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Progress of the StereoLithography Product's Shape Accuracy by Temperature Control of
the Resin
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ABSTRACT

The product of stereolithography is consist of gathering the single strand. Therefore the accuracy of the shape is related
to the linear shrinkage of the single strand. The resin temperature change affect on curing properties. This article will propose
the interaction between material temperature and shape accuracy by resin temperature control. The main concern of this article
is related to the improvement of end product's shape accuracy by the persuit for the fittes curing criterion.

Key Words : Stereolithography, Resin temperature contorl , Shape accuracy, Linear shrinkage

1. M2 Fig. 12 #z% FA9 3 €48 Yehiier

oy Zol YL v 4L @ 54 B8 F 4

Al AgAtsle) F4¢ At el auxtel 2 7E F3le] =qstnz 249 IF AF= =¥l 7HeEA

35 o gz AFFHEES I o #doxn Utk gt 3RS FA A FHo] YAste Y AU
olzs 7P AEY AL L dEAIR AF of dF& viA= F9 Gl ok

Bas A% WS QG A5H AFEEMES Aol ol F 52 ¢4 AFA 9 E2H 5494 F

ZastA ek HApolol A BASHE At B A LA Hed

o] 9 %23 Y(Rapid prototyping)°] A =Y A4dAs e g tBo] AYEE 28h= AFANA oY

o A% 28 FoA g AlREHa Q= Aol F2Y @ AFeate] AL 2FF APHA o7 €5
(StereoLithography)2 2, ol Z73 34 Ao A4M %
el #olA F& zAste] FAYY FFY HEE =

sl e YAoE ARAA A% 2Yvo, szeno e aun |
: STL I 4a OIH FA HE
£ = gl ' g
] || il HAY SAE 2N AR LR Ha LA HY

2 CADMIM STL Y22 AW s
~ 0 2)
S 92012 B HIOE 8 as PELENES ] 2Y XY 233

1
E{
— Q o Is!
- K=3 EE ¥:Lu]- LA
; é
1 '

6 HTWOIM W XU
AN AL

4 LIRSS Fno R 5 AW MQOR X 2

Fig 2 Various errors in SLA process

Fig 1. Process of the stereolithography
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Fig. 3 Sketch of single strand formation irradiated
by laser scanning
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where ;

€5 (1): The time history of the average linear shrinkage of
a single strand produced by the laser irradiation which
connects fixed ends end free ends

Sp (t) : The time history of the linear shrinkage of cured
resin with minute lingth divided by the scanning direction
after laser irradiation

Fig. 4 Definition of measured linear shrinkage and minute
volume linear shrinkage
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Fig. 5 Schematic of experimental device
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Fig. 6 The schematic for resin temperature control
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Fig. 7 View of the control program

Fig. 7% Aol & PColM e 2xAo1% FHE RoFr)
real time2 2 429 A & E Q) &1 AP & 4R
258 23 2 20 & # =T Y

-810-

32 AE WY

A48E 93 2ol 100mme) @Y BFHNE FA9 2z
2xo] wetr FALLL o)9) A o), Yol WAE =
Ak ABL 2 744 =839t

B 20mmx 20mmx* 20mme] FSHA MWL 54 A
gt 2% Wsle] ©hE Fgo) ALEEF A ot oy
AY 2738 FAEE 80mmisec, FARME 0.2mm, FAMS
& 02mm, EHE $E& 50mm/secE FY3A ARER
o}

33 48 dut ¢ ot

8.504

9.45

sample

Fig. 8 Length change of the single strand
by various temperature
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Table 1. Mean value of the single strand length by various

temperature
A P g(mm)
20C 9.5934
25°C 9.6612
30°C 9.7571
35C 9.7205
40T 9.6802

Table 12 2t 2=olA G HFde dolo] FF@E
el e ® 30ColA 74 Fatzdold 23EE B &
o



0,52]

cure depth {mm)
o e o o o
5 & & & 8
h : L L 1

o
g

T T T T T
20 25 30 3 40
temperature ('C)

Fig. 9 Change of the cure depth by various temperture
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Fig. 10 Mean value of each side by various temperature
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