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Fig.1 Three-dimensional structure of the guide wax pattern
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Fig. 2 Guider wax pattern assembly three-dimensional structure
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Table 1 Response surface analysis factors and levels
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Fig. 3 Diagnostic analysis results
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Fig. 4 Significant interaction response surface
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Fig. 9 The position of the flange section of the inner and outer ring of the guide wax pattern
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Fig. 10 The sizes of the cross section of the inner and outer ring of the guide wax pattern
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Table 2 Statistic table of dimensional deviation of the guide wax pattern model section
BN HARAR HEH/mm I K/ mm 2/ ME/mm P27 Bl /mm JEAWECTS
BN 220.250 6 220.484 6 220.382 5 £0.25 2
NERSME 227.3752 227.603 4 227.538 8 +0.25 =
P! SRR 344.892 3 345.118 5 345.054 9 +0.28 =
HhIRIME 358.074 6 358.296 5 358.285 5 +0.28 =
NERN AR 220318 7 220.507 4 220.498 9 +0.25 =
NFRIME 227343 1 227.5854 227.5547 +£0.25 2
b2 SRR 344.951 8 345.198 8 345.154 7 +0.28 E
HRRHME 358.173 3 3583155 358.300 7 +0.28 =
NIRRT 220.325 5 220.525 8 220.468 3 +0.25 =
NERSME 227.307 1 227.5774 227.556 8 +£0.25 =
D3 PN 3449182 345.185 1 345.0752 +£0.28 =
HRRSME 358.103 5 358.3357 3583057 +0.28 =
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Abstract:

The preparation of the guide wax pattern is the first major process of investment casting to produce guide
castings. The quality of the guide wax pattern was improved by optimizing the wax injection process
parameters in this paper. Design expert was used to design the experiment, combined with mold flow to
simulate the wax injection experiment, and the genetic algorithm was used to solve the objective function.
After analysis and verification, the order of the influence of the four process parameters on the average volume
shrinkage rate is: wax injection temperature>pressure holding time>pressure holding pressure> wax material
flow. The optimal wax injection process parameters are the holding pressure of 0.1 MPa, and the holding time
of 13.34 s, wax material flow of 32.23 cm’/s, wax injection temperature of 62 °C. . Under these conditions, the

guide wax pattern dimensional accuracy reaches CT4 level.
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