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Abstract: 7075 aluminum alloy was prepared by permanent mold casting (PMC), liquid squeeze casting (LSC)
and semi-solid squeeze casting (SSC) methods. The effects of different casting processes on the thermal conduc-
tivity and mechanical properties of 7075 aluminum alloy were investigated. The results indicate that the grains of
the PMC are coarse, and dendrite segregation occurs to reduce the plastic toughness. The tensile strength and e-
longation are 121 MPa and 2.78% , respectively. However, the coarse grains exhibit a wide heat conduction path,
lower electron scattering probability, long mean free path and relatively high thermal conductivity, which reaches
139.67 W/(m + K). The tensile strength and elongation of the LSC refined grains are 239 MPa and 5.75% , re-
spectively, while fine grains and more dendritic arms lead to the higher electronscattering, with the lowest ther-
mal conductivity, which is 120.94 W/(m « K). SSC grains are compact fine and round, with the highest tensile
strength and elongation of 248 MPa and 7.46 % . respectively, and the thermal conductivity is 126.07 W/(m « K).
Key Words: 7075 Aluminium Alloy, Permanent Mold Casting (PMC), Liquid Squeeze Casting (LSC), Semi-solid
Squeeze Casting (SSC) , Thermal Conductivity
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Fig.1 Schematic diagram of the tensile specimen
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Fig.2 Microstructure of 7075 aluminum alloy prepared by different casting methods
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Fig.3 The average grain size and shape factor of 7075

aluminum alloy prepared by different casting methods
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Fig.4 SEM images of 7075 aluminum alloy prepared by

different casting methods
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Fig.6 Mechanical properties of the alloy prepared by

different casting methods
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Fig.7 Fracture morphology of the alloy prepared by different casting methods
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Fig.8 Thermal conductivity of the alloys prepared by

different casting methods
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Tab.2 The lattice constants of a-Al in the alloy prepared
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T I GREGE OWSHIESE CEESHESE
% 20/C) d/nm  20/C°) d/nm  20/C) d/nm 20/ d/nm

{ } 38.472 2.338 0 38.336 2.346 0 38.304 2.345 9 38.340 2.3457
{200} 44.738 2.024 0 44.571 2.031 2 44.556 2.031 8 44.582 2.030 7
{220} 65.133 1.431 0 64.916 1.435 3 64.897 1.436 5 64.924 1.435 1
{311} 78.227 1.221 0 78.062 1.223 2 77.996 1.224 0 78.012 1.223 8
{222} 82.435 1.169 0 82.188 1.171 9 82.009 1.172 9 82.153 1.172 3
RIS AL 4.049 4 4.059 55 4.063 17 4.061 01

3 #  ®

(D@ BB 7075 55 SRR A o AL SRR
R N 65.6 e, SRR Y #5 CIR B R A L 220 B R
5 3 1 o D S D S YRS B R B 3 A R R BN
23.3 pm, 52 ECBR R RL A o S B B 1 R R ST
29.8 pm JEAR PR FHEIT 1 fdoRr 5 B %

(2)7075 $5 6 4l o B% IR 85 3 0% T W1 2E oAl A
HOTE AR /I S s/ 7 L5 i ke B o DT 32 5 1 LT
S HE RN SR 2 [ S B R 85 1 S VS B 5 i R
HY BT PL R BE AL . 53 51y 248 MPa il 239 MPa, & 1y
SRS T AR AL Y 121 MPa, F [E 25 8% 5 5%
T o ) [58  E ARE ROR [R) A PR T IR/ | AR Rk
7.46% ,

() & BB 7075 HAESMMSFREE AN
139.67 W/ (m « K) , M A& 55 i % 1 12 [ 5 55 R % 1
fili iy B3 2, AL T ok B b R L R S R TR
5 s HL P38 B RO/ L BT R BRI 43 902 120,94 F0
126.07 W/ (m « K), $ 1655 1 T 305 0 105 A8 7L 52 1
R TR RSN B LA A HRBEIG In O RTRE

5 £ X #

[1] AZARNIYA A, TAHERI A K, TAHERI K K. Recent advances in
ageing of 7xxx series aluminum alloys: A physical metallurgy per-
spective[ J]. Journal of Alloys and Compounds,2019,781:945-983.

(2] Eubut, #HE0E AU, %, Al-Zn-Mg-Cu 8 5 98 50 A& & 5T
PR 5K R LI ]. MR-, 2003, 17(9): 1-4.

(3] BA/RBHLRAZHE,.ER. Txxx REASMBIRR R K REHRLT].
BT . 2009, 23(3): 67-70.

[4] o, P AR I, 0 3 AR 45, 8 RSB AR B 4 B T IR Bk TR A
(1] g Tl R 24l CH AR BE2F RO » 2002, 33(6) ¢ 592-596.

(5] Zf A0 B E 55 . S5 B B IE 663 7075 SR8 &MU )2
PERELT ] AR Fh 538 B AT (L F 4 - 2008(SD): 419-423.

97



Jan. 2021 ML RAEOES
Vol. 41 No. 1 SPECIAL CASTING & NONFERROUS ALLOYS

AN RIS K577 iE XS Mg-Nd-Zn-Zr 15 55 51 5 1

HEE' B B RERBi EHE
(LR RFNMIAEFR; 22ERRXFHBAFTES TRFER)

T OE R O R R AP R RS KO A0 AR R CRUR DR 3P RIS R R B0 T 0 05 5 O 125 1 86 Mig-Nd-Zn-Zr & & 05K 6 Zr & 4
A W B M B A I MR R BEAT X LU BIE I o 85 SR W] 00k R AR ik T BB AR B 40 G A B 1A . TR O 1 AR AT LA S IR R A Y ok kL 2
AR AR AR 125 1) 4 0 5 0 AR S 1) R LU R0 1 B Dl 2 /0 o R i 5 0 0 1 8 BB A DR AP 0 AR B R IR 8 o Ak v e % AL 5 SR
A LG 488 70 X0 I 4k 1 4 80 R AT

KW BRI R AR A S A

HESEE TG146.22 XHERES A

DOI1:10.15980/j.1222.2021.01.020 FA R (IR AR S ) FRIR A8 (OSID) ;

it

o
op
Hp
H
\E:

A Comparative Analysis on the Refining Quality of Mg-Nd-Zn-Zr Melt with

Flux and Gas Purification Process
Huang Yanyan', Zhou Qin', Long Siyuan®*, Cao Hanxue®
(1.School of Mechanical Engineering, Chengdu University;
2.College of Material Science and Engineering, Chongqing University)

Abstract: Flux purification method (flux protection and flux refining) and gas purification method (protective at-
mospheres and inert gas bubbling) were employed to prepare Mg-Nd-Zn-Zr melt, and the zirconium alloying
phase and the final refining effects were analyzed comparatively. The experimental results demonstrate that both
purification methods lead to a qualified chemical composition. Though a satisfactory grain refinement effect can be
obtained by both methods, the gas method exhibits the smaller grain. Both methods can effectively protect Mg
melt and separate inclusions from the melt, however the {lux method is more effective in the control of inclusions.

Key Words: Magnesium Melt, Flux Purification Method, Gas Purification Method, Zirconium Alloying, Refining
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