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RESEARCH ON ASSEMBLY LINE BALANCE OF POLO-SHIRT
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TOM TAT

(Cén bang day chuyén may ¢d vai tro quan trong gép phan nang cao nang
sudt lao dong, giam gid thanh san phdm may. Bai bdo nay trinh bay két qua
nghién cdu thiét Iap bai todn tdi uu can bang day chuyén may san phdm dét kim
khi cho trudc cong sudt trén co s6 khao sat diéu kién san xudt thuc té. Dé xuat
thuat todn can bang day chuyén may khi cho trudc cong sudt ng dung thuat
toan Luyén kim tir do tinh toan can bang day chuyén may san pham Polo-Shirt.
Két qué tinh todn can bang déay chuyén may san pham Polo-Shirt ting dung thuat
toan Luyén kim cho |i gidi tin cdy, 6n dinh, khoa hoc.

Tir khéa: Cdn béng ddy chuyén, ddy chuyén may, Polo-Shirt.

ABSTRACT

Balancing the sewing line plays an important in improving labor productivity
and reducing the cost of sewing products. This paper presents the results of
research on setting up the optimal problem of balancing the sewing line of knitting
wear when the given capacity is based on the survey’s actual production conditions.
In addition, the study proposes a sewing line balancing algorithm when the given
capacity is based on applying the Simulated Annealing algorithm and calculating
the balancing of the sewing line of the Polo-Shirt. The results of balancing the
sewing line of the Polo-Shirt based on applying the Simulated Annealing algorithm
is a reliable, stable and scientific solution.

Keywords: Assembly line balancing, sewing line, Polo-Shirt.
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1.DAT VAN BE

Can bang day chuyén la cach thic phan chia khéi lugng
cdng viéc cla quy trinh cdng nghé may cho céng nhan lam
viéc trén day chuyén mét cach dong déu, dong thoi dam
bado mét s6 nguyén tac nhat dinh tuy theo diéu kién thuc té
cla day chuyén [1-2]. Can bang day chuyén may la cong
viéc quan trong, c6 anh hudng truc ti€p dén nang suat, gia
thanh san pham va thai gian giao hang. Day la bai toan 16n
va phuc tap, nhung thuong dugc cadc doanh nghiép & Viét
Nam x{ ly tuong d6i tha cong theo kinh nghiém, chua c6
can c’ khoa hoc. Chinh vi vay, viéc iing dung céc thanh tyu
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trong khoa hoc may tinh dé giai quyét bai todn nay mat
cach ty dong la mot nhu cau thuc té.

Tac gia Helgeson [3] la ngudi dau tién phan tich bai toan
can bang day chuyén vao nam 1954, trong khi tac gia
Salverson [4] lan dau tién cong bé duéi dang toan hoc vao
nam 1955, Tur d6 da c6 nhiéu nghién ctu xay dung bai toan
can bang day chuyén khac nhau nhu gia dinh thai gian I6n
nhat cla nguyén céng céng nghé phai nhoé hon nhip day
chuyén, mdi nguyén céng chi gan cho mét vi tri lam viéc
[5], tdc gid Sarker va Shantikumar [6] d& giGi han nguyén
céng bdi t6i da la ba. Tuy nhién cac nghién ctu nay chua
phu hgp vdi diéu kién san xuat thuc té tai Viét Nam.

Pa cb nhiéu coéng trinh nghién ctu phuang phap giai
bai toan t6i uu can bang chuyén, tac gia Miicella va cong su
[7] d& 4p dung ndm phuong phap Heuristic d€ can bang
day chuyén may san pham T-Shirt nit. Tac gid W.K. Wong va
cong su [8] da ap dung thuat toan Di truyén dé t8i uu hda
phan cong lao déng trén day chuyén may c6 s6 lugng vi tri
lam viéc ¢ dinh.

