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Effects of heat treatment on microstructure and
mechanical properties of ultra-high strength spray
deposited AF Znr Mg Cu aluminum alloy
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Abstract: The microstructures of asdeposited, extruded and heat treated ultra-high strength aluminum alloys( A}Zn-
Mg Cu) were investigated. T he tensile properties of the heat-treated alloys were tested. T he results show that fine and ho-
mogeneous grain structure is obtained in as deposited alloy. However, there are a large amount of Cu-rich particles as de-
termined by energy dispersion spectroscopy ( EDX) in as extruded alloy. The recrystallization occurs in the heat-treated al-
loy. On the condition of T6 treatment, the ultimate tensile strength of the alloy following single solid-solution treatment is
kept on no more than 700 M Pa with an elongation of 6. 5% . However, the tensile strength of the alloy following dual sol-

id-solution treatment is kept over 800 M Pa with an elongation of 9.3% .
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MERA, ZR T ZHNEMN. 2EH . EE . mk
SETE TR T W RO RS S
R, WART —ERIRER o o RS % i v o
BE S S SR I & R AL ER
ANERE . JCHR Zn FRAE 9% (R 7350 UL RS
i, LRI RN 2L, R —PRR.

AXMEEEHMEARAARE In 5 &
(10%) KIS I AFZn- Mg Cu 2848 & 44 BRI 34
QEETZ . AL B £, R o [ I R
WS T H A AN — 2SR Y X B Sk P T
K F AR AL 2 o B R MRS Ol 2 A — i oAy B R [
S ERTI S 5 — ol Ay R i 4k 3R 2 BRI
WAL T ZFHAESMPh R E R, (AR
R L, S & RPTh R RS AR E Mk B 700 M Pa LA
b Bk, 8BS AS [ S Ak B R T S R R
AFZnrMgCu REH & A 8 K ) 5= Re 5%
W, AL B T E K .
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JEVE N 420 C, FFHEEE R 0. 17~ 0. 23 m/ min,
PR R 241, BAFEBNRATEEM (4 25
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15 3 h+ 485 CIf¥E 3 h 2 MrEIEHIRE, RAKE K
120 CLRYE 24 h B3 Ab 2 . 83T leitz DMIXT %Y
% B . CAMBRIDGE-S250 B4 # f 1 B 1%

W RIS EAT TR M, KA Leica 4k
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Table 1 Chemical compositions of

alloy( mass fraction, %)

Zn Mg Cu Zr Ni Al

10. 01 2.86 1.70 0.13 0.15 Bal.
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Fig. 1 Microstructure(a) and XRD pattern(b) of as deposited alloy
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Fig. 2 Microstructures of as-extruded alloy
(a) —Longitude direction; (b) —Transverse direction
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Table 2 EDX data of Currich particle

Mole Mass Error Norm mass
Element fraction/ fraction/ () fraction/
% % %
Al 56. 62 35.58 0.16 35.58
Cu 38.23 56.58 1.23 56.58
Zn 5.15 7. 84 0.74 7. 84

R3OE AR R S
Table 3 EDX data of Fe-rich particle

Mole M ass Norm mass
Error
Element fraction/ fraction/ (4 fraction/
% % %
Mg 5.48 3.96 0.12 3.96
Al 73.12 58.70 0.35 58.70
Fe 13. 89 24.28 0.77 24.28
Ni 3.36 5.13 0. 64 5.13
Cu 2.92 5.53 0. 66 5.53
Zn 1.23 2.39 0. 60 2.39
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Fig. 3 Microstructures of solid-solution treated alloy

(a) —470 C, 1 h; (b) —450 C, 3 h; (¢) —(450 C, 3 h)+ (485 C, 3 h);
(d) —(450 C, 3 h)+ (485 C, 3 h)+ (120 C, 24 h)
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Fig. 4 XRD pattern of

solid-solution treated alloy

205
200 L

1951

HV

190 1

185¢F

0 5 10 15 20 25 30 35

‘ 1 80 i 1 1
Time/h

Bl 5 HEVE S ETE 120 CRRLKTERE Hh £
Fig. 5 Hardening curve of alloy aged at 120 C
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Table 4 Tensile properties of solid-solution
treated and aged alloys

Sample No. Heat treatment 0/ MPa 0y o/MPa 6/ %
1 470 C, 1h 710 710 6.5
2 (ﬁg SBC‘,(’:E 3}‘11; 763 753 9.0
3 (?2(7) 5"(3(’:’3 3}111; 780 775 8.0
4 (?Zg 0"(3(’?’3 3}1;; 812 799 8.5
5 (ﬁg SBC‘,(’:E 3}111;' 803 785 9.3

[ 6] K 480 CIEl%s, HrHusmpE h 818 MPa, ZEfHH
M 6.5%; SCHR[ 11] K 460 CIEW, PrhramiE Rl
754 MPa, JEMHZE Ny 8% ; T ALK 45 RANL K 710
MPa, SEMZENG6. 5% , XUt WA 4K H AP [ % b
L, GEHCR LA . SCHR[ 12] SR A (455 C, 1 h) +

(487 C, 2 h) XU [ %5 ab B, & 4 i ik o B Ok 2
770 MPa, Pt 47 98 5 15 3 805 MPa, %iEfifi &4
9.0% . ALH A4 K H (450 C, 3h)+ (485 C, 3
h) XK AL, i Rom BRI 2] 785 MPa, $Hihiig
JEIXE] 803 MPa, FEMHZHA 9. 3% . i W KA LEFp 4
Ab3E 5 A 5 SR 2] MR REYE, JE RS &
HERPEE T SR 2R L . 8% (7] A N 1 5 R S R #0452
THEMEEE, PRzl 800 MPa K I,
FH G AT, ] A o B ) 4 1) 0 2 MR
WERW, ALK TEEHERNER, ih
5 CAHZE 100 MPa Zi 4y . A 4R 2] LK Fh % L
JRRH, MHFESEEHAT T DSC HHr (K 6), KI
HEAE474.6 CH, 745 1 ARIE, B2,
7E474.6 CI, A& NTTREAEEMAE, Bt
A S S EmE MM RIERPEZERE . &£
SR, EXMARR RBOCE R E ZAHERE, 6
S AT SR AL e 38 0 . {EURE AR AT 52 A 4 1 5
FE KGR ZR, SEX M — P I .
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Fig. 6 DSC curve of extruded alloy
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AL [ e AL R A R AT SE AR ) S P RE

7 B 7= A 2 44k BE 4% 4R T R B T 1B
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Fig. 7 SEM morphologies of fracture surfaces of alloys
(a) —Single solid solution; (b) —Dual solid solution
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1) B BIETUR S G S B A 200 B 55
BhimkL, SRR ST 20~ 40 Bm, 1 a(Al), CuAl
J M gZny AHALK .

2) EH RS A S NAEE KT E AP,
HE A, 1E 450 CREIWERT, &4 T B4R
%, MATE 470 CREW R, & 458 BN A K
X

3) BEAE4T4.6 CIAAE—MIR#IE, 475 C
DA b R o 5 2 e Ay L ) [ 0 B

4) 15 T6 5T, RAEM 470 CHZ M %
I, & &R B Ch 710 MPa, ZE A F 4
6. 5% ; TR FH WL [ s i, Hehubr o B GE g i i
800 MPa, JEfHAILH]9.3% .
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