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Effect of Mixed-RE on Fluidity and Mechanical Properties of Die
Casting AZ91D Magnesium Alloy
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Abstract: The effects of La, Ce and Sm on microstructure, inclusion, mechanical properties and fluidity of die casting
AZ91D magnesium alloy were investigated by means of microstructure observation, tensile test and melting process
optimization. The results show that the addition of La/Ce rare earth mixture can improve the fluidity of the alloy, and the
addition of 0.3% La/Ce rare earth mixture can improve the fluidity of the alloy by 4.8%. After the compound refining of
flux +Ar,, the melt inclusion content is further reduced and the fluidity is increased by 10%. The mixed-RE of La/Ce/Sm
has no effect on improving the fluidity of the alloy, but has a good effect on improving the mechanical properties of the
alloy. When adding 0.8%, the tensile strength, yield strength and elongation of the alloy increase by 9.5%, 4.8% and 50%,
respectively.
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Tab.1 Chemical composition of test alloys

’ 2

Al Zn Mn La Ce Sm Mg

AZ91D-03La/Ce  7.65 0.62 029 0.08 026 / ; RE ’
AZ91D-08 La/Ce 831 0.69 023 020 059 / MgO.
AZ9ID-15La/Ce 751 058 025 039 132 / RE,O; ;
AZ91D-2.5La/Ce  7.05 0.54 022 059 212 / o1, ,
AZ91D-0.8(LaCeSm) 7.95 0.62 022 0.20 0.50 0.08
1.2 Fe .Si
1, , CMM686 La/Ce ,
, ; ( 2(d-e))s
, 1, CMT5105
1 mm/min, ( 1 ,
A ), 4% , . 2(f) 0.8%
o La/CG/Sm ,
2 AZ91D

Fig.2 Microstructure of AZ91D magnesium alloy with different mixed-RE
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Fig.3 Microstructure at higher magnification of AZ91D magnesium alloy with different mixed-RE
2 AZ91D
Tab.2 Microstructure at higher magnification of AZ91D alloy with different mixed—-RE
/mm
AVE /mm 1 2 3 4 5 6 7 8
AZ91D 1230 1322 1145 1234 1271 1200 1239 1193 1234
AZ91D-0.3La/Ce 1288 1145 1188 1312 1314 1312 1312 1372 1348
AZ91D-0.8La/Ce 1267 1174 1286 1296 1244 1296 1268 1312 1286
AZ91D-1.5La/Ce 1207 1260 1364 1254 1198 1188 983 1335 1194
AZ91D-2.5La/Ce 1166 1145 1 064 1 064 1244 1193 1017 1263 1312
AZ91D-0.8 (LaCeSm) 1200 1038 1351 1111 1350 1088 1145 1232 1208
:1. AVE ;
2. 1~8 o
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4 AZ91D-xLa/Ce +Ar,
Fig.4 Microstructure of AZ91D-xLa/Ce after refining with flux+ Ar, following by standing for 15 min and 40 min
La.Ce ( 2(b-e)),
o 0.3 %La/Ce ,
1 288 mm, (1 230 mm) 4.7% , s °
1.5% o 3 1% Ar,
, La.Ce AZ91D-0.3%La/Ce ,
; La.Ce s 0.8%La/Ce ,
, 4 ,
, o 2 , ,
0.3%La/Ce °
5 La.Ce s ,
3 AZ91D-0.3%La/Ce
Tab.3 Flow length of AZ91D-0.3La/Ce alloy after refining
/mm
/min AVE/mm
1 2 3 4 5 6 7 8
AZ91D-0.3La/Ce 15 1192 1156 998 1148 1148 1148 1148 1424 1371
AZ91D-0.8La/Ce 15 1058 942 1090 1089 960 984 1059 1172 1167
AZ91D-0.3La/Ce 40 1350 1352 1343 1315 1355 1354 1345 1354 1366
’ ‘ 4 AZ91D
s (1 230 mm) 10%, Tab.4 Mechanical properties of AZ91D magnesium alloy
1 350 mm, , with different mixed—RE at room temperature
' ' /MPa /MPa 1%
¢ 40), AZ91D 251 144 7.0
’ °© AZ91D-0.3La/Ce 252 144 8.0
23 AZ91D-0.8La/Ce 273 151 7.5
4 , AZ91D-1.5La/Ce 283 148 9.0
La/Ce AZ91D-2.5La/Ce 278 146 10.0
, La/Ce 1.5% , AZ91D-0.8La/Ce/Sm 275 151 10.5
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