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Effect of Surface Treatment on Bonding Strength of Al-Li Alloy

LI Zixia LIU Tingxin GONG Yu XIANG Yanhong LI Jian
(College of Physics and Electromechanical Engineering, Jishou University, Jishou 416000)

Abstract To investigate the effect of different surface treatments on the bonding strength of Al-Li alloy, the
sandpaper grinding, copper chloride etching, sandblasting and phosphoric acid anodizing methods were applied,
and the microstructure, roughness, wettability and strength of adhesive joints of different modified surfaces were
compared and analyzed. The results show that the surface wettability and bonding properties of Al-Li alloy are
improved after surface treatments. Compared to untreated samples, the surface free energy of samples treated with
sandpaper, copper chloride etching, sandblasting, and PAA increase by 26. 7%, 48.8%, 52.9%, and 71. 1%,
respectively, and the corresponding adhesive joint strength increase by 152. 7%, 204. 1%, 285. 1%, and 413. 5%,
respectively. The porous oxide film structure constructed by PAA is more conducive to the penetration and adhesion

of adhesive on the sample surface. The surface wettability and bonding strength are significantly improved, with a

maximum bonding strength of 38 MPa.
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Tab.2 Surface treatments and related process parameters
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Fig. 1 Schematic diagram of single lap bonding joint
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Fig. 2 The surface morphology of samples with

different treatments
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Fig. 3 Surface roughness and roughness profile of samples with

different treatments
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Fig. 5 Shear strength of adhesive joints with different surface

treatments

2.6 HEELEIRERSMN

AN ) 2 T Ak P ) 42 Sk W SRR SN L 6 s
iy 2 TR S 4 4 Sk W 24 35 T 2 S ML TR g 5 T 2 20
3, 2 5 FEMR B T A R R R, — AR
R BRI Z o BV AR T I A0 S A 221 el e 2 45
S W7 24 3 T A7 7 B R T RS T A IR (R A 2 1
AR Z M, 1 W 220 2 1 o AR S =
RGN PEREA P4 T o Wb ik B e 42 Sk T 4 3 T
L2 IR A WAL, Fetf b I J2= B B A O 2 S (ELJE
J2 B H/ NG R X I8 22, WD T A RS T2 5
B4R A 2R AT -5 5 28 1) 2 foh i AR LA B LG 5
T, R TERE M S P T Bt o PAA R IR 122 422 Sk Wi
AR I 7 B SR 11y A SR AR, B A R i =
AT Py 5 ELE o A, Ul W] RE AR R T A AR5 A b
ZERETT , PAA T A 1 URE 2 I # LA 22 AL AR AL I 45
Fy H A R B SR TEE R, A TR HE R R b
FRUE JREE S PT FO 0 RS 5L 1



B " T

(e) PAAZEM
B 6 AN [) 2 T A 1 i R e Sk W 4T A

Fig. 6 Fracture morphologies of adhesive joints with different

surface treatments
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