Tap chi Khoa hoc Pai hoc Hué: Kinh té va Phat trién; ISSN 2588-1205
Tap 127,56 54, 2018, Tr. 133-149; DOI: 10.26459/hueuni-jed.v127i5A.5027

UNG DUNG GIAI THUAT XEP HANG THEO TRONG SO
TRONG VIEC CAN BANG DAY CHUYEN MAY CONG NGHIEP

H6 Quéc Diing*
Truong Pai hoc Kinh t&, Dai hoc Hué, 99 H6 Déc Di, Hué, Viét Nam

Tém tat: Bai toan can bang day chuyén may cong nghiép thudc dang mot bai toan 16n va khé tim ra dwoc
phuong an t6i wu. Viéc thiét 1ap can bang day chuyén may cong nghiép bang phuong phap tht cong, dua
trén kinh nghiém ctia nguoi quan ly day chuyén may ton kha nhiéu thoi gian va hiéu suét day chuyén dat
duogc khong cao. Nghién cttu nay tng dung giai thuat xép hang theo trong s8 gitp rat ngan thoi gian xay
dung phuong an can bang day chuyén may va dua ra giai phap tiém can véi t&i wu. Két qua thuc nghiém
ctia nghién cttu cho thay hiéu suat day chuyén dat mitc 84 % so véi cdc phuong phép thu cong chi nam
trong khoang ttr 55 % dén 65 %. Diéu nay cho thdy ting dung giai thuét x&p hang theo trong s trong viéc
can béng day chuyén may cdng nghiép gitp tiét kiém thoi gian, cai thién hiéu suat day chuyén va nang

cao ndng suat cho nha mdy may céng nghiép.

Tir khéa: can bang day chuyén may, giai thuat xép hang theo trong s6, giai phép tiém can tdi uu

1  Datvan dé

Viéc nang cao nang suat chuyén may, cai thién chédt lwong dét may va dam bao cong
bang trong viéc tra cong cho tat ca cdc cong nhan la mot bai toén 16n va phtec tap. Digu nay doi
hoi can phai ap dung cac ky thuét tién tién voi su hd tro ctia hé thong may tinh nham thiét lap
can bang day chuyén may trong cic nha may may cong nghiép. O cac nwdc phat trién, viéc tinh
toan dé can bang day chuyén may cong nghiép, cu thé l1a d€ giai quyét tinh trang khong c6 bo
phén nao la qua tai trong khi lai ton tai cac by phan khac thi nhan rdi, 1a mot bai toan rat dwoc
cht trong trong cac nha may may cong nghiép. Nhiéu hé thong thong tin duoc cai ddt voi cac
ky thuat va thuat toan nhdm tinh ton cho viéc can bang day chuyén da dwoc ting dung & nhiéu
nude phat trién. Tuy nhién, & Viét Nam, linh viee can bang day chuyén may dang la mot trong
nhitng van dé con hét stec méi mé. Hién tai, viéc can bang day chuyén may chu yéu dua trén
kinh nghiém ctia nguoi diéu hanh day chuyén nham diéu chuyén cong nhan tir bd phan nay
sang b phan khac khi ¢6 tinh trang un tic hay nhan roi xay ra ¢ dau doé trong day chuyén may.
Phuong phap nay hoan toan bat kha thi d6i véi nhitng day chuyén may 16n ¢ nhitng nha mdy
san xuat may maéc 1én. Do d6, hiéu suét lao ddng ctia cong nhan cling nhw ndng suéat san luong
cua cac nha may Viét Nam ludn ¢ trong mutc thap va trung binh so véi cac nudc trong khu vire

va trén thé gidi. Tinh trang nay ddt ra tinh cap thiét cua viéc nghién cttu va xay dung nhitng hé
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thdng tng dung cdng nghé théng tin va 4p dung cac giai thuat thong minh dé€ giai quyét bai

toan can bang day chuyén may cho cac nha may may c6ng nghiép & Viét Nam.

Trong cdc nha may may méc cong nghiép, d€ bo tri san xuét theo san pham, quad trinh san
xuat duoc thiét k& theo md hinh dong chay chia thanh nhiéu cong doan khac nhau, mdi cong
doan dugc thyc hién nhanh chéng nho su chuyén mén hoéa cao vé lao ddong va may moc thiét
bi. D€ tang tinh chuyén mon hoéa va nang suéat lao déng, toan by day chuyén may cong nghiép
duoc chia thanh nhiéu tram lam viéc. Mdi tram lam viée duoc phan cho mot hodc mot vai
nguoi cong nhan thuc hién ¢ tram lam viéc d6. Dong thoi, ¢ mdi tram 1am viéc sé thuc hién
chuyén mén héa mét hodc mot vai cong doan khéc nhau. Qua trinh quyét dinh bé tri, thiét ké
bao nhiéu cong nhan dam nhiém tai cac tram lam viéc, cong doan nao thuc hién ¢ cac tram, dé
dam bao sao cho khong ¢ tram lam viéc nao 1a qua tai, un tac trong khi d6 ton tai nhitng tram
lam viéc khac thi nhan rdi, duoc goi 1a can bang day chuyén may trong cdc nha may may cong
nghiép. Muc tiéu chinh cta can bang day chuyén may la tao ra nhitng tram lam viéc c6 thoi
gian hoan tat cong viéc tai tram d6 (nghia la tong thoi gian thuc hién tat ca cac cong doan o
tram lam viéc d6) 1a gan bang nhau, trdnh sy Un tac hay nhan rdi trong day chuyén may. Day
chuyén may dugc can bang tSt sé lam giam t&i da thoi gian ngitng may, lubng cong viéc nhip

nhang, dong by, nho d6 ma nang suét lao dong sé tot hon.

