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Effect of Knit Structure on Objective Hand Values

The purpose of the study is to measure 17 mechanical properties of the basic structures Plain,
Rib and Purl structure of flat knitting by using the KES-FB system, in order to investigate the
effect of structure of knit fabric on the Hand Values.

As a result, Plain structure turned out to be relatively thin and light knit fabric, easily
compressible due to its smoother surface than other knit structures, and good in resilience
against deformation. Rib structure proved to be voluminous due to surface irregularities,
relatively stiff and prone to wrinkles. In addition, it was shown to be easy for shear
deformation compared with other knit structures and be excellent in resilience against shear,
thus suitable for products of activity and comfortable wearing. Purl structure revealed itself to
be easy-to-deform under initial tension, especially flexible structure in wale direction because
of easier bending in the direction. However, it was shown to have poor recovery after bending,
and low elastic resilience against compressive strain.

The above results demonstrated that the difference in the knit structure does have great
influence on the Hand Values in knitted fabric. In fact, various Hand Values are expected to
depend on the knit structure under the same design or yarn, in the planning of knit products.
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Table 1 Knitting conditions of samples

Knitting Condition

Description

Matertal

Plain—Front
Knit Structure

Plain—Back

Wool 100% (21texx2) / ROSESTAR (Yarn Name)

2x2Rib—Front 1x1Purl—Front

1x1Purl—Back

2x2Rib—Back

Knitting Machine

SHIMA SEIKI MFG.,LTD.

SWG-X173 (12Q)

RSB L BA V%5l ¥ 5 KES-FB %
& (Kawabata Evaluation System) %, A #1 O EHT
B TOERDEEE - REFEZRNETE, A
BOREAWIEZDBAADZ L ATEEDAE,
HKOBE 2 &V RO s EORE V2 B
BHCEHli 3 2 DICHW LT WD, 2D X 9 2/
BAVIIARRGHEN B OREFMOHETDH o 72
2, AHBUND G S LA o T b, MR B
DEARTJFRE» SBREFFIELZEL L, 215
DFFAMED & ZR A E & LT o fE < dY) 2tk
BEEEMET 52 0% w2 23 L A#om
AWICET AL, BWiconwTIThbhTws
TENEL, =y baetgE LIRS %20,

Z ZTARRIZ, = v NUODEEED S EA
WEEBICEMET 5 - £ 12 H L, KES-FB &
iy 272 E2HWTHEREZRZEL, 2hh5
RO 7 AEVEHIE IS RS T R OEWIZD
WTHRES L 72,

2. RBHE

21 ##

EEH ORI, FHF (Plain), = 4% (Rib),
N—= Vi (Purl) D& CHADIEFRME I EEr = v
MR (B REREAERT, SWG-X173 12G) 12 &

2

DVERLL 720 OB, VW—TEZ—FILTEHY
2 5 5 ¥ 1E (DSCS - Digital Stitch Control System) 2
FHwizo BARIET — 1100 %, KEIE 21 texx2 b
O L7z, REEIEOLEMEE Table 1 12787,
ST, Wale LiZoy MO THERAITH Y,
Course iZ=v MDD L ZHFHERTHDTH 5,

22 BlEHE

3MEBEDO= v MERAB DA R IT KES-
FB-AUTO ¥ Z 5 & (KATO TECH CO., LTD.) %
BT, BAVEEZ E T 572012, Table
2R 17 HoREEEEIIE Lz, flEl &
B 202 C, B2 605 % RH OHEBEHEEEAN
TIT o 720 BB O 4 i, £ 20 cm x 1§ 20
em T, [BIREEBZEIZ 24 BRI LEBHE LRI,
WEICHW 2 ZOWEEL Y, = v MHORER
JAA W E (Hand Value) B & OB &4 Rl {E
(Total Hand Value) # K& 72, & 2T, EHFHED
WETRETOMMIZ & > THREPSEBTLES
7o, =y MOEMOBFBICHEAZIESZ & T
REoFE2HHIL, WE L2 ZREIT 4 HZ
1T, ZDOFHEZRA L7,

221 EARNEHEE

=y MOERTFEREEL LT, 3 HEERO
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Table 2 Basic mechanical properties
Properties Symbols Characteristics Unit
LT Linearity of load-extension curve
WT Tensile energy gf-em/cm?
Tensile
RT Tensile resilience %
EMT Extension at maximum load %
B Bending rigidity gf-cm2/cm
Bending
2HB Hysteresis of bending moment gf-em/cm
G Shear stiffness gf/ecm-deg
Shearing 2HG Hysteresis of shear force at 0.5deg.of angle | gficm
2HG5H Hysteresis of shear force at 5deg.of angle gf/em
LC Linearity of compression thickness curve
Compression | WC Compressional energy gf'em/cm?
RC Compression resilience energy %
MIU Coefficient of friction
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness um
Thickness T Thickness at 0.5gf/cm? pressure mm
Weight W Weight of specimen per unit area mg/cm?

FloiR ) B0, MR B AR, EMEE
R, EARVERZHJE L7z, Table 2 123
AIJER e FEEIZ D W TR Lz,

222 EERESVFHE

EBA= v MbOZEKREAVE (HV) i, KES-
FB-AUTO Y AF LD F—F¥EE TS5 4l
BIF 5=y MGKOFAN (KN-402-KT )% H
vy T KOSHI (stiffness), NUMERI (smoothness),
FUKURAMI (fullness) fEx BH L7z F72, KA D
Zv MO ERAVVE (THY) i, AT — &
H71 75 MBI 55 (KN-301-Winter 3X)
EHWTEH L2, 25D IT Table 2 12R T
17 HEOREMEE AL, SHEENEHOTH
5o

3. BERUEER
3.1 F1PEyiEE
3.1.1 5l-8RV) 4%

¥#m (Plain), = A #m (Rib), 78— ViF (Purl) @

(3)

3WBAMABICONT, BloRVEHETH 2 EM
P (Linearity of load-extension curve: LT), 4
& (Tensile energy: WT), L ¥ 1) = » R (Tensile
resilience: RT), f# £ = (Extension at maximum
load: EMT) Z#ll€ L 7-# R % Fig. 1 2R3, H
MM D FHEEI NS WIE LT -E ) @
BHAVINSI K 25D T, KIRDOER KO E B %
CELDMPEL 2B E2RT, 3 WBHEBED D
b, 2y MO THMICR ST = — )V (Wale)
FHTEA= VMBI R T, =y Mo Xz
FIAIZ 7% A 23— A (Course) J M Tld I AiF M
O=y MUIZHERBRT VI b b, 4F
2 (WD) ZREEARE L 2513 L5 o8k Y
WWEDEFRLR T 2D, hELBBEFIERY
W WL ERT &2 Tid, 7S— ViR Y = —
VER, a—2AFmEDREL, G-\ IZ
Lo TER LTV y NITHBZ L2 h
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Fig. 1 Tensile properties
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