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ANH HUONG CUA THONG SO CONG NGHE MAY BEN PO BEN VA
PO GIAN PUT PUONG MAY 514 TREN VAI DET KIM SINGLE

THE EFFECTS OF SEWING PARAMETERS ON THE TENSILE STRENGTH AND
ELONGATION AT BREAK OF SEAMS FOR 514 STITCHES ON SINGLE KNITTED
FABRICS

Pinh Mai Hwong, Lé Thi Lanh
Truong DPai hoc Cong nghiép Ha Noi

TOM TAT

Cdc san pham may tir vai dét kim cé tinh chdt co gian, do dé dwong may phdi dam bdo
kha ndng co gidn tot, chiu dwoc luc tac dong ciia luc trong quda trinh su dung ma khong bi dut chi.
Duong may tao tw miii may 514 dwoc chon phé bién dé may vdi dét kim nho kha néing co gidn tot
Tuy nhién, do déc tinh dan hoi cao va cau tric déic biét cia vdi dét kim, viéc thiét ldp cdc thong s
cong nghé may nhie mdt do miti may, liec cang chi kim va téc dé may tré nén phirc tap, dé dan dén
hién twong durt duwong may do do gian dwong may khong phu hop. Bai bdo nay trinh bay két qua
nghién ciru anh hwong ciia mdt dé miii may, toc do may va sire cang chi kim dén dé bén dirt va do
gian ditt twong doi doc dwong may 514 theo cd hai huéng cot vong va hang vong trén vai dét kim
single. Sur dung pthO’ng phap quy hoach thuc nghlem truc giao cap 2 Box Willson dé thiét ké thi
nghiém, ung dung phan mém Design Expert 11.0 dé xit Iy va phan tich sé lzeu Két qua xdy dng
dwoc phwong trinh héi quy thuwc nghiém dnh hwong dong thoi ciia cdc théng sé cong nghé may dén
dé bén kéo dirt va dg gian dirt twong doi dwong may sir dung miii 514 trén vai dét kim single.

T khéa: P§ gidn dirt; D6 bén dirt; Miti may 301.

ABSTRACT

In the production of garments using stretchable knit fabrics, seam performance is crucial.
Seams must exhibit adequate elasticity and strength to withstand mechanical stresses during wear
without thread breakage. The 514 overlock stitch is widely employed for sewing knit fabrics due
to its superior extensibility. However, the high elasticity and looped structure of knitted fabrics
complicate the optimization of sewing parameters such as stitch density, needle thread tension, and
sewing speed. Inappropriate settings can lead to seam failure, primarily due to insufficient seam
elongation compatibility with the fabrics stretch characteristics. This article presents research
results on the influence of stitch density, machine speed, and needle thread tension on the tensile
strength and relative elongation at break of the 514 stitches, in both wale and course directions, on
single jersey. The second-order orthogonal experimental planning method, Box-Wilson, was used
to design the experiments, and Design Expert 11.0 software was applied to process and analyze
the data. The results establish the regression equation for the simultaneous influence of sewing
technological parameters on the tensile strength and relative elongation at break of the seam using
514 stitches on single jersey.

Keywords: Elongation at break, Breaking strength; 301 lockstitch.
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1. PAT VAN PE

Duong may khong chi 1a phuong tién
lién két cac chi tiét san pham may ma con dong
vai tro quyét dinh dén chét luong, d6 bén va
tinh thAim my ctia san pham may. Dac biét doi
v6i cac san pham lam tir vai dét kim c6 tinh
chat co gidn thi duong may phai dam bao kha
nang co gian tdt, chiu duoc luc tac dong cua luc
trong qua trinh st dung ma khong bi dut chi.
Trong sb cac loai dudng may thi dudng may tao
tir mili may 514 duoc chon pho bién dé may vai
dét kim nho kha ning co gidn tot. Tuy nhién, do
ddc tinh dan hdi cao va ciu tric dic bit cua vai
dét kim, viéc thiét 1ap cac thong sé cong nghé
may nhu mat do miii may, luc cang chi kim va
tbc d6 may tré nén phuc tap, dé dan dén hién
tuong dat duong may do do gian duong may
khong phu hop.

