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Abstract: The mechanical properties and tension-tension fatigue life of 2. 5D resin base
woven composites at various temperatures, including room temperature (20 “C) and high-
temperature (180°C), were obtained by static tensile and tension-tension fatigue tests. Based
on macroscopic tests, the damage modes and failure mechanism of the materials subjecting to
static tensile and tension-tension fatigue loadings were discussed. Meanwhile, the relation-
ship between residual strength and static strength was compared, and the influence of tem-
perature on the static tensile and fatigue life was then analyzed. The results show that the
weft modulus is not sensitive to temperature, ranging from 20 °C to 180 °C, but the weft

strength and fatigue life have a downward trend with the temperature increase. The weflt fa-
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tigue life experiences a quite short cycle (less than 10* cycles) prior to the ultimate failure at

high temperature and high stress level Chigher than 80 % static strength) , however, the corre-

sponding life tends to be 10° cycles when the stress level declines by only 2%. Additionally, the

elevated residual strength is higher than the static strength tested at the same temperature.

Key words:

2. 5D woven composites; elevated temperature; static tensile test;

fatigue test; residual strength test; failure mechanism
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Table 1 Test results of 2. SD woven composites subjecting to static tensile loading at room temperature and elevated temperature
B e F2 B SR Y1y B
S Y O R o TN B TV 9%

S1 29. 670 12. 82 246. 860
S2 20 32.428 32.296 7.936 11.59 234. 765 237.573 3.472
S3 34.791 11. 74 231. 094
S4 24. 879 12.08 232. 361
S5 180 26. 164 25.015 4. 345 12.49 232.471 236. 652 3.100
S6 24.003 12. 69 245.123

(a) 452U

mnmf%@%n

%25 1 mm
(b) %5 ikl 1 IE R E

=25 1 mm

(e) 180 CIHT1 - PLE

EORT 100 100 1
(c) 45 iRk T R R

uhﬂmmh'“ -
(F) 180 Ui 11 Je i Aopi izl
F6 2 T MmN a1 T

Fig. 6 Fracture morphologies of the static tensile specimens tested at room temperature and elevated temperature
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Table 2 Test results of 2. 5D woven composites subjecting to weft tension-tension fatigue loading at room temperature

No. R 1 7K e K Jj/MPa /N J/MPa %57 75 /IRAG IR B9 57 75 A / R AE B
F1 215

93 % s, 220. 94 22.09 198
F2 180
F3 335

85 %0, 201. 94 20.19 328
F4 320
F5 570
F6 82 %o, 194. 81 19. 48 1321 2583
F7 5858
F8 80 %a, 190. 06 19.01 109" 10%
F9 79 % s, 187. 68 18.77 10°* 10°*

TE i« SRR T © R BUE B0 PR O BRI 26 1k 33
R3 BET254NAESHBSEAE-RES

Table 3 Test results of 2. 5D woven composites subjecting to weft tension-tension fatigue loading at elevated temperature

No. B F3 7K i KR Jj/MPa /NN J/MPa 3255 75 4 /RGN S B09E 57 75 A / A B
F10 164

93 %o, 220. 09 22.01 179
F11 193
F12 490

84 %o, 198.79 19. 88 410
F13 330
Fl4 764

79 %0, 186. 96 18.70 632
F15 500
F16

78 %o, 184. 56 18. 46 10" 10%”
F17
F18 77 %4 182. 22 18.22 10%* 10°
F19 75 %o, 177. 49 17.75 10" 10%
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Fig. 7 Normalized stress-fatigue life at room

temperature and elevated temperature
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Fig. 8 Fracture morphologies of the fatigued specimens tested at room temperature and elevated temperature
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