Nghién ctru nay da thiét 1ap bai toan t6i uu can bang
day chuyén may san phadm dét kim khi cho trudc céng
suat, dé xuat thuat toan can bang day chuyén may khi cho
trudc cdng sudt iing dung thuat toén Luyén kim ti dé tinh
toan can bang day chuyén may san phdm Polo-Shirt. K&t
qua nghién ctu gép phan nang cao hiéu qua té chuc san
xuat va nang suat lao dong trén day chuyén may san
pham dét kim.
2.NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng nghién ciiu

Hinh 1. Md ta san phdm &o Polo-Shirt

San phadm Polo-Shirt nam cc ban cda ma hang SM20-
010 c6 dac diém: Ao c6 tay ngdn, dang nlra bo sét, than
trudc co nep can ngdn, maé xé ta hai bén sudn, 40 c6 ban cé
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dét va c6 vién boc chan ¢8, hinh dang san phdm dugc mé
td trong hinh 1. Ao dugc may bang vai Single Jersey 95%
polyeste 5% spandex, khéi lugng 190g/m?, sgi Ne 40/1.

Day chuyén may dugc chon trong nghién ctu thudc
Nha mdy may Pong Van, Téng cong ty ¢ phan Dét May
Ha Noi.

Thuat toan tng dung giai bai toan can bang day chuyén
may khi cho trudc céng suat la thuat toan Luyén kim
(Simulated Annealing).

2.2. N6i dung nghién ciu

Nghién ctu thiét 1ap bai toan t6i uu can bang day
chuyén may san phdm dét kim khi cho trudc céng suat
GALB-1.

Nghién ctu thuat todn can bang day chuyén may san
pham dét kim khi cho trudc cong suat ing dung thuat toan
Luyén kim.

Tinh toan can bang day chuyén may san phim Polo-
Shirt tng dung thuat todn Luyén kim.

2.3. Phuong phap nghién ciu

2.3.1. Phuong phdp nghién ciru thiét Idp bai todn téi
uu cén bdng ddy chuyén may san phdam dét kim khi cho
trudc céng sudt GALB-1

* Khdo sdt cdc ddc trung va hinh thic t6 chic sén xudt cda
ddy chuyén may sén phdm dét kim

Khado sat dac trung va hinh thiic t6 chic sadn xuat trén
day chuyén may cia 20 doanh nghiép san xuat san pham
tu vai dét kim, xdr ly s6 lieu va téng hop két qua khao sat
dugc thuc hién bang phan mém Excel 10.0.

» Mot san pham
» Nhom san pham
cUng oai
+ Nhiéu loai san
pham
Hinh 2 Mic d chuyén mon héa SP
* Khong chia
nhom
‘ 100% » Chia nhom
Hinh 3. Cau tric cla day chuyén
H Theo chiéc
m Theo tap

Hinh 4. Hinh thic cung cap BTP
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Hinh 5. Phuang tién van chuyén BTP
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Hinh 9. S6 cong nhan t6i da trong mot NCSX
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Hinh 11. M6i cong nhan st dung t6i da loai thiét bi trén day chuyén
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K&t qua khao sat cac doanh nghiép may san pham dét
kim dugc trinh bay trong hinh 2 - 11 cho thay: Day chuyén
may thudng cé cau tric khoéng chia nhém (hinh 3), ban
thanh pham chl yéu dugc cung cap theo tap (hinh 4) va
van chuyén thu céng (hinh 5), cdéc ma hang dugc dua lan
lugt vao day chuyén (hinh 6), hinh thiic bé tri thiét bi chu
yéu x€p theo hai hang, & gilta hai hang may 1a ban dé ban
thanh phdm (hinh 7), dudng di cGa ban thanh phdm dang
két hgp (hinh 8), mbi nguyén céng san xuat khéng cé qua
ba cédng nhan thuc hién dé viéc phan céng lao déng va
phan chia ban thanh phdm dugc dé& dang (hinh 9), mbi
c6ng nhan thuc hién khéng qua ba nguyén céng dé
chuyén mén héa cong viéc (hinh 10), méi céng nhan thong
thudng lam viéc trén mét loai thiét bi théng dung, déi véi
cac thiét bi c6 thai gian tham gia trong qua trinh san xuat
nhé thi ngudi cdng nhan dugc dao tao d€ sir dung ca hai
loai thiét bi (hinh 11).

