong co ciing 13 mot thong sb lam viée
rat quan trong xac dinh trang thai cua hé truyén dong dién. N6 phan anh trang
thai mang tai binh thudong cia hé thong, trang thai mang tai, trang thai qua tai
cling nhu phan anh trang thai dang khéi dong hay dang ham ctua dong co
truyén dong. Trong qua trinh khéi dong, hdm, dong dién can phai dam bao
nho hon mét tri sé gidi han cho phép. Trong qua trinh 1am viéc ciing vy,
dong dién c6 thé phai giir khong dbi & mot tri s6 ndo d6 theo yéu cau ctia qua
trinh cong nghé.

Ta c6 thé dung cac cong tic to c¢6 cudn day dong dién hoic role dong
dién kiéu dién tir hodc cac khoa dién tir hoat dong theo tin hi¢u vao la tri )
dong dién dé diéu khién hé thong theo cac yéu cau trén. Dong dién mach
phan ung dong co dung lam tin hiéu vao truc tiép hodc gian tiép cho céc
phﬁn tr nhan biét dong dién noi trén. Khi tri sb tin hiéu vao dat dén gia tri
ngudng xac dinh co thé diéu chinh dugc ciia nod thi nd s& phat tin hiéu diéu
khién hé thong chuyén dén nhiing trang thai lam viéc yéu cau.

b. So 6 mach tmg dung

Xét mach diéu khién ham nguoc dong co xoay chiéu 3 pha roto day quan
khi dao chiéu. Vi nhiing li do tuong ty nhu d& phan tich trong chuong 2, khi
dao chiéu quay dong co xoay chiéu 3 pha roto diy quan can phai dua thém
vao mach roto mot dién trd phu 16n hon tri sb dién tré phu can thiét dua vao
khi khoi dong.

Ta c6 thé dung mach diéu khién theo nguyén tic dong dién sau day dé
diéu khién viéc dwa vao va loai ra phan dién trd phu d6 mdi 1an dao chiéu
quay dong co.
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HINH 2.9: PIEU KHIEN HAM NGUGQC PONG CO XOAY CHIEU 3 PHA RO TO DAY QUAN
KHI DAO CHIEU THEO NGUYEN TAC DONG PIEN

Y&u cau dbi véi role hdm RH thu cam dong dién réto: khi dong dién
roto 16n hon tri s6 khoi dong thi né phai tac dong, khi dong dién réto dd giam
nho vé gan tri s6 khoi dong (I1) thi né phai nha dé chuan bj cho qua trinh khai
dong tiép theo. Vay phai chinh dinh tri s6 Inha cia RH 16n hon I1 mat it, tat
nhién tri s6 Ihat cia né s& 16n hon 11 va xac dinh theo hé sb tré vé caa no.

Gia st dong co dang lam viéc theo chiéu quay thudn, nghia 1a bo
khéng ché chi huy dang & vi tri 2 phia phai. Muén dao chiéu quay dong co,
ta quay bo khdng ché KC vé phia nguoc. Khi bo khong ché luét qua vi tri
0, cac cong tic to H, 1G, 2G mait dién nén céc tiép diém cua ching nha ra
dua ca 3 dién tré vao mach roto. Khi dén vj tri 2 phia trai, dong dién r6to
xuat hién l0c nay 16n hon tri sd chinh dinh ht cta role RH, nén RH tac
dong mo tiép diém RH(1-3), bao dam cho ca 3 dién tré tham gia vao viéc
han ché dong dién, qua trinh hdm nguoc dong co duoc tién hanh.

Khi tbc d6 dong co giam gan dén 0 thi dong dién roto cling giam dén tri
s6 nha cua role RH, role RH nha dong tiép diém RH(1-3), cong tacto H c6
dién, di¢n trd ham nguoc rh dugc loai ra ngoai, dong co bat dau qua trinh
khéi dong theo chiéu nguoc vé6i hai cap dién tré han ché rpl varp2.

Uu diém: Thiét bi don gian, su 1am viéc ctia so do khong chiu anh huong
cua nhiét do cudn day cong tic to, role. Nhuoc diém: Do tin cay thép, co kha
nang dinh chi gia tdc & cp trung gian néu dong co khoi dong bi qua tai, dong
dién khong giam xudng dén tri s6 nha cua role dong dién.

Nguyén tic dong dién duoc ing dung cha yéu dé tu dong diéu khién qua
trinh khoi dong dong co mot chiéu kich thich ndi tiép va dong co xoay chiéu
réto day quan.

4.4 Nguyeén tic diéu khién theo vj tri
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Khi qua trinh thay d6i trang thai lam viéc ctia hé c6 quan hé chit ché
v6i vi tri ctia cac bo phan dong ctia may (ddu may, ban may, mam cip...) thi
ta c6 thé dung cac thiét bi dic biét goi 1a cong tic hanh trinh, dit tai nhitng
vi tri thich hop trén duong di cia cac bo phan d6. Khi bd phan dong di
chuyén dén nhimg vi tri ndy s& tdc dong Ién cac cong tic hanh trinh, cong
tdc hanh trinh s& phat nhiing tin hiéu diéu khién hé thdng dén cac trang thai
lam viéc méi. Vi du nhu dit cac cong tac cudi cung dé han ché hanh trinh
ban may bao, may doa, cau truc hodc 1a dit cac cong tic hanh trinh dé dao
chiéu, giam téc do cho may bao giudng.

N — T
-

N Vi
3

A

HINH 2.10: BPIEU KHIEN THEO NGUYEN TAC HANH TRINH
Trong d6: KH 13 cdng tic hanh trinh, A va B 12 vi tri.
5. Cac so d6 diéu khién dién hinh
Muyc tiéu: Phan tich dwoc nguyén ly 1am viéc ciia Cac mach diéu khién dién
hinh.
5.1 So dd diéu khién dong co KPB xoay chiéu 3 pha ro to 16ng soc
a. Mach m& may truc tiép
al. Mach diéu khién dong co quay mét chiéu
+Budc 1: Khao sat so dd nguyén Iy mach dién
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HINH 2.11a: SO PO MACH KHOI PONG TRUC TIEP

PKB 3 PHA RO TO LONG SOC QUAY 1 CHIEU

Nguyén ly hoat dong:
Pong cau dao CD céap ngudn cho mach dong luc va mach diéu khién.
An nat mo may M(3,5), cudn day cua cdng tic to K(5,4) c6 dién nén cac
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tiép diém K & mach dong luc dong lai, DPKB dugc ndi nguén va bét dau hoat
dong. Khi d6 tiép diém K(3,5) ciing dong lai dé duy tri nguén cung cap cho
cudn day K (dong dién di theo duong 1;D; K(3,5); K(5,4); RN; 2).

Dirng may thi 4n nat D (1,3).
Bao v¢:

Ngén mach: Cau chi CC.

Qua tai: Ro-le nhiét RN: Khi BKB bi qua tai, dong dién tang 1én, phﬁn t
d6t nong tac dong lam ma tiép diém RN (2,4) nén cudn day K (5,4) mét dién,
c4c tiép diém K dong luc mé ra, dong co ding.

Sut 4ap: Truong hop dién 4p mach dong luc va mach diéu khién bang
nhau (hodc quan h¢ v4i1 nhau theo mdt ti 1€ nao do) thi mach dién s€ bao vé
dugc sut ap. Do khi di¢n ap cép cho mach diéu khién sut giam thi cuon day K
(5,4) khdng lam viéc.

Chéng tu dong md may lai: Khi dong co dang lam viéc, néu vi 1y do nao
d6 bi mat ngudn cung cip, dong co ngung hoat déng. Néu sau d6 ngudn dién
binh thudng tro lai thi dong co cling khong tu dong lam viéc néu ta chua thao
tac nat an M(3,5). Vi trudc d6 cudn hit K(5,4) dd mat ngudn lam cho tiép
diém duy tri K(3,5) dd mo ra nén mach diéu khién van con & trang thai ho
mach.

Lién dong:
Tiép diém duy tri K(3,5).
Uu diém:
An toan, mach hoat dong tin cay.
C6 budng dap hd quang, cho phép thao tac co tai, thao tac véi véi tan
s6 1on. Bao vé duoc cac su ¢d nhu ngén mach, qua tai va dac bi¢t 1a chéng tu
dong mé may lai.
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HINH 2.11b: SO PO MACH KHOI DPONG TRUC TIEP PKB 3 PHA RO

TO LONG SOC QUAY 1 CHIEU CO BEN TIN HIEU
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Trinh bay nguyén ly hoat dong, bao vé va lién dong ctia mach dién hinh
2.11b.
+Budc 2: V& so do di day thiét bi
®
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HINH 2.12: SO PO BI DAY MACH PIEU KHIEN BDKB QUAY 1 CHIEU

+Budc 3: Lua chon va ga lap thiét bi
Bang 2.1 Bang ké trang bi dién hinh 2.11b

Stt| Kihi¢u | SL Chirc ning

1 CD 1 Cau dao ngudn: dong cat khong tai toan bo mach.

2 | 1CC 3 Cau chi, bao vé ngan mach & mach dong luc.

3 |RN 1 | Ro le nhiét, bao vé qué tai cho dong co (DKB).

4 | K 1 | Cong tic to, diéu khién dong co 1am viéc.

5 |2CC 2 | Cau chi, bao vé ngan mach ¢ mach diéu khién.

6 |M;D 1 | Nat 4n thuong mé; thudng dong diéu khién mo
may va dimg dong co.

7 | 1b;2b 1 | Bén tin hiéu trang thai lam viéc va qua tai cua
dong co.

- Chon dung chung loai, s6 luong cac thiét bi, khi cu dién can thiét dua
vao cong suat ctia dong co PKB.
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- Pinh vi cAc thiét bi Ién bang (gi4) hoic ti dién thuc hanh.
+Budc 4: Lap mach diéu khién
- Poc, phan tich so d6 nguyén Iy va so d6 ndi day mach diéu khién.
- P4u 1an luot cac day theo thur tu $61,863,505,s64,sb86,s6 8, day N,
$6 2.
- Kiém tra mach diéu khién: So d6 kiém tra nhu hinh 2.13, néu khi an nut
M(3,5); quan sat kim caa Ohm ké va két luan:
Ohm ké chi mét gia tri nao d6: Mach lap rap dung;
Ohm ké chi 0Q: Cuédn K bi ngan mach;
Ohm ké khong quay: Ho mach diéu khién.
Kiém tra mach tin hiéu
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HINH 2.13: SO PO KIEM TRA MACH DPIEU KHIEN

+Buéc 5: Lap rap mach dong luc

- Poc, phan tich so d6 nguyén Iy va so d6 nbi day mach dong luc.

- P4u lan luot cic day theo tha tu s6 Al, B1, C1; sé A3, B3, C3; sb A5,
B5, C5; s6 A7, B7, C7; 56 A9, B9, C9;

- Kiém tra mach dong luc: dung dong hd Ohm ké do thong mach timg pha
A, B, C va quan séat kim ciia dong ho bang mat, luu Y trudng hop mat 1 pha.
+Budc 6: Van hanh mach dién

- C6 1ap mach dong lyc (hd day ndi mach dong luc phia sau ro le nhiét).

- Cép ngudn va van hanh mach diéu khién:

An nat M(3,5) cuén K hat, dén 1D sang; budng tay an nat mach van hoat
dong.

An nat D(1,3) cudn K nha, dén 1D tat;
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An nut M(3,5); khi mach dang van hanh tac dong vao nut test & RN, cudn
K mat dién, dén 1D tit va dén 2D sang 1én.

- Cit ngudn, lién két lai day ndi mach dong luc. Sau d6 cip ngudn cho
mach va thuc hién lai cac thao tac ¢ trén. Quan sat chiéu quay, tde do, trang
thai khoi dong cia dong co.

- Cét ngué)n, hoan vi thur tu 2 pha nguén vao cau dao 1CD va vén hanh lai.
Quan sat chiéu quay, toc do, trang thai khoi dong ciia dong co.

- Ghi nhan su khac nhau gitra 2 treong hop trén. Giai thich nguyén nhan?
+Buéc 7: M6 phong su ¢b

- C4p ngudn va cho mach hoat dong nhu trén.

- Su ¢ 1: Mach dang van hanh tac dong vao nit test & RN. Quan sat dong
co, ghi nhan hién twong, giai thich.

- Su ¢b 2: Cat ngudn, hé mach tiép diém K tai diém s6 3. Sau d6 cap lai
ngudn, van hanh va quan sat hién twong, giai thich.

- Su ¢6 3: Phuc hoi lai su ¢6 trén, ho 1 pha mach dong lyc. Cho mach van
hanh quan sat hién tugng, giai thich.
+Budc 8: Viét béo céo vé qué trinh thuc hanh

- Luoc thuat lai qua trinh 1ap rap, cac sai 16i mac phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong...

BAI TAP MO RONG
2.1 Mach diéu khién DPKB quay 1 chiéu diéu khién & 2 noi.
- Sinh vién v& hoan chinh so do va lap rap mach.
- Van hanh, quan sat va ghi nhan hién tugng.
- M phong su ¢d, quan st ghi nhan hién tuong.
- Lam bao cao thuc hanh, giai thich hién tuong.
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HINH 2.14: SO PO NGUYEN LY BAI TAP 2.1
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HINH 2.15: SO bO NOI DAY BAI TAP 2.1

a2. Mach dao chiéu gian tiép (st dung nut an)
+Budc 1: Khao sat so dd nguyén Iy mach dién (hinh 2.16a,b)
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HINH 2.16a: MACH PAO CHIEU GIAN TIEP BKB 3 PHA
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HINH 2.16b: SO PO NGUYEN LY MACH PAO CHIEU QUAY GIAN TIEP BKB 3 PHA CO TiN HIEU

Nguyén ly hoat dong:

Pong cau dao CD va cip ngudn cho mach diéu khién: Mach chuin bi
lam viéc.

An nat Mr(3,5), cudn diy T(7.4) c¢6 dién nén céc tiép diém T & mach
dong luc dong lai, dong co quay theo chiéu thuin. Khi dé tiép diém T(3.5)
cling dong lai dé ty duy tri, dong thoi tiép diém T(9,11) mé ra dé cit dién
cuon day N(11,4).

Qua trinh xdy ra tuong tu khi 4n nat My (3,9). Cudn day N(11,4) dugc
cap ngudn, thir tu pha dua vao dong co duoc hoan doi nén dong co s& quay
nguoc chiéu véi ban dau. Lic d6 tiép diém N(5,7) ciing mé ra va cudn day T
(7,4) dugc co lap.

Dimng may thi 4n ntit D(1,3). Chu ¥ 1a phai dimg may trudc khi dao chiéu
quay.

Bao vé:

Ngén mach: Cau chi CC.

Qua tai: Ro-le nhiét RN.
Lién dong:

Duy tri: T(3,5); N(3,9).

Khoa chéo T(9,11), N(5,7 ) c6 tac dung dam bao an toan cho mach; tai
mot thoi diém chi co mot cong tic to 1am viéc, tranh truong hop ngan mach
dong luc (néu 2 cong tic to cling hat dong thoi).




47

Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cia mach
dién hinh 2.16b.
+Budc 2: V& so dd di day
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) C HINH 2.17: SO PO BI DAY MACH DAO CHIEU

GIAN TIEP PKB 3 PHA CO TiN HIEU

+Budc 3: Lya chon va ga lap thiét bi
Bang 2.2: Bang ké trang bi dién hinh 2.16b

Stt | Kihiéu | SL Chirc nang

1 |CD 1 |Cau dao nguodn: dong cat khong tai toan bo mach.

2 | 1CC 3 |CAu chi bao vé ngén mach & mach dong luc.

3 |2CC 2 |Céu chi bao vé ngan mach ¢ mach diéu khién.

4 | RN 1 |Ro le nhiét bao vé qua tai cho dong co (PKB).

5 |T,N 2 |Cong tic to diéu khién dong co quay thuan,
nghich.

6 | Mr; My 2 |NUt 4n thuong mo, diéu khién dong co quay thuan,
quay nghich.

7 |D 1 [Nt 4n thuong dong, diéu khién dumg dong co.

8 | 1Db;2b;3b| 3 |bén tin hiéu trang thai quay thuan, quay nghich va
qué tai ctia dong co.
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- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi céc thiét bi I&n bang (gi4) thuc hanh, hoic tu dién.
+Budc 4: Lap mach diéu khién

- Poc, phan tich so 6 nguyén ly va so d6 di diy mach diéu khién.

- Panh sb cac day ndi giira cic thiét bi.

- Lap mach diéu khién theo so do va theo trinh tu s6 day:

- Lién két bd nat 4n, danh s6 cac dau day ra (c6 4 hodc 5 dau day ra tir bo
nut 4n).

- Pau 1 dau cua cudn hat ndy véi 1 cuc tiép diém thuong dong ciia cong
tac to kia.

- P4u cuc con lai cua tiép diém thuong dong voi cac dau day ra tir bo an.

- Pau tiép diém duy tri, dau con lai ctia cudn hat, mach dén tin hiéu ...

- Kiém tra mach diéu khién:

Dung Ohm ké cham vao diém s 1 va sb 6 trén so d6 hinh 2.16b.

An nit My dé kiém tra thong mach, ngan mach cudn day T (nhin xét
tuong tu phan 1.1.3).

An ndt My dé kiém tra thong mach, ngén mach cudn day N.

Kiém tra mach tin hiéu.
+Budc 5: L:flp mach dong luc

- P4u dng theo so db di day.

- Hodn vi tht ty 2 pha trong 3 pha ¢ ¢6ng tac to N (xem so do ndi day).

- Kiém tra mach dong luc: Tién hanh twong ty nhu trén can luu Y trudng
hop mat 1 pha, c6 thé két hop do kiém va quan sat bang mat.
+Budc 6: Van hanh mach dién

- C6 1ap mach dong luc (hd day ndi mach dong luc phia sau ro le nhiét).

- Cap ngudn va van hanh mach diéu khién: An nat MT(3,5) cudn T(7.6)
hat, dén 1D sang; An nat D(1,3) cudn T(7,6) nha, dén 1D tit; An nat MN(3,9)
cuon N(11,6) hut, den 2D sang;

- Khi cudn T(7,6) dang hat, an MN(3,9). Quan sat hién twong, giai thich?

- Tac dong vao nut test & RN. Quan sat hién tugng, giai thich?

- Cit nguén, lién két lai day ndi mach dong luc. Sau do cép nguén cho
mach va thuc hién lai cac thao tic & trén. Quan sat chiéu quay, tbc do va trang
thai khoi dong ctia dong co.
+Budc 7: M6 phong su ¢b

- Su ¢b 1: Mach dang van hanh tdc dong vao nut test & RN. Quan sat
dong co, ghi nhan hién tugng, giai thich.

- Su ¢b 2: Cit nguén, co 1ap mach dong luc (h¢ day ndi mach dong luc
phia sau ro le nhiét). Nbi tit tiép diém N(5,7) va T(9,11). Sau d6 cap lai
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ngudn, van hanh va quan sat hién tuong, giai thich. Cha y: sy ¢b nay chi dugc
mo phong khi da c6 1ap mach dong luc.
+Budc 8: Viét bao c4o vé qua trinh thuc hanh:
- Lugc thuat lai qua trinh 1dp rap, céc sai 161 méic phai (néu co).
- Giai thich céac hién tugng khi van hanh mach, cadc nguyén nhén gay hu
hong khi mé phong...
BAI TAP MO RONG
2.2 Mach déao chiéu quay gian tiép DKB 3 pha diéu khién & 2 noi.
- Sinh vién v& hoan chinh so d6 va lp rap mach.
- Van hanh, quan sat va ghi nhan hién tugng.
- M6 phong sy ¢6, quan séat ghi nhan hién tuong.
- Lam bao céo thuc hanh, giai thich hién tuong.
2.3 V& so d6, lap rap va van hanh mach dao chiéu quay gian tiép PKB 1 pha.
2.4 V& so d6 (nguyén Iy, ndi day) mach diéu khién chuong trinh d6 vui cho 3
doi A, B, C hoat dong nhu sau:
- Mdi d6i ¢6 1 nat 4n va 1 dén tin hiéu.
- C6 1 chubdng dung chung cho ca 3 doi.
- Poi ndo 4n nat trudce tién s& gianh quyén wu tién dé tra 1oi (chudng
reo, dén sang); hai doi con lai n nat s& mat tc dung.
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a3. Mach dao chiéu truc tiép (st dung nat an lién dong)
+Budc 1: Khao sat so d6 nguyén Iy mach dién

1 D 3 J_MT 5 My 7 N 9 4 | |2
——9—o “o—9p—2 T

HINH 2.20: MACH PAO CHIEU TRUC TIEP KB 3 PHA

So dd nay twong ty nhu so dd hinh 2.16b, nhung ¢ day sir dung bo nut 4n
kép (lién dong co khi) dé thuc hién dao chiéu truc tiép. Nghia 13, khi dong co
dang van hanh voi chiéu quay nao d6; mubn dao chiéu thi khéng can phai an
nat dimg ma chi viéc an ngay nat dao chiéu.

Sinh vién trinh bay nguyén 1y hoat dong, bao v¢ va lién dong cua mach
dién hinh 2.20, 2.21.
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HINH 2.21: MACH PAO CHIEU TRUC TIEP DKB 3 PHA CO TiN HIEU
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HINH 2.22: SO BO BI DAY MACH DAO CHIEU
TRUC TIEP BPKB 3 PHA CO TiN HIEU

+Budc 3: Lya chon va ga lap thiét bi
Bang 2.3:Bang ké trang bi dién hinh 2.21

Stt | Kihi¢u | SL Chirc nang

1 |CD 1 | Cau dao ngudn: déng cit khong tai toan bd mach.

2 | 1CC 3 | CAu chi bao vé ngén mach & mach dong luc.

3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.

4 | RN 1 | Ro le nhiét bao vé qué tai cho dong co (PKB).

5 |T,N 2 | Cong tac to diéu khién dong co quay thuan, nghich.

6 | Mr; My 2 | NGt an kép (lién dong co khi), diéu khién dong co
quay thuan, quay nghich.

7 |D 1 | Nat an thuong dong, diéu khién dimg dong co.

8 | 1b;2b;3b| 3 | Dén tin hiéu trang thai quay thuan, quay nghich va
qué tai ctia dong co.
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- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bi I&n bang (gi4) thuc hanh, hoic tu dién.
+Budc 4: Lap mach diéu khién
- Tuong ty budc 4 muc a2.
- Luu y dau khi ddu b nat an kép My (3,5); My (3,11).
- Khi 1ap rap can lién két chinh xac céc cuc ndi day trong bo nit an.
- Can x4c dinh chinh xac vi tri 1ap tiép diém duy tri.
+Budc 5: Lép mach dong luc
- Tuong ty budc 5 muc a2.
+Budéc 6: M6 phong su ¢b
- Théo 1 dau cac tiép diém duy tri tai diém s6 5 va sb 11 roi ndi vao diém
sO 7 va s6 13. Quan sat hién tuong va giai thich?
BAI TAP MO RONG
2.5 Mach déo chiéu quay truc tiép PKB 3 pha diéu khién ¢ 2 noi.
- Sinh vién v& hoan chinh so d6 va lip rap mach.
- Van hanh, quan sat va ghi nhan hién tugng.
- M6 phong sy ¢b, quan séat ghi nhan hién tuong.
- Lam bao cdo thuc hanh, giai thich hién tuong.
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HINH 1.23: SO DO NGUYEN LY BAI TAP 2.5
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ad. Mach dao chiéu st dung tay gat co khi
+Budc 1: Khao sat so d6 nguyén ly mach dién (Sinh vién trinh bay)
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HINH 2.26: SO PO PI DAY MACH PAO CHIEU PKB 3

PHA SU DUNG TAY GAT CO KHi

+Budc 3: Lua chon va ga lap thiét bi
Bang 2.4: Bang ké trang bi dién hinh 2.25

Stt | Kihiéu | SL Chirc nang

1 |CD 1 |Caudao ngudn: déng cat khong tai toan bo
mach.

2 1CC 3 |Cau chi bao vé ngén mach & mach dong luc.

3 |2CC 2 |Cau chi bao vé ngan mach & mach diéu khién.

4 | RN 1 |Ro le nhiét bao vé qué tai cho dong co (PKB).

5 |T,N 2 |Cong tic to diéu khién dong co quay thuan,
nghich.

6 |KC 1 |Tay gat co khi 3 vi tri; 3 tiép diém.
KC dit tai s6 0: Dirng may chuan bj cho mach
lam viéc.
KC dit tai s6 1: Piéu khién dong co quay thuan.
KC dit tai s 2: Diéu khién dong co quay
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nghich.
7 | RTr 1 | Ro le trung gian chdng mé may lai cho mach.
8 | 1b;2b; 3 | Peén tin hiéu bao trang thai quay thuan, quay
3b nghich va qua tai cua dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Dinh vi céc thiét bi I&n bang (gi4) thuc hanh, hoic tu dién.
+Budc 4: Lap mach diéu khién

- Poc, phan tich so d6 nguyén 1y va so d6 ndi day.

- Lap mach diéu khién theo so do:

Kiém tra, chon lya céc tiép diém phU hop trén tay gat co khi.

Lién két céc tiép diém trén tay gat, danh sd cac dau day ra (c6 5 hoic 6
dau day ra tir tay gat).

Péu 1 dau cia cudn hat cdng tic to ndy voi 1 cuc tiép diém thuong dong
ctia cOng tic to Kia.

P4u cuc con lai cia tiép diém thudng dong voi cac dau day ra tir tay gat.

Pau tiép diém duy tri, dau con lai ctia cudn hit cong tic to.

Mach dén tin hiéu can phai dau qua tiép diém thuong mé cua cac cong
tac to.

- Kiém tra mach diéu khién:

Dung Ohm ké chdm vao diém s6 1 va sd 4 trén so d6 hinh 2.25. Tay gat
dang ¢ s6 0: néu kim Ohm ké chi gia tri nao d6 thi mach cép ngudén cho RTr
duoc lién két tét.

Dung Ohm ké chidm vao diém s6 3 va s 4 trén so do hinh 2.25. Bat tay
gat vé sO 1 hodc sb 2, kim Ohm ké chi gia tr1 nao do thi mach cép nguén cho
cudn hut T(7,6) hodc N(11,6) duoc lién két tbt.

Dung Ohm ké chdm vao diém s6 7 va sb 6 trén so d6 hinh 2.25. An nut
tac dong nap trén cong tic to T kim Ohm ké sé& chi gia tri khac so véi luc
khong an 1a mach dén bao 1D duoc ndi tot.

Tuong tu chim Ohm ké chdm vao diém sb 11 va s6 6 trén so do hinh
2.25 dé kiém tra mach dén tin hiéu 2P.
+Budc 5: Lép mach dong luc

Tuong tu muc a2.

- Kiém tra mach dong luc: Tién hanh twong ty nhu cac phan trude.
+Budce 6: Van hanh mach

- C6 1ap mach dong lyc (hd ddy ndi mach dong luc phia sau ro le nhiét).

- Cap ngudn va van hanh mach diéu khién:

Tay gat dang ¢ vi tri s6 0: RTr hat, mach chuan bi 1am viéc.
Bat tay gat vé s6 1: cudn T hut, dén 1D séang;
Bat tay gat vé s6 2: cudén N hat, dén 2D sang;
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- Cat nguén, lién két lai day ndi mach dong luc. Sau do cép nguén cho
mach va thuc hién lai cac thao tac & trén. Quan sat chiéu quay, téc do, trang
thai khoi dong cia dong co.
+Buéc 7: M6 phong su cb

- Su ¢d 1: Cit nguén mach dong luc va diéu khién, ndi tat tiép diém
KC(1,3); hd mach cudn day RTr. Sau do cép lai ngué)n, van hanh va quan sat
hién tuong, giai thich.

- Su ¢b 2: Mach dang hoat dong cat toan bd ngudn cung cap (cit cau dao
CD) va sau d6 cap lai nguon. Quan sat hién tugng va giai thich.
+Budc 8: Viét béo c4o vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong...

b. Mach mé may gian tiép
bl. MoGmayyY — A
+Budc 1: Khao sat so d6 nguyén Iy mach dién

B
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L HINH 2.27: MACH MO MAY Y - A PKB 3 PHA

KY
Gioi thiéu role thoi gian (Timer) — RTh ¢6 cdu tao: Ro le thoi gian trong thuc
té c6 rat nhiéu loai: Ro le thoi gian co khi, ro le thoi gian thuy luc, ro le thoi
gian dién tu, ro le thoi gian dién tir. Hién nay trong cong nghiép nguoi ta
thuong dung ro le thoi gian dién tir (c6 do chinh xéac cao). Ciu tao cua ro le
thoi gian dién to bao gém mot mach tré thoi gian dién tir cép nguén cho mot
ro le trung gian dé diu khién hé théng tiép diém dong cat sau 1 khoang thoi
gian tré nao d6. Tuy vao trang thai ban dau cua tiép diém ma s& co cac loai
tiép diém khac nhau cia ro le thoi gian nhu: thudong mé - déong cham hodc
thuong dong - md cham. Mach mé may Y — A st dung dén 2 loai tiép diém
trén cua ro le thoi gian.

