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Table 1 Chemical composition of spray forming
7055 ally (w/%)
Zn Mg Cu Si Fe Mn Zr Al
7.5 2.1 2.4 0.04 0.1 0.005 0.11 Bal.
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Bl 1 miht OB 7055 SRR LG AR LR
Fig.1 Microstructure image of spray forming 7055 billet

£ 2 ISR 7055-T74 & & RIMEEE
Table 2 Properties of spray forming 7055-T74 alloys
HRB/

Hot deformation o,/MPa a¢./MPa  6/% MP y/% IACS
a
Extrusion 642 598 15.1 948 31.5
Forging 608 574 16.9 971 33.8

Note: y is conductivity

Bl 2 WSO 7055-T74 4 4 hr i i 11 SEM JE 34
Fig.2 SEM photographs of tensile fracture of spray forming
7055-T74 alloys: (a) extrusion and (b) forging

GaMBEYEE T BT, XSRS A
2.3 EEREHEEALR

&l 3a, 3b 4350 K 5 RIS 5 S DR 7055 45
Ga% T74 N5 R A S AHA 2L, B 3c, 3d WY
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3 W I 7055-T74 & &I ARA R
Fig.3 Microstructure of spray forming 7055-T74 alloys: (a, c¢) extrusion and (b, d) forging
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Bl 4 WIS 7055-T74 £ 60 ST th A SEM-EDS 2) #7 i
Fig.4 SEM-EDS analysis points of the precipitated phase at
grain boundary of the spray forming 7055-T74 alloy:

(a) extrusion and (b) forging

%3 4 &S EDS BEIE D IER
Table 3 Result of EDS analysis of each point marked

in Fig.4 (0/%)

Element Point A Point B
Zn 9.09 8.42
Mg 3.59 3.06
Al 84.24 85.04
Cu 3.08 3.48
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Ml o R I A5 & it ST HHAH Mg Zn Jo AR
1A

B 4 P EE T8RS A SR g, AfA
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5 WEHRIE 7055-T74 45421 TEM &
Fig.5 TEM images of 7055-T74 spray forming alloys:

(a) extrusion and (b) forging

AU K. IS ATAN, A 4 i AR TR OO A
BRI GP X AEFR B R o BT AT, BRI G4
M A B IS A i T/ B TE 2 . GP X FD A
KR/NFARFR G B HE 5 A S IR R, A 4 b I AT H
AN N AR BOBOK, &a MR B, X
B R A 4 B0 A 4 I 5 B 225 30~40 MPa [
JRHZ —

M 2 AIAL, RS S I O 33.8%IACS,
MG SRR FENTET 23%IACS. X
THEEG ST SRR GP AL TF o AR T
WX, M4 g niFEmAS, 35 a0 HL T 0 U
VER, M 73 H S PR, DR s I A 4 b
HaEMHEFRIERK.

MBS BRI FATAERLR M, B s & 4
1 BT AR /D, OGS S g IR Z, FERETE &
Ft S o U T IR i AT A e B A BH B 3
T, AR T4 A A PN ) ok fg 2021, R
B G LR 22 AR E T S A A I BT ) S el
BE VB I & A 002 FH A B R K/ X 53 oK
TR I ) T2

[ IS 38 R DL 21 ey Bt LG UTUE AT 4l (PFZ).
o T b S HOCRBOR, b ST A TE R COR
IR ep KRR R S R B, A A ek S B T
JET R B B AR T 9k /D> GP IR /AT H o 4B A 4



%510 39

AR W BB BEA+FE IR 7055 8Ra AL SUNPERE R 52

* 3171 -

(1) PFZ AHLLHE R &G IA P vid . X2 T n AHERAE
i 1 T i A A T R IR LB AIC B, H PFZ
B, AR FEMA PE N, XAWAEHEE S S AT
PUN Sy S5 vl e 4
2.6 SR

Bl 6 h B H A TS 5 W O 7055 BRGaAE
3.5%NaCl ¥l h At 2e, 2% 4 2HUAHR.

6 R 4 w50, B A 4 1A Ak i 28 B i
WAL RS, B AT 5-0.874 V,  H JE LR
WEN 1.161x10™* Alem?®, BAREH 4 HBL T — /N BAlith
DX o T R DAy A S 1 5 ol = 49 B A5 A 4 4 3 T 1R 9
b BB . ARk H AT I $-0.786 V I,
ML SRR R, TR B, R R T,
B P FE A Ry B 4 T e Al AT o B B R T AR R
I B BRI, U B TR S . 2 A ek R A o
T BH A% 358 43 W) et 35 Ak W A ok B2, 3 ok e AT R
~0.817 V, A Al A2, 5 ik F R RE
5.954x107° A/em®, FEMALHhEE B3 SAG X 1 B .
BA A B (8 = b, RS M RS N . A ik
CER VA ST I ) (Rt o S = S i 1 A
THPSE RN, DR AR U5 B A 4 T R e i L I
ErAIIE 3 SO

A 4 TR T ik VE B R 2 S A A AT HATLRD
A TCYCIEMT A (PFZ) R BH B i g o524, il F
2 T74 WA B S, K& /M 1a) g AHEAR, 5 PFZ

Forging

Extrusion
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Potential/V vs SCE

Bl 6 WU KT 7055-T74 #3815 3.5%NaCl H (¥ 4% 14 th £
Fig.6 Potentiodynamic polarization curves of the spray forming

7055-T74 alloys tested in 3.5wt%NaCl solution

R4 EH AR 7055-T74 & &€ 7E 3.5%NaCl PRI & S5
Table 4 Electrochemical data of the spray forming 7055-T74
alloys tested in 3.5wt%NaCl solution
Hot deformation Ecor/V vs SCE  Ion/A-cm™  Eni/V vs SCE
~0.874 1.161X10%  —0.786
-0.817 5.954% 107 -0.817

Extrusion

Forging
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Effects of Forging on Microstructure and Properties of Spray
Formed and Extruded 7055 Aluminum Alloy

Wen Jiafei', Yu Gang®, Zhang Hao’, Xiang Jianbo', Luo Fenghua'
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Wuhan Institute of Marine Electric Propulsion, CSIC, Wuhan 430064, China)

(3. Jiangsu Haoran Spray Forming Alloy Co., Ltd, Zhenjiang 212009, China)

Abstract: High strength 7055 aluminum alloys were prepared by spray forming. The microstructures and properties of the alloy after
forging and extrusion were investigated using tensile test, electrochemical workstation, OM, SEM and TEM. The results indicate that the
ultimate tensile strength and the yield strength of the extruded alloy can reach 642 MPa and 598 MPa at room temperature, respectively.
The tensile strength and yield strength of the forged alloy decrease, but the elongation, electrical conductivity and hardness increase, and
the alloys all exhibit ductile fracture. The content of main alloying elements in the boundary precipitates is higher than that in the matrix;
the content of Mg and Zn in the forged alloy is lower than that in the extruded alloy, but the content of Cu element increases. Under the
T74 condition, the main precipitates are GP zones and 7’ phase in the grain, and the distribution of precipitates at the grain boundary is
interrupted. The precipitated phase at grain boundary of the forged alloy is more than that of the extruded alloy, but the precipitated phases
inside the grain are coarsened. The corrosion resistance of the forged aluminum alloy is better than that of extruded aluminum alloy.

Key words: spray forming 7055 aluminum alloy; as-forged; as-extruded; microstructure; property
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