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Anh hwéng mat dé miii may, chi sé chi va sé I&p vai dén hé sé
tiéu hao chi trén dwéng may 301 va 401

The influence of stitch density, thread count and number of fabric
layers on the sewing thread consumption coefficient on stitch
301 and 401

Tom tat

Ta Van Hién*, Nguyén Thi Hién

*Tac gia lién hé: hienbinh2011@gmail.com
Trwong Dai hoc Sao Do

Ngay nhan bai: 24/01/2025

Ngay nhan bai stra sau phan bién: 24/4/2025
Ngay chép nhan dang: 29/8/2025

Hé s tiéu hao chi 1a co s& quan trong dé nhanh chéng xac dinh lwong chi can thiét cho méot san pham may tir
doé goép phan vao tinh chi phi gia thanh san phdm may. Bai bao nay nghién clru dnh hwéng ctia mat dé mdi may,
chi sé chi va sb 1&p vai téi hé sb tiéu hao cla chi trén dwdng may 301(dwdng may that nat hai chi) va 401(dwong
may moc xich kép). Két qua duwoc xay dwng dwa trén md hinh tuyén tinh da bién v&i ba bién dau vao gdbm mat
dd mii may, chi s chi va sb 16p vai dwa trén kj thuat BMA (Bayesian Model Average). T két qua phan tich cho
thay hé sb tiéu hao chi trén dwdng may 301 va 401 déu bj anh hwéng béi cac yéu td mat dé mdi may, chi sé chi
va s6 |&op vai véi hé sd Rty 0,91+0,93.

T khoa: Tiéu hao chi; dwong may 301; dwong may 401; ky thuat BMA.

Abstract

The thread consumption coefficient is an important basis for quickly determining the amount of thread needed for
a garment product, thereby contributing to the cost of garment production. This paper investigates the influence
of stitch density, thread count, and number of fabric layers on the thread consumption coefficient of stitch 301
(Lock-stitch) and 401 (Chain-stitch). The results are built based on a multivariate linear model with three input
variables including stitch density, thread count, and number of fabric layers based on the BMA (Bayesian Model
Average) technique. The analysis results show that the thread consumption coefficient on stitches 301 and 401
is affected by the factors of stitch density, thread count, and number of fabric layers with an R? coefficient from

0.91+0.93.

Keywords: Thread consumption; lock-stitch 301; chain-stitch 401; BMA technique.

1. DAT VAN BE

Ngay nay, linh vic dét may da trd nén rat canh tranh
va viéc gidm chi phi san xuét dé tang loi nhuan 1a rat
quan trong. Hé sb tiéu hao chi cé vai trd quan trong
trong viéc tinh dinh m&c chi cho san phdm may, giup
gidm thiéu lang phi chi va téi da hoa lgi nhuan. Trong
may coéng nghiép cé nhiéu phwong phap tinh dinh mirc
chi nhw dwa trén kinh nghiém, diéu tra, khado sat, cac
mé6 hinh dw doan. Trén mot sdn phdm may thwdng
duwoc cau thanh tir nhiéu loai dwdng may khac nhau,
moi dwdng may c6 mét hé sé tiéu hao chi khac nhau.
Dé& nhanh chéng va chinh x&c tinh toan duwoc lwong
chi can thiét cho mot san pham tir d6 c6 ké hoach
chuén bi cho toan bé ma hang thi can phai xac dinh

Nguwoi phan bién: 1. PGS.TS. La Thi Ngoc Anh
2. TS. Phan Duy Nam

dwoc hé sb tieu hao chi cho méi dwérng may trén san
phadm d6. Pwdng may 301 va 401 Ia hai loai dwdng
may phd bién dwoc 4p dung trong hau hét cac san
pham may.

M6t sb nghién clvu da tién hanh xac dinh cac yéu té
anh huwéng téi hé sbé tiéu hao chi cho mét sé duong
may hoac lwong chi tiéu hao trén moét vai loai san
ph&m théng dung. Lwong chi can thiét d& may mot san
ph&m phu thudc vao cac yéu td nhw: Loai, cAu tric san
ph&m, mat d6 mii may, d6 day vai, chi sb chi, chiéu dai
dwdng may, do rong dwong may, lwe cang chi may,...
M. Jaouadi cung cac cdng sy da phan tich ba phuwong
phap mé hinh héa: Mé hinh ly thuyét, mé hinh héi quy
tuyén tinh va md hinh mang no-ron nhan tao dé dy
doan lwong chi may can thiét cho mot bd quan 4o,
cac mau duoc Iy tir nhiéu loai vai va san phdm khac
nhau, do dé cé thé thu thap dwoc khéi lwong di liéu
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I&n va ap dung vao quy mé may céng nghiép mét cach
nhanh choéng [1]. P& tinh toan lwgng tiéu hao chi may
cho mét san cu thé thi cé mot sd nghién cleu da tap
trung tinh toan lwong tiéu chi may trén san pham cu
thé. Tac gia Boubaker Jaouachi va Faouzi Khedher
da nghién ctu lwong tiéu hao chi may trén quan jean
bang ly thuyét logic m&, két qua cho thay lwong chi
tiéu hao bj anh hwdng béi cac dac tinh ctia chi va kich
thwée kim [2]. Tac gia Md Al Amin da xay dwng b tai
liéu dé co6 thé wéc tinh mire tiéu thu chi may cla cac
loai hang may méc khac nhau nhw &o T-shirt, quan au,
4o jacket va 4o ba 16 [3].

