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Study on interfacial properties between alkylthiols self-assembled copper
coatings and resin matrix composites

ZHANG Qingan,ZHAO Zhenlu,LI Yu

( Beijing Spacecrafts, Beijing 100094, China)

Abstract; To improve the adhesion strength between copper coatings and cyanate ester resin composites
fabricated by metal transfer, self-assembled monolayers (SAMs) of four alkylthiols as adhesion promoters were
prepared on copper coatings. Effects of different active end groups and chain lengths on adhesion strength were
studied and characterized with the help of SEM, contact angle, and FT-IR et al. The resulis indicated that,
all the four alkylthiols contributed to the adhesion enhancement of copper/CFRP and better enhancements
(70% ) were achieved by alkylthiols ( 11-Mercapto-undecanoic acid and 11-Mercapto-1-undecanol ) with
reactive end groups and long chains due to improved interfacial chemical linkage and entanglement of long
molecular chains. The formation of Cu-SAM-CFRP and chain entanglement was essential to increase the
adhesion strength between copper coatings and CFRP.
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Fig. 1 SEM images of copper coatings before and after surface treatment of thiol-based coupling agents: (a) untreated Cu; (b)

MPA/Cu; (¢)MUA/Cu; (d) MUOL/Cu; (e)DT/Cu
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Fig.2  Schematic diagram of SAMs: (a) monolayer; (b)

multilayer
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Fig. 3 FT-IR spectra of copper coatings treated by thiol-

based coupling agents
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Fig. 4  Contact angles of copper coatings before and after
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surface treatment of alkylthiols
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Fig. 6 Digital photos of copper coatings after pull-off test:(a)
Untreated Cu; (b) MPA/Cu; (c¢) MUA/Cu; (d)
MUOL/Cu;(e)DT/Cu
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Fig.7 Interfacial structure of “Cu — SAM - CFRP”
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