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Abstract: This paper provides the compressive failure strength value of composite laminate developed by using
regression analysis method. Composite material in this document is a Carbon/Epoxy unidirection(UD) tape
prepreg(Cycom G40-800/5276-1) cured at 350°F(177°C). The operating temperature is —60°F~+200°F(-55°C~
+95°C). A total of 56 compression tests were conducted on specimens from eight (8) distinct laminates that were
laid up by standard angle layers (0°, +45°, -45° and 90°). The ASTM-D-6484 standard was used for test method.
The regression analysis was performed with the response variable being the laminate ultimate fracture strength and
the regressor variables being two ply orientations (0° and +45°).
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Table 1 Cured lamina mechanical properties

Item Unit Value
(70°F @ AMB)
Laminar thickness in 0.00741
E* Msi 21.18
Elastic A
E, Msi 1.31
modulus
G12 Msi 0.49
Poi ’
01ss.on s v . 0.33
ratio
* Sk QI B ARt S e A ghe] A
Table 2 Test matrix
0£45/90%) | NO OF | (orasiopuy | NO- of
specimen specimen
10/60/30 7 30/50/20 7
20/60/20 7 30/60/10 7
25/50/25 7 50/40/10 7
30/40/30 7 60/20/20 7

Table 3 Stacking sequence of specimens

(0/+45/90%) | Plies
10/60/30 | 20
20/60120 | 20
25/50/25 | 16
30/4030 | 20
30/50/20 | 20
30/60/10 | 20
50/40/10 | 20
60/20120 | 20

Stacking sequence
[45/90/-45/0/-45/45/90/90/45/-45]s
[45/90/-45/0/-45/45/90/0/45/-45]s
[45/90/-45/0/90/0/-45/45]s
[45/90/-45/0/90/0/-45/90/45/0]s
[45/90/-45/0/-45/45/0/90/-45/0]s
[45/90/-45/0/-45/45/0/45/-45/0]s
[45/90/-45/0/0/0/-45/0/45/0]s
[45/90/0/-45/0/0/0/90/0/0]s
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Fig. 1 Test set-up configuration and specimens for
unnotched laminate compression test

(c) after Test
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Table 4 Compressive failure strength(30% of 0° ply)

|

BHAE 2

Specimen Compressive fracture strain (in/in)
No. 30/40/30% 30/50/20% 30/60/10%
1 0.011781 0.011296 0.011231
2 ---* 0.011039 0.012223
3 0.012962 0.011852 0.012315
4 0.012732 0.011653 0.011266
5 0.010324 0.011677 0.012117
6 0.012674 0.011562 0.011513
7 0.012892 0.011315 0.012379
Average 0.012228 0.011485 0.011863
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Table 5 Comparison of regression values for test values

gww * ) Compressive fracture
Eumo 30 Specimen strain (in/in) Error(%)
# 00140 % (0/£45/90%) (Test/RAM-1)
z, \\\ Test RAM
-l ? e \\\\-X 10/60/30 | 0.013478 | 0.013455 +0.17
o 50
:innnao 20/60/20 0.012517 0.012615 -0.78
]
5 oomeo 25/50/25 0.012632 0.012267 2.98
s 30/40/30 0.012228 | 0.012256 -0.23
| | 30/5020 | 0.011485 | 0.011764 237
b Fe:emﬂ" Plies:[mREI:live to /::alysis Dire:l?on) " K 30/60/10 001 1863 001 1776 +O74
50/40/10 0.009954 0.009913 +0.41
Fig. 2 Compressive failure strength for unnotched 60/20/20 0010237 | 0.010240 0,03
compression laminate
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Fig. 5 Comparison of UNC laminate test data for
regression curve (50% of +45° plies)
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