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Table 1  geometry of specimens
Diameter Length Width Thickness
Group No.
D/mm L/mm W/mm h/mm
1 — 230 38 50
2 12.5 300 50 50
3 6.4 300 38 50

1.2 KGFEE5FFK

PP 57 5050 AF INSTRONS802 A1 BHA 5 #L -
HEAT 50 4% I HB5440—1989 (B £F 4E W g 2 &
FEORHRL-RERE 95 5 7 ) AR v, IR IR A 1
FHHARTECER) AERE N (23 £3)C,

X = 2R AR 43 ) S HEAT AR il e , 15 B 4
LA R A R B, FH DA o 9 57 1 56 T i A A



86 it = M o# % W %32 %
gl %3 LMW ERIRR S B
> ya _
Table 3 Fatigue life of smooth laminates
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Specimen No. Stress level Fatigue life
S T700-KF1-1 92022
o Y T700-KF1-2 70% 89470
< L _ ; T700-KF1-3 4604
(a) T700-KF2-1 267251
= T700-KF2-2 65% 210070
. N 1V
] T700-KF2-3 284536
9, T700-KF3-1 60% 1501105
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Fig. 1 specimens for fatigue test (a)smooth laminate;

(b) laminate with a hole
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Table 2 tensile strength of specimens

Group Diameter Tensile modulus Tensile strength
No. D/mm E/GPa o,/ MPa
1 — 53.98 1011. 41
2 12.5 62.76 494.73
3 6.4 52.77 568. 37
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Fig.2  Stiffness attenuation curve of smooth lamiates
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Fig.3 Tension-tension fatigue failure of smooth laminate
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Fig.4 C-scan result of smooth laminate after tension-tension
fatigue test (a) 1000 cycles; (b) 10000 cycles;
(¢)30000 cycles
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Table 4  Fatigue lives of laminates with holes

Specimen Diameter Stress Fatigue
No. /mm level/% life

T700-KT1-1 12.36 71298
T700-KT1-2 12.36 90 65789
T700-KT1-3 12.34 17658
T700-KT2-1 6.38 32623
T700-KT2-2 6.40 85 29687
T700-KT2-3 6.38 35228
T700-KT3-1 6.38 80 397326
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Fig.5 Tension-tension fatigue failure of laminate with a hole
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Fig.6 C-scan result of laminate with a hole after

tension-tension fatigue test (a)5000 cycles;

(b)8000 cycles; (c¢)12000 cycles
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Table 5 Damage turning point
Stress level Turnning point n /N Damage D
70% 88. 4% 0.31
65% 93. 0% 0.33
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B calculating results for specimens with a

Table 7

hole of different diameter
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Table 6  Fatigue Life Predication results at 60% stress level
Life results Life results Error
Stress level
by prediction N by test N* /%
60% 1808190 1501105 20.5

Hole diameter Fatigue stress Average stress Average
d/mm o/MPa o,/MPa A B
12.5 454.70 954.36 0.7994

0.7871
6.4 483.12 836.13 0.7748
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Table 8 Fatigue Life Predication result of specimen T700-KF2-1

Hole diameter Life results Life results Error
d/mm by prediction N by test N* &8/ %
6.4 512905 397326 290.1
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Study on Tension-Tension Fatigue Properties of

T700 Composite Laminates

WANG Jun,

CHENG Xiao-quan,

ZHANG Ji-kui, LI Zheng-neng

(School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Tension-tension fatigue test was carried out on T700/9368 composite smooth laminates and those with a hole of different di-

ameter. The stiffness attenuation of the specimens was measured while bearing fatigue load and the fatigue damage mechanism of T700/

9368 composite laminates was explored by ultrasonic C-scan. The damage model of the laminates was established according to the

“Means of Elasticity Modulus”.

Based on average stress criterion, the damage model of the laminates with holes was established as

well. The experimental data was fit into the fatigue damage model with least-squares method, to obtain a specific formula for calculating

the fatigue life of T700/9368 laminates. Applying this formula to predict fatigue life of laminates under several different stress levels,

the results are in a good agreement with experimental data.

Key words: T700 ;composite laminate ; tension-tension fatigue life





