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Spherical Compression Test and Simulation Analysis for Warp-Knitted Spacer Fabric

Shen Yao, Liu Hui, Qian Jing
( Jiangnan University, Wuxi 214122, China )

Abstract: Based on the research of the static cushioning properties of warp-knitted spacer fabric, spherical compression

properties of warp-knitted spacer fabric are explored, and the primary and secondary relations of factors affecting the fabric

compression properties are proposed by using test and finite element simulation analysis. Then it also provides the basis for

gaining the cushions, mattresses or other cushioning packaging materials with the ideal mechanics and comfort.
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Fig.1 The sketch of warp-knitted spacer fabric

2225 171 s £ 0 1) A TR J2 ) A AR — B2 S
REBZR], SRR 60 mm, PIARAREZ S EH
AR AEEHE , B R A R I AR R A A
TREST, B2 T MR R A S 0T A D — b

WKmBE : 2008-07-25
EZ = -

HIURHRRRL, ERA RAFRPTR IS | SRl &
AUBRE  JEUREE A AT [DSOR SRR R, DRI
Fe PTRE) 2 0 ] T AL U . AR SCHRE T Hg A G2 i
RERTIEIZ b, i IR FA BROCOT I, PR ] fa 2
PIERRIE IR 15 00 B ARG EYE, I ZRIBCR A HIAR
TGP IE PR A REPPR} BB R v e b R o

1 BREEREIL

XFERIE i, MBRIK AR, sk (k4%
Na) FENGARAESE, HEUHZMEE )
SUBESTE 7T G R R 5 3G 0T AN W s N ) —
PREL, W 2 IR, Hertz HEMMELSWTER L. 1) AE
BTN 2) ANNAE; 3 ) BEANIR TR oE — A
PMEZS A 4 ) RMECEESEFMVEOT, T
el a2 RUE 09 % 10 A, BB

kB (1984-), B, LRUEImA, TLRRSAERIGEE, FEATTETT 1 s i f



2 (]S N DO AN S S 4

2008 4F

NP (1)

Flry= :

2mea
K, p(ey WETFIE T 2 IS - L0 5 )
B kPas PMERITERIK EAET, BALHNG o
FEfhakim Ae, MAREMAETE, BN mm: » W)
FEJHEmrbG z $if e, BA00 mmo
H=C (1) algn, FER Tyt

P = 3PiQn-a=P,, (2)
FEEINGAA: P_ =00 (3)

P s I 2 A1 A i ] v [R) A v 74 FE R R
TERE Ml X ZRTANE T iy 7 e R 0 1 3RI8 = 0h -

o= EI.L"";:'ZJ ’ (4)

o (4) W ZNERIE AR R TS, 28 000 46 e 46 T 1Y

WREE, BN mm; o WERIE RA80T R TS, ( REER
JEFATREE T XF N A s, ) B BN ST, BB K kPao

A '
TR AR ™ i
o hd:--k !

nia
B . 7
P

o
SRR

B2 REEEMRREEAEHENENSHREE
Fig. 2 The distribution of pressure sketch after spherical
compression ball into the substrate
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Tab.1 Different spacer fabric structure

specifications variation fable
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/mm /epe / /mm?**
A, 0.22 10 90 4 x9
A, 0.18 10 90 4 x9
A, 0.15 10 90 4 x9
B, 0.22 8.5 60 4 x9
B, 0.22 7.5 60 4 x9
B, 0.22 6.5 60 4 x9
B, 0.22 4.5 60 4%9
o) 0.22 8 90  4x9
c, 0.22 8 60  4x09
c, 0.22 8 45 4x9
C, 0.22 8 30 4x09
D, 0.22 10 90 4 x9
D, 0.22 10 90 4 X 16
D, 0.22 10 90 4 X 20
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Fig.3 The bending diagram of spacer thread after
spherical compression in the vertical
cross-section of spacer fabric
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Tab.2 The stress of different spacer fabric thread Fineness kPa
IR 25% DS R R T i 40% B2 B 7 659 A5 137 7 {8
A B C D A B C D A B C D

1 65.62 26.64 53.24 6562 94.60 33.68 76.31 94.60 120.72 75.18 91.27 120.72
2 34.34 18.03 23.62 2559 77.20 23.68 31.63 32.50 104.58 51.04 69.39 71.14
3 17.09 16.37 14.40 15.10 32.52 21.01 18.48 20.52 71.70 39.32 37.64 29.13
4 14.25 12.40 17.90 16.37 36.22  34.09
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Fig.4 The meshing results of spherical compression
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Fig. 5 The deformation after compression
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Tab.3 The stress comparison between simulation and experiment with different parameters kPa

. 259 WA 3 40%% NS ) P

% 5l 4, B, G D, A, c, D, A, B, c, D,
DiFL4E R 46.27 20.11 2547 77.18 8155 26.82 35.57 100.23 126.42 63.97 85.71 148.35
% 25 3434 18.03 23.62 65.62 77.20 23.68 31.63 94.60 104.58 51.04 69.39 120.72
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Fig. 6 The stress-strain curve of spacer fabric in the course
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of spherical compression
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