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Surface activation of aluminum alloy on its resistance welding
performance with CF/PEEK composites

CHEN Shunxin, XU Renxin’

(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The resistance welding process of 7075 aluminum alloy(7075AA) and carbon fiber reinforced polyether ether
ketone( CF/PEEK) is optimized through the activation of the aluminum alloy surface and its subsequent integration with a
thermoplastic layer. A microgroove network is fabricated on the aluminum alloy surface using laser treatment, which notably
augmented the mechanical coupling with the polyetherimide(PEI) thermoplastic layer. In contrast, the bonding effectiveness of
sandblasted and untreated samples are inferior. Surface analysis conducted via Fourier transform infrared spectroscopy (FT-IR ) and
X-ray photoelectron spectroscopy( XPS) reveal the formation of Al—O—Si bonds and a silane coupling film transition layer, both
of which fortified the interface. In the resistance welded joints, incomplete bonding between the sandblasted/laser-etched aluminum
alloy and the PEI layer lead to debonding of the thermoplastic layer, which emerge as the predominant failure mode. The single lap
shear strength(LSS) of the sandblasted joint is 10.47 MPa, whereas the LSS of the laser-etched joint attains 15.35 MPa. Following
silane treatment, the bonding of the PEI thermoplastic layer is markedly enhanced, resulting in an LSS of 19.03 MPa for the laser-
etched and silane-treated joint—a 23.97% increase compared to simple laser etching. At this juncture, the cross-section of the joint
exhibites characteristics indicative of heating element fracture, with the failure mode transitioning to interlayer fracture.
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aluminum alloy surface
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Al ()

@) Al ® A (©

< —— PEI
IR ——

% ~¥ Interfacial failure
e
”
”’
~
’ .

’  E—
I el
1
/ .
’ Thermoplastic layer
~ failure

Intralaminar failure

E 10 7075AA 5 CF/PEEK & & p1 kL BHAR B S 2 R R AL S W 2R 3E - (2) Alps (b)Alg; (¢)Alg; (d) Alpps
(e )Alsp; ( f)Ale; ( g )AIPKP; (h )AISKP; ( i)AlLKP; (_] )%ﬁﬁ%&&*ﬁﬁ

Fig. 10 Failure pictures of the cross-section of 7075AA and CF/PEEK composites resistance welded joints after different

treatments

(a)Alp; (b)AlS; (C)AIL; (d)Alpp; (e)Alsp; (f)Ale; (g)Alpr; (h)AlSKP; (i)AlLKp; (j)section failure mode



82 o= M

B i 5 45 %

A5 PAIR R IRL JACRN 2 1] 2R 28

K 11 %5 1 7075AA F1 CF/PEEK & & 1 Kl H
RELAR 426 1% 59 D oi B AR 4 42k 19 SEM BIMR . 7EAIR
LSS #53k v, 2R E PEL A 2 1 0KS
BRA 4R PELIEZ Z M MR SN B 23
PIR AR A W R, A — /NGB i 24 1
HEs {3RBHMTESR & 410 PEI BB | (& 11(a)).

thermopla‘tic layer L

B e T e L

R ——

' == e,
- o @I?@\, =

[F#f, #£ CF/PEEK & & A1 BHG A TR 1w L, 7T
PIEE 2 PEI #4882 O NER & & R m vk, $s 2
Y30 2% 7 WS LU B 2408 1R , PEL AR BE AT 9K 7
[ b 76 B 76 HEs | (/& 11(b) ) . X £, B
CF/PEEK J2 JE #x 1 HEs, DA &% PEI #4 %4 2 Fl HEs
AT RO T g2, (B4R & 4 A PEL #4082
Z ] (R b AP35 o

i hempls‘ti Z

Kl 11 7075AA 5 CF/PEEK & &P KBRS W A A RIS 19 R 80 (a)7075AA l; (b) CF/PEEK il
Fig.11 Failure mode of 7075AA and CF/PEEK composite resistance-welded joints with thermoplastic layer debonding
in the section (a)7075AA side; (b)CF/PEEK side
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