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Abstract—The dimensional properties on polyester warp knitted fabrics with various lengths of

underlap were studied. The results indicated that loop density increased with decreasing loop length

and loop density of satin warp knitted fabric are a little higher than that of reverse satin warp knitted

fabrics at a constant loop length. As the distance of underlap becomes shorter, the weight per unit
area and thickness increases, the bulkiness decreases and the shrinkage of knitted fabrics become

larger toward wale in satin warp knitted fabric and toward the course in reverse satin warp knitted

fabric.
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Table 1. Characteristics of knitted yarn

Young's
modulus
(g/d)

731 47 34.1 879

Tenacity Elongation

Yam  Denier (@/d) (%)

Polyester
filament

HALY A& 2L JIS L-1073(F4 A Hs
23 Wyeoz Fen, ZAUEE KS K 0410
(A1e) 3R E 2 A= AFR)el 95t QA
#7](Instron co., F)EA] full scale 500g, clamp
length 250 mm, cross head speed 300 mm/min,
chart speed 300 mm/min®} Z7HoE ZA3H.
Z71@4AIFE A= FR0A Aojz FH9
LA 9 7] &7 2RE T3

212 HM=x=A

AL HAE Egd2HZ HefdE AH75d/
36HEX front At} back ALS 25 FU3 AA}
E AHgslEa, 4827 SolA back AMY FAF
A8 dA3HA 33 front AHel under lap ZolS
WaAA 659 satin AYEE HA 3Hon,
Table 29 HAAZAEL Yehldeh Alg HAX:=
AQE A& AFzEE FEH 0cm 3= €9
A ZoA ANRE A gk

AH 2R 4H 2AgE &8 front yamT
back yamo 2 HAHE 2719 AGEZ o|Fo
A1, satin(4/1~2,/1 satin)}& front yam3}

3%0 / BEFENTEEE F11E F65%8(199. 12)

Table 2. Knitting conditions of warp knitted

fabrics
Machi Needle Patterning
chune gauge Stitch Front Back
wpe {(needles/in) guide guide
bar bar
4/1 satin 4-5/1-0 1-0/1-2
3/1 satin 3-4/1-0 1-0/1-2
KS—2 2/1 satin 2-3/1-0 1-0/1-2
(Karl 28
Mayer) 1/4 r.satin 1-0/4-5 1-0/1-2

1/3 r.satin 1-0/3-4 1-0/1-2
1/2 r.satin 1-0/2-3 1-0/1-2

back yarn®] lappingo] %) W3 o g reverse
satin(1,/4~1,2 satin) front yam3 back yam
9] lapping®] 4§ W&oz FAHA HAYH
on, back yamoel Wi HELe WHElE F
AL front yamol] At PEFE A3 A
H#A4 34} Fig. 12 & 229 SKC (Structure
knit cel)E YERA Fojt}

22 oj2t 9! Exiz|

NBEE 20 Hed HolE o dxES
AeR 393 Bt Aol AR e, og
A7t B ARE dry oven F9A 170T, 0%
A9 HEYE 3o dnAA b BELH
dlAjAl o] el So A 343 WX &t

ANE
T?g
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padl

Zt =38 SKC9 #H3H(Structure Cell Stitch
Length, SCSL)E ZA3e Wy HAAFAA
SKCE F3ted dg W3to 2 10748 I Alo]
of E4L 319 frontAte} backAtE FEojuo] A
FEE AW M Zdolg ZAHIAt e
dd 4= BHE S ol 83t 254cm e FL
249 JAFE 23S lemel Wi T=2 F
A BA e, HEEdEE 204 UE X 4
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<4/1 Satin>

<1/4 Satin>
Fig 1. Structure knit-cells(SKC) of satin and reverse satin warp knitted fabrics.
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9 FHoE #NIETE EF, 4EIYs
(Bulkiness, B)= TN @9 d3E FA(w)
o " 24 og A& o] &8t Fksich
-4
2.3.1 Dimensional constant K1-42| A4
Munden©} % 9]% dimensional constant Kj-4&
tg A& o]83ste etk
K, = G X W, X(SCSL)? = S, X(SCSL)?
K, = G, X SCSL
K; = W, X SCSL

<3/1 Satind

<1/3 Satind>

<2/1 Satin>

Lf Lb

<1/2 Satin>

K = G/ Wu(K; /K;s )

Aq71M, G ZL2 F/em, W 949 F/cm,
SCSLE& SKC9 #HIAHem)e2ZA front loopst
back loopd Feold, S, HEYE(stitch
density/cm?)e]t}.

