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Ung dung chién luge vét can dé t6i wu can bing
day chuyén may cong nghiép

Application of Exhaustive Search for Optimization Assembly of Line Balancing in Garment Industry
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Tom tat

Cén bang phu tai day chuyén goi tat la can bang chuyén may la mét nhiém vu quan trong trong nganh san
xuét may céng nghlep nhdm néng cao nang suét, giam thiu céc chi phi sén xuat. Mot sé nghién ctru da duge
tién hanh dé giai bai toan cén bang chuyen may v&i cac myc tiéu khac nhau. D& co nhiéu tién bo trong cac
phurong phép gén ding dé giai quyét van dé cén bang chuyén may. Trong cac gidi thuét ti wu, chién luoc
vét can la phurong phép tim nghiém thuong duoc 4p dung trén co sé xem xét tat ca cac phuong én dé tim ra
nghiém tét nhat. Uu diém Ién nhét cda phuong phép vét can Ia luén tim ra nghiém chinh xac. Bai bao nay
trinh bay két qua nghién ctwu t6i wu cén bang chuyén may khi cho truéc cong suét cia day chuyén véi ham
muc tiéu 13 téi thiéu sé lvong cong nhan tham gia sén xuét dé day chuyén dat hiéu qua té chirc cao. Trén co
s6& nghién ctru didu kién thuc té cda day chuyén may coéng nghiép, nhém tac gia da mé ta cac rang buéc vé
trinh tw thure hién, thiét bi va thoi gian thuc hién. Bai bao da dé xuat thuat toan trén co sé tng dung chién lwoc
vét can dé tim giai phap t6i wu cho muc tiéu da néu. Thuét toan da duoc chay thiy nghiém trén bg dir ligu thuc
té lién quan dén sén xuét sén phdm Polo-Shirt tai nha méay may Béng Vén thudc Téng cong ty Dét May Ha
Néi. Cac két qua nghién cau ly thuyet va thue nghiém thu duoc gép phén xdy dung co sé khoa hoc dé gidi
quyét van dé téi wu can bdng chuyén may céng nghiép.

T khéa: Can béng chuyén may, ky thuat can béng, dd thi, vét can.
Abstract

Assembly line balancing (ALB) is an important task for the garment industry to improve productivity and
minimize production costs. Several studies on ALB have been conducted with different objectives. There has
been much progress in approximate methods to solve the problem of ALB. In the optimal algorithms, the
exhaustive search is the method of finding a test that is often applied on the basis of considering all options
to find the best solution. The biggest advantage of the exhaustive search method is always finding the exact
solution. This paper presents the optimal research results of ALB when giving the capacity of the line with the
objective function of minimizing the number of workers involved in production so that the line can achieve high
equilibrium efficiency. Based on the study of the actual conditions of the industrial sewing lines, the constraints
on the order of execution, equipment and implementation time are described. The article has proposed an
algorithm on the basis of exhaustive search applications to find the optimal solution for the stated goal. The
algorithm was run and tested on the actual data set related to the production of Polo-Shirt products at Dong
Van Garment Factory, Hanoi Textile & Garment Joint Stock Corporation. The results of theoretical and
empirical research have contributed to building a scientific basis to solve the problem of the optimal balance
of the industrial sewing lines.

Keywords: Assembly line balancing, balancing techniques, graph, exhaustive search.

nguyén cong. Nguyén cong san Xuét (NCSX) gom mot
s6 NCCN va dugce bd tri cho mot chudi céc vi tri 1am

San xuat theo day chuyén la mot phuong phap (6 viée trén day chuyén, dam bao rang budc trinh tu cong

chure thuc hién cac cong viée trong san xuat hang loat.
Moi cong viéc hay con goi 1 cac nguyén cong cong
nghé (NCCN) can c¢6 mot thoi gian xir Iy va mot tap
hop cac mbi quan hé wu tién dé xac dinh trinh ty cua
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nghé dugc théa man. Van d& can bang phu tai day
chuyén goi tit 1a can bang chuyén may la van dé phan
phdi thoi gian cho cac vi tri 1am viée duge dong déu dé
day chuyén dat hiéu qua cao nhat [1, 2].
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Vén dé co ban cia can bang chuyén vé6i cac muc
tiéu khac nhau dugc phén thanh 4 dang. Dang 1 dugc
xdy dyng nham t4i thiéu sé lwong cong nhan khi cho
trude nhip day chuyén, bai toan niy twong ing véi viée
thiét k& moi day chuyén may. Trong dang 2, cho trudc
s6 luong cong nhan, t6i wu nhip day chuyén Dang 3
lién quan den t6i da higu qua day chuyén khi dong thoi
xem xét moi tuong quan cua so lugng cong nhén va
nhip diy chuyén. Con dang 4 xem xét van dé kha thi
can bang chuyén khi c¢6 dinh ca s6 luong cong nhan va
nhip day chuyén [2], [3].

