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A Study on the Compliance of a Compact Tension Test Specimen
Ki-Hyun Chung, Chang-Sung Seok and Won-Ho Yang
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J-R Test(J-RA] &), Antibuckling(Z}==])

Abstract

For integrity evaluation of cracked or damaged structures, fracture toughness test results in ASTM
are widely used. The fracture toughness values of the structures are used as an effective design
criterion in nuclear plants and aircraft structures. Sometimes the difference of P-§ curve trend during
the unloading/reloading cycle in the fracture toughness test using partial unloading compliance was
observed. The phenomenon as a possible source of error in determining fracture toughness may be
caused by the residual stress during unloading, work-hardening and buckling of a specimen. Therefore,
we evaluate the effect of buckling and compressive residual stress during the K-R and J-R testing
using a finite element method.
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Table 1 The variation of compliance with respect
to specimens thickness (w=50.8mm, a=25.

4mm) unit : 1/1000(mm/N)
Thickness | ASTM |FEM(No clamp)! FEM(Clamp)
6.30 (1/4t)|0.03073967 0.02902903 | 0.02882883
12.7 (1/2t)|0.01524881| 0.01441253 0.0143080
25.4 (1.0t){0.00762441 0.00715716 0.0071500

Load (N)

Table 2 Calculation of crack length for the variati-
on of specimens thickness
(orignal crack length = 25.4mm)

Thickness | ASTM [FEM(No clamp) | FEM(Clamp)
6.30 (1/41)| 25.495485 24910548 24.839360
12.7 (1/2t)| 25.495485 24.919328 24.844458
25.4 (1.0t)| 25.495485 24.848999 24.776566

0.00 0.20 0.40 0.60 0.80 1.00
Displacement (mm)

Fig. 12 Load-load line displacement curves for the
variation of crack length
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