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Abstract

This study selects representative materials and sewing methods used to: produce medical compression clo-
thing in domestic garment, understand physical properties according to sewing conditions before and after
knitting, and propose a sewing method that can improve the functional properties of the medical pressure
clothing for burn patients. This experiment used samples from two knitted fabrics of high-frequency, produ-
ced and sold among fabrics used to produce medical compression clothing in Korea. Sewing methods were
N321, N502 and N601, most commonly used in the press clothing industry. Fabric A is most often reduced
in EMT values when sewing N502. However, N321 and N502 are suitable sewing methods for the reliable
to twist at the larger torsional shear and the larger 2HG, 2HGS value. Fabric B is sewn with N601, the EMT
value is the most elevated, LT value is also low and extensibility improves after sewing. N601 is shown as
an appropriate sewing method for warp knitting. When sewing with N321, the torsional is stable but elon-

gation is lacking. N502 is not good for torsional stability.
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AT L =H 20| OISR outs ATHO] ostX EM(H DIXl= st
WS K915 ohute 4 = E AHUAIE -5t 54 MRS AFsl] fleiM e LAl E A,
AAE oot} 715 A5 2 5 /e 277 e sy A SE
v 34 WtEo] WSt 7l o] e A e & UE 58 a2 Fhxlo] AA| 87S e o
3 &7 HolE A, PR E T2 B4}, AP FEo] A 71E X Tol AR ZAL Sl el EE
U AW & Ale &, s R X8, 28 2, o 28t gubzel ol ml898 & X5 Walsta ol
OJo|E 5 o] Folol|A v WkEe] A7]5 A3} = s, AEE A EE o] 43 kA8 T 94}
& 5202 qiulol] o3t A4 X TR o] Eg-FHA A5 glo] JIElE Fake] Erglo] AMSE I Tk
o] 54 Qb tigh B4a =8 7F Eolx|aL Sl SPERALE abE-S sl wEl e/ EollA 2d A=
v Sl Al EE AL Qe 958 sdgirke] ofut 24117 wi . 2Rgsljof stE R s F-9dl] 71l A= oF
2o FotAL BES 34A A Azt A, i} ol g} grdto] Ao A7 AgE o] o
C&C medicalollA] &A1& AY4Fstal A RE g Fto] 4 Ydlo] FX oL BF7} L&A EsHA =Hol B8, 55
JAF o2 21A] v]&o|} AR Alo] =7} &=l A o] A71A Hlu=z ko] Ald X FS 16|
ol B2 o} 3RS ko] HEs)et =4ks) o} 3TH(Cho, 2015).
£ 913t A77F 2 281tK(Cho, 2015). TS A E ARt =g F HEHOE o] 8
uto S P, F AA E o, SR £ 984 ¢t tH T o) wle} et A W
7 AE, AT AE, A¥5E £ 357 5o =Y 7] wj ol 2ol A3t BAR o] A= ofof gt A3
33Uk Slel = sPdEkAke] X85 918 ghutEo] A Aol Fats E o)t #ek ATR A &
wEo] glo, AEAo] HE535k A oltt. spPdEiake- A 2] g} o Etel] #3E A (Jeong, 2008; Jung &
ubE-2 SRt A F9le whEt £ & ke Ryu, 2002), {FuHE- 2aafl o] 223} ejo]l gt A (Park
T AEE AAHo Aok o, YHAAE 24T 5 3 & Sang, 2011) 5°] UA|TF 2§58 FutE-o] Aol uw}
ofok gttt SEA|RE FuUjellA] Al 91 SPdEkAlE- ot 2 ZAg ol thdk A o] FoX I A eith
B2 tjo]o]EE 93t it} 37 Aol glom 4 w2 AFe] B3 A shfjollA o8-8 vt
AR sPIR 54 FubE vj8-g $13k FukE-S o) B-S AlZsled AREEE U2 A A9 2 BA
Az, Aushs XE o, 48 gL ol (ER) WS Adstar, BA A - Fo] A xe B BAx
A= g atol|l A Wyl gt wehA S 958 5 Ze] mE haHE Al A BEAS T1¢tele, 5
F3A} tEbEe] A TS 913 Aol AlF3E] & FBAE 9g 58 e 75 A4S A
TFEIR L = Aot} B3], F o7 Aaleh= 7 2 BA S A gksle Bloltt
$7F Be EuEtillr e gk AMollA AL 5
S2]0] golx e F9lof P e 79U Bl IL A2 3 AlEEHH
4 F9)9] A A F5E oH & WRk ol ek
2hg-o] Bl Shato] w9 o 7] W] o] &S 9 2 ATE 58 s BART S HESI 3}
gt o] 58 hutE-of Al=lel] ot AvvE 8 FH A} 2ot o858 ke 7154 599 &
X430 ofsid sPdoz | FE s BANH S Altske A Zo|BE AR

