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Abstract

In the composite structures or the concrete structures, to analyze stress concentration factor,
stress distributions and fracture mechanics of them under forces by photoelastic experiment, it
is natural that to develope photoelastic model material for them is surely necessary. Thus, the
orthotropic photoelastic model material for the transparent type photoelastic device was developed
in this paper, it is called Copper Fiber Epoxy Composite and abbreviated as C.F.E.C. It was
found that C.F.E.C. developed in this paper was satisfied with the properties of photoelastic
model material that the photoelastic model material should have and that C.F.E.C. had completely
properties of composite material. It is thought that C.F.E.C. can be applied to both medical
engineering for modeling biological tissue and to the aerospace industry as orthotropic photoelastic

material.
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Table 1 The evaluation of optical and mechanical properties
Specimen | Pitch(mm)| Fiber ply(num,)| 0 | ¢ | Eg/mm®)|  » | G(kg/mm?)| a(3=5468A)mm/kg
A | no-Fiber ] | | a5 | ooses| 12 ‘ 0.93
B 2.44 1 0° 345 0.411 131 0.79
C V,=0.34% 45° 324 0. 427 120 0.81
D 90° 331 0.395 131 0.78
E 2. 44 2 0° 413 0.418 154 0.78
F Vr=0.68% 45° 381 0.432 142 0.79
G 90° 387 0.412 154 0.77
H 2. 44 2 45° 385 0.428 156 0.76
I Vi=0.68% 90° 398 0.417 140 0.72
J 2. 44 3 0° 487 0.432 184 0.73
K Vi=1.0% 45° 457 0. 440 169 0.75
L 90° 470 0.423 184 0.72
M 1.62 2 0° 524 0. 443 176 0.71
N Vi=1.35% 45° 491 0. 448 181 0.72
0 90° 502 0. 429 176 0: 70

Table 2 Comparison of the optical and mechanical properties of Epon 828 with savera photoelastic materials

Young's | Stress-fringe | Figure of Time-edge
Material Modulus Value Merit Creep Machinability
(Mpa) (kN/m) Q(1/mm) Effect
Epon 828 4540 11.4 399 Excellent Excellent Excellent
Epoxy" 3273 10.2 323 Good Good Poor
Epoxy? 3273 11.2 292 Good Good Poor
Epoxy® 3087 10.8 285 Good Excellent Good
CR-39% 1725 15.4 112 Poor Poor Pcor
Homalite 100% 3860 23.6 163 Excellent Excellent Good
Polycarbonate? 2480 7.0 354 Excellent Excellent poor
Urethane rubber® 3 0.18 17 Excellent Excellent Poor
Bakelite Bt-61-893> 4240 15.1 280 Poor Excellent Good
C.F.E.C® 3381 12.4 273 Good Excellent Good
C.FEC? 4047 12.6 321 Good Excellent Good
C.F.EC®» 4773 13.4 357 Good Excellent Good
C.EEC® 5135 13.8 372 Good Excellent Good

1) ERL-2774 with 50 parts per hundred phthalic anhydride, from ref. 7

2) ERL-2774 with 42 parts per hundred phthalic anhydride and 20 parts per

anhydride
3) Epoxy manufactured in this research
4) From Ref. 7
5) From Ref. 22
6) Copper Fiber epoxy composite manufatured in this paper(Vs=0.34%, 6=0)
7) C.F.E.C for V;=0.68% and =0
8) C.F.E.C for V,=1.0% and 8=0
9) C.F.EC. for V,=1.35% and 8=0

hundred hexahydrophthalic
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