238

SR EH TR x|

Journal of the Korean Institute of Surface Engineering

Vol. 29, No_ 4, Aug. 1936
<AF=E>

BFReeq A

Peel Strength Analyses of Copper/Epoxy System
K. S. Choi, Jin Yu and H. Y. Lee

Dept. of Materials Science & Engineering

Korea Advanced Institute of Science and Technology
Taejon, Korea 305—-701

Abstract

In order to study the effect of interface oxides on the adhesion strength of the copper/epoxy

system, copper foils were immersed in black oxide or brown oxide forming solutions before lamina-

tion with epoxy prepregs, and variation of peel strength with the treatment time were investigated.

Results showed that peel strength decreased rapidly up to 1 minute of treatment time and re-

mained constant in the case of the black oxide treated specimens, which was accompanied by the

thickening of Cu,0 at the Copper/Epoxy interface during the period. In contrast, peel strength in-

creased rapidly up to 1 minute of treatment time and remained constant in the case of the brown

oxide treated specimens, which could be ascribed to the thickening of CuO. Subsequent heat treat-

ments of the Copper/Epoxy laminations at 120°C in air showed that peel strength remained con-

stant in the case of the black oxide treated specimens but decreased gradually in the case of the

brown oxide treated specimens. Following XPS analyses revealed that the latter was possibly
caused by the coalescence of CuO at the Copper/Epoxy interface into Cu,O.
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Fig. 1. Lamination of copper and epoxy with hot
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Fig. 2. X—ray diffraction patterns of copper foils
treated in the black oxide forming solution
for {a} 1, (b) 3, (c) 5, and (d) 10minutes.
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Table 2. JCPDS card Pattern of Copper, Cuprous oxide, and Cupric Oxide.
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Fig. 3. X—ray diffraction patterns of copper foils
treated in the brown oxide forming solution

for (a) 1, (b) 3, {¢) b, and (d) 10minutes.
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Fig. 4. SEM micrographs of copper foils ;

(a) etched state, (b) black oxide treated for 1minute,

(c) black oxide treated for 3minutes, and (d} brown oxide treated for 10minutes.
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Fig. 5. Galvanostatic reduction traces of copper
foils treated in black oxide forming solution
for (a) 1 and (b) 5minutes, and in brown
oxide forming solution for (c¢) 1 and (d)
10minutes.
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Fig. 12. X-ray diffraction patterns of peeled metal
and epoxy side of black oxide.
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Fig. 13. X-ray diffraction patterns of peeled metal
and epoxy side of brown oxide.
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Fig. 18. Variation of peel strength as a function of
the exposure time at 120C. The treatment
times of copper foils before the lamination
with epoxy in the black and brown oxide
forming solutions were 5 and 3 minutes,
respectively.
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Fig. 19. Diffraction patterns of peeled metal and
epoxy side, which were treated for 5 min-
utes in the black oxide forming solution
before the lamination, but heat treated at
120°C after the lamination; (a), (b) as
laminated and (c}, {d) 100 hours at 120°C.
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Fig. 20. Diffraction patterns of peeled metal and
epoxy side, which were treated for 3 min-
utes in the brown oxide forming solution
before the lamination, but heat treated at
120°C after the lamination ; (a), (b) as
laminated and (¢}, (d) 100 hours at 120<C.
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Fig. 21. The Cu 2p peak of the XPS spectra of the
peeled metal surfaces of the copper/
epoxy specimens heat treated for (a) O,
(b) 32, and (c) 100 hours at 120°C before
peel test. Before the lamination, the cop-
per foil was treated in the brown oxide
forming solution for 3minutes.
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Fig. 22. The O 1s peak of the XPS spectra of the
peeled metal side of the same specimens
listed in Fig. 21.
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