2 Tong quan tinh hinh nghién cttu cic thuit toan can bang diy chuyén

san xuat

Can bang day chuyén may cong nghiép la mot trong nhitng ting dung cu thé ctia bai toan
can bang day chuyén san xuat. Trén thé gidi, nganh cong nghiép may méc néi riéng va nganh
cong nghiép san xuat noéi chung tuy da co lich st lau doi nhung phai dén dau nhitng ndm 1950,
viéc nghién ctru bai todn can bang day chuyén san xuat méi bat dau dugc nghién ctiru va cong
b8 trén cac tap chi khoa hoc trén thé gisi. Cé nhiéu phuong phap khac nhau dé can bang day
chuyén san xuat, duwoc st dung dé tim cach phan bd cac nguon lec mot cach téi wu, gitip nang
cao ndng suat cua ddy chuyén san xuat. Mot trong nhiing nghién cttu dién hinh trong linh viee
can bang day chuyén san xudt la ctia Mastor. Trong nhitng nghién ctru ctia minh, Mastor [1] da
phan loai bai toan can béng chuyén thanh hai dang. Dang thit nhat la d6i véi cac day chuyén
san xudt c6 chu ky cho trude (chu ky la khoang thoi gian dé mét day chuyén san xuét cho ra
mot san pham). Viéc thiét k€ day chuyén san xuat nh3m muc dich sao cho s6 tram 1am viéc 1a it
nhat. Dang thtt hai 1a dang véi day chuyén san xuat sin c6 (nghia 1a biét trude duge s§ tram
lam viéc). Muc tiéu ctia viéc can bang chuyeén la xay dung day chuyén san xuét sao cho san

lwong la cao nhét, hay noi cach khac thoi gian chu ky la nho nhat.
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Vé ban chat, bai todn can bang day chuyén san xuat 1a bai toan 16n va phtc tap, doi hoi
nhitng md hinh va giai thuat phu hgp, ddc biét doi vdi bai toan dang tht nhat 1a dang bai toan
thiét ké maéi day chuyén san xuat. Cho dén nay, c6 nhiéu ky thuat khac nhau dé giai quyét bai
toan can bang day chuyén san xudt dugc cong bd trén thé gisi. Cac giai phap nay cé thé duogc
phan chia lam 4 nhém chinh nhu sau [2]: Nhém dau tién la cac phwong phdp tim kiém toi wu
(optimum seeking methods) bao gém cac phwong phap nhu: phwong phap nhanh céan (branch
and bound), quy hoach ddng (dynamic programming), quy hoach tuyén tinh va quy hoach
nguyén (linear and integer programing). Nhom giai phap thit hai la cac phuwong phip Heuristics,
bao gom cac giai phap nhu: tha tuc xay dung (constructive procedure), thuat toan di truyén
(genetic algorithms), tim kiém tabu (tabu search), thudt toan moé phong mém (simulated
annealing) va phuong phap t6i wu hoa dan kién (ant colony optimization). Nhém tht ba la
nhém gidi phdp mady hoc bao gom cac giai phap: ly thuyét vé rang budc (theory of constraints),
phuong phép tiép can co so tri thic (knowledge-based approach) va hé chuyén gia (expert

systems). Nhom cudi cung la cac giai phap st dung mé hinh mé phong (simulation models).

O nhém cac phrong phap tim kiém t8i wu c6 rat nhidu cong trinh nghién ctu, dién hinh
la nhitng nghién cttu cia Bowman [3]. Bowman da dwa ra giai phap quy hoach tuyén tinh va
quy hoach nguyén dé giai bai toan can bang chuyén. Patterson va Albracht [4] da trinh bay
phuwong phap quy hoach 0-1, phwong phap nay doi hoi khoang 50-60 % s6 luong cac bién phai
duoc biéu dién dudi dang 0 va 1. Khi d6, bai toan can bang chuyén duoc giai quyét bang cach
kiém tra mot chudi cdc bién 0-1 dé tim ra giai phap kha thi. Held va cac cong su [5] da dé nghi
phuong phap quy hoach dong, nhung han ché'la chi phu hop cho cac day chuyén san xuét kich
thudc nho. Bautista va Pereira [6] cling dung quy hoach dong nhung dua trén nén tang 10i giai
gan dung d€ phan bd cong viéc; mo hinh nay dap tng duoc bai toan ctuia cac day chuyén c6 quy
mo 1on.

D6i voi nhom giai phap Heuristics, Suresh va cong sw [7] da xay dung hai giai thuét la
Genetic-1 va Genetic-2 cho 101 giai gan dung. Suresh va cong su [8] cling da ting dung ky thuat
m6 phong mém dé giai bai todn can bang day chuyén. Day 1a mot giai thuat dua trén xac suat
phén bd thoi gian thuc hién cac cong viéc trong day chuyén. Helgeson va Birnie [9] da xay dung
phuong phép xép hang theo trong sd cta thoi gian thwe hién cong doan. Kilbridge va Wester
[10] da xay dung giai thuat xép hang theo trong sd dwa trén tht tu thyc hién cac cong doan.
Bautista va Pereira [11] dung giai thuat con kién (ant algorithm) d€ giai quyét rang budc vé thoi
gian va sttc chita cia day chuyén san xuat.

Nhom giai phap thit ba c6 cac nghién cttu cia Goldratt [12] vé ly thuyét rang budc trong
day chuyeén san xuat, Malakooti va Kumar [13] trinh bay phwong phap tiép can co so tri thirc d€
giai quyét bai toan can bang day chuyén san xudt véi da muc tiéu. Oh [14] trinh bay ting dung

hé chuyén gia cho bai todn can bang day chuyén may.
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Cudi cung, nhém giai phap st dung md hinh md phong cé cac nghién ctru ctia Driscolla
va Abdel-shafi [15] vé cach tiép can viéc mod phong dé danh gia cac giai phap can bang day
chuyén san xuét. Ngoai ra con c6 cac nghién cttu ctia Cortés va cs. [16] vé tdi wu hdéa va mo

phong can bang day chuyén san xuat trong mot cong ty san xudt xe may.

