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Table 1  The parameters in Chaboche constitutive

model of PA66

Specimen No. R/mm  k R, R, b
1" 10 43.40 77.06 10.50 31.55
2 10 40.92 83.24 12.06 34.54
3* 5 35.34 80.95 16.88  36.37
4* 5 39.50 82.39 12.57 43.43
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Specimen No. R/mm R, /MPa ¢&/% o/MPa &/%

1* 10 111.2  73.9
68.9 11.7

2* 10 115.5  176.1

3" 5 89.2 45.3
71.7 4.8

4* 5 99.8 51.5
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Full-range Uniaxial Constitutive Relationship up to
Failure of Polymer PA66

YU Si-miao', CAI Li-xun', ZHAO Guo-ming2

(1. School of Engineering and Mechanics, Southwest Jiaotong University, Chengdu 610031, China; 2. Laboratory and Equipment
Management of SWJTU, Chengdu 610031, China)

Abstract: Polymers have been widely used in various structural engineering, and the importance of relevance to their fracture properties
and full-range constitutive relationships up to failure is attached recently. The accurate full-range constitutive relationships up to failure
are important for light structure design and safety assessment. Based on finite-element-analysis aided testing( FAT) method""’ | the full-
range uniaxial constitutive relationship of PA66 is investigated. Meanwhile, the strain distribution field on the surface of funnel-shaped
specimen is tested by the DIC ( Digital image correlation) optical measurement system. Comparing the testing results with the finite ele-
ment simulating results by FAT, both of them are coincided well. So it is accurate for FAT to obtain the full-range uniaxial constitutive
relationship of PA66. As results, for PA66, the parameters of Chaboche constitutive relationship model, critical breaking stress, criti-
cal breaking strain, stress triaxiality of polymer material PA66 are obtained, and also the fracture behavior of those specimens were dis-

cussed.

Key words: polymer materials PA66; the full-range uniaxial constitutive relationship; finite element aided testing-FAT method; DIC

optical measurement system