D3 c6 nhiéu cong trinh nghién ctru giai
phap nham néng cao chat lugng dudng may, tac
gid Bui Thi Loan [1] da nghién ctru &nh hudng
ctia mot s thong s6 cong nghé may dén do bén
kéo dut duong may 406 trén vai dét kim TC
ting lén. Tac gia Nguyén Thanh Binh [2] d4
nghién ciru anh hudng ciia mot sé yéu t6 nhu
mat do mili may, chi s6 chi may dén d6 bén miii
may 301 trén vai dét thoi. Dinh Mai Huong va
cong su [3] dd nghién ciru anh hudng ciia mot sd
thong s cong nghé may dén do bén va do gidn
dat duong may 301 trén vai dét kim. Tac gia
Islam va cong su [4] da nghién ctru anh hudng
ctia ba kiéu duong may can tao tir hai loai mii
may 301, 401 va dén do bén dudong may trén
cac loai vai denim. Téac gia Rafiul Islam va
cong su [5] da phan tich hiéu suit va do bén
duong may trén vai dét thoi 100% cotton, s
dung céc loai chi va mat dd miii may khac nhau
dé xac dinh diéu kién may t6i wu. Tuy nhién,
van con thiéu cac nghién ctru chuyén sau danh
gia ddng thoi ba thong sé cong nghé may gém

mat do miii may, tbe do may va stc cang chi
kim ddi v6i duong may 514 trén vai dét kim
single, ddc biét 1a phéan tich hi¢u ing phi tuyén
va tuong tac giira cac yéu td bang mo hinh thuc
nghiém. Pay chinh 13 khoang trong ma nghién
ctru ndy hudng t4i lam ro.

Thuec té san xut hién nay cho thiy cac
thong sb may thuong duoc thiét 1ap theo kinh
nghi¢m, thiéu co s khoa hoc cu thé, dan dén
chit lugng duong may khong 6n dinh. Do do,
viéc nghién ctru mot cach hé thong anh hudng
ctia cac thong sé cong nghé may dén do bén
va do gian dut cua duong may 514 trén vai
dét kim single 14 can thiét. Két qua nghién ctru
khong chi gitip xac dinh duge didu kién may tdi
wu, ma con gop phan nang cao chit luong san
pham va hiéu qua san xuit trong nganh may
mac.

2. POI TUQNG, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

Anh huong cua mat do miii may, tde do
may, strc cang chi kim t6i do bén va do gian dut
doc duong may st dung miii may 514 trén vai
dét kim dan ngang single. Vai c6 thanh phan
65% polyester, 35% cotton, khéi lugng 140g/
m?, mat d6 cot vong 1a 160 cot vong/10cm, mat
do hang vong la 230 hang vong/10cm. Chi may
thuc nghiém cua hing Coat Astra c6 chi sb tex
27, thanh phan 100% polyester.

2.2. N§i dung va phwong phap nghién ctru

2.2.1. Thuc nghi¢m xdc dinh dp bén kéo dirt
va dé gidn dirt twong doi doc dwong may

Thyce nghiém kéo dit duong may theo
phuong phap kéo dut nira chu trinh, mau duong
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may chiu tai mot chiéu cho dén khi bi pha hay
ma khong c6 thoi gian nghi. Do bén kéo dut 1a
luc 16n nhit ma mau thr chiu duoc khi bi kéo
duat, don vi do 1a Niuton (N). D9 gian dut tuong
db6i 1a ty s6 cua d6 gidn dit tuyét ddi so voi do
dai 1am viéc cia mau thir (khoang cich 2 ngam
kep trudc khi kéo dut), don vi tinh 1a %. Do
gidn dut twong ddi duoc tinh theo cong thirc:

e=(1-L)/L* 100% (1)

Trong do: e 1a d6 gidn durt tuong ddi (%); 1
1a chiéu dai ctia mau sau khi dirt (mm); L 1a chiéu
dai ban dau cia mau trude khi kéo dit (mm).