Mot s6 cong trinh nghién ciru van dé can bang
chuyén may du6i dang bai toan phirc tap khi t6 hop
cong viéc 16n dé ap dung thuit toan giai gan dung. Tac
gia Santosh va cong sy ap dung phuong phap Rank
Position Weight (RPW) véi s6 luong cong nhan cho
trude dé toi wu nhip day chuyén [4]. Tac gia Vrittika
ap dung ba phuong phap: Rank Position Weight;
Largest Set Rul; Kilbridge va Wester Column v&i muyc
tiéu toi wu nhip day chuyén khi cho trudc s lugng
cong nhan, ca ba phuong phéap cho két qua khac biét
rat nho [5]. Tac gia Eryuruk 4p dung hai phuong phap:
Largest Set Rule va Probabilistic Line Balancing véi
nhip day chuyén cho truéc dé t6i wu sb luong cong
nhan, két qua chi ra phuong phap Probabilistic Line
Balancing cho phép phan chia cong viéc chinh xac hon
nhung s lwong cong nhan nhidu hon, phuong phap
Largest Set Rule 4p dung dé dang va cho hiéu qua day
chuyén cao hon [6]. T4c gia Jayakumar va cong su ap
dung phuong phap RPW v6i muyc tiéu nang cao hi¢u
quéa day chuyeén [7]. Tac gia Chen va cong sy da su
dung nhom thuat toan di truyén dé g1a1 quyet van dé
cén bang day chuyén véi muyc tiéu t6i thiéu sd luong
cong nhan [8].

C6 rit it cong trinh quan tim dén van dé can
bang day chuyén trong thyc té nhu cho phép két hop
cac loai thiét bi dic biét can von dau tw 16n, thoi gian
sir dung cho san xuit ngan. Phan 16n 1a nghién ciru
truong hop thoi gian ctia cac NCCN nhé hon nhip day
chuyén, mdi NCSX chi cho phép c6 mot loai thiét bi,
phuong phap ap dung thuong la gan dung, két qua tim
dugc co thé 1a tdi wu cuc bo. Can bang chuyen may
bang phuong phap thu cong s€ kho dé cho két qua tbi
vu, ton rit nhidu thoi _gian va cong stc, do vay viée
thiét 1ap mot phan mém giai quyét cac bai toan cin
bang day chuyen may khi xem xét cac diéu kién thuc
té san xudt 1a can thiét.

Muc dich cua nghién ctru nay la t6i wu can béng
chuyén may cong nghiép trong diéu kién thuc té khi
cho truge cong suét cua day chuyén duoc xac dinh 1a
s6 lwong san pham san xuit trong mot ca lam viéc.
Thuét toan can bang chuyén duoc xay dyung trén co so
tmg dung chién luoc vét can dé tim giai phap tdi wu
toan cuc. Thuat toan dugc chay thir nghiém trén bo dir
lidu thuc t& cua nha may may Dong Van. Gia dinh cua
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bai toan 1a nang luc va kha nang lam viéc cia cong
nhén la nhu nhau, khong xét dén anh hudng cua bac ky
thuét cia cong nhan.

