5519452 1) TEEEEEFIR 2009 4F2 A
Vol.19 No.2 The Chinese Journal of Nonferrous Metals Feb. 2009

XEHRS: 1004-0609(2009)02-0217-05
TZ2EN e SR RSRBERIZI

#uoit !, ExAC SEF
(1. ZBIN R Bk TR, S#zil 243002;
2. HEHRRIEIRE MRERE S TR, B 430074)

B . R AU S S e BT T Ar BRAARTE AZ91 A SRR, LUGE Ar iR
T Ar I ) FURE MRS = IR F-5F AZ91 G S ORI I R o 18 IEAZ IR0 23R8 Ar (I L2 iRk L2
2%, HEE Ar JiEN 1.0~1.5 L/min, 38 Ar IFE]24 20~25 min, A 4R 725~750 C. M SI2ARIB) f124
SR SR B AL B A TER 1T, @ R NS ST Ar SRR 22 KR, RT3 T
M. GEREBH: T LRRRERTBANS, ERARLM T HTHE S BRSO ) 7 B AR U EE S SR A
EATER R

KB BEASIE; BE: IERXRE L )% B

RESES: TG243%1 SCERFRIRES: A

Effect of technical parameters on purging and degassing of
magnesium alloy melt

XU Si-xiang', WU Shu-sen’, GAO Pei-qging'

(1. School of Mechanical Engineering, Anhui University of Technology, Ma’anshan 243002, China;
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Abstract: Purging effects of Ar fluxing were investigated with a self-developed instrument for measuring hydrogen
content in magnesium alloy melt, and the influences of three factors, namely, Ar flow rate, degassing time and
temperature of magnesium alloy melt on purging effects were also studied. The optimal parameters were obtained by
experiments with orthogonal experimental design that the Ar flow rate is 1.0—1.5 L/min, the degassing time is 20—25 min
and the temperature of magnesium melt is 725-750 “C. The degassing mechanism of magnesium alloy melt was
analyzed according to the thermodynamic and dynamic theory. Thermodynamic equations of volume of Ar gas entering
into magnesium alloy melt were established. Furthermore, the degassing dynamics was also analyzed. The experimental
results show that the theoretical data of the deduced dynamic equation of degassing rate under ideal conditions are not
consisted with the real values because hydrogen enters into magnesium melt with degassing under real condition.

Key words: magnesium alloy melt; degassing; orthogonal experimental method; thermodynamics; dynamics

B et B eL, BATH N R B LB WAL B ERIE TR S Sh i
LURBEAI LU s DR MER AL A A, i &Y, DA, A7 0 BEAE IR X B 45 BBl AT B Uk
A2l SO TREMEL , EEEIF R Rl B, DI SRR i R AL
BEAR T M 2P RE, WPTirsm . AR . SEff FE TP AP A RIS P UMGE . TR

ESWME: FEKHRFEEEGE T BI H (50775086)
U5 HEA: 2008-05-09; 1&iT HEA: 2008-11-17
WIS VEIURE, mIEO%, B Hih: 0555-2311545; f4E: 0555-2312783; E-mail: xsxhust2001@yahoo.com.cn



218

hEA SR R

2009 2 H

AL A A FR LA A TRR <« WATANABE 260l i 51
K T Cly v TR RSB SIE IR
o GERKW: RAE ClL LM RBEA ST A
AR, EAKE IR, a2, H
W CLYEN CLA R, REEI TN BEARRIE
WARG R, A e WAL —FE T T
WIS T AR RRA ., LA H IR
Ao BT, EPAMIFI AR IS B R AT T
GO, JFENL TR A N IBER R R, (N A
KA T ESEMMAMIRE . Foh, AR ENL
BT . ik, ASCUE# RAE Ar BRI,
B ERRK R T 235, RS2 ms)
LRIV R A VLI, A IR At
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1 KI§

