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NGHIEN CO’U ANH HUONG CUA MQT SO THONG SO CONG
NGHE MAY BEN PO BEN VA B0 GIAN bUT BUONG MAY 301
TREN VAI DET KIM

STUDY ON THE EFFECTS OF SEWING PARAMETERS ON THE TENSILE
STRENGTH AND ELONGATION AT BREAK OF SEAMS FOR 301 STITCHES ON
KNITTED FABRICS

Pinh Mai Huong, L.é Thi Lanh
Truong Pai hoc Cong nghi¢p Ha Noi

TOM TAT

D¢ bén dirt va do gian dirt dwong may la yéu té quan trong dnh hudng dén chat lwong sdan
pham may tir vdi dét kim. Vai dét kim cé dé gian 16n thuong sir dung cdc loai dwong may tao tir
nhém miii 500 hay 600, cdc dwong may nay c¢é dé co gidn nén han ché dirt chi trong qud trinh sir
dung. Tuy nhién, c6 nhitng chi tiét van phdi sir dung dwong may miii thoi 301 nhwr may i op, diéu
miéng tii, cdc dwong mi... Bai bdo nay trinh bay két qua nghién ciu anh hwéng mét sé thong sé
céng nghé may gom mdt dé miii may, toc dé mdy va sire cang chi kim dén dg bén dirt va dé gian dirt
twong doi doc dwong may 301 trén vai dét kim single. S dung phwong phap quy hoach thire nghiém
triee giao cdp 2 Box-Willson dé thiét ké thi nghiém, g dung phan mém Design Expert 11.0 dé xir
Iy va phan tich s6 liéu. Két qua xdy dung dwoc phiong trinh hoi quy thwe nghiém dnh hwéng dong
thoi cia cdc thong sé cong nghé may dén dé bén dirt va do gian dirt twong doi dwong may sir dung
miii 301 trén vai dét kim single voi hé $6 xdc dinh R? tir 0,8 dén 0,87.

Tir khéa: Do gidn dirt; PG bén dirt; Miii may 301.

ABSTRACT

The tensile strength and elongation at break of the seam are important factors affecting
the quality of sewn products made from knitted fabrics. Knitted fabrics with high stretchability
often use seams with stitch types 500 or 600, as these have elasticity which limits thread breakage
during use. However, there are still details that must use 301 stitches such as sewing pocket facings,
topstitch opening, edges, etc. This article presents research results on the influence of some sewing
technological parameters, including stitch density, machine speed and needle thread tension, on the
tensile strength and relative elongation at break of the 301 stitches 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 301 stitches on single jersey, with
R? ranging from 0.8 to 0.87.

Keywords: Seam breaking strength; Breaking elongation; 301 titches.
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1. PAT VAN PE

Do gidn dit va do bén kéo dut dudng
may la mot trong nhimng chi tiéu chat lugng
quan trong cuia san pham may. Vai dét kim c6
nhiéu dic tinh k¥ thuat riéng ma vai dét thoi
khong c6 nhu tinh dan hoi 16n, vai mém khi
mac s& dé cu dong do d6 dugc st dung phé
bién. Trong qua trinh san xuat thuong gip mot
s6 yéu t6 anh huong dén chit luong dudng may
vai dét kim bao gom: Cau tric va thanh phan
chi, van téc may, luc nén chéan vit, mat d6 mdi
may, loai kim, c& kim...

D3 ¢6 nhiéu cong trinh nghién ciru giai
phap nham nang cao chit luong dudng may,
nghién ctru cua tac gia Bui Thi Loan [1] chi ra
rang khi ting mat d6 miii may va giam d6 manh
ctia chi thi d6 gidn dut twong ddi va do bén kéo
dat duong may 406 trén vai dét kim TC tang
1én. Nghién ctru cua tac gia Tang Thi Nhu Ha
[2] cho thiy, 6 bén duong may 301 trén vai dét
thoi giam theo toc do may va stic cing cua chi
kim, do bén duong may tang theo mat d¢ miii
may nhung dén 5 miii/cm thi mic d6 bén giam.
Tac gia Tran Thi Phuong Minh [3] di nghién
ctru anh hudng cia nguyén lidu va ciu tric
ctia chi dén do bén duong may trén vai dét thoi
van diém PET. T4c gia Ninh Thi Tham [4] da
nghién ctru anh hudng cia cic thong sd cong
nghé may dén do bén va do gidn dut duong
may 301 trén vai dét thoi, cac thi nghiém x4ac
dinh do bén kéo durt va do gidn dut theo hudng
vuodng goc véi duong may. Tac gia Nguyén
Hoang Thi Phung [5] da nghién ctru anh hudng
cia mat do miii may va chi sé chi dén do bén
duong may trén vai Satin va Chiffons. Theo
nghién ciru, tly vao dic tinh cua vat lidu dé lya
chon mat d6 mili may va ¢ chi phi hop nham
tang d6 bén dudng may, dbi v6i vai Satin nén
st dung chi ¢6 chi s6 50/2 va mat do miii may
1a 5 mili/cm, con d6i véi vai Chifons nén sir

