20 8 2010 8
Vol.20 No.8 The Chinese Journal of Nonferrous Metals Aug. 2010

1004-0609(2010)08-1481-06

Ba La Mg

( 211100)
X Ba La Mg-6Zn-4Si
Ba La Mg,Si

0.5% Ba 0.5% La Mg,Si 20 um
Mg,Si Mg-6Zn-4Si
45.7%  52.4% 64.3%  62.5% 71.8%

3.127><107° A/em’
Mg-6Zn-4Si
TG146.2 A

Effect of combinative modification of Ba and La-rich on
microstructure and properties of Mg alloy

BIAN Song-gang, LI Zi-quan, CHEN Ke, LIU Jin-song, YANG Ji-nian, SUN Ying-di, WANG Yu-lei

(College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: The effect of combinative addition of Ba and La-rich rare earth on the microstructure, mechanical properties
and corrosion properties of Mg-6Zn-4Si alloy was investigated by optical microscopy, scan electron microscopy and
X-ray diffractometry. The results indicate that addition of Ba and La-rich rare earth has combinative modification effect
on Mg,Si. When adding 0.5% Ba and 0.5% La-rich RE, the combinative effect is the best. The primary Mg,Si changes
into fine polygonal particles with the average size of about 20 pm. The eutectic Mg,Si changes into short bars or small
particles. The mechanical properties and corrosion resistance of the Mg-6Zn-4Si alloy with 0.5%Ba and 0.5% La-rich RE
are the best. The room and high temperature tensile strength are increased by 45.7% and 52.4%, respectively. The
elongation is increased by 64.3% and 62.5%. The corrosion rate is 71.8%, which is lower than that of the base alloy. The
corrosion current density is 3.127><10"> A/em?, which is reduced nearly an order.
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[14]
Mg-6Zn-4Si Ba 1 Mg-6Zn-4Si
La Mg,Si 1(a) Mg,Si
100 pm
Mg,Si Mg,Si
1 1(b)~(f) Ba La
Mg,Si
Mg,Si
Mg(99.9%) Zn(99.9%) Mg,Si Ba La
Si(99.5%)  Ba(99.9%) La (La85% Cel0% 0.5% Mg,Si
Prd% 1%) 20 pm
0.6%SF¢( )+CO, 720 Mg,Si
20 min 250 ( 1(d)) 2
1 35 6 Mg,Si
Mg,Si
1 4 2 1 4 XRD
Table1 Chemical compositions of alloys 2 Mg-6Zn-4Si o-Mg MgZn
Mass fraction/% Mg,Si 4
Alloy No.
Zn Si RE Ba Mg Ba La
1 6 4 - - Bal. 3 4  Mg,Si SEM
2 6 4 1 - Bal. EDS 3 Mg,Si
3 6 4 0.75 0.25 Bal. “+ ) EDS
4 6 4 0.50 0.50 Bal. Ba Mg Si
5 6 4 0.25 0.75 Bal. Ba Mg Si 1:2:2
6 6 4 - 1.00 Bal. BaMg,Si,
BRAMFITT!"!
EDS SEM XRD J 15%
20 Mg,Si  BaMg,Si,
mm><6 mm><2 mm (150 ) Mg,Si (001)
1 mm/min BaMg,Si, (001)
10 mm><10 mm><3 mm
3.5%NaCl 24 h 3.01% BaMg,Si, Mg,Si

10 min

Si
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Fig.1 Microstructures of Mg-6Zn-4Si alloys with different Ba and La-rich RE contents: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d)
Alloy 4; (e) Alloy 5; (f) Alloy 6

Si Mg,Si
. La Mg,Si
*—g-Mg
Iiﬂgzzs,f Mg,Si
La Mg,Si
. Mg,Si MgSi
H . [14, 16]
" J N T T Id)  Ba La
Mg,Si
“; Alloy 1 Mg,Si  BaMg,Si,
' Me,Si

20 30 40 50 60 70 80 90
20/(%) Ba

2 1 4 XRD La Mg,Si
Fig.2 XRD patterns of alloys 1 and 4
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2.2 Ba La Mg-6Zn-4Si Mg,Si
2 150 I MgSi
2 Ba La Mg,Si
Ba La
0.5%( 4)
Ba La Mg,Si
45.7%  64.3% Mg,Si
52.4% 62.5% Mg,Si
Mg,Si (171 Mg,Si
[11]
Ba La 0.5% ( 4)
4
23 Ba La Mg-6Zn-4Si
2.3.1
4 Mg-6Zn-4Si 3.5%NaCl
24 h 4 Ba La
4
Si 71.8%
232
‘ R Ba 5 1 2 4 6
| 2 3 4 5 3 3 Ba La
Energy/keV
3 4  Mg,Si SEM EDS

Fig.3 SEM image of Mg,Si particles (a) and EDS spectrum
of core particle (b) in alloy 4

2
Table 2 Mechanical properties of alloys

Alloy Room temperature 150
No. Tensile Elongation/ Tensile Elongation/
strength/MPa % strength/MPa %
1 127 2.8 105 4.8
2 158 3.6 138 5.8
3 163 3.9 145 6.2
4 185 4.6 161 7.8
5 177 3.7 153 7.3
6 160 4.1 148 6.2

1 2 3 4 5 6
Alloy No.

4 1~6  3.5%NaCl 24 h
Fig.4 Corrosion rate of alloys 1-6 dipped in 3.5%NaCl

solution for 24 h
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Fig.5 Polarization curves of alloys 1, 2, 4 and 6

3
Table 3 Electrochemical corrosion data of alloys
Corrosion electric Corrosion current
Alloy No. ) ) 5
potential/V density/(A-cm °)
1 ~1.600 7 1.666><107*
2 -1.581'1 6.340<10"°
4 -1.5533 3.127=<107°
6 -1.564 7 5174107
4 -1553 3 V
0.047 4 V 3.127><10°A/em’
Ba La
233
6 1 4 3.5%NaCl
24 h 6 1
Mg,Si ( 6(a))
4
Ba La
Mg-6Zn-4Si ( 6(b))
HAMU
Mg,Si
Mg,Si
Mg,Si

1 Mg,Si a-Mg

6 1 4 3.5%NaCl 24 h

Fig.6 Corrosion morphologies of alloys 1(a) and 4(b) dipped
in 3.5%NacCl solution for 24 h

Cl
( 6(a))
Ba La
Mg-6Zn-4Si Mg,Si
0.5% Mg,Si
Mg-6Zn-4Si
3
1) Ba La Mg,Si
0.5%
20 pm Mg,Si
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2) Mg,Si
Mg-6Zn-4Si Ba La
0.5%
3)Ba La Mg-6Zn-4Si
0.5%Ba+0.5%RE
71.8%
0.047 4V 3.127><107A/cm’
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