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Abstract: The threshold value of stress intensity factor range was acquired according the study of fa-
tigue crack propagation property of directional PMMA (YB-DM-10). It was found that the plot of fa-
tigue crack propagation rate is accordance with Pairs Law and Walker Law. The effect of angles in
plane, frequency and stress ratio on the fatigue crack propagation was studied. According the compar-
ison of coefficient in Pairs Law, Walker Law and morphology SEM in fracture surface under test con-
ditions with different parameters, the effect of different parameters on fatigue crack propagation rate
was analysed. Results show that the fatigue crack propagation rates of test specimens with different
cutting angle in XY plane of PMMA sheet are nearly the same. The frequency has slight effect on the
fatigue crack propagation, except that data become separate in the third region of da/dN-AK plot. On
the condition of same stress intensity factor range, the fatigue crack propagation rate accelerates as the
stress ration increases. The result of the study established foundation for the application of directional
PMMA and the research on the damage tolerance of transparent materials used in aircraft cockpit can-
opies.
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Fig. 1 CT specimen for fatigue crack propagation testing
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Fig. 2 Data comparison between optical and compliance method
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Table 1  Static testing results of CT specimens

Sample No Paticmax/N Kic/(MPa « ml"2>
1 1108. 1 2.155
2 1116.3 2.164

Mean value 1112.2 2.160
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Fig. 3 Load and crack length versus loading cycle
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Fig. 5 Plot showing data results of specimens with different cutting angles (a) f=1,R=0.1;(b) f=4,R=0.1;(c) f=4,R=0.4
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Table 2 Value of constant in Paris Law and Walker Law
Paris Law Walker Law
Sample No R
Constant A Constant m Constant C Constant m Constant n
CT-f4-0°-1 0.1 7.51594 X107 6. 8282
CT-{4-0°-2 0. 25 1.48850<10°°¢ 6. 8828 4.01283x10°7 —0.67987 7.02151
CT-f4-0°-3 0.4 4.89086 X106 8.1418
CT-f4-45°-1 0.1 7.61351 X107 6. 3859
CT-f4-45°-2 0. 25 1.46144X10°¢ 7.0187 3.4688X 107 —0.79428 6.96915
CT-f4-45°-3 0.4 5.81766>X106 7.4092
CT-4-90°-1 0.1 7.83293 X107 6.6489
CT-f4-90°-2 0.25 1.68353X 1076 7.4549 3.53075X 1077 —0.77645 7.30381
CT-14-90°-3 0.4 6.44354 X106 7.6054
Mean — 7.15287 3.67079X107 —0.7502 7.09816
Stand dev — 0.54524 2.97828 X108 0.06156 0. 18001
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Fig. 8 Fracture surface of specimen and typical location

it A

N =

B9 Firzs g 3 A S B Y S0 e e T, b
T 55 W 283 1 T2 B R B W ZRELY R T 1) (Y [))
B2 B0, BRI 97 R B BN 0 55 ALY Rk
TAI 14 185 2% 30 [B) B 094 O T 2 2 T 72 A5 ML o L op e o
LY R XIS 45 Fe B B 3 i fue RS » A 9 s
XS H T NS A AK L RS i A B S R
W 53 5 % 5 Ry R P 2 1T

9 7R B R URE Y St AL IR R 3R T
() B 55 ZLB0Y A0 06 B BE s (D) 2 57 2480 SR IR 45 SR B B s (o) PR R B0 g B BE

Fig. 9 Typical fracture surface of specimens

(a)initial phase of fatigue crack propagation; (b)ending phase of fatigue crack propagation;(c)phase of rapid crack propagation
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