Thi nghiém kéo gidin maiu vai co
dudng may thyc hién trén may kéo van nang
KEJIANHK, KJ-1066B véi toc do khong doi
la 60 mm/gidy tai Phong thi nghiém cta Vién
Nghién ctru Quan nhu, Cuc Quén nhu, Tong
cuc Hau can. Mau tha hinh chit nhat, c¢6 kich
thudc phan 1am viéc 50x100mm va kich thudc
mau thir 50x220mm theo tiéu chuan TCVN
1748-91 [6]. Cac dudng may su dung mili may
514 duoc thuc hién trén may vat sd MO-6816S-
Juki, strc cang chi kim dugc do bang dung cu
do cam tay cua hang Tajima - Nhat Ban.

po SR

Hinh 1. May vit s6 MO-6816S-Juki

!

i R(RY

Hinh 2. Buong may 514 [7]
2.2.2. Thiét ké thi nghiém

Cac thong s6 mat d6 miii may, toc do
may va strc cang chi kim c6 quan hé mat thiét,
tac dong dong thoi 1én duong may, chinh vi vay
trong nghién ctru nay st dung phuong phap quy
hoach thyc nghiém truc giao cip 2 nham thiét
ké phuong an thi nghiém, tir 6 xay dung duoc
cic phuong trinh hoi quy thyc nghiém anh
huong dong thoi cua cac yéu td nghién ctu.
Céc phuong an thi nghiém dugc thiét ké theo
phuong phap quy hoach thuc nghiém truc giao
bac 2 Box-Willson. Str dung phan mém Design
Expert 12.0 dé thiét ké thi nghiém va xt 1y sb
li¢u thuc nghiém.

S6 thi nghigm: N = 25+ n_ +25=2°+ 6
+2x3 = 20, trong do6 co6 8 thi nghi¢ém co ban, 6
thi nghiém tai tdm va 6 thi nghiém xung quanh
tam, mdi phuwong 4n thi nghiém lap lai 5 1an va
14y gié tri trung binh. Chon gia tri alpha 13 1,52,
khoang bién thién va mirc ma héa dugc thé
hién trong bang 1, cac phuong an thi nghiém
trinh bay trong bang 2.

Bdng 1. Khodng bién thién (bién thirc va bién md hod) cia cdc yéu t6 nghién ciru

. P X X o Mirc ma hoa
TT Thong so Bién thuwc | Bién ma hoa 152] 1 0 11 +152
1 Mat do (mdii/cm) Md X, 32 | 3,5 |45 | 55 4,7
Van toc (v/ph) Vit X, 3237 | 3500 | 4000 | 4500 | 4762
3 Strc cang chi kim (cN) Sc X, 49,5 | 60 80 100 | 110,4
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Phuong trinh hdi quy thuc nghiém c6 dang tong quat:

Y=a+aX +aX +taX +a X>*+ta X’*+a X’+a XX +a XX +a, XX, (2)
Trong do:

Y: Ham muc tiéu;

X, X, X, Bién ma hoa cua cic thong sd cong ngh¢ may;

a,a,a, a a,,a,,a : Céc hé s6 hoi quy.

117 7222 7332 712° 3’ 23

3. KET QUA VA BAN LUAN

3.1. Két qua xac dinh do bén kéo dirt va df giin dirt twong doi doc dwdng may sir dung miii 514

Két qua thyc nghiém xéac dinh d6 bén kéo dit va do gidn dut twong ddi doc dudng may sir

dung miii 514 theo hudng cdt vong va hang vong trén vai dét kim single dugc trinh bay trong bang
2, trong d6: Y, va Y, lan luot1a do bén kéo dut theo hudng cdt vong va hang vong, Y vaYy,

5bd

lan luot 1a do gidn du’t tuong d6i theo hudng cot vong va hang vong.

