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Abstract: T he effects of holding temperature and air content in the atmosphere on the protection of
AZ91D magnesium alloy were investigated in a sealed furnace enclosed solid M gF2 before the expert
ments The morphology, ingredients, and ingredient distribution of the surface film were also stud-
ied The results showed that the AZ91D specimens were not gradually protected with the increase of
holding temperature and content of air in the atmosphere; AZ91D specimens were well protected un-
der atmospheres containing 25% ( volume fraction) air below 750 C; AZ91D specimens were also well
protected under atmospheres containing < 30% air at 650 ‘C. Allthe surface films were made up of the
MgF2 and M gO, the thickness of all the surface films increased with the increase of the holding tem
perature and the air content in the atmosphere, the Mgk2 content in the surface film also increased.
The surface of film became uneven with the increase of air in the atmosphere and there was no obvious
influence of the holding temperature on the flatness of the surface film. Since solid M gF> had a high
vapor pressure at the melting temperature, the Mg reacted with the O2 in the atmosphere, the M gO
and M gF> formed the surface film on AZ9I1D.
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Table 1 Composition of AZ91D magnesium alloy(mass fraction/ %)
Mg Al Zn Mn S Fe Cu Ni
90. 12 8.7 0. 86 0.29 0. 0278 0. 001 0. 0005 0. 0007
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Fig 3 AZ91D specimen surface formed under atmosphere of MgF,/ N,/25% air at 700°C for 2h

(a) surface morphology; (b) EDS-spectra and composition in atom fraction
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Fig 4 AZ91D specimen surface formed under atmosphere of MgF,/ N2/25% air at 800°C for 2h

(a) surface morphology; (b) EDS-spectra and composition in atom fraction
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Fig 5 AZ91D specimen in fig 4 was stayed in air for 129 days
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(a) morphology of surface film;

(b) surface morphology of area 2 in fig a magnified; (¢) EDS- spectra and com position in atom fraction of area 4 in fig b
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Table 3 Effects of air content in atmospheres on protection of AZ91D melt

Volume fraction of air/ % Protective effect T emperature/ C Surface appearance
0 Well protected 680 Even
20 Well protected 680 Even
30 Protected 680 One raised cauliflowers for 2mm
75 Not protected 680 Five raised cauliflowers for $5mm
680C , AZ91D 10% , , ;
MgF2/ N2/ A 791D , EDS

EDS

Mg47. 88% , 032 11% , F



Mng/ Nz/ AZ91D 71

(a) (b)

0 32.11%
F 13.19%
Mg 47.88%
Al 6.64%
Zn 0.18%

0]

fa w) (4

0.0 0.5 1.0 1.5 20
Energy / keV

6 AZ9ID 650C  MgF/ N/ 10% 2h (a) . (b) EDS

2.5um

Fig 6 AZ91D specimen surface formed under atmosphere of MgF2/ N,/ 10% air at 650°C for 2h

(a) surface morphology; (b) EDS-spectra and composition in atom fraction
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Fig 7 AZ91D specimen surface formed under atmosphere of MgF2/ N2/ 75% air at 650°C for 2h

(a) surface morphology; (b) EDS-spectra and composition in atom fraction
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4 MgF:[s], Mgk2[g] Mg Flgl logK; P
Table 4 Vapor pressure P and logK  of MgF,[s],MgF,[g] and
Mg, F4[ g] at different melting temperatures
T em perature/ C log K ((MgFs[s]) log K((MgFs[ g]) log K(Mgals[g]) P(Mgls| g])/Pa P(Mg2Fy[g])/Pa
627 56. 158 43.091 92. 687 8.57x 10" ' 1.53x 1077
727 49. 634 38.798 82.622 1.46x 10- 1 4.75% 10-4
827 44.291 35.269 74.361 9.51x 10-10 7.75% 10-3
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Fig 8 A schematic diagram of surface film formation on
AZ91D under MgFy/ N,/ air atmosphere [1] [M].
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