Trén mdi san pham thworng dwoc st dung nhiéu loai
dworng may khac nhau, méi mét loai dwodng may céd
mot lwong tiéu hao chi may nhét dinh do vay can xac
dinh lwong tiéu hao chi may cho méi loai dwong may
dé twv do tinh toan dinh m&c chi may cho toan bd san
phdm chinh xac hon. Mot sé tac gid da phat trién
mé hinh hinh hoc dé tinh toan lwong chi tiéu thu cho
duwong may 301 dwa trén cac bién dau vao nhu chiéu
dai dwdng may, mat dé mdi may, dé day vat liéu va
trén cac vat lidu khac nhau. Cac mé hinh dé xuét dw
doan lwong chi tiéu thu véi d6 chinh xac va téng quat
[4, 5]. S Sharma cung cac cdng sy da dy doan lwong
chi may tiéu thu cho dwérng may 401 véi cac bién dau
vao & mat do6 mdi may va do day 1ap rap vai, mé hinh
c6 gia tri R? dat 0,956 [6]. Trong m6t nghién clru khac
tac gid Ranga Prasad Abeysooriya da nghién ciru vé
mébi twong quan gitra dd cang cla chi v&i mure tiéu thu
chi ctia dworng may 301 va 401, két qué cho thay do
cang cua chi &nh hwéng dang ké dén viéc xac dinh
mtrc tiéu thu chi [7].

Téac gid Nguyén Thi Lé cung cac cong sw da nghién
ctu lwgng tiéu hao chi may cho cac dwdng may 301,
504 va 516. Ung dung k¥ thuat BMA trén phan mém
R cho thdy lwgng tiéu hao chi may bi anh huéng bai
céac yéu té nhu mat dd mdi may, chiéu dai dwdng may
va do day vai dwoc xac dinh véi hé sé R2 tiy 0,931 dén
0,934 [8]. Nguyén Chi Cong da xay dwng hé sb tiéu
hao chi cho duweng may 301, 304, 401 va 504 bang
phuong phap tinh toan hinh hoc va thywc nghiém da
thiét 1ap dwoc 08 cong thirc cho bdn dwérng may theo
tiéu chuan ISO 4915 [9].

D4 co nhiéu cong trinh nghién ctru &nh hwéng clia cac
yéu t6 khac nhau dén hé sb tiéu hao chi va lwong chi
tiéu hao cho mét s6 san phadm cu thé. Mot sb nghién
ctu dy doan lwong tiéu hao chi trén mot sé san pham
cu thé bang cac mé hinh dy doan. Cac nghién ctru
thwc nghiém vé lwong tiéu hao chi va hé sbé tiéu hao
chi khéng nhiéu, déc biét 1a tac dong ddng thdi cia
nhiéu yéu t6 dén lwong tiéu hao chi. Vi vay, muc tiéu
clia nghién cru nay nhdm xac dinh anh huwéng déng
thdi ciia mat doé mii may, chi sb chi va sé I&p vai dén
hé sb tiéu hao chi trén dworng may 301 va 401.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUrU
2.1. Béi twong nghién ciru

Nghién ctru dwoe thwe hién trén hai loai dwdng may
gdm: Buwéorng may 301, 401. Pay la hai loai dwérng may
duwoc ing dung trong nhiéu loai san phadm may méc.
Chi may: Chi Tiger, 100% polyester chi s 40, 50 va
60, hwéng xoan Z.

Vai: Vai Pe/Co 65/35 cé d6 day 0,18 mm, mat dd soi

doc 416 s@i/10 cm, mat dd s¢i ngang 325 sgi/10 cm,
khéi lwong 116 g/m?.

