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Nghién clru mot s6 thong s6 may may anh hudng téi do bén
va ton thwong dudng may 301 trén vai gia da

Research on some sewing machine parameters that affect seam
strength and damage 301 in coated fabric

Ta Vin Hién*, Nguyén Thi Hang, Mac Thi Ha
*Email: hienbinh2011@gmail.com

Truong Dai hoc Sao Do

Ngay nhan bai: 27/3/2021

Ngay nhan bai stra sau phan bién: 03/6/2021
Ngay ch3p nhan ding: 30/6/2021

Tom tat

Bai bao trinh bay két qua nghién clru anh hwéng cla c& kim, mat doé mdi may t&i d6 bén kéo dit theo phwong
vudng géc va tdn thuwong dwdng may 301 trén vai gia da. 'ng dung phwong phap qui hoach thuwe nghiém té hop
quay trung tdm cla Box - Willson va phdn mém Design Expert dé thiét ké cac phwong an thi nghiém, xt ly va
phan tich két qua. Két qua da xay dwng dwoc phwong trinh hdi quy thue nghiém biéu dién quy luat anh hwéng
cta hai thong s& may may dén do bén kéo dit va bang phwong phap triwc quan da danh gia dwoc mae do tén
thwong clia vai gia da tai vj tri dwdng may. T két qua phan tich cho thay do bén kéo durt va do gidn dit dudng
may anh hwéng nhiéu béi mat dé mdi may hon c& kim trén vai gid da. Mrc d6 tdn thwong vai tai vi tri duwong
may sau kéo dirt déu bj anh hwéng bdi c& kim va mat d6 mai may.

Tirkhéa: Vai gia da; do bén dwong may; théng s6 may may.

Abstract

This paper presents the results of the study on the influence of needle size, stitch density on the tensile strength
in the perpendicular direction and seam damage 301 on coated fabric. Apply the experimental planning method
of the central rotation of Box -Willson and Design Expert software to design experimental plans, process and
analyze the results. As a result, an empirical regression equation representing the influence of two sewing
machine parameters on the tensile strength has been established, and by a visual method, the degree of damage
of the coated fabric has been evaluated at the location seam. From the analysis results, it is shown that the tensile
strength and elongation at seam are influenced more by the stitch density than the needle size on coated fabric.
The extent of fabric damage at the post - trim seam location is affected by needle size and stitch density.

Keywords: Coated fabric; seam strength; sewing machine parameters.

1. DAT VAN BE

Vai gid da dang dwgc (rng dung rong rai trong may
mac, tUi sach, gidy dép va noi that. Cac san pham thoi
trang dang st dung phd bién vai gia da thay thé cho
vai lam tir da thudc dé bao vé mai trieorng va dong vat.
Vai gia da c6 nhiéu loai, b& mat dwoc duwoc trang phi
tir nhiéu loai vat liéu khac nhau nhuwng phd bién nhét
la PVC va PU. Trong linh vwc thoi trang vai gia da
trang pht bé& méat bang chat PU duwoc st dung rong
rai. Trong qua trinh st dung vai gia da chiu tac dong

Ngudi phan bién: 1. PGS. TS. La Thi Ngoc Anh
2. PGS. TS. Nguyén Thi Lé

b&i nhiéu yéu t6 gay nén rach va bong tréc bé mét
nhw: Nhiét do, do Am cda mdi trwdng; hoa chét, tac
dong co' ly.

D6 bén va tbn thuong dworng may trén san pham lam
tr vai gid da chju anh hwéng cla nhidu yéu té nhu:
Kim may, chi may, mat dé mdi may...

Chi may: Trong qua trinh may chi may (dac biét la chi
kim) bi mai mon, kéo cang co sat voi vat liéu dac biét
la 16 kim lam cho gidam d6 bén dwérng may trong qua
trinh st dung.

Kim may: Khi kim xuyén qua céc I&p vai gia da tao ra
cac 16 chan kim to nhé khac nhau ciing lam tén thwong
bé mat vai gid da va do bén dwdng may.