2. Pbi twong va phwong phap nghién ctru
2.1. Déi twgng nghién civu
2.1.1. Ddy chuyén may thiec nghiém

Day chuyén may san pham dét kim tai nha may
may Dong Van, Tong cong ty Dét May Ha Noi. bay la
san pham truyen thong, dién hinh cua Tdng cong ty véi
ty trong san xuét 16n. Hinh thirc t6 chuc day chuyen
dang lién hop khong chia nhém, cac thiét bi dugc bd
tri thanh hai hang ngang, hinh thtrc cung cip ban thanh
phém theo tap. Day chyén ¢6 nhip tu do, mirc d6 dao
dong nhip lam viéc ciia day chuyén AR =+ (10% x R),
Rmin= 0.9R; Rinax= 1.1R

Thiét bi cia diy chuyén dugc chia thanh ba
nhoém: Nhom 1 gdm cic may may théng dung, nhom 2
gdm cac may chuyén ding, nhom 3 13 cac cong viéc
thu cong. Mdi cong nhan st dung khong qua 2 loai
thiét bi theo yéu cau: Cac thiét bi nhém 1 khong ghép
v6i cac thiét bi trong cing nhom va khong ghép véi
nhom 2.

Thoi gian dinh mtc lam viéc mot ca cua day
chuyen 1a Thea= 8 git (288000 gidy), cong sudt thiét
ké san xudt san pham Polo-Shirt cho mdi day chuyén
1a P = 400-500 (san pham/ca).

Mobi NCSX khong qué ba cong nhan thuc hién.
Moi cong nhan phai hoan thanh cong viéc trong mirc
thoi gian lao dong cho phép c6d do sai 1éch khong qua
10% so v6i nhip ciia ddy chuyén.

2.1.2. San pham thiee nghiém.

San pham Polo-Shirt nam ngan tay ctia ma hang
UMO0495, day 1a san pham pho bién trong nhom san
pham quéan 4o dét kim, hinh déng san pham dugc minh
hoa trong hinh 1, bang quy trinh cong nghé dugc lay
tir dit liéu cia nha may May Pong Vin duoc minh hoa
trong bang 1 [10].

Hinh 1. Hinh déng a0 Polo-Shirt [10]
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2.2. Phwong phdp nghién ciru
2.2.1. Nghién citu xdy dung bai todn cdn bang chuyén

Goi ;14 thoi gian dé hoan thanh NCCN tht i, Ty,
la thoi gian dinh mirc may mot san pham theo bang
quy trinh cong nghé. T, dugc xac dinh nhu sau:

Tsp = Z?=1 ti (s) (D

Nhip day chuyén R(s) 1a thoi gian trung binh ma
day chuyén may san xuat mQt san pham:

T vca
R =78 (s) )
Hiéu qua day chuyén (LE) dugc x4c dinh nhu sau:
LE = 215100 (%) 3)

trong do: N 1a s0 cong nhan tham gia san xuét. Dé day
chuyen dat hiéu qua day chuyen cao khi cho trude cong
suat thi phai t6i thiéu s6 luong cong nhan N, dé day
chuyen hoat dong nhip nhang thi s6 lwong NCSX c6 nhip
riéng ndm trong khoang gi¢i han nhip 14 nhiéu nhét.

Bang 1. Bang quy trinh cong ngh¢ may 4o Polo-Shirt

TT Nguyén cong Tén Nhém  [Thoi gian
cong nghé thiet bi | thietbi | # (gidy)
1 | Chan ghu 40 TT MC2K 1 32
2 | May nep léch MBIK 1 56
3 | Minep MBIK 1 128
4 | Ghim cum mac MBI1K 1 16
5 | Chan gdu 40 TS MC2K 1 32
6 | May vai MX2K 1 37
7 | Chén vai MCI1K 1 32
8 | May sbng cb MBI1K 1 56
9 | Stra sbng cd TC 3 19
10 | Misbngcddusi | MBIK 1 56
11 | May 2 dau la cd MBIK 1 30
12 | Mi2 canh cb MBIK 1 30
13 [ Lalacd BL 3 60
14 | Maycapbalacd | MBIK 1 96
Stra canh trén
15 chan cd, 2 dau cd Tc 3 23
16 | Mi chan cb trén MBI1K 1 46
17 | Sira chén c6 duéi TC 3 19
18 | Ghim du chéncd | MBIK 1 46
19 | May tra cd MX2K 1 63
20 | Mi chan cb MBI1K 1 63
21 | Tratay MX2K 1 68
2 Chan duong tra MCIK 1 68
tay
23 | Maysuon, bung | oo 1 120
tay, chan nep
24 | May ta MBIK 1 96
25 | Chan 2 géu tay MC2K 1 68
26 | Di 2 cira tay MBIK 1 21
27 | Di bota MDB 2 21
28 | Dibo chan nep MDB 2 21
29 | Thia khuyét MTK 2 32
30 | Pinh cic MDC 2 32
Téng thoi gian (gidy) 1487
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Bai toan duoc phat biéu nhu sau:
- Muc tiéu: Téi thiéu sb luong cong nhan, N~ Min
- Piéu kién rang budc:

+ Khong vi pham trinh ty cong nghé thuc hién
khi ghép cac NCCN thanh NCSX.