SR AR & o
£ FR= 200530l = 414,805 01932

138,1539(29.3%), A3, 32 151,384 (32.1%), &
W =dZe 171,688 (36.3%), 2L H LS 11,1797
(2.3%)°] Zt7} A g A0 2 YERSiTh S -9

= FR5MYo] 29.0%E 7P =%, 2571 10.7%,
SR H-7F 10.6%, A F-7F 10.1%, SFAF-7} 7.1%, A7
7} 6.1%, 71EF 2 W 217} 262%, 57157t 02%

<=0] 9 tH(Kim & Na, 2011).
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Z ] of| 2=H| 2 (Polyester, 61.8%)}
‘i]/\(Spandex 38.2%)§ TAE gz o), BAL

oM Aldsle deks FTollA Bl NErt w2 AYE
9l 712 ¥B L}OE(Nylon 69.6%)7F 2%k 2~(30.4%)
= 7Y RzH ot A AHEHE BYE AR

o] 5733} AFle <Table 1> AN & AL Ind-
ustrial Vision System2- ©]-&3}] A|52] A} o|AS
1009 S wrolch,

v -y

2. A 22| SHEA D SH|AAL

A S g Al o] Hulal g} e 3] Bl K
Staflof 3l Ha)|Ao] AA o) F& ke H43 o 5
A o] A Eofof gt

Yukd 0 2 B AR S EAE wj= 3008 ) 7]—7%11
e A2 2 2E]X], 500 7150 ME QB =

] (Overlock stitches), 60001 Tl 7|5 A= 4, %—’FE

(Special stitch) 50] AFS-H T} F 2ol 2X = o|F7}
Z5gS oA A28 7% Q= (3/N Coversti-
tch top and bottom, 1/4" gauge, 423 2] AW ZEJX =
FAH BAEA)eE FH S (Overedge stitchyS H
Pk A7 T 5o Al ASA S Fol Bol A
L5 Tk LEHEZ = 45 454 Needle flatlock stit-
ching)e|Z & sh= FAIH BAPH O R, de7)e] A
ZAAA] %= w2 ol )9 =R BAE| &
o Fg 2A-o] 7ltt2 2 HoA vk o7 g3l A=
o] U] @3l 3ol Al=-2 F2] eF=Th HE3 4 (Seam)

718 AAA A EE 71
ol Fukek 7o) 9l A
Y‘Lj Ql—?l— ;‘(1-%71—2. .

VA TIH S 2B P2 o] B/} EA7]590 KS
K 0029(Korean Standards Association, 2015)°llA41 117 3}
= 2EA WY T s BA 7 Bo) AMgEE
3214, 5027, 601915 A sttt A2 ke
A2} 7} 2E o] (Wale)dako. 2 &kt

A AR A B EbE Ao T2 AME-E
£ 100%2] Z2]o2=EZ 60's/3 Spunrte} 100%2] L
£ 100d/2 BulkAHE AH8-31 Tt

