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Abstract: Dimensional deviation of fillet is an important factor in wax mold preparation, shell preparation and
casting solidification in investment casting, which affects the dimensional accuracy of castings. A fillet model with
5 inner chamfers and 1 outer chamfer was designed, and KC3898NRR wax was used to fill the wax mold and pre-
pareceramic shells. The K423, K424, K438 superalloy castings were poured, and Geomagic Control software was
conducted for deviation analysis of fillet radius dimension. The deviation of the fillet radius dimension during the
preparation of wax molds is in range of 3% to 30%, and the thermal expansion correction range of the ceramic
shell is 2% ~8%. Among the three alloys, castings poured by K438 superalloy exhibit the smallest fillet radius

dimension deviation.
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Fig.1 Three-dimensional structure of fillet model
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Fig.2 Marking of fillet radius dimension
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Fig.3 Wax pattern of fillet
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Fig.4 Marking of fillet radius dimension of the wax pattern
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Tab.1 Fillet radius dimension deviation of wax pattern mm
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Tab.2 Radius dimension deviation of ceramic shell fillet mm

15 £ 44 Fx R1 R2 R3 R4 R5 R6

[ £ 44 B rl r2 r3 rd r5 r6

¥ 4.7030 1.756 4 1.226 2 1.878 6 3.083 3 2.7999
fW2s  —0.297 0 —0.743 6 —0.273 8 —0.121 4 0.083 3 —0.200 1
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Fig.5 Ceramic shell of thick-walled fillet
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Fig.6 CT tomography dimension of ceramic shell fillets
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Fig.7 K423 superalloy poured fillet castings
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Fig.8 Radius dimension mark of K423 superalloy
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Tab.3 Radius and dimension deviation of K423 super alloy

poured fillet castings mm
5 £ 24 FR R1 R2 R3 R4 R5 R6
P 47224  1.9538 1.428 6 1.9041 2.8692 2.9413
s 7 —0.277 6 —0.546 1 —0.071 4 —0.095 9 0.130 8 —0.058 6
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Fig.9 Fillet radius dimension deviation transmission

in major technological processes
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Fig.10 The deviation rate of the fillet radius

of molten metal castings
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