+ MJ&i NCSX c6 tbi da 3 cong nhan: N, < 3

+ Muc thoi gian lao dong ctia mdi cong nhan
thudc khoang gidi han nhip [Rumin, Rmax]

+ Mbi cong nhan sir dung t6i da 2 loai thiét bi
theo diéu kién: Cac thiét bi nhom 1 khong ghep voi cac
thiet bi trong cung nhom 1 va khong ghép véi nhom 2.

Chan cb Tay

TT Laco

Nep TS Nhin SD

9 May song ¢6
e Chén gdu 40 TS e Xén sira song b
@ Mi sbng b

@ May 2 dau 4 c6

@ May cip ba l4 ¢o
Swra canh trén chan ¢

@ Mi canh trén chan co

Q Swra canh dudi chén co

18) Ghim 2 dau chan 6
@ Tracd
@ Mi chin b
@ Tra tay
e Chén duong tra tay

Gim cum mac

@ May bung tay+suon+VS nep

@ May ta
e Chén gu tay
@ Di ctra tay
Q Dibo ta
@ Di bo nep

Két thic

Hinh 2. So dd phan tich quy trinh cong nghé may san
pham ao Polo-Shirt
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2.2.2. Phwong phap xdy dung so a6 phan tich quy trinh
cong nghé va so do wu tién cong nghé

So d6 phan tich quy trinh cong nghé:

So d6 phan tich quy trinh cong ngh¢ dang tdm tat
thé hién cac thong tin vé ndi dung va trinh tyr gia cong
cac NCCN dugc minh hoa trong hinh 2.

Phirong phdp xdy dung so dé wu tién cong nghé:

Ap dungly thuyét vé dd thi dé biéu dién truc quan
quy trinh gia cong san pham may dwoc goi la so do uu
tién cong nghé. bd thi 1a mét tap cac déi tuong gom
cac dinh (nat) ndi voi nhau béi cac canh (cung), canh
¢6 thé c6 hudng hodc vo hudng [9].

Mot s6 NCCN c6 thé thay ddi trinh tu gia cong
nhung van dam bao yéu cau cong nghé, nhu vy sé tao
ra mot quy trinh mgi ma so d6 phan tich quy trinh céng
nghé khong thé hién duoc. Cac NCCN c6 thé thay ddi
thir tr cho nhau dugc biéu dién & 2 nhanh song song.
Vi du NCCN s6 24 va s6 25 c6 thé thay doi thi tu thuc
hién cho nhau, NCCN s6 27 va 28 ¢ thé ddi thu tu
thuc hién cho nhau ma khong anh hudng dén hanh
trinh cong nghé. Khi chuyén sang so d0 uu tién cong
nghé dinh 24 va 25, dinh 27 va 28 dugc biéu dién 6 2
nhanh song song trong so dd uu tién cong nghé hinh 3,
md hinh nay dugc giai thich nhu sau NCCN 23 thuc
hién xong s& chuyén sang NCCN 24 hodc 25, sau khi
thuc hién xong NCCN 24 va 25 thi méi chuyén sang
NCCN 26, teong ty NCCN 26 thuc hién xong s
chuyén sang NCCN 27 hoic 28, sau khi thuc hién xong
NCCN 27 va 28 thi méi chuyén sang NCCN 29.

2.2.3. Tinh todn cdc théng sé cia ddy chuyén
Goi ty; 1a thoi gian cua NCSX;, ta co:
= Z?;il tji ()

S6 cong nhan tinh toan cua mdi NCSX; 1a N;:

“

tsx j

Lsx j

N¢; (5)

Goi N,;1a sb cong nhén chon theo nguyén tac lam
tron, nhip riéng cua moi NCSX thurj 1a Rj, dugc xac dinh
nhu sau:

]
R] - ch (S)

Goi k 12‘1, s6 NCSX duoc tao thanh thi téng $6 cong
nhan san xuat (Nyy) la:

(6)

sx — Z;czl ch (nguwoi) @)

Goi s6 NCSX théa mén diéu kién Ryin< R; < Ry
13 k1, ty 1€ NCSX thoéa man dicu kién nhip H; dugc xac
dinh theo céng thurc sau:

Hy

= % 100 (%) 8)
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2.2.4. Phuong phap phéi hop cdc nguyén cong cong
nghé thanh nguyén cong san xuat.