A= E%(Lock stitches)oll 213 EFAF] 0]/ (Inter-
lacing, 321H), QB = XE|X]o|| 2]+ EFAFES (Interloo-
ping, 50211), A3 £7] 2<E]X| (Flat lock stitches)ll 2]+
ERFEF 6012 T3t Al 1emE 413}
ATk ERAFRES A Do) 2t gE de] R2E W
A7t BAEH B o2 2802 HAYE] W
Z} o] 7z} 3k ¥ o] BAE Tk <Table 2> &
A2 7} A DA o) BA DAL Al FE Industrial
Vision SystemS ©]-8-5}¢] 1008) &l st Zolt),

o|B= o] i o] w7] uf
o] RHEoIAA] 7] w2l

3. 95y 54 53

BA Ao 71 BE o) BAS vetslr] 915led 20x20em
A719] NEZ FFAE (2022°C, RH 6532%)0l1 4] 244]
7+ & Fol| KES-FB(Kawabata's Evaluation System for
Fabrics)2 AH&-3ke] Q177 = (Tensile strength)2} 2t

Table 1. Specifications of knitting fabric

Fabric A (circular knitted fabrics) Fabric B (warp knitted fabrics)
Front
Back
Weight (z/m’) 294.4
Density (coursexwale) 175%99
Thickness (mm) 0.71
Structure Derivative weave Tricot
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Table 2. Sewing methods

Name of stitch N321

N502

N601

Construction

Flat

—

JL\

One Needle Thread and one Bobbin
Yarn come into one. Loop of Thre-
ad 1 comes out side of the fabric and
thread a needle out of a thread lac-
ing in its back and then pulls back the
actual lacing part in the middle of a
thick cloth. Type of zigzag stitching
3 Stitch (N321) is a different shape
of N301.

Process of
construction

Formed with one Needle thread (1)
and one Loop yarn (a). One thread
loop is looping with a second loop
of yarn and cloth at the back exit of
a room that has already crossed into
the hands of the cloth loop. Back
around the end of the cloth loops of
thread through a needle that extends
up to the next hold.

This is formed with three threads of the
two needle threads (1 and 2) and one
loop of thread. Loop of Thread 2 app-
ears out side of the fabric out of the
needle. Loop of Thread 1 pass through
the loop of Thread 2 in the needle side.
Thread 1 and Thread 2 go through the
divided two sides of yarn (a) and int-
erloop with the other loop of the yarn
(a), and pull into the fabric.

From Korean Standards Association. (2015). https://www.kssn.net

Table 3. KES-FB measurement items

Property Symbol Characteristics Unit
EMT Extension at maximum load %
Tensile strength LT Linearity of load-extension curve - i
WT Tensile energy per unit area gf cm/cm
RT Tensile resilience %
G Shear stiffness gf/em - deg
Shear stress 2HG Hysteresis of shear force at 0.5deg. of angle gf/em
2HGS5 Hysteresis of shear force at 5.0deg. of angle gf/cm

52 (Shear stress) S =33 th BA4) 3 HA x| o8 steresis of shear force at 0.5deg. of angle), A&z} 5.0
2 BEAE Totslr] flste] dolko = 8- 20x gt 8] 28| 2] A| 2 F<21 2HGS(Hysteresis of shear force
20cm 2719] A|RE HFE A 2487 & & KES- at 5.0deg. of angle)®] Al 71| &-5-8 373313 ti(Table
FB Al &8 ARgsto] Q173 = 9 Ae-38S st 3).

