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ABSTRACT: The work aims to study the effect of aging-ultrasonic impact composite treatment (A-UIT) on the wear properties
of laser welding of aluminum alloy. The method is to treat the laser weld of 7075 aluminum alloy by aging treatment, ultrasonic
impact treatment and A-UIT composite treatment. The surface hardness, the surface roughness, the 3D morphology and the
scanning microstructure of the weld were compared after aging treatment, ultrasonic impact treatment and A-UIT composite
treatment. The effect and mechanism of A-UIT composite treatment, aging treatment and ultrasonic impact treatment on the
wear resistance of weld are analyzed. The results show that the roughness of the weld treated by ultrasonic impact is 8.65 um
smaller than that of the untreated weld, the surface hardness of the weld treated by ultrasonic impact is 47HV higher than that of
the untreated weld, the friction coefficient of the weld treated by ultrasonic impact is 0.17 lower than that of the untreated weld,
and the wear rate of the weld treated by ultrasonic impact is 70% lower than that of the untreated weld. After 6, 24 and 32 h
aging treatment, the roughness is 10.18, 4.19 and 5.88 pm smaller than the welding. The surface hardness is 37, 55 and 44 HV
higher than the welding. The average wear coefficient is 0.10, 0.08 and 0.09 lower than the welding. The wear rate is 51%, 54%
and 61% lower than the welding. Compared with the aging treatment of 6, 24 and 32 hours, the roughness of A-UIT composite
treatment is 9.88, 10.58 and 8.7 um smaller, the surface hardness is 43, 44 and 31HV higher, the average friction coefficient is
0.1, 0.1 and 0.07 lower, and the wear rate is 35%, 41% and 27% lower. The wear of A-UIT composite treatment weld is mainly
abrasive wear, and there is local delamination wear. The single aging treatment weld is mainly light color delamination wear,
and there is a small amount of abrasive wear, with large wear area and a small amount of oxidation wear. Both the aging
treatment and UIT can effectively improve the wear resistance of the laser weld of 7075 aluminum alloy. The UIT is more
effective than aging treatment, the wear coefficient of the UIT is 15.3% smaller than the 24 h aging treatment, and the wear rate
is 36.1% of the aging treatment. Due to the joint action of nanocrystals and aging intensification phase, the effect of UIT on wear
resistance is more obvious than that of aging treatment and UIT. The wear coefficient with 24 h A-UIT is 28.5% higher than 24 h
aging treatment, 8.6% higher than UIT. The wear rate with 24 h A-UIT is 40.9% higher than 24 h aging treatment, 76.9% higher
than UIT.

KEY WORDS: aging-ultrasonic impact composite treatment; roughness; nanocrystalline; wear coefficient; laser welding;
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Tab.1 The chemical composition of 7075 aluminum alloy
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Zn Mg Cu Mn Cr Ti Fe Si Al
5,52 272 15 0.08 0.22 0.02 0.23 0.07 Bal
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Fig.1 Schematic diagram of 7075 aluminum alloy laser welding

il ZD hX4-8-600 %4 4 #Ab B A ifk 47 #u kb
i, 470 Cx1 h [EFABS, HEATRROALEL, Akt
BRI 120 °C, 43 HIHETE 6. 24 32 h Ja b1 /K% (4%
IR E RSN T 10 s ). A BIRA UIT-125
R R R TR AS . 6 h IR B . 24 h i b
P, 32 h WO PR A KRR Sk EA TR A wp e b B
PR3 By 75 o 2 A b PR, IRl 2 R

&

Aging treatment Ultrasonic impact treatment

K2 IR b A A R B IR
Fig.2 Schematic diagram of aging-ultrasonic impact composite
treatment
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Fig.4 Microstructure of 7075 aluminum alloy with laser weld before and after ultrasonic impact treatment: a) welding state; b)

ultrasonic impact treatment state
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Fig.5 TEM microstructure of welding surface after ultrasonic impact treatment
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Fig.6 Roughness and 3D morphology of laser weld of 7075 aluminum alloy before and after ultrasonic impact treatment: a) the
roughness of the welding state; b) 3D morphology of the welding state; ¢) weld roughness after ultrasonic impact treatment; d) 3D

morphology after ultrasonic impact treatment
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Tab.2 Surface roughness under each treatment process
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Fig.7 3D topography of weld wear surface after wear test
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Fig.8 Microstructure of weld wear surface after wear test
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Fig.10 Friction coefficient of weld surface under each treatment
method: a) aging treament; b) ultrasonic impact treament
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