42 Tap chi Nghién ctru khoa hoc, Trudng Dai hoc Sao D6, ISSN 1859-4190, S6 2 (73) 2021



Mat d6 mai may: Mat dé mii may cang tang thi do lién
két ctia dwdng may cang téng va ngwoc lai mat d6 mdi
may cang nhd thi do lién két cia dwdng may giam.

C6 nhiéu cong trinh nghién clru vé dd bén va tén
thwong vai tai vi tri dwdng may. Trong nghién ctru
[4], nhom tac gid da nghién clru anh hwdng cla cac
yéu t6 cong nghé nhw: mat d6 mii may, lwc nén chan
vit, stec cang chi kim dén d6 bén dut dwdng may 301
va clia dwdng may sau khi mai mon 1.000 chu ky
trén vat lieu da thudc. Cac cong trinh nghién ctru
[5, 6, 7, 8] tap trung nghién cru vao cac thong s
céng nghé anh huéng téi dd bén dwdng may trén vai
théng thuwdng ma chwa dé cap dén vai gia da. Nhirng
nghién clru vé vai gid da trong va ngoai nwéc hién
nay chwa dwoc quan tdm nhiéu trong khi nhu cau st
dung ngay cang lon.

Muc tiéu nghién ciru nay nhdm xac dinh anh huéng
clia mat do mdi may, c& kim t&i do bén dit va tén
thwong ctia dwong may 301 trén vai gia da.

2. DOI TUONG VA PHU'ONG PHAP NGHIEN cU'U
2.1. Dai twong nghién ctru

Pwong may mii thoi 301: Tién hanh may mét l1an
dwdng may 301 trén hai l&p vai gid da va str dung cac
loai kim va mat dé mai may khac nhau.

Vai gid da (Tén thwong mai Simili) [3]: Lop vai l6t lam
béng chat liéu 100% polyester, kiéu dét thoi van diém;
I&p trang pha bé méat PU (Polyurethane), khéi lugng
mang pha: 240 g/m?

Chi may: Chon chi Tiger, 100% polyester, chi s6 40/2,
huwdng xoan Z, d6 bén twong doi 30 CN/tex, dd gian
dut 8-9%.

2.2. Phuong phap nghién clru

2.2.1. Chudn bj mdu thi nghiém

Nghién ctru d6 bén kéo dirt vudng goc véi dwdrng may
301 trén vat liéu gid da dwa trén cac phwong an thi
nghiém duoc thiét lap theo md hinh t& hop trwc giao
véi hai bién 1a c& kim va mat dd mdi may. X& ly thi
nghiém trén phdn mém Design ExPert d& xac dinh méi
lién hé gitra c& kim va mat do mii may t&i do bén va
tén thwong vai gia da.

Do bén kéo dut clia dwdng may duwgc xac dinh theo
tiéu chudn 1ISO 13935-1 [2], st dung thiét bj thtr dd bén
kéo dirt va mau thir nhw trong Hinh 1.

Sé lwong mau chuén bi: Cé 14 phuong an thi nghiém,
mdi phwong an thi nghiém cat 3 mau, tdng mau thi
nghiém can cat 1a 42 mau dé 14y gia tri trung binh trong
méi phwong an thi nghiém.

Up hai mét phai cGa vai vao nhau tién hanh may mot
I&n dwdng may cach mép vai 1 cm.

LIEN NGANH CO KHI - BONG LUC

350

10

25 50 25

]2

Cht dan: 1 - Budng may, 2- Hudng tac dung luc

Hinh 1. Tiéu chudn cdt mdu (don vi: mm)

2.2.2. Thiét bj thi nghiém
a. Mdy may

Qua trinh may,méu dwoc thwe hién trén may may mot
kim tw déng cat chi Juki DDL - 7000A. May may thuc
hién dwong may 301 cho cac vat liéu trung binh.

Vai gid da trong thi nghiém nay la yét liéu c6 dé day
trung binh nén st dung chi co6 chi s6 40/2.