STt A== A13E <] EMT(Extension at maximum

load), 917453 2] #/44/4321 LT(Linearity of load-exten- I Zx 3 o

sion curve), 17l A ‘l WT(Tensile energy per unit

area), 1742 @ 2] 91221 RT(Tensile resilience)2] ] 714 1. 2N M A|Bo| MCIEMT} OIEEN

P SAFNA L, Ah-gH-2 A7 Q] G(Shear sti-

finess), A&7} 0.5%] &t 8] 2=H 2] A2 <1 2HG(Hy- A A A 5] AGEAH AFEALL A7 HA
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ZIEE F ZFOIREA, 7 EEB)E Al 7R A
H(321, 502, 601)S.2 A E AEA T Aot

545 A9 Egit

olite}
T

1) SH = A2 ES5Y

(1) HNAIZHEMT)

BA T o)l EMTS] ¥eks A9 B gthFig.
1)(Table 5). 71 2Z A= Al 71 BAYE o2 BA S of
B ARG EMT/} 2438k o2 Jepyjton E
5020 2 BAS o) EMT7} 718 Wol 7443}
© 2 VEtth 7| EEIBE 502 T 601H O 2
o] BA] A EMT7F 5718k A2 UEl
3] 6012 FAYS o EMT7} 71 ol
Ao 2 YERiT
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S
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o
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>

ol T
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N
=

ol
o

= 7AW 7B 2B vls) £74o]
=29 EMTS} WT71 =43 B4 S
F-Eo] A2l EMTe $-44
= 0% woE

7492l 712 2B 79 712X AR EMT=
= =4 &, At S
BAFE0] &4l e] EMTY
2 EMT7} 5718k 54

Z

Ag} T2 EMT7} 22kt o]
RT7} 55k 453l 7] wieo 2 saec)

7|EEZBE A 7FA] BAHE
AL 739 EMT7} 718 Bol
Aste] BA T Al o] ol

() NG A=)

A & AF A LT HslE AR UTHFig. 2)
(Table 5). 71 EFAE 32102 BAFS wf B4 A 7]
B FA9} U= LTS B0, 50283 601z
2 BAYE u LT7t 5718k 2l2d o] 2hashe
2 P71 7|2 EBE 32193 502002 A
o) 7|2 EBe} H|S=3) LTS Kol 6012 BA]
o 7| 2EZBR U LT/} 2Aste] 234 o] 2hashe

3l

Loy N N

)
Wodle e |0 |o

Table 4. Fabric's comparison of tensile properties and shear properties before sewing

Material Property
Property Tensile strength Shear stress
Symbol EMT LT WT RT G 2HG 2HGS
Fabric A (circular knitted fabric) 47.033 0.097 11.460 83.043 1.390 1.550 1.770
Fabric B (warp knitted fabric) 23.700 0.102 6.073 81.430 0.730 0.727 1.857
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Fig. 1. Comparison of the EMT before and after sewing with two fabrics.

Table 5. Two fabric's comparison of the tensile properties and shear properties before and after sewing

Kanitting fabric Fabric A
Sewing After
Before N321 N502 N601
Properties 100% polyester 60's/3 spun yarn 100% nylon D/2 bulk yarn 100% polyester 60's/3 spun yarn
EMT 47.033 45.400 26.130 45.030
LT 0.097 0.096 0.101 0.101
WT 11.460 10.830 11.300 11.400
RT 83.043 80.830 77.406 73.106
G 1.390 1.370 1.363 1.353
2HG 1.550 1.646 2.003 1.580
2HGS 1.770 1.830 1.996 1.760
Kanitting fabric Fabric B
Sewing After
Before N321 N502 N601
Properties 100% polyester 60's/3 spun yarn 100% nylon D/2 bulk yarn 100% polyester 60's/3 spun yarn
EMT 23.700 21.760 26.130 32.700
LT 0.102 0.103 0.103 0.096
WT 6.073 5.606 6.700 7.860
RT 81.430 80.863 85.603 57.290
G 0.730 0.870 0.693 0.720
2HG 0.727 0.996 0.703 0.836
2HGS 1.857 1.953 1.786 1.700
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0.104
[y Ny y e emes i
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- g
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LT  0.098
0.096 A
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Before N321 N502 N601
Sewing methods
Fig. 2. Comparison of the LT before and after sewing with two fabrics.
o= 7k 3)(Table 5). UFNAA= A Al Do A g2
(3) AN IR (WT) ojmjst EF AR F7te &AL WA o]
BA T e AAQ1 WTe| W3S v W Skrh(Fig. S on3it), 7| REIAE A 7HA] BAHo R