Nguyén ly hoat dong mach dién hinh 2.27:
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Pong cau dao CD cip ngudn cho mach dong luc va mach diéu khién.

An nit mé may M(3,5) cudn day Pg(5,4) va KY (13,4) co dién dong
thoi, lam cho cac tiép diém bg va KY & mach dong luc dong lai, dong co bat
dau mo may O trang thai ddu Y. Khi d6 RTh (5,4) ciing duoc cap ngudn va
bét dau tinh thoi gian duy tri cho cac tiép diém cua nd. Hét thoi gian duy tri,
tiép diém thuong dong mé cham RTh(5,11) mo ra cudn day KY (13,4) bi cit;
ddng thoi tiép diém thuong md déng cham RTh(5,7) déng lai cip ngudn cho
cudn day KA(9,4). Cac tiép diém KA ¢ mach dong luc dong lai dong co
chuyén sang 1am viéc & trang thai dau A, két thuc qué trinh mo may.

Dirng dong co thi 4n nat D(3,5).

Bao vé: Mach duoc bao vé ngan mach bang cau chi CC.

Quaé tai bang role nhiét RN.

Sut &p va chéng ty dong md may bai cong tic to Dg.

Lién dong dién khoa chéo: KY(7,9) va KA(11,13); lién dong duy tri Bg(3,5).
Mach mé may Y - A c6 dén tin hiéu bao
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HINH 2.28: MACH MO MAY Y - A BKB 3 PHA CO BEN TiN HIEU BAO
Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cua mach
dién hinh 2.28.
+Budc 2: V& so do di day (xem hinh 2.29)
+Budc 3: Lua chon va gé lap thiét bi
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Bang 2.5: Bang ké trang bi dién hinh 2.28

Stt | Kihiéu | SL Chirc ning
1 |CD 1 | Cau dao ngudn dong cat khdng tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé nge"m mach & mach dong luc
3 | 2CC 2 | CAu chi bao vé nge"m mach & mach diéu khién.
4 |M;D 2 | NGt 4n thudng mo, thuong dong diéu khién mo
may va dimg dong co (PKB).
5 | RN 1 | Ro le nhiét, bao vé qua tai cho dong co (DKB).
6 |Dbg 1 | Cong tic to dong cat ngudn chinh.
7 |KY 1 | Cong tic to dé ddu Y dong co luc khai dong.
8 |KA 1 | Cong tic to dé dau A dong co khi l1am viéc.
9 |RTh 1 | Ro le thoi gian; dinh thoi gian dé chuyén tir ché do
dau Y sang dau A.
10 | 1b;2b;3Db | 3 | Dén tin hiéu trang thai lam viéc, khoi dong va qué
tai cua dong co.

- Chon dung chung loai, sb luong céc thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bi 1&n bang (gia) thuc hanh hoic tu dién.
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+Budc 4: Lap mach diéu khién

- Poc, phan tich so @6 nguyén Iy va so d6 di day.

- Lap mach diéu khién theo so db di day:

Chuan bj day dan, dau s6 va dau c6t: Ludn dau sé va bop cdt day din can dau.
Lién két bo nat 4n, danh sb cac dau day ra (co6 3 dau day ra tir bo nat an).

DP4u duong day vao cudn hut cong tic to Dg, ddu tiép diém duy tri.

P4u mach RTh: cha ¥ k¥ cac cuc dau day ¢ dé role thoi gian - RTh (cuc cép
ngudn thuong 13 2 - 7, diém chung cua cac tiép diém...).

P4u duong day vao cudn hat cong tic to KY; KA (cha y lién két dang cip
tiép diém ctia RTh; 8 - 6 va 8 - 5).

Dau mach dén tin higu 1D, 2D, 3D.

- Kiém tra mach diéu khién: Duing Ohm ké cham vao diém s 1 va s 6
trén so dd hinh 1.33. An nat M(3,5) dé kiém tra thong mach, ngén mach cudn
day Pg (nhan xét twong tu phan 1.1.3).

Dung Ohm ké cham vao diém sd 5 va s 6 trén so d6 hinh 1.33. Néi tat tiép
diém RTh(5,7), néu Ohm ké chi gia tri khoang 1/3 gia tri dién tré cuén Dg 1a
mach cudn KY va KA di lién két tot.

Kiém tra mach tin hiéu.

+Budc 5: erlp mach dong luc

- Ro le nhiét c6 thé lap nhu hinh 2.29 hodc lap phia sau cong tic to KA
cling dugc.

- Pong co ra 6 dau day duoc lién két vao cac tiép diém dong luc cua
cong tic to KY; KA. Cha y tht ty dau day khi dau A (dau song song trén hop
cuc dong co hodc dau pha nay véi cudi pha khac).

- Kiém tra mach dong luc: D6i v6i mach dong lyc can luu ¥ dau cudi cac
pha khi lién két vao cac tiép diém dong luc cong tic to KA, cb thé két hop do
kiém va quan sat bﬁng mat. Phai kiém tra can thian mach dong luc trudc khi
van hanh dé tranh trudng hop lién két sai cuc tinh & trang thai dau A.

- Pién ap ngudn phai phu hop véi kiéu dau A ciia dong co, nghia 1a U~ =
Uprpc.
+Budce 6: Van hanh mach

- C6 1ap mach dong luc (hd diay ndi mach dong luc phia sau ro le nhiét).

- Chua gin role thoi gian - RTh vao mach.

- Céap ngudn va van hanh mach diéu khién:

An nat M(3,5) cuén Bg va KY hit, dén 2D sang;
Dung day dan chdm vao dé ndi tat tiép diém RTh(5,7) (cham vao hai diém 8 -
6 trén dé RTh) thi cudn KY bi cat va KA hat dén 1D sang va 2P tat di.
Hé day ndi va an nat D(1,3).
- Cat ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.
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- Chinh thoi gian tri hodn cua RTh tur (5 - 10)s.

- Sau do cép ngué)n cho mach, 4n nat M(@3,5) dé khoi dong; an D(1,3) dé
dirng may. Quan sat chiéu quay, tde do khoi dong, tde d6 1am viée cua dong
co...giai thich?
+Budc 7: Md phong su cd
Cit ngudn cung cép.

- Sy ¢6 1: Doi diém ndi day trén dé RTh & cuc sd 6 sang diém sb 5 va
nguoc lai. Sau d6 cho mach van hanh. Quan sat dong co, ghi nhan hi¢n tugng,
giai thich.

- Su ¢b6 2: Ho mach cap ngudn cho cuén KY, KA; nbi tit tiép diém
KA(9,11) va KY(15,17). Sau d6 cap lai nguon, van hanh va quan sat hién
tuong, giai thich.
+Budc 8: Viét bao céo vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong...

BAI TAP MO RONG
2.6 Mach dién diéu khién DKB 3 pha r6 to 1ong s6c theo y&u cau sau day:
- Pong co md may Y - A; Chi sir dung 2 cong tic to;
- Dién &p lam viéc cua cac cong tic to 1a 380V; Con dién &p cua ro le
thoi gian 1a 220V,
- Mach c6 day du cac khau bao vé va tin hiéu.
- Biét ngudn cung cap cd 2 cap dién 4p 3~380V va 3~220V;
- DPong co la loai A/Y - 220/380V

Ao 3~220V Ao 3~380V
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a. Sinh vién v& hoan chinh so do va lap rap mach.
b. Van hanh, mé phong su ¢6 quan sat va ghi nhan hién tuong.
c. Lam bé&o cao thuc hanh, giai thich hién tuong.
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HINH 2.31: SO PO PI1 DAY BAI TAP 2.6

2.7 V& so dd, lip rap, van hanh va md phong c4c sy ¢ mach moé may Y - A
DKB 3 pha; sau khi m¢ may xong thi ro le thoi gian bi loai ra khoi mach.
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2.8 V& so dd, lip rdp, van hanh va md phong c4c sy ¢ mach moé may Y - A
DKB 3 pha cd dao chiéu quay.

b.2. M&é may qua cudn khang

+Budc 1: Khao sat so d6 nguyén Iy mach dién
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HINH 2.32: MACH MO MAY QUA CUON KHANG BKB ROTO LONG SOC

Nguyén 1y hoat dong cta mach dién: Pong cau dao CD va cip ngudn cho
mach diéu khién mach chuan bi lam viéc. An nGt mo may M(3,5), cudn day
Pg(5,4) co dién. Pong co s& mé may voi cudn khang CK ndi tiép trong mach.
Khi d6 cudn day role thoi gian RTh(5,4) ciing dugc cap ngudn va bat dau tinh
thoi gian duy tri cho tiép diém thuong mé dong cham RTh(5,7) cia nd. Hét
khoang thoi gian di an dinh: tiép diém RTh(5,7) dong lai, cudn diy K(7.4)
duoc cap ngudn lam cho céc tiép diém K dong luc dong lai, cudn khang bi
ngin mach 2 dau nén bi loai ra khoi mach. Pong co ting dan dén toc do dinh
mirc, két thic qua trinh m¢ may.Ding may thi 4n ntt D(1,3).

Sinh vién trinh bay nguyén 1y hoat dong, bdo v¢ va lién dong cua mach
mo& may qua cudn khang PKB roto 1ong s6¢ cd dén bao tin hiéu sau.
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HINH 2.33: MACH MO MAY QUA CUON KHANG PKB RO TO LONG SOC CO BEN BAO
+Budc 2: VE so do di day
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+Budc 3: Lua chon va gé lap thiét bi
Bang 2.6 Bang ké trang bi dién hinh 2.33

Stt| Kihiéu |SL Chirc ning
1 |CD 1 | Cau dao ngudn déng cat khong tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé ngén mach & mach dong luc.
3 | 2CC 2 | Cau chi bao vé ngén mach & mach diéu khién.
4 |M;D 2 | NGt 4n thudng mé, thuong déng diéu khién md may
va dirng dong co.
5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (BKB).
6 | bg 1 | Cong tic to dong cat ngudn chinh.
7 | K 1 | C6ng tic to loai cudn khang sau khi khai dong xong.
8 |CK 3 | Cudn khang mé may dé han ché dong dién.
9 |RTh 1 | Ro le thoi gian; duy tri thoi dé loai cudn khang.
10 | 1D;2D;3Db | 3 | Bén tin hiéu trang thai lam viéc, khoi dong va qua tai
cua dong co.

- Chon dung chung loai, sb luong céc thiét bi va khi cy dién can thiét.

- Pinh vi céc thiét bi Ién bang (gid) thuc hanh hodc tir dién.
+Budc 4: Lip mach diéu khién

- Poc, phan tich so d6 nguyén ly va so d6 ndi day.

- Lap mach diéu khién theo so do:

Chuén bi day dan, dau sb va dau cot: Ludn dau sd va bop cot day dan can dau.
Lién két bo nat 4n, danh s6 cac dau day ra (c6 3 dau day ra tir bo nut an).

P4u duong day vao cudn hat cong tic to Dg, du tiép diém duy tri.

P4u mach RTh: cha y k¥ cac cuc dau day ¢ & RTh (cuc cip ngudn, diém
chung cua céc tiép diém...).

Péu duong day vao cudn hat cong tic to K.

DPA4u mach dén tin hiéu 1D, 2D, 3P.

- Kiém tra mach diéu khién: Ding Ohm ké cham vao diém s 1 va s 6
trén so d6 hinh 2.33. An nat M(3.5) dé kiém tra thong mach, ngén mach cudn
day Pg (nhan xét twong ty phan 1.1.3).

Dung Ohm ké chiam vao diém sb 5 va s6 6 trén so d6 hinh 2.33. Nbi tat
tiép diém RTh(5,7), néu Ohm ké chi gia tri thip hon dién tré cudén day Dg 1a
mach cudn K da lién két tot.

Kiém tra mach tin hiéu.
+Budc 5: Lép mach dong luc

- Lap mach dong luc theo so do:

Cudn khang ndi tiép véi tiép diém dong luc cong tic to Pg, trudc hodc sau
RN ciing dugc.
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Cac tiép diém dong luc cong tic to K d4u song song véi timg cudn khang va
phai lién két dung tht ty pha.

- Kiém tra mach dong luc: DPdi voi mach dong luc can luu y trudong hop
dau trai pha & céc tiép diém dong luc cong tic to K, c6 thé két hop do kiém
tra va quan sat bang mat.
+Budce 6:Van hanh mach

- C6 1ap mach dong luc (hd diay ndi mach dong luc phia sau ro le nhiét).

- Chua gin RTh vao mach.

-Cap ngudn va van hanh mach diéu
khién: An nat M(3,5) cudén Pg hut, dén 2D
sang;

Dung day din cham vao dé nbi tat tiép diém RTh(5,7) (chAm vao hai diém 8 -
6 trén dé RTh) thi cuén K huat dén 1D sang va 2D tat di. Thao day ndi va an
nut D(1,3).

- Cat nguon, lién két lai day ndi mach dong luc va gan RTh vao dé.

- Chinh thoi gian tri hodn ctia RTh tir (5 - 10)s. Sau d6 cdp ngudn cho
mach, 4n nat M(3,5) dé khoi dong; an D(1,3) dé dung. Quan sat chiéu quay,
tdc do khoi dong, tbc d6 lam viéc cua dong co va giai thich?
+Budc 7: M6 phong su ¢b
Cat ngudn cung cap

- Sy ¢6 1: Doi diém ndi day trén dé RTh & cuc sb 6 sang diém sb 5. Sau
d6 cho mach van hanh. Quan sat dong co, ghi nhan hién tugng, giai thich?

- Su ¢ 2: Hé mach cép nguén cho cudn K; ndi tat tiép diém K(7,9), sau
d6 cap lai ngudn, van hanh va quan sat hién tuong, giai thich?

- Su ¢ 3: Hoan vi 2 dau day bat ky cua tiép diém K & mach dong luc; ho
mach tiép diém g (3,5), sau d6 cip lai ngudn, van hanh va quan sat hién
tugng, giai thich? Chu ¥: su ¢6 nay phai md phong nhanh, khong duoc kéo
dai. Tumg su c¢b ¢ trén phai dugc mé phong doc 1ap nhau.
+Budc 8: Viét bao céo vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1ap rap, cac sai 16i mic phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG
2.9 Mach mé may DKB 3 pha qua cudn khang cé dao chiéu quay.
- Sinh vién v& hoan chinh so d6 va lap rap mach.
- Van hanh, quan sat va ghi nhan hién tuong.
- M6 phong su cb, quan séat ghi nhan hién tuong.
- Lam béo céo thuc hanh, giai thich hién tuong.
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2.10 V& so @6, lap rap, van hanh va md phong cac su ¢6 mach mo may PKB
3 pha qua cudn khiang ma sau khi m¢ may xong thi ro le thoi gian bi loai ra
khéi mach.

2.11. V& so do, lip rap, van hanh va moé phong cac sy ¢b mach mo may DKB
3 pha qua cudén khang ma sau khi mé may xong thi ro le thoi gian va cong tic
to nguén bi loai ra khéi mach.

b.3. M& may qua bién 4p tu ngiu

+Budc 1: Khao sat so dd nguyén ly mach dién

Mach m& may qua bién &p tu ngiu — DKB rdto 16ng soc
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HINH 2.37: MACH MO MAY QUA BATN — PKB ROTO LONG SOC

Mach m& may qua bién &p tu ngiu — DPKB r6to 16ng soc ¢ dén tin hiéu bao
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hinh 2.37, hinh 2.38.
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Sinh vién thuyét minh nguyén 1y hoat déng va cac khau bao vé, lién dong

+Budc 2: V& so dd di day cua hinh 2.38
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HINH 2.39: SO PO PAU DAY MACH MO MAY QUA BIEN AP TU NGAU

+Budc 3: Lua chon va gé lap thiét bi
Bang 2.7 Bang ké trang bi dién hinh 2.38

Stt | Kihiéu | SL Chirc ning
1 |CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 |2CC 3 | Cau chi bao vé ngan mach & mach diéu khién.
4 |M;D 2 | NGt 4n thuong md, thuong dong diéu khién mo
may va dirmg dong co.
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5 | RN 1 | Ro le nhiét bao vé qua tai cho dong co (BPKB).

6 | bg 1 | Cong tic to dong cit ngudn chinh.

7 K 1 | Cong tic to loai may BATN sau khi khoi dong
xong.

8 | BATN 1 | Bién ap tu ngau ding diéu chinh dién 4p mé may.

9 |RTh 1 | Ro le thoi gian; duy tri thoi gian dé cat BATN.

10 | 1D;2D; 3 | Peén tin hiéu trang thai lam viéc va qué tai cua dong
Co.

- Chon dung chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Dinh vi céc thiét b 1&n bang (gia) thuc hanh hodc tu dién.
+Budc 4: Lip mach diéu khién

- Poc, phan tich so d6 nguyén ly va so d6 ndi day.

- Lap mach diéu khién theo so do:

Tién hanh twong ty nhu muc b2.

Can luu ¥, ¢ day khong dung dén bao trang thai khoi dong vi ddi véi
cong tic to thong thuong chi ¢o 2 tiép diém thuong dong (dd duoc sir dung &
mach dong luc) nén khong con tiép diém. Truong hop muén tin hiéu trang
thai nay phai sir dung thém mo dun ting cudng tiép diém cho cong tac to K.

- Kiém tra mach diéu khién twong ty nhu muc b2.

Budc 5. Lép mach dong luc

- Lap mach dong luc theo so d6:

BATN ndi tiép véi tiép diém dong luc cong tic to Pg, trudc hodc sau RN.
Cac tiép diém dong luc cong tic to K dau song song véi timg pha caa BATN
va phai lién két dung tht ty pha. Diém chung cia BATN phai déu qua tiép
diém thuong dong cta cong tic to K dé sau khi khai dong xong thi ¢o 1ap (ho
mach) bién ap.

+Budc 6: Kiém tra - van hanh mach

Tién hanh twong ty nhu muc b2.

Khi van hanh, diéu chinh BATN dé c6 nhiing cap dién 4p ra khac nhau.
Quan sét toc do khoi dong, toc do 1am viée ciia dong co va giai thich?
+Budc 7: M6 phong su c¢b: Cac su ¢d twong ty nhu muc b2.
+Budc 8: Viét bao céo vé qua trinh thuc hanh

- Luoc thuat lai qua trinh 1ap rép, céc sai 16i mac phai (néu cd).

- Giai thich céac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

c. Mach hdm dung

cl. Mach hdm dong nang

+Budc 1: Khao sat so ¢6 nguyén ly mach dién

Mach m& may va hdm dong niang DPKB 3 pha ro to 16ng soc
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Trang thai him dong ning ddi voi PKB 3 pha: Pong co dang quay, cat
ngudn xoay chiéu va dong nguén mot chiéu vao 2 trong 3 pha diy quén stato
ctia dong co, khoang vai gidy sau thi cit luén ngudn mot chiéu. Dé dam bao
cac chi tiéu k¥ thuat, gia tri nguén DC dé hdm dong ning thudng vao khoang
30% dién ap pha dinh muc ctia dong co.

Nguyén ly lam viéc mach dién hinh 2.40:

DPong cau dao CD cép ngudn cho mach.

An nat md may M(3,5), qué trinh md may bit dau.

Khi ding may 4n nat D(1,3), do dugc lién dong co khi nén tiép diém
D(1,9) déng lai cap ngudn cho cudn diy H(13,4). Cac tiép diém H & mach
dong luc dong lai, nguén DC dugc dua vao 2 pha day quan dong co, qua trinh
ham dong ning xay ra. Khi d6 RTh(9,4) cling duoc cip ngudn va bat dau tinh
thoi gian duy tri. Hét khoang thoi gian duy tri, tiép diém RTh(9,11) mé ra cat
dién cudn day H(13,4), két thuc qué trinh hdm dong ning.

Sinh vién tu trinh bay cac khau bao vé va lién dong hinh 2.40.
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HINH 2.40: MACH MO MAY VA HAM BONG NANG PKB 3 PHA
ROTOR LONG SOC

Truong hop khong c¢6 sin ngudn DC thi ldy qua may bién &p va cau
chinh luu nhu hinh 2.41.,
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Mach mé may va hdm dong niang DPKB 3 pha ro to 16ng soc c6 dén tin hiéu
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HINH 2.42: SO PO NGUYEN LY MACH MO MAY VA

HAM BDONG NANG PKB 3 PHA RO TO LONG SOC

Sinh vién thuyét minh nguyén ly hoat dong, thiét bj bao vé va lién dong

cua so dd hinh 2.42.

+Budc 2: V& so do di day (hinh 2.43)

+Budc 3: Lua chon va gé lip thiét bi

Bang 2.8: Bang ké trang bi dién hinh 2.42

Stt | Kihiéu |SL Chirc nang
1 CD 1 | Cau dao ngudn déng cit khong tai todn bo mach.
2 |1CC 3 | Cau chi bao vé ngan mach & mach dong luc
3 | 2CC 2 | Cau chi bao vé ngan mach & mach diéu khién.
4 |M;D 2 | NGt an thuong md, thudng dong diéu khién mé may




73

va hdm dung dong co.
5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (PKB).
6 K 1 | Cong tic to md may truc tiép dong.
7 |H 1 | C6ng tic to hdm dong nang.
8 | RTh 1 | Ro le thoi gian; dinh thoi gian ham dong nang.
9 |BT 1 | Bién thé 1 pha cung cap dién 4p hdm phu hop.
10 |CL 1 | Cau chinh luu tao ngudn DC dé hdm dong ning.
11 | 1b; 2Db;| 3 | bén tin hiéu trang thai khdi dong, hdm dong nang va
3b qua tai ctia dong co.

- Chon dting chiing loai, s6 luong cac thiét bi va khi cu dién can thiét.
Dic biét 1a chon dung dién 4p DC dé hdm dong nang.
- Pinh vi céc thiét bi 1&n bang (gia) thuc hanh hodc tu dién.
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HINH 2.43: SO PO PAU DAY MACH MO MAY VA

HAM DONG NANG PKB 3 PHA RO TO LONG SOC CO BEN TIN HIEU

+Budc 4: Lap mach diéu khién va dong luc
Lap mach diéu khién theo so do:
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- Poc, phan tich so @6 nguyén Iy va so db ndi day.

- Lién két b nat an, danh sd cac dau day ra (co 4 dau day ra tir b nat
an).

- Pau duong day vao cudn hat cdng tic to K, dau tiép diém duy tri, khoa
chéo.

- P4u mach RTh: cht ¥ k§ cac cuc dau day & dé RTh (cuc cap ngudn,
diém chung cta cac tiép diém...).

- Pau duong day vao cudn hut c¢ong tic to H (cha y lién két dang cap tiép
diém cua RTh; 8 - 6 va 8 - 5).

- P4u mach dén tin hiéu 1D, 2D, 3D.

Lap mach dong lyc theo so do:

- Poc, phan tich so d6 nguyén ly va so d6 ndi day.

- Bau day theo so d6.

- Léap cac tiép diém dong luc cua cong tic to H. Can chi ¥ cuc tinh
ngudn DC cua cau chinh luu, ciing nhu ngd cip ngudn AC vao. Tuy bd chinh
luu str dung ma lién két phu hop (hinh 2.42 1a mot dang cia diode cau).
Ngudn DC phai dua vao sau tiép diém K, khdng can luu y cuc tinh.
+Buéc 5: Kiém tra

- Mach diéu khién: Dung Ohm ké chdm vao diém s6 1 va s6 6 trén so do
hinh 2.42.

An nat M@3,5) dé kiém tra thong mach, ng.’fm mach cudn day K (nhan
xét tuong tir CAC phan trudc).

An n(t D(1,3) dé kiém tra thdng mach, ngan mach cudn day H.

Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Déi voi mach dong luc can luu v vi tri dua
nguon DC vao mach, phai kiém tra can than nham tranh trudng hop nguén
AC va DC xung dot tai mot diém. C6 thé két hop do kiém tra va quan sat
bang mat.

- bién 4p DC dung ham dong nang khoang 1/3 dién &p pha dinh mtic ctia
dong co.
+Budce 6: Van hanh mach

- C6 1ap mach dong luc (hd ddy ndi mach dong luc phia sau ro le nhiét).

- Chwa gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nat M(3,5) cudn K hat, dén 1P sang;

An ntt D(1,3); Dung day dan chdm ndi tit tiép diém RTh(9,11) (cham
vao 2 diém 8 - 5 trén dé RTh) thi cuén H hut, 1D tat di va 2P sang. Ho mach
day ndi tat, cuén H mat dién, dén 2D tit.

- Cat ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.
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- Chinh thoi gian dat cia RTh khoang 5s. Sau d6 cap ngudn cho mach,
an nat M(3,5) dé khoi dong; an D(1,3) dé ham dimg. Quan sat trang thai khoi
dong, trang thai hdm dung va giai thich?

- Thay doi gia tri dién ap ra tor BT, thuc hién lai thao tac trén. Quan sat
trang thai khoi dong, trang thai hdm ding va giai thich?
+Budc 7: Md phong su cd
Cit ngudn cung cép.

- Su ¢b 1: Doi diém ndi day trén dé RTh & cuc s6 5 sang diém s6 6 va
nguoc lai. Sau d6 cho mach van hanh. Quan sat dong co, ghi nhan hi¢n tugng,
giai thich.

- Su ¢b 2: Ha gia tri théip nhét cia BT, cho mach van hanh va quan sat
hién tuong, giai thich.
+Budc 8: Viét bao céo vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hi¢én tuwong khi van hanh mach, cdc nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG
2.12 Mach dién diéu khién DKB 3 pha 16 to 1dong s6c theo yéu cau sau day:

- Pong co mé may truc tiép; Pao chiéu quay;

- Dung may bang phuong phap hdm dong nang;

- Dién &p lam viéc cua cac cdng tic to 12 380V

- Dién ap cua ro le thoi gian la 220V;

- Mach c6 day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tugng.

c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam bao cao thuc hanh, giai thich hién tugng.
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HINH 2.45: SO O DAU DAY BAI TAP 2.12

.2 Mach hdm nguoc
+Budc 1: Khao sat so dd nguyén 1y mach dién
Mach hidm nguogc dung ro le tbe do

Trang thai hdm nguoc PKB roto 16ng soc: hoan vi tha ty pha, tai thoi
diém téc do triét tiéu thi cat ngudn cung cap bang thiét bi phi hop.
Dic diém cua role téc do: n < 15% Ny tiép diém Rrp ¢ vi tri nhu hinh v&.
PKB quay thuan: tiép diém Rrp (11,15) kin.
PKB quay nghich: tiép diém Rrp (11,7) kin.

Nguyeén Iy 1am viéc so d6 mach hinh 2.46: Péng cau dao CD cép ngudn
cho mach.

Mo may: an My (3,5): quay thudn; 4n My (5,7): quay nghich.

Trang thai hdm nguoc xay ra nhu sau: Gia st may dang quay thuan, khi
d6 tiép diém Rrp (11,15) kin chuan bi hdm nguogc khi dimg may.
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Ding may bang nat D(1,19); RTr(19.4) c6 dién lam cho tiép diém RTr(1,3)
mo ra cit dién cudn day T(9.,4). Pong thoi tiép diém RTr (1,11) dong lai cap
ngudn cho cudn day N (17,4) dé thyc hién him nguoc (dong dién di theo
duong: 1, 11, 15, 17, N, 4). Tbc do dong co giam nhanh dén khi gﬁn bﬁng
khong thi tiép diém Rrp tré vé trang thai nhu hinh v& cit dién cudn day N, két
thiic qua trinh hdm ngugc. Con néu méay dang quay nghich thi qua trinh trén
cling xdy ra twong tu, nhung ngugc lai (cudn N(17,4) lam viéc, tiép diém
Rrp(11,7) va cudn T(9,4) hdm nguoc).
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Mach hdm nguoc dung ro le thoi gian
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Sinh vién thuyét minh nguyén Iy 1am viéc cua so dd mach hinh 2.47.
+Budc 2: V& so db di day
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HINH 2.48: SO bO PAU DAY MACH HAM NGUGQC DUNG RO LE THOI GIAN

+Budc 3: Lua chon va ga lap thiét bi

Bang 2.9: Bang ké trang bi dién hinh 2.47

Stt| Kihiéu |SL Chirc nang

1 |CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.

2 | 1CC 3 | Cau chi bao vé ngan mach & mach dong luc

3 |2CC 2 | Cau chi bao vé ngan mach & mach diéu khién.

