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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

Yo#s B #3:2020-08-15; & B F5 W 2 H 87 : 2020-09-28

EEWE AR A LRBIE )51 H (2081920045)

FE—IEFE T MZ L1987 AW AL BIBFSY B AR (610106) , E-mail : 269188303@qq.com

BEEE - WEY, 81977 A A LB #2 , E PK(400045) , E-mail . hanxue_cao@ cqu.edu.cn

SRR EmEE JHEE BT, . AR X Mg-Nd-Zn-Zr SR 5 B2 L) 1. R fl 8638 A 845 42 .2021,41(1) :98-102.
HUANG YA Y, ZHOU Q, LONG S Y, et al. A comparative analysis on the refining quality of Mg-Nd-Zn-Zr melt with flux and gas purifi-
cation approach[J]. Special Casting & Nonferrous Alloys. 2021, 41(1):98-102.

[6] SANDEEP N, ANIMASAUN I L. Heat transfer in wall jet flow of 58-60.
magnetic-nanofluids with variable magnetic field [J]. Alexandria [15] SFubBl. R M]. dtat Fp5 Tk 3 ik, 1984,
Engineering Journal, 2016,56(2): 263-269. [16] FEF. PEE ZLI01 B A a6l & KB T 205 D] K

[7] WEE, R THE. 648 KM gt A% Tolk i Jitkt . 2006. J& b R4, 2016.

[8] ZHOU B, LU S, XU K, et al. Hot cracking tendency test and sim- [17] FE. DR Z0R.F.BERENHE ALSIG SRR LT
ulation of 7075 semi-solid aluminium alloy[ J]. Transactions of 2PEREM S )] R A G A 88 4, 2019.39(9) ;1 016-1 020.
Nonferrous Metals Society of China, 2020, 30(2); 318-332. [18] Rt bk, Hadm.%. SNBSS 4 MBS SR8 uFsE ok

[9] kX, BIR,AKICE. Zn.Mg.Cu X} 7075 454 & A PEREF JELI]. Mk, 2018, 32(9): 1 486-1 495.

LUrsZ [T, ReRb 5 SOR B4 4, 2014, 34(12): 1 336-1 339. [19] Ju¥is.FaE, MEE fRAEHREM I SEEaell] hEA

[10] EHML R 25,5, 7075 MG S A HF EHEERL ] & 4 8 %, 1999, 9(1): 3-5.

ik M4 ,2014, 34(1); 54-57. [20] YING T, ZHENG M Y, L1 Z T, et al. Thermal conductivity of
[11] 2R3, S 5. A 4 5 R 8 b 1 72 4 i Y 1% 3315 as-cast and as-extruded binary Mg-Al alloys[J]. Journal of Alloys
NI, A E A 4 @ F ), 2014, 24(11) . 2 727-2 734, and Compounds, 2014, 608; 19-24.
[12]  ZEJUA XG5k 0 e, 6. B TE 5 & 4 2 18 25 05 v BOB B 90 (2170 A~ P 4 2R Al (3 — 0 LML A 50 b i R i ik, 2003,
JELT] st R a6 4, 2014, 34(5): 471-479. [22] BEg5%. PRBBERE 7075 §4 4 B IR M IO RO 41 81 5 J) 2% 1 g I
[13] FAN X G, JIANG D M, MENG Q C, et al. Characterization of Mt RERF S LD M AR B Tk %%, 2019.
precipitation microstructure and properties of 7150 aluminium al- [23] F4e, E2F R ZBF 00 R E & E I X Mg-Al-Ca B84 HE
loy[J7]. Materials Science & Engineering,2006,A427(1):130-135. FPERER R[] & R B, 2015, 40(4) : 102-104.
[LAT 0. WEPRR R J7 3k 5 0 B % ROV Wit A . 1985(0) (R8T M)

98



AFVESTT 0 Me-Nd-Zn-Zr JE RS B HEE %

AR TR R A LU SR B LE R | R A sk
PR BT PR AT D)0 Ak SR A AR R R
250K AF AT I H 25 2. Hop, Mg-Nd-Zn-Zr
BRI R0 AR RE R R pUR R RE L BR TR
() 92 AL 25 0 R TR 3 T AR Sy i A8 S B R R
T B G, 20 el 80 4RSI RIEFF R T
ZM6(Mg-Nd-Zn-Zr) & 4, 3¢ F 90 4 ACH I 4a 1
A7 ARPITEAL T8 A s M B Tk A DR B AR
PR R LA RS R 4 AL i S e i S AR R R S
HHEF N, H 0,0, 8 KA R 5 AR Y. BE&H
IO P 45USBR A 7 JRE 0 7 i P B B B R B SR LA R BRI AR 4
(T 3K S X ZVI6 J A it Jot i v JBE ) B B % A 0 Mk 4
T4 T R A 2K
B Je BE A B M A S AR A B A BT R R L T
HRE AR S b AR G R e B CRLAR MO 1 B AR
FoE TR R 1 R B B A AORS R v AL B fe e O ik AT
AR AR TR L PR 28 SOR B 25 5 o 2 JR I H R B Tl A
7 R Ol R RS R 5 A T i o D R A R i A
BeR ] b B 5 Y IR UM IR i A CRUARIR) 25 0 A 7R
MRECAR 5| R B2 1 5GBSR I W 14 BE 3R
3B A M B ZM6 J3 R . CAO H X A5 SR T 70 3 A1
AL S SRS ZVI6 s A g PR R O R e AL A T
TWFSE . AR S L BOULZH 41 (Rl R BE 45 1k 2%
ST B R Zr 5 4 A il B DL R R 45 R R 4 1A
ARZES S T3 W R0 AN AR TR X ZMI6 I A i ST s i 15
TE N H R RIS %

