WaTHE T HBEERMBE1E Vol.47, No.7
2018 4 7H RARE METAL MATERIALS AND ENGINEERING July 2018

Mg-16Zn-5A1 & F &P E AT 12 P AYLALFA
THIE T HLH

B AV A HO#E FAURC, RWE, ZRRl !
(1. T2 BRIGE RN PRSE AR RS0 %, Bd Ry 726000)
(2. PHL TR, BRIY P42 710021)
(3. EINHETORE A3 (od st in L5 PR B R E A8 =, Hl 221 730050)

H E: W T Mg-16Zn-5A1 A EAEERA TR AN GBS RIS . 5K H: Mg-16Zn-5A1 A4:1F 440 ‘C T4 45~60 min
8460 “C HJ# 30~45 min 1] FRAFERAR L) ESERAAZHZY, P8R R 8 55.7~60.4 pum, P3RS 1.18~1.29, [EHIZZ1h 65%.
BEAEERERE K ERMERE]: MgZntr—a-Mg. a-Mg+tMgZntr—L. a-Mg—L & a-Mg—L Fil L—a-Mg) SEU T ik a8
FHILA I ALV B BRACRUG IR R, [N SR o 3B (0 iy AR T T LU0 e . BE T LSW Hig

HES T ORI T BN S TR BRI SRR A 1 M, P SRR AR N B 28 AT
KR Mg-16Zn-5A1 s ALUEHA; MIEA; MO IS, FMERE

FEESES: TG146.22 XERFRIRES: A

XEHS: 1002-185X(2018)07-2072-08

AR, R4 WU BRSSO AR T 3%
AP ER, AR BE A S LA H v 1 4 A0
HHMEEY, A SRS S ERNS WA, R
M HEEM, BEESAr ¥Rz Pz
S S, TRV SR A G0 5 3 T 1 4 TR B B AT
FERERIEE . A M M. C. Flemings™ #5224
BB HAR VLR, 2 2 R A E R 8 T K 30
PEUF . ALK AT JE B Ak B A R4 v L T 2
BE AR B . UK P15 AR AR IR B AR O T
AZ91D B G, B AALE B ] Bk, A
Hem e, M HBEL Te KBRS, g A
i K243 )k 286 MPa Fl 6.1%. X1l 5 5 B0k
P EG RS ZA27 WA SHSML, HERE T 3%
Fidis FEARTEBRT 4fL. s 2Bt . SRifi, R
AR b AL SUR RS s vE R B A w4, PR, g
BE— RN T S A A

[ 25 BB 23 b A% 1 T RNRAR B, il A% 1 B
SeAE IR R R 45 A AE i, AE T e R AT
YoM, I H MR T8 355 41/ 1 AR B 412U kL,
TR FEE 1 s ARG R a0 A T ) K ok 4 23 R ) 3
Wi, EAR KRR B 1 5 i o5 2 [ 25 B R i A D01,
S PSP 5 g e/ @ 6 0 Watv B B S e R TR
KRR 2 . BRI ZA92 I ZA96P &
&, RAASF I J7 8046 T Ak 10 [ A& 2k . M. B.
Yang S 5T ZA84 B A E KR M L AR b 1 4140

Fs HER: 2017-07-03

BAE, RIALE 560~575 CLRUEL 120 min J&, TJ3RTHHE
AHEA 14.2%~25.6%, 121 SR RS) 24 56~65 um 9
gl SO ARG TN Ce JGE K AZ91D
B S A 2 T A SR A B R R P AL A, R4S
T T 24 A InFAELE 580 °C, FRifR T[] 45 min.
T. J. Chen!""21%5 A MAH A% A% 2 Al 24 20 [ 25 1k i 41 23
A h R A0 BE AT T ALV AR PP . eI A
LT OGS AZ31 BE A B
ZUEAL, A RSN LN = o s 1 i ok 3
SAEM, 2 I AHURL R ST AR Ak AR A SRR . {EAT
b — BRI 2 F D AL A AR T o [ A BR S 412
BUEHLE . ARBFFON — RO BB A 4 Mg-16Zn-5Al
HEAT WREERS, 42 B A ORE, 9% 3 4 I IR N
VAU B X B G2 B A IR 2L L, 5 BB L4
AR RS B oy Ay (5 P RN [ A R HEAT o0 BT, B 3L
AR, h 5 AR B A 2 % ik