* Phuong phdp xdc dinh diéu kién rang budc cta bai todn
cdn bdng ddy chuyén may

Diéu kién rang budc clia bai toadn can bang day chuyén
may dugc thiét 1ap trén co s& cac nguyén tic phéi hop
nguyén céng cong nghé (NCCN) thanh nguyén cong san
xuat (NCSX):

Nguyén tdc 1: Khi phéi hgp cac NCCN thanh NCSX phai
tudn tha téi da trinh ty cong nghé dé dam bao BTP dugc
dich chuyén theo mot hudng trén day chuyén, khéng dich
chuyén qua lai gilra cdc NCSX.

Nguyén tdc 2: Két hgp cac NCCN c6 cuing tinh chat cong
viéc va thiét bi dé khai thac, st dung thiét bi hiéu qua. C6
thé chdp nhan két hgp cac cong viéc khéng cuing tinh chat
nhung thich hgp vé mat cong nghé (khong cung thiét bi
nhung dam bdao tinh trinh tu cong nghé). K&t hgp céc
NCCN cé cung thiét bi hodc cung cong viéc tha cong, két
hgp cac NCCN st dung thiét bi véi cong viéc thi cong, doi
vGi cac NCCN st dung thiét bi ddc biét va co thai gian san
xuat nhé dugc phan vao nhom nguyén céng loai 2, cac
nguyén cong thudc nhdm nay cé thé két hgp hai loai thiét
bi khac nhau, trong do6:

- Nguyén céng loai 1 gém cac NCCN st dung may thong
dung nhu may mét kim mdai thoi, may vat s6 hai kim bén
chi,... Cac nguyén nay chi c6 thé phdi hop véi nhau hoidc
phdi hop véi cong viéc tha cong.

- Nguyén cong loai 2 gém cac NCCN thuc hién trén cac
may c¢6 thoi gian theo quy trinh cdng nghé nho. Cac
nguyén céng loai nay c6 thé dugc phdi hop hai loai may
khac nhau.

- Nguyén cong loai 3 la cong viéc thu cong, cé thé dugc
thuc hién déc 1ap tai méi vi tri lam viéc hodc thuc hién cling
cac nguyén cong loai 1 hoac 2.

Nguyén tdc 3: Han ché hinh thanh cac NCSX gém nhiéu
NCCN dé dam bao tinh chuyén mén hda, théng thudng
m&i NCSX c6 t6i da 3 NCCN.

Nguyén tdc 4: Han ché hinh thanh NCSX boi, NCSX bdi la
nguyén céng gom tu hai cong nhan thuc hién trg 1én. S6
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lugng céng nhan trong mbi NCSX khéng cé qua ba ngudi
dé viéc quan ly céng viéc va phan chia ban thanh pham
don gian.

Nguyén tic 5: Dam bao diéu kién thdi gian cla cac
NCSX dua trén co s& nhip ctia day chuyén. Goi R la nhip day
chuyén, AR la sai léch gigi han nhip day chuyén, goi R, va
R.aclan luot 1a giéi han duéi va gidi han trén cta nhip, ta co:

Rmin =R-AR (9'3)’) (1)

Riax = R + AR (gidy) (2)

2.3.2. Phuong phdp nghién citu thudt todn cdn bdng
ddy chuyén may sén pham dét kim khi cho truéc céng
sudt ting dung thudt todn Luyén kim

Thuat toan Luyén kim (SA) dugc chon dé gidi quyét bai
toan can bang day chuyén may do tinh don gian va hiéu
qud, khéng gian tim ki€ém nghiém réng va tham chi cé thé
tim ra giai phap t6i uu toan cuc néu thai gian chay du lon.
Cac thanh phan chinh cta thuat toan SA Gng dung gidi bai
toadn can bang day chuyén may khi cho trudc cdng suat bao
gém [9]:

* Xdy dung phuong dn cén bdng chuyén co sd

Phuang an CBC co s& s, la phuong an phéi hgp NCCN
thanh NCSX xay dung ban dau cda bai toan, né cé thé la
bat ky mét phuong an hgp ly nao d6 va n6 khong anh
hudng dén chat lugng thuat toan SA, trong nodi dung nay
phuang an cg s& dugc xay dung ngau nhién, cac budc cla
thuat todn dugc mé ta duéi day:

Budc 1: Chon mot NCCN u sao cho khong cé bét ky
NCCN v # u ma v dugc thuc hién trudc khi u dugc thuc hién.

