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Abstract: The low-temperature material deposition characteristic makes cold spray a potential advanced approach to repair
and remanufacture high-strength aluminum alloys of high heat susceptibility. However, the cold sprayed 7xxx high-strength
Al alloys usually show low bonding strength, lower hardness and wear resistance as compared to the bulk substrate with same
composition. In this work, two hard particles were added to the spray powder to study its effects on microstructure, bonding
strength, and friction wear performance of the cold-sprayed 7050Al alloy. Brittle Al,O; and tough WC-17Co metal ceramic

particles with a volume fraction of 30% were added into the
KR EHHI . 2023-06-05 EEBHI. 2023-07-04 7050A1 powder under the same parameter conditions to

BETE, [ A KR40 H (90816024) 5 RHEH deposit  7050A1/Al,0, and 7050A1/WC-17Co composite
’ “973" } 117 H ( 2006CB601206) ' coatings. The cross-sectional microstructure of the coatings
VI At

o was characterized by SEM. The effect of hard particle addi-

FfRE: UL, T, 1977 R, B T tions on the bonding strength of the coating was tested ac-
BRAEE: MEDER, i, 1986 4R, iR, MRS, cording to ASTM C633 Standard. The friction wear behavior
Email: luoxiaotao@ xjtu. edu. cn of the coating was studied using ball disc friction-wear

DOI: 10.7502/j. issn. 1674-3962. 202306004 tests. The results show that during the deposition, brittle
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Al, O, particles could not be deformed, resulting in poor bonding to 7050Al and fracture. However, tough WC-17Co hard al-

loy particles can be deformed and result in better bonding to 7050Al. The tenon-mortise structure formed by WC-17Co parti-

cles at the coating/substrate interface can significantly increase the bonding strength of the 7050Al coating from 34.5 to a-
bove 73.2 MPa, while Al,O; particles have little effect on the bonding strength. Compared with 7050A1 substrate, the addi-
tion of WC-17Co ceramic particles can improve the wear resistance by more than 8 times, while brittle Al,O; particles leads

to more than 50% reduction in wear resistance.
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Fig 1 Morphologies of the raw spraying powders: (a) 7050 Al alloy powder, (b)Al,0; powder, (c¢)WC-17Co powder
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Table 1 Cold spraying parameters

Parameter Value
Gas pressure/MPa 4.5
Gas temperature/K 823
Powder feed rate/ (g +min™") 60
Gun traverse speed/(mm -s™") 300
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Fig. 2 SEM images of the cross sectional microstructure of the cold sprayed coatings: (a, d) pure 7050Al coating; (b, e)

7050A1/Al, 05 coating; (¢, f) 7050Al/WC-17Co coating
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Fig.3 A comparison in porosity of the cold sprayed 7050 Al-based coatings
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coating; (c, f) 7050A1/WC-17Co coating
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Fig. 7 A comparison in anti-wear performance of the 7050Al substrate and the cold sprayed 7050 Al-based composite coatings:
(a) cross profiles of the wear tracks; (b) wear rate; (c) coefficient of friction
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