1 % I

ARSI TR Mg-16Zn-5A1 44 10 42 Uy ik
1 iR B Jext Bl pORMEEAT R BRAB AL 2, SR 5%
2l JE ok 99.99% Mg BE kBN I 25 L BE A 65 I
FEBE R R 178 55 7 Ol NG TEAT R, Bk I
FALBREE . FRai B Ak S, IO\ O L B Al Bk
99.99% Zn F Al, £y HAEEAL I IF LRI o 15 44K
FEL#) 750 Cha, FH 1%~1.5% C,Cle BEAT R IR

EEWB.: HF AR (51464031): BTG AHE T LRI E D5 H (16JK1241); Ty HiRHE 7RI H (SK2016-29)
TEHRN: 2 F, %, 1986 4, A, Y, BsEbies TR BB, BT 7 726000, E-mail: lic_slxy@163.com



557 W

Ze HE: Mg-16Zn-5A1 A 435 TAE I RE I AL RN AR AR A L)

© 2073 -

FE 30 mine AAF PR AL A F] 700 CHY, PEVERK D12
mmx150 mm JERL . SR 55 T84 I kD 1 Rl v
15 mm WA TEIRFE, RJ5EET Te FIHEALE . T6
AbBR B T2 R E A 360 °C, [El I TH) R 36 h,
I} %R A 180 °C, IR 1) 4 16 hs

XFREAT 5> AR R FEAR TS Mg-Zn-Al R G4
PV, it 7 DL R RS )N 4 3R 5 KOF
P IEAS S5, I L 3 il R 400,420,440 Fi1 460 C,
FLREINAN 20904 10, 204 30, 45, 60 min. £ 77> &
LR, BRI L E AR 2 mm /L, I
Feli N AR 00 s A PR R R S P I BE AR Ak
ARG FAFETON 25 mL MASEA R, I A &5
F, B N CLIK 2 ¥ i IR NGRS A R B
PP AT ORI, s BT A (S, R AT K

FEFE F 400#~1500#7K B b 481 BE I EAT 0L,
XoF 5 25 R R T I KRR T 4% i R 7K R AR S
6 s, A T6 ALIH S5 [KFE i F v TR R 6 e 1 ik 50 s
ZJ5 K H MEF-3 D657 Wil W SLAH SVRITE S, (6T
AR EXEBE 10 NIRRT, H diokn 45 2% R 5 4%
(DYRMEW A a-Mg AR CAKXMDPTR): H Sk
AR T (FRAEY A a-Mg IS Cin 2 RQ2) i
T8 o K XRD 43 A7 AN [A) Ab BEAR 2SR 3R o AR AT 2 o

D= 2(14/717)1/2 (])

F =4n4/P (2)
Arh, D AR H AR F oA kL IR R (B -
FI4ESE): A AW a-Mg @RLTRIE . P oAYIE a-Mg
SRLI FE
2 HERE5HH
2.1 Mg-16Zn-5A1 & & RIS LRF0 Te AL IBLALN

Bl 14 Mg-16Zn-Al &5 SHLL Te 441K
XRD i AEHRATLUE 1, Mg-16Zn-5A1 & 42 1155

AHNFEEB O H o-Mg A K B
(a-Mg+Mgs(Al, Zn)so+MgZn)IL AL SN (ULl 1a Al

Le)o FAEATRA 1) a-Mg AH LUl i R85 B0IR ok ok 3
[ B 3 P Bt A/ 2 ) RORER bz, il 4 2 DL 8 Y
KA. B 10 AEEE Te M EMAL, R
FEZE 360 CARIE 36 h J5, AR KT B SERI2E a-Mg
A, KV Z 5 T G R s 4, R 2eid 180 C Y 2%
16 b J, Sl VR [ A i it AT, TRD B G toRes e A= B
BEK. KA Zn fESET B KB D 6.2%, X T
Mg-16Zn-5A1(Zn &80 16%)5 4, Zn ANAlfgse 4 [
WHE o-Mg M. FTCL, B b s T R R A
A Mgsa(Al, Zn)tMgZn(JLE 1c), RIS AHK
B D, (AR E . ik, RSB R
SR T6 MR a-Mg AR SFREAT I, H
SEE SRR STy 78.6 pm, 3E A HEAT 2= [ A SRR %
22 ERFREIEPHLNET
H TS Mg-16Zn-5A1 A 46 T 1 R o 2 [l 4

