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This study describes a temperature dependence of transverse cracking in cross-ply CFRP laminates. A
temperature-dependent transverse strength of the unidirectional composite is measured in order to discuss the
temperature-dependent transverse crack occurring. The temperature dependence of transverse cracking is correlated
with the temperature dependences of 90° layer strength and thermal residual stress in the cross-ply laminate under
elevated temperature. The stacking sequence of the cross-ply laminates is also varied as a parameter. Whether the
transverse crack occurs at relatively low load or high load at elevated temperature is then predicted considering the
relationship between the temperature-dependent 90° layer strength and thermal residual stress.
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(a) Unidirectional laminate
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(b) Cross-ply laminates

Fig.1 Specimen’s dimensions.

Loadin% direction

Fig.2 Schematic of stacking sequence for cross-ply
laminates.
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Fig.3 Observation by an optical microscope of transverse
crack and local delamination caused under static
tensile loading at 100 degrees.
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(b) 80% of rupture loading

(c) 90% of rupture loading

Fig.4 Observation by Soft X-ray photography of
transverse crack growth caused under static tensile
loading at 100 degrees.
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Fig.5 Transverse crack density as a function of the applied
strain at each temperature condition,

(a) At room temperature (b) At 100 degrees

Fig.6  Photos of failure surface for longitudinal tensile test
at room temperature and 100 degrees observed by a
scanning electron microscope.

Table I Tensile strength of unidirectional laminates.

Temperature T |RT.(25)| 100
Longitudinal tensile strength MPa | 2.2X10° | 2.4 X 10
Transverse tensile Strength  MPa 69 57
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Fig.8 Released residual stress in 90° plies as a function of
the ratio of the number of 90°plies at the
temperature difference of 75 degrees.
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Fig.9 Transition of transverse crack growth at the 90° plies
ratio of 0.9.
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