Phéi hop cac NCCN thanh NCSX phai dam bao
tinh trinh ty cong nghé dé duong di cua ban thanh
pham la thang dong va ngin nhat. C6 thé ghép cac dinh
ctia ciing mot nhanh gia cong, vi du ghép NCCN s6 1
v6i 2, 1a cac nguyén céng nam trén cung nhanh, c6
duong di tir 1 dén 2. C6 thé theo nguyén tic song song
tuc 1a ghép cac dinh trén cac nhanh khac nhau nhung
khong anh huong dén tinh trinh ty cong nghé, vi du
ghép NCCN s6 1 véi 8 1a 2 NCCN khac nhanh.

Ban thanh pham khong duoc van chuyén qua lai
gitta cac NCSX, vi du trong hinh 4 minh hoa NCSX;
gdm NCCN's6 1,2, 5 va 6, NCSX> gdbm NCCN s6 3 va
7. Puodng di cia cac nguyén cong theo so dd wu tién
hinh 3 & 1-2—3—6—7, truong hop nay duong di
ctia vat lidu di chuyén qua lai gitra NCSX; va NCSX,
do vay khong dam bao tinh trinh tu cong nghé.

Hinh 3. So db uu tién cong nghé

NCSX; NCSX;

Hinh 4. Puong di cia ban thanh phim di chuyén qua
lai gitra cac NCSX.
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2.2.5. Lwa chon thudt toan 16i wu can bcfng chuyén

Vét can 1a chién lugc thiét ké giai thuat, la
phuong phap tim nghiém cua bai toan t6i uru bang cach
xem x¢ét tat ca cac phuong an co6 thé dé tim ra nghiém
t6t nhat. Uu diém 16n nhit ciia phuong phap vét can 1a
luén tim ra nghiém chinh xac. Di v6i bai toan can
bang chuyén may san pham 4o Polo-Shirt, s lugng cac
dinh 1a 30 khong qua 16n, so d6 wu tién 1a mot dang d6
thi c6 huéng, khong c¢6 chu trinh, vi vay, c6 thé dp dung
phuong phap vét can dé giai bai toan nay.

3. Két qua nghién ctru
3.1. Thudt todn t6i wu can bang chuyén

Bai toan can bang diy chuyén may trong nghlen
ctru ndy dugc xay dung vai muc ti€u t6i thiéu sb luong
cong nhan tham gia san xudt trén day chuyén.

Dir lidu dAu vao gdm: Trinh ty cong nghé cla cac
NCSX duge tham sé hoa bang danh sach canh [9], thoi
gian, tén may, loai may ciia cac NCCN. Bang thuat
toan ap dung chién lugc vét can voi cac diéu kién rang
budc, két qua thu dugc la bang NCSX va cac chi s6 hiéu
qué day chuyén, ty 1¢ phan trim NCSX thoa man diéu
kién nhip. Thuét toan can bang chyén ap dung chién
lugc vét can nhu sau:

Gia thiét Tdgp NCSX can tim co dang (NCSX;,
NCSX;, ... NCSXy), ap dung chién lugc vét can thict ké
giai thuat dugc mo ta nhu sau:

Bude 1. Xét tat ca cac NCCN ma NCSX; co thé nhan
duoc, thir cho NCSX; nhan lan luot cac {VCCN do. Voi
mdi NCCN thir cho NCSX; tién hanh kiém tra:

- Néu NCSX; thoa mén diéu kién nhip thi chuyén
NCSX; vao Tdp NCSX.

- Néu NCSX; khong thoa man diéu kién nhip, xét
tiép cac NCCN con lai thoa mén diéu kién trinh tu va
thiét bi dé ghép v6i NCCN da c6 trong NCSX;, thir cho
NCSX; nhan lan luot cac NCCN d6. Véi mdi buée thir
lai tién hanh kiém tra diéu kién nhip, néu khong tim
dugc thi chuyén NCSX; vao Tdp NCSX.