Hinh 2. Mdy may mét kim Juki DDL - 7000A

b. Mdy kéo durt

Thi nghiém kéo mau dwdng may dén trang thai bi pha
hay (kéo dit) theo phwong vuéng goc véi dwdng may
dé& xac dinh do bén dwong may dwoc thuc hién trén
may kéo nén van nang thé hé mai Instron series 6800,
dwoc thiét ké cho viéc thir nghiém udn, nén, kéo, béc,
tach,... v&i do tin cay va dé chinh xac cao.

Hinh 3. Mdy kéo dtt van ndng Instron series 6800
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Hé théng thu thap di¥ liéu 1én dén 5 kHz, d6 chinh xac
0,5% xubng 1/1000 1an lwc tai load cell. Thi nghiém
dwoc thwc hién tai phong thi nghiém clia Cong ty
TNHH may Tinh Loi v&i nhiét do 21°C, d6 &m 65%.
Dung sai cho phép vé nhiét d6 khéng vuot qua + 0,5%
va dd Am khong vwot qua + 2,0%.

2.2.3. Phuong phdp chuyén gia

DPanh gia mrc d6 tén thuwong cla vai tai vi tri dwong
may trén co’ s& quan sat (cdm quan) sau khi kéo duet
dwéng may cta tirng mau thi nghiém. Dwéi tac dung
cla lwc kéo chi may lam cho 16 chan kim bi kéo m&
rong hoac pha hdy hoan toan, tir d6 so sanh mrc do
tbn thwong tai vi tri dwéng may sau khi kéo.

2.2.4. Phuong phdp quy hoach thuc nghiém

S dung phadn mém Design Expert d& xt ly sb liéu
thi nghiém. Phan mém nay cho phép xac dinh nhanh
chéng va chinh xac phwong trinh héi quy, xac dinh va
kiém dinh mic dd cé nghia cla cac hé sd phwong
trinh, hé sé twong quan, tinh toan phuong an tbi wu va
cho cac dd thi biéu dién sw twong quan gitra cac yéu
t6 cGia ham muc tiéu.

Phwong trinh héi quy thwe nghiém cho bién ma héa cé
dang tbng quat [1]:

Y = by + b;X; + byX, + by X2 + byy X2 + bypX X,

Bang 1. Md héa cdc théng s6 cong nghé

Trong do:

Y: Ham muc tiéu;

X,, X,: Cac bién mé hoa;
by, b,.b,,b,,, b,,, b,,: cac hé s hdi quy.

17 7227

Phwong phap nghién ctvu thuc nghiém nhiéu yéu t6
v&i hai bién dau vao va mot bién dau ra, dugc thiét
ké theo phuong phap mé hinh t6 hop quay trung tam
clia Box - Willson [1], gom 14 thi nghiém trong d6 tién
hanh 6 thi nghiém & mirc co s& clia quy hoach, 4 thi
nghiém & cac diém sao va 4 thi nghiém & muc trén
va mrc dudi. S& dung phdn mém Design Expert dé
xt ly s6 liéu.

Phwong an thi nghiém trong nghién ctru thwe nghiém
voi hai bién dau vao: T& phwong trinh héi quy & trén
xac dinh dwoc d6 bén dwdng may Y, va do gian dut
Y, tir céc bién sb anh hudng X, (C& kim), X, (mat do
mi may): D6 bén dwdng may theo huwéng vudng géc,
dwoc thiét ké theo phwong phap mé hinh té hop quay
trung tam ctia Box - Willson [1] v&i phwong an, mién
bién thién va m&c ma héa thé hién trong Bang 1.

Dwa trén thuc t& san xudt clia nha may, chon gia tri
trung binh ctia mat dd mdi may:

4 mai/1 cm, c& kim: 16.

T d6 xét anh hwéng ctia mat dd mii may da thiét lap
phwong an vé mat do mi may: (3; 3,5; 4; 4,5: 5). C&
kim (12; 14; 16; 18; 20).

