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Evaluation of Test Method on the Tensile
Properties of Cross-ply CFRP "

Yoshio NOGUCHI " !

ABSTRACT

U To establish a standardized test method for evaluating the strength characteristics of
composite materials, we performed tensile tests on CFRP. Carbon fiber with high-strength
and intermediate/elastic/ modulus was used for the reinforced fiber with epoxy resin. Test
plates were three kinds of cross-ply CFRP: four plies, eight plies and twelve plies, where
all lamination numbers were symmetrical in respect of the unidirectional fiber reinforced
prepreg. A straight-sided coupon test piece was used, and the cases in which the tip shape
of tab material for the grip portions was tapered and at right angle were compared. Static
tensile strength tests and tensile fatigue strength tests of each cross-ply CFRP were carried
out. Damage and destruction aspects of the test pieces were observed by an X-ray radiog-
raphy penetrative crack detection method. The tensile fatigue strength of cross-ply CFRP
with lower lamination number was teduced. Due to adhesion peeling in the taper, the effect

of the taper disappeared in the tip of the grip portion tab of the test piece.

Key words: Composite materials, Carbon/epoxy, Cross ply laminates, Tensile test,

Fatigue strength, Damage, X-ray radiography
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S ud MPall S 1/ S ONm
1203 0.92 1.060x 10
1203 0.92 1.930x 10’
1203 0.92 2.230x 10°
1203 0.92 1.832x 10*
1203 0.92 2.160x 10
1177 0.90 1492 x 10*
1177 0.90 6.510x 10°
1177 0.90 1.683x 10°
1151 0.88 1.196 x 10
1151 0.88 3.197x 10
1151 0.88 5344 x 10°
1151 0.88 9.603x 10°
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1199 0.90 2.010x 10° 1250 0.94 2.017x 10
1199 0.90 5273 10 1224 0.92 1.380x 10’
1161 0.87 4470% 10" 1224 0.92 8.240x 10°
1161 0.87 5.324x 10 1224 0.92 1.949x 10°
1148 0.86 6.276x 10" 1197 0.90 8.169x 10
1148 0.86 1.488x 10° 1197 0.90 9.065x 10"
1095 0.82 4248 x 10° 1197 0.90 9945x 10*
1095 0.82 6.250 x 10° 1170 0.88 1.884x 10°
1068 0.80 7.347x 10° 1170 0.88 6.881x 10°
1068 0.80 7658 10° 1170 0.88 9798 x 10°
1041 0.78 1976 x 10° 1144 0.86 1.253x 10
1144 0.86 1.724x 10°
1144 0.86 2871 x 10°
1117 0.84 4206 10°

This document is provided by JAXA.



Ob0O0O0cCFrRPOOOOOOOOOOOODOCOO 15
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1260 0.94 5480 x 10° 1268 0.94 1.760 x 10’
1260 0.94 1.744 x 10* 1241 0.92 1.989x 10°
1247 0.93 6.300 x 10° 1214 0.90 4910x 10°
1247 0.93 9.900x 10° 1214 0.90 2.089x 10°
1247 0.93 1970 10* 1214 0.90 3896 x 10°
1221 0.91 1.770x 10* 1173 0.87 1.187x 10
1194 0.89 1.780x 10* 1173 0.87 1926 x 10*
1194 0.89 7.720% 10 1173 0.87 3958 x 10°
1194 0.89 2.395x 10° 1133 0.84 2875 % 10°
1168 0.87 9597 x 10* 1133 0.84 6.496 x 10°
1168 0.87 1.121x 10° 1133 0.84 8.747x 10°
1168 0.87 1452% 10° 1106 0.82 1.113x 10°
1151 0.86 7.008x 10° 1106 0.82 1467 x 10°
1125 0.84 3900 10° 1106 0.82 1.809x 10°
1125 0.84 1.690x 10°
1100 0.82 2543 % 10°
1100 0.82 7.233x 10°
1100 0.82 9.465x 10°
1050 0.78 8511x 10°
1050 0.78 1.336x 10°
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