4 |M;D 2 | NGt 4n thuong md, thudong dong diéu khién mé may
va hdm nguoc dong co.

5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (PKB).

6 K 1 | Cong tic to mé may tryuc tiép dong.

7 | H 1 | Cong tic to hdm nguoc.
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8 | RTh 1 | Ro le thoi gian; dinh thoi gian hdm nguoc.

11 | 1D;2Db;3Db | 3 | bén tin hiéu trang thai khoi dong, hdm nguoc va
qua tai cua dong co.

- Chon dung chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi céc thiét bi I&n bang (gia) thuc hanh hoic ti dién.
+Budc 4: Lap mach diéu khién va dong luc
Lép mach diéu khién theo so do:

- Poc, phan tich so 6 nguyén ly va so d6 ndi day.

- Giéng hoan toan mach mo may va hdm dong nang (muc cl).
Lép mach dong luc theo so do:

- Poc, phan tich so d6 nguyén ly va so d6 ndi day.

- Gibng hoan toan mach dao chiéu quay.
+Budc 5: Kiém tra

- Mach diéu khién va mach dong luc 4p dung cac cach kiém tra ddi voi
(muc cl1). Luu y thoi gian chinh dinh cho RTh cuc ngan chi khoang (1-2)
gidy, nham tranh hién tuong dong co quay chiéu ngugc lai.
+Budc 6: Van hanh mach va mo phong su c¢d: Tién hanh twong tu nhu muc
cl. Nhung thoi gian duy tri ctia RTh chinh cang ngan cang tét. Qua trinh hdm
nguoc s& Xay ra rat nhanh, gan nhu dong co 1ap tirc ding lai.
+Budc 7: Viét béo c4o vé qua trinh thuc hanh.

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cidc nguyén nhan gy hu
hong khi mo phong.
5.2 So' d6 diéu khién dong co KPB 3 pha ro to day quin

Mic di DKB ba pha rd to 16ng soc duoc sir dung pho bién, nhung khi
can truyén dong cho cac may san xuat c6 cong suat 16n hoic ¢ yéu cdu mo
may phtrc tap hay qui trinh 1am viéc doi hoi nhiéu trang thai khac nhau thi
nguoi ta thudng dung KDB ba pha 16 to diy quin. Vi thé, van dé diéu khién
khéng ché loai dong co nay ciing khong kém phan quan trong. Poi véi nhiing
nguoi cong tac trong nganh dién thi mang kién thic vé linh vuc nay 1a khong
thé thiéu. N6 1a nhiing k¥ nang vo cung thiét thuc ddi véi nguoi tho va 1a
budc di co ban dé thuc hién cac mach ty dong khong ché nang cao hay cac
mach diéu khién may san xuét .
a. Mach mo may
a.1. Mach mé may qua 2 cap dién tré phu theo nguy@n tic thoi gian
+Budc 1: Khao sat so d6 nguyén 1y mach dién
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- Mach m¢ may PKB rd to day quan qua 2 cap dién tré phu theo nguyén

tac thoi gian.
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HINH 2.49: SO PO NGUYEN LY MACH MO MAY DKB
QUA 2 CAP R, THEO NGUYEN TAC THOI GIAN

- Mach m¢ may PKB rd to day quan qua 2 cap dién tré phu theo nguyén

tac thoi gian c6 dén tin hiéu bao.
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Nguyén ly 1am viéc ctia mach dién hinh 2.49: Pong cau dao CD cap

ngudn chudn bi cho mach 1am viéc.
An nit mé may M(3,5); cudn day K(5,4)cé dién. BPong co bat dau khoi dong
vai toan bo dién trd phu trong mach. Khi do role thoi gian 1RTh(5,4) cling
duoc cip ngudn va bit dau tinh thoi gian duy tri cho tiép diém cua néd. Hét
khoang thoi gian d3 n dinh, tiép diém 1RTh(5,7) dong lai cap dién cho cudn
1G(7.4). Cac tiép diém 1G dong lyc dong lai dé loai Rpr. Khi d6 2RTh(7,4)
cling dugc cap ngudn va bit dau tinh thoi gian duy tri cho tiép diém cua no;
Déng thoi tiép diém 1G(7,9) cling dong lai dé chuan bi cho cudén 2G(11,4)
lam viéc. Hét khoang thoi gian duy tri cia 2RTh thi tiép diém 2RTh(9,11)
dong lai, cuon 2G(11,4) dugce cép nguén, cac tiép diém 2G dong luc dong lai
lam cho Rp; bi loai. Pong co ting dan tbc do dén dinh muac va két thac quéa
trinh khoi dong dong co.

Sinh vién dién thém ki hiéu thiéu vao hinh 2.49, thuyét minh nguyén ly
lam viéc hinh 2.50 va trinh bay bao v¢, lién dong cua mach dién hinh 2.49,
hinh 2.50.
+Budc 2: V& so d6 di day thiét bi: (Sinh vién ty bo sung cho hoan thién theo
hinh 2.51).
+Budc 3: Lya chon va ga 1ap thiét bi

Bang 2.10: Bang ké trang bi dién hinh 2.50

Stt| Kihiéu |SL Chirc nang
1 |CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé ngin mach ¢ mach dong luc
3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
4 |M;D 2 | Nat bdm thudng md; thuong dong diéu khién mo
may va dimg dong co.
5 |K 1 | Céng tic to dong cit ngudn chinh
6 | RN 1 | Ro le nhiét bao vé qua tai cho dong co (PKB).
7 |1G; 2G 2 | Cong tic to dé loai dién trd phy trong qué trinh mo
may.
8 |1RTh;2RTh| 2 | Ro le thoi gian; duy tri thoi gian dé loai dién tro
phu.
9 | Re1;Rp2; 2 | Bo dién tré phu c0 gia tri phu hop.
10 | 1D;2D; 3D; | 4 | DBén tin hiéu trang thai lam viéc, khoi dong va qué
4D tai cua dong co.

- Chon duing chung loai, s6 luong céc thiét bj va khi cu dién can thiét.
- Dinh vi céc thiét bi 1&n bang (gia) thuc hanh
+Budc 4: Qui trinh lip rap mach dién
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- Poc, phan tich so d6 nguyén ly va so d6 di day thiét bi.

- Lap mach diéu khién theo so dd: Lién két bo nut bam, danh sd cac dau
day ra (c6 3 dau day ra tir bd nut bam).

Déu duong day vao cudn hat cong tic to K, dau tiép diém duy tri.
DP4u mach céc RTh: cht ¥ ki cac cuc dau day ¢ d¢é RTh (cuc cAp ngudn, diém
chung cua céc tiép diém...).
Péu duong day vao cudn hut cong tic to 1G, 2G. Chu y lién két dang cap tiép
diém 8 - 6 ctia RTh va tiép diém trinh tu 1G(5,9).
DP4u mach dén tin hiéu 1D, 2D, 3D, 4D.
- Lap mach dong luc theo so d6:
P4u day quan Sta to vao tiép diém dong luc cong tic to K theo so do.
Néi tiép Rp vao day quén ro to va ngan mach qua cac tiép diém cong tic to
1G, 2G.
+Buéc 5; Kiém tra va van hanh
- Mach diéu khién:
Kiém tra mach cuon hut K, 1G, 2G.
Kiém tra mach tin hiéu.

- Mach dong luc:

Dbi voi mach dong luc can lwu Yy vi tri trudng hop hd mach day quan rd to.
C6 thé két hop do, kiém tra va quan sat bang mat.

- C6 1ap mach dong luc (hd day ndi mach dong luc phia sau ro le nhiét).

- Chua gian RTh vao mach.

- Cap ngudn va van hanh mach diéu khién:

An nat M(3,5) cudn K(5,6) hut, dén 1D sang;

Dung day dan cham ndi tat tiép diém 1RTh(5,7) (2 diém 8 - 6 trén dé RTh)
cudn 1G(7,6) huat, dén 2P tit di.

Gitr nguyén day ndi tit, tiép tuc chidm nbi tit tiép diém 2RTh(9,11), cudn
2G(11,6) hut, dén 3D tat di.

Ho céc day ndi tat, an nat D(1,3) c4c cudn day déu nha mach tré vé trang théi
ban dau.

- Cat ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh = 8s.

- Sau d6 cip ngudn cho mach, 4n nat M(3,5) dé khoi dong; 4n D(1,3) dé
dimg may. Quan sat trang thai khoi dong, sy thay déi toc d6 cua dong co va
giai thich hién tuong?
+Budc 6: M6 phong su cd
Cat ngu@)n cung cép.

- Su ¢b 1: Chinh 2RTh =~ 3s (1RTh =~ 5s nhu cii). Sau d6 cho mach van
hanh. Quan sat dong co, ghi nhan hién tuong, giai thich.
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- Su ¢6 2: Ho mach tai diém d4u chung cta bd dién tr& md may, cho
mach van hanh va quan sat hién tugng, giai thich.
+Budc 7: Viét béo c4o vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1dp rap, céc sai 161 méic phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.
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2.13 Mach dién diéu khién DKB 3 pha rd to day quéan theo yéu cau sau day:

- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;

- Sau khi m¢ may xong cac RTh bi loai ra khoi mach;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so do va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M0 phong sy ¢b va quan sat ghi nhan hién tuong.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
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HINH 2.53: SO DO NGUYEN LY BAI TAP 2.13

2.14 Mach dién diéu khién DKB 3 pha rd to day quéan theo yéu cau sau day:

- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;

- Pong co dao chiéu quay;Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién vé hoan chinh so do va lap rap mach.
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b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
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a.2. Mach mé may qua 2 cap dién tré phu theo nguyén tic dong dién
+Budc 1: Khao sat so d6 nguyén Iy mach dién

Mach mé may PKB ro to day quin qua 2 cip dién trd phu theo nguyén
tac dong dién hinh 2.55.
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HINH 2.55: SO PO NGHUYEN LY MACH MO MAY PKB
QUA 2 CAP Rp THEO NGUYEN TAC DONG PIEN

Nguyén 1y lam viéc mach hinh 2.55: Péng cau dao CD cdp ngudn va
chuan bi cho mach 1am viéc.
An nat M(3,5), cudn day K(5,4) hat, tiép diém K dong luc dong lai dong co
mo may voi toan bd dién trd phu trong mach. Pong thoi tiép diém K(3,7)
dong lai cap dién cho RTr(7,4) nén tiép diém RTr(3,9) déng lai chuan bi cho
mach 1G(11,4) va 2G(13,4) lam vi¢c. Luc d6 1G(11,4) van chua cé dién, do
lic mo may dong dién 1o to ting cao nén IRI tic dong lam mé tiép diém
1RI(9,11) ra rdi. Pong co bt dau ting toc va dong dién trén rd to giam dan.
Pén gia tri nha cua 1RI thi tiép diém 1RI(9,11) déng lai cap ngudn cho cudn
1G(11,4), tiép diém 1G mach dong luc dong lai dé loai Rp;. Sau d6 dong dién
lai tang cao nén 2RI tac dong khong cho 2G(13,4) lam viéc. Toc do dong co
tiép tuc tang 1én va dong dién o to lai giam xudng dén gia tri nhi ctia 2RI thi
tiép diém 2RI(11,13) dong lai cap dién cho 2G(13,4), tiép diém 2G mach
dong luc dong lai dé loai Rpy. Do0ng co tang dan toc do dén dinh muc, két thuc
qua trinh mé may.
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Ro-le trung gian c6 tac dung dam bao khi K(5,4) c6 dién rdi thi méi cho phép
1G 1am viéc. Nhu vay s& ngan ngira dugc trudong hop céc tiép diém cia role
dong dién chua mé ra kip khi vira 4n ntit mé may ban dau.
Sinh vién trinh bay trang bi bao vé va lién dong ciia mach hinh 2.55.

Mach mé may DKB ro to ddy quan qua 2 cdp dién tré phu theo nguyén
tac dong dién c6 dén tin hiéu bao hinh 2.56.
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HINH 2.56: SO PO NGUYEN LY MACH MO MAY DKB QUA 2 CAP R» THEO
NGUYEN TAC DONG BIEN CO BEN TIN HIEU BAO
Sinh vién thuyét minh nguyén Iy 1am viéc va bao vé lién dong cia mach
hinh 2.56.
+Budc 2: So dd di day thiét bi: (Sinh vién tu bd sung cho hoan thién theo
hinh 2.57)
+Buéc 3: Lua chon va ga lap thiét bi
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Bang 2.11: Bang ké trang bi dién hinh 2.56

Stt | Ki hi¢u | SL Chirc ning
1 (CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2 |1CC 3 | Cau chi bao vé ngén mach & mach dong luc
3 | 2CC 2 | CAu chi bao vé ngén mach & mach diéu khién.
4 |M;D 2 | Nut bAm thuong md; thudng dong diéu khién mo
may va dirng dong co.
5 |K 1 | Cong tic to dong cat ngudn chinh
6 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (BKB).
7 |1G;2G | 2 |Cong tic to dé loai dién tré phu trong qua trinh mé
may.
8 |1RI; 2 | Ro le dong dién; tac dong loai dién tré phu.
2RI
9 | Reps; 2 | B dién tro phu 6 gia tri phu hop.
Rp2;
10 | 1D;2D; | 4 | Dén tin hiéu trang thai lam viéc, khoi dong va qua tai
3D; 4D cua dong co.

- Chon dung chung loai, sb luong céc thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bi 1én bang (gia) thuc hanh.
+Budc 4: Qui trinh lap rap mach dién
- Poc, phan tich so d6 nguyén ly va so d6 di day.
- Lap mach diéu khién theo so d6: Lién két bo ntit bAm, danh s6 cac dau
day ra (c6 3 dau day ra tir bd nut bam).
P4u dudng day vao cudn hut cong tic to K, dau tiép diém duy tri.
P4u mach vao RTr: cha Y tiép diém trinh tu RTr(5,7).
Pau dudng diy vao cudn hit cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém thuong dong cua ro le dong dién. Poc k¥ so d6 cua ro le duge st dung
dé lién két day dan phu hop & cac cuc dau day.
PA4u mach dén tin hiéu 1D, 2D, 3D, 4P.
- Lap mach dong luc theo so do:
P4u day quan stator vao tiép diém cong tic to K theo so do.
Néi tiép RP vao day quan r6 to va ngan mach qua céc tiép diém cong tic to

1G, 2G.

2 ro le dong dién ndi tiép voi 1 pha bat ky & mach rd to xen giita 2 cap dién
tré phu. Kiém tra can than cuc cip ngudn cua ro le (t0y timg loai, doc k¥ so

do trén ro le).

+Budce 5: Kiém tra va van hanh

- Mach diéu khién:

Kiém tra mach cudn hut K, 1G, 2G.
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Kiém tra mach tin hiéu.

- Mach dong luc:
Pbi voi mach dong luc can lwu Y vi tri trudng hop hé mach day quan r6 to.
C6 thé két hop do, kiém tra va quan sat bang mat.

- C6 1ap mach dong luc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Cép ngudn va van hanh mach diéu khién:
An nut M(3,5) cudn K hat, dén 1D sang;
Dung day dan chdm ndi tat tiép diém 1R1(7,9) cudn 1G hut, dén 2D tit.
Tiép tuc chdm nbi tit tiép diém 2R1(9,11), cudn 2G hat, dén 3D tit.
An nat D(1,3) cudn K nha mach tré vé trang thai ban dau.

- Cat nguon, lién két lai day ndi mach dong luc.

- Chinh 1RI; 2RI cac gia tri phu hop.

- Sau d6 cip nguodn cho mach, 4n nut M(3,5) dé khai dong; an D(1,3) dé
dimg may. Quan sat trang thai khoi dong, sy thay d6i téc do ciia dong co va
giai thich?
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+Budc 6: M6 phong su ¢b
Cat ngudn cung cép.
- Sur ¢ 1: Hé mach RTr. Sau d6 cho mach van hanh. Quan st dong co,
ghi nhéan hién tuong, giai thich?
- Sy ¢b 2: Ho mach tiép diém 1G(7,9) va 2G(9,11), cho mach van hanh
va quan sat hién tuong, giai thich?
+Budc 7: Viét béo céo vé qué trinh thuc hanh
- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mic phai (néu co).
- Giai thich céac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.
BAI TAP MO RONG
2.15 Mach dién diéu khién DKB 3 pha ro to day quéan theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tac dong dién;
- Pong co dao chiéu quay;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so do va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tugng.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
a.3. Mach mé may qua 2 cap dién tro phu theo nguyeén tic dién ap
+Budc 1: Khao sat so d6 nguyén ly mach dién
Mach mo may PKB ro to day quan qua 2 cap dién trd phu theo nguyén tic
dién &p (Sinh vién ty thuyét minh hinh 2.58).
+Budc 2: V& so d6 di day thiét bi: (Sinh vién ty bd sung cho hoan thién theo
hinh 2.59).
+Budc 3: Lya chon va ga 1ap thiét bi
Bang 2.11: Bang ké trang bi dién hinh 2.58

Stt | Kihi¢u | SL Chirc nang

1 |CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.

2 |1CC 3 | Cau chibao vé ng.‘fm mach ¢ mach dong luc

3 |2CC 2 | Cau chi bao vé ngin mach ¢ mach diéu khién.

4 |M;D 2 | Nut bam thuong md; thuong dong diéu khién mo
may va ding dong co.

5 | K 1 | Cong tic to dong cat ngudn chinh

6 | RN 1 | Ro le nhiét, bao vé qua tai cho dong co (PKB).

7 |1G; 2G 2 | Cong tic to dé loai dién tré phu trong quéa trinh mo
may.

8 | 1RU; 2 | Role dién ap; tac dong loai dién trd phu.

2RU
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9 | Rei; Rez; | 2 | B dién tro phu €0 gia tri phu hop.

10 | 1D;2b; 4 | Bén tin hiéu trang thai lam viéc, khoi dong va qua
3b; 4b tai cua dong co.
- Chon dung chung loai, s6 lugng céc thiét bi khi cu can thiét.
- Dinh vi céc thiét b 1&n bang (gia) thuc hanh.
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HINH 2.58: SO DO NGUYEN LY MACH MO MAY BKB RO TO DAY QUAN
QUA 2 CAP Rp THEO NGUYEN TAC DIEN AP
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HINH 2.59: SO PO THIET B MACH MO MAY DKB RO TO DAY QUAN
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+Budc 4: Qui trinh lip rap mach dién
- Poc, phan tich so d6 nguyén ly, so d6 ndi day.
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- Lap mach diéu khién theo so do: Lién két bo nat bam, danh sé cac dau
day ra (cd 3 dau day ra tir bo nut bim).
DP4u duong day vao cudn hut ¢ng tic to K, dau tiép diém duy tri.
DP4u mach vao RTr: cha y tiép diém trinh tu RTr(5,7).
Pau duong day vao cudn hut cong tic to 1G, 2G. Chu y lién két ding cip tiép
diém thuong dong cia ro le dién ap. Poc k¥ so dd cua ro le dugc sir dung dé
lien két day din phu hop & cac cuc déu day.
DP4u mach dén tin hiéu 1D, 2D, 3D, 4D.
- Lap mach dong luc theo so d6:
D4u day quan stator vao tiép diém cong tic to K theo so dd.
Néi tiép RP vao day quan ro to va ngan mach qua céc tiép diém cong tic to
1G, 2G.
2 ro le dién 4p dau song song véi 2 pha day quan 16 to. Kiém tra can than cuc
cap ngudn cia ro le (tdy timg loai, doc k¥ so d6 trén ro le).
+Budc 5: Kiém tra va van hanh
- Mach diéu khién:
Kiém tra mach cudn hat K, 1G, 2G
Kiém tra mach tin hiéu.

- Mach dong luc:
Pbi voi mach dong luc can luu Y vi tri trudng hop hé mach day quan r6 to.
C6 thé két hop do, kiém tra va quan sat bang mat.

- C6 1ap mach dong luc (hd diay ndi mach dong luc phia sau ro le nhiét).

- Cap ngudn va van hanh mach diéu khién:
An niit M(3,5) cudn K hat, dén 1D sang;
Dung day dan chdm ndi tat tiép diém 1RU(7,9) cudn 1G hat, dén 2P tat di.
Tiép tuc cham nbi tit tiép diém 2RU(9,11), cudn 2G hut, dén 3P tit di.
An nut D(1,3) cudn K nha mach trg vé trang thai ban dau.

- Cat nguon, lién két lai day n6i mach dong luc.

- Chinh 1RU; 2RU céc gia tri phut hop(1IRU > 2RU). Sau d6 cip ngudn
cho mach, 4n nat M(3,5) dé khoi dong; an D(1,3) dé dimg may. Quan séat
trang thai khoi dong, su thay doi tée d6 ciia dong co va giai thich?
+Budc 7: Md phong su cd
Cat ngudn cung cép.

- Su ¢ 1: Hé mach RTr. Sau d6 cho mach van hanh. Quan sat dong co,
ghi nhan hién tuong, giai thich.

- Su ¢b 2: Chinh dién ap tac dong 2RU > 1RU, cho mach van hanh va
quan sat hién tuong, giai thich.
+Budc 7: Viét bao céo vé qua trinh thuc hanh

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mic phai (néu co).
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- Giai thich céc hién tugng khi van hanh mach, cac nguyén nhan gay hu

hong khi mo6 phong.

BAI TAP MO RONG
2.16 Mach dién diéu khién DKB 3 pha rd to day quéin theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dién ap;
- Bong co dao chiéu quay;

- Mach c6 day du céc khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.

d. Lam bao cao thuc hanh, giai thich hién tugng.
a4. Mach mo may qua 2 cap dién tré phu va cudn khang
+Budc 1: Khao sét so d6 nguyén Iy mach m¢ may qua 2 cap dién tré phu va
cudn khang (Sinh vién tu thuyét minh so do hinh 2.60).
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HINH 2.60: SO PO NGUYEN LY MACH MO MAY BKB RO TO DAY QUAN
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+Budc 2: V& so do di day: (Sinh vién ty bd sung cho hoan thién theo hinh
2.61).
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+Budc 3: Qui trinh lap rap - kiém tra - van hanh
Lap rap:
- Chon ding chung loai, s6 lugng c4c thiét bi khi cu can thiét.
- Dinh vi céc thiét b 1&n bang (gia) thuc hanh.
Bang 2.12 Bang ké trang bi dién hinh 2.60

Stt| Kihiéu |SL Chirc nang
1 CD 1 | Cau dao ngudn dong cit khong tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé ngan mach & mach dong luc
3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
4 |M;D 2 | Nat bAm thuong md; thuong dong diéu khién mo
may va dung dong co.
5 | bg 1 | Cong tic to dong cat ngudn chinh
6 |K 1 | Cong tic to dé loai cudn khéang
7 |RN 1 | Ro le nhiét, bao vé qué tai cho dong co (PKB).
8 |CK 1 | BO cudn khang.
9 |1G; 2G 2 | Cong tic to dé loai dién trd phu trong quéa trinh mo
may.
10 | 1RTh;2RTh | 2 |Ro le thoi gian; duy tri thoi gian loai dién tré phu.
11 | 3RTh 1 | Ro le thoi gian; duy tri thoi gian loai cuon khang.
12 | Rp1; Rpy; 2 | B0 dién tro phu co gla tri phl\J hO’p
13 | 1Db;2D; 3b; | 4 | Dén tin hiéu trang thai lam viéc, khoi dong va qua
4D, 5b tai cua dong co.

- Poc, phan tich so d6 nguyén ly, so d6 ndi day.

- Lap mach diéu khién theo so d6: Lién két bo nit bAm, danh sb cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Péu duong day vao cudn hat cong tic to Dg, du tiép diém duy tri.
Péu mach c4c RTh: cht ¥ ki cac cuc dau day ¢ ¢é RTh (cuc cAp ngudn, diém
chung cua céc tiép diém...).
Péu duong day vao cudn hit cdng tic to 1G, 2G va K. Cha y lién két dung
cdp tiép diém 8 - 6 cia RTh va tiép diém trinh ty 1G(5,9), 2G(5,13).
PAu mach dén tin hiéu 1D, 2D...

- Lap mach dong luc theo so do:
DPéu day quan stator nbi tiép voi cudn khang phia sau tiép diém cong tic to
Dg. Cudn khang duoc ngin mach bang b tiép diém cong tic to K.
Néi tiép RP vao day quan rd to va ngan mach qua cac tiép diém cong tic to
1G, 2G.
Kiém tra:

- Mach diéu khién:
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Kiém tra mach cudn hut Dg, K, 1G, 2G.
Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: DPdi véi mach dong luc can luu y vi tri truong
hop ho mach diay quéan 16 to. Co thé két hop do, kiém tra va quan sat bang
mat.

Van hanh:

- C6 1ap mach dong luc (hd diay ndi mach dong luc phia sau ro le nhiét).

- Chua gin RTh vao mach.

-Cap ngudn va van hanh mach diéu
khién: An nit M(3,5) cudn Pg hut, dén 1D
sang;

Dung day dan chiam ndi tat tiép diém 1RTh(5,7) (2 diém 8 - 6 trén ¢é RTh)
cudn 1G hit, dén 2D tat di.

Giir nguyén day néi tat, tiép tuc cham nbi tat tiép diém 2RTh(9,11), cudn 2G
huat, dén 3D tit di.

Giir nguyén 2 day nbi tat ¢ trén, tiép tuc chim ndi tat tiép diém 3RTh(13,15),
cudn K hat, dén 4D tit di.

Ho céc day ndi tat, an nat D(1,3) cac cudn day déu nha mach tré vé trang théi
ban dau.

- Cat ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh ~ 8s; 3RTh ~ (10 - 12)s

- Sau d6 cap ngudn cho mach, an nat M(3,5) dé khai dong; an D(1,3) dé
dirng may. Quan sat trang thai khoi dong, su thay doi toc do cua dong co va
giai thich?
+Budc 4: M6 phong su ¢b va viét bao cdo vé qua trinh thyc hanh

- Cat ngudn cung cap.

- Su ¢6 1: Chinh 3RTh = 3s (IRTh = 5s; 2RTh ~ 8s; nhu cii). Sau d6 cho
mach van hanh. Quan sat dong co, ghi nhan hién tugng, giai thich.

- Su ¢ 2: Ho mach tai diém déu chung cta bd dién tr& md may, cho
mach van hanh va quan sat hién tuong, giai thich.

- Luoc thuat lai qua trinh 1ap réap, céac sai 16i mac phai (néu cd).

- Giai thich céac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG
2.17 Mach dién diéu khién DKB 3 pha rd to day quéan theo yéu cau sau day:
- Pong co md may qua cudn khang va 2 cap dién tré phu theo nguyén tic thoi
gian; Pong co dao chiéu quay;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
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c. M phong su cb, quan sat ghi nhan hién tugng.
d. Lam b&o cao thuc hanh, giai thich hién tuong.

b. Mach hdm dung
b.1. Mach ham dong nang
So d6 nguyén Iy mach dién va so db di day thiét bi

HINH 2.62: SO PO NGUYEN LY MACH MO MAY DKB RO TO DAY QUAN QUA 2 CAP Rp
DUNG MAY HAM PONG NANG THEO NGUYEN TAC THOI GIAN
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Sinh vién thuyét minh nguyén ly 1am viéc, bao vé va lién dong ctua mach dién.
So d6 di day thiét bi: (Sinh vién tu bd sung cho hoan thién theo hinh 2.63)
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HINH 2.63: SO O THIET Bl MACH MO MAY PKB RO TO DAY QUAN QUA 2 CAP Rp
DUNG MAY HAM BONG NANG THEO NGUYEN TAC THOI GIAN

Luya chon va gé lap thiét b
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Bang 2.13: Bang ké trang bi dién hinh 2.62

Stt| Kihiéu |SL Chirc ning
1 |CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.
2 | 1CC 3 | Cau chi bao vé ngén mach & mach dong luc
3 | 2CC 2 | Cau chi bao vé ngén mach & mach diéu khién.
4 |M;D 2 | Nt bAm thudng mo; thuong dong diéu khién mo
may va dirng dong co.
5 | K 1 | Coéng tic to dong cat ngudn chinh
6 | RN 1 | Ro le nhiét, bao vé qua tai cho dong co (PKB).
7 |1G: 2G 2 | Cong tic to dé loai cac Rp trong qué trinh mé may.
8 | H 1 | C6ng tic to thuc hién hdm dong nang.
9 | 1IRTh;2RTh | 2 | Ro le thoi gian; duy tri thoi gian tac dong loai dién
tré phu.
10 | 3RTh 1 | Ro le thoi gian; dinh gio ham ddng nang.
11 | Rp1; Rpy; 2 | Bo dién tré phu co glé tri phl‘J hO’p
12 | 1D;2D;3Db; | 5 | Bén tin hiéu trang thai lam viéc, khoi dong, trang
4b; 5b thai hdm va qua tai cia dong co.

