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Influences of microstructure characteristics of
semi- solid A356 alloy on filling ability
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Abstract: The method of electromagnetic strring was adopted to produce the semrsolid A356 alloy slurry which
has different microstructure characteristic, the image analysis software was used to mensurate the microstructure
characteristics of the primary phase of slurry metallographic specimen before pouring, and the indirect squeeze cast-
ing method was used to produce the archimedean spiral line sample, accordingly the length of spiral line sample after
squeeze forming was used to weigh the filling ability, the mathematic representation between the microstructure
characteristics of primary phase of semrsolid A356 alloy slurry and filling length via multivariant regression was set-
up. The result indicates that the filling ability of semrsolid slurry not only has the relation with the microstructure
characteristic parameter of primary phase, but is also affected by the interaction of microstructure characteristic pa-
rameter greatly. This expression can forecast the filling ability of semrsolid slurry, and then guide the semr solid
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slurry produce parameter s design, indirect squeeze casting craft design and failure prediction.
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Fig. 1 Sketch map of spiral

line squeeze mould
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Fig. 2 Photo of spiral line sample
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Fig. 3 Microstructures of semtsolid A356 alloy before pouring
(a) —Sample 1; (b) —Sample 2; (c¢) —Sample 3; (d) —Sample 4; (e) —Sample 6; (f) —Sample 7
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Table 1 Primary phase microstructure characteristics and filling length before pouring

Agitate parameter

Microstructure characteristics

Sample . , , , . length
No. H olding Agitate Agitate Solid phase Grain Shape g
temperature/ 'C voltage/ V frequency/ Hz rate size/ Hm factor mm
1 583 100 30 0.36 58.7 0.71 482
2 583 100 10 0.30 42.6 0.56 517
3 583 200 30 0.32 44. 1 0.58 511
4 583 200 10 0.36 21.1 0.43 463
5 575 100 30 0.55 25.5 0.50 305
6 575 100 10 0. 60 60. 2 0. 60 200
7 575 200 30 0.55 62.4 0.57 312
8 575 200 10 0.54 69.5 0.55 341
9 583 100 30 0.33 55.8 0.52 505
10 578 200 30 0.44 24.3 0.48 412
11 575 100 20 0.58 56.8 0. 63 223
12 575 200 20 0.53 55.1 0.75 343
600 L= — 468. 011+ 2 973. 883f .+ 11. 104 531,+
.. 744, 553 5F.— 3561. 322~ 0. 019 247>
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Fig. 4 Relation between solid phase
rate and filling length
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Table 2 Regression analysis of influence of
semrsolid alloy slurry microstructure characteristic to filling length
Regression type Regression equation R R? S
Primary linear regression L= a+ aif s+ a2ls+ a3F. 0.973 746 0.948 18 30.094 15
L= s ls F. s ls s Fe
Piiwary dnteracdion F'” l“‘f + Bl Dafet W bt G Bt 0.976 244 0.953 051 36.233 15
asl'c ® Ls
Second inberaion b= ok wif v wibvt @ik oafs* ot wiffe® ot 0.976 261 0.953 085 40. 495 28
asFec® ls+ arfs* Fee ls
Do tinfesaiion quatvaify B= o oufsd ualed oalict ayfis asB% ogh® 0.990864  0.981 828 22.55233
polynomial regression
racti icubic seve L= s ls F. Z 1%
lnteractlf}n trl(‘ubl(.%even ‘;z+ a1f2+ awzz +2a3 + asf 5+ asls+ 0.991 453 0.982 979 24.391 97
polynomial regression asFi+ arfs* Fe* [§
raction tricubic ei L= o+ als+ a3k i+ asli+ ask?
Interaction tricubic eight a+ aif s+ axls+ azF e+ asf s+ asli+ acFi+ 0. 994 366 0. 988 764 2. 883 49

arfs* Feoo Lo+ asf?s F2e 12

polynomial regression
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