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Table 1 Measurement results of dimensional accuracy

RS HUPERAE
i {8 mm LEAF M 280 mm 3B mm REmm R

W T — 5.42 5.41 5.42 5.40 5.41 -0.185
PSH TR 5.13 5.22 5.24 5.25 5.24 2.14
W= 3.42 3.54 353 351 3.53 3.22
D T — 5.42 5.81 5.80 5.90 5.84 7.75
byl WA = 5.13 5.62 5.71 5.73 5.69 10.9
W = 3.42 3.99 3.93 3.95 3.96 15.8

F2 FREERENSER
Table 2 Measurement results of surface roughness fpm
P2 SR SRR o = RHURE35.897 e
PSHEME (Sa) 31.666 29.952 0.692 32.505

RIEREE (Sa) 0.595 0.653 0.647
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Fig. 4 Geometry and finite element models for investment casting

R3 4RFENHFETZSH
Table 3 Casting process parameters of 304 stainless steel

I VAR AR PR PevEdE
/ (kg - m®) Ic Ic I I (kg-sh)
7930 145400 1213.00  1600.00 1.50
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Fig. 5 Numerical simulation results of temperature field at different moments
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Fig. 6 Numerical simulation results of solidification process and shrinkage porosity
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Investment Casting Process of Induction Wheel Based on SLS

YANG Lai-xia, BAI Xiang, XU Chao, WANG Bo, GAO Yang

( College of Mechanical Engineering, Xi'an University of Science and Technology, Xi'an710054, Shaanxi, China )

Abstract:

Taking the induction wheel as an example, the rapid investment casting process of complex curved parts
based on selective laser sintering (SLS) was studied. Firstly, the impeller resin model was fabricated by SLS
polystyrene (PS) process, and the waxing treatment was carried out. Secondly, the mold shell of the induction
wheel was prepared by using the silica sol process. Thirdly, numerical simulation was conducted using
PROCAST software to predict the shrinkage porosity that may occur, and the actual casting experiment was
carried out. The desired results were achieved in the inspection tests. The relative error range of the pre-wax is
-0.185%-3.22%, the single-sided size of the leaf after the waxing is increased by 0.2-0.3 mm, and the average
surface roughness after waxing is 0.647 pm, which is raised from grade 3 to grade 9; casting is carried out at a
mold shell preheating temperature of 1 115 °C , a pouring temperature of 1 600 °C and a pouring speed of 1.5
kg/s to ensure good internal and external quality of the induction wheel; the relative error of the average size
of the produced casting is 0.17%-0.19%, and the average surface roughness is 0.693 pm.
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