- Chon dung chung loai, sb luong céc thiét bi va khi cu dién can thiét.

- Pinh vi cé4c thiét bi 1én bang (gia) thuc hanh
Léap mach diéu khién va dong luc.

- Poc, phan tich so @6 nguyén Iy va so dd di day thiét b.

- Lap mach diéu khién theo so dd: Lién két b nit bam, danh sé cac dau
day ra (c6 3 dau day ra tir bo nut bim).
Péu duong day vao cudn hut cdng tic to K, dau tiép diém duy tri, tiép diém
khoa chéo.
P4u mach cac RTh: chu ¥ ki cac cuc dau day ¢ d¢é RTh (cuc cap ngudn, diém

chung cua cac tiép diém...).

P4u duong day vao cudn hut cong tic to 1G, 2G. Chu y lién két dung cip tiép
diém 8 - 6 cia RTh va tiép diém trinh tu 1G(5,11).
Péu duong day vao cudn hat cdng tic to H, dau tiép diém duy tri, tiép diém
khoa chéo. Chu y lién két dung cip tiép diém 8 - 5 cua 3RTh.
PAu mach dén tin hiéu 1D, 2D, 3D, 4P, 5D.
- Lap mach dong luc theo so d6:
D4u day quan stator vao tiép diém cong tic to K theo so dd.
Néi tiép RP vao mach rd to va ngin mach qua cac tiép diém cong tic to 1G,

2G.

P4u mach hdm dong ning.

- Kiém tra mach cudn hiat K, H, 1G, 2G.
- Kiém tra mach tin hiéu.
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- Kiém tra mach dong luc: Dbdi v6i mach dong luc can luu y Vi tri truong
hop hé mach diy quéin 16 to. Co thé két hop do, kiém tra va quan sat bang
mat.

- C6 1ap mach dong luc (hd day ndi mach dong luc phia sau ro le nhiét).

- Chua gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nit M(3,5) cudn K hat, dén 1D sang;

Dung day dan cham ndi tat tiép diém 1RTh(5,9) (2 diém 8 - 6 trén ¢é RTh)
cudn 1G hat, deén 2D tat di.

Giir nguyén day nbi tit, tiép tuc chdm ndi tat tiép diém 2RTh(11,13), cudén 2G
huat, dén 3D tat di.

Ho céc day ndi tit ¢ trén, tiép tuc chdm ndi tat tiép diém 3RTh(19,21); an nut
D(1,3) cuon H hut, dén 4D sang Ién cho dén khi ho mach.

- Cat nguon, lién két lai day nbi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh ~ 8s; 3RTh ~ 3s

- Sau d6 cip nguodn cho mach, 4n nut M(3,5) dé khai dong; an D(1,3) dé
dirng may. Quan sat trang thai khoi dong, su thay doi tée do cua dong co va
giai thich?

- Quan sat trang thai hdm dong ning, so sanh véi PKB 16 to 1ong soc
nhan xét va giai thich?

Viét bao céo vé qué trinh thuc hanh:

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG
2.18 Mach dién diéu khién DKB 3 pha rd to day quéan theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Pong co dao chiéu quay;
- Ding may bang phuong phap hdm dong ning;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tugng.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
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b. Mach hdm nguoc bang dién tré phu
So db nguyén ly mach dién va so do di day thiét bi
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HINH 2.64: SO DO NGUYEN LY MACH MO MAY BKB RO TO DAY QUAN VA HAM
NGUGQC BANG BIEN TRO PHU THEO NGUYEN TAC THOI GIAN

Sinh vién tu thuyét minh nguyén Iy lam viéc, bao vé va lién dong cia
mach dién.

So d6 di day thiét bi: (Sinh vién ty bd sung cho hoan thién theo hinh
2.65)



104

A B C N
[ ] [ ] [ ] [ ]
o o o KC 1 2 3 4
== o
O O

Y [Bol= | o

Gﬁl@l@l@ -€|r>|69|(+)|® -€|r>|69|(+)|®
6] 5[ |43 6| 5[ (43 6| 5| |43
[ 5 [ @b' [ @b'
LL Q LIJ QO LIJ QO
71 8 [1 |2 71 8 [1]2 71 8 [1]2
ool Pelelo Pelelo
1Rth 2Rth 3Rth

o Fo—{F{H
oo I-% @®@
0 o~ oo}
aoo| | © oX)g
(0]
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Lua chon va gé lap thiét bi:
Bang 2.14: Bang ké trang bi dién hinh 2.64

Stt | Kihiéu | SL Chirc nang
1 |CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2 |1CC 3 | Cau chi bao vé ngén mach & mach dong luc
3 [2CC 2 | Cau chi bao vé ngén mach & mach diéu khién.
4 |KC 1 | Tay gat 5 tiép diém, 5 vi tri diéu khién mé may
va giam tc dimg dong co.
5 K 1 | Cong tic to dong cat ngudn chinh
6 | RN 1 | Ro le nhiét, bao vé qué tai cho dong co (PKB).
7 |1G; 2G 2 | Cong tac to dé loai 2 cap Rp trong quéa trinh mo
may.
8 |H 1 | Cong tic to thuc hién hdm giam téc dong co.
9 |1RTh;2RT | 2 | Ro le thoi gian; tac dong loai dién trd phu.
h
10 | Rp1;  Rpp;| 3 | BO dién tro phu cO gia tri phu hop.
Ry
11 | 1b; 2Bb;| 5 |Dén tin hi€u trang thai lam viéc, kho1 dong, trang
3b; 4b; thai hadm va qua tai ciia dong co.
5b

- Chon dung chung loai, sb luong cac thiét bi va khi cu dién can thiét.

- Binh vi cac thiét bi 1én bang (gi4) thuc hanh.
Qui trinh lap rap - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén 1y, so do ndi day.

- Lip mach diéu khién theo so d6: Pau lién két céc tiép diém trong tay
gat, danh s6 cac dau day ra (c6 5 hodc 6 dau day ra tir tay gat).
Déu duong day vao RTr, dau tiép diém duy tri.
Péu duong day vao cudn hat cong tic to K, H.
P4u mach c4c RTh: chu ¥ ki cac cuc dau day & ¢é RTh (cuc cap ngudn, diém
chung cua cac tiép diém...).
Pau duong day vao cudn hut cong tic to 1G, 2G. Chu y lién két dung cap tiép
diém 8 - 6 ctia RTh va tiép diém trinh ty K(9,11) va 1G(15,17).
Pau mach dén tin hiéu 1D, 2D, 3D, 4D, 5D.

- Lap mach dong luc theo so d6:
P4u day quan stator vao tiép diém cong tic to K theo so do.
Néi tiép RP; RH vao mach ro to va ngan mach qua céc tiép diém cong tic to
1G, 2G va H.

- Kiém tra mach cuon hat K, H, 1G, 2G
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- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Ddi véi mach dong luc can luu ¥ vi tri truong
hop hé mach day quan r to. C6 thé két hop do kiém va quan sat bang mét.

- C6 1ap mach dong luc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Chua gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

Tay gat dat ¢ s6 0, RTr ht.

Khoi dong thi bac nhanh tay gat vé vi tri 86 4, cudn K va H hat déng thoi.
Pén 2D tit cac dén 1D, 3D, 4D sang.

Dung day dan cham ndi tat tiép diém 1RTh(11,13) (2 diém 8 - 6 trén dé RTh)
cudn 1G hat, dén 3P tit di. Giir nguyén day nbi tat, tiép tuc chidm ndi tat tiép
diém 2RTh(17,19), cudn 2G huat, dén 4D tit di.

Ding maéy thi di chuyén (cham) tay gat vé vi tri s6 1 (mdi vi tri dimg lai
khoang vai giay). C4c cudn 2G, 1G va H lan luot bi cat. Cudi cling bac vé 0
dé cat ngudn cudn K.

- Cat nguon, lién két lai day nbi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh ~ 8s. Sau d6 cap ngudén cho mach, bac tay gat
vé s 4 dé khoi dong; di chuyén nguoc lai dé dimg. Quan sat trang thai khai
dong, su thay ddi toc d6 ctia dong co va giai thich?

Viét bao céo vé qué trinh thuc hanh:

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
héng khi mo phong

BAI TAP MO RONG
2.19 Mach dién diéu khién DKB 3 pha rd to day quéan theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Dirng may sé& dong 1an luot 3 cap dién tré phu vao mach dé giam tdc (st
dung nguyén tic thoi gian).
- Mach c6 dﬁy du cac khau bao vé va tin hiéu va duoc diéu khién bﬁng nut
bam
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tugng.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
2.20 Mach dién diéu khién DKB 3 pha r6 to diy quéan co so d6 nguyén 1y hinh
2.66, yéu cau:
a. Sinh vién trinh bay nguyén ly lam viéc, v& hoan chinh so d6 va lip
rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
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c. M6 phong su ¢d, quan sat ghi nhan hién tuong.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
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2.21 Mach dién diéu khién DKB 3 pha rd to day quéin theo yéu cau sau day:

- Pong co md may qua 2 cap dién trd phu theo nguyén tic thoi gian; Pong co
dao chiéu quay;

- Dirng may bang phuong phap hdm ngugc dong thém céap dién tré phu thir 3
vao mach ro to theo nguyén tic thoi gian.

- Mach c6 day di cac khau bao vé va tin hiéu va dugc diéu khién bang nut
bam
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a. Sinh vién v& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M phong su cb, quan sat ghi nhan hién tuong.

d. Lam b&o cao thuc hanh, giai thich hién tuong.
2.5.3 So' d6 diéu khién dong co mdt chiéu

Pong co dién mot chiéu thuong duoc st dung trong cac hé thong may cd

yéu cu cao vé diéu chinh téc do (tém diéu chinh rong va min) hodc cac co
ciu c6 tai khong 6n dinh thuong xuyén thay d6i. Vi thé, van dé diéu khién
khéng ché loai dong co nay ciing khong kém phan quan trong. Ddi véi nhiing
ngudi cong tac trong nganh dién thi mang kién thirc vé linh vuc nay 1a khong
thé thiéu. N6 1a nhiing k¥ ning vo cung thiét thuc doi v6i nguoi thg va 1a
budc di co ban dé thuc hién cac mach ty dong khong ché nang cao hay cac
mach diéu khién may san xuit ...
a. Mach mo may
a.1. Mach mé may qua 2 cap dién tr& phu theo nguyén tac thoi gian
So d6 nguyén Iy mach dién:
- Mach mé may BC — DC qua 2 cép dién tré phu theo nguy@n tic thoi gian.
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HINH 2.68: MACH MO MAY BC - DC QUA 2 16 2RTh
CAP RP THEO NGUYEN TAC THOI GIAN 17 1F>19] 2G =

Nguyén 1y 1am viéc ctia mach dién: Cip ngudn cho mach dong luc va
diéu khién. An nat M+ (3,5) d¢ mo may cho dong co quay thuan. Céc tiép
diém T dong luc dong lai, dong co bat dau mo may véi toan b dién tré phu
trong mach. Dong thoi khi d6 tiép diém T(5,9) dong lai cAp ngudn cho
1RTh(9,4) va thoi gian duy tri ctia nd s& duoc tinh tir d6. Hét khoang thoi
gian da 4n dinh, tiép diém 1RTh(9,15) dong lai cap dién cho cudn 1G(15,4).
Céc tiép diém 1G dong luc dong lai dé loai Rpr. Khi d6 2RTh(15,4) ciing
duoc cip ngudn va bat dau tinh thoi gian duy tri cho tiép diém cua nd, dong
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thoi tiép diém 1G(15,17) cling dong lai dé chuan bi cho cudn 2G(19,4) lam
viéc. Hét khoang thoi gian duy tri ctia 2RTh thi tiép diém 2RTh(17,19) dong
lai, cudon 2G(19,4) duoc cép ngué)n lam cho Rp; bi loai. Bong co tang dan toc
d6 dén dinh mirc, két thiuc qua trinh khoi dong dong co. Mubn dong co quay
nghich thi 4n ntit D(1,3); sau 6 4n Mn(3,11) 1am cho cudn day N(13,4) ¢6
dién nén dién ap dat vao phﬁn ung bi dao cuc tinh dong co sé dao chiéu. Qua
trinh loai cac dién tré phu twong tu hoan toan nhu trén. Do khi do tiép diém
N(9,11) duoc dong lai va role thoi gian ciing dugc cap ngudn.

Sinh vién tu trinh bay bao vé va lién dong.

- Mach mo may BC — DC qua 2 cép dién trd phy theo nguyén tic thoi gian ¢6

dén tin hi¢u bao. T N
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Sinh vién thuyét minh nguyén ly lam vi¢c, bao vé va lién dong cua mach dién.
So do di day thiét bi: (Sinh vién tu bo sung cho hoan thién theo hinh 2.70)
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Lua chon va gé lap thiét bi:
Bang 2.15: Bang ké trang bi dién hinh 2.69

Stt | Kihi¢u |SL Chirc ning
1 |CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.
2 | 1CC 2 | Cau chi bao vé ngén mach & mach dong luc
3 |2CC 2 | Cau chi bao vé ngan mach ¢ mach kich tur
4 | 3CC 2 | Cau chi bao vé ngén mach & mach diéu khién
5 | D; My; 3 | Nut bam thuong dong; thuong md diéu khién ding
My va mo may dong co
6 |T,N 2 | Cong tic to dé dao chiéu quay dong co
7 |RN 1 | Ro le nhiét, bao vé qua tai cho dong co (D)
8 |1G: 2G 2 | Cong tic to dé loai dién trd phu trong qua trinh mo
may
9 | 1IRTh; 2 | Ro le thoi gian; tAc dong loai dién tré phu
2RTh
10 | Rp1; Reo; 3 | B dién tro phu c6 gia tri phu hop
Rrk
11 | 1D; 2b; 5 | Bén tin hiéu trang thai lam viéc, khdi dong va qua tai
3b; 4b; cua dong co
5b

- Chon dung chung loai, sb luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1én bang (gi4) thuc hanh.
Qui trinh lap rap - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén ly, so d6 ndi day.

- Lap mach diéu khién theo so do: Lién két bo nit bam, danh s cac dau
day ra (c6 4 — 6 dau day ra tir bo nat bam).
Péu duong day vao cudn hat cong tic to T, N; du tiép diém duy tri; tiép
diém cach ly T(3,13) va N(3,13).
P4u mach cac RTh: cha y k¥ c4c cuc dau day ¢ dé RTh (cuc cip ngudn, diém
chung cua céc tiép diém...).
Péu duong day vao cudn hat cong tic to 1G, 2G. Cha y lién két dung cap tiép
diém 8 - 6 cia RTh va tiép diém trinh tw 1G(13,17).
P4u mach dén tin hiéu 1D, 2D, 3D, 4D, 5D.

- Lap mach dong luc theo so d6:
Péu 2 dau day phan tmg qua tiép diém cdng tic to T, N theo so do.
Néi tiép RP vao mach phan tng va ngan mach qua cac tiép diém cdng tic to
1G, 2G. Chi can ndi tiép 1 phan tr d6t ndng ciia RN 12 du.
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N&i mach day quan kich tir: ndi tiép v6i RFK vao cau dao 2CD.

- Kiém tra mach cuon hat T, N, 1G, 2G

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Hét stc luu ¥ cuc tinh ctia ngudon DC & mach
phan tng ciling nhu mach kich tir. C6 thé két hop do, kiém tra va quan st

bang mat.
- Cit cau dao 1DC, 2CD dé ¢6 1ap mach dong luc.
- Chua gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:
An nat MT(3,5) cudén T hat, dén 1D sang;
Dung day dan cham ndi tat tiép diém 1RTh(13,15) (2 diém 8 - 6 trén dé RTh)
cudn 1G hat, dén 3D tat di.
Giir nguyén day ni tat, tiép tuc cham ndi tat tiép diém 2RTh(17,19), cudn 2G
huat, dén 4D tat di.
Ho cac day ndi tat, an nat D(1,3) cac cudn day déu nha mach trg vé trang thai
ban dau.
Thao tac twong tu khi 4n nat MN(3,9) cudn N hut, dén 2D sang;

- Cat ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh ~ 5s; 2RTh ~ 8s.

- Pong cau dao 1DC, 2CD dé cap ngudn cho mach dong luc. Sau d6 cap
ngudn cho mach diéu khién, 4n ntit MT(3,5) dé khoi dong quay thuan; an
D(1,3) dé dirng may. Quan sat trang thai khoi dong, chiéu quay, su thay do6i
tbc do ctia dong co va giai thich?

- Twong tu, quan sat trang thai khoi dong, chiéu quay, su thay doi toc do
ctia dong co va giai thich khi an nat MN(3,9).

Mo phong sy cb:

- Cat ngudn cung cap.

- Su ¢ 1: Chinh 2RTh = 3s (IRTh & 5s nhu cii). Sau d6 cho mach van
hanh. Quan sat dong co, ghi nhan hién tuong, giai thich.

- Su ¢ 2: Hé mach tai diém dau chung giita RP1 va RP2 ctia bo dién tro
m¢& may, cho mach van hanh va quan sat hién tuong, giai thich.

- Su ¢6 3: Ho cau dao 2CD (1CD van déng) cho mach van hanh. Quan
st va giai thich hién twong? Chu y: su ¢ nay chi duoc thuc hién khi dong co
da ding han.

- Su ¢6 4: Piéu chinh 1 gia tri khéc cua RFK (theo hudng ting RFK).
Cho mach van hanh, quan sat va giai thich hién tuong.

Viét bao céo vé qué trinh thuc hanh:
- Luoc thuat lai qua trinh 1ap rép, cé&c sai 16i mac phai (néu cd).
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- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong. C6 nén khuyén khich str dung mach dao chiéu truc tiép
d6i véi dong co DC khong? Giai thich nguyén nhan?

BAI TAP MO RONG

2.21 Mach dién diéu khién DDC - DC theo yéu cau sau day:
- Pong co chi quay theo 1 chiéu; Pong co m& may qua 2 cap dién tré phu
theo nguyén tic thoi gian; Sau khi md mdy xong cac RTh bi loai ra khoi
mach,;
- Mach c6 day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lip rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢d, quan sat ghi nhan hién tuong.

d. Lam b&o céo thuc hanh, giai thich hién tuong. o
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2.22 Mach dién diéu khién DDC - DC theo yéu cau sau day:

- Pong co md may qua 3 cap dién trd phu theo nguyén tic thoi gian; Pong co

dao chiéu quay; Mach co6 day du cac khau bao vé va tin hiéu.
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a. Sinh vién v& hoan chinh so d6 va lip rap mach.
b. Van hanh, quan sét va ghi nhan hién tuong.

c. M6 phong su ¢, quan séat ghi nhan hién tuong.
d. Lam b&o céo thuc hanh, giai thich hién tuong.

a.2. Mach mé may qua 2 cap dién trd phu theo nguy@n tic dong dién
So d6 nguyén Iy mach dién:
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HINH 2.73: SO PO NGUYEN LY MACH MO MAY QUA BC-DC QUA 2 CAP
DPIEN TRO PHU THEO NGUYEN TAC DONG DIEN
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HINH 2.74: SO PO BI DAY MACH MO MAY QUA DC-DC QUA 2 CAP PIEN
TRO PHU THEO NGUYEN TAC DONG PIEN

Sinh vién ty bo sung cho hoan thién hinh 2.73 va hinh 2.74
Luya chon va ga lap thiét bi:
Bang 2.16: Bang ké trang bi dién hinh 2.73
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Stt| Ki hiéu SL Chirc niing

1. |CD 1 Cau dao ngudn dong cat khong tai toan b mach.

2. |1CC 2 Céau chi bao vé ngén mach ¢ mach dong luc

3. | 2CC 2 Cau chi bao vé ngan mach & mach kich tur.

4. | 3CC 2 Cau chi bao vé ngan mach ¢ mach diéu khién.

5. |M:;D 2 | Nt bdm thudng mo; thuong dong diéu khién mé may va

dung dong co.

6. | K 1 | Cong tic to dong cat ngudn chinh

7. | RN 1 Ro le nhiét bao vé qua tai cho dong co (D).

8. | 1G; 2G 2 | Cong tic to dé loai dién tré phuy trong qué trinh md may.

9. |RTr 1 | Ro le trung gian, dam bao thoi gian tdc dong ctia cac RI

10.| 1RI; 2RI 2 Ro le dong dién; tac dong loai dién tr¢é phu.

11.| Rp1; Rpy; 2 B0 dién tré phu co glél tri phl\,l hO’p

12.| 1D; 2b; 4 Dén tin hiéu trang thai lam viéc, khdi dong va qua tai cia
3Db; 4D dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi c4c thiét b 1&n bang (gi4) thuc hanh.
Qui trinh lap rap - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén ly, so d6 ndi day.

- Lap mach diéu khién theo so d6: Lién két b ntt bam, danh s6 cac dau
day ra (c6 3 dau day ra tir bd nut bam).
P4u duong day vao cudn hat cong tic to K, dau tiép diém duy tri.
P4u mach vao RTr: cha y tiép diém trinh ty RTr(5,7).
Péu duong day vao cudn hat cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém thuong déng NC cua ro le dong dién. Poc ki so dd cua ro le dong dién
duoc sir dung dé lién két day dan phu hop ¢ céc cuc dau day.
DPA4u mach dén tin hiéu 1D, 2D, 3D, 4D.

- Lap mach dong luc theo so d6:
Pau day dong co DC vao tiép diém cong tic to K theo so do.
Néi tiép RP vao phan ting va ngin mach qua cac tiép diém cdng tic to 1G,
2G.
2 ro le dong dién ndi tiép voi phan Gng xen gitta 2 cip dién tré phu. Kiém tra
can than cuc cip ngudn cta ro le (ty timg loai, doc k¥ so dd trén ro le)

- Kiém tra mach cudn hit K, 1G, 2G

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Péi voi mach dong luc can luu y truong hop
chdi than tiép xuc. CO thé két hop do kiém va quan séat bang mat.

- C6 1ap mach dong luc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Cép ngudn va van hanh mach diéu khién:



119

An nat M(3,5) cudn K hut, dén 1D sang;

Dung day dan chdm ndi tat tiép diém 1R1(7,9) cudn 1G hat, dén 2D tit di.
Tiép tuc chdm nbi tit tiép diém 2R1(9,11), cudn 2G hat, dén 2D tit di.

An nut D(1,3) cudn K nha mach trg vé trang thai ban dau.

- Cit ngudn, lién két lai day ndi mach dong luc.

- Chinh 1RI; 2RI c4c gia tri phi hop. Sau d6 cip ngudn cho mach, 4n
nat M(3,5) dé khai dong; an D(1,3) dé ding may. Quan sat trang thai khoi
dong, su thay ddi toc do ctia dong co...giai thich?

Mo phong sy cb:

- Cat ngudn cung cap.

- Su ¢ 1: Hé mach RTr. Sau d6 cho mach van hanh. Quan sét dong co,
ghi nhan hién tugng, giai thich.

- Su ¢ 2: Ho mach tiép diém 1G(7,9) va 2G(9,11), cho mach van hanh
va quan sat hién tugng, giai thich.

Viét bao cao vé qué trinh thyc hanh:

- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
héng khi mo phong.

BAI TAP MO RONG

2.23 Mach dién diéu khién DDC - DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dong dién;
- Pong co dao chiéu quay;
- Mach c6 day du céc khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so do va lip rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M phong su cb, quan sat ghi nhan hién tuong.

d. Lam béo cao thuc hanh, giai thich hién tuong.
a.3. Mach mé may qua 2 cap dién tré phu theo nguyén tic dién ap
So d6 nguyén ly mach dién:

Piéu khién theo nguyén tic toc d6: Mudn diéu khién theo nguyén tic toc
d6, thong thudng phai dung role tdc do c6 nhidu mirc tac dong khac nhau dé
phat tin hiéu cho mach. Song céng nghé ché tao nhiing role nay 1a mot van dé
kho khin va su tac dong cia chung ciing khong duoc chinh xac lam. Nén
nguoi ta sé& diéu khién thong qua dién ap nhu sau dbi véi PC — DC:

U, = Ke®n + 1R,

T biéu thuc trén va do thi khoi dong hinh 3.8 ta c¢6 dién p phan ung Uy,
U, tng véi téc do can chuyén doi ny, n Ia:

U; = Ke®n; + 1R,
U, = Ke®n, + 1R,
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T nguyén ly trén, nén nguoi ta c6 thé dung role dién &p thay cho role
toc do dé dieéu khién dong co nén nguyén tac nay con goi la nguyén tac dién

ap.

No

N

N2

|1 |2

HINH 2.75: PO THI KHOI PONG QUA 2 CAP PIEN TRO PHU BC - DC

1RU
_ NYY
2RU 1[
+ YN — RN
2G 1G q D
| RN —|r]—||— K — —
m —r M
39— o K |—s
CKb K 1IRU 7
ﬁ I 1 16 [
Rrk
<
* - 5| 16 2RU [0 |
M9 11 11

HINH 2.76: MACH MO MAY BC - DC QUA 2 CAP BIEN
TRO PHU THEO NGUYEN TAC BIEN AP

Nguyén 1y 1am viéc ctia mach dién: Cip ngudén cho mach dong lyc va
diéu khién. An nat mé may M(3,5), cudn day K(5,4) c6 dién; dong co bat dau
khai dong véi toan bo dién trd phu trong mach. Dong dién sinh ra lac do 1a |, ,
sut 4p trén phan Gng 1a I,Ru bé hon dién ap tac dong ctia 1RU nén nd chua tac
dong. Pong co dan dan ting dén tdc d6 ny. Sut ap trén phan tmg luc d6 1a:

U = Ke® n; + 1R,

Gia tri U; nay chinh 1a dién 4p hut ctia 1RU nén tiép diém 1RU(5,7)
dong lai cap dién cho 1G(7,4) dé loai Rp; ra khoi mach.

Pong co chuyén dic tinh va tiép tuc ting tbc dén ny, sut &p khi do 1a:

U, = Ke® ny + 1R,
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Gia tri U, bang véi dién &p hat cia 2RU nén 2RU(9,11) dong lai. Luc do
cudn 2G(11,4) duoc cip ngudn va Rp; bi loai.

Dong co tiép tuc ting dén tdc d6 dinh murc, két thic qua trinh md may.

Sinh vién thuyét minh bao vé va lién dong.

Mach m& may qua 2 cap dién trd phu theo nguyén tic dién ap c6 dén tin hiéu:

Y o' a2 e W
' | T
2 =" —] O ’ 1l
o 1
— ~1 YN [
—o -—ﬂ_o—q»—oJ? #‘

R B

HINH 2.77: SO PO NGUYEN LY MACH MO MAY BC — DC QUA 2 CAP PIEN TRO PHU
THEO NGUYEN TAC PIEN AP CO BEN TiN HIEU BAO
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HINH 2.78: SO PO THIET B MACH MO MAY BC — DC QUA 2 CAP BIEN
TRO PHU THEO NGUYEN TAC DPIEN AP CO BEN TIN HIEU BAO

Sinh vién ty bo sung cho hoan thién hinh 2.77 va hinh 2.78.
Luya chon va ga lap thiét bi:
Bang 2.17: Bang ké trang bi dién hinh 2.77
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Stt | Kihiéu | SL Chirc ning
1. |1CD;2CD;| 3 | Cau dao ngudn dong cat khdng tai mach dong luc;
3CD mach kich tir; mach diéu khién.
2. |1CC 2 | Cau chi bao vé ngén mach & mach dong luc
3. | 2CC 2 | Cau chi bao vé ngan mach ¢ mach kich tir.
4, | 3CC 2 | Cau chi bao vé ngan mach & mach diéu khién.
5. |M:D 2 | Nat bAm thuong mé; thuong déng diéu khién mé
may va dirng dong co.
6. K 1 | Céng tic to dong cat ngudn chinh
7. |RN 1 | Ro le nhiét, bao vé qué tai cho dong co (DC).
8. | 1G; 2G 2 | Cong tac to dé loai dién trd phu trong qué trinh mo
may.
9. |1RU; 2RU | 2 | Ro le dién ap; tac dong loai dién trd phu.
10. | Rp1; Rpo; 2 | Bo dién tro phu co glél tri phl:l hO’p
11. | 1D; 2b; 4 | Bén tin hiéu trang thai lam viéc, khoi dong va qué
3b; 4b tai cua dong co.

- Chon dung chung loai, sb luong céc thiét bi va khi cu dién can thiét.

- Pinh vi cé4c thiét bi 1én bang (gia) thuc hanh
Qui trinh lap rap - kiém tra - van hanh:

- Poc, phan tich so @ nguyén ly va so dd ni day.