Mtrc ma hoa
Bién s6 Théng sé Don vi
-1,41 -1 0 +1 +1,41
. Co kim 12 14 16 18 20
X, Mat dd mai may S6 mii/cm 3 3,5 4 4,5 5
Bang 2. Phuong dn thi nghiém
STT X, X, C& kim Mat dé mii may (S6 mii/cm) | Do bén (N) | D6 gian dirt (mm)
1 - 14 3,5
2 - + 14 45
3 18 3,5
4 + 18 4.5
5 -1,41 0 12 4
6 +1,41 0 20 4
7 0 -1,41 16 3
8 0 +1,41 16 5
9 0 0 16 4
10 0 0 16 4
11 0 0 16 4
12 0 0 16 4
13 0 0 16 4
14 0 0 16 4
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3. KET QUA VA BAN LUAN
3.1. Phuong trinh héi quy

Anh hwéng cta hai yéu t6 mat doé mii may va c& kim
dén do bén dworng may khi kéo dirt theo phwong vuéng

Bang 3. Két qud thi nghiém

LIEN NGANH CO KHI - BONG LUC

goc voi duwdng may dugc xac dinh theo phuwong phap
qui hoach thwc nghiém truwc giao ciia Box-Wilson. Ma
tran thi nghiém dwoc biéu dién trén Bang 3, két qua
thiét ké& thi nghiém nghién ctru dwoc thé hién trén
Bang 3.

S6 thi nghiém X, X, X, X, Y, (N) Y, (mm)
1 - - 14 3,5 48,4 16,7
2 - + 14 4,5 57,3 17,9
3 + - 18 3,5 46,5 16,5
4 + + 18 4,5 54,4 17,4
5 -1,41 0 12 4 57,1 17,8
6 +1,41 0 20 4 50,2 16,9
7 0 -1,41 16 3 46,5 16,5
8 0 +1,41 16 5 57,4 18
9 0 0 16 4 53,2 17,3
10 0 0 16 4 53,1 17,1
11 0 0 16 4 53,1 171
12 0 0 16 4 53,2 17,3
13 0 0 16 4 53,1 171
14 0 0 16 4 53,2 17,3

583218 T
55983 |
52475

g 408517 |
a 4
o 466284 |
e |

7;55-1_,,77 e, . A cu kim

B: mat do mui may 100" 100

Hinh 4. Anh huéng ctia mat dé miii may va cé kim dén
dé bén dudng may trén vdi gid da

17.9814 | =

17.6943
17.2071 |

16.82
16.4329 ~

do gian dut

— = = A TT—
- L':'\{ /7/ 73:,..’/’“ 00
050 o e 080
B: mat do 050 00 100 050 A: co kim

Hinh 5. Anh huéng ctia mdt dé miii may va cé kim dén
do gidn dut dwong may trén vdi gid da

Phwong trinh héi qui thwc nghiém anh hwéng cia hai
théng s6 may may dén do bén duwdng may theo hudng
vudng goc (Y,):

Y, = 53,15 1,82X; +4,03X, 0,89X3 (1)

Phwong trinh (1) c6 hé sé xac dinh R2 = 0,96.
Phwong trinh hdi qui thuc nghiém anh huéng cia hai

théng s6 may may dén do gian dit dwdng may theo
hwéng vudng goc (Y,):

Y, = 53,15 1,82X, + 4,03X, 0,89X2 2)

Phwong trinh (2) c6 hé s xac dinh R2=0,93.

T phwong trinh (1) va (2) nhan thay mat d6 mii may
va ¢ kim déu anh hwéng téi do bén va do gian dut
dwdng may 301 khi kéo theo phuwong vudng goc.
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Bang 4. Kiém dinh su ¢6 nghia ctia cdc hé sé6 h

6i quy véi dd bén dirt duong may

Hé o Gié tri _ Tong Phuong sai F thuc nghiém p - value enidns

hoi quy binh phwong ¥ nghia (0,05)
b, 53,15 <0,0001
b, -1,82 26,49 26,49 35,48 0,0003 +
b, 4,03 129,73 129,73 173,76 <0,0001 +
b,, -0,89 5,82 5,82 7,79 0,0235 +

Bang 5. Kiém dinh su ¢6 nghia cua cdc hé sé héi quy véi dé gidn durt dudng may
htl? 50 Gia tri To:g binh Phuong sai F thuc nghiém p - value S el
6i quy phuong y nghia (0,05)

b, 17,21 <0,0001
b, -0,25 0,49 0,49 27,39 0,003 +
b, 0,53 2,23 2,23 125,42 <0,0001 +

* Ghi chu: (+): c6 nghia,(-): khdng c6 nghia

Tir Bang 4 ta thay mo hinh co p - value < 0,0001, cac
blen hdi quy c6 gia tri p - value < 0,05 cho blet cac hé
sb hdi quy ctia phwong trinh d&u cé nghta. Hé sé twong
quan clia hai phuong trinh héi quy c6 R?2 = 0,96 cho
thay d6 bén dworng may &nh hwéng béi hai yéu t6 c&
kim va mat do mdi may.