Bdng 2. Két qua thi nghiém

Thi Bién mi hoa Bién thuc Y., Y5 . Y, Ysgn
nghiém | X X, X, Md Vit Sc ™) (%) N) (o)
1 -1 -1 -1 3.5 3500 60 119.3 56.6 22.0 47.2
2 1 -1 -1 4.5 3500 60 163.4 63.6 83.8 91.6
3 -1 1 -1 3.5 4500 60 99.5 53.0 19.3 47.0
4 1 1 -1 4.5 4500 60 154.6 63.0 80.5 87.2
5 -1 -1 1 3.5 3500 100 39.1 394 19.6 35.0
6 1 -1 1 4.5 3500 100 154.6 62.6 28.5 57.8
7 -1 1 1 3.5 4500 100 49.3 40.4 19.7 40.4
8 1 1 1 4.5 4500 100 144.7 64.0 23.0 52.8
9 -0 0 0 3.2 4000 80 73.2 46.8 20.3 414
10 o 0 4.7 4000 80 145.6 67.4 22.9 58.2
11 0 -0 0 4 3237 80 166.7 67.0 52.3 78.4
12 0 +a 0 4 4762 80 144.6 64.4 42.4 77.0
13 0 0 -0 4 4000 49.5 152.6 63.6 34.8 67.8
14 0 0 +a 4 4000 110.4 125.6 63.8 23.1 53.8
15 0 0 0 4 4000 80 167.1 66.4 36.3 70.8
16 0 0 0 4 4000 80 173.3 68.4 36.6 76.2
17 0 0 0 4 4000 80 161.0 67.2 41.5 78.8
18 0 0 0 4 4000 80 157.4 68.6 36.3 76.2
19 0 0 0 4 4000 80 173.3 68.4 36.6 76.2
20 0 0 0 4 4000 80 161.0 67.2 41.5 78.8
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Hinh 3. Biéu do twong quan tirng déi mét giita cdc
yéu to

Hinh 3 13 biéu d6 twong quan timg doi
mot gilta cac yéu td cong nghé may va do bén
kéo dit va do gidn dut twong ddi doc dudng
may. Mat d6 mili may (Md) c6 mdi twong quan
v6i d6 bén kéo dit va do gian dut twong ddi
theo hudng cot vong (r = 0,67 va 0,68) va hang
vong (r=0,5 va 0,57), hé sb twong quan r mang
dau (+) cho thay khi mat d6 miii may ting thi
d6 bén va do gian twong dbi c6 xu hudng ting
lén. Hé s6 twong quan cta suc cing chi kim
(Sc) v6i do bén kéo dut va do gidn dat twong

d6i theo hudng cot vong (r = -0,3 va -0,21) va
hang vong (r = -0,46 va -0,41), hé sd twong
quan r mang dau (-) cho thdy khi strc cing chi
kim ting thi d6 bén va do gidn twong ddi co xu
huéng giam. Téc do may (Vt) khong co mdi
tuong quan véi do bén kéo dut, do gian dut
tuong ddi doc dudng may.

3.2. Két qua xac dinh anh hwéng ciia mot
s6 thong s6 cong nghé may dén d bén kéo
dirt va d giin dit twong doi dwong may sir
dung miii 514

Kiém dinh y nghia cia cac md hinh
bang phan mém Design Expert 11.0 trong bang
3 cho thay tri s6 p ctia bon mo hinh < 0,05, diéu
nay cho thdy ca bén mo hinh déu c6 y nghia
thong ké, cac bién dau vao giai thich tot bién
dau ra.