- Lap mach diéu khién theo so do: Lién két bo nit bam, danh s cac dau
day ra (c6 3 dau day ra tir bd nat bam).
P4u duong day vao cudn hit cong tic to K, dau tiép diém duy tri.
P4u duong day vao cudn hut cong tic to 1G, 2G. Cha y lién két dang cap tiép
diém thuong dong NC cia ro le dién ap. Poc k¥ so d6 cua ro le dugc st dung
dé lién két day dan phu hop & cac cuc dau day.
P4u mach dén tin hiéu 1D; 2D; 3D; 4D.

- Lap mach dong luc theo so d6:
D4u day quan sta to vao tiép diém cong tic to K theo so do.
Néi tiép RP vao day quén ro to va ngan mach qua céc tiép diém cua 1G, 2G.
Hai ro le dién ap dau song song voi 2 pha day quén rotor. Kiém tra cén than
cuc cAp ngudn cia ro le (tly timg loai, doc k¥ so dd trén role)

- Kiém tra mach cudn hit K, 1G, 2G

- Kiém tra mach tin hiéu.

- Kiém tra mach dong lyc: DPéi voi mach dong luc can luu y Vi tri truong
hop chdi than tiép xtic khong tot. Co thé két hop do kiém va quan sat bang
mit.

- C6 1ap mach dong luc va mach kich tur;

- Cép ngudn va van hanh mach diéu khién:
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An nat M(3,5) cudn K hut, dén 1D sang;
Dung day dan chdm ndi tat tiép diém 1RU(5,7) cudn 1G hat, dén 2D tit di.
Tiép tuc chdm nbi tit tiép diém 2RU(9,11), cudn 2G hat, dén 3D tit di.
An nat D(1,3) cudn K nha mach tré vé trang thai ban dau.
- Cit ngudn, lién két lai ddy ndi mach dong luc.
- Cép ngudn mach kich tur
- Chinh 1RU; 2RU céc gia tri pht hop (1RU > 2RU). Sau d6 cép ngudn
cho mach, 4n nut M(3,5) dé khoi dong; an D(1,3) dé dimg may. Quan sat
trang thai khoi dong, su thay ddi toc do ciia dong co va giai thich?
Mo phong sy cb:
- Cat ngudn cung cap.
- Su ¢ 1: Hé mach 1RU. Sau d6 cho mach van hanh. Quan sat dong co,
ghi nhan hién tugng, giai thich.
- Su ¢ 2: Chinh dién &p tac dong 2RU > 1RU, cho mach van hanh va
quan sat hién tuong, giai thich.
Viét bao cao vé qué trinh thyc hanh:
- Lugc thuat lai qua trinh 1ap rap, céc sai 16i mac phai (néu co).
- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
héng khi mo phong.
BAI TAP MO RONG
2.24 Mach dién diéu khién DC - DC theo yéu cau sau day:
- Pong co md may qua 2 cap dién tré phu theo nguyén tic dién ap;
- Pong co dao chiéu quay;
- Mach c6 day du céc khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
b. Cac mach dirng may
b.1. Mach ham dong nang
So db nguyén 1y mach dién:
- Mach ham dong nang DC-DC theo nguyén tic thoi gian
Ham dong nang dong co mot chiéu nhu sau: DPong co dang lam viéce, cit
ngudn cip cho phan tng va ndi kin mach phan tng qua mot dién trd ham cé
gia tri 16n (Ru).
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HINH 2.79: MACH HAM PONG NANG BC — DC

Nguyén 1y lam viéc cia mach di¢n hinh 2,79: Cép nguén cho mach dong
luc va diéu khién. An nat M(3,5) qua trinh mé may dong co qua 1 cép dién
tré phu theo nguyén tic thoi gian dién ra nhu dd phan tich. Khi ding may thi
an nut D(1,3), do duoc lién dong co khi nén tiép diém D(1,13) dong lai cp
dién cho 2RTh(13,4). Luc d6 tiép diém 2RTh(1,15) dong lai cip ngudn cho
cudn day H(17,4). Qua trinh hdm dong ning dién ra. Sau khi budng tay ra,
2RTh mat dién va bat dau tinh duy tri cho tiép diém thuong mo, mé cham cua
n6. Hét khoang thoi gian da chinh dinh, tiép diém 2RTh(1,15) mo ra, cat dién
cudn day H(17,4) mach vé trang thai ban dau két thic qua trinh hdm ding
dong co. Luu y khi 4n nat D, phai budng tay ra ngay sau d6 va thoi gian duy
tri cho tiép diém 2RTh(1,15) phai dugc diéu chinh phi hop.

Sinh vién trinh bay bao v¢ va lién dong.

- Mach him dong niang DC-DC theo nguyén tic thoi gian c6 tin hiéu (Sinh
vién bd sung cho hoan thién mach dién hinh 2.80).
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HINH 2.80: SO PO NGUYEN LY MACH HAM BONG NANG PC — DC CO BEN TiN HIEU BAO

So do di day: (Sinh vién ty bo sung cho hoan thién hinh 2.81)
Luya chon va ga lap thiét bi:
Bang 2.18: Bang ké trang bi dién hinh 2.80

Stt | Kihi¢u | SL Chirc nang

1. |1CD; 3 | Cau dao ngudn déng cat khdng tai mach dong luc,
2CD; mach kich tir, mach diéu khién.
3CD

2. | 1CC 2 | Cau chi bao vé ngan mach & mach dong luc

3. |2CC 2 | Cau chi bao vé ngan mach ¢ mach kich tir

4, | 3CC 2 | Cau chi bao vé ngan mach & mach diéu khién

5. |M; D 2 | Nat bdm thuong mé; thuong déng diéu khién mo

may va dirg dong co.
6. K 1 | Cong tac to dong cat ngudn chinh
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7. |RN 1 | Ro le nhiét, bao vé qua tai cho dong co (DC).

8. |G 1 | Cong tic to dé loai cac Rp trong qué trinh m& may.

9. |H 1 | Cong tic to thyc hién hdm dong nang.

10. | 1RTh 1 | Ro le thoi gian; tac dong loai dién tré phu.

11. | 2RTh 1 | Ro le thoi gian; dinh gio ham dong nang.

12. | R 1 | Bo dién tré phu mo may co gia tri phu hop.

13. | Ry 1 | Bo dién tr¢ hdm dong nang cd gia tri phu hop.

14. | 1b; 2b; 4 | Bén tin hiéu trang thai lam viéc, khoi dong; trang
3b; 4D thai hadm va qua tai cia dong co.

- Chon dung chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi céc thiét b Ién bang (gia) thuc hanh.
Qui trinh lap rap - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén ly, so d6 ndi day.

- Lap mach diéu khién theo so dd: Lién két bo nut bam, danh s cac dau
day ra (cd 3 dau day ra tir bo nut bim).
P4u duong day vao cudn hut cong tic to K, dau tiép diém duy tri, tiép diém
khoa chéo.
P4u mach cac RTh: chu ¥ ki cac cuc dau day ¢ dé RTh (cuc cap ngudn, diém
chung cua cac tiép diém...).
P4u duong day vao cudn hut cong tic to G, Cha y lién két dang cap tiép diém
8 - 6 ctia RTh va tiép diém trinh tu K(9,11).
Péu duong day vao cudn hat cdng tic to H, dau tiép diém duy tri, tiép diém
khoa chéo. Chu y lién két dung cap tiép diém 8 - 6 cua RTh.
DP4u mach dén tin hiéu 1D, 2D, 3D, 4P.

- Lap mach dong luc theo so d6:
P4u day dong co DC vao tiép diém cong tic to K theo so do.
N&i tiép RP vao mach phéan tmg va ngin mach qua cac tiép diém céng tic to
G.
Mach hdm dong niang, mac RH song song véi mach phan tng qua tiép diém
cong tic to H.

- Kiém tra mach cudn hat K, H, G.

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: DPéi voi mach dong luc can luu Yy vi tri truong
hop chdi than tiép xtc. Co thé két hop do kiém va quan sat bang mat.

- C6 1ap mach dong Iuc va mach Kich tir.

- Chwa gin RTh vao mach.

- Céap ngudn va van hanh mach diéu khién:
An nat M(3,5) cudn K hit, dén 1D sang;
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Dung diy dan cham ndi tit tiép diém 1RTh(5,9) (2 diém 8 - 6 trén dé RTh)
cudn G ht, dén 2D tit di.

- Cit ngudn, lién két lai day ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh ~ (5 — 8) gidy; 2RTh ~ (3 — 5)gidy. Sau d6 cap ngudn cho
mach, 4n nut M@3,5) dé khoi dong. Quan sat trang thai khéi dong, su thay doi
tdc do ctia dong co va giai thich?

- Khi 4n D(1,3) dé dimg may: Quan sat trang thai him dong ning: cy lam
viéc cua cudn H; 2Rth; dén 3D ...; so sanh voi PKB 16 to 16ng soc nhan xét va
giai thich?

Viét bao céo vé qué trinh thuc hanh:

- Lugc thuat lai qua trinh 1ap rap, céc sai 161 mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
héng khi mo phong.

BAI TAP MO RONG

2.25 Mach dién diéu khién DC- DC theo yéu cau sau day:
- Pong co md may qua 2 cap dién trd phu theo nguyén tac thoi gian; Pong co
dao chiéu quay;
- Dimg may bang phuong phap hdm dong ning.
- Mach c6 day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so do va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M phong su cb, quan sat ghi nhan hién tuong.

d. Lam béo cao thuc hanh, giai thich hién tugong.
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b.2. Mach hdm nguoc bang dién trd phu
So d6 nguyén ly mach dién mach hdm nguoc PC-DC bang dién trd phuy:
(Sinh vién thuyét minh nguyén Iy 1am viéc, bao vé va lién dong hinh 2.82).
So dd di day thiét bi: Sinh vién ty bo sung cho hoan thién hinh 2.83.
Lua chon va ga thiét bi:

Bang 2.19: Bang ké trang bi dién hinh 2.82

Stt| Ki hi¢u SL Chirc nang
1. | 1CD; 2CD; 3 | Cau dao ngudn dong cit khong tai mach dong
3CD lyc; mach kich tir; mach diéu khién.
2. | 1CC 2 | CAu chi bao vé ngén mach ¢ mach dong luc
3. | 2CC 2 | Cau chi bao vé ngan mach & mach kich tir.
4. | 3CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
5. | KC 1 | Tay gat 5 tiép diém, 5 vi tri diéu khién md may
va giam tc dimg dong co.
6. | K 1 | Céng tic to dong cat nguodn chinh
7. |RN 1 | Ro le nhiét, bao vé qua tai cho dong co (D).
8. | 1G; 2G 2 | Cong tic to dé loai 2 cap Rp trong quéa trinh mo
may.
9. | H 1 | Céng tic to thuc hién hdm giam téc dong co.
10.| 1RTh;2RTh | 2 | Ro le thoi gian; duy tri thoi gian loai dién tré phu.
11.| Rp1; Rpa; 3 | B dién tro phu c0 gia tri phu hop.
Ru
12.| 1D;2D; 3D;| 5 | DPeén tin hiéu trang thai lam viéc, khoi dong; trang
4b; 5b thai hdm va qua tai cia dong co.

- Chon dung chung loai, sb luong cac thiét bi va khi cu dién can thiét.
- Binh vi cac thiét bi 18n bang (gi4) thuc hanh
Qui trinh lap rap - kiém tra - van hanh:
- Poc, phan tich so d6 nguyén 1y, so d6 ndi day.
- Lap mach diéu khién theo so d6: Pau lién két céc tiép diém trong tay
gat, danh s cac dau day ra (c6 5 hodc 6 dau day ra tir tay gat).
Déu duong day vao RTr, du tiép diém duy tri.
Déu duong day vao cudn hat cong tic to K, H.
P4u mach c4c RTh: chu Y ki cac cuc dau day ¢ ¢é RTh (cuc cAp ngudn, diém
chung cua cac tiép diém...).
Péu duong day vao cudn hut cong tic to 1G, 2G. Chu y lién két dung cap tiép
diém 8 - 6 ctia RTh va tiép diém trinh ty K(9,11) va 1G(15,17).
DP4u mach dén tin hiéu 1D, 2D, 3D, 4D, 5D.
- Lap mach dong luc theo so d6:
Péu day quan sta to vao tiép diém cong tic to K theo so do.
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Néi tiép cac RP; RH vao mach r6 to va ngan mach qua cac tiép diém cong tic
to 1G, 2G va H.
- Kiém tra mach cudn hut K, H, 1G, 2G
- Kiém tra mach tin hiéu.
- Kiém tra mach dong luc: Ddi véi mach dong luc can luu Yy vi tri treong
hop hé mach chéi than. C6 thé két hop do, kiém tra va quan st bang mit.
- C6 1ap mach dong luc va mach kich tur.

- Chua gan RTh vao mach.
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HINH 2.83: SO PO THIET Bl MACH HAM NGUQC BC — DC BANG BIEN TRO PHU
THEO NGUYEN TAC THOI GIAN
- Céap ngudn va van hanh mach diéu khién:

Tay gat dat ¢ s6 0, RTr ht.

Khai dong thi bac nhanh tay gat vé vi tri s6 4, cudén K va H hat dong thoi.
Pén 2D tit cac dén 1D, 3D, 4D sang.

Dung day dan cham ndi tat tiép diém 1RTh(11,13) (2 diém 8 - 6 trén dé RTh)
cudn 1G hut, dén 3D tit di.



132

Giit nguyén day ndi tat, tiép tuc cham ndi tat tiép diém 2RTh(17,19), cudén 2G
huat, dén 4D tit di.

Dung may thi di chuyén (cham) tay gat vé vi tri s6 1 (mdi vi tri ding lai vai
gidy).Cac cudn 2G,1G va H lan luot bi cit.Cubi cung bac vé 0 dé cat nguon
cudén K

- Cap ngudn cho mach dong luc va mach kihc tir, lip cac RTh vao dé.

- Chinh 1RTh = 5s; 2RTh ~ 8s. Sau d6 cdp ngudn cho mach, béc tay gat
vé s6 4 dé khoi dong; di chuyén nguoc lai dé dimg. Quan sat trang thai khoi
dong, su thay ddi toc do cua dong co...giai thich?

Viét b4o cao vé qué trinh thuc hanh:

- Lugc thuat lai qua trinh 1ap rap, céc sai 161 mac phai (néu co).

- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG

2.26 Mach dién diéu khién DC — DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Ding may sé& dong lan lugt 3 cap dién tré phu vao mach dé giam tdc theo
nguyeén tic thoi gian; Mach duoc diéu khién bang nit bam.
- Mach c6 day du cac khau bao vé va tin hiéu va dugc diéu khién bang nut
bam

a. Sinh vién v& hoan chinh so d6 va lip rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su c¢d, quan st ghi nhan hién tuong.

d. Lam b&o céo thuc hanh, giai thich hién tuong.
b.3. Mach m& may va ham nguoc theo nguyén tic thoi gian
So dd nguyén ly, di ddy ctia mach dién mo mdy va hdm nguogc theo nguyén
tac thoi gian (Sinh vién thuyét minh nguyén 1y hoat dong, bao vé va lién dong
mach dién hinh 2.84, tu b6 sung cho hoan thién hinh 2.85).
Luya chon va ga lap thiét bi:

Bang 2.20: Bang ké trang bi dién hinh 2.84

Stt | Ki hi¢u SL Chirc nang
1 |CD 1 | Caudao nguén, doéng cat khong tai toan bo mach.
2 | 1CC 2 | Cau chi bao vé ngén mach & mach dong luc.
3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
4 |M,D 2 | Nat bam thuong md, thuong dong; diéu khién
m& May va ham nguoc khi dirmg dong co.
5 [K 1 | Cong tac to déng cat ngudn chinh.
6 |RN 1 | Ro le nhiét, bao v€ qua tai cho dong co (D).
7 |1G; 2G 2 | Cong tic to dé loai 2 cip Rp trong qué trinh mo
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may.
8 |H Cong tac to thuc hién hAm nguoc khi dimg dong
CO.
9 |1RTh;2RTh Ro le thoi gian; tac dong loai dién tré phu.
3RTh Ro le thoi gian; dinh gio ham nguoc.
10 | Re1; Rpa; B0 dién trd phu cé gia tri phu hop.
Ru
11 | 1D; 2b; DPén tin hiéu trang thai lam viéc, khdi dong; trang
3D; 4D; 5b thai hdm va qua tai cia dong co.

- Chon dung chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bi I&n bang (gia) thuc hanh.

2G 1G H
11 I 1
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+ @=———0 _S 11 b r —"_
1CC sz RPl RH
—e—=olle [}
2CD CKD Rek
+ @m—O
2CC
— O—C)
2CD
T L
2CC M
Th ~ e
~ ’-35"{ 3 - 5 K _H'_'
RN
1 K 1D
I &XR—1 6
3RTh =F
= H
1RTh 4
[ e e A A R T —— )
2RTh
e Y Y Y Y o
1RTh
) 1G
1G 2RTh
] 11 | 13 2G
| K H 2D
I H 17 @
3 15 1G 3D
T + 19 ®
2G 4D
+H 21 ®
6
1 _ D _ 3RTh
23
5D e 4
09 ]

RN

HINH 2.84: SO PO NGUYEN LY MACH MO MAY BC - DC VA HAM NGUGC
BANG DIEN TRO PHU THEO NGUYEN TAC THOI GIAN
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HINH 2.85: SO PO THIET Bl MACH MO MAY BC — DC VA HAM NGUQC
BANG DIEN TRO PHU THEO NGUYEN TAC THOI GIAN

Qui trinh 1ap rap - kiém tra - van hanh:
- Poc, phan tich so d6 nguyén ly, so d6 ndi day.
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- Lip mach diéu khién theo so d6: Pau lién két cac tiép diém trong bd
nat bam, danh s cac dau day ra (cha y, sir dung 2 nat bAm thudng mo).
Déu duong day vao cudn hat cdng tic to K, H.
DP4u mach cac RTh: cht y k¥ cac cuc ddu diy ¢ dé RTh (cuc cip ngudn, diém
chung cua céc tiép diém...).
Pau duong day vao cudn hit cong tic to H, 1G, 2G. Chu y lién két dung ciap
tiép diém 8 - 6 ctia RTh va tiép diém trinh ty 1G(15,17). Pong thoi luu ¥ cac
tiép diém khong c6 thoi gian ciia 3RTh (cac cuc 1 - 3 - 4).
P4u mach dén tin hiéu 1D; 2D; 3D; 4D; 5D.

- Lap mach dong luc theo so d6:
Déu day quan sta to vao tiép diém cong tic to K theo so do.
N&i tiép RP; RH vao mach 16 to va ngan mach qua céc tiép diém cong tic to
1G, 2G va H.

- Kiém tra mach cudn hat K, H, 1G, 2G.

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: DPéi véi mach dong luc can luu ¥ vi tri truong
hop ho mach chdi than va day quan kich tir. Co thé két hop do, kiém tra va
quan st bang mat.

- C6 1ap mach dong luc va mach kich tur.

- Chua gin RTh vao mach. Néi it tiép diém 3RTh(1,3) va 3RTh(5,7).

- Cap ngudn va van hanh mach diéu khién:

An nat M(3,5) cudén K va H hat dong thoi, cac dén 1D, 3D, 4D sang;

Dung diy din cham ndi tat tiép diém 1RTh(7,9) cudn 1G hut, dén 3D tat di.
Giir nguyén day nbi tat, tiép tuc cham ndi tat tiép diém 2RTh(11,13), cudn 2G
huat, dén 4D tit di.

- Cat ngudn mach diéu khién.

- Cap ngudn mach dong luc, mach Kich tir, 1ap cac RTh vao dé.

- Chinh IRTh ~ 5s; 2RTh =~ 8s; 3RTh =~ (6 — 10)s. Sau d6 cip ngudn cho
mach diéu khién, an nut M(3,5) dé khoi dong; an D(1,3) dé dimg may. Quan
st trang thai khoi dong, su thay doi toc do ctia dong co va giai thich?

- Quan sat trang thai ham nguoc khi dimg may, téc do dong co thay doi
thé nao? CO tu triét tieu khdng? Giai thich?

Viét b4o cao vé qué trinh thuc hanh:

- Luoc thuat lai qua trinh 1ap rap, cé4c sai 16i méc phai (néu co).

- Giai thich cac hi¢n tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo phong.

BAI TAP MO RONG
2.27 Mach dién diéu khién DC — DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic thoi gian;
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- Pong co dao chiéu quay;
- Dimg may bang phuong phap hdm nguoc dong thém cap dién tré phu thi 3
vao mach phan tmg theo nguyeén tic thoi gian.
- Mach c6 day du céc khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam béo cao thuc hanh, giai thich hién tuong.
2.28 Mach dién diéu khién DC — DC theo y&u cau sau day:
- Dong co mé may qua 2 cap dién tré phu theo nguyén tic dién ap;
- Pong co dao chiéu quay:
- Dimg may bang phuong phap hdm dong nang theo nguyén tic thoi gian.
- Mach c6 day du cac khau bao vé, tin hiéu va duoc diéu khién bang nut bam
a. Sinh vién v& hoan chinh so do va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam béo cao thuc hanh, giai thich hién tuong.
2.29 Mach dién diéu khién DC — DC theo y&u cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dong dién;
- Pong co dao chiéu quay;
- Ding may bang phuong phap hdm dong niang theo nguyén tic thoi gian;
- Mach c6 day du céc khau bao vé, tin hiéu va duoc diéu khién bang nit bam.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tuong.
d. Lam béo cao thuc hanh, giai thich hién tuong.
2.30 Mach dién diéu khién DC — DC theo y&u cau sau day:
- Pong co mé may qua 3 cap dién tré phu theo nguyén tic thoi gian;
- Pong co dao chiéu quay;
- Dimg may bang phuong phap hdm dong ning theo nguyén tic thoi
gian va két hop phanh ham.
- Mach c6 day du cac khau bao vé , tin hiéu va dugc diéu khién bang
nat bAm
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong sy ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
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6. Van dé bao vé va lién dong trong TPKC - TP

Muc tiéu: Vé so do va trinh bay diroc nguyén ly 1am viéce Va ciia Cac phan tir
bao vé va lién dong trong tw dong khong ché Va truyén dong dién.

6.1 Bao vé€ qua dong

DPong co dién thuong bi qua dong trong trudng hop bi ngin mach hoic
qua tai.

a. Bao vé ngan mach

Ngén mach 1a hi¢n twong cac pha cham chap nhau, pha cham trung tinh
hodc 2 cuc cua thiét bi mot chiéu cham nhau.

Pé bao vé cho trudng hop nay thuong dung cau chi ndi tiép & cac day
pha, hodc dit & 1 cuc cta thiét bi mot chiéu, hodc dung &p t6 mat.

Pbi v6i dong co cong suat 16n co thé dung ro le dong dién dé bao vé,
dong dién chinh dinh tir (8 - 10) lgm. Khi d6 cudn day cua ro le dong méc ndi
tiép trong mach dong luc con tiép diém cua N6 mac trong mach diéu khién.

b. Bao vé qua tai

Qua tai 14 hién tugng dong dién qua dong co, hodc thiét bi khi cu dién
tang cao hon dinh mirc, nhung khong nhiéu. Pong co dang lam viéc thuong bi
qua tai trong 2 truong hop sau day:

- Qua tai d6i xtng: Xay ra khi phu tai dat 1én truc dong co 16n hon dinh mirc
nhu: lac dién ap nguén bi sut giam (tai khong déi), dong co bi ket truc hoac
tai dot ngot tang cao. Truong hop ndy dong dién & 3 pha ting déu nhu nhau.

- Qua tai khong dbi xtmg: X4y ra khi dong co dang 1am viéc ma ngudn dién bj
mat 1 pha hodc ngudn bi mat can bang nghiém trong. Trudng hop ndy con goi
la qua tai 2 pha, néu duy tri trong thoi gian lau s& gay chay hong dong co.

Phuong phap bao vé¢: Qua tai khong gay tac hai tirc thoi, nhung dong co
s& bi dt nong qua trj s6 cho phép. Néu qué tai kéo dai, mirc do qua tai 16n thi
tudi tho déng co giam nhanh chong. Dé bao vé cho trudong hop ndy, thuong
dung ro le nhiét. Chi can dit phan tir d6t nong ctia ro-le nhiét & 2 pha cta thiét
bi 3 pha hoic 1 cuc cua thiét bi mot chiéu 1a du.

Nhiing dong co cong suat 16n hang traim KW thi dung ro le dong dién.
Khi @6 dong dién chinh dinh khoang (1,3 — 1,5) l4gm. So dd mach nhu hinh
2.28. Do dong dién phai chinh dinh nhu trén, nhung lic vira mé may dong
dién ting cao (t6i thiéu 1a 4 Idm) nén phai dung ro-le thoi gian dé khéng ché
trang thai tac dong ban du ctia RI; Sau khi m¢ may xong thi Rl mai dugc
dua vao dé bao vé.

2.6.2 Bao vé dién &p

Pong co lam viéc néu dién 4p ngudn dao dong thi may s& hoat dong &
trang thai bat binh thuong. Can phai c6 thiét bi tu dong cit dong co ra khoi
luédi trong truong hop nay.
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- Bao vé qué ap: Dé bao vé su c¢d qua ap thi dung ro le qua ap va tiép
diém thuong dong ctia nd (cudn didy mac & noi can bao vé, ti€p diém mac
trong mach dic¢u khién. So' do nhu hinh 2.87a).

3~ ®
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1 DJ&_E:‘_. - 5 IRl 7 2RI °® K1_l2
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RTh
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HINH 2.86: BAO VE QUA TAI BANG RO LE DONG DIEN

- Bao vé thiéu ap: Sy ¢6 nay thuong dung ro le thiéu ap va tiép diém thuong
mo clia nd dé bao vé (cudn day mac & noi can bao vé, tiép diém mac trong
mach di€u khién. So @6 nhu hinh 2.87Db).
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HINH 2.87: BAO VE PIEN AP
6.3 Bao vé thiéu va mt tir truong
DPdng co mat chiéu néu van hanh véi tai dinh mic ma dong dién kich tur
suy giam nhiéu thi dong co s& roi vao tinh trang qua tai. Dé bao vé cho trudng
hop nay thi dung ro-le dong dién méc trong mach kich tir, va tiép diém ctia né
mic trong mach diéu khién (duoc goi 1a ro le thiéu tir truong). So d6 nhu hinh
2.88.
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HINH 2.88: BAO VE THIEU VA MAT TU TRUONG

2.6.4 Van d¢é lién dong

- Lién dong duy tri: Pam bao duy tri ngudn cung cip cho cac cong tic
to 1am viéc va cit mach khi c6 sy ¢6 sut 4p. Mudn duy tri cho cudn hat ndo
thi dung tiép diém thudng mé cua cudn hut d6 méc ndi tiép voi nd va song
song v&i nat mé may.

- Lién dong khoa chéo: Bam bao su lam viéc tin cdy cia mach dién. &
cic mach dién c6 nhiéu trang thai lam viéc khac nhau (dao chiéu; cac mach
ham ...) thi 1i€én dong khoa chéo s¢ dam bdo tai mot thoi diém chi c6 mot
trang thai hoat dong ma thoi. Khi d6 sé dung tiép diém thudng dong cua cudn
day nay ndi tiép vdi cudn day kia va nguoc lai.

- Lién dong trinh tu (tuﬁn tu, thur tu hoa): Pam bao cho mach lam viéc
r0 rang minh bach, dugc st dung trong cac mach di¢n hoat dong theo nhitng
qui trinh nhat dinh c6 tinh tha ty trudc sau. Dung tiép diém thudng mé cua
phan tir dugce phép 1am viée trude ndi tiép voi véi cudn hit cia phan tir lam
viéc sau do.
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BAI 3: TRANG BI PIEN MAY CAT KIM LOAI
Ma bai: Mb22 03
Gidi thi¢u:

May cét got kim loai diing gia cong céc chi tiét kim loai bang cach cat bo
cac 16p kim loai thira. Sau khi gia cong, chi tiét s& c6 hinh dang, kich thudc
gan dung v4i yéu cau (gia cong thod); hodc thoa man hoan toan cac yéu cau ky
thuat va hinh dang, kich thudc néu gia cong tinh. May cit got kim loai 1a mot
nhom may rat rong, néu xét vé ching loai va sd luong thi né chiém hang dau
trong sd cac may cong nghiép. Do vay, ddi v6i nhitng nguoi cong tac trong
nganh dién thi mang kién thirc vé linh vuc nay 1a khong thé thiéu. N6 1a
nhitng k¥ ning v6 cung thiét thuc ddi véi nguoi tho va can bo ki thuat trong
cong viéc stra chita, bao tri hé thong dién cong nghiép.

Muc tiéu:

- Phan tich duoc so dd dién cua cac may cét kim loai.

- Sira chita dugc mot sd hu hong théng thuong mach dién may cit kim
loai.

