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Abstract: In order to evaluate the tensile mechanical
behaviour of ionomer interlayer considering temperature
effect and loading effect, monotonic tests at -40 °C ~ 80 °
C, as well as cyclic loading-unloading tests at room
temperature were conducted on ionomer interlayer
specimens at low strain rates. Characteristic mechanical
properties are extracted from the test results. As the strain
rate increases and the temperature decreases, the
material’s strength increases but its ultimate strain

decreases. The fractured specimen exhibits around 80%
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plastic deformation. The envelope of the cyclic loading
and unloading curve is consistent with that of the
monotonic curve. As the unloading strain increases, the
hysteretic energy dissipation of the ionomer interlayer
increases, while the secant unloading modulus decreases
firstly and then increases. Based on the G’'Sell model, a
constitutive equation for low strain rates is proposed.
Furthermore, a variable modulus model is proposed for
material’s

the prediction of the loading-unloading

behaviour and verified against the experimental results.

Key words: ionomer interlayer; monotonic and cyclic

loading-unloading tensile tests; strain rate effect;

temperature effect; constitutive model; variable

modulus model
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Fig.2 Test setup for monotonic tensile tests

b MRS | {7t

FriE B B A i 28R . SR8 AN ]
BRI AR R T, Wik —40°C. —20°C. 0°C,
20°C, 40°C.50°C, 55°C, 60 °C, 70 °C. 80 °C 410
FhRBEIRAS , L& 0.001 s7.0. 01 sTF10. 113 3 Fh
N AR SRR, — L 304 Tl A T T 3R E
SR, L 90 Mo X PR BRI T R S
L 20 °C-B-2 A, 20 °C F1 B 40 BRI T O A IR
JERN AR A BLC o 3PN AZ 0.1 s,
0.01s".0.001 s", 2 FR/Rix TOLAEE 2800 . Sl
JEARTF 55 °C i}, R AR BB & e B #9645, UL
Kl 3a. iR T 55 °C BRI BHE A 7 Je 5 ik
PRSI TR as AR SR 5 R FE AT i e 2
P [ e AE AL, UL 3.
1.2 TEIRINENHHLMHIXIE

PEFS I E R ) E TR — 44 SUREE R
0. 76 mm i SG Bt o AU RS UL 1. A ER
HIERAP R ETM B 77 BRI 58 a5
BRI EE A 25 °C 45 °Co iR IFARIE B ARIE Fh 5T
FEMEAH K H AR DIC (Digital Image Correlation ) il i,
RIS TR AT B LR W bR e a5 AAR e bR R B
LI 4

A7 A o g 2k o e e A o 28 o An 1] 5 RN 1
FE 7, B 0.001 s*, 0.005 s.0.01 s',0.05 s Al
0.1s'5FRAEZ . 0.001 s* F, B 347



59 1

WRER SC, 45 - 25 LB AU ASE A ) 2 72 v i) S i g2k i

1267

a f&F55°C b HT55°C
E3 BN MAXERRE

Fig.3 Grips for monotonic tensile tests
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Fig. 4 Marks on specimen of cyclic loading-

unloading tensile tests
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Fig. 17 Comparison between published results and

model predictions
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Tab. 3 Parameters for variable modulus model

MARR /s § a
0. 005 1.51 1.20
0.01 1.82 1.01
0.05 2.11 1.08
0.10 5.02 0.79
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