Buéic 2: Tao mot NCSX X chita NCCN u va mot s6 NCCN
con lai sao cho X théa mén cac rang budc clia bai toan: Thoi
gian, thiét bi, s6 lugng NCCN, s6 lugng cdng nhan trong
mbi NCSX va khong vi pham diéu kién vé trinh ty thuc hién
NCCN.

Budc 3: Thém NCSX X vao phuong an co sd s,

Budc 4: Néu con NCCN chua dugc chon thi quay lai
budc 1, néu khong con thi két thic.

* Xdy dung phuong dn cdn bdng chuyén mdéi

Phuang 4n CBC mdi (lan can) dugc xay dung tu phuong
an CBC co s& thuc hién nhu sau: Chuyén mot NCCN tu
NCSX nay sang NCSX khac (bao gém ca viéc tao mét NCSX
mdai chi bao gém NCCN d6). Gia s& moi NCCN trg thanh
mot NCSX thi méi NCCN sé c6 t6i da M cach chuyén sang
NCSX khac. Nhu vay c6 nhiéu nhat M? phuong én CBC mdi
va thuat toan chi chon nhitng phuong én thoéa mén céc
diéu kién rang budc, dugc goi la phuong an hgp 1é. Trong
s6 nhing phuong an hop 1é, thuat toan chi xét dén x
phuong an t6t nhat theo ham muc tiéu va chon ngau nhién
mot trong s6 do. Ly do khéng chon trong s6 tat ca céc
phuang an hop 1é 1a dé tiét kiém thai gian tinh todn ma
khong lam gidm hiéu qua thuat toan qua nhiéu.

Khi bat dau thuat toan, sé phuong an x dugc chon &
muc cao va giam dan & cac budc thuat toan tiép theo, do
d6 & budc thuat toan dau tién tat ca cac phuong an déu cé
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thé dugc chon, & budc thuat toan tiép theo s la phuong an
phoi hgp NCCN thanh NCSX hién tai, chi nhiing phuong an
t6t hon s méi dugc |ay dé thay thé's.

Tai moéi budc thuat toan thuc hién vong lap L 1an, muc
dich st dung vong l3p la &€ ma rong pham vi tim kiém cac
phuong 4an méi. Vi mbi vong lap thuc hién tim kiém va
thay thé phuang an s, cu thé:

Budc 1: Tim kiém cac phuang an CBC mdi (lan can) cua
phuaong an ca s& s, hién tai.

Budc 2: Banh gia va sap xép cac phuong an CBC mai tu
t6t dén khong tét theo ham muc tiéu: Sap xép phuong an
c6 s6 cong nhan ti thap dén cao, trong sé cac phucng én
c6 s6 cong nhan bang nhau thi sdp xép theo hiéu qua can
bang H ti 16n dén bé.

Budc 3: Lay ra x phuong an CBC c¢6 ham muc tiéu tét
nhat trong tat ca cac phuong an CBC méi tim dugc: Lay cac
phuong én c6 sé cong nhan ti thap dén cao, néu c6 nhiéu
phuong an cé s6 cong nhan bang nhau thi chon phuong
an c6 hiéu qué can bang cao hon dé 1ay.

Budc 4: Chon ngau nhién moét trong x phuong an d6 lam
phuong an hién tai.

Budc 5: Thuc hién vong lap L lan tir buéc 1 dén budc 4.