T Bang 5 ta théy md hinh cé p - value < 0,0001, cac
bién hdi quy co gia tri p - value < 0,05 cho biét cac
hé sb hdi quy cla phwong trinh déu cé nghia. Hé sb
twong quan cla hai phwong trinh hdi quy c6 R2 = 0,93
cho thy d6 gian dit dwong may anh hwéng bdi hai
yéu t6 c& kim va mat do6 mdi may.

3.2. Anh huéng cua tirng yéu td téi do bén duong may
3.2.1. Anh huéng ctia c& kim dén dé bén duong may

T phuwong trinh héi quy (1) ta c6: b, X,= -1,82X, = b,
=-1,82 < 0 = Sy bién thién cua Y, va X, nghich bién
nghia la khi X, tang thi Y, gidm va nguoc lai. Khi c&
kim tang thi do6 bén duit dwdng may gidm va nguoc
lai. Vi vay mubn dod bén dut clia dworng may tang thi
can gidm c& kim (dwéong kinh than kim nhé di). Mic
do bién thién ctia X, va Y, xét theo hé s6 clia phwong
trinh hoi quy cép 1 ta co:

100% = =22.100% = -3,42 3)

bo. X1 53,15

T bidu thire (3) cho ta thay néu c& kim ting hai don vi
thi do bén dwdrng may gidm 3,42% so véi trung binh do
bén dwdng may. Nhw vay, d6 bén kéo dirt ctia dwong
may cling bi anh hwéng béi c& kim.

3.2.2. Anh huwéng cia mdt dé6 miii may dén dé bén
duwdong may

T phwong trinh héi quy (1) ta cé: b,X,=4,03X,= b, =
4,03> 0 = Sy bién thién ctia Y, va X,ddng bién nghia

la khi X, tang thi Y, tang va ngwoc lai. Khi mat dé mi
may X, tang thi do bén dwt dwdng may ting va nguoc
lai. Vi vay, mubn do bén dit ciia dwdng may tang thi
can tdng mat d6 mii may (tang s& mai may/1 cm). Mtrc
do bién thién cta X, va Y, xét theo hé s6 clia phwong
trinh hdi quy cép 1 ta co:

4,03

525-100% = 222.100% = 7,58 4)

Tu bidu thire (4) cho ta thdy néu mat d6 dwong may
tang (ttc tang 0,5 mii/cm) thi d6 bén dwdng may ting
7,58 % so v6i trung binh d6 bén dwdng may. Nhw vy,
dd bén kéo dwrt ciia dwerng may bj &nh hwéng bdi mat
dé mii may.

3.3. Anh huéng cua tirng yéu t6 téi do gian diut
duong may

3.3.1. Anh huéng ctia cé kim dén db gidn dirt duong may

T phwong trinh héi quy (2) ta co: b, X,=-0,25X, =
b, =-0,25< 0 = Sw bién thién cta Y, va X, nghich bién
nghia la khi X, tang thi Y, gidm va ngwoc lai. Khi c&
kim tang thi d6 gian dwt dwong may gidm va ngwoc
lai. Mrc d0 bién thién clia X, va Y, xét theo hé sé cla
phwong trinh héi quy cép 1 ta co:

_ —0,25

bO X1 10 (%)

T biéu thiee (5) cho ta thay néu c& kim tang mét don
vi thi d6 gian dit dwong may giam 1,45 % so véi trung
binh d6 gian dit dwdng may. Nhw vay, do gidn dirt cua
dwdng may cling bi anh hwdng bi c& kim.
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3.3.2. Anh huéng ctia mat dé miii may dén dé gidn dirt
duwong may

