7

), £ 17 BEMHFESW ) BELS
THE 17™ ASIAN FOUNDRY CONGRESS
AFC Part 2: Non-Ferrous Alloy

BE(Zn, Mg, Cu)&&X AlI-Zn-Mg-Cu &%
HLRFNMERERYEZ N

=%, BEEE"
(1. BRI T K%, madRAA™, 650093)

*BIRAEHE: EHEAE, B, #I%, L. E-mail: Suiyudong2016@163. com

 E: BAeFARAKRERNRREMMEIZ —, R, HAFBREFEZRNIEGETENETE.
PRI . ASCEE AT 2, R TIRIMELBIARER (Zn, Mg, Cw) FEX &8 15 MR
M. Z5RSRE: MIER (Zn. Mg, Cw) WIS B0 By, 75 SRR R [ A I 3] A B 56 4 ]V T 4k
o MBS IR0 GG AR B B R, Fol RV 2 DAL AR A e T fh A, X J 2tk
Rt i 5 R o Al-7Zn-3.5Mg-1.18Cu 5 4 7E 475 °C [V I , 76 4% L 4 ZH 2 B A7) 43 B0 T 65 T) 10HL 19 9.1%
BeEAIG 22 [ 5 16 18] 40H 1) 0.35% . & xR FRBTHL 58 B2 AR I 12wt.%Zn BF1¥) 190 MPa 4 N1Z 6 wt.%Zn K} ()
500MPa. ZEHZE TR 12wt.%Zn B 1.15%8 102 4wt.%Zn B 1) 7.6%. BRI R R T (Zn. Mg, Cu)
BEAES 77 BT H AR 7 485 1) BELRS AR

XKEIF: Al-Zn-Mg-Cu &4 )i (Zn, Mg, Cu); R itk

The effect of solute element (Zn, Mg, Cu) contents on the Al-Zn-Mg-Cu alloys:
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Abstract: As one of the most developing lightweight structural materials, aluminum alloy is mainly affected by the
content and type of alloying elements. In this paper, the effect of adding different solute contents (Zn, Mg, Cu) in equal
proportions on the mechanical properties of the alloy was explored by heat treatment. The results showed that when the
mass fraction of solute (Zn, Mg, Cu) was high, it required a long solution time to be completely dissolved in the matrix.
When the proportion of alloying elements exceeds the solid solubility of the matrix material, the remaining solute will
exist in the form of eutectic structure, which will have a huge impact on the mechanical properties. When
Al-7Zn-3.5Mg-1.18Cu alloy was solved at 475°C, the proportion fraction of remaining eutectic microstructure decreased
from 9.1% of the solution time of 10 hours to 0.35% of the solution time of 40 hours. The ultimate tensile strength of the
alloy increased from 190 MPa with the addition of 12 wt.%Zn to 500 MPa with 6 wt.%Zn. The elongation increased
from 1.15% with the addition of 12 wt.%Zn to 7.6% with 4 wt.%Zn. The lower solute atoms (Zn, Mg, Cu) reduce the
impediment to the precipitation of relative dislocations.
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Table 1 chemical compositions of experimental alloys.

Alloy Al Zn Mg Cu Zr Sc

1 Bal. 11.83 6.12 1.92 0.09 0.09

2 Bal. 10.15  5.15 1.70 0.09 0.09

3 Bal. 8.05 4.21 1.31 0.10 0.11

4 Bal. 7.15 3.45 1.12 0.10 0.10

5 Bal. 6.11 3.11 1.05 0.09 0.11

6 Bal. 3.95 1.98 0.63 0.10 0.10

5 FH A EL AR 2 IR S & SR AR L () IR R AR AL,
HAH A EHE R A Zeiss EVO 180 F4 HL T S 43k
a0 i A A RIRE S AT OW A A M S . A
Image-Pro Plus 4i 11 T SEM K A v 3 i 4 2L X 3k 17
El A8 73 5 DA B = IR o R )i s R K SRR
Y [CRE BERAE, AXAHEH 5 HMV-G-FA #4142
B AE IRAE BE T, e SkAE 980.7 mN [ /) Nk
10 s, B 24 IR B Ry 22 B e KB AN e /IMELIRT 7 AN
TS o P iaae B i A 2 V) EI AR AEAN )
FE ity B[R] —EB A7 3RAF, PR IRFE AR SR a0 & 1(b)
B o SERRREAT BB R T B, (R TG
R R bR dE & B MR R A 5
(GBT228.1-2010) /7%, @ik MTS-E45.305 %Y /5 g sL
ST R e, W I RLIE 2N 1 mm/min,
TRFE IR PR UL o8 B e PRI 2, AR
JIGe 5 FEE AR e 23 U]l ik 5 el S B AL TG S 1)
MU S5 2], ARSI 3 MEM AT, 45
RECGLAFIME - R A #5 HAU(TGA/DSC1/1600)
2R AR ERGENE T Al-8Zn-4Mg-1.3Cu & 411
DSC £k,

- 186 -



7

£ 17 BEMFEESW ) BELS
THE 17™ ASIAN FOUNDRY CONGRESS
AFC Part 2: Non-Ferrous Alloy
A-A B-B
45 240
| |

40

60

NN
£
\\\\\\\\\\§

§\<¢
N
\
\
\
N=j
N

I L 130 1 30
60 210
15
() (b)

B 1 (&RBREEFRERT )RR &R

Fig.1 (a) Shape and size of metal mold and (b) Shape and size of tensile specimen.

(c) Eutectic Area 14.2%

I
(f) Eutectic Area 1.9%
- F\

(a)12wt.%Zn (b) 10wt.%Zn (c) 8wt.%Zn (d) 7wt.%Zn (e) 6wt.%Zn (f) 4wt.%Zn.
K2 #FSaEraftaaEs

Fig.2. Scanning electron microscope image of as-cast alloy. (a)12wt.%Zn (b) 10wt.%Zn (c) 8wt.%Zn (d) 7wt.%Zn (e) 6wt.%Zn (f) 4wt.%Zn.
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Fig 3 Secondary dendrite arm spacing of the alloy
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Fig 4. DSC Curve of Al-7Zn-3.5Mg-1.18Cu alloys
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& 5 Al-7Zn-3.5Mg-1.18Cu &&7E 475°CHf K [E WA A . (a)10H (b) 20H (c) 30H (d) 40H
Fig 5. Different solution times of Al-7Zn-3.5Mg-1.18Cu alloy at 475°C. (a)10H (b) 20H (c) 30H (d) 40H
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Fig 6 Scan of the alloy after 30 hours of solid solution at 475°C.
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Fig 7 Age-hardening curves of alloys with different Zn content at 165°C.
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fHd, GEmEMEENSE 7R,

.

300

12wt % Zn
—— 10wt % Zn

Engineering Stress (Mpa)

150 —— 8wt % Zn
—— 7wt % Zn
——— 6wt % Zn
—— 4wt % Zn
0 13 T T
0 2 4 6 8

Engineering Strain (%)

B 8 AR Zn & 864K TN 7 NAR 2%

Fig 8 Engineering stress-strain curves of alloys with different Zn
contents.
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Fig 9 Tensile fracture morphology with different zinc contents.
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