* Xdc sudt chdp nhdn

La mot thanh phan chinh clia thuat toan SA, né cho
phép chdp nhan phuong an phéi hgp NCCN thanh NCSX
khong cai thién hon so véi phuong an ci, trong nghién clu
nay da xay dung xac suat chdp nhan P chi phu thuéc vao
nhiét d6 T theo cong thiic sau:

P(T) =

3)

Tmax

* Xdc dinh cdc budc tim phuong dn cdn bang chuyén téi uu

Cac budc tim kiém phuong an CBC t6i uu dua trén lich
lam mat clia thuat toan SA dugc xac dinh nhu sau:

- Dat gid tri budc thuat toan dau tién la T, =T,,., (Ia nhiét
dd ban dau).

- Budc thuat toan tha hai c6 gia triquy uécla T, =T, -
Tgewr Taec 12 gid tri gidm budc thuat toan.

- Budc thuat toan thiico gid triquy uSc la T, =T, -Tyee

Vé ly thuyét T, va L cang cao thi co héi tim dugc
phuong &n t6i uu cang cao, gia tri T, cang thap thi giai
phdp cudi cling sé cang t6t. Tuy nhién, dé tiét kiem thoi
gian tinh toén, ba théng s6 nay can dugc diéu chinh phu
hagp, trong nghién ctu nay chon T,,,, = 200, s6 vong lap tai
mdi budc thuat toan L = 60, Ty, = 5 la phu hgp véi bai toan
can bang day chuyén may. Khi bat dau thuat toan dat
X = Toad/Taec VA X gidm di 1 don vi khi chuyén dén buéc
thuat toan ti€p theo dé dadm bédo chat luong 18i gidi ma
khong mat qua nhiéu thai gian.

Thuat toan giai bai toan can bang day chuyén dugc lap
trinh bang ngdén nglr C** va chay trén may tinh Intel Core i7,
2.60GHz, RAM 16GB, SSD 512GB.
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2.3.3. Phuong phdp nghién ciru cdn béng ddy chuyén
may san phdm Polo-Shirt nam iing dung thudt todn Luyén
kim

* Xdy dung so dé trinh tu céng nghé

Tu bang qui trinh céng nghé may san pham Polo-Shirt
(bang 1) ti€n hanh xay dung so dé trinh tu céng nghé dugc
minh hoa trong hinh 12.

Bang 1. Bang quy trinh cong nghé may sén pham do Polo-Shirt md hang
SM20-010

Tén | rpigt| T o Tén |\ rpiee| ™) oo
NCCN | nguyén | . | gian NCCN nguyén | . | gian
N bi . .| NC . bi . .| NC
cong * | (gidy) cdong * | (gidy)
Kiém Minep,
1 . BKT | 57,5 | 1 12 | chan MB1K| 118,7 | 1
phoi .
chén nep
2 |hangau okl 228 | 1| 13 (MY Typk] se7 | g
aoTT boc co
s Chin
3 than MB1K| 54,3 | 1 14 |géu2 MQK | 47,1 1
trudc tay
4 |BOha | arkl 639 | 1| 15 [Tratay |MX2K| 621 | 1
chan nep
May dép May
5 |cothan |MB1K| 63,7 | 1 15 | sudn, MX2K | 72,1 1
sau bung tay
Chén 6m
6 |mépdap |MC2K| 348 | 1 | 17 |Mayta |MBIK|1273]| 1
6 sau
7 [hangau okl 228 | 1 | 18 | gk | 1g9 |
aoTS clia tay
Rut chi
8 |Mayvai [MX2K| 383 | 1 19 | ghim TC | 437 | 3
dép o
Sita 2 Thia
9 . TC | 20,7 | 3 20 |khuyét | MTK | 31,1 2
dau nep p
nep, 0
Ghim 2
10 (999 el sap | 1 | a1 [PRAC yac ] 31 2
vao dau nep,
nep
Tra c6 4o, Téng (gidy)
11 |datday |MX1K| 338 | 1
boc 6

12 —(3)—(4)—(8—(9 —10—11—12—(13—(15—(16—17—18—19—+20—{21

5)—(6)—7 14

Hinh 12. So d6 trinh tu cdng nghé& may san pham Polo-Shirt

*Tinh todn so bg cdc thdng s6 ca ddy chuyén

D liéu dau vao bao gom: Céng suat cla day chuyén
P 1a 550 (sp/ca), thai gian lam viéc thuc t&€ cia mot ca san
xudt t, 1a 9 (gi®), AR la 0,1R, ti dé xac dinh dugc nhip
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day chuyén R = T,/P = 58,9 (gidy), R, = 0,9R =53(gidy),
R,... = 1,1R=45 (gidy).

