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Hygrothermal Effects on the Interfacial Shear Strength
of Carbon Fiber Reinforced Composites

Myung Cheon Lee*

ABSTRACT

To investigate the hygrothermal effects on the interfacial shear strengths of fiber reinforced
composites, the DGEBA and TGDDM based epoxy and PEEK and PPS based thermoplastic samples
were conditioned in distilled hot water. Single fiber fragment technique was applied to measure
the interfacial shear strengths of those samples. After 11 days immersion in 80C water, the
interfacial shear strengths of DGEBA/AS4 and DGEBA/AU4 decreased 57 and 35%, respectively.
Also, the interfacial shear strength of PEEK/AS4 immersed in 45, 65, 85C water for 15 days
were decreased 3.5, 11.6, 15.6%, while those of PPS/AS4 immersed in 45, 65C water for
15 days decreased 16. 3 and 30.8%, respectively. The interfacial shear strength of all the samples
decreased rapidly at the early stage of hygrothermal condtion.
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The PEEK specimen showing cold-drawing
after tensile test

Fig. 1.

Fig.2. The fragmented fiber in the resin after
tensile test
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Table 1. The results of calculation for the interfa-
cial shear strength of PEEK/AS4,
Treatment | Fragment
Condition Nui?;)er ¢ A 7 (MPa)
Untreated 103 3.08 | 42.44 | 57.88
3 days 72 3.42 | 43.44 | 54.34
45T | 7 days 75 2.96 | 43.89 | 56.93
15 days 79 4.02 | 40.24 | 55.86
3 days 59 2.99 | 47.55 | 52.33
65C | 7 days 74 3.28 | 46.85 | 51.18
15 days 69 3.32 | 46.66 | 51.15
3 days 75 3.18 | 47.67 | 50.93
85C | 7 days 52 2.71 | 55,13 | 47.36
15 days 52 2.94 | 51.37 | 48.83
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Table 2. The results of calculation for the interfa- 80
cial shear strength of PPS/AS4, = 75 L
Treatment | Fragment % 70 @ 45C
Condition Number a A v (MP2) ; B B 65°C
Untreated 51| 2.27 | 43.03 | 67.78 g 61
3 days 46 3.11 40,88 | 59.90 % 60 -
45C [ 7days | 49| 2.54 | 45.95 | 58.93 & 55|
15days| 37 3.01 | 43.73 | 56.72 &
3days | 39 | 2.90 | 47.01 | 53.66 g 0
65C | 7days | 33 2.68 | 49.51 | 53.04 g 451
15days| 29 2.78 | 54.93 | 46.93 5 40 L
Table 3. The results of calculation for the interfa- E. 35
cial shear strength of DGEBA/AS4 and Z 30 |-
DGEBA/AU4 at 80T, i I ! ) ! L1

Treatment | Fragment
Condition Nu%n%er ¢ A = (MPa)
0 days 84 4.03 63.71 28.4
AS4 3 days 36 3.58 96,76 19.4
7 days 24 8.44 |113.83 | 14.1
11 days 21 6.08 | 136.49 | 12.2
0 days 54 4.42 | 84.13 | 18.5
AU4 3 days 21 6.15 93.80 | 15.7
7 days 22 7.23 1 117.58 | 12.2
11 days 21 4.14 | 134,97 | 11.7
70 T T T T T ] T T
65 L @ 45°C a
B  65°C
A 85°C
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Fig. 3. Interfacial shear strength of PEEK/AS4 at
45, 65, 85C as a function of time,
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