Tém lai, c6 nhiéu giai phép d€ giai quyét bai todn can bang trong day chuyén san xuat.
Tuy nhién, cic giai phap nay déu la cac cach tiép can gan tdi wu; modi phuong phap cho ra mot
phuong an riéng va c6 két qua khac nhau trong viéc bd tri day chuyén san xuat. Khong cé giai
phép nao duwoc xem la t&t nhat cho tat ca cac truong hop ctia bai toan can bang day chuyén san
xudt. Nghién ctru nay lua chon giai thuat xép hang theo trong s6 — Ranked Positional Weight
Method (RPW) —1a mét giai thuat di truyén thudc nhom giai phap Heuristics d€ tién hanh kiém
dinh thuc nghiém bang s6 liéu thu thap thuc t& tir day chuyén may ctia cong ty ¢8 phan may va
thuong mai Gio Linh — Quang Tri.

3  Bai toan cin bang diy chuyén san xuit

3.1 Dinh nghia vé diy chuyén san xuat

D¢ san xudt mot san phdm, nguoi ta chia qud trinh tao ra san phdm thanh nhiéu cong
viéc nho duoc goi la cac cong doan (task). Tat ca cac cong doan trén day chuyén san xuat dugc
nhém thanh mét tap hop V = {1,...,n}, trong d6 V 1a tap hop gom n phan tt, mdi phan ti j
trong tap V 1a mot cong dogn nho d€ san xudt ra mot san pham hoan thién. D€ thuwc hién mot
cong doan j sé can mot khoang thoi gian la t; dwoc goi la thoi gian thyee hién cong doan. Néu

thuc hién toan b cac cong doan nay sé tao ra san pham hoan chinh cudi cung.

Mot day chuyén san xudt bao gom m tram lam viéc duwoc danh s6 1, 2, ..., m thuong duoc
b3 tri doc theo bang chuyén san xuat hodc day chuyén xtt Iy nguyén vat liéu. Mdi tram lam viéc
sé duoc bd tri d€ thuc hién mot hay nhiéu cong doan khac nhau va cac cong nhan sé dugc phan
cong vao lam & cac tram lam viéc nay v6i sy tro giup ctia may moc va cac thiét bi chuyén dung.
Goi Sy, 1a tap hop céac cong doan phai thuc hién tai tram lam viéc k, tdng thoi gian thuc hién cac

cong doan tai tram lam viéc k la t5, = Xjcs, t; dwgc goi la thoi gian lam viec ctia tram do.

Thoi gian chu ky ¢ cua day chuyén san xuat duoc dinh nghia 1a khoang thoi gian can
thiét d€ day chuyén cho ra moét san pham hoan chinh. Trong phan 16n treong hop, d6 la thoi
gian 16n nhat trong s6 cac khoang thoi gian lam viéc ctia cac tram trén toan by day chuyén san
xuat. Diéu d6 c6 nghia la thoi gian chu ky ¢ ctia day chuyén san xuat sé 16n hon hodc bang thoi
gian lam viéc cta bat ky tram lam viéc nao trong toan bo day chuyén san xuat. Trong truong
hop la ts, <c, c6 nghia la tram lam viec k c6 thoi gian ranh roilac— ts, trén mdi chu ky san
xuat, day la khoang thoi gian tram lam viéc nay phai ngting may, cong nhan nhan roi dé cho
doi cong doan tiép theo.
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Trong day chuyén san xudt, cac cong doan duoc lién tuc chuyén tiép theo dong va két
qua thuyec hién cdc cong doan tir tram lam viéc nay sé duoc chuyén sang tram lam viéc tié€p theo.
Tuy nhién, viéc chuyén tiép gitra cac cdng doan sé phu thudc vao rang budc gitra cdc cong doan
d6. Rang budc nay la cac yéu cau thuc hién cdong doan nao trudc, cong doan nao sau. Vi duy,
trong day chuyén may 4o so mi, nguoi ta phai may cac cong doan cd do, than 4o, tay do trudc
khi thyre hién cong doan 1ap rap ¢ 4o va tay 4o vao than do. Viéc can bang day chuyén san xuat
phéai mang tinh kha thi, ttc 1a viéc sip xép cac cong doan trén cac tram phai dam bao khong c6
cac rang budc vé thit ty thuc hién cong doan nao bi vi pham. Nhin chung, c6 thé nhan thdy bai
toan can bang day chuyén san xuat 1a t&i vu viéc sap x&p, bd tri cic cong doan cho tat ca cac
tram dé€ cung hudéng dén mot s6 muc tiéu chung nhu tang san luwgng, giam sd luong nhan cong,
hay cd hai.

Céc cong doan d€ san xudt mot san pham hoan chinh, ciing véi thoi gian thuc hién mdi
cong doan va rang budc gitta cac cong doan (cong doan thirc hién triedc, cong doan thuc hién
sau) duoc biéu dién bang mot so d6 goi 1a so d6 wu tién (precedence diagram). Trén so d6 nay,
mdi nut duoc dai dién cho mot cong doan, duoc biéu dién boi ma s8 cong doan va thoi gian
thuec hién cong doan (ndm trong ddu ngodc vudng), dwong lién két c6 hudng gitta cac nit thé

hién m&i quan hé rang budc gitra cac cong doan, thé hién yéu cau thuc hién trude va sau gitra

_J_) 8[12] — 9[19]
3[14] 4[15] 5[14] 6[15]

Hinh 1. So d6 wu tién (Precedence Diagram)

cac cong doan khac nhau.