12.000
—e

10.830
11.000
@ [ Abric A eeekee Fabric B
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9.000
WT  8.000 ek
7.000
T
6.000 A 6.700
6.073 IARLLTV \ S
5.000 5.606
4.000
Before N321 N502 N601

Sewing methods

Fig. 3. Comparison of the WT before and after sewing with two fabrics.
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3] 321 E EAFES w] WT7l 7P Bo] 7hAske]
A o] Zj‘-ﬁ:é‘]{— jog 437}51@ 7|2 EBE 601H I}
BAYE o o 2 A7 Has,
53] 601H1_E SAYS o 7P 5%8 |7+ Zadh
Ao = Yept WA o] S7tehe A o= Hrber.

(4) 3 E-Z(RT)

BA & 520 RTY| ¥stE A3 HUThFig. 4)
(Table 5). I HE= A1 F 35S ov]siH, A4
AA27F 45 3 54d0] A FEjPgdol =5
< ougit). 7| EXAE Al 7HA] BAHO R BAI3)
< o] B4 d 71 EEARTE RTZ} 7%6}0% FEf g4

o] Zasls Ao 2 HrhEh 7| EXBE 502 E B
e o A A l%z EE} RT7} Z7Vste] gejoby
o) Z7Vste Ao= HrrE

2) XM = HEEY

AlZ
() AH3A(G)
BHA & ArdAdel

1o

90.000

@ [ 2bric A eeekee Fabric B

85.000 83.043

Arvoceccccennoe

81.430

80.000

75.000

RT

70.000

65.000

60.000

55.000

Before N321

2 Uepgon, I FoE 601 g BAPE w G
7F7PE Bol Fashe o' vt 712 ¥B2] A
T, 3212 SARES W A A 7| REBRY G7F 5
7¥ele Ao® Uity 601 s EAYS wf G}
Hashe Z o vesit

(2) Az} 0.5°0] thgk 8] =H|Z] A2 F(2HG)

A & Azt 0.5°0] MskE Av H9Th(Fig. 6)(Ta-
ble 5). 71 EZAE BA AR} A 7Hx] BAYo R B
AL W] BF Z7kehs AoZ VEREY, T 5 5029
2 BAPS u] 2HGZ} 7H A3 601102 BA RS
o) 2HG7} 7F4 2He Ao 2 eIt 7| RXBE 3219
2 BAYE v 2HG7F 7P 23 5028 = EAHL W)
2HG7} 2 Z o= et

(3) A&zt 5.000] thgk 3] 2H A2 F(2HGS)

BA 5 Azt 5000 W3S Ay B ITHFig. 7)(Ta-
ble 5). 71 B-EAL] A%, Azt 0.5°0] W3}e} mpziri)
2 50202 BAYE vl 2HGS7}F 7P AL 601 L
AL W 2HGS7 7P 2 A o= et 718
EBY A, 2192 EAFS w 2HGS7F 7P 23
6010 BAFE W) 2HGS7} 71 22 A o= el
W o= 321M 2 SAIFS o S $ 5540
A G vEHo] EAE SAEA o] AstEE Ze

2 ofm|dtt,

"y

N502 N601

Sewing methods

Fig. 4. Comparison of the RT before and after sewing with two fabrics.
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Fig. 5. Comparison of the G before and after sewing with two fabrics.
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Fig. 6. Comparison of the 2HG before and after sewing with two fabrics.
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Fig. 7. Comparison of the 2HG5 before and after sewing with two fabrics.
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