* Phuong phdp Ung dung thudt todn Luyén kim cén béng
ddy chuyén may san phdm Polo-Shirt

Thuat toan Luyén kim cé yéu t6 ngdu nghién do d6 dé
dam bao tinh 6n dinh 1&i gidi ctia thuat toan can chay thuat
toan can bang day chuyén may lap lai 30 lan cho bo di liéu.
St dung biéu dé hdp va phuong phap phan tich ANOVA dé
déanh gia tinh 6n dinh I&i gidi cha thuat toan.
3. KET QUA VA BAN LUAN
3.1. K&t qua thiét lap bai toan téi uu can biang day
chuyén may san pham dét kim khi cho truéc céng suat
GALB-1

* D{r liéu dau vao: Quy trinh cdng nghé may san pham
dugc goi la tap NCCN, ki hiéu la Tasks, céng suat day
chuyén P (sdn phdm/ ca) hodc nhip day chuyén R (giay),
thai gian lam viéc mét ca T, (gidy), sai léch gidi han nhip AR
€ {5%R, 10%R, 15%R}, trinh ty cong nghé ctia NCCN.

* Cac diéu kién rang budc:

Vi<i<j<kSnS =0 (4)

V1i<jskTy= Y, ti (5)

V1<j<kT < 3(R+ AR) (6)
1 néuT <R+AR

n={2néu R+ AR < T; < 2(R + AR) (7)
3 néu 2(R+AR) < T; < 3(R+ AR)

R]_:_;' (8)

N =3k, n 9)

H =§ .100 (%) (10)

Trong dé6: S;va S;la NCSX thi i va j, t;la thai gian cda
NCCNi, T, la thoi gian cia NCSX j, njla s6 cong nhan can cho
NCSX j, R la nhip cta day chuyén, AR la sai léch gigi han
nhip, R;la nhip riéng ctia NCSX j, N la téng s6 cong nhéan, H
la hiéu suat can bang, k' la s6 NCSX c6 nhip riéng thuéc
khoang gi6i han nhip day chuyén, k 1a téng s6 NCSX.

Diéu kién (4) chi ra rang khéng cé NCCN nao thudc
déng thai ca hai NCSXi va j, diéu kién (5) xac dinh thoi gian
clia NCSX thur j, diéu kién (6) cho thay thai gian ciia NCSX
khoéng 16n hon ba 1an gigi han trén cda nhip dé dam béo
mbi NCSX khéng cé qué ba cong nhan, diéu kién (7) dé xac
dinh sé cong nhan ctia mbi NCSX.

* Muc tiéu cta bai todn: T6i thiéu hda s6 cong nhan
(minimize N), t6i da héa hiéu suat can bang (maximize H).

* Dir liéu dau ra: K&t qua phdi hop NCCN thanh NCSX,
cac chi s6 can bang day chuyén: S& cong nhan N t6i thiéu,
hiéu suat can bang H t6i da.

3.2. K&t qua dé xuat thuat toan can bang day chuyén
may san pham dét kim ting dung thuat toan Luyén kim

Thuat todn can bang day chuyén may khi cho trudc
cdng suat ung dung thuat toan Luyén kim dugc thuc hién
theo s d6 hinh 13.
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Hinh 13. S¢ d6 thuat toan can bang chuyén ting dung thuat toan Luyén kim

3.3. Két qua tinh toan can bing day chuyén may san
pham Polo-Shirt nam co ban ing dung thuat toan
Luyén kim

Két qua 30 lan chay lap lai thuat toan can bang day
chuyén may san pham Pholo-Shirt ma hang SM20-010 khi
cho trudc cong sudt ting dung thuat todn Luyén kim dugc
trinh bay béng bi€u d6 hop trong hinh 14 - 16.

