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Fig. 1 Sketch of the specimen
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Tab.1 Scheme of the uniaxial tension test

BT e AT 4 78 2R i 5 28 (1500D/2)
WL HAE $(mm) 0. 66

H— . 232 356 470

WK E Limm)
. 232 355 468

o2k s R 5 mm/min

T T T T T T
-] 3 +
D kplacemenl dmm s

(=
-

P 2 BRETHR A A Y B 1) 7 (o A — £ Hh 26

Fig. 2 Load-displacement curve under uniaxial tension condition
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Tab. 2 Tensile moduli of the polyester cords with different lengths

9 — 4 |
K (mm) 232 356 470 232 355 468
BHEH & (GPa) 5.438 5. 764 5. 939 5.438 5. 760 5. 929
LMIUA MR R AL 0. 9990 0. 9992 0. 9995 0. 9990 0. 9990 0.9995
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Fig. 3 Load-displacement curves and fitting results for the polyester cords with different lengths
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Fig. 4 Stress-strain curves of the polyester cords after Minus-Treatment
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Tab. 3 Tensile moduli of the polyester cords after Minus-Treatment

%o S|
WK B | 470356 | 356—232 | 470—232 | 468—355 | 355232 | 468—232
(mm) —114 —124 —238 ~113 =123 — 236
ERLIE Ny 4 ST
- 6. 559 6. 492 6. 524 6. 536 6. 484 6.509 | &CFHIMH:
(GPa) 6.517GPa
4 o .
FHEE . - bR EZ
(GPa) ’ : 0. 026GPa
b 22
0.027 0. 021
(GPa)
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Tab. 4 End slippage of the specimens

KEHA (mm) | LB (mm) |4 (mm) | FH{E (mm) Fr 2% (mm)
L, =232 w=2.494
{ { 0. 405
I, =356 w=23.611
I, =356 w=23.611
— { { 0.439 0. 420 0.014
L, =470 w=4.626
2
L,=232 w=2.494
{ { 0.415
[,=470 u=4.626
L1:232 u1:2494
{ { 0. 402
L, =355 w =23, 603
%
L, =355 w =3.603
- { { 0.425 0.412 0.010
L, =468 w=4.614
21
L, =232 w=2.494
{ 0.410
L, =468 w=4.614
SEHE 0. 416 mm MBRAEZE 0. 013 mm
5 #Hig
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A New Method for Uniaxial Tension Test of Polyester Cord

WU Fu-qi, LI Zi-ran. DONG Yi, XIA Yuan-ming
(Department of Modern Mechanics, CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and
Technology of China, Hefei 230027, China)

Abstract: A new method for uniaxial tension test of polyester cord, named Minus-Test method, is
presented in this paper. Firstly, uniaxial tension tests for specimens with different lengths were
performed. Then subtractions between any two of the obtained load-displacement curves were carried
out and new load-displacement curves in which the end-effect had been eliminated were obtained. The
corresponding specimen’ s length for the new curve equates to the difference of the two original
specimens’ lengths. Finally, relevant mechanical parameters were acquired. The tests and analysis in
this paper indicate that obvious end-effect which should be eliminated indeed exists in the direct
uniaxial tension test and is independent of the specimen’s length at the same load. The Minus-Test
method presented here is effective and is able to obtain more reliable stress-strain curves and relevant
mechanical parameters of polyester cord.

Keywords: polyester cord; tensile modulus; Minus-Test method; end-effect