T phwong trinh hdi quy (2) ta cé: b,X,=0,53X,=b, =
0,53 > 0 = Su bién thién clia Y, va X, déng bién nghia
la khi X, tang thi Y, tang va ngworc lai. Khi méat dé mdi
may X, tang thi d6 gian dit dwong may tang va nguwoc
lai. Vi vay d gian dut cia dwdng may tang thi phai
tang mat do mii may (ting s6 mii may/1 cm). Mirc
do bién thién cta X, va Y, xét theo hé sb clia phwong
trinh hoi quy cap 1 ta co:

—2_100% = 22=100% = 3,07 (6)
o X2 17,21

Tir biéu thire (6) cho ta thdy néu mat do dwérng may ting
(trc tang 0,5 mii/cm) thi d6 gian dit dwong may tang
3,07 % so v&i trung binh d6 gian dit dwong may. Nhw
vay do gian dut clia dwong may bi anh hwdng bdi mat
dé mdi may.

3.4. Anh huéng cltia cic théng s6 may may t&i ton
thwong duong may

Sau qua trinh kéo dut, bng phwong phap quan sat
nhan thdy nhitng mau cé su tdn thwong it khi ¢& kim
nhd va mat d6 mii may nhd. Sy tén thwong cang tang
I€n khi c& kim I&n va mat dé mdi may Ion. Khi c& kim
nha thi 16 chan kim trén bé mat vai gia da nhd nén it bi
tdn thwong trong qua trinh kéo dtt va ngwoc lai 16 kim
cang to thi tén thwong trén dwdng may cang 16n. Khi
mat dd mai may téng thi 16 chan kim trén mét don vi do
chiéu dai sé ting theo khi d6 mrc d6 tén thwong vai
cang tang lén va ngwoc lai khi mat dd mdi may nhé thi
16 chan kim trén mot don vi chidéu dai nhé khi d6 mic
do ton thuong it.

Hinh 7. Mdu thi nghiém cé murc do tén thuong nhiéu

LIEN NGANH CO KHI - BPONG LUC

4, KET LUAN

Dwa trén két qua nghién clru thwc nghiém cla hai
théng s& may may mét kim: C& kim, mat d6 mdi may
dén do bén kéo dwt va tén thwong dwong may trén vat
liéu gia da PU sau khi kéo drt cho thdy ca hai yéu t6
déu anh hwéng téi dd bén, d6 gian dit va tén thwong
dwdng may.

X ly s6 liéu trén phadn mém Design Expert da thiét lap
dwoc phwong trinh héi quy thé hién dwoc anh hwéng
clia cac c& kim va mat dd mii may dén do bén va do
gian dwt dwong may:

- D6 bén kéo dut, o gian dut dwong may ty 1é nghich
v&i c& kim. C& kim cang I&n thi do bén kéo dirt va do
gian dwt cang gidm va nguoc lai.

- Do bén kéo dut ty 1& thuan véi mat dé mdi may, hay
ndi cach khac mii may cang tang thi do6 bén kéo dut
va dé gian dut cang lon.

Trén co s& quan sat mau thi nghiém sau khi kéo ddt
thay réng cac thong s6 may may anh huwéng t&i mic
dd tén thwong cla vai gia da. Mirc d6 tdn thuwong vai
tai vi tri dwong may ty Ié thuan véi c& kim va mat dé
mii may, c& kim va mat dd mii may cang tang thi mdc
do tdn thwong bé mat vai tai vi tri dwong may cang
tang va nguoc lai.

LOI CAM ON
Két qua nghién ctru nay thudc dé tai khoa hoc cong

nghé cap co s& ma sd 06.KHCN/20-21 dwoc tai tro
b&i Treong Pai hoc Sao Dé.
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Ha Noi. :
- Tom tat cong viéc hién tai: Giang vién khoa May va Thoi trang, Trudng Dai hoc Sao Bé.
- Linh vre quan tam: Céng nghé vat liéu dét may, thiét ké trang phuc. |
- Email: doanhalinh2510@gmail.com. :
- Dién thoai: 0987 134 118. :
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