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Abstract

A loading device to be used in fracture experiment is presented. It’s loading angle can be

adjusted from -45° to 105°

at intervals of 15° for a CTS {compact tension- shear)

specimen, so

that it is to be useful to measure mixed mode toughness. The equations to give the K, K;;, and

J-integral for the experiment are evaluated through finite element analyses in which the loading

procedure is simulated and the behaviors of the specimen such as load-displacement curve are

estimated. In the course of the evaluation the values K,, K,,, and J-integral calculated through

recently released numerical methods are employed as the reference ones.
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Fig. 1 Specimens for mixed mode fracture tests
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Fig. 3 Grip and specimen
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Fig. 5 Finite element model of grip and specimen
assembly
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Table 1 Mechanical properties of specimen materials

, | . ;

S Tensil
. Young’s Poisson’s Yield stress tral'n enstie
Material modulus, ratio (MPa) hardening a strengh
E(GPa) i O exponent, n 6w (MPa)

Brass 100 0.35 100 5 0.1 260

AISI 4340 210 0.3 1170 15 0.1 1260

Al 2024 T-3 73 0.345 330 9 0.1 400
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Table 2 Numerical errors of K, K, and J-integral values, calculated by the numerical methods, for a

remotely tensioned CCP (center cracked plate, pure mode 1)

with a/w =0.1 where r is the

radius of each path, and K. Ky, are the values refered from Tada, et al.t®

s R g e
1 0.00926 1.007926 2.05E-15 1.004485
2 0.0370 1.007269 1.40E 15 1.001173
3 0.0833 1.007043 6.44E-16 1.000021
4 (.1481 1.006940 3.62E-16 0.999491
5 0.2315 1.006886 5.20E-16 0.999204
6 0.3333 1.006854 1.30E-15 0.999032
7 0.4537 1.006835 1.84E-15 0.998922
8 0.5926 1.006822 1.77E-15 0.998848
9 0.7500 1.006814 1.69E-15 0.998796
Average ‘ - 1.007043 1.29E-15 1.000000
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Table 3 Constants regarding specimen size constraint for J-integral measurement

Loading angle, y(degree) a s -
0 0.12 25
27 0.23 48.0
63 0.43 89.8
90 0.467 97.4 N




3504

Table 4 Numerical error of J-integral values determined by egs. (6)

1% -

#71%

and (10) in comparison with the

values directly calculated through finite element analysis

. a/w=0.50 a/w=0.70
Materials
y=45° y=90° y=45° y=90°
Brass +2.3% *+4.5% +0.64% +1.18%
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Al12024 T-3 +3% +16% +0.6% +2%
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