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Microstructure and mechanical properties
of 7055 Al alloys by spray forming

LI Xian-ju, YANG Jie, ZHANG Hao, ZHANG lJie, ZHANG Di

(State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: A large-scale 7055 Al alloy billet with a size of d 260 mmX 1600 mm was prepared by fully automatic
controlled reciprocating spray forming technology. The initial microstructure and the effect of subsequent treatment
(including extrusion and heat treatment) on the microstructures and mechanical properties of the 7055 alloy were studied.
The results show that the as-deposited billet has an equiaxed and homogeneous structure with a grain size of 20—-30 pm
and no macro-segregation structure. The relative density of the as-deposited alloy gets up to 98.2%. The ultimate tensile
strength of as-deposited materials after T6 heat treatment gets up to 500—543 MPa, which indicates that there is little
defect in the as-deposited billets produced by fully automatic controlled reciprocating spray forming technology. After
deformation at small extrusion ratio, the billets could be fully densified. The ultimate tensile strength of the large-scale
materials at T6 state rises to 745 MPa, and the elongation is 12.8%.
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Fig.1 Appearance of as-deposited billet
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Fig.3 XRD pattern of as-deposited billet
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Fig.5 Microstructures of as-extruded samples after T6
treatment: (a) Transverse; (b) Longitude
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Table 1 Mechanical properties of different conditions
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Fig.6 XRD pattern of as-extruded samples after T6 treatment
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Bl oy & 222~252 MPa, Z5d T6 #UbHE S, o, 155
500~543 MPa, B[ LA ZE S JL T MPa, & #7E
1% 47 o Wit IE S MRS BRI, YA o #ive
10%LL_F o AR, 23 F5 H+T6 AEEIFE S MR oy
o, LA 1) 0 F 0, 20 531 i HE 24 60~100 MPa £ 80~130
MPa, 2 KR & TR . BRRLE R 6 1)
FESEINI o, B o 43 B LB LR 5 L S K i 2
40 MPa 1 60 MPa. 7 |r] (R AR PE 852 55 1 L R0
AR FE 9 W FRE, 0, 11k 745 MPa, 0,4 702 MPa,
035 12.8 %.
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Sample No. Condition Sampling Extrusion ratio o,/MPa o/MPa 0/%
1 Spray-forming L 222 210 <1.0
2 Spray-forming T 252 223 <1.0
3 Spray-forming +T6 L 500 <1.0
4 Spray-forming +T6 T 543 1.5
5 Extrusion+T6 L 5.0 691 636 13.0
6 Extrusion+T6 T 5.0 630 552 6.0
7 Extrusion+T6 L 6.0 734 691 11.0
8 Extrusion+T6 T 6.0 633 560 7.0
9 Extrusion +T6 L 6.1 745 702 12.8
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Fig.7 SEM image of tensile fracture of as-extruded sample

after T6 treatment
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