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NANG CAP MAY MAY MOT KIM BANG CACH
TRANG BI BO PHAN CAT CHI VA LAIMUI TU PONG

Huynh Vin Tri
B6 mo6n K§ thuit Dét may, Trudng Pai hoc Bach Khoa — PHQG- HCM
(Bai nhdn ngay 17 thdng 7 ndm 2003)

TOM TAT: Mdy may mét kim dugc trang bj bé cdt chi va lai miii tyw dong. Qud
trinh lam vigc ciia mdy dugc gidm sdt va qudn ly bdi cdc chip vi diéu khién thé hé mdi.
Viéc ndng cdp nay cho phép ndng sudt lao dpng tang va chdt lugng duong may dugc
bdo ddm. Két qud nghién citu da gidi dugc bai todn hign dai héa thiét bj vdi chi phi
thdp, mé ra khd ndng trién khai vng dung réng rdi va cho phép nganh cong nghi¢p
may trong nudc ndng cao ndng lyc canh tranh.

1.NHU CAUNANG CAP MAY MAY ‘

Mot trong nhitng diém y&u cia nganh dét may nudc ta trong linh vyc canh tranh trén thi
trudng thé gidi 1a gid tri gia iing trong sén phdm xudt khau cdn nhd (khong qué 20 %) , ning
suat lao dong thdp (khodng 50% so vdi mifc trung binh cia cdc nudc trong kKhu vuc). Nhitng
nghién cu cdc phuong 4n nhiim khdc phuc di€u nay, cdc chuyén gia MPDF [1] da dua ra
mdt trong nhitng gidi phap cong nghé thich hgp nhat 1a "chuyén cdc mdy may thdng thudng
sang cédc thé hé mdy may ci ti€n - ¢6 dao cit chi cd trén va dudi va c6 thi€t bi diéu khién vi
tri kim - ¢6 thé dugc 4p dung trong nhitng khau quan trong dé cdi ti€n chat lugng dudng may
va bd dudc cdt chi tay dé€ 1am hdng vai".

Hién nay trong cdc doanh nghiép may Thanh phd H6 Chi Minh, hon 100.000 mdy may
dang hoat dong va trong khdang tir 5 d€n 10 nam nifa, s6 lugng thi€t bi loai nay du ki€n s&
ting gdp ddi. C6 hon 95 % mdy may & dang thong thudng, thudc thé hé thit nhat, khong c6
bd phén ty dong nao ngoai bd phén bdi tron. Mdy may tu dong chi€m s& lugng khong ddng
k&, viéc diu tr trang bi ching cé nhiéu han ché do gid thanh twong ddi cao (gap doi mdy
thudng). Xu hudng ting ning sudt va chédt lugng dudng may bing tv dong héa cdc khiu lai
mili vad cdt chi rén mdy may dang l1a moi ban tdm clia cdc doanh nghiép. Lau nay, moi
hudng déu mong nhd vao cdc cong trinh nghién cifu trong nudc, nhdm ning cdp mdy may
thudng 1&n mitc do tv dong vdi gid thanh ré.

Theo don dit hang cia Hiép Hoi Dét May Théu Pan TP HCM va Téng Cong Ty Dét
May Viét Nam, S3 Khoa Hoc Céng Nghé va Moi Trudng da giao cho Trudng Pai Hoc Bich
Khoa ti€n hianh nghién cifu va ch€ tao ndng cdp cdc mdy may thudng thanh mdy may tu
dong nhim nhanh chéng trién khai tng dung rong rdi vao sin xuit.

2 .NGUYEN LY NANG CAP TU PONG HOA MAY MAY

D& ning cadp mdy may thudng thinh mdy may ty dong, phéi thi€t k& trang bi b3 sung cho
ching mot hé thong diéu khién gdm cdc phin: truyén dong, cdm bi€n, xif 1y tin hiéu va diéu
khién, cdc cd cdu chip hanh. Do yéu cdu phdi ddm bdo chi phi ndng cap ré nhung lam viéc
tin cdy, ching toi phdi phén tich ti mi hé di€u khién ty dong cdc thé hé mdy may trong qué
trinh phat trién ciia ching, la chon nguyén 1y thich hgp nhét trong hoan cdnh ché tao duge
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cda nudc ta hién nay, dong thdi tin dung cdc thanh tyu mdi ciia cdng nghé vi didu khién
nham don gidn héa hé thdng va ha gid thanh.

Quéd trinh may trén mdy may mét kim miii may thdt nit thudng bao gdm céc thao tdc
phtc tap, can sy phdi hgp nhip nhing cia céng nhin va cdc bd phan chuyén déng cda méy
dé tao nén cdc dudng may diing qui dinh cia sin phim. Pidu khi€n mdy may khong chi 1
dap chén 1én ban dap. Cic ban chin, ddu goi, tay phdi, tay trdi cla ngudi cong nhan phai
ludn hoat dong lién tuc d€ giit vdi ngay dudng may, quay kim ding vi tri, nAng ha cin chin
vit, can lai mili, ép hay thd ban dap ly hgp cho twdng thich v8i chuyén dong may, vv...