1[15] 2[16] 7[14]

Hinh 1 1a so d6 wu tién biéu dién cdc cong doan dé thuc hién san xuat mot san pham.
Trén hinh nay ¢ 9 cong doan (n = 9) c6 thoi gian thuec hién twong Gng ndm trong dau ngodc
vuong. Vi dy, nit 1 (cdng doan 1) cé thoi gian thuc hién la 15 gidy, nit 2 (cong doan 2) cé thoi
gian thuc hién la 16 gidy. Puong lién két c6 hudng tir nit 1 dén nut 2 va nat 5 thé hién viéc phai
thuc hién cong doan 1 truedce khi thue hién cong doan 2 va cong doan 5. Ttr so d6 vu tién (Hinh
1), néu ta bg tri cac cong doan nay vao 5 tram lam viéc véi thiét k&€ nhu sau: S; = {1, 3}, nghia la
tram lam viéc 1 sé dam nhiém cong doan 1 va cong doan 3; S, = {2, 4}, nghia la tram lam viéc 2
sé thye hién cong doan 2 va 4, S; = {5, 6}, nghia la tram lam viéc 3 sé thyc hién cong doan 5 va 6,
Sy = {7,8}, nghia la tram lam viéc 4 sé thuc hién cdng doan 7 va 8, S5 = {9}, nghia la tram lam
viéc 5 sé thuc hién cong doan 9. Tt bd tri trén, ta thay thoi gian chu ky sé 1a ¢ = 31, day la thoi
gian thuc hién tai tram 2, la thoi gian 16n nhat trong cac thoi gian ctia cac tram lam viéc. Tuwong

tng thoi gian ranh rdi ctia cac tram 1am viéc 1, 2, 3, 4, 5 [an luot 1a: 2, 0, 2, 5, 12. Tém lai, viéc bd

137



H6 Quéc Diing Tap 127,56 54, 2018

tri cac cong doan vao cac tram lam viéc sé cé rat nhiéu phuong an khac nhau. Twong tng, hiéu
sudt, thoi gian lang phi, nang sudt chuyén... cua cac phuong an nay ciing sé khac nhau. Do d6,
phan tiép theo ctia nghién ctu sé trinh bay cac thong s6 dé danh gia hiéu qua cua viéc can bang

day chuyén san xudt.

3.2  Cac thong sd danh gia diy chuyén san xuit

D& dénh gia mitc d6 can bang ctia cac day chuyén san xuat, nguoi ta dua ra cac thang do
dé danh gid d can bang ctia cac giai thuat khac nhau. Nghién ctru nay st dung hai thang do

trong nghién cttu ctia Scholl [17, 18] d€ do lwong mikc d6 can bang ctia day chuyeén, dé la:

Hiéu qua chuyén — Line Efficiency (LE) —1a chi s6 thé hién mtc d§ sit dung hiéu qua vé
mdt thoi gian ctia day chuyén. LE duoc biéu thi bfing ty 1é thoi gian tai cac tram lam viéc trén
tich ctia thoi gian chu ky ¢ va s§ tram lam viéc m. Do d6, LE duoc biéu dién vé mat todn hoc
nhuw sau:

— Z;{TL:I tSk

cm

LE

trong d6,m1a s§ cac tram lam viéc ctia day chuyén san xuat; c 1a thoi gian chu ky; tg, la tong

thoi gian thyec hién cac cong doan tai tram k.

D6 thong sudt cua day chuyén san xudt — Smoothness Index (SI) — Chi s6 nay mo ta do
thong sudt tuong ddi trong mot day chuyén san xuat. Do thong sudt thé hién sy cong bang
trong phéan cong cac cong doan cho cong nhan ¢ cac tram. Chi s SI cang nho thi thoi gian
chénh léch gitta cac tram lam viéc sé cang it, SI tién dén 0 thi thoi gian lam viéc cua cac tram
déu gan bang nhau. Nguoc lai, néu SI cang 1én thi sé xuat hién nhiéu tram lam viéc cing thang,
lién tuc khong hét viéc trong khi ¢6 nhitng tram phai diing mdy, ranh rdi, chd doi cac tram lam
viéc khac. Mot day chuyén san xudt c6 mitc d6 can bang hoan hao khi c6 chi s8 d¢ thong sudt 1a

0. Chi s6 nay duoc tinh theo cong thitc sau:

m

SI = Z(tSMax — tsi)?

k=1

trong d6, m la s6 cac tram lam viéc & day chuyén san xuat; tg la tong thoi gian thuc hién cac
cong doan tai tram k; teyg, la thoi gian 16n nhat trong s cac thoi gian lam viéc ctia cac tram

(trong hau hét cac truong hop chinh la thoi gian chu ky c).
Giai thuat xép hang theo trong s6

Nghién cttu nay st dung giai thuat xép hang theo trong s6 — Ranked Positional Weight
Method (RPW) — duoc gidi thiéu boi Helgeson va Birnie [9] d€ kiém tra thuc nghiém hiéu qua
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ctia viéc can bang day chuyén san xuat. RPW la giai thuat di truyén thudc nhom cac giai thuat
Heuristics. O giai thuat nay, mdi cong doan (nat) trong so d6 wu tién sé dugc gan mot trong s&
nhét dinh. Trong s cta mdi nit dwoc tinh todn dua trén thoi gian thuc hién va vi tri cua nut
d6; bat dau tle ntt can tinh trong s doc tiép theo so d6 wu tién cho dén nit cudi cling ctia so d6

uu tién. Dudi day la thu tuc cua giai thuat RPW bao gom cac budc sau:
Budc 1. Xay dung so d6 uwu tién.

Budc 2. D&i véi mdi cong doan duoc biéu dién 13 mot nat & trén so d6 wu tién, ta xac
dinh trong s6 RPW cho cac nit (cong doan) d6. D& tinh RPW cho mdi nit (cong doan), ta xac
dinh cac 19 trinh ttr cong doan dy dinh tinh RPW dén céng doan cudi cung dwa trén so d6 wu
tién. Tinh tong thoi gian thuc hién cac cong doan trén cac 16 trinh nay. RPW dugc xac dinh bang

tong thoi gian thue hién cac cong doan trén 19 trinh ¢6 tong thoi gian thwe hién la 16n nhat.

