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Application of Stereo Laserlithography Apparatus to Investment Casting Trial Parts
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ABSTRACT

Concerning investment casting, “decreasing cost”,
“reducing lead time” and “responding to design- revision,
quickly” has been often required in the early stages of
a project. So, Stereo Laserlithography Apparatus (SLA),
atypical one of Rapid Prototyping techniques, has been
applied to a master pattern of investment casting trial
parts for our gas turbine engine. In such a new
application, problems peculiar to SLA have been yielded,
for example, “coherence of carbide to ceramic mold” and
“layer mark of SLA”. The coherence has been dissipated
by optimization of burning condition and the layer mark
has disappeared with an improved surface finishing
method. As a result, trial parts satisfied with design
requirements could be produced. Also, the cost and the
lead time have become to 1/15 and 1/8, respectively, as
compared with traditional method.
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Fig. 2 Deposition of SLA model
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Fig. 3 Hollow model (SLA)
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Fig. 6 Component of turbine nozzle
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Fig. 7 Ceramic shell mold of turbine nozzle
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Fig. 8 As cast of turbine nozzle with gating system

g 550



Honda R&D Technical Review

Vol.13 No.2 (October 2001)

35000000000

gboboobobooooooooooooooooon
gooobooooooooooooobooogoasooog
gboboooooobooboobooo

uopbooogoood

41.000

ooobOoooobobooomoooomoboooooo
gooooooboooboboobobooobooobooooo o
O0"0000Fg.9000OCOODOOOOOODOOFg. 10
gobobobobooooooog

Fig. 10 Orange peel (Cast)
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Fig. 12 Coherence of carbide
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Fig. 19 Adhesion of
removed
support (Cast)

Fig. 18 Layer mark and
remains of
support (Cast)
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Fig. 22 Finished surface of SLA (Primer coated)
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Fig. 23 Image of STL data model

Fig. 24 Image of laser scanning line
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Fig. 26 Laser scanning line on data without Z
smoothing

\ Laser scanning line
/ with Z smoothing

Fig. 27 Image of laser scanning line with Z
smoothing

Fig. 28 Laser scanning line on data with Z
smoothing
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Table 1 Comparision of cost, lead time, etc

Metal mold | Machinable SLA
wax
Cost (%) 100 13 7
Lead time (month) 4.0 1.5 0.5
Response to Difficult Difficult Easy
design revision
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