* Yéu cau cong nghé doi héi sy ph6i hgp cdc chuyén dong nay phai chuin xdc va ¢6 ning
sudt cao. D€ gidm nhe thao tdc cda ngudi cong nhan va ddm bio chat lugng dudng may, cdc
nha thi€t k& ché tao da tirng budc ty dong héa mot phén céc thao tdc d6. Thuc hién cong viée
nay, ngudi ta phai diéu khién duge chuyén dong kim theo titng vi tri va trang bi cdc bd phan
trg e nhé, ching s& can thiép ding lic vao cdc chuyén dong cong nghé dic thi nao dé cda
may may.

Do tdc do thong thudng knodng 5000 vong/phit nhung yéu ciu khi dimg lai may quay
khong dugc qud 1 vong va kim & ding vj tri qui dinh, qud trinh di€u khién ddi hdi mot do
chinh xdc cao, xua nay cdc bd phén cd khi khong thé ddp Wng dudc. Mic khéic, khi mdi bit
ddu vao dudng may, toc do kim phai chdm d€ cong nhan kip diéu chinh, sifa chita lai cic 16p
vdi, sau d6 yéu cdu ting tSc that nhanh dé dat ning sudt cin thi€t. Chuyén dong ciia may
may luén & di€u kién qud dd nén gy kho khin rat nhiéu cho cdc nha thi€t k& hé diéu khién
ty dong qud trinh may clia méy.

V@i cdc dic tinh cong nghé va dong luc hoc nhu th€, mdy may tw dong ra ddi twong ddi
tr€, khodng hai mudi ndm trd lai ddy. Trén cdc mdy loai nay, ngudi ta trang bi mot encoder
tir, gdbm mot sd cudn diy ldp cd dinh & ddu mdy, phia tay quay va hai nam chim gin chat
trén tay quay. Vi tri va t8c d6 cla tay quay gén lién véi chuyén dong kim s& dugc encoder
chuyén thanh dong dién truyén vé bo diéu khién, & d6 c6 nhitng vi mach tich hgp thap (MSI)
cla mdy thé hé thi II dua ra cédc tin hiéu cin thi€t diéu khién cdc cudn diy solenoid déng md
ly hgp dién tir din dong hodc hdm dong cd hay cdc truyén dong cho b cat chi, lai mili lam
viéc. P8i v6i mdy may thé hé thit I1I, tin hiéu clia encoder dwa dén céc chip vi diéu khién c6
mic dd tich hgp cao (LSI), tir ddy s& phét céc tin hiéu cin thi€t dén servo motor va cdc cudn
day solenoid tudng tng d€ diéu khién cdc ch€ d6 cdng nghé clia may.

3.CAC MO HINH NANG CAP

Dong co:

Dé diéu khién dugc tdc dd, vi tri va phdi hgp cdc co cdu ty dong lam viéc tuong thich vdi
nhau, ngudi ta phdi tif bé bd ly hgp ma sdt di€u khién tit chan ban dap cda hé truyén dong
méy may cong nghiép théng thudng, thay vao d6 12 bd cong tic nhidu ti€p di€m va c6 thé b
sung mot bi€n trd quay dé cung cap tin hiéu vo cip cho bs diéu khién.

Pong co truyéa dong cho mdy phdi thay déi nhim ddp 1tng nhanh vdi tin hiéu dién.
Trong qud trinh phdt trién clia mdy may ty dong, ching tdi thdy xuét hién tun tu 1a dong co
c6 ly hgp dién tir szu d6 12 dong co servo. Viéc ding dong cd mdt pha hay ba pha diéu khién
t8c d§ bing bi€n téa xem ra chua hiéu qua 1dm ddi v6i qué trinh 1am viéc ludn 3 ch& do qud
dd clia mdy may.

Trong nghién cifu clia chiing t6i, sy thay d6i dong dién cung c4p cho mdy may trong qud
trinh khdi dong, dirng va cit chi dude xdc dinh bdi biéu db thurc nghiém do duge nhu & hinh 1.
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Qua do ta thay, dic tinh dién khi ding dong cd c6 ly hgp dién tir 1a tot nhat, tuy nhién da
s& dong cd ding trén mdy may hién nay ding ly hop ma sdt, viéc cdi tao ching dua dén phai
ddc va 1dp thém mot ddu ly hgp dién tir mdi, di€u nay khong khé doi véi cdc cd s& ché tao
thi€t bi dién cd cla nudc ta.