Budc 3. Xép hang cic cong doan theo tht tu gidam dan cua RPW, tic 1a cong doan xép

thit hang dau tién la cong doan co chi s6 RPW 16n nhat.

Budc 4. Cong doan bét dau la cong doan c6 thé thuee hién ngay ma khong c6 rang budc
nao, tiec la d€ thuee thi cong doan nay khong yéu cau phai thuc hién trude bat ky cong doan nao.
Gan cac cong doan bat dau vao danh sach chuan bj gan. Sap xép cac cong doan trong danh sach

chuan bi gan theo thit tie giam dan cta chi s6 RPW.

Budc 5. Lya chon cong doan c6 RPW 16n nhét trong danh sach chuan bi gan bg tri vao

tram lam viéc.

Budc 6. Kiém tra tong thoi gian thwc hién cac cong doan tai tram lam viéc (goi tat 1a thoi

gian lam viéc ctia tram).

— Néu thoi gian lam viéc ctia tram ndm trong khoang thoi gian chu ky c thi gén cong

doan nay vao tram lam viéc va chuyén sang budc 7 d€ cap nhat lai danh sach chuan bi gan.

— Néu thoi gian lam viéc ctia tram nay vugt qua khoang thoi gian chu ky ¢ thi st dung
cong doan c6 RPW nho hon trong danh sach chuan bi gan. Tré lai bude 6. Néu tat ca cac cong
doan trong danh sach chuan bi gan khi gan vao tram déu dan dén thoi gian lam viéc ctia tram
vuot qua thoi gian chu ky ¢ thi két thic viéc gan cdng doan cho tram nay va chuyén sang thuc

hién gan cong doan cho tram lam viéc tiép theo.

Budc 7. Cap nhat lai danh sach chudn bi gan. Viéc cap nhat lai danh sach chuén bi gan

bao gom ba viéc:

— Xba cong doan da hoan thanh viéc gan vao tram lam viéc ra khoi danh sach chuan bi

gan.
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- B0 sung nhiing cong doan thoa man diéu kién rang budc trong so d6 wu tién. Nhing
cong doan nay la nhitng cong doan cé thé thuc hién ngay sau khi cac cong doan bi xda khoi
danh sach 6 Budc 7.1 da thuee hién xong.

— Sap x&p lai danh sach chudn bi gan theo thtt tw giam dan ctia RPW.

Budc 8. Thyc hién lai Budce 5 cho dén khi cong doan cudi cing duoc gan vao cac tram lam

viéc.

4  Kiém thit thuc nghiém giai thudt RPW

D€ kiém thir thiee nghiém bai toan can bang day chuyén san xuat bang giai thuat xép
hang theo trong s6 RPW, nghién cttu nay st dung so liéu thu thap tir thuc t€ tai mot day
chuyén may ctia cong ty ¢6 phan may va thuwong mai Gio Linh, tinh Quang Tri. San pham cua
day chuyén nay tai thoi diém tién hanh kiém thr thiee nghiém la quan short. D€ ¢6 thé may mét
san pham quan short hoan chinh, by phan ky thuéat trong nha may may sé phéan chia qua trinh
may quan short thanh nhiéu céng doan nhd. Trong nghién cttu nay, qua trinh may mot chiéc
quan short duoc phan chia thanh 73 cong doan. Cong doan thuc hién dai nhét la cong doan s6
56 va cong doan s& 59 v6i thoi gian thuc hién 1a 200 gidy. Cong doan s6 70 c6 thoi gian thuc
hién ngan nhat 1a 7 giay. Chi tiét ma cong doan, tén cong doan va thoi gian thue hién cac cong

doan duoc thé hién chi tiét trong Bang 1.

Béng 1. Danh séch cong doan va thoi gian thue hién mdi cong doan

Ma Tén cong doan Thoi Ma cong Tén cong doan Thoi gian
cong gian thuc doan (t.t) thwc hién
doan hién (s) (t.t) (s)

1 Vit s6 3 chi paget don + doi 16 37 binh hinh + 18y d4du 118
lung

2 Chit pen than trudc 104 38 Do cit day passan 10

3 Vat s day trude 19 39 Noi day passan + xén 14

4 May néi paget d6i + 16n 16 40 2k chay day passan 25
(cht y 2 mau chi)

5 May vao paget d6i + ve rau 19 41 VAt s8 5 chi suon trong 95

6 May paget don vao than 20 42 Vét s6 5 chi day sau 44

7 Diéu 1 ly paget don 10 43 Bo miéng ti xéo x 2 18

8 May vao paget don 16 44 Kep mi 1 ly than vao 25
paget doi

9 Lay ddu quay paget 2k V4 31 45 Rap 1 doan suon 57
ngoai trén

10 Mi pen than trudc x 8 48 46 Vat s8 3 chi suon 28

ngoai trén
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Ma Tén cong doan Thoi Ma cong Tén cdng doan Thoi gian
cong gian thuc doan (t.t) thuc hién
doan hién (s) (t.t) (s)

11 Rap ctp than sau 45 47 Diéu 1 ly swon 26
ngoai trén

12 Vats6 3 chi, ctip than sau 22 48 May day trudc 17

13 Diéu 1 ly ctip than sau 28 49 Diéu 1 ly day trudc 14

14 VAts6 tai nho trong 36 50 Bo paget x 2 18

15 Cudn miéng tti hop 22 51 VAt s6 5 chi suon ngoai 35
dwdi

16 Dinh hinh t4i hop 117 52 Diéu 2k ¥+ day sau 28

17 Bo tti hop trong x 6 56 53 Vat s6 3 chi tai hop 48

18 Chit pen + ddt rap luoc tai 9% 54 Diéu duong gitra day 21

hop sau (ci treo)

19 Gha day déng tai hop trong 46 55 Lay d&du lwgc lung + 40
gén nhan

20 Bo tti hop x 4 36 56 Tra+ dong tai hop 200

21 B&m + md khung tti hop 50 57 Lay d4u gan day 63

passan (chi 2 loai)