- Rén luyén dtc tinh can than, ti mi, tu duy sang tao va khoa hoc, dam
bao an toan, tiét kiém va vé sinh cong nghiép.

N§i dung chinh:

1. Khai niém chung vé may cit got kim loai
Muc tiéu:

1.1 Khai niém va phén loai

a. Khai niém

May cit got kim loai dung gia cong céc chi tiét kim loai bang cach cit bo
cac 10p kim loai thira. Sau khi gia cong, chi tiét s& co hinh dang, kich thudc
gan ding v6i yéu cau (gia cong thd); hodc thoa min hoan toan cac yéu cau ki
thuat va hinh dang, kich thudc néu gia cong tinh.

May cat got kim loai 1a mot nhdm may rat rong, néu xét vé ching loai va
s6 luong thi n6 chiém hang dau trong s cac may cong nghiép.

b. Phan loai

- Theo dic diém cta qua trinh cong nghé (dic trung cia phuong phap gia
cdng): may tién; may phay; may doa; may khoan; may mai...

- Theo dic diém cua qua trinh san xuit: may van ning; may chuyén ding..

- Theo kich thudc va khdi lugng: Méy c& binh thudng, c6 thé gia cong chi tiét
c¢6 khodi lugng dén 10 tan; May c& 16n, c6 thé gia cong chi tiét co khéi luong
dén 30 tan; May c& ning, c6 thé gia cong chi tiét c6 khoi lugng dén 100 tan;
May c& siéu niang, c0 thé gia cong chi tiét co khoi luong 16n hon 100 tan.

- Theo dd chinh xac gia cong: d) chinh xac binh thuong; d6 chinh x4c cao; do
chinh xac rat cao.
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So dd phan loai tong thé cac may cat got kim loai trong hinh 3.1

T
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HINH 3.1: PHAN LOAI MAY CAT GOT KIM LOAI

1.2 Pic diém, yéu cau trang bi dién
a. Cac chuyén dong va cac dang gia cong dién hinh trén may cat got kim loai

Trén may cit got kim loai, c6 hai loai chuyén dong cha yéu: chuyén
dong co ban va chuyén dong phu.

Chuyén dong co ban 1a chuyén dong twong d6i ctia dao cit so v6i phoi dé
dam bao qua trinh cit got. Chuyén dong nay chia ra: chuyén dong chinh va
chuyén dong an dao. Chuyén dong chinh (chuyén dong lam viéc) 1a chuyén
dong thyc hién qua trinh cat got kim loai bang dao cat. Chuyén dong an dao 13
cac chuyén dong xé dich ctia dao hodc phoi dé tao ra mot 16p phdi moi.
Chuyén dong phu 1a nhitng chuyén dong khong lién quan truc tiép dén qua
trinh cat got, chiing can thiét khi chuan bi gia cong, nang cao hiéu suét va chat
luong gia cong, hiéu chinh méy v.v... Vi du nhu di chuyén nhanh ban hoic
phdi trong maéy tién, ndi siét xa trén tru trong may khoan can, nang ha xa
trong dao trong may bao givong, bom dau cua hé théng boi tron, bom nudc
1am mat v.v...Cac chuyén dong chinh, an dao c6 thé 1a chuyén dong quay
hozc chuyén dong tinh tién ctia dao hoic phoi.

Cac dang gia cong dién hinh dugc thyuc hién trén may cit got kim loai:

- Gia cong trén may tién: chi tiét quay (chuyén dong chinh); xé dich ctia dao
cat vao chi tiét (chuyén dong an dao).

- Gia cong trén may phay: dao phay quay (chuyén dong chinh); chuyén dong
tinh tién ctia phdi (chuyén dong an dao).
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- Gia cong trén méay khoan: mili khoan quay (chuyén dong chinh); chuyén
dong tinh tién cua mii khoan vao chi tiét (chuyén dong in dao).

- Gia cong trén may mai tron ngoai: da mai quay (chuyén dong chinh);
chuyén dong tinh tién cua d4 mai vao chi tiét (chuyén dong an dao).

- Gia cong trén may bao giudng: chuyén dong qua lai ctia ban (chuyén dong
chinh), chuyén dong di chuyén cua dao theo chiéu ngang cua ban (chuyén
dong an dao).

b. Céc thiét bj dién chuyén dung ding trong cac may cat got kim loai.

- Nam cham di¢n: thuong dung dé diéu khién céac van thuy luc, van khi nén,
diéu khién déng cit ly hop ma sat, ly hop dién tir va dung dé him dong co
dién. Nam cham dién ding trong cc may cit got kim loai 1a nam cham dién
xoay chiéu co lyc hat tir 10N dén 80N véi hanh trinh cta phan tng (161 nam
cham) tir 5 dén 15mm.

- Ban tir: dung dé cdp chi tiét gian cong trén cidc may mai mat phang. Sau khi
gia cong xong, mudn lay chi tiét ra khoi ban phai khir tir du cua ban tir, thuc
hién bang cach dao cuc tinh ngudn cap cho ban tir.

- Khép ly hop dién tir: dung dé diéu chinh tdc do quay, diéu khién dong co
truyén dong: khai dong, dao chiéu, diéu chinh téc do va ham. Khép ly hop
dién tir 12 khau trung gian ndi dong co truyén dong voi may cong tac cho
phép thay doi toc 46 may cong tac khi téc d6 dong co khong doi, thuong dung
trong hé truyén dong an dao cia cAc may cat kim loai. P6i voi hé truyén dong
an dao ctia CAC may cat got kim loai, yéu cau duy tri mémen khdng doi trong
toan dai diéu chinh toc do.

c. C4c hé truyén dong thuong ding trong may cat got kim loai

- Bdi véi chuyén dong chinh ctia may tién, khoan, doa, may phay... v4i tan s6
dong cat dién khong 16n, pham vi diéu chinh toc  dd khong rong thudng
ding hé truyén dong voi dong co khdng dong bo roto 1ong soc. Piéu chinh
tdc do trong cac may do thuc hién bang phuong phép co khi dung hop toc do.
- Dbi véi mot s6 may khac nhu: may tién Rovonve, may doa ngang, may soc
rang...yéu cau pham vi diéu chinh toc d6 rong hon, hé truyén dong truc chinh
dung hé truyén dong voi dong co khong dong bo hai hodc ba cap tdc do. Qua
trinh thay d6i toc do thuc hién bang cach thay doi so 6 ddu diy qun stato
ctia dong co dé thay ddi sd doi cuc véi cong suit duy tri khdng doi.

- B6i voi mot sb may nhu: may bao giwdng, may mai tron, may doa toa do va
hé truyén dong an dao cia mot s6 may yéu cau: Pham vi diéu chinh téc do
rong; Pao chiéu quay lién tuc; Tan sd dong cat dién 16n. Thuong ding hé
truyén dong mot chiéu (h¢ may phat - dong co dién mdt chiéu F - D, hé may
dién khuéch dai - dong co dién 1 chiéu MDKD - D, hé khuéch dai tir dong co
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dién 1 chiéu KDT - D va bo bién ddi tiristo - dong co dién mot chiéu T-D) va
hé truyén dong xoay chiéu ding bo bién tan.
2. Trang bi dién nhom may tién
Muc tiéu:
2.1 Pidc diém va yéu cau trang bi dién
a. Khai niém chung

Nhém may tién rat da dang, gém cac may tién don gidn, may tién van
nang, chuyén dung, may ti¢n dang...Trén may tién cbd thé thuc hién duogc
nhiéu cong ngh¢ tién khéac nhau: tién tru ngoai, tién tru trong, ti€n mat dau,
tién con, ti€n dinh hinh. Trén may ti¢n cling co thé thuc hién doa, khoan va
tién ren bang cac dao cat, dao doa, tard ren...Kich thudc gia cong trén may
tién cd thé tir ¢& vai mili dén hang chuc mét.

May tién 1a loai may cong cu dé gia cong hinh thu cac chi tiét may.
Nguyén cong chu lyc ma may tién thuc hién dugc la tién cac khdi hinh tru
(tron, bac); cit ren, khoan 16 hoic tién céc vat thé dinh hinh tron xoay khac.

Hinh dang bén ngoai cua may tién nhu hinh 3.2. Trén than may 1 dat u
trude 2, trong do6 cé truc chinh quay chi tiét. Trén g0 truot dat ban dao 3 vau
sau 4. Ban dao thuc hién sy di chuyén dao cit doc va ngang so véi chi tiét. O
u sau dat miii chong tdm dung dé giit chat chi tiét dai trong qua trinh gia cong,
hodc dé gia miii khoan, miii doa khi khoan, doa chi tiét.

1. Than may;
2. U trudc;
3. Ban dao;
4. U truoc;

1T

HINH 3.2: HINH DANG NGOAI CUA MAY TIEN

b. Nhimg yéu cau va dic diém ddi véi truyén dong dién va trang bi dién cua
may tién

- Truyén dong chinh: Truyén dong chinh can phai duoc dao chiéu quay dé
dam bao quay chi tiét ca hai chiéu, vi du khi ren trai hodc ren phai. Pham vi
diéu chinh tc d6 truc chinh D< (40+125)/1 vé6i do tron diéu chinh ¢ = 1,06
va 1,21 va cong suat 1a hang sé (Pc = const). O ché d6 xac lap, hé thong
truyén dong dién can dam bao do cimg dic tinh co trong pham vi diéu chinh
tbc do voi sai s tinh nhé hon 10% khi phu tai thay doi tir khdng dén dinh
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mirc. Qua trinh khoi dong, ham yéu cau phai tron, tranh va dap trong bo
truyén lyc. Di voi méy tién ¢d ning va may tién ding dung gia cong chi tiét
c6 dudng kinh 16n, dé dam bao tdc do cat tdi vu va khong ddi (v = const) khi
duong kinh chi tiét thay d6i, thi pham vi diéu chinh téc d6 duoc xac dinh boi
pham vi thay di toc d6 dai va pham vi thay d6i duong kinh:

0= @ pax — V 'D-.-: TN V 'D.-n'l:l;x

L A Voin L —
O nhitng may tién ¢& nho va trung binh, hé théng truyén dong dién chinh
thuong 1a dong co khong ddng bo roto 16ng séc va hop tée do cd vai cap toc
ds. O cac may tién cd ndng, may tién ding, h¢ théng truyén dong chinh diéu
chinh 2 ving, str dung bd bién d6i dong co dién mot chiéu (BBD — D) va hop
tbc do: khi v< vgh dam bao M = const; khi v> vgh thi P= const. B0 bién doi
c6 thé 1a may phat mot chiéu hodc bo chinh luwu dung Thyristor.
- Truyén dong in dao: Truyén dong in dao can phai dao chiéu quay dé dam
bao dn dao hai chiéu. Pao chiéu ban dao c6 thé thuc hién bang dao chiéu
dong co dién hoic dung khép ly hop dién tir. Pham vi diéu chinh téc d6 cua
truyén dong dién hodc dung khdp ly hop dién tir. Pham vi diéu chinh téc do
clia truyén dong an dao thudng 1a D = (50+ 300)/1 v6i do tron diéu chinh ¢ =
1,06 va 1,21 va momen khong doi (M = const). O ché d6 lam viéc xac lap, do
sai 1éch tinh yéu cau nho hon 5% khi phu tai thay doi tir khong dén dinh mirc.
Pong co can khoi dong va hdm ém. Toc do di chuyén ban dao ciia may tién
¢& ning va may tién dung can lién hé voi téc do quay chi tiét d& dam bao
nguyén luong an dao. O may tién c¢& nho thudng truyén dong an dao duoc
thuc hién tir dong co truyén dong chinh, con & nhitng may tién nang thi truyén
dong an dao dugc thuc hién tir mgt dong co riéng la dong co mot chiéu cép
dién tir khuéch dai may dién hodc bo chinh luu c6 diéu khién.
- Truyén dong phu: Truyén dong phu cta may tién khong yéu cau diéu chinh
tdc do va khong yéu cau gi dic biét nén thuong sir dung dong co khong dong
b roto 10ng soc két hop véi hop toe do.
2.2 Trang bi dién may tién T616
a. Nghién ctru so @6 nguyén ly mach dién may tién T616
- Trang bi dién:

1D: Pong co truyén dong truc chinh (quay mam cip); loai: AO51 - 4D2;
3~ - 380V; 4,5kW; 1440Rpm.

2D: Bong co bom dau boi tron; loai: ®TOL - 2; 3~ - 380V; 0,125kW:;
2800Rpm.

3D: bong co bom nudc; loai: [TA22; 3~ - 380V; 0,125kW; 2800Rpm.

P: Dén chiéu sang 1am viéc; 36V/ 10W.

BA: Bién ap 380V/ 36V, dung cap ngudn dién ap thap cho dén D.
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KC: Tay gat (bd khéng ché) 3 vi tri, 4 tiép diém ding diéu khién may.
1CD; 2CD: Cau dao ngudn.

1CC; 2CC: Cau chi

1K; 2K; 3K: Cbng tic to

K: Cong tic, diéu khién dén chiéu sang.

RU: Ro le dién ap

3~-380
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HINH 3.3: SO PO NGUYEN LY MACH MAY TIEN T616

- Nguyén ly hoat dong ctia mach dién:
Pong cau dao 1CD cép ngudn cho mach dong luc va mach diéu khién.
Tay gat co khi KC dang & vi tri s6 0 nén tiép diém KC(1,3) kin cap dién
cho RU, tiép diém RU(1,3) déng lai chuan bj cho mach lam viéc.
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Van hanh méy bang tay gat KC. Gia sir dat KC & vi tri s6 1: Khi d6 tiép
diém KC(3,5) va KC(3,13) duoc nbi kin. Nén dau tién dong co bom dau 2D
1am viéc 1am cho tiép diém 3K(4,2) déng lai cAp ngudn cho cudn 1K(7,4) va

mam cap quay thuan.

Mudn déo chiéu quay thi gat KC vé vi tri s6 2, qua trinh xay ra twong tu.

Thao tac dong co 3D dé bom nudc 1am mat bang cau dao 2CD.

Ding méy bang cach chuyén tay gat KC vé s6 0 va sau cat han ngudn
bang cau dao 1CD.

Bat tit cong tic K dé dén D chiéu sang 1am viéc.
- Thiét bi bao vé va lién dong

Ngén mach: cac cau chi 1CC, 2CC.

Kém ap va chong tu dong mé may lai: RU

Céc khau lién @ong: Sinh vién tu phan tich.
- So d6 thiét bi va di day: (Sinh vién bb sung cho hoan thién hinh 3.4)
b. Lap rap mach
+Buéc 1: Lua chon va lip thiét bi

Bang 3.1: Bang ké trang bi di¢n hinh 3.3

Stt | Kihiéu | SL Chirc nang
1 |1CD 1 | Cau dao ngudn, dong cat khdng tai toan bo mach.
2 | 2CD 1 | Cau dao diéu khién dong co bom nudc 3D.
3 | 1CC 3 | Cau chi bao vé ngan mach dong co tryc chinh 1D.
4 |2CC 3 | Cau chi bao vé ngin mach cho c4c dong co bom
dau (2D); va bom nudc (3D).
5 |KC 1 | Tay gat chit thap: 3 vi tri, 4 tiép diém: diéu khién
may lam viéc.
6 |1K; 2K 2 | Cong tic to, dao chiéu quay dong co truc chinh 1D.
7 |3K 1 | Cdng tic to, diéu khién dong co bom diu 3D.
8 |RU 1 | Ro le dién ap, bao vé kém &p va chong mé may lai
cho toan mach.
9 |BA 1 | Bién ap cach ly, cip nguodn an toan cho dén chiéu
sang lam viéc.
10 | K 1 | Cong tic, diéu khién dén chiéu sang lam viéc.
11 | P 1 | Pén chiéu sang lam viéc.

- Chon dtng chung loai, s6 luong cac thiét bj va khi cu dién can thiét.

- Pinh vi c4c thiét b 1&n panen, tay gat KC dang vi tri trén bé may.

+Buéc 2: Lap mach diéu khién

- Poc, phan tich so @6 nguyén ly, so d6 nbi day.

- Lap mach diéu khién theo so d6: Lién két céc tiép diém trong tay gat KC
danh sb cac dau day ra. Lap dit duong day tir tay gat dén ta dién.
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Pau mach ro le dién &p (luu y tiép diém RU(1,3) va KC(1,3).

Pau duong day vao cudn hat cong tic to 1K, 2K.

DPéu dudng day vao cudn hut cdng tic to 3K. Chu y duong day ra tir tay
gat, tiép diém khoa chéo.

D4u mach dén bao 1am viéc, kiém tra cin than ngé vao/ ra cia bién thé.
+Budc 3. Lép mach dong luc
- Poc, phan tich so 6 nguyén ly, so d6 ndi day.
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- Lap mach dong luc theo so d6:
Déu c4c mach dao chiéu ¢ cac cdng tic to 1K, 2K.
Pau duong day cap ngudn cho dong co bom dau, bom nudc.
Lién két duong day cap ngudn cho dong co bom diu, bom nudc qua cau
chi 2CC va cau dao 1CD.
Lap duong day cip ngudn dong luc cho hé thong:
Dau duong day cip ngudn cho dong co bom nude qua cau dao 2CD.
Lap dit cap tir cc dong co dén ta dién.
c. Kiém tra, van hanh va stra chita hu hong
- Kiém tra mach cudn hut 1K, 2K; 3K.
- Kiém tra thdng mach, cham vo tai cic cau dau day.
- Kiém tra mach dong luc:
Hét strc luu Y van dé an toan, chiéu quay cau cac dong co.
Kiém tra can than su lién dong gitta cac chi tiét co khi va hé thong dién.
C6 thé két hop do kiém tra va quan sat bang mit.
- Van hanh khong tai:
C0o 1ap mach dong luc tai cac cau dau day.
Cép ngudn va van hanh mach diéu khién:
Tay gat dit ¢ s6 0: RU hut, mach chuén bi 1am viéc.
Bac KC vé 1: 3K va 1K hit.
Bac KC vé 2: 3K va 2K hut.
Pong cong tic K, dén D sang.
- Van hanh c¢é tai:
Cit ngudn, lién két lai day ndi mach dong luc cho cac dong co.
Pong cau dao 1DC dé cap ngudn cho mach dong luc.
Sau d6 cap ngudn cho mach diéu khién:
Tay gat dit ¢ s6 0: RU hat, mach chuan bi 1am viéc.
Bac KC vé 1 hodc 2: mam cap s& quay thuan hoic nghich.
bong ciu dao 2CD dé van hanh dong co bom nudc.
Pong cong tac K, dén P séang.
- M6 phong su ¢b va sira chita hu hong:
Cat nguén cung cép.
Su ¢d 1: Ho mach tai tiép diém 3K(4,2), sau d6 cho mach van hanh.
Quan sat ghi nhan hién tugng, giai thich.
Su ¢ 2: Hoan vi dau day 5, 9 véi nhau, sau d6 cho mach van hanh. Quan
sat trang thai cia mam cap, ghi nhan hién tugng, giai thich.
Su ¢6 3: Ho mach ro le dién &p, ndi tat tiép diém KC(1,3). Cap ngudn
cho mach van hanh.
Quan sat trang thai lam viéc binh thuong.
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Mach dang hoat dong, cat cau dao 1CD, cho cac dong co dung han,
dong 1CD tro lai. Quan sat trang thai lam vi¢c cua mach, ghi nhan hién
tuong, giai thich.
- Sinh vién bao cdo vé& qua trinh thuc hanh dé tir 6 tim ra cic phuong phap
cai tién, cach viét: Luoc thudt lai qué trinh ldp rap, cac sai 16i mac phai (néu
c6). Giai thich cac hién twong khi van hanh mach, cac nguyén nhan giy hu
hong khi mé phong. Vai trd cua ro le dién ap trong mach? Thiét bi ndo c6 thé
thay thé dugc.
BAI TAP MO RONG
3.1 Trong mach dién may tién T616. Hay thuc hién:
- Thay thé tay gat KC bang khi cu dién khac, sao cho mach hoat dong nhu cil.
- Bao vé qué tai cho dong co truc chinh.
- C6 dén tin hiéu cho cac trang thai lam viéc ctia may.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tugng.
c. M6 phong sy c6, quan sat ghi nhan hién tuong.
d. Lam béao céo thuc hanh, giai thich hién tuong.
3. Trang bi dién nhom may phay
Muc tiéu:
3.1 bic diém, yéu cau trang bi dién
a. Khéi niém chung
May phay la loai may cong cu dung gia cong cac duong nét hinh dang
phtic tap cua chi tiét nhu: phay cac rinh thang, rdnh xoan; phay ren vit trong
va ngoai, phay cac banh ring ... Qua trinh gia cong bé mat trén mdy phay thuc
hién bang hai chuyén dong phdi hop: chuyén dong quay cta dao phay va
chuyén dong tinh tién cua chi tiét gia cong theo phuong thing dung, theo
chiéu doc hodc phuong nam ngang.

Théan may chira hop tdc do;

Xa ngang may;
Gia 3o truc dao;

Ban may;

A N

Dé may:;

HINH 3.5: HINH DANG NGOAI CUA MAY PHAY



150

b. Truyén dong ctia may phay

Chuyén dong chinh trong may phay 13 truyén dong quay ludi dao phay
va chuyén dong an dao.
Chuyén dong quay ludi dao phay: Yéu cau phai dao duoc chiéu quay va pham
vi diéu chinh téc d6 rong (D tir 20/1 dén 60/1). Thuong dung DKB ro to 16ng
s6c ¢6 bd BChTD.
Chuyén dong an dao 1a chuyén dong dich chuyén cua chi tiét so v6i chuyén
dong cua dao phay: Trong cic may phay cd nhd, truyén dong nay dugc thuc
hién tir truyén dong tryc chinh qua hé thong tay gat va hop s6. Con trong cac
may ¢& 10n do yéu cau chat luong diéu chinh cao nén thuong dung PC - DC
kich tir doc 1ap va céc bo diéu toc phu hop.

Chuyén dong phu: chay nhanh ban, bom dau, 1am mat, di chuyén xa ...
Thudng ding PKB ro to 16ng soc.
3.3.2 Trang bi dién may phay 6H81
a. Nghién ctru so dd nguyén ly mach dién
- Trang b1 dién:

1D: Pong co truyén dong truc chinh (quay dao phay); loai: AO — 51— 4;
3~-380V; 4,5 kW; 1440Rpm.

2D: Pong co truyén dong ban; loai: ®T — 41 — 4; 3~ - 380V; 1,7kW,
1420Rpm.

3D: Bong co bom nudc; loai: [TA-22; 3~ - 380V; 0,12 kW; 2800Rpm.

KC: Tay gat (bo khéng ché) 3 vi tri, 6 tiép diém ding dao chiéu quay
dong co 1D.

FH: Phanh hdm dién tir dung hdm cudng buc dong co truc chinh khi
dirng may.

BA: Bién ap 380V/36V: diing cap ngudn cho dén P.

P: Pén chiéu sang 1am viéc; 36V/10W.
- Nguyén ly lam viéc:

Poéng cau dao 1CD cap ngudn cho mach.

An nat Mr(5,7) dé thir may.

Thao tac may bang nat Miy(5,7), cudn day 1K(7,6) c6 dién va dong co
1D lam viéc. Dao phay quay thuan hay nghich tuy vao tay gat KC & vi tri 1
hoac 2.

Di chuyén ban thi 4n Mg(5,11). Ban di chuyén vé trai, sang phai, vao
trong hay ra ngoai tuy thudc vao tay gat co khi trén bé may.

Cong tic hanh trinh KH(1,3) dung dé khéng ché chuyén dong cta hé
théng khi ban di chuyén dén cubi hanh trinh.

Dirng may thi 4n nat D (3,5).
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Thao tac dong co 3D dé bom nudc bang cau dao 2CD khi ban da l1am

viéc.
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- Cac khau bao vé va lién dong:
Ngén mach: cac cau chi 1CC; 2CC.
Qua tai: Cac ro-le nhiét 1RN; 2RN.
Chiéu sang lam viéc: Pén D - 36V.
- So @6 thiét bi va di day: (Sinh vién bo sung cho hoan thién hinh 3.7)

b. Lap rap mach

+Buéc 1: Lya chon va ga 1ap thiét bi
Bang 3.2: Bang ké trang bi dién hinh 3.6

Stt | Kihiéu | SL Chirc nang
1 |1CD 1 | Cau dao ngudn, dong cit khong tai toan bd mach.
2 |2CD 1 | Caudao diéu khién dong co bom nuéc 3D.
3 |1CC 3 | Cau chi bao vé ngan mach dong co truc chinh 1D.
4 |2CC 3 | Cau chi bao vé ngan mach cho cac dong co truyén
dong ban (2D); va bom nudc (3D).
5 |KC 1 | Tay gat dong luc: 3 vi tri, 6 tiép diém: diéu khién
dao chiéu dong co truc chinh.
6 |1K 1 | Cong tic to dong cat mach dong co truc chinh 1D.
7 |2K 1 | Cong tic to diéu khién dong co truyén dong ban
2D.
9 |1RN;2RN | 2 | Ro le nhiét; bao vé qua tai cho 1D va 2b.
10 |FH 1 | Phanh h@m dién tir; hdm dung dong co 1D.
11 | BA 1 | Bién ap céch ly, cap ngudn an toan cho dén chiéu
sang lam viéc.
12 | K 1 | Cong tic, diéu khién dén chiéu sang lam viéc.
13 |b 1 | Dén chiéu sang lam viéc.

- Chon dung chung loai, s6 luong céc thiét bi khi cu can thiét.
- PBinh vi cac thiét b 1én panen.
- Pinh vi tay gat KC dang vi tri trén bé may.
+Budc 2: Lip rap mach dién
- Poc, phan tich so @6 nguyén ly, so d6 nbi day.
- Lap mach diéu khién theo so do:
Péu dudng day vao cudn huat cong tic to 1K. Luu ¥ bd nit 4n My, My
va tiép diém 1K(9,7); x4c dinh chinh xac vi trf, cc dau day cta cong tic hanh

trinh KH(1,3).

Pau dudng day vao cudn hut cong tac to 2K.

Dau mach dén bao 1am viéc, kiém tra cin than ngo vao/ ra cia bién thé.
- Lap mach dong luc theo so do:

Lién két cac tiép diém trong tay gat KC danh s cac dau day ra. Lip dat
duong day tir tay gat dén ta dién.
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Lap mach phanh ham dién tir FH.
Pau duong day cap ngudn cho dong co truc chinh, bom dau, bom nudc.
Lién két duong day cap ngudn chinh cho hé théng phia sau cau dao 1CD

va cac cau chi.

Lap duong day cip ngudn dong luc cho hé thong:

Dau duong day cip ngudn cho dong co bom nudce qua cau dao 2CD.

Lap duong day tir tay gat dong luc dén dong co truc chinh 1D.

Lap dit cap tir cac dong co dén tu dién.
c. Kiém tra, van hanh va sta chira hu hong
- Kiém tra mach cuon hut 1K, 2K
- Kiém tra thdng mach, cham vo tai cic cau dau day.
- Kiém tra mach dén béo.
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- Kiém tra mach dong lyc:

Hét strc luu Y van dé an toan, chiéu quay cia cac dong co.

Kiém tra can than su lién dong gitta cac chi tiét co khi va hé thong dién.
C6 thé két hop do kiém va quan sat bang mat.

- Van hanh khong tai:

Co lap mach dong luc tai cac cau dau day.

Cap nguodn va van hanh mach diéu khién: 4n nat M+: 1K hat, budng tay
an nut, mach khéng ty duy tri. Nat nay c6 tic dung thir may (nhdp may)
chuan bj lam viéc.

An nit Mpy: 1K hit.

An nut Mg: 2K hdt.

Pong cong tic K, dén D sang.
- Van hanh c¢é tai:

Cit nguén, lién két lai day ndi mach dong luc cho cac dong co.

Pong cau dao 1DC dé cap ngudn cho mach dong luc.

Sau d6 cap nguon cho mach diéu khién:

Tay gat dat ¢ s6 0: dong co truc chinh 1D chua duoc nbi ngudn.

Bac KC vé 1 hodc 2: sau d6 an ntt My, truc chinh s& quay thuan hoic
nghich.

An nut Mg: ban di chuyén. Sau d6 dong cau dao 2CD dé van hanh dong

co bom nudc.

Pong cong tic K, dén b séang.

An nat D(3,5): truc chinh duge hdm phanh tire thoi.
- M6 phong su ¢b va sira chita hu hong:

Cat ngudn cung cép.

Su ¢ 1: Néi tat tiép diém MT(5,9), sau d6 cho mach van hanh. Quan
sat ghi nhan hién tuong, giai thich.

Sy ¢ 2: Hé mach dudng day dau vao FH, sau d6 cho mach van hanh.
Quan sat trang thai cua truc chinh, ghi nhan hién tuong, giai thich.