V6i mdi két qua tim dugc NCSX; ta s& thuc hién:

BurGe 2. Xét tat ca cac NCCN ma NCSX; c6 thé nhan
dugc, thir cho NCSX> nhan 14n lugt cac gia tri d6. Véi
mdi NCCN thir cho NCSX; tién hanh kiém tra nhu
bude 1.

Tiép tuc nhu vay dén budc :

Buérc k. Gia st tit ca cac NCCN tir 1 cho dén k-1 da
dugc xép vao Tdp NCSX, tiép tuc xét dén NCCN thir
k (Try(k)). Co hai truong hop xay ra:.

Truong hop 1: NCCN thu k da dugce xép vao clng
nhém vai cac NCCN trude do.
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Trudng hop 2: NCCN thtr k chua duogc xép vao
nhém nao.

Tién hanh xir li timg truong hop nhu sau:
- Truwong hop 1: NCCN thtt k da dugc xép.

Néu k = n, nghia 1a moi NCCN di duogc xép
thi chuyén Tdp NCSX nay dén mot ham Xuar(), ham
nay xét xem Tdp NCSX c6 s6 cong nhan nho hon Tép
NCSX truée @6 khong, néu co sé cong nhan nho hon
thi s& xuat con khong thi bo qua.

, Néu k < n, vi NCCN; da dugc xép, cong viée
tiép theo s€ xét dén NCCN tht k + 1.

- Trieong hop 2: NCCN thit k chua duoc xép.

'Néu k = n, nghia la moi NCCN truéc d6 da
dugc x€p, cho NCCN nay tré thanh mot NCSX roi
chuyén vao Tdgp NCSX.

Néu k < n, s& lap ra mot NCSX méi chira
NCCN;, khi d6 phai tim cic NCCN khac c6 thé ghép
dugc voi NCCN;. Qué trinh tim kiém két thuc khi
thanh Tdp NCSX hoan chinh. Bang mi gia t6i wu can
bang chuyén dugc minh hoa trong bang 2.

Bang 2. Bang mi gia toi uu can bang chuyén

Khoi tao Tdp NCSX dé chira cac NCSX.
Try(k){
If Néu NCCN k chua duogc thém vao NCSX
then
Tao mot NCSX mdi chira NCCN k;
Danh dau da thém k;
if k== n then
Thém NCCN vao NCSX;
Xuét;
else
// Két hop cac NCCN khac véi
NCCN thir k dé tao thanh mot NCSX
/] Xét cac NCCN khac tir k+1 dén n
for i, i»,..€k+1.....nthen
if Néu NCCN thir i chua
dugc thém vao NCSX, ddng thoi thoa mian cac
diéu kién vé thiét bi, trinh tu va thoi gian khong
vuot qua 3.3R then
Thém cac NCCN thoa man vao
NCSX;
Thém NCSX vao Tdp NCSX;
Try (k+1);
B NCSX ra khoi Tdp NCSX;
Panh dau & tu do;
else // k da dugc thém vao mdt NCSX trude do
trong Tdp NCSX.

if K == n then
Xuat;
else Try(k+1);
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Bang 3. Céc két qua xay dung NCSX v6i R = 64 giay,

