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Fig. 1 Three-dimensional(a) and profile structural diagram(b)
of oil-gas slip mold: 1—Metal launder; 2—Metal plate; 3—
Hot-top; 4—Mold body; 5—Oil groove; 6—Gas groove; 7—
Graphite ring; 8—Cooling hole; 9—Billet; 10—Molten metal
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Table 1 Chemical composition of AZ80 magnesium alloy
(mass fraction, %)

Al Zn Mn Mg

8.5 0.5 0.15 Bal.
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Fig. 2 Picture of oil-gas film on inner surface of graphite ring:
1—Mold body; 2—Seal ring; 3—Graphite ring; 4—O0il-gas
film
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Fig. 3 Surface pictures of billets prepared under different
oil-gas slip conditions: (a) 0 MPa, without oil; (b) 0.2 MPa,
with oil; (c) 0.4 MPa, with oil
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Fig. 4 Subsurface microstructures of billets prepared under
different oil-gas slip conditions: (a) 0 MPa, without oil; (b) 0.2
MPa, with oil; (c) 0.4 MPa, with oil
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Fig. 5 Metallographs of billets prepared under different oil-gas slip conditions: (a) p=0 MPa, without oil, edge; (b) p=0 MPa,
without oil, R/2; (c) p=0 MPa, without oil, center; (d) p=0.2 MPa, with oil, edge; (¢) p=0.2 MPa, with oil, R/2; (f) p=0.2 MPa, with
oil, center; (g) p=0.4 MPa, with oil, edge; (h) p=0.4 MPa, with oil, R/2; (i) p=0.4 MPa, with oil, center
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Table 3 Secondary dendrite arm spacing(D) of billets prepared

under different conditions

D/pm
Condition
Edge R/2 Center
p=0 MPa, without oil 46 37 32
p=0.2 MPa, with oil 45 30 23
p=0.4 MPa, with oil 44 22 18

R/2 BER) RIS SA A1 BRI N2 22 pm, Lo FR A B
[AIEEIR/NE] 16 pm.
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Fig. 6 Distribution of solute elements along radius direction:

(a) Al; (b) Zn; (c) Mn
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Effect of oil-gas slip on surface quality and solidification structure of
AZ80 magnesium alloy billets

LI Xin-tao, WANG Shun-cheng, ZHOU Nan, KANG Yue-hua, GAN Chun-lei, LIU Ming-yang

(Guangdong Institute of Materials and Processing, Guangzhou 510650, China)

Abstract: AZ80magnesium alloy billets with diameter of 154 mm were prepared using oil-gas slip casting device
designed in dependently. The effects of oil-gas slip on surface quality and solidification structure of AZ80 magnesium
alloy billets were systematically studied and theoretically discussed. The results indicate that high quality AZ80
magnesium alloy billets can be prepared by oil-gas casting process. Argon and lubricating oil form an oil-gas film on the
inner surface of the graphite ring, which changes the contact mode and thermo exchanging state between melt
and graphite ring. With the increase of gas pressure, the coarse segregation tumors and the subsurface segregation layer
on the billets surface are inhibited, and the solidification structure is refined obviously. When the gas pressure increases to
0.4 MPa, the thickness of subsurface segregation layer decreases from 1252 um to 628 pm, and the grain size and
secondary dendrite spacing at R/2 and center of the billets decrease significantly. Meanwhile, macrosegregation of Al, Zn
and Mn elements is improved with the refinement of solidification structures.

Key words: AZ80 magnesium alloy; oil-gas slip; semi-continuous casting; surface quality; solidification structure

Foundation item: Project(2017GDASCX-0117) supported by the Science and Technology Development of GDAS,
China; Project(2017A070701029) supported by the Public Welfare Research and Capacity Building
of Guangdong Province, China

Received date: 2018-12-07; Accepted date: 2019-11-04

Corresponding author: LI Xin-tao; Tel: +86-20-61086616; E-mail: Ixt hq@163.com

(i M¥i)



