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Abstract: The innovatively high performance AL/APC-2 hybrid cross-ply nanocomposite laminates were
successfully fabricated. The well-known problem of delamination was mostly eliminated by the surface
treatment of electroplating of Al 2024 sheets, instead of conventionally chemical etching by CrO; etchants.
Additions of optimal nanoparticles of SiO, into APC-2 cross-ply laminates were used to improve the me-
chanical properties of hybrid laminates even at elevated temperature. From the received data, the mechanical
proper-ties, such as ultimate tensile strength and longitudinal stiffness, of hybrid nanocomposite laminates by
electroplating are better than those by chemical etching about 6% to 10%. As for the tension-tension (T-T)
constant stress amplitude cyclic tests at elevated temperature, the applies stress vs. cycles (S-N) curves go
downwards as the temperature rising. However, the normalized S-N curves, by the corresponding ultimate
strength at specific temperature, become mixed together. They are separate at least over 105 cycles. That
evidently demonstrate the superior properties of the hybrid nanocomposite laminates have been achieved.
Also, no delaminations were found in tensile and cyclic tests at elevated temperature. That significantly
shows a nearly perfect bonding in hybrid laminates is made.
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Table 1. The average mechanical properties of AlI/APC-2 cross-ply

_—— nanocomposite at elevated temperatures with two different surface
500 — ——Vacuum treatments of Al 2024 sheets
| - ® 1 SRTHAPRHFERELEZEZ 2024 33186 AIAPC-2 +F
EFEAREMRERZ MW FHE
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< S Properties
¢ 4
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2 g
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Figure 1. Curing process for AI/APC-2 hybrid 4
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Figure 5. The surface of Al sheet (a) without surface treatment, cell base structure by anodic method (b) x500 (c) x50000 (d) x100000
Bl 5 RiREE QFLRELE, PERLE ZMIEELZR (b)x500 (c)x50,000 (d)x100,000

4. #He

HZERTHI/E Mg/APC-2 Z5KEMAZ IR 45K,
BT 15%00 22, TR DA 2 2 2 T b 21
P A P RE AR R . TEL, SR FH BH R R B 7 VAR
FEG A Z . PRl 3R T A BV BT AR 2 LA e
PIEAAINGR 1, LM S AR RERISE T, BN
AR SR P AR SR . BEE B, MR R R
AR 55 ST, RIS AR PR SRR B A8 1 R e T
EE . IhH AVAPC-2 JRAFUEREIFE, #hik
THES5APC2 LT RENF & 5IRARZRA
FUFHIEERE . B 5 NS HBH AL HEVE 2 SRR K T 2
SEM K, HZEMAH 42,

A, BTS00 ) 3 B 355 Bl T
JEE T v AT 0k, 1 A SR AR 55 B B T 7E 150°C B
HOF 10%0 RSN, HERILPAZR. SN
2 B I T R T ) S — FROR T A R, TR
DL A RS B R A fE B2 DARIRE Y 77 302
B SR, FERE—REE R R, JEEAL S-N £k

Copyright © 2011 Hanspub

fr B 5 R U PR 5 K AE i, X e ey
FEHUBE T L3R5 20

5. &hig

T E/APC-2 ZAKE MR BRI, Hos
i Z AR S o IR E 23RS . sl IRIAL
PR BT &, BHAK R R A B 2 R B 2 A0 T 2
Zlik. BeAh, RS RIR BT AP R B . B
BIXAEH] S-N BHZRAE/N T 104 RIS AR IEITNAE
105 JRUJG AT, X BARUEY 1 QUE i 7R
EAERAE R R T BRAIRIUE 7 ks ) B B
SR PERE

6. Bt

T B2 B B, T RIS NSC97-2221-
E-110-020.

BEH (References)

[1] M. Hussain, A. Nakahira, K. Niihara. Mechanical Property Im-

NAT



38

(2]

(3]

(4]

(5]

(6]
(7]

(8]

FEWIAESE | B /DR ET 4R BEBE AR TR AN 5 S 2K B M AR R Z Wi 5 il S HUAT

provement of Carbon Fiber Reinforced Epoxy Composites by
A1203 Filler Dispersion. Materials Letter, 1996, 26(3): 185.

A. Nakahira, K. Niihara. Control of Water Absorption and Its
Effect on Interlaminar Shear Strength of CFRC with Al203
Dispersion. Materials Science and Engineering A, 1999, 272(2):
264.

K. H. Kim. Study of Fiber/Matrix Interface in SiC Fiber Rein-
forced Calcium Aluminosilicate Matrix Composite. New Jersey:
Stevens Institute of Technology, 1993.

J. Lin. Synthesis and Phase Behavior Investigations of Inorganic
Materials in Organic Polymer Solid Matrices. Pennsylvania: The
Pennsylvania State University, 1992.

Q. H. Wang, Q. J. Xue, W. M. Liu, et al. The Friction and Waer
Characterristics of Nanometer SiC and Polytetrafluoroethylene
Filled Polyetheretherketone. Wear, 2000, 243(1-2): 140.

Z. Qi. Synthesis of Conducting Polymer Colloids, Hollow
nano-paritcles, and nanofibers. Canada: McGill University, 1993.
T. Li. Fabrication and Characterization of Nanometer-sized
Metal and Semiconductor Particles and Nano-sized Composites.
Gainesville: University of Florida, 1996.

M.-H. R. Jen, Y.-C. Tseng, C.-H. Wu. Manufacturing and Me-

Copyright © 2011 Hanspub

(9]

[10]

[11]

[12]

[13]

[14]

chanical Response of Nanocomposite Laminates. Composites
Science and Technology, 2005, 65(5): 775-779.

L. B. Vogelesang, J. W. Gunnink. ARALL A materials challenge
for the next generation of aircraft. Mater. &Design, 1986, 7(6):
287-300.

T. Lin, P. W. Kao, F. S. Yang. Fatigue behaviour of carbon fi-
bre-reinforced aluminium laminates. Compos., 1991, 22(2):
135-141.

T. Lin, P. W. Kao. Effect of fiber bridging on the fatigue crack
propagation in carbon fiber-reinforced aluminum laminates. Ma-
terial Science Engineering A, 1995, 190(1-2): 65-73.

M.-H. R. Jen, Y.-C. Tseng, P.-Y. Li. Fatigue response of hybrid
magnesium/carbon-fiber/peek nanocomposite laminates at ele-
vated temperature. Journal of JSEM, 2007, 7(Special Issue):
56-60.

T. E. Attwood, P. C. Dawson, L. J. Freeman, et al. Synthesis and
properties of polyaryletherketones. Polymer, 1981, 22(8):
1096-1103.

P. C. Dawson, D. J. Blundell. X-ray data for poly (aryl ether
ketones). Polymer, 1980, 21: 577-578.

NAT