dung chi c6 chi s6 60/2 va mat do miii may la
5 mili/cm. T4c gia Nguyén Thanh Binh [3] da
nghién ctru anh hudng ciia mot s6 yéu td chinh
nhu mat d6 mii may, chi s6 chi may dén d6 bén
duong may 301, tir do tac gia da danh gia mac
dd anh hudng cia chi may, mat do miii may dén
d6 bén duong may vai dét thoi.

Vai c6 d6 gian 16n nhu vai dét kim
thuong st dung cac loai duong may tao tu
nhom miii 500 hay 600, cac duong may nady co
d6 co gian nén han ché dat chi trong qua trinh
stt dung san phdm may. Tuy nhién, c6 nhing
chi tiét van phai st dung dudng may tao tir
miii 301 nhu may tai 6p, difu miéng tai, cac
duong mi... do d6 can phai xac dinh cac thong
s6 cong nghé may tdi uu dé ting do bén va do
gian dut duong may trong qua trinh st dung.
Céc nghién ctru chii yéu xac dinh do bén kéo
dut theo hudng vudng goc voi dudong may ma
chua quan tdm dén d6 bén dat va do gidn dut
doc duong may cho vai dét kim.

Nghién cu ndy nham xac dinh anh
huong cta ba thong s6 cong nghé may 1a mat
d6 miii may, van tdc may va stc cang chi kim
dén do bén kéo dut va do gian dut twong doi
doc duong may st dung miii 301 theo hudng
cOt vong trén vai dét kim single.

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

2.1. P6i twong nghién ciru

- Vai dét kim single, thanh phan 65%
polyeste, 35% cotton, khéi luong 215g/m?, mat
dd cot vong 1a 160 cdt vong/10cm, mat do hang
vong 1a 230 hang vong/10cm.

- Chi may Coat Astra c6 chi sd tex 27,
thanh phan 100% polyeste.
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- Buong may su dung miii thoi 301.
A
Y
B

Hinh 1. Puong may sw dung miii thoi 301 [6]

Hinh 2. Vai dét kim single [7]
2.2. No¢i dung va phwong phap nghién ciru

2.2.1. Thuwc nghiém xdc dinh dj gian dut
twong doi va bén kéo dut duwong may sir dung
miii 301 trén vdi dét kim single

Do bén kéo dut va do gidn dut twong
dbi doc duong may 301 theo hudng cot vong
trén vai d¢t kim single dugc xac dinh theo tiéu
chuan TCVN 5795 - 1994. Mau thir ¢6 kich
thudc 50x200mm, kich thuéc phan lam viéc
50x100mm, tc d6 kéo 1a 60 mm/gidy [8].

Do bén kéo dut duoc xac dinh 1a luc
16n nhit ma mau thir chju duoc khi bi kéo dit
duong may, don vi tinh la ¢cN. B§ gian dat
tuong d6i duoc xac dinh 1a ty sé cua do gidn
dut tuyét ddi so voi d6 dai lam viée cia miu
thir, don vi tinh 1a %.

Céc duong may st dung miii thoi 301
duoc thyc hién trén may 1 kim DDL-8700B-7
ctia hiang Juki. Stre cang chi kim duoc do bang
dung cu do cam tay cua hing TAIMA. Thi
nghiém xic dinh do bén kéo dut va do gidn
dat duong may 301 thuc hién trén may kéo
van nang KEJIANHK, KJ-1066B tai phong thi

nghiém cua Vién Nghién ctru Quan nhu, Cuc
Quan nhu, Téng cuc Hau can.

-

P -‘1
- s

Hinh 3. May kéo van nang KEJIANH

Hinh 4. Dung cu do sirc cang chi kim TAJIMA
2.2.2. Quy hoach thwc nghiém

Nghién ctru thuc nghiém anh huong
ddng thoi cua ba yéu td cong nghé may gém
mat d§ miii may, tde do may va stc cang chi
kim dén hai bién déu ra 1a d bén kéo dut va
do gian dat tuong dbi duong may 301 trén
vai dét kim single. Cac phuong an thi nghiém
duoc thiét ké theo phuong phap quy hoach thuc
nghiém truc giao bac 2 Box-Willson. Ung dung
phan mém Design Expert 11.0 dé thiét ké thi
nghiém va xu ly sb liéu thuc nghi¢m.

