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Development of Precision Casting Technology for
Inlet Gear Box using Selective Laser Sintering
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In this paper, rapid prototyping and precision casting technology have been developed for the manufacturing of inlet gear
box of an airplane. Rapid prototyping is a new prototyping technology that produces complicated parts directly from three-
dimensional CAD data with a high efficiency, and has been extensively applied to various manufacturing processes. In the
present work, Selective Laser Sintering(SLS) system is utilized in order to manufacture prototype of the inlet gear box.
Prototyping technology using SLS is also investigated from the viewpoint of accuracy. Using the SLS master, the casting
products are manufactured through several processes such as: vacuum casting, lost wax shell casting and investment cast-
ing. The shrinkage characteristics of wax and cast iron in the casting procedures are considered, and then reflected to the
design procedure so that the accuracy of the product is improved consequently.
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Fig. 1 Three-dimensional CAD model for inlet gear box
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Table 1 Working temperature for vacuum casting
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Fig. 5 Vacuum casting procedure
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Table 2 Process parameters for SLS prototyping

Machine ~ DTM 194
Material DuraForm GF (used)
Bed Temperature 180T
~ Laser Power 65W
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Fig. 9 Test models for accuracy compensation
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Fig. 10 Determination of shrinkage ratio and the amount of
offset
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Fig. 11 Major dimensions for comparison
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Fig. 12 Comparison of dimensions

Table 3 Comparison of dimension for each product

(unit : mm)

Dim. no. | Desired | CAD Model| SLS Master |Wax Pattern | Casting Product
1 9.50 9.75 10.50 10.05 9.43
2 7950 | 8157 82.15 81.20 79.95
3 70.00 71.82 71.57 71.15 68.68
4 48.81 50.08 50.75 50.01 49.89
5 17.78 18.24 19.05 18.55 17.86
6 110.00| 112.86 113.57 11227 111.15
7 44.00 | 4514 44.63 44.17 44.14
8 79.34 1 8140 80.78 80.15 79.87
9 9650 99.01 99.58 98.38 97.17

Table 4 Comparison of dimension ratio

SLS Master | Wax Pattern | Casting Product |Casting Product

Point no.
CAD Model | SLS Master | Wax Pattern CAD Mode!
1 1.077 0.957 0.938 0.992
2 1.007 0.988 0.985 1.006

1.044 0.974 0.963 1.004
7 0.989 0.991 0.998 1.003
8 0.992 0.992 0.996 1.007
9 1.006 0.988 0.988 1.007
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