2.32 Cover factor2| AHjM

Cover factorv THE2ld] 9ldled MTF(ma-
chine tightness factor) 2 eERATh
\/ Tex £ \/ Tex b

Ly L,
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2.3.3 Run—in

HA X9 front loops} back loopd 22 run—
in g, 9} Lyx Grosberg 2lo2 F3lgth

L;=129VC +Ns + 2.5C + 7.2d

L,=12vVC +N,2 + 2.55C + 2.6d

o714, N Ny= front bar$} back bar7}
underlapAlZ] Y &, Ce 2 74 3, W
€ 94 9 13, de A9 AH (mm)olt}.

234 HES £FHE MY

A2 ol A3 20x20eme} AJEE 170To)
A 5027 g3 & F ZWekal Zojwtake] o
o] HE S £HFES EAH3IAY

24 BYAtY] NTSY

14 A18 7|(Instron co., ¥)E *}%3}"4 A A}
2 HdslE 100, 200, 300g A2 ALdA &z
BlRLE A A R 5t 100g &2 °1’é} 3 AF
I A B 200g o2 AR F AF, = 300g
QAF AFse B8 AFANEE sHon,
228 full scale 500g, gauge length 250mm,~
min, cross head speed 50mm,“min, chart speed
500mm,min 8 ZPA2Z 3%t

Table 3. Density and dimensional constants of satin

SRENE P S

3. 2% % I

3.1 HBUTe} HHFSCSL)tL] A

Ego2H2 FBE olgAe] wWE run-
in, SCSL, Zo24%x, dYds, #Hidx £ A
FEA S Table 391 Yl

Fig. 2 satin{4/1~2/1 satin), reverse satin

(1/4~1/2 satin) ¥ ] H2 olgA e 170T
A EX2e HE AMNYT HEeLA=ole] &
AL YERA Reojth ¥ HESL FYSA WEF
o] FolAF5E, 14 oGt X HEI}
ARLE: Zrteie, 23 443 Ag3d B¢
satin BXE7} reverse satin AERC HE YE7}
Z7ktn ok A4 ojgt X9 7 HWE
A et HEEx 9 Aol ol AHert 1y
ol webx U Gejrp HA3E 7] wiFolt
3 AZE, satin H¥ 7} reverse satin H¥ECH
AL =7t F7M8HE olfE Fig. 1914 B d
9}7+o] satin HEE front yarn® back yamo] Al
2 92 X9 gl HAHAM HAo] PFAH7]
fEo F&o] Hol HIP WA= FlEzm,
reverse satin HX ¥ front yam®} back yam©]
2L X A WA Hto] A= o] F&

& reverse satin Kknitted fabrics

stich Rgnin SeslvtE o owe S K ke K K Relaxed
41 415 1751 11139 1813 1360 24657 75698 3175 2381 133
31 375 1717 11219 1820 1364 24825 73186 3125 2342 1.33 R;z »
21 380 1679 11329 1831 1370 25085 707.16 3074 2300 134
095 1450 30378 931.39 3668 2539 1465 g
2112 1460 30835 909.04 3626 2507 145  Setting
2135 1473 31449 88656 358 2473 145  170TC
1/4 36 1733 11176 2010 1144 22994 69058 3483 1983 176
1/3 330 1695 1128 2023 1149 23244 66781 3429 1948 176 R;)az »
1/2 310 1661 11366 2033 1152 23420 64614 3377 1913 177
2315 1224 28336 85101 4012 2121 189  Heat
2340 1235 28899 83028 3966 2093 190  Setting
2361 1243 20347 80966 3922 2065 190  170T
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£ 100}t -7~ Satin, Heat Setting

h @ Reverse Satin, Dry Relaxed

/- Reverse Satin, Heat Setting
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Fig. 2 Relationship between stitch density and
loop length for the satin and reverse
satin knitted fabrics.

