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Improvement on Dimensional Accuracy of-Parts Molded by Mask Projection
Stereolithography based on Shrinkage Compensation
Zong Xuewen, Quan Kun, ZhangBin, Xiong Cong
(College of Mechanical Engineering, Xi’ an University of Science and Technology , Xi” an 710054, China)

Abstract : Aiming at the easy shrinkage problem of-parts molded by mask projection stereolithography, the effects of three
process parameters such as exposure.time, layer thickness.and round waiting time on the dimensional shrinkage of cylindrical parts
were studied by single factor experiment toobtain reasonable level values, then the optimum combination of process parameters and
the dimensional shrinkage rates under-the combination were obtained by orthogonal experiment and range analysis. On this basis, the
shrinkage compensation factors of the parts were calculated, and the shrinkage compensation was made to the size of the parts before
the parts are stratified so as to obtain the high precision molding parts. The results show that the Z-direction shrinkage is more serious
than the XY plane direction under the same process parameters, the influence sequence of the process parameters for Z-direction di-
mensional accuracy is layer thickness, round waiting time and exposure time from large to small. Under optimal process parameters,
the shrinkage compensation factor in XY plane direction is 1.001, and the shrinkage compensation factor in Z direction is 1.015 2. Af-
ter shrinkage compensation for the complex part diffuser model, it is found that the Z-direction dimensional shrinkage rate under the
optimal process parameters is reduced from 1.59% (before the shrinkage compensation) to 0.03%, which significantly improves the
dimensional accuracy of the parts molded by mask projection stereolithography.

Keywords : mask projection stereolithography ; dimensional accuracy ; shrinkage rate ; process parameter optimization ;
shrinkage compensation factor
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