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A Study on the Forming of Fine Gear Housing
using Rapid Prototyping

Kim Sung Wook‘, Lee Ki Sung’, Lee Seung Soo’, Kim Min Ju’, Jeon Eon Chan™

{ Abstract lﬁ

In the study, we described on the 3D solid model be made on the AutoCAD haved an effect on the deviation of form
as RP manufactures the facetres. The STL file improved the deviation of form as the facetres value but the deviation
of form have the difference a little as the RP system. In result, we ruled the correlation with the 3D solid model and
the RP sample manufacturing, with manufacture RP sample according to facetres value in complex shape. And we developed
the program which recombination the STL file that we make use of the AutoLISP.
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Fig. 2 Photography of RP system

Fig. 3 Schematic diagram of circular test
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Table 1 Specifications of circular testor

Items Unit

Maximum diameter 980 mm

of measurement

Maximum load 20 ke

of measurement

Measuring range + 1,000 #m
Spindle revolution 6 rpm

Air pressure 390 kPa(4 kgf/cr)
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Table 2 Typical properties (Post cured part)

Tensile strength 62 MPa
Young modulus 2.703 MPa
Elongation at break 83 %
Impact strength 37 J/m
Shore hardness 86
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Fig. 4 Flowchart of experiment
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Fig.5 Workpiece in RP system
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(a) Facetres = 0.1

(b) Facetres = 0.5
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(d) Facetres = 6

Fig. 6 Shape of STL file for facetres value

Fig. 69 AM&® 3219 =298 9% AHo] 20 mm,
WE FAe] 10 mm$t FFF011, Zol7F 20 mmel 3D
[ Aol

YHARA®S ghol F/1E+E 33d 2499 Y=
7t F7tete A o] o]l& BN AT EYH
d4g vebd S 38 5 vk agn JAnEeEs
o M M¥e 9 HAEe Zo|E Table 201 e
ict,

Table 2 Segment length and polygon for
facetres value

Facetres value 0.1 0.5 2 6

Segment length 1.960 0.981 0.491 0.245

Polygon 32 64 128 256
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Fig. 7 Real circle and shape of STL at facetres
value 0.1
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(a) facetres=0.1 (b) facetres=4

ﬁ

(c) facetres=7 (d) facetres=10
Fig. 8 Roundness according to facetres value
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Fig. 10 Relation between facetres values
and mean roundness
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Fig. 11 Dialog box of conversion program for RP file
using Visual LISP
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Fig. 12 Shape of gear pump housing

(a) Facetres value = 0.1

(b) Facetres value = 2

(c) Facetres value = 5

Fig. 13 Shapes of RP products
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