32 ci9] g Tk 57, bulkiness2} under
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Fig. 3¢ front bar®] under lapping A3}
E 9y "G £%E Yepd 3o = o] uf back
bar?) under lappingd Agls YASI, front
bar9] under lapping H&l& Ao w2 HY 7+
Ze) WslE Wy, under lapping et #4454
g, 744 ol¢t A7 Bt X AUl 9y B
A3 F3Fo] Z7180, satin PWFE7} reverse satin
HAxHrh &9 HHY FFo] ok A vehin
qth ol Ee ol WEQ under lap Z )7}
BAL42 A FozA HIWRI 2716y
Zzo] YA wtepr] HPA AQEE ALEF
o] Holx]7] wiiol ¢ty WHG Fo] Frle
Aoz AZtEth ©]RE Knapton”o ©$ W3
F FAE Aggdd wude a4 dos 2a
st 2 dx st gloh

3 satin @ reverse satin W) lojA A
959 zlolE Fig. 2¢] wQlule} Zo] HEG

Brhs Aggsge Aol MEd &9 ¥yg 3
Fo] ZrlslE Aoz Aztdd.

of

~@— Satin, Dry Relaxed
—x/— Satin, Heat Setting

@ Reverse Satin, Dry Relaxed
3 ¥/ Reverse Satin, Heat Setting

Weight (x1072g/cm?)
N

0 1 1 1
2 3 4

Under lapping distance of front bar

Fig. 3 Relationship between weight and under
lapping distance of front bar for the

satin and reverse satin knitted fabrics.

Fig. 4= under lapping AH2lol T & 549 ¥
312 el A2 E under lapping A7t &L+
Z, olgt NEgezA FAs F71stL gk o]
7212 under lapping A27F #E&4F 3lute] SKC
of lolA A4 RRB 34 FEY bjgo] F
27] W&o HEYF AYstn FHA velhid,
ol2| g L ojgto] PP waEtx A H
27t A4 o) Ay HE Bt o FZHA vehd
oo Azt

Fig. 55 under lapping A#9]l W bulkiness
#AAE Jephd AL 2 under lapping A&7} 2o
A4E bulkiness g2 Z718ta Utk bulkiness
= 54E& F¥os vE o]l under lapping
A7l AoA4E v "G THFA FAE
238H=d) bulkiness7t 718t A2 o9 BT
S 74 Hl-go] FA9 ZAi vl&rT =)
Eoln, dxjal HIE7F A4 ojg A HE B
t} bulkiness7} A& A& BEXE FHFgozA
EAY F7Ag R 9y dFG FHo Foug
o] Z7] ujFol2t AZHE).
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—@~ Satin, Dry Relaxed
-/~ Satin, Heat Setting
2 - @ Reverse Satin, Dry Relaxed
+ %/ Reverse Satin, Heal Setting

Thickness (x10% cm)

0 L 1 1
2 3 4

Under lapping distance of front bar
Fig. 4 Relationship between thickness and
under lapping distance of fromt bar

for the satin and reverse satin knitted
fabries.

3l o—o—°

—@— Satin, Dry Relaxed
—\/— Satin, Heat Setting
- @ Reverse Satin, Dry Relaxed
-/ Reverse Satin, Heat Setting

Bulkiness (cm®/g)
N

0 1 1 L
2 3 4

Under lapping distance of front bar

Fig. 5 Relationship between bulkiness and
under lapping distance of front bar
for the satin and reverse satin knitted
fabrics.
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Fo g FHE AAStd EZggog FFo] 2 5
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Under lapping distance of front bar

Fig. 6 Relationship between shrinkage and
under lapping distance of front bar
for the satin and reverse satin knitted

fabrics.
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Fig. 7& under lapping A& ¢ run-in gk342
#AE Jebd A2 Z Grosberg 4%g o] &3t
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Fig. 7 Experimental run-in and calculated
run-in for the satin and reverse satin
knitted fabriecs.

3.6 HAlel Al &Y
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300g # A #AE Ve Aoz (a)ye Hit
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%y IEES YEen, 200g BFE 67%,
300g Y= 6% Fxo HE5ES YEHANUT
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Fig. 8 Typical load-elongation curves of knit-

ted yarn at various load.
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F7tele, AR9del BAAEol 2UshA Hol
AEF HolAH, Ef& i QA gel oA
ZojolzHE dael W W2 wx A @
Hagol 447t ﬂwt 5ok Auso] b}
He 722 53, o Azg TR 49e Fe
A7 olm) AE AHelN ANFATZE 4
w7} AolAs Aoz A4ZdHE, dFRF 100g
9 v 15%, 200g U = o 65%, 300g A o o

%2 e

—@— Non-repeat, Dry Relaxed
30 |- | -7 Non-repeat, Heat Setting
- @ Repeat, Dry Relaxed
-/ Repeat, Heat Setting
g
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xe]
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Fig. 9 Relationship between elongation and load
of knitted yarn for dry relaxed and heat

setting.
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