SR AR AZ91 BEA e, HARS R (i
580N 9.03% Al, 0.64% Zn, 0.33% Mn, 0.031% Si,
0.004 9% Cu, 0.001 1% Fe, 0.000 3% Ni, 0.001 4% Be,
T Mgo ISR EAE 5 kW FHLFE I 3R
AT, BRI 8 kg BEA G, BEYIN 10%[H 5
Mok R R TR A A ArtSF6 R4, BRI
K2l Ar S(AEE N 99.999%) . BT 68 U]
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Table 2 Orthogonal test design and result analysis
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Table 1  Experimental factors and levels of orthogonal

experiment for degassing treatment of magnesium alloy melt

A B C
Level Ar a b -
gas flow egassing .
T C
rate/(L-min") time/min emperature/
1 0.5 10 200
2 1.0 20 725
3 2.0 30 750

2 Py AR (AT B v B AN R R R K
IKPHERC XA T BERER A R R 2 co ERRTURT
SR ¢ BT ERIRE. BRARFEP) A
Y=[co—c]/co (D

MRAESI LR, LN T LR R R K, Wl
1 s

Experimental No. A B C Void col(em® kg™ c/(em*kg™")  Degassing efficiency/%

1 1 1 1 1 124.80 101.0 19.1
2 1 2 2 2 110.00 76.3 30.6
3 1 3 3 3 102.00 64.4 36.9
4 2 1 2 3 132.00 94.5 28.4
5 2 2 3 1 109.63 61.5 442
6 2 3 1 2 110.30 80.7 26.9
7 3 1 3 2 121.50 96.2 20.8
8 3 2 1 3 105.00 88.4 15.8
9 3 3 2 1 123.00 110.0 10.3

Mean 1 28.867 22.767 20.600 24.533

Mean 2 33.167 30.200 23.100 26.100

Mean 3 15.633 24.700 33.967 27.033

Extreme difference 17.534 7.433 13.367 2.500
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Fig.1 Corresponding relationship between three factors and

degassing efficiency
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Table 3 Comparison of calculated value with real consumption

of Ar gas
Expe}r\;:ental Reﬂfc:r:sgl;r:l/};:uon C:lc;;:;[;d Ratio/%
1 5 2.33 46.6
2 10 6.10 61.0
3 15 10.25 68.3
4 10 4.46 44.6
5 20 12.77 63.9
6 30 4.30 14.3
7 20 3.80 19.0
8 40 2.30 5.8
9 60 1.50 2.5

M 3 FIEH, AR R B i 375,
Ry 68.0%; 5"5286 ATk, RIGE Ar A
1.0 L/min, 8 Ar i8] 20 min, S50 A 750 C
I, SRR N 63.9%; 9" sz rs, AR
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T3t
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Table 4 Corresponding relationship between Ar flow rate and

interface area

Ar gas flow rate/(L-min ") 0.5 1.0 2.0

Interface area/m> 0.005 0.010 0.020

B9 UL FEARANRIR (6)F, R 5 FIHT
Ar SMES R 050 1.0 5 2.0 L/min I, RSN
[B) R BV TSR SEBRAEL ) 22 50 o

5 BEBBRAI A B T AN S SEBR B ZE 5
Table 5 Difference between theoretical values and real values

of degassing time for magnesium alloy melt

Theoretical value Real value of
Ar gas flow Temperature

rate/(L-min ") /C Of;frzijisi:lg (:leriijrsrll?f
700 9.8 10
0.5 725 14.0 20
750 15.0 30
700 7.5 10
1.0 725 11.0 20
750 9.0 30
700 25 10
2.0 725 2.5 20
750 1.5 30
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BRI ZE MR, DRBR N T ) R TE v S AR 0
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AR MR . RIS R 2, BRRCR IR %, W
12 5 A AR . BRI LT, BRI
S, BAh, RIEIE K R I 2 i o AR
SV Y IGINR,  eZe  AAH B AE LT,
SRR T BN, i 23 3(6) X RSB N R A
JUBLEEL, WO SEbr bR AR AT A R ZE 7

4 it

1) MIEAT ISR 45 SR AT A& PR 300 BRI SR URRCR
BHZIUWTR s Ar SRR A2 5 W 52, BRI B 5%
Wk, il Ar BRI /N. BRR R AR AL T
SEHCh: il Ar AN 1.0~1.5 L/min, i Ar AN
20~25 min, BRI 725~750 C.
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