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Experimental Analysis on Residual Compressive Strength
of Graphite/Epoxy and Graphite/PEEK Composite Laminates
After Low-Velocity Impact

LLH. Choi”, Y.R. Choi"“and C.S. Hong"

ABSTRACT

Low-velocity impact damage characteristics and residual compressive strength of quasi-isotropic
graphite/epoxy and graphite/PEEK laminates are investigated. Low-velocity impact tests are
performed using a drop weight type impact test system and the damage zone due to impact
is detected by C-scan. The damaged area detected by C-scan is compared with the delaminations
from deply technique. From the results of the deply, the impact damage is simulated for co-
mpressive test specimens with the ply by ply delaminations. Compressive tests of the dela-
mination-simulated specimens and the impacted specimens are performed to compare the residual
compressive strengths to each other. Also the low-velocity impact damage characteristics of the
graphite/epoxy and graphite/PEEK laminates are discussed.
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Table 1. Material properties of lamina.

material property | graphite/epoxy | graphite/PEEK
ply thickness(mm) 0.125 0.125
density p(10°Kg/m® 1.58 1.60
E(GPa) 135.4 130.0

Es, Es(GPa) 9.6 10.3

Gyp» Gy3(GP2) 4.8 5.45
Go3(GPa) 3.2 5.45

Vg Vg3 0.31 0.33,0.3
Voy 0.52 0.35
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Fig. 1. Curing cycles for graphite/epoxy and gra-
phite/PEEK composite laminates.
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Fig. 3. Typical impact force history and energy
history.
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Table 2.Residual compressive strengthes of the
impacted specimens.

[0,/45,/—45,/90, 1,

— graphite/epoxy — — graphite/PEEK—
impact |specimen compressive| impact|specimen |compressive,
energy| No. strength |lenergy] No. strength

) MPa) | (D (MPa)
0~-1 485.8 0-1 532.9

0 0—2 429.2 0 0—-2 545.5
03 399.1 0-3 429.2
average | 437.9 average | 502.5

2-1 198.5 5-1 313.6

2 2-2 205.8 5 5-2 340.6
2—3 231.2 5-3 312.5
average | 211.8 average | 322.2

31 191.9 7—1 313.6

3 3-2 189.0 7 72 296.5
3—3. 192.5 7-3 291.0
average | 191.1 average |  300.0

5—-1 151.5 9-1 252.3

5 52 153.9 9 9-2 245.0
5-3 160.8 9-3 256.2
average | 155.4 average | 251.2
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Table 3. Residual compressive strengthes of the
impacted specimens and the delamina-
tion-simulated specimens.

-3J- graphite/epoxy [0,/45,/~45,/90,],
Simulated Simulated Impacted
No. specimen(2D) | specimen(3D) | specimen
1 367.8 236.8 191.9
2 336.5 258.5 189.0
3 297.3 214.3 192.5
average 333.9 236.5 191.1
—5]- graphite/epoxy [0,/45,/~45,/90,],
. Simulated Simulated Impacted
No. specimen(2D) | specimen(3D) | specimen
1 288.1 184.4 151.5
2 276.0 198.3 153.9
3 - 180.1 160.8
average 282.1 187.6 155.4
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