Ny =25 nguoi

NCSX Tap Tap Tap Tap Tap Tap Tap
NCSX1 NCSX2 NCSX3 NCSX4 NCSX5 NCSX6 NCSX7
1 1-5 1-5 1-5 1-5 1-5 1-5 1-5
2 2-3 2-3 2-3 2-3 2-3 2-3 2-3
3 4-11 4-11 4-11 4-11 4-11 4-16 4-16
4 6-9 6-9 6-15 6-15 6-15 6-13 6-15
5 7-15 7 7-17 7 7 7 7
6 8 8 8-9-10 8-9-10 8-9-10 8-9-10 8-9-10
7 10 10 12-13-14 12-13-14 12-13-14 11-12 11-12
8 12-13-14 12-13-14 16 16-17 16-17 14-15 13
9 16-17 15-16 18 18 18 17-18 14
10 18 17-18 19 19 19 19 17-18
11 19 19 20 20 20 20 19
12 20 20 21 21 21 21 20
13 21 21 22 22 22 22 21
14 22 22 23 23 23 23 22
15 23 23 24-26 24-26 24-26 24-26 23
16 24-26 24-26 25 25 25 25 24-26
17 25 25 27-28 27-28 27-28 27-28 25
18 27-28 27-28 29-30 29-30 29-30 29-30 27-28
19 29-30 29-30 29-30
Hi (%) 63,2 68,4 72,2 77,8 78,9 83.3 84,2
LE (%) 93 93 93 93 93 93 93
3.2. Két qua toi wu cin bing diy chuyén may sin Bing 4. Két qua can bang chuyén v6i 8 muc nhip
pham Polo-Shirt. R Nox 7 77
3.2.1. Két qua can bang ddy chuyén may sin pham (gidy) | (nguoi) | (%) (70)
Polo-Shirt voi P= 450 (Sp/ca) 58 28 91.6 80
) ) . . 60 28 885 | 762
Ap dung thuat toan toi uu can bang chuyén dugc 62 25 95.9 90.5
thiét ké bé‘mg chién luoc vét can, tién hanh xay dung 64 25 92.9 84.2
cic NCSX dé may san phiam Polo-Shirt v&i 66 25 90.1 | 789
P 450 (sp/ca), Tiea = 28800 (gidy), R = 64 (gidy), 68 25 87.5 68.4
Ruin= 58 (giay); Rmax= 70 (glay) Trong tAt ca cac két 70 24 88.5 68.4
qua tim dugc, chon ra 7 két qua c6 s6 cong nhan nho 72 24 86.1 50

nhét 14 25 cong nhan dugc trinh bay trong bang 3. Hiéu
qua t6 chtic cta day chuyén (LE) cua tat ca 7 két qua
déu bang 93%, trong d6 két qua Tdap NCSX 7 co sb
NCSX c6 nhip riéng nam trong khoang gi¢i han nhip 1a
16 trén tong s6 19 NCSX chiém 84,2%, dy 14 gia tri 1
16n nhét so véi 6 két qua con lai, biéu dd phu tai duoc
minh hoa trong hinh 5, trong cac két qua tim dugc thi
Tdp NCSX 7 cho két qua can bang chuyén tot nhat.
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Hinh 5. Biéu do phu tai cia cic NCSX Tdp NCSX 7

3.2.2. Két qua cdn bang day chuyen may san pham
Polo-Shirt khi thay déi nhip ddy chuyén

Cong suit thiét ké cho mdi day chuyén may san
pham Polo-Shirt 1a P = 400-500 (sp/ca), néu
P =400 (sp/ca) thi R = 58 (gidy), néu P = 500 (sp/ca)
thi R =72 (gidy). Cho nhip tang tir 58 dén 72 gidy, mdi
lan nhip tang 2 don vi, tai moi gid tri cua nhip chon cac
két qua c6 s6 cong nhan nho nhat trong cac két qua do
lai chon ra két qua co ty 18 s6 NCSX co nhip riéng nam
trong khoang giéi han nhip 1a nhidu nhat duoc trinh
bay trong bang 4 gdbm 8 két qua.

Trong 8 két qua thu dugc, mirc nhip R = 62 gidy
cho gié tri hiéu qua day chuyén LE = 95.9% la cao nhat
so voi 7 mirc nhip con lai, mire nhip R = 62 gidy cling
cho két qua ty 1& s& NCSX c6 nhip riéng nam trong
khoang gi6i han nhip H; =90,5% 14 cao nhét so véi 7
mirc nhip con lai. Két qua phéi hop cac NCCN thanh
NCSX 6 muc nhip R = 62 gidy duoc trinh bay trong
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bang 5, mdi NCSX chi gom 1 dén 2 NCCN, céan 1 dén
2 cong nhan, cac NCSX nay dam bao diéu kién rang
budc vé thiét bi. S6 NCSX c6 nhip riéng nam trong
khoang giéi han nhip 56 + 68 (gidy) la 19 NCSX trén
tong s6 21 NCSX, biéu d6 phu tai dwoc minh hoa trong
hinh 6. Nhu vay & muc nhip R = 62 giay, xay dung
dugc Tdp NCSX c6 hiéu qua day chuyén va ty 16 NCSX
nam trong khoang dao dong nhip 13 cao nhét so vdi cac
murc nhip con lai.