22 Diéully tai hop lan 1 + gai 93 58 Diéu 1 ly tdi hop 89

day kéo

23 Ghalét+diéu 1 ly tailan 2 79 59 Diéu lung t phdm 200

24 DBinh hinh t4i xéo 53 60 L4y dau + tra lung 143

25 Cubn miéng tui xéo 22 61 May duong t tri thun 43

lung

26 Lwoc tai nho vao dap 35 62 Dinh thun lung + ghim 174

lung

27 May tai nho vao dap + bam 38 63 Dinh passan x 5 81

28 May kep dap tui xéo 16n 50 64 Khéa dau lung 60

29 May kep dap tai xéo nho 50 65 Lay ddu + duc 18 ntit 30

lung

30 Diéu 2k ¥4 tii nhé 28 66 Got 1on dau lung 25

31 May xén 16t tai xéo 81 67 Dong nut lung 30

32 Diéu 1/4 ly 16t tai xéo ctx treo 111 68 Gén day treo day sau 14

+ lwoc 16t

33 BAm + 10n tai xéo 15 69 May lai kan sai V4 102

34 Dibu 2k ¥ da géc thi xéo 78 70 Bo day x 1 9

35 Lwoc nhan vao dap 2 bén tai 26 71 Bo passan x 10 90

36 Ghim tai xéo vao dap + luoc 59 72 Bo day treo x 2 18

73 Kiém tra san pham 120

Ngudn: S& liéu tir day chuyén san xuét ctia cong ty ¢ phan may va thuong mai Gio Linh
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Bang 2 thé hién sy rang budc gitta cac cong doan trong day chuyén may quan short. Vi
du, nhin vao bang nay c6 thé thdy, d€ c6 thé may cong doan 2 thi can phai thwc hién cong doan

1, 3, 4 truede.

Bang 2. Bang rang budc gitta cac cong doan

dompit Congdom g0 N Congdoan (1B, Congdoan TR (8
diu tiép theo $iu tiép theo dau tiép theo diu theo
2 10 29 26 47 43 65 67
3 2 25 24 43 51 69 70
1 2 28 24 51 56 70 73
10 6 24 33 56 53 71 73
6 7 33 34 53 58 72 73
7 8 27 30 58 42 65 69
8 9 26 27 42 52 67 73
9 5 34 35 52 54 63 71
4 2 30 35 54 41 68 72
13 12 35 31 41 57 11 44
12 11 31 32 57 55 5 44
15 19 32 36 55 60 38 44
19 17 39 40 60 62 37 44
14 21 40 38 62 64 18 44
17 21 44 48 64 66 36 44
16 21 48 49 66 59 20 18
21 22 49 50 59 61 46 47
22 23 50 45 61 63 61 65

23 20 45 46 61 68

Ngudn: S& liéu tir day chuyén san xuét ctia cong ty ¢ phan may va thuong mai Gio Linh

Kiém tht nay ¢ng dung giai thuat RPW dé tién hanh bd tri cac cong doan vao cac tram
san xuét trong day chuyén may quan short. Budc didu tién la xay dung so do wu tién. Tt s6 liéu
ctia Bang 1 va 2, ta c6 thé xay dung so d6 wu tién nhw Hinh 2. Mbi ntit cua so d6 duoc danh s&
béng ma cua cong doan, di kem véi thoi gian d€ thuee hién cong doan dé. Dua trén so d6 wu tién
nay, moi quan hé rang budc gitra cac cong doan thé hién rd qua duong lién két gitra cac nat.

Puong lién két gitta cac nut thé hién mdi rang budc thit tu thue hién gitra cdc cong doan.
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Hinh 2. So d6 wu tién gitra cac cong doan

Chuyén sang budc 2, chi s6 RPW duoc tinh toan cho cac nat dua trén so d6 wu tién.
Thuét toan sé kiém tra tat ca cac 10 trinh tir ntt can tinh RPW cho dén nat cudi cung. Sau d6, &
budc 3, chi s6 RPW cua cac nat duoc sép x€p theo thur tw giam dan, duoc thé hién ¢ bang 3.
Trong bang nay, cong doan c6 ma s6 15 ¢6 chi s6 RPW la 16n nhét la 2310. Tiép theo 1a cac cong
doan c6 ma s8 28 va 16. C6 thé nhan thay rang, nhitng cong doan nay la nhitng cong doan khoi
dau ctia day chuyén san xuat; truede cong doan nay khong c6 cong doan nao bat budc phai thuc
hién trude. Cong doan 6 ¢d chi s6 RPW diing thit 4 la cong doan 19, dé€ thue hién cong doan nay
phai thuc hién xong cong doan 15. Chi s6 cua cong doan 73 la thdp nhét; day ciing la cong doan

cudi cung trong day chuyén san xuat.