Ding dong cd AC servo sé ti€t kiém ndng hwrgng hon. Tuy nhién chiing ta phdi mua &
nuée ngoai vai gid cao, vugt qué chi phi ning cap cho phép.

Diing dong cd 3 pha c6 nhiéu khuyét di€m, tuy nhién viéc cdi thién dudng dic tinh dang
dugce khic phuc bing phin mém diéu khién.

Trong qué trinh ndng cdp, nhém ching tdi dudc phan cong ding ddng co ¢6 ly hgp dién
tt, nén trén mdy may, bo diéu khién va phin mém dugc thi€t k€ twong thich riéng cho dong
cd loai nay. Viéc sit dung dong cd 3 pha dung bién tin dugc phan cong cho mot nhém nghién
citu khdc nén bai bdo nay s& khdng dé cap dén.

»
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Hinh 1: Su thay ddi dong dién trong cdc ché& dj lam viéc ciia mdy may ty djng.
1 - Mdy may tw déng ding bién tdn diéu khién dong co 3 pha truyén djng may.
2 - Mdy may tu dpng dung djng co AC servo .
3 - Mdy may tu dong ding dong co cé ly hop dién tix (EC motor).
A - Qud trinh khdi djng.
B - Qud trinh may téc dj chdm, titng miii may.
C - Qud trinh gia tdng tdi téc dp may t6i da.
D - Qud trinh may én dinh & téc dé t6i da.
E - Qud trinh ham mdy, lai mii va cdt chi , kim diing.

Cam bién:

Cim bi€n ding trong mdy may ty dong hién nay da s6 1a cdm bién tit. Chiing ¢6
dd bén cao va l1am viéc tin cdy. Xét vé mit sdn xuit hang loat, nudc ta ciing c6 thé
ch€ tao dugc nhung gid thanh khong ré. PE don gidn héa ciu tao, cling nhu lam cho
viéc xit Iy tin hiéu clia bo diéu khi€n dé dang hon, ching t6i thi€t k€ bd cdm bién
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quang. Ching gdm 2 cip cong tic 4nh sdng dit lién nhau. Trén tay quay cia may
may, ldp mdt vong chin sdng bdng nhom, c6 phay 16 khe v6i khodng cdch déu, trong
dé mot khe di rong cho phép cung lic 4nh sdng cia 2 cong tic quang c6 thé di qua,
cdc khe cdn lai twdng d6i hep, trong mot thdi diém chi cho phép 4nh sdng clia mot
trong 2 cdng tic quang ndy Xuyén qua.

Do mdy may chi quay mot chiéu, xung 4nh sdng qua mét cOng tic nio d6 s& dudc
dém. Néu cing lic 2 cong tdc c6 4nh sdng, ta c6 dugc di€m gbc cia vong quay truc
chinh mdy may. Pay 1a lic mii kim vira di 1én ngang véi mit nguyét.

Tin hiéu ti¥ cdc cong tic quang dugc dira d&n vi mach d&m 4040. & diu ra cla IC nay, 4
bit thdp s& cung cap vi tri tifc thdi clia kim mdy may cho b6 vi diéu khién. V6i do phin gidi
1/16 vdng, tin hiéu cho thao tdc cdt chi hoat dong twong d6i t6t va vi tri kim dirng trén mdy
ciing dugc khéng ché nim trong pham vi cho phép.

Khehd vanh | HEEEEBEEREREE

chdn sing

Vi trf 012345 67 8989 ABCDETF

Tin hicu Led A 1111100010001000100010001000100010001000100010001000100010001000
Tin hi€uLed B 0011111000100010001000100010001000100010001000100010001000100010
A R 07 Tinhi¢u dén
IC 4040 |—o2 wvsvxL
A&B st —— D3

Hinh 2: Nguyén Iy cdu tao va lam viéc ciia encoder quang trén
mdy may ndng cdp cdt chi tu déng.

Hép diéu khién:

Hé thong dién ti diéu khién cdc ch€ d6 1am viéc mdy may dugc tdp trung vao 2 chip
ré tién: AT89S8252 va AT89C51. Tat c4 chiing dugc bd tri trong hdp diéu khién dit trén
dau mdy may.

Chip AT89S8252 ¢6 nhiém vu ddi ndi, hau hét cdc cdng vao ra duge sit dung triét dé. Vi
diéu khién nay ding d€ nhén tin hiéu ti¥ cdc bd phan clia mdy may nhu: ban dap, cdm bién
(encoder quang) va tif cdng tic tay diéu khién lai miii ty ddng hay ra 1&énh cho médy quay nira
vong, kim ning 1&én cao nhit ha xudng thap nhit. Trang thdi lam viéc cia mdy may dudc ghi
nhin va s& dugc cdp nhit héa trén man hinh LCD ciing nhu trong bd nhd clia né. Nhiém vu
cia vi diéu khién AT89S8252 con thé hién trén man hinh nhitng théng tin nhin tif ban phim
hay miit bAm cho phép lap trinh cdc ch& dd may. Céng ra clia vi diéu khién sé& truc ti€p déng
md cdc MOSFET, cung cdp dong dién cho cdc cudn diy solenoid, kich hoat cd cdu chip
hanh thuc hién cdc chuyén dong cong nghé trén mdy may.