80

=

]

2"y 7 507,007, e ineids
60 \._/\ ._ﬁ H\ l —8—Rmin

50

40

30

20

10

0 =

123456789101112131415161718192021  NCSX

Hinh 6. Biéu d6 phu tai cia cac NCSX véi R = 62
(gléy), vi =25 (ngu’(‘)ﬂ)

Bing 5. Két qua xay dung NCSX véi R = 62 gidy

NCSX | Tap Thiéthi | ty Ny R;
NCSX (gidy) | (nguoi) | (gidy)
1 1-5 MC2K 64 1 64
2 2 MBIK 56 1 56
3 3 MBIK | 128 2 56
4 4-16 | MBIK 62 1 62
5 6-9 MX2K | 56 1 56
6 7 MCIK 32 1 32
7 8 MBIK 56 1 56
8 10 MBIK 56 1 56
9 11-12 | MBIK 60 1 60
10 13 BL 60 1 60
11 14-15 | MBIK | 119 2 60
12 17-18 | MBIK 65 1 65
13 19 MX2K | 63 1 63
14 20 MBIK 63 1 63
15 21 MX2K | 68 1 68
16 22 MCIK 68 1 68
17 23 MX2K | 120 2 60
18 2426 | MBIK | 117 2 59
19 25 MC2K 68 1 68
20 27-28 | MDB 42 1 42
MTK
21 29-30 | MDC 64 1 64
Téng 25

4. Két luan chung

Trong bai bao nay, chién lugc vét can dugc ap
dung dé tim ra két qua can bang chuyén khi cho trudc
nhip ciia diy chuyén. Trén co s& phén tich cac diéu
kién thyc té san xuat tai nha may may Dong Vin, tién
hanh x4c dinh cac diéu kién rang budc vé trinh tu thyc
hién, thiét bi va s6 luong cong nhan trong mdi NCSX.
Budce dau cac NCCN dugc phdi hop lai véi nhau sao
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cho nhip riéng cua cac NCSX thda man khoang gioi
han nhip, cac rang budc vé trinh tu thuc hién va diéu
kién ghép thiét bi, sé lwong cong nhan trong mdi NCSX
phai théa man. C6 nhiéu cach dé phdi hop cac NCCN
thanh NCSX ma van thoa man cac diéu kién rang budc,
trong cac két qua d6 chon ra cac két qua co sé cong
nhan it nhat dé hiéu qua day chuyén cao nhét c6 thé.
Dé thoi gian 1am viéc cia mdi cong nhan dong déu
nhau, budc tiép theo tién hanh chon trong cac két qua
d6 co s6 NCSX nam trong khoang giGi han nhip la
nhiéu nhét. Trong cach tiép can chién luge vét can s&
cho két qua t6i uu.

Sy thay d6i vé nhip ciia day chuyén s& dan dén
céc két qua can bang khac nhau, né doi hoi phai can
bang lai chuyén va tai phan b cac ngudn luc. Két qua
nghién ctru cho thiy khi thay ddi nhip cua day chuyén
s& cho cac két qua rat khac biét.

Do su tién ich trong str dung nén hién nay nhu
cdu tiéu thy vé& nhom chiing loai quan 4o tir vai dét kim
n6i chung va san pham 4o Polo-Shirt noi riéng 1a rat
16n trén thi truong thé gioi va Viét Nam. Trong thuc té
san xudt san pham nay, su thay d6i mat hang dién ra
thudng xuyén do sy phong phu, da dang vé kiéu dang,
két cau cong nghé may, thiét bi san xuét. Do vay, viéc
thiét 14p mot phdn mém giai quyét cac bai toan can
bang chuyén trong thyc té san xuét 14 can thiét. Tuy
nhién, nghién ciru méi dimg lai & viéc xay dung phan
mém can bang chuyén trong diéu kién thuc t& san xuat
ctia nha may may Pdng Vin, cin phat trién bai toan
can bang chuyén cho cac hinh thic t6 chirc san xuét
ctia cac chiing loai san pham khac tir d6 1am co s cho
viéc x4y dung cac phan mém cén bang day chuyén
theo dic thu san xuat nganh may cong nghiép.
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