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Optimization of surface roughness in'stereolithography
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Stereolithography has the most portions through rapid prototyping techniques in injection
Received 24 June 2014 molding and vacuum casting manufacturing because of simultaneously possessing dimensional
Accepted 31 luly 2014 accuracy and strength. However, low surface finish and appearance of stair-step phenomenon
Available Online 09 December 2014 . X i . ;

restrict extensive of use of this process. In this research, the influence of process parameters and

part orientation on surface finish was studied. For this purpose parts were built in various

?fgﬁﬁﬁ.’i‘ii'og,aphy conditions of surface angle, hatch space and post curing time. Surface roughness was measured by

Surface Roughness contact and non-contact method. Surface angle was in 0-180 degree range by 2 degree step.

Surface Angle Considered post curing time was 20, 50 and 80 minutes and hatch spacing was 50, 75, 100 and

:;téc;pace 125 micrometer. In non-contact method using digital microscope, surface profile was obtained
and then surface roughness calculated using MATLAB software. Finally, using Analysis of Variance
(ANOVA) a mathematical model has been developed among parameters and responses. Results
showed that surface finish has reverse relation with hatch space and is almost independent of
post curing time. Surface roughness in up- facing increases swiftly with surface angle
enhancement and then drops. In down- facing surface roughness increases slowly with surface
angle enhancement and then falls. Comparison of real dates with estimated values showed that
estimation average error is less than 14 percent.
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7- Surface coating

8- Adaptive slicing method

9- Abrasive flow finishing

10- SEM

11- Post processing

12- Part orientation

13- mask-image-projection-based Stereolithography (MIP-SL)

1 oslaiis 15 0993 1394 1133558 (w30 Silse Suwiie

bl b oS erhgind i)y o el Sl Jeld il
5l Slaegeme Gizmed 5 )5 5 g e @SB by 0 plmle
58 dgzge Sledbl 5l &b, ] i) ES o e S Cue bas]
Glocand b wiS o solinad bany] JoiS cqz oad aVay Jue
Sy 0055 a4l 5l e S s el Sl a4 1) oad aseie
92 O S a4 Y culks S i 4 oS ey LG 4 aY
Cgz edias s 4as IS > il e s (Ssdie )l 0T I L) 0950
oad ool Y (YL Caond 4y (1355 9,5 8y 5 il mlaw (0,5 mlaus
Saz ¥ (53,5 ©o)lr (Jlw (@b J5S Sz obsS (S e s
9955 o0 oyl [y Y (galim 5 ol Y S ol g 0gh o0 5le]
IR )WLm coddlses! )9.M;Lm 09> O.)Ua.n |) a=>t u] J>L> ™
O ; . . ; 5
cipped T eile alols plsie L) 005 jsdle (> sjlge bS50 alols
253 Ol g o e 5o ol o 5 05 53 51 (S 4 a8 e
3o el (58 Kigad Sl Sl anpmg oloy 9 Sl 5l i p
Iy ol ssilnl g 05 o )1 (55 5] ankad aidis olowl laayY  olod a5 o
laz 15 aslad 51 8Lol glaceand 5 bolSaSs uw S oo b S 5l
axkd o5 094 mie anbd g Sy Gl gog GUU 2] asdie
sbo lsel plo 1852 ol Zaiili b s al o ol 5o oasloawsay
Slles (sl dcgosme a5 85h oo ooliinl Sy wnl B eSS Cqe han
ol s bl5e bl S5l anl b e 4t Tl
Sosgus o 5 awlol 51 (S Sl icwl LB 5ludiged a0
5[4 3] el anlp pl b satislonl diges Vb s 55 0
[A] el Gl sl 3kige g Jlow Slyz dazd 1ol (63 lge 5 el
gl vz Sl (n 565900 5l (o nl S Gl a6 a8
. L4 - i

peiins Sl 5 @ Gle)lnl (giludiges Slaaie; o ol 98
[3] cesladts

Ot (PSP il 9290 @ (Siludigel slaanlp ol
sl B hNE PGS,y sl baises sl a0 1) s
Lawgs oaiolnl Glakd slacysgama o 5 hol [O] ol Saadly 3,5
S oSSyl anld g sadobnl Sl &5 sbJB
s 525 RS Cuz & plaled aesezo[S] cunlag ] VL e
Goisais 05,5 3 1 Slsiiee |y ol ot bl 31,55 gy ol al b o
5 wiabe g 5asl, phai nalS sl by, 5l o, Kass 5l sloas .55

T
- {0 ')/ sl

555 il 4l b IS sl 1 JSC

1- Hatch space

2- Green part

3- Post curing

4- Rapid tooling

5- vacuum casting
6- Abrasive finishing
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%7 94 110 W 52 54 6
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