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A Study on the Manufacture and the Performance Evaluation
of Stereolithography System
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ABSTRACT

This paper addresses a development work of a SLA apparatus on laboratory basis. The SLA test machine is
composed of optical, movement, curing and control subsystems. Optical part is performed by a He-Cd laser with
mirror combination and mechanical movement is achieved by X-Y table.

The developed system is evaluated by several test runs, and shows a good precision capability in forming a
basic part. The technique used in this work can be extended to replace the high technology transfer cost of

commercial RP machine.
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Tahle 1. Construction elements of Stereol ithographv
Machine
Parts Name Features
Frame Profile 40 < 40(AL frame)
Frame Part 1000 X 800 = 800
Bracket AL Plate,Steel Bracket
XY Table stroke 300 % 200
X-Y Table g.én %{;Z A
Part DC servo Rated Torque @ 2.5 kgcm
Motor ”
Resolution 432 P/R
Z-axis  |Step Motor 2 Phase 6V, 2A
leva ;
F];a::m (R;:af“c Bk IPE
He-Cd Laser |325nm, UV wavelength
Shutter DC 24V, 3.8W
Optics Convex Radius: 154.8mm
Part Focus Lens focal length : 300mm
R e f1lec t{Wavelength : 325nm
Mirrors Reflectance : 99.5%
Build resin Epoxyacrylate resin
Part Resin vat. acrylic
Squeegee  |DC Motor KGC -3448D
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Fig. 6 (a) Cross-profile of single line cured(X-Y, x 100)
(b) Plane-profile of multi line cured(X-Y, x50)
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Table 2. Result of system performance test(Units:mm) z

a b c d e f g

CAD datall 1.00| 1.50| 2.00| 2.50| 3.00{ 3.50| 4.00
Mold size|| 1.12] 1.62| 2.12; 2.61| 3.14] 3.64| 4.15
Error size|-0.12]-0.12{-0.12]-0.11{-0.14|-0.14)-0.15
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Table 3. Cure depth according to scan velocity

Length(mm) 200 | 200 | 200 | 200 | 200 | 200
Voltage(V) S 7 10 13 15 20
Time(sec) 49 25 2 L7 14 1

Velocity(mm/sec)]| 50.5| 80.0| 100.0] 117.0] 142.0| 200.0
Cure depth(mm) || 0.79| 0.55] 0.52] 0.44| 0.40| 0.39
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(a) 50.5mm/sec
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(d) 117.0mm/sec

(e) 142.0mm/sec

(f) 200.0mm/sec

8 Profile of single line cured with various
projection speed
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