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Effect of inoculant parameters on AM60 Mg alloy
semisolid slurry prepared by self-inoculation method (1I)
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Abstract: The self-inoculant with the same composition as the melt of alloy was introduced into the melt. The effects of
the inoculant parameters, such as addition method, particle size, addition amount and precursor microstructure, on grain
refinement were investigated. The results indicate that the grain size of AM60 alloy is refined when the self-inoculant is
introduced into the melt, and then the melt passes through a special cooling channel. A average grain size of 43.4 um is
gained when the addition amount of inoculants is up to 11% (mass fraction). The precursor microstructure of
self-inoculants affects final solidification microstructure visibly of AM60 alloy. The smaller the microstructure of
self-inoculant is, the better the final solidification microstructure is. The inoculant increases the thermal and constitutional
fluctuation, and plays a role of heat absorption, nucleation, acceleration solidification during solidification of AM60 alloy,
which is helpful for the formation of grain refining microstructure.
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Table 1  Chemical compositions of AM60 alloy(mass

fraction, %)

Al Mn Zn Si Cu Fe Mg

5.6-64 0.17-0.40 0.2 0.08 0.008 0.004 Bal.

s AM60 B e RHEI A B HL L s i, 15
JEAACIS , TFLAIIEL . IR B IR 2] 720 ~ 725
Chi, M 1.5%~2.0% C,Cls BATHEMRER T, A4 )R
VBGL LR 710~720 C I EALGRILEE] 3 FlA ) <5 1Y
B, BRVBHGHI%H d 70 mmx150 mm. d 45
mmx150 mm. d 15 mmx150 mm %55¢, SR KR4
EEACAR NN T % 10 mmx10 mmx10 mm 1 5 mmx5
mmx5 mm )4 8 PAE A 2 F FIAEH .

IR R ETT I, PR A 650 °C, S50 7)
44
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M2)(WLKE 1);

2) FHEFT 2500 5 mmx5 mmx5 mm (S1)F1
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3) ZE AN 3 50 kS R R R (R ) 2
5%+ 7% 9% 11%-. 13%;

4) KA RS AR HARR EF RESES N 3 Bl
(SI-1) (SI-2) FI(SI-3)(HF 2).
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Fig.1 Schematic diagrams of adding methods of inoculant: (a) Adding into melt (M1); (b) Adding into filter (M2) (1—Mould; 2, 5
—melt; 3—Cooling channel; 4—Pouring cup; 6—Crucible; 7—Inoculant)
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Fig.2 Experimental flow chart for this work
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Table 2 Self-inoculant types

Self-inoculant type Source

SI-1 Ingot, d70 mmx150 mm
SI-2 Ingot, d45 mmx150 mm
SI-3 Ingot, d15 mmx150 mm

Table 3 Experimental parameters

Classification (inoculant)
Addition Size Addition

Experiment

No.

Self-inoculant

method  type amount/% type
1 Ml S1 5 SI-3
2 M2 S1 5 SI-3
3 M1 S2 5 SI-3
4 M1 S1 7 SI-3
5 Ml S1 9 SI-3
6 Ml S1 11 SI-3
7 Ml S1 13 SI-3
8 Ml S1 11 SI-1
9 M1 S1 11 SI-2
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Fig.3 Microstructures of as-cast AM60 alloys by different
addition methods: (a) M1; (b) M2
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Fig.4 Microstructure of as-cast AMO60 alloy with

self-inoculant of 10 mmx10 mmx10 mm
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Fig.5 Microstructures of as-cast (a, c, e, g)and solid-solution treated AM60 alloys (b, d, f, h) with various addition amounts of

self-inoculant SI-3: (a), (b) 7%; (c), (d) 9%; (e), (f) 11%; (g), (h) 13%
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Fig.6  Average grain size of AMG60 alloys with various

addition amounts of self-inoculant SI-3
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Fig.7 Microstructures of as-cast (a, ¢) and solid-solution treated (b, d) AM60 alloys with various types of self-inoculants: (a), (b)

SI-1; (c), (d) SI-2
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Fig.8 Grain size distribution of samples with various types of

self-inoculants: (a) SI-1; (b) SI-2; (c) SI-3
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= — Conventional casting

* — Self-inoculation casting
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¢, — Composition of liquidus
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Fig. 9 Schematic dragram of self-inoculation method
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