Bang 3. Chi s6 RPW ctia cac cong doan

Mi cong  Tén cong doan Chi Mi  Tén cong doan Chi s6
doan s6 cong RPW
RPW  doan
15 Cubn miéng tai hop 2310 11  Rap cup than sau 2050
28 May kep dap tti xéo 16n 2309 40 2k chay day passan (chay 2 2040
mau chi)
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Ma cong Tén cong doan Chi Ma  Tén cong doan Chi s6
doan s6 cong RPW
RPW  doan
16 Dinh hinh tai hop 2282 5 May vao paget d6i + ve rau 2024
19 Ga day déng tai hop trong 2272 38 Do cét day passan 2015
25 Cudn miéng tui xéo 2269 44  Kep mi 1 ly than vao paget 2005
doi
29 May kep dap tai xéo nho 2269 48  May day trudc 1980
24 Dinh hinh tai xéo 2256 49  Diéu 1 ly day trudc 1963
17 Bo tai hop trong x 6 2253 50 Bo paget x 2 1949
14 Vit 6 tii nho trong 2216 45 Rap 1 doan swon ngoai trén 1931
26 Luoc tai nhé vao dap 2175 46 Vat s8 3 chi suon ngoai trén 1874
33 Bam +16n tii xéo 2149 47 Diéu 1 ly suon ngoai trén 1846
34 Diéu 2k 4 d& géc tai xéo 2137 43  Bo miéng tui xéo x 2 1820
21 Bam + m& khung tui hop 2123 51  Vatsd 5 chi suon ngoai dudi 1802
27 May tai nho vao dép + bdm 2101 56  Tra+ dong tai hop 1767
30 Diéu 2k ¥4 tti nho 2101 53 Vé&tso 3 chi tai hop 1567
22 Didu 1 ly tai hép lan 1 + gai 2100 58 Diédu 1 ly tti hop 1519
day kéo
35 Luroc nhan vao dap 2 bén tai 2081 42 Vat s8 5 chi day sau 1430
3 Vat s8 day trude 2072 52 Diéu 2k ¥* day sau 1386
4 May noi paget doi + 1on 2071 54  Diéu duong giita ddy sau 1358
(ctr treo)
1 Vat s8 3 chi paget don + doi 2064 41 V&tsd 5 chi suon trong 1337
31 May xén 16t tti xéo 2055 57 L&y d4u gan day passan 1242
(chi 2 loai)
2 Chit pen than trudc 2054 55  Lay d&u luogc lung + gén 1179
nhan
23 G4 16t + diéu 1 ly tti lan 2 2310 60 L&y d4u + tra lung 1139
32 Diéu 1/4 ly 16t ttii xéo ctt treo + 2309 62 Dinh thun lung + ghim lung 996
Iwoc 16t
10 Mi pen than trude x 8 2282 64  Khoa dau lung 822
20 Bo tti hdp x 4 2272 66 Got 16n dau lung 762
37 binh hinh + 18y d4u lung 2269 59  Diéu lung t phdm 737
18 Chit pen + ddt rap luwoc tii hop 2269 61 May duong t tri thun lung 537
6 May paget don vao than 2256 65 LAy d&u + duc 16 ntt lung 291
13 Diéu 1 ly ctip than sau 2253 63 Dinh passan x 5 291
7 Diéu 1 ly paget don 2216 69  May lai kan sai ¥4 231
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Ma cong Tén cong doan Chi Ma  Tén cong doan Chi s6
doan s6 cong RPW
RPW  doan

12 Vat s8 3 chi, ctp than sau 2175 71 Bo passan x 10 210

8 May vao paget don 2149 68  Gén day treo day sau 152

36 Ghim tai xéo vao dap + luoc 2137 67  Doéng nat lung 150

9 Lay dau quay paget 2k 4 2123 72 Boday treo x 2 138

39 Néi day passan + xén 2101 70 Bo day x 1 129

73 Kiém tra san phdm 120

Dua trén bang chi s6 RPW cua cac cong doan, ta tién hanh cac budc ti€p theo d€'bd tri cac
cong doan vao cac tram lam viéc khac nhau sao cho thoa man cac rang budc trén so d6 vu tién
va thoi gian thiee hién ¢ cac tram khong vieot qua thoi gian chu ky c. Budc 4 1a lira chon nhitng
cong doan bat dau dwa vao danh sach chuan bi gan va sip xép theo gia tri giam dan ctia chi s&
RPW ctia cac cong doan. Cac cong doan duoc duwa vao danh sach chuan bi gan gom c6 15, 28, 16,
25,29,14,3,4,1, 37,13, 39.

Budc 5 la xac dinh cong doan c6 chi s6 RPW 16n nhat trong danh sach chuan bi gan; ¢
treong hop nay la cong doan 15. Tiép theo ta thuc hién budc 6: cong doan 15 dwgc gan vao tram
lam viéc 1. Ti€p do, cap nhat lai danh sach chuan bi gan ¢ budc 7. Trong danh sach nay gom cac
cong doan: 28, 16, 19, 25,29, 14, 3, 4, 1, 37, 13, 39. Cong doan 15 da duoc dwa ra khoi danh sach
chudn bi gan va bo sung vao cong doan 19. D€ thuc hién cong doan 19 thi cong doan 15 phai
duoc hoan thanh truede. Ta thue hién budce 8 la kiém tra xem ¢6 phai day la cong doan cudi cung
trong so d6 wu tién hay khong. Néu khong thi ta quay lai bude 5. Tuan tu thuc hién cac bude
theo vong 1dp, ta c6 cac cong doan dugc bo tri 6 tram 1 lan lwot la: 15, 3, 4, 1, 2 va 39. Tong thoi
gian thuc hién ¢ tram nay la 191 gidy. K&t qua ctia viéc bd tri cdng doan vao cac tram lam viéc
duoc thé hién 6 bang 4. Cac tram 5, 13, va 20 c6 thoi gian lam viéc ctia tram dai nhat la 200 giay.
bay ciing la thoi gian chu ky ¢ = 200 giay. Tram lam viéc c6 thoi gian lam viéc it nhat la tram
12 chi thuc hién cac cong doan 43 va 51 véi thoi gian lam viéc tai tram la 53 gidy. Diéu d6 c6
nghia véi moét chu ky 1a 200 giay, tram 12 nay chi hoat dong 53 giay, thoi gian con lai la 147 giay
phai dirtng mdy, cho doi cac tram lam viéc khac.