Su ¢6 3: Doi duong day cip ngudn cho dong co bom nude sang phia
sau tay gat KC (lap song song véi BC 1D). Cap ngudn cho mach van hanh.

Quan sat dong co bom nudc khi truc chinh quay thuan. Pao chiéu quay
tryc chinh, dong co bom nudc lam viéc thé nao?
- Viét béo c4o vé qua trinh thuc hanh:

Luoc thuat lai qué trinh 1ap rap, cac sai 16i mac phai (néu co).

Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong...

Vai trd ctia KH va FH trong mach? Thiét bi hay dang mach dién nao c6
thé thay thé duoc phanh hdm FH.
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BAI TAP MO RONG

3.2 Trong mach dién may phay 6H81. Hay thuc hién:
- Thay thé tay gat KC bang khi cu dién khac, sao cho mach hoat dong nhu cil.
- Thay thé phanh hdm FH bang dang mach dién khac, sao cho tinh ning ham
ding dong co truc chinh van dam bao.
- CO6 dén tin hiéu cho cac trang thai lam viéc ciia may.

a. Sinh vién v& hoan chinh so d6 va lip rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong sy ¢, quan sé&t ghi nhan hién tuong.

d. Lam b&o cao thuc hanh, giai thich hién tuong.
4. Trang bi dién nhom may doa
Muc tiéu:
4.1 Dic diém, yéu cau trang bi dién
a. Pic diém cong nghé

May doa dung dé gia cong chi tiét v6i cac nguyén cong: khoét 15, khoan
16, c6 thé dung dé phay. Thuc hién cac nguyén cong gia cong trén may doa s&
dat duoc do chinh xac va d6 bong cao. May doa dugc chia thanh hai loai
chinh: may doa dimg va may doa ngang. May doa ngang dung dé gia cong
cac chi tiét ¢& trung binh va nang.

HINH 3.8: HINH DANG BEN NGOAI MAY DOA NGANG
Trén b¢ may 1 dat tru trude 6, trén do ¢o u truc chinh 5. Tru sau 2 ¢6 dat
gia 3 dé giir truc dao trong qua trinh gia cong. Ban quay 4 gé chi tiét co thé
dich chuyén ngang hodc doc b¢ mdy. U truc chinh cé thé dich chuyén theo
chiéu thang dimg cung truc chinh. Ban than truc chinh c6 thé dich chuyén
theo phuong nam ngang. Chuyén dong chinh 1a chuyén dong quay cua dao
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doa (truc chinh). Chuyén dong an dao c6 thé 1a chuyén dong ngang, doc cia
ban may mang chi tiét hay di chuyén doc cta truc chinh mang dau dao.
Chuyén dong phu 1a chuyén dong thang dimg ctia u dao v.v...

b. Y&u cau truyén dong dién va trang bi dién may doa

- Truyén dong chinh: Yéu cau can phai dam bao dao chiéu quay, pham
vi diéu chinh téc do D = 130/1 véi cong suat khdng doi, d6 tron diéu chinh ¢
= 1,26. Hé thong truyén dong chinh can phai hdm ding nhanh. Hién nay hé
truyén dong chinh may doa thuong duoc st dung dong co khong dong bo
roto 16ng séc va hop tée do (dong co cd6 mot hay nhidu cép toc d6 ). O nhitng
may doa cd nang co thé sir dung dong co dién mot chiéu, diéu chinh tron
trong pham vi rong. Nho vay co thé don gian két cAu, mit khac c6 thé han ché
duoc moémen & ving toc do thap bang phuong phap diéu chinh téc d6 hai
vung.

- Truyén dong an dao: Pham vi diéu chinh téc d6 cua truyén dong an dao
1a D = 1500/1. Lugng an dao duoc diéu chinh trong pham vi 2 + 600mm/ph;
khi di chuyén nhanh, c6 thé dat dén 2,5 + 3mm/ph. Luong in dao (mm/ph) &
nhimg may c& yéu cau dugc gitt khong do6i khi tbe do truc chinh thay doi. Pac
tinh co can co do cung cao, voi do on dinh toc d6 <10%. Hé théng truyén
dong an dao phai dam bao do tdc dong nhanh cao, dung may chinh xac, dam
bao sy lién dong vé6i truyén dong chinh khi lam viéc tu dong. O nhimg may
doa ¢& trung binh va ning, hé thong truyén dong an dao sir dung hé thdng
khuéch dai may dién - dong co di¢n mot chiéu hodc hé théng T-D.

4.2 Trang bi dién may doa 2A450
a. Trang bi dién

May doa toa d6 2A450 dung dé gia cong nhiéu 16 ¢ toa do khac nhau
trén 1 chi tiét gia cong tién. May doa nay cho phép nhan duoc d6 chinh Xxéac
gia cong cao. Trén may c6 thé thuc hién duoc cac phép do kich thude 1dy dau
va kiém tra kich thudc giita cac tam cua 16.

DPong co truyén dong chinh - b 1a dong co dién mot chiéu kich tir doc lap
c6 Pdm = 8kW; Udm = 220V; ndm = 1440vg/ph. Pham vi diéu chinh téc do
D =10:1.

Bién ap dong luc BA dung dé phéi hop dién 4p giita dién ap ludi dién va
dong co D, nham han ché tbc do tang truong dong dién (di/dt) dé bao vé
Thyristor. B chinh luu cau 3 pha dung Thyristor cap dién cho dong co D.
Chinh luu cau 3 pha ding Di6t cip dién cho cudn kich tir CKD cua dong co
va mach diéu khién cong nghé ctaa may.

Pé nang cao chat luong tinh va chat luong dong cta hé théng, hé thong
truyén dong chinh 1a hé diéu khién kin c6 hai mach vong phan hoi:

- Phan h6i &m dong dién: tin hiéu ti 1é v&i dong dién phan tng ctia dong co
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lay tir bién dong 1T + 3TI va cau chinh luu 1CL (U, = Kjl,).

- Phan ho6i am tc do: tin hiéu ty 1& véi tée do ctia dong co 14y tir may phét
tdc FT (Urr = Ko.@).

- Bo diéu chinh dong dién R, 1a khau ti 18 - tich phan

- B6 diéu chinh téc do R, 12 khau ty 18
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So d6 diéu khién bo bién d6i Thyristor c6 3 kénh cho cac pha A kich mé
cac Thyristor 12 1T va 4T; pha B cho 3T va 6T; pha C cho 5T va 2T. Do thi
do tai cac diém cua so dd diéu khién mot kénh nhu hinh 3.10.
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HINH 3.10: PO THI BIEN AP TAI CAC PIEM PO

b. Nguyén ly 1am viéc cta so d6 diéu khién cong nghé

AnM — Pg = 1, — ddng dién cho cac b bién ddi va ngudn didu khién.
Piéu chinh téc do dong co dudi téc dd dudi toc do co ban bang chiét ap VR3.
Téc do dong co ting dan dén oam. Khi dién ap dat 1én dong co dat tri sé dinh
murc, role dién 4p RDA tac dong — tiép diém RPA =1, — KCB = 1, — tiép
diém KCB mé ra dé bién tré BT dau ndi tiép voi cudn kich tir CKD 1am giam
tir théng, tang toc dén tri s6 cuc dai dén 3000vg/ph.

Ding may biang cach 4n nut D, cong tic to Pg mat dién, tiép diém
thudng dong cta nd s& 1am cho cdng tic to KH ¢6 dién, tiép diém cua nd s&
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dau Rh song song véi phan tGng ciia dong co. Qua trinh him dong ning bt
dau. Khi toc d6 dong co giam dan gan bang khong, dibt on ap D14 khong bi
danh thing, role RLD khéng tac dong dé tiép diém cua nd s& cit dién cudn
day cong tic to KH.
- Bao vé qué ap cho cac Thyristor 1T =+ 6T bang mach R-C dau song song voi
cac Thyristor.
- Bao vé mat tir thdng bang role dong dién RTT.
- Hé théng chi 1am viéc khi quat gi6 1am mét cho cac Thyristor da lam viéc
(RAL da kin).
3.4.3 Trang bi dién may doa 2620
a. Thong so ky thuat
May doa 2620 la may cd6 kich thudce cd trung binh.
- Buong kinh truc chinh: 90mm
- COng suat dong co truyén dong chinh: 10kW
- Toc d6 quay truc chinh diéu chinh trong pham vi: (12,5 + 1600)vg/ph
- COng suat dong co an dao: 2,1kW.
- Toc d6 dong co an dao co thé diéu chinh trong pham vi (2,1 + 1500)vg/ph
- Toc d6 16n nhét: 3000vg/ph
b. So dd truyén dong chinh may doa ngang 2620
So d6 gom 2 dong co khdng dong bo:

DB 13 dong co bom dau bdi tron dugc doéng cat nhd cdng tic to KB.

Pong co truyén dong chinh D 13 dong co khong déng bo roto 10ng soc
hai cip tc do: 1460vg/ph khi day quin stato dau tam giac A va 2890vg/ph
khi d4u sao kép (YY). Viéc chuyén d6i téc do tir thap 1én cao tuong tmg véi
chuyén doi tbe do tir ddu A sang YY va nguoc lai dugce thuc hién boi tay gat
co khi 2KH(5). Néu 2KH(5) = 0, day quin dong co duoc ddu twong tng voi
tbc d6 thap. Khi 2KH(5) = 1, day quén dong co duge ddu YY tuong tng véi
tbc do cao. Tiép diém 1KH(4) lién quan dén thiét bi chuyén doi téc do truc
chinh. N6 ¢ trang thai ho trong thoi gian chuyén doi toc do va chi kin khi da
chuyén dbi xong. Bdng co dugc dao chiéu nho cac cong tic to 1T, 1N, 2T,
2N.
Nguyén ly lam viéc:
- Thir may: Mubn diéu chinh hodc thtr may, 4n TT(12) hoic TN(14) —
2T(12) = 1, hodc 2N(14) = 1, — dong co dugc ndi A véi dién tré phu Rf lam
cho ddng co chi chay véi toc do thap.
- Khoi dong: Gia sie 1IKH(4) =1, 2KH(5) = 1.
Mudn khéi dong thuan 4n MT(1) — 1T(1)=1,— 1T(3)=0, 1T(8) =1, 1T(1-
2)=1, - KB(2) = 1, — tiép diém KB(2) = 1, nbi véi 1T(1-2) tao mach duy
tri. KB(4) = 1, — Ch(4) = 1, dong thoi RTh(7) = 1. Sau mdt thoi gian chinh
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dinh, RTh(4) =0, — Ch(4) = 0; RTh(5) =1, —» 1Nh(5) =1, —» 1INh(6) = 1, —
2Nh(6) = 1. Két qua khi 4n MT ta dugc: KB, 1T, Ch c6 dién; sau d6 KB, 1T,
INh, 2Nh c6 dién. KB(dl) = 1, dong co DB quay bom dau boi tron. 1T(dl) =
1, va Ch(dl) =1, — dong co D duoc ndi A khéi dong voi tde do thép; sau mot
thoi gian duy tr, 1T(dl) = 1, INh(dl) = 1, 2Nh(dl) = 1, dong co D dugc ndi
YY chay véi tbe d6 cao. Néu 2KH(5) = 0, — chi ¢6 1T(1) va Ch(4) c6 dién
— d6ng co chi chay & toc do thap.

Khéi dong nguoc 4n MN.

h[l] 1CC E[”]u:c Cﬁ 1CC
|\T [in]ur |gh'|gT T[N [N a7 28 [T

oy T Of O] =000
re [ C RN IRN) Eﬁﬂf e kB k8
| Ch [Ch [Ch BB
Inh = b = INh = CGru| 2R
2Nk mn |
| I
B
. L ]
L 1 IN 1T = MT
L TH T H W . . tla
2 | IRN IRN KB E Eﬁa
LT .m‘ m" LMh
5 -
ks " RTh O IKH
4 ml He . —
RTh | Wh ZKH
5 1B —_
IMh IWh
[ — |
—]RTh
T I
RKT- | 2RH IRH IT RTr
Nl H I e s Im
9 RTr —
0 L
RKT-2 IRH mu—] PR N
L1 1 1L e 11
N zT. T KB
12 ¥ &
H zl.:u-[}z cn 7o
13 | + +H
=

HINH 3.11: SO PO PIEU KHIEN TRUYEN BONG TRUC CHINH MAY DOA 2620



161

- Him may: Pé chuan bi mach him va kiém tra téc d6 dong co, so d6 sir dung
role kiém tra toc 46 RKT ndi truc véi dong co B (khong thé hién trén so do).
RKT l1am viéc theo nguyén tic ly tdm: khi tbc do 16n hon gia tri chinh dinh
(thudng khoang 10%) toc d6 dinh muc, néu dong co dang quay thuén thi
tiép diém RKT-1(8) dong; néu dang quay nguoc thi tiép diém RKT-2(11)
dong. Gia su dong co dang quay thuan. RKT-1(8) = 1, —» 1RH(8) = 1, —
1RH(8-9) = 1, va 1RH(13-14) = 1. Néu dang quay cham thi KB, 1T, Ch c6
dién; néu quay nhanh thi KB, 1T, 1Nh, 2Nh, RTh ¢6 dién. — Ch(13) = 0,
hoac RTh(13) = 0.

Mudn dimg, 4n D(1) — 1T, KB, Ch hoic 1T, KB, 1Nh, 2Nh, RTh mét dién
— Ch(13) = 1, hodc RTh(13) = 1, — 2N(14) = 1. Trén mach dong luc, 1T,
KB, Ch, INh, 2Nh mé¢ ra, 2N dong lai — dong co P dugc dao hai trong 3 pha
lam cho déng co him ngugc — toc do giam dén dudi 10% dinh muc thi
RKT-1(8) m¢ — 1RH(8) = 0, —» 1RH(13-14) = 0, — 2N(14) = 0, — dong co
b dugc cat ra khoi ludi , dong co dimg tu do.

c. So d6 truyén dong dn dao may doa ngang 2620
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HINH 3.12: SO PO HE THONG TRUYEN DONG AN DAO MAY DOA 2620
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Hé théng truyén dong an dao thuc hién theo h¢ MPKD c6 bo khuéch dai
dién tu trung gian, thuc hién theo hé kin phan hdi Am tdc dd. Tde d6 an dao
duoc diéu chinh trong pham vi (2,2 = 1760)mm/ph. Di chuyén nhanh dau dao
v6i toc do 3780mm/ph chi bang phuong phap dién khi. Tdc do an dao dugc
thay dbi bang cach chuyén doi strc dién dong cua khuéch dai may dién khi tir
thong dong co la dinh murc, con di chuyén nhanh dau dao dugc thuc hién
bang cach giam nho tir thong dong co khi st dién dong cuia MPKD 1a dinh
muc.Kich tor cuia MPKD 1a hai cuén 1CK va 2CK duoc cung cép tr bo
khuéch dai dién tir hai ting. Tang 1 1a khuéch dai dién ap (dén kép 1DT) va
tang hai 1a ting khuéch dai cong suit (dén 2DT va 3DT).

Tin hiéu dit vao tang 1 1a:

UVlz Ucd —Y.0— Umz

Trong d6: U.q - dién 4p chu dao 13y trén bién trg 1BT;

yo - dién ap phan hdi am tdc d6 dong co, lay trén FT

Umz- dién ap phan hdi mém, ty 18 véi gia téc va dao ham gia tbc,
ldy & dau ra ctia cudn thir cap 2BO-2 va 2BO-3 cua bién ap 2BO, cudn so cap
cua 2BO (2BO-1) ndi tiép vo1 mach R, C. Do do, dong dién so cép cta bién
ap vi phan 2B0-1 gém hai thanh phan ty 1& voi toc do va ty 18 véi gia toc cia
dong co. Nhu vy dién ap th cAp bién ap 2BO sé ti 1¢ voi gia tbe va dao ham
cta gia toc dong co.

Pién 4p dat vao tang khuéch dai 2 1a Uy, duoc xac dinh bang biéu thic:

Uw =Un—Um
Trong d6: U,1 - dién 4p dau ra tang 1, 1a dién 4p roi trén dién tro R8, R9.

Umi- dién 4p phan hdéi mém ty 1 v6i dao ham dong dién mach
ngang, dugc lay trén hai cudn thir cdp 1BO-2 va 1BO-3; cudn so ciap 1BO-1
mac ndi tiép trong mach ngang cia MPKD.

Nguyén ly 1am viéc: khi dién ap chi dao bang khong, do so d6 bd
khuéch dai ndi theo so d6 can bang nén dong dién andt hai nira dén 1DT 1a
nhu nhau (Ip = lar), dién 4p roi trén R8 va R9 biang nhau, nhu vay dién ap ra
tang 1 bang khong.

Url = (lap - |aT).R8 =0
Va tuong tu dong dién anét hai dén 2DT va 3DT bang nhau (I = la3), hai
cudon day 1CK va 2CK c6 dién tré va $6 vong nhu nhau, strc tr dong cua
chung tac dung nguoc chiéu nhau nén stic tir dong tong cia KPMP bang
khong.
Fs = Fick — Fack = (la2 - lag). W =0

Khi RT =1, — U> 0, do su phan cuc cta dién ap chu dao nén nira dén phai
thong yéu hon nira dén bén trai cia 1DT, dién 4p trén R8 16n hon dién 4p trén
R9, dién 4p ra cta tang 1 ¢d cyc tinh 1am cho dén 3BT thdng manh hon 2DT
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tac la 1,3 > 1 hay lock > lick va suc tu déng Fs co déu tuong l’I’Ilg vOi chiéu
quay thudn cua dong co. Toc dd dong co 16n hay bé tuy thudc vao dién ap chu
dao. Khau phan hdi am dong dién c6 ngit: loi dung tinh chat cia MPKD Ia
khi c6 dong dién phan tmg, dién 4p ra ctia n6 s& giam do tac dung cua phan
mg phan tng. Mach phan hdi &m dong dién c6 ngat gdm c6 cudn bu, cau
chinh luu 1V va bién tré 2BT. Khi dong dién phan tmg coOn nho va nho hon
dong dién ngét (Iu< lng), sut ap trén cudn bu nhé hon dién ap trén bién trd
2BT(Uy); cu chinh luu 1V khong thong, va dong dién cudn bu hoan toan
tuong tng v6i dong dién phan img, MPKD duogc bu di. Vi gia thiét Ip = I,
thi strc tir dong cuia cudn bu sé la:
Fb = |b- Wb = |u. Wb
Khi 1, > Ing thi ta c6 Up> Ug; cac van 1V théng, xuat hién dong dién phan
mach 11V va dong dién cudn bu sé giam di mét lugng:
I =l — lv
Mirc @ bu giam di va két qua dién 4p ra cia MPKD giam nhanh khi dong
dién phan mg tang 1am cho dong dién phan ung duogc han ché.
Trong truong hop nay, suc tir dong cuia MPKD la:
Fs=Fw+ Fp— Fg = Fiot (le — l1v). Wh — le. W = F12 — l1iv. W)
Trong do6 : F1 — std cua hai cuon 1CK va 2CK
Fp = lp. W), - strc tir dong cua cudn bu
Fa = le. W) - strc tir dong doc truc dugce bu da Khi (1,< Ing).
Tir cong thirc trén ta thay: khi I, > lyg thi stic tir dong cia MDKD bi giam
di mot luong (1. Wh). Nhu vay c6 thé coi stc tir dong tong cia MPKD
duogc sinh ra bai hai cudn 1CK- 2CK 1a F1; va cudn bu W, véi stre tir dong
(1. Wp) nguoc chiéu stre tir dong Fao.
3.4.4 Trang bi dién may doa 2A613
a. So dd nguyén ly mach dién: (xem hinh 3.13)
- Trang b1 dién
1D: Pong co truyén dong truc chinh (quay dao doa); loai: AO51 -2 —T;
3~-380V; 4,5 KW; 2800Rpm.
2D: Pong co truyén dong ban; loai: AO42 — 6 — T; 3~ - 380V; 1,7KW;
980Rpm.
RTD: Ro-le téc d6 dung hdm nguoc dong co truc chinh.
2BA: Bién 4p 380V/24V: ding cip ngudn cho dén b.
1BA: Bién 4p 380V/127V: duing cap ngudn cho mach diéu khién.
D: Pén chiéu sang l1am viéc; 24V/10W.
3RTr: Ro-le trung gian dung trong dao chiéu dong co 1D.
1RTr; 2RTr: Pinh huéng di chuyén cho ban tmg véi trang thai lam viéc
cua ID.
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-Nguyén 1y lam viéc truyén dong chinh

Pong cau dao CD cép ngudn cho mach.

An nat M(11,19) 1am cuén day 3RTr(27,4) c6 dién nén tiép diém
3RTr(13,7) dong lai cip dién cho cudn 1K va dong co 1D quay thudn chiéu.
Khi d6 Rtd (3,35) dong lai, chuan bi cho mach hdm nguogc 1am viéc.

Dung may bang nat D(1,3), cuén 1K mat dién nén céc tiép diém
1K(35,21) va 1K(21,23) déng lai ddng thdi lam cho 2K dugc cip ngudn qua
trinh hdm nguoc xay ra.

Chu y: Phai an va giit nat D trong subt qua trinh hdm may, khi dong co
gan dirng han thi méi buéng tay ra.

Mudn may quay nghich thi &n Mn(11,13) qua trinh x3y ra tuong tu (cudn
2K lam viéc;Rtd (3,5) va 1K hdm may).

- Truyén dong an dao

Ciing do 1P truyén dong qua 1 tay gat co khi, nguoi ta c6 thé cho an dao
theo 2 chiéu hodc 1 chiéu nao do.
- Di chuyén ban, u

Chuyén tay gat co khi sang vi tri "nhanh” 1am KH(1,9) bi an. N6 s& cat
dién 1K hodc 2K va cip dién cho 3K hoic 4K tlly vao trang thai caa 2RTr.

Do két cau co khi nén 2D bao gid cling 1am viéc dé di chuyén ban nguoc
véi hudng an dao. Cong viéc nay do 1RTr va 2RTr thuc hién nhu sau:

- Ro-le 2RTr khi c6 dién s& lam tiép diém 2RTr(29,31) dong lai hoic tiép
diém 2RTr(29, 33) mo ra. Cac tiép diém nay dugc gilt nguyén trang thai nho
vao 1 chdt co khi. Chi khi 1RTr hut chét nay di thi cac tiép diém trén méi tro
vé trang thai ban dau.
- Do vay: Khi an M+ thi 1K va 1RTr c6 dién, dong co 1D quay thuan nhu da
noi. Pong thoi 1RTr s& hut chdt co khi dé cac tiép diém cua 2RTr ¢ trang
thai nhu trong hinh v&. Nghia 1a 2RTr(29,33) dong lai dé cap dién cho 4K va
ban dugc di chuyén nguoc véi hudng an dao.
- Tuong tu khi 4n My thi 2K va 2RTr ¢6 dién qué trinh x3y ra nguoc lai va
3K c6 dién, ban sé& di chuyén nguoc lai.
- Bao vé va lién dong

Ngén mach: C4c cau chi.

Quaé tai: RN.

Lién dong: 1RTr va chdt co khi; Ry ; KH.
- So' dd bd tri thiét bi va di day: (Sinh vién bo sung hoan chinh hinh 3.14)
b. Lap réap mach dién
+Budc 1: Lya chon va ga lap thiét bi
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Bang 3.3: Bang ké trang bi dién hinh 2.13

Stt| Ki hi¢u SL Chirc ning
1 |1CD 1 |Cau dao ngudn, dong cit khong tai toan bo mach.
2 |1CC 3 |Cau chi bao vé ngan mach cho dong co truc
chinh.
3 |2CC 3 |Céu chi bao vé ngin mach cho dong co ban.
4 |1K; 2K 2 | Cong tic to, dao chiéu va ham nguoc dong co
truc chinh 1D.
5 3K, 4K 2 |Céng tic to, diéu khién déo chiéu dong co truyén
dong ban 2D.
6 RN 1 |Ro le nhiét, bao vé qué tai dong co truc chinh.
7 |Rtp 1 |Ro le td do, hdm nguoc dong co tryc chinh 1D.
8 |[1IRTr;2RTr;| 3 |Ro le trung gian, khéng ché trang thai lam viéc
3RTr va di chuyén ban.
9 [KH 1 |C6ng tic hanh trinh, thao tac khi di chuyén ban.
10 |1BA 1 |Bién ap céch ly, cdp nguon an toan cho dén chiéu
sang lam viéc.
11|2BA 1 |Bién &p cach ly, cap nguon 127V cho mah diéu
khién.
12 |K 1 |C6ng tic, diéu khién dén chiéu sang 1am viéc.
13|D 1 |Dén chiéu sang lam viéc.

+Budc 2: Lap rap, van hanh va mé phong su cb
- Sinh vién tu vach trinh ty 1ap rap, kiém tra.
- Sinh vién tu van hanh mach va m6 phong it nhat 3 su ¢d ¢6 thé xay ra.
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5. Trang bi dién nhom may khoan
Muc tiéu: Néu dugc céc dic diém vé cong nghé va trang bi dién cho may
khoa. Phan tich nguyén 1y hoat dong cac may khoa dién hinh.
5.1 DBac diém, yéu cau trang bi dién
a. Khai niém vé may khoan

May khoan dung gia cong cac 16 hinh tru, gia cong tinh cac 16 do duc hay
dap da c6 san, cling c6 thé cét ren bang ta-ro.
b. Truyén dong ctia may khoan

Truyén dong quay dau khoan 14 truyén dong chinh trong may.

Truyén dong an dao 1a chuyén dong dich chuyén mii khoan doc theo
tryc quay di xudng hét chi tiét can khoan.

Truyén dong chinh thuong ding dong co PKB xoay chiéu 3 pha rd to
16ng sc c6 dao chiéu quay, mot hay nhiéu cap toc d6 1am viéc dai han.

Pham Vi diéu chinh téc do trong khoang D = (50 - 60)/ 1.

Truyén dong an dao ciing duoc thuc hién tir dong co truc chinh thdng
qua hop téc do an dao.

Ngoai ra con c6 dong co bom nudc, nang ha can khoan, xiét can, xiét dau
khoan ...

Hinh dang ngoai va cac bo phan co ban ciia may khoan.

HINH 3.15: HINH DANG BEN NGOAI CUA MAY KHOAN
1. Tru dung; 2. Can khoan; 3. Pau khoan; 4. Ban gé chi tiét;

3.5.2 Trang bi dién may khoan 2A55

a. Nghién ctru so dd mach dién (xem hinh 3.16)

- Trang bi dién:

1D: Quay truc chinh: Loai AQO 51 - 4; 3~ - 380V; 4,5KW; 1440Rpm.

2Db: Di chuyén can va gilr can trén truc: Loai AO41 - 4; 3~ - 380V; 1,7KW;
1420Rpm.
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3D1: Kep chat can khoan vao tru bﬁng thuy luc: Loai I1T22 —4; 3~ - 380V;
1,5KW; 1410Rpm.

3D2: Kep chat dau khoan vao tru bf?mg thuy luc: Loai T1T22 —4; 3~ - 380V;
1,5KW; 1410 rpm.

4D: Bom nudc: Loai ITA — 22; 3~ - 380V; 0,125 KW; 2800 rpm.

KC: Tay gat chit thap: 4 vi tri, 4 tiép diém.

3~ - 380 HINH 3.16: MACH DIEN MAY KHOAN 2A55
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- Nguyén ly lam viéc:

Trudc tién an nat 1M(3,25) cp dién cho 3K1 dé dong co 3P1 va 3D2
lam viéc xiét chat can khoan va dau khoan vao tru.

Khi d6 tiép diém 3K1(3,5) dong lai cdp dién cho ro le dién 4p RU nén
tiép diém RU(3,5) dong lai chuan bi cho mach lam viéc.

DPong dién cho dong co 1D dé quay truc chinh tiy vao vi tri cua tay gat
chir thap KC va tay gat co khi trén bé may co lién quan dén coéng tic hanh
trinh 3KH nhu sau:

Gia str KC dat ¢ vi tri s6 1 (bén phai) thi tiép diém KC(7,9) kin va 4n tay
gat co khi xuéng dudi 1am cho 3KH bj 4n, lac do truc khoan dugc ndi khép
dé quay thuan chiéu.

Con néu KC van dit ¢ 1, nhung kéo tay gat co khi 1én trén thi 3KH ciing
bi 4n nhung truc khoan dugc ndi khép nguoge lai dé quay nghich.

Tuong tu, néu dit tay gat chit thap KC & vi tri s6 2 (bén trai) va ciing
diéu khién tay gat co khi nhu trén thi qua trinh xay ra nguoc lai.