86 thi nghiém: N =2 +n, +2k =2+ 6
+ 2.3 =20, trong d6 c6 8§ thi nghi¢m co ban, 6
thi nghiém tai tam va 6 thi nghiém xung quanh
tam, mdi phuong an thi nghiém lap lai 5 lan
va ldy gié tri trung binh. Khoang bién thién va
mic ma hoa dugc thé hién trong bang 1, cac

phuong an thi nghi¢m trinh bay trong bang 2. &
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Bdng 1. Khodng bién thién (bién thiec va bién md hod) cia cdc yéu t6 nghién ciru

. P o a Mirc ma hoa
TT Thong so Ky hi¢u 1.5 1 0 ) 1.5
1 Mat d6 (mdii/cm) X1 3 3.5 4.5 5.5 6
Van toc (v/ph) X2 3240 3500 4000 4500 4760
3 Stic cang chi kim (cN) X3 50 60 80 100 110

Phuong trinh hi quy thuc nghiém c6 dang tong quat:

Y=b,+bx +bx +bx +b x*+b x*+b x’+b xx +b xx+b xx
Trong do:

-Y: Ham muc tiéu;

- X,y Xy Xy Bién mi hoa cua cic thong sd cong nghe may;

-bo,b b b,.b,, bbb b.: Céc hé s6 hoi quy.

17 722 7117 7222 U330 120 13

3. KET QUA VA BAN LUAN
3.1. Két qua xac dinh dd bén kéo dirt va df gidin dirt twong d6i doc dwong may sir dung miii 301

Két qua thuc nghiém xac dinh d6 bén kéo dit va d6 gidn dit twong dbi doc dudng may sir
dung miii 301 theo hudng cdt vong trén vai dét kim single dugc trinh bay trong bang 2, trong do:

Y, vaY, lan luot la do bén kéo dut va do gian dat.
&

Bdng 2. Két qua thi nghiém

ng’fllilélm Bién ma hoa Bién thuc Y, ™) 3gd %)
X, X, X, X, X, X,
1 -1 -1 -1 3,5 3500 60 34,0 26,2
2 +1 -1 -1 5,5 3500 60 37,9 30,8
3 -1 +1 -1 3,5 4500 60 34,3 29,0
4 +1 +1 -1 5,5 4500 60 42,6 31,0
5 -1 -1 +1 3,5 3500 100 27,6 242
6 +1 -1 +1 5,5 3500 100 38,5 30,4
7 -1 +1 +1 3,5 4500 100 31,7 26,8
8 +1 +1 +1 5,5 4500 100 36,7 29,0
9 -1,52 0 0 3 4000 80 31,5 27,0
10 1,52 0 0 6 4000 80 40,6 31,4
11 0 -1,52 0 4,5 3240 80 35,2 28,6
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12 0 1,52 0 45 4760 80 36,2 30,0
13 0 0 1,52 4,5 4000 50 40,4 31,4
14 0 0 1,52 45 4000 110 29,5 24,4
15 0 0 0 45 4000 80 38,5 29.8
16 0 0 0 45 4000 80 38,4 30,4
17 0 0 0 45 4000 80 38,9 28,8
18 0 0 0 45 4000 80 36,0 29,8
19 0 0 0 45 4000 80 38,5 28,8
20 0 0 0 45 4000 80 38,9 28,8

3.2. Két qua xac dinh mdi twong quan giira
cac yeu to nghién ctru

3500 G0 &S00 nOX W

X1 ]
[\Jh 0.00 | 0.00 0.70 0.66 :
g - .
<o .| 000 || 015 || 019
— [ — X3
._;-" .;_,/ | ."1]\'\. '0. 5 1 '0. 52 ; B
: kT [ VTN 8
§ e P R g Yid
N ‘i"_’ . :~—j':}f \:_J 090

Hinh 5. Biéu dé twong quan ting déi mét giia cdc
yéu té

Biéu d6 hinh 5 duogc trinh bay dudi
dang mdt ma tran biéu thi mbi tuong quan tung
d6i mot gitra cac yéu to cong nghé may va do
bén kéo dit va do gian dat tuong ddi. PO bén
kéo dut va do gidn dat c6 mdi quan hé twong
quan cao nhat véi r = 0,9, tiép theo 1a mat do
miii may voir = 0,7, sau do dén st cang chi
kim voi r = -0,52. Nhu vay, ta co thé st dung
cac bién du vao dé im mo hinh tuong quan
giira bién dau vao va dau ra.

