33 B3 S § =S Vol. 33 No. 3
2018 4 6 J JOURNAL OF EXPERIMENTAL MECHANICS Jun. 2018

XEHS:1001-4888(2018)03-0377-08

NEESENUFEREKRZE
&AM FERERNR

kAR, AR, KRF. AER, FAY
(. KB R¥ AR TR, B 2100965 2. T4 TR IIFONEESHE . KiK. B 2100965
.ERIAE R EERE A& TREART R L. 40 253600)

WE. L XBEE LH LM H (Cross-linked polyethylene, XPE) L AL F 694 LF 5 H
FHRE A ZE AT TR, ALEE SRR EHKe XPE Lottt frmE —HH X LS
EGPER R TR AR B XPERAMAANE ) — B T HEX . KR THEREFERX 5 R E
BEAEEE FERERUREREANMEXE, AL HAFRE I — B TRGBR, LKL
RETHEE N A BAKE M EATHRAS, SRAN.LE XPELAHBHHERERLF &K
BHBEREE EREARERE ARG RERERS S EMAMRENEE. W % EMHAE D
AR EF N, KB IERN KA A BB AR KRS K AR SUR AR
MR, RET XPE LB MA R E R T RFRE T,

KW XPE L atH; KBEESE; mE —HEXE; - BT WE; RBBSA
FESES: 0344.3 XERFRIRAD : A DOI: 10.7520/1001-4888-16-240

0 518§

M 20 2 JE R, iR i T B R A B A 5 O R Z B AR RS T R Tz 6
TE I TETH REHR | 748 2% v A5 USRI B L T . — i AL B A R A AR R M i
F1 Bl (Cross-linked polyethylene, XPE) W /i F HMAF A MEGE S, wn b & & stk KR VA E /NS, T
P FIRA RS A MUK R E SRR I LA T AR

T LSk X6l 3 VR R B4 BF 5 A SBE A v T bR I AR 0 TLART R SO0 R A R B A B A S e
Xt AR TRV BA R AN T) 38 T 25 A4 7= 1) e b R i T Ak A B JC A48 0 00, e ot s o3 VR ) L TR AR R F X
KAy 2 ERR B2t DL R IR R AR 52 BN AN T B 1 2 AT R 5 s R AR AR A R A
FHE A [ T35 R 1 i 2 W A5 BEL i AR Al [ P AR 5 A A

FE T A 7=, B 312 XPE RIAM B SR BN Z B R EMEAE T Z M. 20820
XPE Kt B L KR4 T AR A B AR N 500~600°C 88525 % . LT & A B DK 2 T8 i — )2
JEEZ 20 Imm W R K E G2 . KIEE S ZXEIRM B AR r s =5 A M. A
I AR SO Z 2 XPE Z iR in 2 — 2050 5 1R 46 96 PR 06 1 kL P9 TN TR 2 B XPE & il b
BHAY e e RE 22 5 ORISR LR L $ KM 025 J2 52 e K i R ) 2 e RE R BL A

* WRBEHE: 2016-11-09; @ BH#A: 2017-03-03
EE€WE: HEKARFARESRITH (11402053) . TLIR A A AR AFE G IUH (BK20140618) Je v g 5 B AR 55 2% %
5t 4 %t W
BIREE . T4 1981—) 3 4 PR, = EHF AL . AR b 3 11%% . Email: jxmeng@seu. edu. cn



378 LA (2018 4F) 55 33 %4

#
1

1 et
1.1 Resel50EE
IR R A 2 6 A1 XPE & A4k A1k 28 1R & 7l 4 Bt . i bR AT B2 L3
2. =2 XPE &AL, B 4508 5. 55mm ., 10, 55mm . 15, 50mm (A& 1Ca)) . AR & A 4R
A RS 30mm X 30mm (Bl 1(b)) . 5L a5 K Instron3367 AU HL J7 GEA EBHE B L
HZME 5 XZE =2 XPE LM BTESH R KIWAF ST Z2ERAXGESRE. WEM
BE = B PORHE AR 7 i AR L RS X A Y RS AR TR R T #E AT — UK IA S R AR R
JZ =2 XPE &I A 2 P2 A B KOG S5 2 3 0 B2 BRI S B YRR L S5 R R
’l 2,

- [

(a)FE S A TTRE O (b)YEE iy P Sl (c)ik A {44

BT R i A

Fig. 1 Testing sample and equipment
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Fig. 2 Schematic diagram of flame lamination foam(red interlayers are flame lamination layer)
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Fig.3 Stress-strain circle curve and compression yield curve
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Tab.1 Results of loading-unloading tests

W FRiAE ISR sRPERIRE BRI SRR AR FREAR

€ o,./kPa E/kPa a0 / kPa € S/(kJ/m*)
R 0.159 19.0 122. 8 43.5 0.119 8.95
R FRAE2E 0. 008 1.572 7.27 0.489 0.006 0.127
BRI 0. 097 25.2 263.3 64. 4 0.123 13.2
WZ bR ifEZE 0. 009 0. 990 32.7 1.96 0. 002 0.48
=R e 0. 084 25. 4 288. 8 68. 1 0.118 14.0

ZR R 0.002 0. 500 21.98 1. 46 0.002 0.219
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Fig. 4 Evolvement of stress-strain curve with the increase of layers
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Tab. 2 Results of cyclic load-unload compression test
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Fig.5 Stress-strain curves of one, two and three layers specimens and the change of energy dissipation capacity
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Tab. 3 Parameters from fitting the stress-strain curve of the third load process

RAEERNZE E/kPa h o /kPa &
)z 55. 9 33.5 7.62 0.91
XZ 96.7 46. 2 10.9 0. 85
=2 98.1 50.3 11.6 0.83
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On the Effect of Flame Lamination Layers on
Mechanical properties of Chemical XPE Foam

ZHANG Bo-qin', MENG Ji-xing"*?®, ZHANG Jun-ping', LONG Guo-rong®, XU Ming'**
(1. School of Civil Engineering, Southeast University, Nanjing 210096, Jiangsu, China; 2. Jiangsu Key Laboratory of Engineering
Mechanics, Department of Engineering Mechanics, Southeast University, Nanjing 210096, Jiangsu., China; 3. National Sports

Engineering Technology Research Center, Taishan Sports Industry Company, Dezhou 253600, Shandong, China)

Abstract: Cross-linked polyethylene (XPE) foam has excellent physical, chemical and mechanical
properties, and has been widely used in industrial fields. Through loading-unloading experiment and
compression cyclic experiment for XPE foam with different layers, its stress-strain curve, stress and
strain at elastic region and platform separation boundary point and quantitative relationship between
stress in platform and strengthening zone were obtained, respectively. By calculating, the area of
stress-strain ring was obtained, it reveals that the energy dissipation capacity presents a downward
trend with the increase of loading times. Results show thatby comparing with XPE foam with multiple
layers, the single layer XPE foam presents significant differences in following aspects: elastic zone and
platform area elastic ultimate strain, the critical stress intensity and stress ring area and other
properties. However, the mechanical properties of multiple layers material are very small. These
characteristics indicate that flame lamination layer has large stiffness and has strong constraint on the
hole wall of foamed material are improves the stiffness, modulus of elasticity and energy dissipation
capacity of XPE foam material.

Keywords: cross-linked polyethylene foam(XPE foam) ; flame lamination layer; loading and unloading

experiment; stress-strain curve; elasto-plastic behavior