1 K7 x

KR 1 m NN 0.5 m YK 6k 80 38 28 17 4%
M. ZM6 B G 4 0 fb 22 o (B & 43 8 T D
(GB1177-91) 4 :0.2% ~0.7% f) Zn.2.0% ~2.8% 1Y
Nd.0.4% ~1.0% ) Zr.0.01% i Ni,0.10% fJ Cu.
0.30% 4 5T . AR B Ry Mg, &4 44 SO Mg-2.5Nd-
0.6Zn-1.5Zr, RIS BHOLHE 20 BE5E (>99.80% ) 4l
BEEE(>>99.95%) \Mg-30Nd il Mg-25Zr Hr[a] & 4, 4l
BERE A 2 B N R SE AL S L A4l Zn
1l Mg-30Nd Hr | &5 4 B FE 2~3 min UK, Zr &
e R0 3 WA Mg-257r )& 4 (Zr FRFR& &
RN 0.25% ,0.75% F1 1.5%) , B R S i HE 10
min. & 5 min A, & &G BB HE 15
min, #E 10 min BOHE. FBOREAT A (R 3R 1 DL T 24
0.2 m Kb B BUB IR, 6 A 4@ B (B ROSF 2R ¢0.04 m/
0.05 m0.05 m, A R sf 2y $0.09 m><0.07 m) J5 %
% WOFE g5 Fn Ui B UL 3R 1. A [ 5% B BEIKHE 10
mm Kb A7 4 U1 E] L 8T PG IXOB0CR B AR B S

GX41 2= B sE . H 372 TM4000plus TT 4 4 B 5% 2 &
e HXD-1000 TMCRLCD # [ A% B 11 1 47 UL . 08
H LUK R RT3 B0 4 % 16 i R T RS T8 okt SO %3¢ e
Ze i ke R S8 A . R Al Thermo Scientific™
iICAP™PRO ICP-OES H B HE & 55 1 7 14 & 2 6 385 X
AR A2 B A AT R I . E O 2% B RUBE T W 2R R
1) & AL 2L, B AR IR I 2 2D 36 SR %t e 24 1 T
U B AR e R E AR i/ LR FECE 2% B R A T
iit4r#r. RJH Image Pro Plus #8435 B4 Je 5 W)
TG AR o e e 1) T AR 43 50 i A e 2 W T RR 2 A 5 A T AR
WY LR . FE e 2% 13 AR IR | 38 ok T AR 5 1 S
e 2% 19 3 AR IR B AR 5 30 AR 1B A A KA R e 4% ) de R B
12 Fe/IMA R Je = 1) Je /N AR i A e 2% 00 DL B AR 1)
S-S5 (E B A e 2% T 2 AR e J% AR B B Ol e
AN 8% LA S TR
1 IEERESMIEA

Tab.1 Sample number and description

i

VA Rk et
F1 G1 Nd Zn & % M52 s Zr 2 2 MK IF I
F-2 G-2 Zr IMA =N 0.25%
F-3 G-3 Zr IMA== N 0.75%
F-4 G-4 Zr A= N 1.5%
F-5 G5 F-5 ki 80 R 46 52 5 G5 « 2 M R 1 52

3R R i AR I 0 B e AT M. MR
FRE R B RV BE St 0 HA 2 O3 WL 20 A i I I
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Y S e 1 IR TN G W 1 A N W B SRR
FHA UL I 2% (9 W AR P AT R B o SF5 L COL A
Ar i s 52 0.054.30 F15 L/min, A R A
Rt VR 2y Jag il KR
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Tab.2 Chemical composition of the coverage agent

and refiner %

wp

MgCl, KCl BaCl, CaCl,+NaCl CaF, MgO H,0
BWEH 38~46 32~40 5~8 8 3~5 <1.5 <3
KR 24~30 20~26 20~31 8 13~15 <1.5 <2
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Tab.3 Evolution of Zr content in magnesium melt

with different treatment methods

LRz w(Zr) /% AR w(Zr) /%
F-1 0 G-1 0
F-2 0.09 G-2 0.07
F-3 0.36 G-3 0.36
F-4 0.52 G-4 0.52
F-5 0.54 G-5 0.55
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Fig.1 Microstructure of magnesium melt samples prepared by flux method with different Zr contents
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Fig.2 Microstructure of magnesium melt samples prepared by gas method with different Zr contents
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Fig.3 SEM and EDS results of F-4 sample
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Fig.4 The microstructure of the samples obtained by

two melting methods
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Fig.5 The distribution of inclusions in the melt obtained by two melting methods
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