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Abstract

The shear vibration of polyester filament and cotton spun fabrics was measured precisely
and the effects of weave density and yarn twist on the shear vibrational properties of fabrics
were investigated by gray relationship analysis. It was shown ‘that the damping ratio of the
shear vibration of polyester filament and cotton spun fabrics both related to weave density.
However, in the polyester filament fabrics the effect of yarn twist was larger. It seems that
an optimum value for both weave density and yarn twist exists to obtain the shear vibration
to be continued the longest. (Received May 18, 1999)
Key Words : Shear vibration, yarn twist, weave density, gray relationship analysis.
(Journal of the Japan Research Association for Textile End-Uses, Vol. 41, pp.700—708, 2000)
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Table1 Weft Yarn Conditions for Fabric Samples
Samples Structure  Material Density Counts Twist
No. (Yams/m)  {tex) t/m)
1 Filament  Polyester 2570 8.3 2524
2 Filament  Polyester 2570 8.3 1024
3 Filament  Polyester 2570 83 24
4 Filament  Polyester 2410 8.3 2524
5 Filament  Polyester 2410 8.3 1024
[ Filament  Polyester 2410 83 24
7 Filament  Polyester 2220 8.3 2524
8 Filament  Polyester 2220 8.3 1024
9 Filament  Polyester 2220 8.3 24
10 Spun Cotton 2570 8.4 1800
11 Spun Cotton 2570 8.4 800
12 Spun Cotton 2410 8.4 1800
13 Spun Cotton 2410 84 800
14 Spun Cotton 2220 8.4 1800
15 Spun Cotton 2220 8.4 800
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Fig.1 Simple model of shear vibration
tester with a plate shaped fabric
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Fig.2 An example of weave shear vibration
obtained by the vibration tester
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Fig.3 Dependency of k on weave density
for polyester filament fabrics
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Fig.4 Dependency of k on yarn twist
for polyester filament fabrics
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Fig.5 Dependency of k on weave density

for cotton spun fabrics
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Fig.6 Dependency of k on yarn twist for
cotton spun fabrics
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0.8037, Table? Results of Gray Relationships Analysis

between Dampimg Ratio of Shear Vibration
and Seven Parameters

Samples G 2HG 2HG/VG W D De Tw

Fitament  0.876 0.858 0.855 0.861 0.889 0.871 0.797

Spun 0.772 0.684 0.652 0.732 0.743 0.766 0.643

Table3 Results of Gray Relationships Analysis
between Density or Twist
and Seven Parameters

Samples KS G 2HG 2HG/VG W D
Density Filament  0.823 0.919 0.779 0.78 0.964 0.929
Spun 0.808 0.968 0.882 0.835 0.923 0.963
Twist  Filament 0.816 0.803 0.756 0.764 0.833 0.80§
Spun 0.768 0.783 0.782 0.774 0.8 0.778
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Fig.7 Relationship between shear hysteresis
and damping ratio of shear vibration
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Fig.8 Relationship between shear characteristics
and damping ratio of shear vibration

NiH@=057), v by ANVEYOEE
2, HERBEAEROLWI EBgGh-kr=
0.32). [Efkic, MERLGLOHMEER K
HE, BVZXFVT7 452 MEYDBEIC
i3, S EAEA SN - 2 (r=0.20)
M, Ty braNVEMOBAILE, tREKR
&0, BRERIBICBVTEVERESED S
N7 (r=0.75).

i<, BERBLKESYX74TELNEH
AWEHEOHAEHLE2HG/Y GE OB
REAERE, M8IRT. COND S, B
R, 2HG/V GLERNBERZRMES L&
BEHONE. Ft, ThHRBVTSH, t#
EEIT- 12ER, ERBIOKIBVT, hd
DB H 5 T E a3 - 1 (r=0.44).
EMBDO2HG/V GERBREREOBZREHE
NRBEE, BYZTRFNT 4 T4 v N EEMOBES
id, tREILD, BRES K\ THERE
BERDHLNE=058), Ty by RIVEYO
BaTiE, HEBBEAERVLW I ESah T
(r=0.186).

Ihonl thd, BEERE EAH O
AFY VRB2HGHUICKES v 27 4 T8
ShaEANBEE OHMASHLE2HG/V G
EHERES BB EEZONS. L L, SEIRE
LE2EHA0oERE ZHGY, EAMNSHE

707)

EOMAELE 2HG/Y G &DHEMEL -
kD3, EMORHEOEEIKE VT &HRE
Iha. $4dbbL, HANRSBERSERRS
CHEE, RV XFN7 452y MG,
Ty Ny R VEM O ANRSEOBES
EHERET 3L, SANESREERZSES
5883E, KESYZRFAoTEOLNIZEAN
BHEOMAGHLE 2HG/V G & OEBNE
BB EEZONS, Do, KIROFHF
L — TEE ORI, BT O S
P, BYIHEE, Bk -SR-S
BEOBENEZ SNBDT, FANRDSE
BEERIROFFIF L — FEFHD 52 -5 L L
T, SBROLEUIRANBUNETHEEELION
5.

4. 3 HAWIRTHRME BT E ORGR

B DEERUARORR O o AMRERFHE
KWRIETHEOERLS, RV)LRAFVT 45
A v MEMICOWTE, BEMWNSVIE MK
DO BOHFICBRIE L, BEEM/NESCL
5&%ﬁbtﬁ,%bﬁﬁ9ﬁ<,§ﬁﬁ$é
W, BMERPZICKXLBEIEMgh-T
IO EMD, BERIIEELD SBOKD
BEEZ2ZITVWEEEILNE, i, A
REHEL, R—-AREOEANAEE(L &G
LT3 I b, BYURNBOZERPBERIC
HEARIET I EMNHESNS.

Z T, BERLBYOBERIER L OBR%E
BREf L. zo#HR, BERLEBESKEREE,
FBBEA I E A ETR T ED34H - 72 (r=0.13).

ok, BRENLBERVROBOKED
BAfREREtd 5 &, BRIER SRV E DGR
i3, BRUVIRFN7 4527 MY LT HR
DRFERK S ¢ BE & OBZR(X 3) & [F LR
MEON, BYVZIRFLT 452 &Y
WTh, BROBMWDIL L2 E, BRIEHDSK
ELRBIEDBEEI QLY

Ihsico0T, BYEgEEe7viLl, K
9itRd. ZoOKTE, MR, SEOERSE
HLR—T, TTCEE, ROEPFE—INT
W3, BEARIE, BRoEmsDu e, ROBK
DWBHELIEB), SHBKLLBERET B,
KoiwBnt, EES~EOBE&ICE, KoK

MiTHES



Yarns per meter 2570/m
—arem y
RS sy s

Twist 2524 ym 1024 Um 24 t'm

Yarns per meter 2410/m
(I S L s
1B |
A peon B
e P
Yooty

o :
‘fwist 2524 ym 1024 t/m 24 m

Yarns per meter 2220/m

Twist 2524 Ym 1024 Um 24 ¢Ym

Fig.9 Weave structure models concerning
the effects of weave density and
yarn twist on inter-yarn space.
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