2.2. Phwong phap nghién ctru

2.2.1. Chuan bj mau thi nghiém

Tiéu chuan chét lwong dwdng may 301 va 401 dwoc
xac dinh béng tiéu chudn ASTM D6193 -11 [10]. Pwéng
may 301 dwoc thye hién trén may mét kim tw dong cat
chi Juki DDL - 7000A. Budng may 401 dwoc thue hién
trén may 1 kim méc xich kép Juki MH-481.

Bang 1. Buwong may 301 va 401

s Ten Ky Hinh anh
dwong may hiéu
DPuwong may
T inatnathaiont | 207
o |Buong mayl g
moc xich kép

Tién hanh l4y mau thi nghiém xac dinh hé sé tiéu hao
chi may trén dwdng may 301, 401, cit mau vai theo
chiéu doc vai co kich thuwéc 30200 mm.

2.2.2. Phwong phap quy hoach thwc nghiém
Hé sb tiéu hao chi may K 1a lwgng chi can thiét cho
01 cm chiéu dai dwéng may.

Heé s tiéu hao chi dwoc wéc tinh dwa trén mo hinh hoi
quy tuyén tinh da bién gébm mat dé mdi may, chi sé chi
va sb 16p vai. M6 hinh hdi quy tuyén tinh da bién cé
dang téng quat [11]:

Y =o+BX; +¢ (1)
Trong do:

Y: Ham muc tiéu;

a:: Diém cét trén tryuc tung;

B: Po dbc (trong thdng ké goi la hé sbé hdi quy);

g: Phan du.

DPé so sanh mirc dd anh hwéng cua tirng hé sé tiéu
hao chi clia dwéng may dwa vao hé sé hdi quy. Néu
hé sb héi quy p cang cao thi mirc anh hwdng cang
I&n. Tuy nhién, don vi do clia cac yéu td dau vao khac
nhau nén phai dwa vao hé sb hdi quy chuan héa dé so
sanh [11]:
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Bs= B. = 2)

Sy
Trong dé:
Bg: Hé s héi quy chuén hoa;
S, D0 léch chuan cla x twong tng (x- bién doc 1ap);
S,: D6 léch chuan cta y (y- bién phu thudc).
Ky thuat BMA trén phdn mém R [12] dwoc (ing dung dé
xac dinh mé hinh da bién t6i wu gitra hé sb tiéu hao chi
may (Y) v&i mat d6 mii may (X,), chi sb chi (X,) va sb
l6p (X,) trén phan mém R. Phuong phap nay cho két
qua thu dwoc nhiéu mé hinh tir thAp dén cao dwa trén
xac suét ctia mé hinh do va BIC (Bayesian Information
Criterion). T d6, chon md hinh phu hop nhéat, don
gian, day du, cé y nghia thwc té, cé it bién va giai thich
dwoc nhiéu div liéu nhat dwa trén thuéc do quan trong
va cé ich dé danh gia tinh don gian va day da ctiia mo
hinh 1a chi s6 Bayesian Information Criterion.
BIC = nlog(RSSp) + p logn (3)
Trong do:
n: S6 c& mau;
p: S6 bién dau vao trong md hinh;
RSSp (Residual Sum Square): Hé sb xac dinh ctia md
hinh c6 p bién dau vao.
Mot mé hinh don gian va day da la mé hinh c6 BIC
cang thap thi cang tét va cac bién doc lap phai co y

LIEN NGANH CO KHI - PONG LUC

nghia théng ké. Vi vay, tim mé hinh téi wu nhét 1a tim
mé hinh cé BIC thap nhat hay gan thap nhét.

Phwong an thi nghiém trong nghién ctru thuw'c nghiém
v&i ba bién dau vao: T phwong trinh hdi quy & trén
xac dinh ba bién dau vao 1a mat d6 méi may (X,), chi
s0 chi (X,) va so I6p vai (X,) va bién dau ra la hé so tiéu
hao chi may (Y). Tl cac diéu kién thuc té trong san
xuét, trong nghién cru nay nhém tac gia chon khoang
nghién clru mat dé mdi may (3, 4 va 5 mdi/cm), chi sé
chi (40, 50, 60) va sb I&p vai (2, 3, 4) trén ca hai loai
dwong may 301 va 401.

Thi nghiém thwe hién 3 mau cho mdi phwong an thi
nghiém. Két qua hé sé tiéu hao chi la gia tri trung binh
clGa ba mau. Bé so sanh dwoc hé sb tieu hao chi mot
cach rd rang khoang gia tri thi nghiém cac bién dau
vao duwoc thé hién trén Bang 2. V6i sw két hop cla ba
bién dau vao tir d6 cé 27 phwong an thi nghiém.