i AL T e B, B AR IR O 440 C, M
IR 350 R 20 4. 64 8 min, AR 2 k. M
KIR Al LAE H: B4 2 min I, LAY 20)RIEG A
V(B 1) AR, FURKR AT H4 kAL,
HWIE a-Mg A EZELLAERLG O 3, BERIL 4205
TAE a-Mg A [RI B . Bl A5 B2 5 1) (3] 224K 22 4~6 min Y,
BTV LR 9 B 13 22, N2 S AN R AL
I s 3 23 B AH AL ZEAE daloRL IR 338, T /N YR i (2
2b fil 2¢ Jii7R). T. J. Chen!™% ANy, HIFAEAL T
MO oG & S m, fn B R A 3)FR)
MISEIR, B AR, 7R ORI R rh sk tt, iz
T & B[] AH T 6 56 T OB DX, T i A i PR 45 R4 58 T
BCRIAH DX ARG K, T8RN o > FEH I TR S &
8 min B}, WRIRAE T 40 B, RIS A i MICAR &
AT, AR AR ERAL (A 18] 2d TR .

£ 1 Mg-16Zn-5A1 & WA XHSH
Table 1 Composition of MgMg-16Zn-5Al alloy (/%)

Zn Al Mg
16 5 Bal.

® a-Mg ¢

» Mg,,(Al, Zn),,
#MgZn

T6
treatment

Intensity/a.u.

As-cast

1 |
20 30 40 50 60 70 80
20/(°)

Kl 1 Mg-16Zn-5A1 &4 MHEA T6 AL 2 & XRD #% &
Fig.1 As cast (a) and T6 treated microstructure (b) of Mg-16Zn-5Al alloy and their XRD patterns (c)
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Fig.2 Microstructure evolution of Mg-16Zn-5A1 alloy during short time isotherm for different time:
(a) 2 min, (b) 4 min, (¢) 6 min, and (d) 8 min
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Fig.3 Microstructures of Mg-16Zn-5A1 alloy with different remelting processes: (a) 400 ‘C/10 min; (b) 400 ‘C/20 min; (c) 400 ‘C/30 min;
(d) 400 "C/45 min; (e) 400 "C/60 min; (f) 420 "C/10 min; (g) 420 C/20 min; (h) 420 ‘C/30 min; (i) 420 C/45 min; (j) 420 “C/60
min; (k) 440 ‘C/10 min; (1) 440 °C/20 min; (m) 440 ‘C/30 min; (n) 440 ‘C/45 min; (o) 440 ‘C/60 min; (p) 460 ‘C/10 min; (q) 460
‘C/20 min; (r) 460 ‘C/30 min; (s) 460 C/45 min; (t) 460 ‘C/60 min
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Fig.4 Average grain size (a), roundness (b), and solid fraction (c) of Mg-16Zn-5Al alloy with different remelting processes
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Fig.5 Schematic diagram of microstructure evolution and phase

transformations during partial remelting at 440 C
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Fig.6 XRD patterns of Mg-16Zn-5Al alloy remelted at 440 C
for short and long time: (a) short time remelting and

(b) long time remelting
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of Mg-16Zn-5Al1 alloy held at 400 ‘C for 8 min
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Table 2 Calculated results of M, at different remelting processes

420 C 440 C 460 C
Grain size/pum At/s M, Grain size/pum At/s M, Grain size/um At/s M,
43.87 41.43 46.92
47.56 600 38.6 53.48 600 136.4 54.72 600 100.9
52.68 600 64.4 54.9 600 20.9 55.69 600 14.8
55.51 1800 13.8 57.91 1800 15.9 70.95 1800 102.5
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Microstructure and Phase Evolution Mechanism of Mg-16Zn-5A1 Alloy During
Partial Remelting

Li Chun'?, Fan Xinhui'?, Chen Jian®, Li Yuandong’, Yuan Xunfeng', Dong Xiaogang'
(1. Shaanxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo University, Shangluo 726000, China)
(2. Xi’an Technological University, Xi’an 710021, China)
(3. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The microstructure evolution and phase transformation of Mg-16Zn-5A1 alloy during partial remelting were investigated. The results
show that when the Mg-16Zn-5Al alloy is remelted at 440 °C for 45~60 min or at 460 °C for 30~45 min, it can obtain the ideal semi-solid
spherical microstructure. The average grain size is 55.7~60.4 pm, the average roundness is 1.18~1.29, and the solid fraction is about 65%. The
phase transformation which includes MgZntr—a-Mg, a-Mg+MgZn+t—L, a-Mg—L, a-Mg—L and L—a-Mg occurs during partial remelting.
They lead to the initial rapid coarsening of the grain, structure separation, spheroidization of the grain, and final merger coarsening. Meanwhile,
the subboundary and root remelting within the grains play an important role in separation of the microstructure. The coarsening factor M, which is
related with diffusion coefficient of an isothermal period is deduced by LSW theory. The main evolution way of grain is described by M, of the
corresponding period.
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