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Pre-treatment condition and Curing method for
Fabrication of Al 7075/CFRP Laminates

Je-Heon Lee” and Yeong-Hwan Kim*

ABSTRACT

A study has been made to establish an optimum condition in the surface treatment and curing method
that is important for the fabrication of Al 7075/CFRP laminates. PAA(Phosphoric Acid Anodizing) pro-
vided a good adhesive strength and FPL(Sulfuric / Sodium Dichromate Acid Etching) had a similar adhe-
sive strength with PAA. On the other hand, the poor adhesive strength was shown on vapor degrease and
CAA(Chromic Acid Anodizing). By using the atomic force microscope(AFM), it was found that the PAA
oxide surface obviously had a greater degree of microroughness as compared to vapor degrease, CAA and
FPL treated surfaces. These results support the concept of a mechanical interlocking of the adhesive with-
in the oxide pores as the predominant adhesion mechanism. In curing methods, the adhesive strength of
co-curing method was higher than that of secondary curing method. With respect to stability of specimen
shape, the secondary curing method was better than co-curing method. DMA(Dynamic Mechanical
Analysis) test revealed T, in curing times over 60 min is nearly same, so it is estimated they will have
similar degree of curing and joint durability in using FM300M adhesive film.
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Fig. 1. Schematic illustration of CARALL laminates
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Fig. 2. Macroscopic photographs of carbon/epoxy composites
with various fiber orientation (a) 0° (b) 45° (c) 90°
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Fig. 3. Macroscopic appearances of CARALL specimen with
various carbon/epoxy laminates thickness
{a) 2ply carbon/epoxy laminate

{b) 4ply carbon/epoxy laminate

{c) 6ply carbon/epoxy laminate

(a) 8ply carbon/epoxy laminate

JEG 2AF T ¢FoiE w49 FALAEA 2
#Arg o2 CARALL &4 AFE g3 AHddH= &
FolgdAle 24T @2dF AFRAY FA]
FA9] o FARE L FFEE WA AE A
EAjelmg Higte FAW FA8E Bk 18ln 9
goldeg FA FAYA e A= AAH
ol 7ZwdeEre v 98 F4 0.25mm =HHAE AR
gtk 28l @F0EE eaAfuAe FRPAQA
Hzog op|d & Qe TFvE HAle] Ar]sEE
EAYAS vy] 98 AAEAE Jehln g =z
=z (pre-preg)ol] AMEE olEA] FA9 FAATY
AAAQ $e AE(shee) 3o Fuz @ HF
CYTECAY FM300M nonwoven carrier 34 &
& A1gslgith. CARALLA F ) Al ghaid-F-3kA
t 9 g/ ZA ez o vls HEXEL A}
F584-4% A3t oA o 0.13mmS7A9 44
B SGANGE o EA] £17]14] (epoxy resin matrix)
o AL HARAIA gk A EFCR TE o]
th. Fig. 2+ @479 ZA] gujulo|ES] A
2 auRgs, Fig. 32 FAYES o &3} Az



$13% $4%,2000. 8  AlT075/CFRP B35 BEAlE A2E 98 Axa) 2239 Azhhy A7 45

t Adheshe fim f Al sheetlay up ]

Curing
(@35 0Pa
&enia, 1774C)

Fig. 4. Flow chart of overall process for comparison of surface
treatment condition on Al 7075-T6 aiclad sheet
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Fig. 5. Production for CARALL specimen manufacturing
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Fig. 6. Schematic diagram of lap shear strength test specimen
in Al surface treatment method comparison test
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Fig. 7. Schematic diagram of Bell peel test
(Detail "A”~1: Curing method comparison comparison
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Fig. 8. Shear strength of vapor degrease, CAA, FPL, PAA
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Fig. 9. Peel strength of vapor degrease, CAA, FPL, PAA
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Fig. 10. AFM micrographs of aluminum after various surfaces treatment
(a) Vapor degrease (b) CAA (c) FPL (d) PAA
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Fig. 11. Peel strength of co-curing vs secondary curing specimen
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Fig. 12. Shape of co-curing and secondary curing specimen
(a) secondary curing : short size
(b) upper : co-curing : short size
lower : co-curing : long size
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Fig. 13. Effect of curing pressure in secondary curing
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Table 1. Thickness of CARALL specimen for Bell peel test in
secondary curing
(') : thickness of adhesive film per side

unit : mm
Curing
N 6omin | 90min | 120min
Curin
Pressure
2.464 2.453 2.447
0-35MPa | ) 108) 0.102) | (0.099)
2337 2329 2325
0.60MPa 0.044) | (0.040) | (0.038)

8% 2] A FAE FAAINA Za) HAeY
o] 23l Folzv ZAIE 2YP Aoz AdHEd.
Table 12 ol2jd A2 BA317] Hal o|x Aszpy
< AAIE AHA 2EZYolr ¢E 2 ABA|Zl)

& Age 5AE Usida gk od71A Faele
Aee AA AE FAF FEAA 599 FAE
ERfin] 0.35 MPa 3 #&A] A A7 H9olA <
0.1 mme] FAEAE vehfo] HaA] A zx3)AL A4
Z29 0.1 mm FAEAE 714 2 9E39] ol o
g & JALEE Yepd S & 5 o) ol e
d¥ez Faxedelst 223 gy REL AR
8171 flslMe Al Al A gle olaAst
W3 Ha HJAFAZ FR5E 0.35 MPa g8 z710
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Fig. 14. Effect of curing time on Tg properties of cured adhesive film
{a) 177, 0.35MPa, 30min {b) 177 ¢, 0.35MPa, 60min
{c) 177¢, 0.35MPa, 90min (d) 177, 0.35MPa, 120min
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