Bang 2. Céc bién sb clia ma tran thi nghiém

Bién s6 Théng s6 Khoang gia tri hai bién
X1 Mat d6 mii may 3 4 5
X2 Chi sb chi 40 50 60
X3 S6 16p vai 2 3 4

3. KET QUA VA BAN LUAN

Két qua hé sb tiéu hao chi may duwdng may 301 va 401
la gia tri trung binh ctia 3 mau cho mbi phwong an thi
nghiém va duoc thé hién trong Bang 3 va Bang 4.

Bang 3. Két qua thi nghiém hé sé tiéu hao chi (K) duong may 301

STT (s“gé;g?:a‘ifl:“x) Chi sb Chi (N/e) $6 16p vai (I6p) H& s6 tiéu hao chi K (cm)
1 3 40 2 2,34
2 3 40 3 2,43
3 3 40 4 2,57
4 3 50 2 2,36
5 3 50 3 2,47
6 3 50 4 2,59
7 3 60 2 2,38
8 3 60 3 2,49
9 3 60 4 2,62
10 4 40 2 2,64
11 4 40 3 2,67
12 4 40 4 273
13 4 50 2 2,66
14 4 50 3 2,70
15 4 50 4 2,75
16 4 60 2 2,67
17 4 60 3 2,69
18 4 60 4 2,76
19 5 40 2 2,72

20 5 40 3 2,75
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STT (s“gé;g?:afgl:“x) Chi sb Chi (N/e) $6 16p vai (I6p) H& sé tiéu hao chi K (cm)
21 5 40 4 2,81
22 5 50 2 2,75
23 5 50 3 2,82
24 5 50 4 2,91
25 5 60 2 2,78
26 5 60 3 2,84
27 5 60 4 2,03

Bang 4. Két qua thi nghiém hé sé tiéu hao chi (K) trén duong may 401
STT (s"g’?';lg?n':‘a‘";:/;“;{]) Chi sb Chi (N/e) S6 16p vai (16p) He s6 “‘?:n:‘)“ ERIR
1 3 40 2 4,34
2 3 40 3 4,43
3 3 40 4 4,57
4 3 50 2 4,34
5 3 50 3 4,47
6 3 50 4 4,59
7 3 60 2 4,36
8 3 60 3 4,49
9 3 60 4 46
10 4 40 2 4,64
11 4 40 3 4,67
12 4 40 4 4,73
13 4 50 2 4,65
14 4 50 3 4,69
15 4 50 4 4,72
16 4 60 2 4,66
17 4 60 3 4,68
18 4 60 4 4,73
19 5 40 2 4,72
20 5 40 3 4,77
21 5 40 4 4,83
22 5 50 2 4,73
23 5 50 3 4,82
24 5 50 4 4,92
25 5 60 2 4,75
26 5 60 3 4,83
27 5 60 4 4,93

Tién hanh xt ly két qua bang phan mém R Iwa chon
moé hinh ti wu, cac hé sé cla phwong trinh dwoc kiém

dinh nhw sau:

Bang 5. Kiém dinh sw cé nghia cta céc hé sé héi quy trong phuong trinh hé sé tiéu hao chi duong may 301

Cac bién sé Hé s6 tiéu hao chi (K)
hoi quy Cac hé s6 hdi quy | Saisé chuan t value p - value Kiém dinh y nghta (0,05)
Mé hinh 8,721e-13 +
1,647 +
X1 0,171 0,011387 14,978 2,36e-13 +
X2 0,002 0,001139 2,098 0,0421 +
X3 0,069 0,011387 6,009 3,20e-06 +
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Bang 6. Kiém dinh sw cé nghia cta céc hé sé héi quy trong phuong trinh hé sé tiéu hao chi duong may 401

Cac bién sé Hé s6 tiéu hao chi (K)
héi quy Cac hé sé hdi quy | Saisé chuidn | tvalue p - value Kiém dinh y nghia (0.05)
Mb hinh 1.672e-14 +
3,642 +
X1 0,170 0,0092422 18,394 2,94e-15 +
X2 0,002 0,0009242 2,164 0,0411 +
X3 0,079 0,0092421 8,416 1,78e-08 +

* Ghi chu: (+): c6 nghia, (-): khéng c6 nghia.

Tat c& 5 md hinh déu c6 gia tri p - value < 0,0001 cho
thdy moé hinh héi quy phu hop véi thue nghiém. Két
qua phan tich cho thdy cac bién X,, X,va X, trong tét
ca cac phwong trinh déu cé p < 0,05 anh hwédng nhieu
dén ham muc tiéu. Két qua cling chi ra réng, ca ba yéu
t6 diu vao déu twong tac véi nhau va twong tac voi
ham muc tiéu.

