20 4 2010 4
Vol.20 No.4 The Chinese Journal of Nonferrous Metals Apr. 2010

1004-0609(2010)04-0628-04

( 243002)

Ovrelid

TG243".1 A

Mathematic model of hydrogen content in magnesium alloy melt

XU Si-xiang, MA Ai-ping

(School of Mechanical Engineering, Anhui University of Technology, Ma’anshan 243002, China)

Abstract: Based on thermodynamics and acknowledged data, models of hydrogen content in magnesium melt were
deduced out. The logarithmic correlation of hydrogen solubility with temperature of magnesium melt and hydrogen
partial pressure was obtained. The enthalpy of hydrogen gas calculated by the model is consistent with Ovrelid’ the
oretical value. Therefore, the soundness of the models is verified.
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Fig.2 Hydrogen solubility in pure magnesium!'62"
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Table 1 Hydrogen solubilities in pure magnesium! : noo .
lg /7 (H) = e/ (H)/] (11)
Temperature/ Hydrogen solubility/(cm*kg ") j=2
2.7>10*Pa 5.4>10%Pa 8.1<10Pa 1.01><10°Pa AZ91
640 156 224 273 307 9% 1%
675 238 338 414 465 [25] 0.008 7
725 306 433 532 601 0.006 4 an
775 321 457 561 631 ’
(10) AZ91
Note: The original units were transformed into the standard ones
lge(H)=0.51gp(Hy)—1 332/7T+1.483 (12)
2 675
3.2
, _ OVRELID #
Table 2 Comparison of literature’s values and calculated 3
values by model at 675 4
Hydrogen content/(cm®kg )
Pressure/Pa e £ 4
Literature’s value!®!  Calculated value by model 1.4%
1.01><10° 465 463
8.1<10* 414 411
5.4>10* 338 336
2.7%<10* 238 238 100
90 - AZ91 alloy, Ref.[22]
3 775 > sof
£ 70}
Table 3 Comparison of literature’s values and calculated :é 60
values by model at 775 o
& S0F
Hydrogen content/(cm*kg ") £
Pressure/Pa yeos ¢ £ T 40t
Literature’s value™ Calculated value by model -
30F
1.01><10° 631 631 2
8.1>10* 561 560 “600 700 800 900 1000 1100
. Temperature/'C
5.4>=10 457 458 3 AZ91 [22]
2.7=<10* 321 323 2]

Fig.3 Hydrogen solubilities in pure Mg and AZ91 alloy
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(p(H)=1.013 25><10° Pa)
Table 4 Comparison of practical values and calculated values
by model (at 1.013 25> 10° Pa)

Temperature/

Hydrogen solubility/(cm®kg™")

Literature’s value® Calculated value by model

650 342 347
675 373 378
700 408 411
725 439 445
750 476 48
775 508 515
800 546 551

4

1) AZ91
lgc(H)=0.51gp(H,)—1 332/T+1.568

AZ91 1ge(H)=0.51gp(H,)~1 332/T+1.483

2)
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