Bdng 3. Kiém dinh ¥ nghia ciia mé hinh

Mo

hinh Yde YSgd YSbn YSgn
F-value | 20,55 13,67 5,05 12,75
p-value | <0,0001 | 0,0002 | 0,007 | 0,0002

Bang 4. Tri so p cua cac hé so hoi quy

Tri sé p a a, a, a, a, a,, a, a,, a,
e | <0,0001 | 0,1965 | 0,0017 | 0,8036 | 0,0106 | 0,4361 | <0,0001 | 0,0968 | 0,0042
Y. |<0,0001 0,6477 | 0,0366 | 0,7340 | 0,0120 | 0,5130 | 0,0002 | 0,0540 | 0,0132
Y, 0,0069 | 0,5522 | 0,0092 | 0,8603 | 0,0068 | 0,9864
Y., |<0,0001 07920 | 0,0009 | 0,4507 | 0,0241 | 0,7935 | 0,0002 | 0,9022 | 0,0056

Trén co s¢ phan tich muc y nghia cua
cac hé s6 trong phuong trinh hdi quy kiém dinh
boi chuan Student, cac hé sb trong phuong
trinh ¢6 trj s6 p < 0,05 1a c6 ¥ nghia thong ke,
bién X, c6 anh huong té1 Y, nguoc lai la cac hé

s6 khong c6 nghia, bién x khong anh hudng téi
Y. Theo két qua bang 4 loai bo cac hé sé vo
nghia xac dinh dugc 4 phuong trinh héi quy
thuc nghi¢m nhu sau:
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« Phwong trinh hoi quy thuwe nghiém dé bén kéo
dut dwong may 514 theo huong cot vong:

- Phuong trinh voi bién ma hoa:
Y, = 166,7 +33,24X — 154X, + 13,96X X,

—26,92X >~ 14,14X % R* = 0,94 3)
- Phuong trinh véi bién thuc:

Y., = -666,06 +219,64Md + 1,76Sc + 0,69

Sbd

Md.Sc—26,91Md?~0,035S¢3; R2=0,94  (4)

Phuong trinh héi quy ¢ hé s6 xac dinh
R2 12 0,94 thé hién sy thay d6i mat d6 miii may
va strc cang chi kim giai thich 94% su thay d6i
ctia d6 bén kéo dut doc duong may sir dung
mili 514 theo hudng cot vong trén vai dét
kim single. Yéu t6 mat d6 miii may dong vai
trd quan trong nhat, stc cang chi kim ¢ anh
huong it hon, véan toc khong c¢6 anh huong dén
mo hinh.

« Phwong trinh hoi quy thie nghiém d gian
dut twong doi dwong may 514 theo huong cot
vong:

- Phuong trinh véi bién ma hoa:

Y, = 60,86 + 753X, —
598X2

233X, +3,72X X, —
3,14X % R* = 0,88 (5)

- Phurong trinh véi bién thye:

Y, = 62,12 + 46,48Md — 0,30Sc + 0,18Md.
Sc - 5,98Md? — 0,007Sc%; R> = 0,88 (6)

Phuong trinh hdi quy d6 gidn dit trong
dbi duong may 514 theo hudng cot vong co
hé s6 xac dinh R? 1a 0,88 thé hién sy thay doi
mat do miii may va suc cang chi kim giai thich
88% su thay doi ciia d6 gidn dit twong dbi doc
duong may st dung miii 514 theo hudng cot

vong trén vai dét kim single.

« Phuwong trinh hoi quy thwe nghiém dé bén kéo
dut dwong may 514 theo huong hang vong:
- Phuong trinh v6i bién ma hoéa:

=36,05+ 11X, - 10,49X, - 13,85X X;

1773

R2 0,69 (7)
- Phuong trinh véi bién thuc:

Y, =-220,81 + 66,40Md + 2,59Sc — 0,69Md.
Sc; R2=0,69 (8)

Phuong trinh hoi quy c¢6 hé sé xac dinh
R? 12 0,69 thé hién sy thay d6i mat do mili may
va strc cang chi kim giai thich 69% su thay d6i
ciia d6 bén kéo dut doc dudng may st dung
mili 514 theo hudng hang vong.