N (ngudi)
20
Il

15

Hinh 14. Bi€u do |6i gidi s6 cong nhan

H (%)
80 90 100
1

70

60
L

Hinh 15. Bi€u do 16i gii hiéu sudt can bang chuyén
Biéu d6 hop phan bé 16i gidi s6 cong nhan va hiéu suat
can bang chuyén hinh 14, 15 cho thdy trung vi va bach phan
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vi tring nhau, nhu vay thuat toan can bang day chuyén may
san pham Polo-Shirt ma hang SM20-010 chay l3p lai 30 1an
cho 16i gidi khéng thay déi, c6 gia tri s6 cong nhan la 20
ngudi va hiéu suat can bang 1a 75%. Biéu d6 hop phan bé
thai gian tinh cda thuat toan can bang chuyén hinh 16 ¢6
khodng dao déng hep, kiém dinh t-test cho két qua gia tri
trung binh thai gian tinh la 1,61 giay, khodng tin cay 95% gia
tri trung binh thaoi gian tinh 1a 1,57 dén 1,64 gidy vdi tri s6 P
bang 2,2 e’ Nhu vay cé bang chiing dé két luan thuat toan
can bang day chuyén may khi cho trugc céng suét ting dung
thudt toan Luyén kim cho 1i gidi tin cdy va én dinh.

o o

18

Thoi gian tinh (gidy)
17

16

Hinh 16. Bi€u do thi gian tinh

K&t qua can bang day chuyén may san phdm Polo-Shirt
ma hang SM20-010 dugc trinh bay trong bang 2, trong dé
c6 12/16 NCSX ¢6 nhip riéng thudc khodng gigi han nhip
chiém 75% t6ng s6 NCSX, hiéu sudt day chuyén bang
89,3%, s6 cong nhan tdi thiéu can cho day chuyén la 20
ngudi. DGi vai NCSX s6 8 va 9 khac loai may néu ghép lai
thanh mot NCSX thi cong nhan d6 khéong dugc chuyén
mén hda sdn pham, vi tri d6 sé bi qua tai, cac vi tri lam viéc
sau n6 phai chd viec. NCSX s6 2 c6 téng thdi gian bang 66,5
gidy I6n hon giGi han trén cla nhip day chuyén, theo diéu
kién rang budc thoi gian cac NCSX cua thuat toadn sé khong
cho phép vuot tai trong do d6 phai b6 tri 2 cong nhan, tuy
nhién tuy theo diéu kién thuc t&€ san xuat clia cac doanh
nghiép may c6 thé phan cong mét céng nhan c6 tay nghé
t6t dé thuc hién nhiing nguyén céng qua tai nay ma van
dam bao day chuyén hoat dong nhip nhang.

Bang 2. Bang nguyén cdng san xuat san phdm Polo-Shirt

4. KET LUAN

Bai bao nay trinh bay két qua nghién ctu thiét lap bai
toan t6i uu can bang day chuyén may san pham dét kim khi
cho trudc cong sudt GALB-1 trén co s& diéu kién san xuat
thuc té. D& xuat thuat toan can bang day chuyén may khi
cho truéc céng suat ing dung thuat toan Luyén kim cho 1&i
gidi tin cdy, 6n dinh, khoa hoc. K& qua can bang day
chuyén may san phdm Polo-Shirt ma hang SM20-010 (ing
dung thuat toan Luyén kim déng gép giadi phap can bang
day chuyén may c6 y nghia thuc tién. Cac két qua nghién
ctu la tai liéu tham khao c6 y nghia vé ky thuat can bang
day chuyén may.

LOI CAM ON

Tac gia chan thanh cam on su hé trg cila nha may may
Dong Van, Téng céng ty C6 phan Dét May Ha Noéi da tao
diéu kién trong viéc khdo sat va thuc nghiém dé hoan
thanh nghién cdu nay.
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