Chip AT89C51 dugc thié€t k€ 1am nhiém vu dbi ngoai, ghi nhdn cdc trang thdi dang 1am
viéc clia mdy may nhu: ch€ d6 may, s6 dudng may dd may, s& 1an da cdt chi, mad s6 cong
nhin vidn hanh indy, tinh hinh cung cdp nguyén phu liéu tai noi mdy 1am viéc, tinh hinh
hdéng héc va cdc cong viéc khdc clia cong nhin, vv.. Cdc thong tin nay c6 thé nhin tryc tiép
ti¥ cdc cong tic, nit bAm trén hdp diéu khién hay tu ddng cAp nhit tif man hinh LCD. Céng
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ndi [ié'p ciia vi didu khién nay dugc ndi két lién tuc v6i mang LAN cong nghiép theo chuin
truyén RS-485.

C3 hai chip AT89S8252 va AT89C51 dugc 1dp trinh doc 1ap va phin mém hé diéu
khién dugc khéa bdo mat theo ti€u chudn ciia nha sdn xuit. Viéc mém héa qud trinh diéu
khién mdy may tu dong cdt chi nhu trén s& cho phép cdc nha lap trinh ti€n hanh ning cip
bt cif lic nao va viéc cai ti€n cdc tinh ndng cia mdy may s& do phan mém quyét dinh sau
nay.

~ So dd nguyén ly 1am viéc clia hop diéu khién duge mé td § hinh 3.

< LCD [¢ »| Solenoi

4
’ Ban 4 » Solenoi

3 phim . A

RS- |« i

ARS al g = | Solenoi

89C51 |, Ban .| 8958252 q

dap

| Solenoi

LAN Encoder s 1 a

Hinh 3: So dé nguyén Iy lam viéc ciia bg diéu khién mdy may cdt chi ty dong

Bo phin chdp hanh:

M4y may mot kim miii may thit nit cda hang JUKI xudt hi€n trén cdc xuGng may 8 VN
v6i nhiéu model, nhiéu thé hé (néu phan ra vé mic do hién dai va dic tinh cong nghé). Tuy
nhién tinh théng nha't vé két c&u va tiéu chudn héa trong thiét k& rat cao. Pai da s6 cdc chi
tiét c6 thé ldp 1an dugc.

Trong dé tai nghién cttu, chiing t6i st dung thi€t k& theo miu céc chi ti€t ciia by phén cit
chi va lai miii tu dong cia mdy ddi mdi nhit (Series DDL-5550N-7) dem 14p trén cdc mdy
cAn ning cap [2]. Théo danh gid ciia ching 18i, chi ¢6 hai chi ti€t c6 dd chinh xdc cao va do
kh6 trong ché tao cd khi 1a d&€ dao va cam cit chi. Tuy nhién nganh cd khi ch& tao mdy cia
TPHCM c6 thé gia cdng dugc chiing.

4. KET QUA NGHIEN CUU

DPé tai da dugc Hoi ddng Khoa hoc Cong nghé TPHCM nghiém thu ngay 05 thdng 06
ndm 2003.

Hién nay, cdc md hinh mdy may thi€t k€&, nang cdp clia cong trinh nay da ban giao cho
cdc cd s3 san xuat nganh may thit nghiém, danh gid chdt lugng va hiéu qué thyc. Thanh phd
dang trién khai cdc k&€ hoach ning cép dai trd cic mdy may thudng 1én mdy may tu dong
theo nhu cdu dit hang tif cdc doanh nghiép.

Theo udc tinh, tif nay d&n ndm 2005, mdi nim s& ning cdp 10.000 mdy may vdi tong chi
phi hang nim sé& 12 30 ty dong.
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Sau do, it giai doan 2005 - 2010, dy ki€n trung binh m3i nim s& phai ning cip khodng
20.000 may nita.

UPGRADING THE 1-NEEDLE LOCKSTITCH SEWING MACHINE
WITH AN AUTOMATIC THREAD TRIMMER

Huynh Van Tri
Department of Textile Engineering, University of Technology - VNU-HCM

ABSTRACT: The conventional lockstitch sewing machine is equipped with an
automatic thread trimmer and reverse stitching. The sewing process is monitored and managed
by micro controller units. This upgrade improves quality, and increases productivity. These
results solved the problem of "equipment modernization at low cost" in Garment factories.
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