Béang 4. Bang bd tri cdc cong doan trén cac tram lam viéc

Thoi gian cho doi

Tram Céc cong doan trén tram Thoi gian lIam viéc cua tram (s) )
1 15;3;4;1;2; 39 191 9
2 28;10;6;13;7;12;8 194 6
3 16;9; 11 193 7
4 19; 37; 40; 38 199 1
5 25;5;29; 24; 17 200 0
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Tram Céc cong doan trén tram Thoi gian lIam viéc cua tram (s) Thoi gizl) cho doi
6 14; 26; 33; 34 164 36
7 21; 22; 27 181 19
8 30; 35; 31 135 65
9 23; 32 190 10
10 20; 18; 36 191 9
11 44; 48; 49; 50; 45; 46; 47 185 15
12 43; 51 53 147
13 56 200 0
14 53; 58; 42 181 19
15 52; 54; 41 144 56
16 57; 55 103 97
17 60 143 57
18 62 174 26
19 64; 66 85 115
20 59 200
21 61; 65; 63; 68; 67 198
22 69; 71 192
23 72;70; 73 147 53

Dé€ xac thuc hiéu qua cta viéc 4p dung giai thuat xép hang theo trong s6 RPW trén day
chuyén may thuc t€ nay, tdc gia da tién hanh phong van cic nhan sy truc tiép quan ly day
chuyén. Theo d6, d& c6 dugc giai phap can bang chuyén day chuyén may, truéc day, chuyén
treong va bo phan ky thudt trong nha may may can phai ton tir 3 dén 6 ngay dé tién hanh rai
chuyén, nghia 1a sdp x&p cic cong doan va cong nhan vao cic tram lam viéc. Trong thoi gian
nay, ho tht nghiém nhiéu phrrong én bd tri khac nhau méi cé duoc so d6 can bang chuyén cudi
cting. Trong ltic cho cé duge phuwong én can bang chuyén cudi cting, ndng sudt ctia chuyén may
chi dat khoang 10 % dén 30 % nang sudt so voi phuwong an cudi cung cua day chuyén may. Vi
du, ndng sudt thiét ké cua day chuyén may la 200 chiéc 4o mét ngay thi trong khoang thoi gian
rai chuyén, chuyén may chi c6 thé dat dugc nang suat tir 20 dén 60 chiéc 40 mdi ngay. Viéc ap
dung thuat todn trong viéc thiét k&€ méi can bang day chuyén may gitp tiét kiém nhiéu thoi
gian hon so v6i phuong phédp thu cdng dua trén kinh nghiém ctia chuyén trudng. Dudi su tro
gitip clia mdy tinh, viéc tim ra giai phap can bang chuyén duoc thuc hién ngay trwdc khi rai
chuyén ctia san pham. Diéu nay giup tiét kiém rat nhiéu thoi gian va chi phi, déng thoi gitp

tang nang suat cta chuyén may.
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Vi viéc ting dung giai thuat RPW nay ta c6 chi s6 hiéu qua chuyén LE = 84 % va chi s
thong sudt ctia day chuyeén SI = 246,98. Day la nhitng chi s6 khd cao trong viéc bg tri chuyén,
vurgt trdi so véi cac phuong phap tht cong lam bang kinh nghiém. Khi tiép tuc 4p dung giai
thuat nay cho nhitng loai san pham khac ctia cong ty may Gio Linh, hé s6 hiéu qua chuyén néu
bd tri bang giai thuat xép hang theo trong s thuong nam trong khoang tir 70 % dén 85 %. Hé s8
nay cao hon nhiéu so v6i phwong én bé tri dwa trén kinh nghiém cta chuyén trudng chi khoang
tte 55 % dén 65 % (sau khi hoan thanh viéc rai chuyén) cho hé s6 hiéu qua chuyén may. Ttc la,
phuong phap bd tri bang kinh nghiém chi khai thac dugc 55 % dén 65 % thoi gian lam viéc ctia
cong nhan trong toan day chuyén san xuét. Hé s hiéu qua chuyén cao hon sé dan dén ning
sudt ctia toan chuyén cao hon va s3 cong nhan can thiét phai bg tri trén mdi chuyén ciing sé
giam xudng. Ngoai ra, d6 thong sudt ciing thap hon so véi phuong phap thu céng, cd nghia la
viéc phan cong cdng doan cho cac tram lam viéc twong d6i cong bang hon. Khéng con tinh
trang c6 nhitng tram lam viéc qua cing thang trong khi d6 c6 nhitng tram ranh r6i phai cho doi

nhitng tram khac.

5 K&t luin va kién nghi

RO rang can bang chuyén la mot bai toan 16n va phitc tap. Viéc tim ra giai phap ti wu la
twong ddi khé khin, ddi véi cac giai thuat khac nhau thi sé c6 cac phrrong an b tri can bang
day chuyén san xudt khac nhau, dan dén két qua thuc thi can bang day chuyén san xuat ciing
khac nhau. Do d6, can ap dung va so sanh nhiéu giai thuat khac nhau d€ tim ra phuong an nao
la t6i wu cho ting trueong hop cu thé cua day chuyén may cong nghiép. Day cling la hudng di
tiép theo ctia nghién ctru nay. Viéc ap dung nhiing giai thuat khac nhau, kiém tht trén cac day
chuyén san xudt thuc t& tir d6 so sanh hiéu qua dé€ dé xudt giai phdp t6i wu cho nhitng day
chuyén c6 ddc diém khac nhau la mot hudng nghién ctru thiét thuc trong linh vic quan tri san

xuat hién dai.
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APPLICATION OF RANKED POSITIONAL WEIGHT METHOD
IN SEWING LINE BALANCING

Ho Quoc Dung*

HU - University of Economics, 100 Phung Hung St., Hue, Vietnam

Abstract: Balancing industrial sewing lines is a big problem, and it is difficult to find the optimal solution.
Setting up the industrial sewing line using the manual method based on the experience of the line
manager takes a long time while the line efficiency could not be highly achieved. This study applies the
ranked positional weight method to shorten the time taken to build a solution for the sewing line
balancing and to deliver the asymptotically optimal solution. The results show that the line efficiency of
the sewing line was 84 % compared with 55 % to 65 % of the manual methods. Applying a ranked
positional weight method to balancing industrial sewing line saves time, improves the line efficiency and

improves the productivity for the whole industrial sewing factory.

Keywords: sewing line balancing, ranked positional weight method, asymptotically optimal solution
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