C6 thé tom luoc qué trinh 1am viéc cua truc khoan nhu sau:

KC Co khi | Truc khoan
1 Duoi Thuan
1 Trén Nghich
2 Duéi Nghich
2 Trén Thuén

Dirng may thi chuyén KC vé sb 0 hodc tay gat co khi vé gitra.

Pong co 2D dé di chuyén can ciing duoc thao tic bang tay gat chir thap
KC: Bac KC vé vi tri s6 3 (trén) 1am cho KC(5, 13) kin nén 2K1 tac dong va
2D duge ndi ludi.

DPong co 2P hoat dong nhu sau: Pau tién dong co nay quay truc vit dé
ngi 1ong can khoan. Khi can da long thi mot co cau co khi lam dong
1KH(5,19) dé chuan bi cho viéc giit can khoan trén try sau khi can ngung di
1én. Pong co 2P tiép tuc lam viéc va bo phan co khi s& chuyén sang chuyén
dong nang can di 1én. Khi can da dén vi tri yéu cau, chuyén KC vé giira dé cat
dién 2K1, can ngimg di 1én va tiép diém 2K 1(19,23) dong lai cip ngudn cho
2K2, dong co 2D quay nguoc lai dé bat dau qua trinh xiét can khoan. Khi can
da duoc xiét chat thi 1KH(5,19) mo ra két thac qué trinh xiét can.

Cong tic hanh trinh 2KH dung gi6i han hanh trinh chuyén dong cia can
khoan vé phia trén va phia dudi.

Truong hgp muén ha can khoan thi chuyén tay gat KC vé vi tri s6 4
(duéi) qué trinh Xy ra tuong tu (2K2 ha can; 1’KH va 2K1 xiét can).

Cong tic to 3K1 va 3K2 dung dé md va xiét dau khoan chi 1am viéc khi
an nat 1M va 2M.
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Bao vé va lién dong (Sinh vién tu phan tich).
- So d6 thiét bi va di day (Sinh vién bo sung va hoan thién theo hinh 3.17).
b. Lap rap mach:
+Budc 1: Lya chon va ga lap thiét bi
Bang 3.4: Bang ké trang bi dién hinh 3.16

Stt| Kihiéu | SL Chirc ning

1 | 1CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.

2 | 2CD 1 | Cau dao diéu khién dong co bom nudc 4D.

3 |1CC 3 | Céu chi bao vé ngén mach dong co bom nudc 4D.

4 | 2CC 3 | Cau chi bao vé ngin mach cho cac dong co di
chuyén can (2D); kep can (3D1) va kep dau khoan
(3D2).

5 |KC 1 | Tay gat chit thap: 5 vi tri, 4 tiép diém: diéu khién
tryc khoan va nang ha can khoan.

6 | 1K1;1K2 | 2 |Céng tic to, dao chiéu quay dong co truc chinh 1D.

7 |RN 1 | Ro le nhiét, bao vé qué tai cho dong co truc chinh.

8 | 2K1;2K2 | 2 | Céng tic to, nang ha can khoan tu dong 2P.

9 |3K1;3K2 | 2 | Cong tic to, xiét md can khoan va dau khoan 3D1;
3D2.

10 | RU 1 | Ro le dién ap, bao vé kém &p cho toan mach.

11 | IKH;1’KH | 2 | Cong tac hanh trinh ding trong qué trinh nang ha
can khoan.

12 | 2KH 1 |Bo cbng tic hanh trinh lién dong, giéi han hanh
trinh trén va dudi ctia can khoan.

13 | 3KH 1 | Cong tic hanh trinh, lién két véi tay gat co khi cho
phép truc khoan lam viéc.

14 | 1M; 2M 2 | Nut an thuong md, diéu khién xiét mé can khoan

va dau khoan.

- Chon dtng chung loai, s6 lugng cé4c thiét bi khi cu can thiét.

- Dinh vi céc thiét b I&n panen.

- Pinh vi c4c cdng tic hanh trinh dang vi tri.

- Dinh vi c4c nat 4n 1M, 2M; tay gat KC dung vi tri trén bé may.
+Budc 2: Lap rap

- Poc, phan tich so @6 nguyén ly, so d6 nbi day.

- Lap mach diéu khién theo so do:

Lién két c4c bo nut an, cAc tay gat danh sb cac dau day ra. Lap dat duong day
tir cAc cOng tic hanh trinh dén tu dién.

Pau mach ro le dién &p (luu y tiép diém RU(3,5) va 3K1(3,5).
P4u duong diy vao cudn hut cong tic to 1K1, 1K2.
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Péu duong day vao cudn hut cong tic to 2K1, 2K2. Chu y duong day ra tir
c4c cong tic hanh trinh, tiép diém khoa chéo.

DP4u duong day vao cudn hat cdng tic to 3K 1, 3K2.

- Lap mach dong luc theo so d6:

D4u cac mach dao chiéu & cac cong tic to 1K1, 1K2; 2K1, 2K2 va 3K1, 3K2.
DPéu duong day cip ngudn cho dong co bom nudc.

Lién két duong day cip ngudn qua cac cau chi 1CC, 2CC va cau dao 1CD.

- Lap dudng day cip ngudn cho hé thong:

Lién két song song 2 dong co 3D1 va 3D2.

Lap dat cap tir cac dong co dén tu dién.
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HINH 3.17: SO PO BO TRi THIET Bl MACH DIEN MAY KHOAN 2A55
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+Budce 3: Kiém tra va van hanh
- Kiém tra mach cudn hut 1K1, 1K2; 2K1, 2K2; 3K1, 3K2; RU.
- Kiém tra thdng mach, cham vo tai cic cau dau day.
- Kiém tra mach dong luc:
Hét strc luu ¥ van dé an toan, chiu quay cia cac dong co.
Kiém tra can than su lién dong gitta c4c chi tiét co khi va hé thong dién. C6
thé két hop do kiém va quan sat bang mat.
- Van hanh khong tai:
C0 1ap mach dong luc tai cAc cau dau day.
CAap ngudn va van hanh mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuan bi 1am viéc.
Thao tac tay gat co khi dé dong 3KH.
Bac KC vé 1: 1K1 hut; chuyén KC sang sé 2: 1K2 hit.
Bac KC vé 3: 2K1 hut; chuyén KC sang s6 4: 2K2 hut.
KC dang dat ¢ 3 hoac 4, tac dong vao 2KH thi 2K1 hoac 2K2 nha.
An va giit nat 1M(3,25) hodc 2M(3,29) thi 3K1 hoic 3K2 hit.
- Van hanh c¢é tai:
Cat ngudn, lién két lai day ndi mach dong luc cho dong co 1D va 4D dé van
hanh truc khoan va bom nuéc.
Pong cau dao 1CD, 2CD dé cap ngudn cho mach dong luc.
Sau d6 cap ngudn cho mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuan bi 1am viéc.
Thao tac tay gat co khi dé dong 3KH.
Bac KC vé 1 hoic 2: truc khoan s& quay thudn hoic nghich.
Thao tac tay gat co khi & vi tri nguoc lai (3KH cung duoc 4n xubng).
Chiéu quay cta truc khoan s& nguoc lai khi thao tac KC.
Pong 2CD: dong co bom nude 4D lam viéc.
Cat nguon, lién két lai day ndi mach dong luc cho dong co 2D dé di chuyén
can khoan va dong co 3P 1, 3D2 dé xiét mé can khoan va dau khoan:
Pong cau dao 1DC, 2CD dé cap ngudn cho mach dong luc.
Sau d6 cap ngudn cho mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuan bi 1am viéc.
Bac KC vé 3: can khoan s& duoc nang lén. Con néu KC dit ¢ sé 4 can
khoan sé& ha xudng.
Trong qua trinh nang ha, néu dén cubi hanh trinh thi 2KH tac dong dé
mach dung.
An va gitr nat 1M(3,25) hoic 2M(3,29) can khoan va dau khoan sé dugc
xiét hay mo.
+Budc 4: M6 phong su ¢ va stra chira hu hong
170
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- Cat ngudn cung cap.
- Su ¢ 1: Ho mach tai tiép diém 3K1(3,5), sau d6 cho mach van hanh. Quan
sat truc khoan, ghi nhan hién tuong, giai thich.
- Su ¢6 2: Ho6 mach tai cong tic hanh trinh 3KH, sau d6 cho mach van hanh.
Quan sat truc khoan, ghi nhan hién tugng, giai thich.
- Su ¢b 3: Hoén vi dau day 9, 11 vé6i nhau, sau d6 cho mach van hanh & 2 vi
tri ciia tay gat co khi . Quan sat truc khoan, ghi nhan hién tugng, giai thich.
- Su ¢b 4: Hoan vi dau day 25, 29 v61 nhau, sau dé 4n 1M hodc 2M dé mach
van hanh. Quan sat trang thai xiét mé cua can khoan va dau khoan, ghi nhan
hién tuong, giai thich.
+Budc 5: Viét béo céo vé qué trinh thuc hanh
- Lugc thuat lai qua trinh lap rap, céc sai 16i mac phai (néu co).
- Gidi thich cac hién tuong khi van hanh mach, cac nguyén nhan gy hu hong
Kkhi mé phong...
- Vai tro cta 1KH va 1’KH; néu su ¢ c6 thé xay ra néu céc chi tiét ndy hu
hong?

BAI TAP MO RONG
3.3 Trong mach dién may khoan 2A55. Hay thuc hién:
- Thiét ké mach hdm dirng cho dong co truc chinh.
- Khéng ché dong co bom nude lam viéc sau khi may da bat dau lam viéc.
- C6 dén tin hiéu cho cac trang thai lam viéc ciia may.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su c¢d, quan sat ghi nhan hién tuong.

d. Lam béo céo thuc hanh, giai thich hién tuong.

5.3 Trang bi dién may khoan 2A125
a. Nghién ctru so dd nguyén Iy mach dién hinh 3.18.
- Trang b1 dién:

1D: Pong co truyén dong truc chinh (quay dau khoan); loai: A42 — 4;
3~-380V; 2,8 KW; 2420Rpm.

2D: Bong co bom nudc; loai: ITA — 22; 3~ - 380V; 0,125KW; 2800Rpm.

K1; K2; K3: Bo cong tic xoay ding dao chiéu dong co truc chinh.

BA: Bién &p 380V/36V: diing cap ngudn cho dén D.

D: Pén chiéu sang 1am viéc: 36V; 10W.

- Nguyén ly lam viéc:

Pong cau dao 1CD cép ngudn cho mach chuan bi lam viéc.

Chuyén cong tic xoay (K1; K2; K3) sang phai (quay thuan); do duoc
lién dong co khi nén K1(5,7) va K3(3,5) dong lai dong thdi nén cudn hut 1K
duoc cip ngudn, dong co 1D lamg viéc, truc khoan quay thudn chiéu.

171
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Do ciu tao co khi nén K1(5,7) chi dong trong chéc 1at, sau d6 tu dong
md ra; nhung mach van hoat dong binh thudng vi da co tiép diém duy tri

1K(5,7).

Con néu chuyén cong tic xoay vé bén trai truc khoan s& quay nghich do
K2(13,5) va K3(3,5) dong lai; sau d6 cung dugc duy tri bang tiép diém

2K(5,13).

Ding may bang cach dit cong tic xoay & giita, lac d6 trang thai cua b

cdng tic xoay nhu hinh v&.

Bom nudc thi dong cau dao 2CD khi truc khoan di lam viéc.
DPong cong tic K dé cip ngudn cho dén D théng qua bién ap BA.

HINH 3.18: MACH PIEN MAY KHOAN 2A125
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- So d6 thiét bi va di day (Sinh vién bb sung va hoan thién theo hinh 3.19).
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b. Lip rap mach
+Budc 1: Lya chon va ga lap thiét bi
Bang 3.5: Bang ké trang bi dién hinh 3.18

Stt| Kihiéu | SL Chirc nang

1 |1CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.

2 | 2CD 1 | Cau dao diéu khién dong co bom nuéde 3D.

3 [CC 3 | Cau chi bao vé ngan mach cho toan b mach.

4 |K1,K2,K3| 1 |Bo cong tic xoay, diéu khién dao chiéu truc
chinh.

5 | 1K; 2K 2 | Cong tac to, diéu khién dao chiéu dong co truc
chinh (1D).

6 | RN 1 | Ro le nhiét, bao vé qua tai ddong co truc chinh.

7 | BA 1 | Bién ap cach ly, cip ngudn an toan cho dén chiéu
sang lam viéc.

8 |K 1 | Céng tac, diéu khién dén chiéu sang lam viéc.

9 | b 1 | Bén chiéu sang lam viéc.

+Budc 2: Lap rap, van hanh va mé phong su c6
- Sinh vién ty vach trinh ty lip réap, kiém tra.
- Sinh vién tu van hanh mach va mé phong it nhat 3 sir ¢ ¢ thé xay ra.
BAI TAP MO RONG
3.4 Trong mach dién may khoan 2A125. Hay thuc hién:
- Thay thé bo cong tic dao chiéu K1, K2, K3 bang loai khi cu dién khac sao
cho mach van dam bao cac tinh ning cii.
- Khéng ché dong co bom nuée chi 1am viéce sau khi truc khoan d3 van hanh.
C0 den tin hiéu cho cac trang thai lam viéc cua may.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M phong su cb, quan sat ghi nhan hién tugng.
d. Lam b&o cao thuc hanh, giai thich hién tuong.
6. Trang bi dién may mai
Muc tiéu:
6.1 Bic diém, y&u cau trang bi dién
a. Khai niém vé may mai
M4y mai 14 loai may cong cu dung gia cong lam nhan hodc tao hinh bé
mit cac chi tiét. May mai c6 2 nhém chinh:
May mai tron: DUng gia cong mit ngodi va mat trong cia chi tiét.
Chuyén dong chinh 1a chuyén dong quay tron cta da mai, chi tiét c6 thé quay
tron hoic tinh tién. Cac chuyén dong phu gdbm: di chuyén u da, bom dau , 1am
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mat ...
M4y mai phang: DUng gia cong C4&C mit phang hodc mit cau. Pa mai
thudong chuyén dong tinh tién, chi tiét co thé tinh tién hoic quay.

Hinh dang ngoai va cac bd phan chinh cua may mai trong hinh 3.20.

HINH 3.20: HINH DANG BEN NGOAI CUA MAY MAI
1. Than may; 2. U quay phoi; 3. U do phoi; 4. U mai
Ngoai ra con ¢6 cac may khac nhu: may mai vo tam, may mai ranh, may
mai cit, may mai rang v.v... Thuong trén may mai c¢6 u chi tiét hodc ban, trén
d6 kep chi tiét va u ¢ mai, trén d6 c6 truc chinh véi d4 mai. Ca hai u déu dat
trén bé may.
b. Gidi thi¢u cong ngh¢ mai

7 ls

-~ |

a)
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HINH 3.21: SO PO GIA CONG CHI TIET TREN MAY MAI

May mai tron c6 hai loai: may mai tron ngoai (h-3.21a), may mai tron
trong (h-3.21b). Trén may mai tron chuyén dong chinh 1a chuyén dong quay
cia d4 mai; chuyén dong an dao 1a di chuyén tinh tién ctia u d4 doc truc (an
dao doc truc) hodc di chuyén tinh tién theo huéng ngang truc (dn dao ngang)
hodc chuyén dong quay cua chi tiét (in dao vong). Chuyén dong phy 1a di
chuyén nhanh u d4 hoic chi tiét v.v...

M4y mai phing c6 hai loai: mai bang bién d4 (h-3.21c) va mit dau (h-
3.21d). Chi tiét duoc kep trén ban may tron hodc chir nhat. O may mai bang
bién d4, da mai quay tron va chuyén dong tinh tién ngang so véi chi tiét, ban
may mang chi tiét chuyén dong tinh tién qua lai. Chuyén dong quay cia dé 1a
chuyén dong chinh, chuyén dong an dao 13 di chuyén cua da (an dao ngang)
hodc chuyén dong cua chi tiét (in dao doc). O may mai bang mit dau da, ban
c6 thé 13 tron hodc chit nhat, chuyén dong quay cta da 1a chuyén dong
chinh,chuyén dong an dao 1a di chuyén ngang cua da - an dao ngang hoic
chuyén dong tinh tién qua lai ciia ban mang chi tiét - an dao doc.

Mot tham sé quan trong cta ché do mai 1 tbe do cat (m/s):

V=0,5d.004.103

Trong d6: d - dudng kinh da4 mai, [mm]; wq - tbc 46 quay ctia d4 mai, [rad/s];
thuong v = 30 + 50m/s

a)May mai tron ngoai

b) May mai tron trong

¢) May mai mat phang bang bién da

d) Méay mai miat phang bang mat dau (ban chir nhat)

e) May mai mat phang bang mat dau (ban tron)

1. Chi tiét gia cong

2. ba mai

3. Chuyén dong chinh

4. Chuyén dong an dao doc

5. Chuyén dong in dao ngang.
c. Cac dic diém vé truyén dong dién va trang bi dién caa may mai
- Truyén dong chinh: Thong thudng may khong yéu cau diéu chinh tdc do,
nén sir dung dong co khong dong b roto 10ng soc. O cac may mai cd ning,
dé duy tri toc do cat 1a khong doi khi mon da hay kich thudc chi tiét gia cong
thay doi, thuong sir dung truyén dong dong co c¢6 pham vi diéu chinh toc
d6 1a D = (2 = 4):1 v&i cong suat khong d6i. O may mai trung binh va nhé v =
(50 + 80)m/s nén da mai c6 duong kinh 16n thi tbc do quay da khoang
1000vg/ph. O nhitng may c6 dudng kinh nho, tdc d6 da rat cao. Pong co
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truyén dong la cac dong co dac biét, da mai gén trén truc dong co, dong co co
tdc do (24000 + 48000) vg/ph, hodc c6 thé 1én t6i (150000 + 200000) vg/ph.
Nguon cta dong co 1a cac bd bién tan, ¢ thé 1a cac may phat tan sb cao (BBT
quay) hodc 1a cac bo bién tan tinh bang Thyristor.

MO men can tinh trén truc dong co thuong la 15 + 20% momen dinh
muc.

Mo men quén tinh cta da va co ciu truyén lyc lai 1én: 500 + 600%
momen quan tinh cia dong co, do d6 can him cudng buc dong co quay da.
Khong yéu cau dao chiéu quay da.

- Truyén dong an dao:

May mai tron : O may c¢& nhd, truyén dong quay chi tiét dung dong co
khong dong bo nhiéu cap téc do (diéu chinh sé d6i cuc) véi D = (2 + 4):1. O
cac may 16n thi dung hé thong bién doi - dong co mot chiéu (BBD-PM), hé
KDT — DM ¢6 D = 10/1 véi diéu chinh dién ap phan tmg. Truyén dong an dao
doc cua ban may tron ¢& 16n thuc hién theo h¢ BBD-DM vé1 D = (20 + 25)/1.
Truyén dong an dao ngang st dung thuy luc.

M4y mai phang: Truyén dong an dao ciia u da thuc hién lap lai nhidu chu
ky, stt dung thuy luc. Truyén dong an dao tinh tién qua lai caa ban dung hé
truyén dong mot chiéu véi pham vi diéu chinh téc do D = (8 + 10):1.

- Truyén dong phu trong may mai va truyén dong an di chuyén nhanh dau
mai, bom dau cua hé théng bdi tron, bom nudc 1dm mat thuong ding hé
truyén dong xoay chiéu voi dong co khong dong bd roto 10ong s6c.

6.2 Trang bi dién may mai 3A161
a. Nghién ctru so dd

May mai tron 3A161 dugc dung dé gia cong mat tru ciia cac chi tiét co
chiéu dai dudi 1000mm va dudng kinh dudi 280mm; duong kinh d¢a mai 16n
nhat 13 600mm. So do diéu khién may mai 3A161 (don gian hod) duoc trinh
bay trén hinh 3.22.

- Trang b1 dién:

Pong co DM (7 kW, 930vg/ph) quay da mai.

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

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

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

Pong md van thuy lyc nhd cac nam cham dién INC, 2NC va céc tiép
diém 2KT va 3KT.

DPong co quay chi tiét dugc cung cap dién tir khuéch dai tir KDT. KDT
nbi theo so do ba pha két hop voi cac didt chinh luu, ¢6 6 cudn lam viéc va 3
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cudn day diéu khién CK1, CK2 va CK3. Cudn CK3 dugc nbdi véi dién ap
chinh luu 3CL tao ra suc tir hoa chuyén dich. Cudn CK1 vira 1a cudén chu dao
vira 13 cudn phan hoi am dién ap phan tmg. Pién 4p cha dao Ucd 1y trén bién
trg 1BT, con dién 4p phan hdi Uph am 4p 14y trén phan tng dong co.
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HINH 3.22: SO PO NGUYEN LY MAY MAI 3A161
Dbién &p dat vao cuon day CK1 la:
Ucki = Ued — Uph = Ued — KUy
Cudn CK2 1a cudn phan hoi duong dong dién phan tmg dong co. No
duoc ndi vao dién ap thir cap cua bién dong BD qua bd chinh luu 2CL. Vi
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dong dién so cap bién dong ti 1& v6i dong dién phan tmg dong co (I;= 0,815l,)
nén dong dién trong cuén CK2 ciing ty 1& véi dong dién phan tGng. Strc tir hoa
phan hdi dugc diéu chinh nhd bién trg 2BT.

Téc d6 dong co duoc diéu chinh bang cach thay doi dién 4p chii dao U
(nhd bién trg 1BT). Bé lam cung dic tinh co ¢ ving toe do thap, khi giam U.q
can phai ting hé s6 phan h6i duong dong dién. Vi vdy, ngudi ta da dit sdn
khau lién hé co khi gitra con truot 2BT va 1BT.
Dé thanh 14p dic tinh tinh ctia dong co ta dua vao cac phuong trinh sau:
Dién 4p tong trén cuén CK1 1a Uckas:

Uckiz = Uea— Uu + Kga.Uck2 = Ueg— U + Kga. K le
Trong d6: Uckz = Kqa.Ki.l, 12 dién ap trén cuén CK2 qui doi vé CK1. Strc
dién dong ctia khuéch dai tir (v6i gia thiét diém 1am viéc ctia né nam & doan
tuyén tinh)
Exor = Kkpr. Uckis
Trong d6: Kkpr - hé s6 khuéch dai dién ap cua KDT
Phuong trinh cin bang dién &p trong mach phan tng 12:
Expr = K.®.0 + |,.Rz
Tir cac phuong trinh trén va mot sd bién ddi ta nhan duoc phuong trinh dic
tinh tinh cua hé nhu sau:
_ Ky KUy

(= -
f] + 'IE" KOoT } “ T 'Fl:‘r KOT }

Ry + Ky +(Ry +K K, }Jf K

r
"y
L

- Nguyén Iy 1am viéc cta so dd diéu khién tu dong nhu sau:

So d6 cho phép diéu khién may & ché do thir may va ché do lam viée tu
dong. O ché do thir may cac cdng tic 1CT, 2CT, 3CT duogc déng sang vi trf 1.
Mo may dong co BT nhd 4n ntit MT, sau d6 c6 thé khoi dong dong thoi DM
va PB bang nit 4n MN. Pong co PC dugc khoi dong bang nut an MC.

O ché @6 tr dong, quéa trinh hoat dong ciia may gdm 3 giai doan theo thu
tu sau:

1) Pua nhanh u d4 vao chi tiét gia cdng nho truyén dong thuy luc, dong
cac dong co BC va bB.
2) Mai thd, roi tu dong chuyén sang mai tinh nho tac dong cua cong
tac to.
3) Tu dong dua nhanh u da ra khoi chi tiét va cat dién cac dong co PC,
PB. Trudc hét dong cac cong tac to 1CT, 2CT, 3CT sang vi tri 2. Kéo tay gat
diéu khién (dugc b tri trén may) vé vi tri di chuyén nhanh u da vao chi tiét
(nhd hé théng thuy luc). Khi u d4 di dén vi tri can thiét, cong tic hanh trinh
1KT tac dong, dong mach cho c4c cudn day cong tic to KC va KB, c4c dong
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co DC va BB duoc khdi dong. Dong thoi truyén dong thuy luc cla cac may
duoc khoi dong. Qué trinh gia cong bat dau. Khi két thuc giai doan mai tho,
cong tic hanh trinh 2KT tac dong, dong mach cudn day role 1RTr. Tiép
diém cta n6 dong dién cho cudn day nam cham INC, dé chuyén doi van
thuy luc, lam giam tdc d6 an dao cua u da. Nhu vay giai doan mai tinh bét
dau. Khi kich thudc chi tiét dd dat yéu cau, cong tic hanh trinh 3KT tac
dong, dong mach cudn day role 2RTr. Tiép diém role nay déng dién cho
cudn day nam cham 2NC dé chuyén ddi van thuy luc, dua nhanh u da vé vi tri
ban dau. Sau do, cong tac 1IKT phuc hoi cat dién cong tic to KC va KB; dong
co PC duge cét dién va duge him dong nang nho cong tac to H. Khi tdc do
dong co du nho, tiép diém role toc d0 RKT mo ra, céat dién cudn day cong tac
to H. Tiép diém cua H cat dién trd hdm ra khoi phan tmg dong co.

b. Lap rap mach

+Budc 1: Sinh vién vé& so d6 thiét bi va so d6 di day hoan chinh

+Budc 2: Sinh vién lia chon va ga lap thiét bi vao panel.

+Budc 3: Sinh vién 1ap rap mach.

+Budc 4: Sinh vién van hanh, quan sat va ghi nhan hién tuong.

+Budc 5: Sinh vién mé phong sy ¢b, quan sat ghi nhan hién tuong.

+Budc 6: Sinh vién lam bdo céo thuc hanh, giai thich hién tuong.

*Yéu cﬁu va phuong phap danh gia:
- Yéu cau :
Ve kién thirc:
+ Trinh bay duoc ciu tao cac khi cu dién diéu khién c6 trong so do.
+ V& duoc so dd mach dién.
+ Phéan tich dung nguyén ly mach dién.
+ Biét cach lya chon thiét bi dé thay thé mai/thay thé tuong duwong phu

+ Nguyén tic lap rap mach dicu khién.

Ve ky nang:

+ Lap rap dugc mach diéu khién dung role, cong tic to (don gian) trén
bang thuc hanh.

+ Phéat hién duoc sai hong, dé ra phuong an stra chira phil hop.

+ Thao tac lap rap mach thanh thao (lap trén bang thuc hanh, lap trong
ta dién, 1ap trén md hinh).

+ Mach lap phai dap ung duoc cac yéu cau vé k¥ thuat, my thuat va an
toan (mach hoat dong dung qui trinh, bd tri thiét bi hop 1y dam bao khong
gian cho phép, di day gon dep, khdng c6 cac su cb vé dién, vé do bén co).

+ Lap rap, stra chita dang qui trinh, sir dung dung dung cu d6 nghé,
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dung thoi gian qui dinh. Pam bao an toan tuyét dbi
Ve thai do:

+ Chap hanh noi quy hoc tap

+ Tinh can than, nghiém tac trong cong viéc va dam bao an toan cho
ngudi va thiét bi.
2. Phuong phap: ? ,
- V¢ kién thuc: Ap dung hinh thic kiém viét
- Vé k¥ nang: Panh gid truc tiép trén san pham cta nguoi hoc
- Vé thai do: Thong qua sd gio tham gia hoc va két qua hoc tap cta nguoi hoc
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GDKT-DN
VTEP
bC
bKB
bC - DC
bC - DC
KTBbL
bC - DC
KTNT
bC - DC KT//
rpm

var
const
FK
CCsSX
TBKC
CD

CC

CB

D

M

KH

KC
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N, O
CTT

RN

RTh

RU

RI

RTr

RTD
RTT
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CAC TU VIET TAT
Du 4n Gido duc k¥ thut va Day nghé
Vocational and Technical Education Project
Dong co noi chung
dong co khéng dong bo
Pong co dlén mot chiéu
DPong co mot chiéu kich tir doc 1ap

Pong co mot chiéu Kich tir ndi tiép

DPong co mdt chiéu kich tir song song
round per minute (sb vong phut)
Variable (thay doi, khéng 6n dinh)
Constant (khéng doi, c¢b dinh)
may phat kich

co cAu san xuét (may cong tac).
tu dong khong ché

cau dao dIén

Cau chi

(Circuit Breaker) Aptomat

Nut dirng may

Nut mé may

Cong tac hanh trinh

Bo khong ché (tay gat co khi)
CacdayphaA,B,C

Day trung tinh

Cong tic to

Ro le nhiét

Ro le thoi gian

Ro le dién ap

Ro le dong dién

Ro le trung gian

Ro le tdc d6

Ro le thiéu tir truong

Ro le gia toc
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FH Phanh ham dién tur
TPKC Ty dong khdng ché
PChTD Diéu chinh téc do
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