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Experimental Investigation on the Rrelationship Between

Wrinkles and Properties of Composite Laminates
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[ABSTRACT] Wrinkles within the composites
laminates are process defects which can be formed during
the manufacturing process. They may have minor or even
sever effect on the properties of the composite products.
In this paper, wrinkles within the composite laminates are
estimated by their length/height ratio, and samples with
wrinkles of different length/height ratio are investigated in
the experiment. Five groups of samples with wrinkles of
different length/height ratio are manufactured by resin in-
fusion process. The effect of the wrinkles within the lami-
nates is evaluated by the open hole compression strength of
the laminates.
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Fig.1 Definition of aspect radio of composites wrinkles

2014 4E35 15 1] - pidlE AR 101



g %ﬂ SPECIAL TOPIC

FFFLE 4R 50 4% ASTM D8464 Bk, K~ 300
mm x 36mm , KO IFFLE AR D6, 8 41 5 n) 4
PR . FF AL 46 50 18 19 A4 Rk
U-3160/BA9914, £F 44§ )22 4 [+45/0/-45/90]5,0 14 ]
R AR R O A O E R (HEVL ) BR i
B T 25 AT Al M i BT A 37 R 50 (R i i
il 28 e o ELA A v A JEE B R 504 B 1k A e 1
DA S A0 X S A2 P e B = A R R 22

ARYGRIG IR T 5 4158 = LR Al st ies , 50
R A B PR T, AR SR a6 1 TR,

F1 AR ERSBREE

Girll [ h | JCRE4K

2 ZR5i1ig
R R FF LR R RE (0 2,
R RBHEREFFLEFEZRENRER

otk 1 338.33 340.24 335.38 0.77
5:0.5 2 255.88 259.22 249.42 2.19
10:0.5 3 262.32 265.54 256.12 2.05
20:0.5 4 265.8 274.07 257.65 2.73
20:1.5 5 255.7 262.81 251.75 241
30:1.5 6 287.19 297.73 272.53 4.56

MRPEE 2, %5 A BRI RE 5 TP FL R 40 8 5 5 R 40
Hranr
21 HEBHSE, FRAEHEENRIE R
FAE 2l 1.2.3 F1 4, T 45 H 7 [ 5 48 9 5 b oy
0.5mm B, AR RE 40 1) B g LT L R 48 58 B 1) 5% T,
W 2 s, Ho “T7 e R4 B B KB

350 100.00

300 90.00
80.00

250 70.00
200 60.00
50.00

150 40.00
100 30.00
" 20.00
10.00

0 ey 0.00

5:0.5 10:0.5 20:0.5
@ﬁﬁ)ul_l H:

B2 BEESE, HEEREE

Fig.2 Increase the length of wrinkles while fix its height
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Fig .3 Failure mode of samples with wrinkles of 10:0.5 length/height ratio
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Fig.4 Increase the height of wrinkles while fix its length
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Fig .5 Failure mode of samples with wrinkles of 20:1.5 length/height ratio
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Fig .6 Open hole compression strength of samples with the
same length/height ration but different length/height value
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