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Finite Element Analysis for the Design of Fiber Reinforced Metal Cylinder

Tae-Hwan Kim', Wie-Dae Kim™, Chul-Gon Jeong™

ABSTRACT

This paper describes the design of dual-structured and thick-walled cylinder made of composites and special
steel. The structure of special steel and composites reduce the weight of a product maintaining its property
which is proper to the characteristics. Hence they are used in the fields, such as various ground weapons,
aerospace and sports industries, where high elasticity and low weight are required. Thus in this study, the
analysis was conducted to find the most proper composite application method changing its types and angle of
laminates for the design. Through the comparison of the results, we suggest the method for composite
application which is the most appropriate to the designing purpose of this study.
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Table 1 AISI 43409] 7]4|% &4

Value Property

E (psi) 29.7 % 10% (psi)
v 0.29

G (psi) 11.51 % 10° (psi)

E, (psi) 1.71 % 10° (psi)
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Table 2 E3A =] 24

T300/5208 IM7/8552 T800/924C
Ly, (psi) 26.25 % 10° 20.25 % 10° 26.25 % 10°
Ly (psi) 1.49 % 109 1.65 10° 26.25 % 10°
Ly (psi) 1.49 % 10° 1.65 10° 26.25 % 10°
Vis 0.28 0.32 0.35
Vis 0.28 0.32 0.35
Vg 0.43 0.46 0.23
G5 (psi) 10.40 X 10° 6.89 % 10° 8.70 < 10°
Giz(psi) 10.40 x 10° 6.89 % 10° 8.70 % 10°
Gas(psi) 7.29 X 10° 5.65 < 10° 8.56 < 10°

o527 Table 3o vebt Qo A7l avkel 2% #y)
HAISEAL, WS 2H8A1A A oA aidS 3stalct.

Table 3 A= AA AgH 3F=A

Value Property
P, 43,000 (psi)
P, 0

e 47 RolA ¥ 7371$2i 3%, 5% °| &7 FHE
AAG H EFAEE A A 5L el disl 3l
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Table 4 7129 AREote] FAT o] g £ ]

g A v
5% 3%
A 716 80.2
T300/5208 B 87.0 94.9
C 59.3 69.1
A 70.0 793
B3 T800/924C B 84.9 97.0
C 59.3 68.8
A 69.3 78.1
IM7/8552 B 83.0 90.9
C 59.3 68.8

*2Z7F - A 90°,0°54.75°  B: 90° C: 0°
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Value Property
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P, 0
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Value Property
A= 50%
P; 62,600 (psi)
P, 0
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