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Table 1 Chemical composition of VW63Z magnesium alloy for testing Wg /%
A FEILR AT ER
(i9e2 Gd % Zr Mg Si Ccu Fe Ni S
VW63Z 5.0~6.4 25~37 0.3~1.0 HA4 <0.10 - <0.01 <0.20
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Fig. 1 Three kinds of foundry returns
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Fig. 2 Schematic diagram of gating system




2021£F S1HA/ET70E

PN B 'E‘ft
52T rounory [ 17] 5]

(a) SEM

HitZRNBRZIAEFARFAREXRTRZIREFH

B prRA =F PR HISEMAEL . FHFZrEMg
PSR AKREAENH0.4%, Mg-ZrhEE&EHZriNs
£930% (ICPHUER D DITEERIESL, =F[EIRF
ZIREE2NE40.3%~0.6% ) , WALRFZIRS/NTF
Mg-Zrh[El&% . ATMMEFRILEL, =FERH
7 pwmLARESZER St RMg-Zrh B & £ B ER
=, BERERHEFPNOZINABRZS/NERLESZOE,
MoERFAYARRZI 50 29780.4%; SEHEHRILEE
RERFFBBRZIGLLEEN0.4%, AMALRF /N
%ﬁﬂu,ﬁrﬂra’] \EBFTNE; MERARER ARz

B H0.1%, AMEICPHFZIAE(Z150.6%, %E
ijjcé,ﬂli EIREAIARERIZIFER

SITEERER, =MENEFRREGFEIERR
ERFFRZIRFEFTMg-ZrhaEE, BEAEGRIER
T, ARBEFNZr NIRRT E IR
ERE AT AMRZr. FIBEMISHARMIER, BRZrE
MgB IR R RBEEN, SEREXIEHFHNR
FRERNZILUARZr S NN Zr R E . ERIRIERR
MRERREE A EEENRER, HERZrEER
TR RIIREAI R ERIZr, BIARERRIIFIRIAKE,
HAWNZImERREXTREGSFENRERS, M
FEAEKRE D NHRAR T Zr#ik SR AT HER
SEMEZIBRRL

(b) #HXEDS
B3 Mg-30%ZrhiB) & & AIZELRAFE
Fig. 3 Microstructure characteristics of Mg-30%Zr alloy
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Fig. 4 Phase diagram of Mg-Zr binary alloy
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Fig. 5 SEM images of three kinds of foundry returns
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Fig. 6 Microstructure of as-cast VW63Z alloy
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Table 2 Average grain size of as-cast VW63Z alloy /pm
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Table 3 Tensile strength and elongation ratio of

VW63Z alloy
RAS . R - Prhmmps R
= RS A R R./MPa  Al%

A 18 H130% I #544 HEE TG 343 5.3
A, 1 F3096)% #4514 UHHE  T6 345 45
B, ffiTI30%I4 TR RS HikE  T6 341 5.5
B, fHH30%IIHIIDEERS WiE  T6 338 43
C,  fl/H30%HE IR JRE  T6 348 35
C,  {HFH30%EMEIIKE  uHiE  T6 326 32
D, SRR HiEE  T6 320 45
D, AHRHICR YHHE  T6 310 43




2021£F S1HA/ET70E

AWEHERE, ERLRFHENREREESS,
BETEERZH BEMN" . BFRFRIERRRE
HER ‘BEE , EERBIRTEENAKRE
BN (BIBRBEENFBEER ) STHEMIIRE, £
SRR SRR ENER T —XNNER, EEH
SRERFBEREM, KHTRXGINERIDRE, M
BERPH BT RREAENSEERZSIIRERM,
BRIRF A TEMRMRESE XEH AN, &
Bk R I A2 SHAT TSR =R INAER . B,
BRMOFHFBEN R ATFERFTEEZEN, 8
FIFTZAEEMN" 2SHC,. CHARBREXEEMT
D,. DMmAERRE.

=
A S E rounory

350

oUTS
345 { { f m EL
340

335+
o 330f
E 325} - V)

=

@ 320 R
E 315t " il

310 14

305 o

300 - ’

295

290 2

C, D,

A, A, B, B, (C D,

E7 vWe3zashFMeel S
Fig. 7 Summary of mechanical properties of VW63Z alloy
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Fig. 8 SEM photos of fracture surface of tensile rod samples
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Fig. 9 Fracture analysis of tensile rod of C1 and C, samples by EDS
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Table 4 Material cost analysis of VW63Z castings with different raw materials
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Mg-30ZrH i) &4 180 9.4 1692
TG B R 20 60 1200
Tk At 18 67.6 1216.8
- ‘ Mg-20GdHa] £ 4x 150 42 6 300
;jrj::;i?;gi Mg-20Y Hifl & 4 150 21 3150 12358.8
Mg-30ZrHi [l &4 180 9.4 1692
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Abstract:

Cast magnesium alloys with rare-earth elements addition, so called Mg-RE alloys in short, have been
widely used in the aerospace field due to their advantages of low density, high specific strength, and good
high-temperature mechanical properties. However, the low degree of grain refinement and the high cost of
preparation restrict their wider application. In this study, three kinds of VW63Z high-strength heat-resistant
Mg-RE cast alloy scrap returns: rejected castings, pouring system materials and remelting pot bottom
materials, were utilized. The microstructure observation found that there are more small particles of Zr and
dissolved Zr in the three kinds of VW63Z alloy returns. After the castings were produced respectively using
the returns mentioned above and with the addition of the same proportion, the observation of microstructure,
testing of mechanical properties and the comparison of the production cost were carried out. The results show
that not only has the production cost of the castings been greatly reduced due to the use of returns, but the
effect of grain refinement has been improved as well duo to the fact that there exist a large amount of high-
quality Zr particles inherited from the scrap returns. In addition, the alloy casting produced using the rejected
castings has the most fine microstructure and the best mechanical properties.
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heritability of magnesium alloy; grain refinement; small Zr particles; scrap returns
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