3.1. Hé sé tiéu hao chi dwéng may 301

Mb hinh t&i wu thé hién méi quan hé gitra hé sé tiéu
hao chi, mat d6 mdi may, chi sé chi va sb |1&p vai dwoc
x@ ly trén phan mém R nhw sau:

Y, = 1,647+ 0,171X, +0,002X, + 0,069X,
R2=0,91

BIC =- 58,44

T két qua trén ta thdy mdi quan hé nay cé y nghia
théng k&, mat dd mii may, chi s chi va sé 16p vai giai
thich dwoc 91% sw bién thién hé s6 tiéu hao chi.

(4)

Tw phwong trinh (4) ta thay hé sb héi quy (b)cia X,, X,
va X, déu co gia tri dwong. Do vay s bién thién cla Y,
dong bién v&i X,, X, va X,. Ttrc la khi mat dé mii may,
chi sé chi va sé 1&p vai ting 1én thi hé sb tiéu hao chi
trén dwong may 301 cling tang va ngwoc lai va trung
v&i két qua nghién cru cla tac gid Nguyén Chi Cong
va Nguyén Thj Lé.

Dwa vao cong thirc (2) tinh dwoc hé s hdi quy chuén
hoa cia méat dé mii may (b = 0,88), chi sb chi (bg=0,1)
va sb I6p vai (b= 0,35). T két qua ciia hé s6 hoi quy
chuan héa ta nhan thay mat dd mii may cé sw anh
hwdng 1&n nhat sau d6 dén sb Iép vai va chi sb chi
anh huwéng it nhat t&i hé sb tiéu hao chi trén dudng
may 301.

3.2. Hé sé tiéu hao chi dwéng may 401

Xac dinh dwoc mé hinh téi wu thé hién mdi quan hé
gitra hé s tiéu hao chi véi mat dé mii may, chi sb chi
va s6 |&p vai nhw sau:

Y,=3,64 +0,170X, + 0,002X, + 0,078X,
R2=0,93

BIC =-67,75

T két qué trén ta thdy sw bién thién ctia mat d6 mdi may,

®)
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hé s6 tiéu hao chi.

T phwong trinh (5) ta thay hé s6 hoi quy (B)cta X,, X,
va X, déu co gia tri dwong. Do vay st bién thién cia Y,
dong bien vai X, X, va X,. Ttre la khi mat d6 mai may,
chi sé chi va sb 1&p vai ting 1én thi hé sbé tiéu hao chi
trén dwong may 401 cling tédng va ngwoc lai.

Dwa vao cong thirc (2) ta tinh dwoc hé sé hdi quy
chuén hoa ctia mat dé6 mii may (B,= 0,86), chi s6 chi
(Bs=0,1) va sb I&p vai (B,= 0,39). T két qua trén cho
thay mat do mdi may cé sy anh hwéng I&n nhat sau dé
dén sb |1&p vai va cubi cing 1a chi sé chi téi hé sb tiéu
hao chi trén dwdng may 401.

4. KET LUAN

Két qua mé hinh téi wu thé hién méi quan hé gitra hé
sb tiéu hao chi cho dwong may 301 va 401 véi mat
dd mdi may, chi sb chi va sé 16p vai lam co s& cho
viéc tinh dinh mirc cho cac san phadm may cong nghiép
bang viéc ng dung ky thuat BMA (Bayesian Model
Average) trén phdn mém R:

BPuwdng may 301:

Y,=1,647+0,171X, + 0,002X, + 0,069X,

BPuwdng may 401:

Y,=3,64 +0,170X, +0,002X, + 0,078X,

Trong do:

Y: Hé hé sb tiéu hao chi;

X, Mat dé mai may;

X,: Chi s6 chi va X, sb |6p vai.

Cac m6 hinh déu c6 hé sb xac dinh twong quan cao
véi R2tlr 0,91+0,93. Khi tdng mat dd mii may, chi sb
chi, s I1&p vai thi hé sb tiéu hao chi déu tang, trong dé
dd mii may la yéu td6 anh hudng Ién nhat dén hé sb
tiéu hao chi trén ca hai loai dwong may 301 va 401.

LOI CAM ON

Két qua nghién ctru nay thudc dé tai KHCN cép co sé,
mé& sb 10.KHCN/24-25 duoc tai trg bdi Trwong Dai
hoc Sao Dd. Nhéom tac gid chan thanh cdm on sw hé
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tro cla Trwong Dai hoc Sao Dd da tao didu kién dé
chung t6i hoan thanh nghién ctru nay.
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