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Table 1 Chemical composition of spray forming 7055 ally
(mass fraction, %)
Zn Mg Cu Si Fe Cr Mn Zr O Al
76 19 23 0.1 0.15 <04 <0.05 0.15 0.006 Bal

YN CPAT T4 H 05 1)) RO 17 (B 15T 55 H 7 1m0 ) ik
BasE AR E 2 s, BT e, Bk
FEAFREE R 30 mm, EHAEH 6 mm HIEBEFIRFE,
IR 2 mm/min, PG RIS 45500 3 AN 3%
FE, BCPME: SRJ4E JEOL JSM-6360LV FU3#i
TR SRR CESE; QR7501 RS e A3
HAES S MRS SR, BOPFME;: 75 500 MRA
HL B8 EG A P i 4 1 i R, AN A
SANAIA] B, BOPSME s FiAb 22 SE a0 7F Bl i CHI660
AL T AR, BT, MRS 47 3.5%NaCl Wil
AL IR, JEAR RN 1 mV/s; S AR )
o BHE R, 8 s R 2 15~20 s, JFAE Leica
DM2700M 44 S iBa(OM) WL gl 27, AEF4
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Fig. 1 Microstructure image of spray forming billet
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Table 2 Properties of spray forming 7055-T6 alloys

Hot /%
oy/MPa o6y,/MPa 6/% HRB
deformation IACS
Extrusion 705 665 11.5% 964  24.0

Forging 672 631 12.1% 983 262

MR 2 I, Bl aamghmbrhrai e, ki
JE R K 2240 510 % 705 MPa. 665 MPa Fil 11.5%, [f]
IS5 s A 4o RO ) RS L e IRt P8 R e
73] 640 MPa. 602 MPa 1 10.2%; it 4 A LB
FE A SN I PR 5 B R0 IRt 5 53 ) % T 32.8 MPa
F134.1 MPa, KL R T 0.6%. JURHRHPIREE H
A 40.1HRB, {HF#ALt . AP +0E f5, A 7
W T 56.3HRB Fl 58 2HRB; &Mkt 544 S HL %
H1 24.0 %IACS #2512 26.2 %IACS.
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B2 Wi 7055-T6 & 4 (¥ b 1 A3
Fig. 2 Morphologies of tensile fracture of spray forming
7055-T6 alloys: (a) Extrusion; (b) Forging

B3 W 7055-T6 & <4 K4 AR 4
Fig. 3 Microstructures of spray forming 7055-T6 alloys: (a)
Extrusion; (b) Forging
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Fig. 4 Polarization curves of spray forming 7055-T6 alloys
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Table 3 Electrochemical corrosion characteristic parameters

of spray forming 7055-T6 alloys

®cor(Vs SCE)/V
—0.828
—0.852

Jeon/ (Arcm ?)
9.192X107*
6.935X107*

Hot deformation

Extrusion

Forging
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Fig. 5 SEM images and EDS spots of spray forming 7055-T6
alloys: (a) Extrusion; (b) Forging

F 4 WUNHUY 7055-T6 54 EDS fig itk ni 5 Hr4 1%
Table 4 Results of EDS point analysis of spray forming
7055-T6 alloys

wi%
Element
Extrusion 1 Extrusion 2 Forging 1  Forging 2
Zn 03.86 11.08 03.11 09.88
Mg 01.49 02.63 00.38 02.46
Al 66.54 82.03 52.32 83.39
Cu 21.74 03.66 31.75 03.95
Fe 06.37 00.60 12.44 00.32
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FH AR TR SRS 5 A e I U B 5 s 8 1 4F
M AR TG 3R AL R RIS AR, (RIS TR
I TR R ANLIR, - 2 P ALER & R B BOR S,
HEEWA, SEERPER N, XMl RE S
S (1) 5 JE PR RRAR T HF e B 42
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Fig. 6 TEM images and SAED patterns of 7055-T6 spray forming alloys: (a), (b), (c) Extrusion; (d), (e), (f) Forging
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Effects of forging on microstructure and
mechanical properties of spray forming 7055-T6 alloy

WEN Jia-fei', ZHANG Hao?, ZHANG Zhen?, XIANG Jian-Bo', LUO Feng-hua'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Jiangsu Haoran Spray Forming Alloy Co., Ltd., Zhenjiang 212009, China)

Abstract: High strength 7055-T6 aluminum alloys were produced by spray forming. The microstructures and properties
of alloy after forging and extrusion were investigated using tensile test, electrochemical workstation, optical
microscope(OM), scanning electron microscopy (SEM), transmission electron microscopy (TEM). The results indicate
that the tensile strength of the extruded alloy can reach 705 MPa, the yield strength can reach to 665 MPa, and the
extruded alloys exhibit an intergranular fracture, the tensile strength and yield strength of the forged alloy decrease by 33
MPa and 37 MPa, respectively, but the elongation, electrical conductivity and hardness all have increased, and the forged
alloys exhibit a ductile fracture. The extruded alloys feature fine and homogeneous, the grains are elongated along
extrusion, but some grains of forged alloys are broken, and some grains grow up; and the grain boundary precipitates of
extruded alloys continuous distribution, the distribution of precipitated phases in grain boundary is dispersive and
homogeneous, which leads to a bad corrosion resistance; the precipitated phases of forged alloys have coarsened, which
reduce the strength properties but increase the corrosion—resistance.
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