3.3. Két qua xac dinh anh huwéng ciia mot sd
thong s6 cong nghé may dén d bén kéo dirt
va d¢ gian dit doc dwong may sir dung miii
301

St dung phan mém Design Expert 11.0
xir 1y két qua thuc nghiém da xay dung duoc
phu’ong trinh hoi quy thuc nghiém anh hudng
ddng thoi cta ba yéu té cong nghé may: mat do
mii may, véan tbc may va strc cing chi kim dén
dd bén kéo dut va do gian dut tuong ddi doc
duong may st dung miii 301. Trén co s& phan
tich mirc ¥ nghia ctia cac hé sb trong phuong
trinh hoi quy kiém dinh béi chuin Student, cac
hé s trong phuong trinh c6 tri s6 p < 0,05 1a ¢6
¥ nghia thdng ké, bién xj c6 anh hudng toi Y.
Nguoc lai 1a cac hé sb khong c6 nghia, bién x
khong anh hudng t6i Y, ta loai bo cac hé s6 vo
nghia trong phuong trinh hdi quy. Két qua phan
tich ANOVA di thu dugc phuong trinh hdi quy
thyuc nghiém.

* Phuong trinh hoi quy thuc nghi¢m do
bén kéo dut dudng may:

- Phuong trinh véi bién ma hoa:

Yy = 37,07 +3,32X, - 244X, ~ 1523X32; R?=0,8
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- Phuong trinh véi bién thyc:

Y, =1220+331X, +0,37X, - 0,003X 3 R*=0,8

e |"--,|.'-\.': o ) '--_._-. i "'

Fad k4 Bl gl fesla e

Hinh 6. Biéu d6 anh hieong ciia thong sé cong
nghé may dén do bén kéo dirt duwong may

Phuong trinh héi quy ¢ hé s6 xac dinh
R? 13 0,8 thé hién su thay d6i mat 46 mili may
va stic cang chi kim giai thich 80% sy thay doi
ctia 6 bén kéo dut doc dudng may st dung
mii 301 theo hudng cot vong trén vai dét kim
single. Do bén kéo dut duong may c6 quan hé
dong bién véi mat do miii may (hé s b, mang
dau +) va nghich bién véi strc cang chi (hé s6 b,
mang dau -). B9 bén duong may ting khi ting
mat d§ miii may va giam suc cang cua chi.

* Phuong trinh hdi quy thuc nghiém do
gidn dut tuong dbi:

- Phuong trinh véi bién ma hoa:

Y, =29.27 +1,72X, + 0,5X, — 1,37X, - 0,82
X X, - 0,69X.%; R*= 0,87

- Phuong trinh véi bién thuc:

Y, = -17.89 + 831X, + 0,008, - 0.21X, -
0,001X X, - 0,001X,% R2= 0,87

WA

AhiE A%

Hinh 7. Biéu d6 anh huong ciia théng sé cong
nghé may dén dé gian dirt dwong twong doi

Phuong trinh hoi quy c¢6 hé sé xac dinh
R?14 0,87 thé hién su thay d6i mat d6 mii may,
tdc 46 may va strc cang chi kim giai thich 87%
su thay doi cuia do gidn dat twong d6i doc duong
may su dung miii 301 theo hudng cot vong trén
vai dét kim single. Do gidn dat twong ddi cua
duong may c6 quan hé dong bién v6i mat do
mili may (h¢ s6 b, mang déu +) va nghich bién
voi stre cang chi kim (h€ s b, mang dau -). Khi
tang mat do mlii may va giam strc cang cua chi
thi d gian dat twong d6i tang, van tbc may anh
hudng khong nhidu dén do gidn dut twong ddi
ctia duong may. Giai cac phwong trinh hoi quy
v6i bién thyc xac dinh duoc do gidn dut tuong
d6i t6i wu 12 31,87% khi mat d6 mili may 1a 5,5
mili/cm, van téc may 3659 vong/phut va siic
cang chi kim la 60,18cN.

4. KET LUAN

Qua két qua thuc nghiém cho théy, mat
do miii may va strc cang chi kim c6 anh hudng
16n dén d6 bén kéo dut va do gian dit twong ddi
doc duong may miii thoi 301 theo hudng cot
vong trén vai dét kim single. D6 bén kéo dut va
d6 gidn dat tuong d6i ting khi ting mat d6 mii
may, giam sirc cang chi kim. Van téc may anh
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huong khong nhidu dén do gian dut trong doi
cua duong may 301 trén vai dét kim single.

Do bén kéo dit va do gidn dat doc
duong may miii thoi 301 theo hudng cdt vong
trén vai dét kim single may béng chi polyeste,
chi s6 tex 27 dat gia tri toi vu khi mat o miii
may 13 5,5 miii/cm, van tbc may 3659 vong/
phut va sttc cang chi kim 1a 60,18cN. <
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