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ANALYSIS FOR 3—POINT LOADED DISC BY PHOTOELASTICITY
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Kyoung-Chun Ham, Ha-Seong Lee

ABSTRACT

Disc specimen with the center crack and edge crack simulated by two-dimensional static method
is used to analyze the stress field around the crack tip in terms of the stress intensity factor, K. A
simple and convenient method of testing to realize the mixed mode stress intensity factor of the
cracked body is used,

The conclusions obtatined in this photoelastic analysis are as follows ;

1. According to this experiment, cracked disc specimen can be used to demonstrate the mixed
mode stress intensity factor analysis by simply changing the crack angle from the loading line.

2. Despite the simplicity and continuous data reading, the photoelastic method shows the
slightly lower strain reading comparing to the FEM analysis method.

3. In this photoelastic analysis, K of center cracked disc specimen under a pair of compressive
load shows negative value as the crack angle increases over 30°.
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Fig. 2 Loading angle @ for disc specimen.
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Fig. 3 Isochromatic fringe patterns of the center
cracked disc specimen.-



Fig. 4 Isochromatic fringe patterns of the edge
cracked disc specimen.
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Fig. 6 Ky and Ky as a function of crack angle
a by photoelastic analysis of center
cracked disc specimen.
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Fig. 7 K1 and Ky as a function of crack angle
@ by photoelastic analysis of edge crack-
ed disc specimen.

Journal of KIIS Voi. 7, No. 1, March ‘92



A3, sliding modedl e d5Z4%=7} 15°Y wel] +
Kp7t 7V 24 dehda, siezest 105 dof
“Kp 7t 7 2 vebst.

V. ool chst &

+ gTMe dgd 2dudS A5 2319
BRELE HAS el ado] EAshks My

o JFEol 2488 o T FANE st
Aoz sfNsiier, ditgd syos SR
M SEEArE 2

Y AR (a)
STRESS INTENSITY FACTORS IN CIRCLE

Fig. 8 Boundary condition of center cracked
disc.
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Table 1. Statistics for K1 and K by FEM analy-
sis of center cracked disc specimen.

Specimen Photoelastic FEM
Ki/F | Ky/F | K1/F | Ky/F
(deg.) (m2) | (m¥2) | (m¥2) | (m"2)
0 5.20 0.00] 525 0.00
15 6.38 2.48¢ 6.49 2.42
30 8.67 3157 &7 3.07
45 10.41 1.071 10.64 1.42
60 11.01 0.00 11.32 0.00
75 10.41 | —1.07 | 10.64 | —1.42
%0 8.67 | -3.151 871 | -3.07
105 6.38 | —2.48 1 6.49 | —2.42
120 5.20 0.00] 5.25 0.00
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@ K by Photo—elastic Method.
-1 o Kn by Photo—elastic method.
-5 4 Analytical Method by Tweed.
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Fig. 10 Stress intensity factors as a function of
the load angle @ for center cracked disc
specimen under 2, point loading.
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Fig. 11 Boundary condition of edge cracked
disc.
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Fig. 12 Equivalent stress distribution of center
cracked disc.
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Fig. 13 Equivalent stress distribution of edge
cracked disc.
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Table 2. Statistics for K; and Ky by FEM analy-

sis of edge cracked disc specimen.

Specimen Photoelastic FEM
Ki/F | Ki/F | K{/F | Ky/F
(deg ) (m2) | (m¥2) | (m2) | (mV2)
15 7.92 9.62| 17.27 7.90
30 8.18 4,56 | 6.69 3.97
45 3.02 3.15) 6.59 1.13
60 11.29 0.00 | 10.48 0.00
75 8.02 | -3.15 6.59 | —1.13
90 818 | —4.56 | 6.69 | —3.97
105 7.92 | -9.62 | 7.27 | —7.90
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