« Phuong trinh hoi quy thuc nghiém dé gidn
dut twong doi duwong may 514 theo huong hang
vong:

- Phuong trinh véi bién ma hoa:

Y, = 76,50 + 11,50X, - 8,57X, — 6,17X X, —
12,00X 2~ 7,36X R =091 )

- Phuong trinh véi bién thyc:

Y, =-413,93+145Md +3,9S¢—0,3 Md. Sc -
12,09 Md*-0,018 Sc*; R?=10,91 (10)

Phuong trinh héi quy thuc nghiém do
gian dut twong ddi duong may 514 theo hudng
hang vong c6 hé sb xac dinh R213 0,91 thé hién
su thay ddi mat d6 mii may va suc cang chi
kim giai thich 91% sy thay doi cta d6 gidn dat
tuong ddi doc dudong may 514 theo hudng hang
vong trén vai dét kim single.
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d)

Hinh 4. a) Biéu do dg bén kéo dirt dwong may theo
huwéng cét vong; b) Do gidn dirt twong doi dwong
may theo hudng cét vong; ¢) Biéu do dé bén kéo

dut dwong may theo huong hang vong; d) Po gian
it twong doi dwong may theo hieong hang vong

Hinh 4 1a c4c biéu d6 bé mit 3D minh
hoa anh hudng cia yéu t6 dau vao dén két qua
dau ra. Hinh 4.a 13 biéu d6 anh hudng dong
thoi cua mat d miii may va suc cang chi kim
dén do bén kéo dut dudng may theo hudng cot
vong. Khi mat do miii may Md tang, do bén
kéo dut ting dang ké, thé hién rd qua mit cong
hudng 1én va chuyén tir mau xanh sang do, do
bén kéo dut dat gia tri tdi wu khi mat d6 mii
may 1a 5,3 miii/cm, van tbc may 3500 vong/
phut va strc cang chi kim 1a 72,04cN. Hinh 4.b
1a biéu d6 anh huong dong thoi cia mat do mii
may va sirc cang chi kim dén do gidn dut twong
d6i theo hudng cot vong. Giai phuong trinh hoi
quy do gidn dut twong ddi theo hudng cot vong
v6i bién thuc xac dinh duoc do gian dut tuong
d6i t61 vu khi mat d6 mii may 1a 5,5 mii/cm,
van téc may may 3500 vong/phut va stic cing
chi kim 1a 82,43cN.

Hinh 4.c 13 biéu do anh hudéng ctia mat
d6 miii may va strc cing chi kim dén do bén
kéo dat duong may theo hudng hang vong.
Khi mat d0 mlii may Md tang, do bén kéo dut
tang tuyén tinh nhe, stc cing chi kim c6 anh
huong yéu, thé hién qua mit phang gan nhu
nghiéng déu theo truc Md. Hinh 4.d 1a biéu d6
anh huong cua mat do miii may va suc cang chi
kim dén d6 gian dat twong d6i duong may theo
huéng hang vong, giai phuong trinh hoi quy do
gian dut duong may theo hudng hang vong véi
bién thyc xac dinh duoc do gidn dit twong doi
t6i wru khi mat ¢6 mili may 1a 5,3 mili/cm, van
tbc may may 3500 vong/phat va stc cing chi
kim 1a 71,45 cN.

4. KET LUAN

M hinh hoi quy béac hai dugc xay dung
cho cac bién dau ra 13 do bén kéo dut va do
gidn dut twong ddi theo ca hai hudng cot vong
va hang vong (Y, Yy, Y. Y,) déuco y

Sbn” T 5gd’
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nghia thng ké va do phu hop tuong ddi cao,
cho phép danh gia anh huong va du doan hi¢u
qua.

Trong cac yéu td khao sat, mat do mii
may 13 yéu td anh huéng 16n nhat dén cac yéu
t6 dau ra, stc cang chi cling co tac dong, trong
khi van tdc may anh huong khong dang ké dén
d6 bén kéo dit va do gidn dat duong may.

Biéu d6 bé mit dap tng cho thiy ton tai
mdi quan hé phi tuyén va cé twong tic giita cac
yéu td, dic biét gitta mat d6 miii may va suc
cing chi kim, tir d6 c6 thé xac dinh dugc cac
diéu kién t6i wu. %

Ngay nhan bai: 09/5/2025
Ngay phan bién: 30/5/2025
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