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Photoelastic Studies on Creep-Behaviors of Metals

Satoshi Mik1 and Takeshi IsHIDA

Abstract

Creep-behaviors of aluminum and mild steel under the constant tensile load were investigated with the
photoelastic coating method. By using this method, creep-behaviors of stress and strain distributions in

tensile strips with a circular hole under the constant load were analysed.

Influences of the direction angle of the working to tensile axis in specimen for creep-behaviors were analys-

ed.
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Table 1 Mechanical properties of aluminum and mild steel

Materials [Thf‘:v‘loerlfl’;‘; angle to Photoclastic | Yield Point | Tensile strength | Elongation
(0) deg | MBI () kghmm? | (04) kegfmm? @) %
_— without 35.1 33.0 E 36.8 2.9 (22:6)
with 37.9 36.8 ‘ 42.7
_ - . without 282 262 36.0 ‘
Mild steel 0 — TV ~ 34.0 (24.0)
n without 285 268 | 37.2 200 @30
with 31.0 292 39.5
o0 w'it;?f?ut“—'% 26.9 26.2 33.6 365 (20
with 292 280 37.4
without | 4.0 | 9.8
Annecaled - - o 30.8 (28.1)
_ ) without 12.6 13.3 (
Alumimam 0 with 13.0 14.6 >
without 12.4 12.5 ‘
* . with | 12.9 14.4 02
) without 13.2 13.4
% with 13.3 14.7 82
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Y o 7RI E R BB O AT e X TV T NS A
b hE,FOKE X TEMEERD LIS, KET21300
kg/mm?, 7o 2 =¥ &T 7000kg/mm* TH-7. &
7o, MUHRIZRENICEH W TR, BESEM, 45° Sk, 0°
Fkt, 90° HFEMOMEIZKE (&b, 30%4H37%
FTEA LY, Tl =v A TIREEMMTIRHN30%,
FRPS R KREERL, W% LT BAREIL B Aluminum,_ ! o o
BRIz VAL, Ty s THO kg/mm?, ik 10 -
MT# 3kg/mm? OMEMDY, LlIREKE dHEEIC, %
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KEL -7z, F12, BEIZHWTUR, ETFRERRA mild steel
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Fig. 3 Birefringent patterns in the flat specimen of

annealed aluminum during the creep under the
constant stress (o=9.0 kg/mm?)
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Fig. 4 Strain distributions in the flat specimen of
annealed aluminum during the creep under the
constant stress (o= 9.0 kg/mm?)
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Fig. 5 Birefringent fringe order of photoelastic coat-
ing films on flat specimens of annealed alumi-
num during the creep
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Fig. 7 Strain distributions in the flat specimen cf
annealed mild steel during the creep under the
constant stress (o =34.8kg/mm?)
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Fig. 8 Birefringent fringe order of photoelastic coat-
ing films on flat specimens of annealed mild steel
during the creep
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Fig. 9 Birefringent patterns and strain distributions
in an aluminum flat specimen during the creep
under the constant stress (¢=12.96 kg/mm?)

(tensile axis angle to the working direction is 0
deg)
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Fig. 10 Birefringent patterns and strain distributions

in an aluminum flat specimen during the creep
under the constant stress (¢ =12.88 kg/mm?)
(tensile axis angle to the working directions is
45 deg)
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Fig. 11 Birefringent patterns and strain distributions

in an aluminum flat specimen during the creep
under the constant stress (0 =13.42 kg/mm?)
(tensile axis angle to the working direction is 90
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Fig. 13 Birefringent patterns and strain distributions
in a mild steel flat specimen during the creep
under the constant stress (¢ =27.5 kg/mm?)
(tensile axis angle to the working direction is 45

Fig. 12 Birefringent patterns and strain distributions
in a mild steel flat specimen during the creep
under the constant stress (¢ =25.9 kg/mm?)
(tensile axis angle to the working direction is 0
deg) deg)
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Fig. 14 Birefringent patterns and strain distributions
in a mild steel flat specimen during the creep
under the constant stress (o=26.0 kg/mm?)
(tensile axis angle to the working direction is 90

deg)
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Fig. 17 Birefringent patterns in an annealed alumi-
num specimen with a circular hole during the

tensile creep
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Fig. 19 Birefringent pattens in annealed mild steel
specimens with a circular hole during the tensile

creep
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Fig. 21 Stress concentration factor at the hole on the

horizontal section of specimen with a circular

hole during the tensile creep
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Fig. 22 Birefringent patterns in aluminum specimens
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