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Study on Surface Roughness by Build Orientation at FDM
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ABSTRACT :
Stratasys Inc., is one of the material deposition
fabrication(SFF)

technologies. In this process, build material in the

Fused deposition(FD) modeling by
subfamilies of solid freeform

form of a flexible filament, is heated to a
semi-liquid state and extruded from a controlled
deposition head onto a fixtureless table in a
temperature controlled environment. The position of
nozzle is computer controlled relative to the base,
which allows geometric complex models to be
made to precise dimensions. FDM provide what the
part was directly tested by the worker. It provide
believable data.

This Study is identify to surface roughness by
build orientation adjustment. So, the paper is the
study on surface roughness by build orientation at
FDM.
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Table 1 Condition of rapid prototyping

Nozzle Slice Road
No. interval Width
0.315

#12 0.2540 0.417
0.515

0.8170

416 0.3556 0.4150
0.4070

0.2540 0.8020

Fig.4 Test part modeling

AEF2 build positiong Basle HLs AE
& AA3Yct. Build positiong 983 ZHzhe)
AlFRde] FAlH oty FWUAAVE £43
o Z& FAAZGE 7t E BAHA A EAAH
718 wzadrt. FEAAY] EHE Mitutoyo
Al 2424 FHEREA Surfer 800 NF L AR
st

4. MY Z2 9 2

41 2¥4s

A2 th& build positiond] W& HEHEZHEQ
FAE R AEE HGAA AFE HAE£2HJEFS
Fig. 5 veRIAch. 283 dlolE %<& Fig. 6,

Fig.7, Fig.8, Fig.9, Fig.10, Fig. 11, Fig. 12°) =
Az eyt

Fig.5 Rapid prototyping of test part model

-594 -

250
——A- s+ C
= 200 A\ —+—B——D
g v
7] !
3 1504 { N
= i
£ i
g) 100 /
8 1 by
§ o] |
g so{ [
p=1
2 //\Q\‘\G\‘_-g .
04+—7¥ , —

0 20 40 60 80 100
Angle(® )

Fig.6 Result of adjustment angle #12, R0.315)

250
—a—A & C
5 2001 = B—v—D
). &
7z AW
8 150 / \x
[=4 / "
5 / \'\
5100- \"—'\
8 /
8 s50{ ¢
U:) /\%‘ TTe—e—s .,
0dv — e
0 20 40 80 80 100

Angle(® )

Fig.7 Result of adjustment angle (#12, R0.417)

250
A —=—A ~ C
V4 e B —e—D
= 2004
g /
2 150 /
(] - §
£ / \\
=] / T,
g 100{ / ~
8 i
& 504 LB ey
& o B VNI
¢] - r T T r
0 20 40 60 80 100
Angle(® )

Fig. 8 Result of adjustment angle (#12, ROS5I5)

250
—a—A 4+ C

= 200 8 ~+—B——D

5

£ 150 \'<:\

2 / g

2 100 / —

3 J

(0

5 5% e el

@ /./‘_N_'”“‘L\ﬂ——g - A

0 20 40 60 80 100
Angle(® )

Fig.9 Result of adjustment angle (16, S0.3556 R0.817)



7
|
|

Surface roughness(um)
8

-
(4.
o

n

—

o
(=]

/ L,

60 80 100
Angle( }

Fig. 10 Result of adjustment angle
(#16, S0.3556 R0.415)

— A et C
2004 \
|

504

Surface roughness(zm) ’

Angle(® )

Fig. 11 Result of adjustment angle
(#16, S0.2540 R0.4070)

/\:**°

0 20 40 60 80 100
Angle(® )

]
[<1]
(=]

%]
[=3
[=]

-
[41]
[=]

Surface roughness(um)
g 3

o

Fig. 12 Result of adjustment angle
(#16, S0.2540 R0.8020)

42 439 n&

Ao A Jeld AT o] o8 71A =)
A EZe PALe AAME wIdAA AFFoR
Ztzve] B A7 2& V1E71Y BS A
AAQsHA vErET AF AAE HitdxE Jy
o] 23 Qe 7)&7I7F EHAA A S 9%
& FE 8%lo)7] Wiz Alggr)

5. 4 B

£ A7 FDMAAE ]88 FEAREA
Az AAel Age] We B9 AWr|Y WsE
z2Rde e g AL AU

APM #1281 =2 ol&sty FARNALE
geste] Zpzhe] Az AAE WHIFAA FAHY
A3 FAL Zo] Wl E FUAFE AN B
B 71&77 S A AY Hx@ ZHAE
7] Fkol vebRth

AN #16W =5& &3 44[H F
AR A & %315}04 Z}zke] Az AAE HBAIA
FAT A FHAHAR FA A0 HStAE E
He 7l€7l7} 231 F9% 2dd4= AR A
A7 A= A9 Hixd FUAFY] Fol
Ebxt}

FF ol ATE wBLE dto AAF
AZE A3 AF AAE BAS HH EH
AA71E 2 F U 2ZEH Y Ado] H

a8 s
&3 24

1) Jose F. Rodriguez, James P. Thomas and
Jhon F. Renaud,
butadiene
deposition materials.

“Mechanical behavior of
styrene(ABS) fused

Experimental investiga

acrylonitrile
tion,” Rapid Prototyping Journal, Volume7.
Number 3, pp. 148-158, 2001.

2) Chua chee kai and Leong kah fai, “Rapid
prototyping,” John Wily &Sons, Inc, pp.95,
1997.

3) WEA, APA, oY “RP 339 AL
Hx H71" @5423583 20008 FAgGEd
3 =%3, pp.330-333, 2000

4) NEA, AGA, ol#Y “AAFo FAAY
= Hrbd @ A7 AL ITEHI 20009 =
AN E=&3, pp.307-310, 2000

5) Mukesh K. Agarwala, Vikram R.
Jamalabad, Ahmad Safari. Philip J. Whalen and
Stephen C. Danforth, “Structural quality of

—595



parts processed by fused deposition,” Rapid
Prototyping Journal, volume 2. Number 4, pp.
4-19, 199.

6) R.Ippolito, L.luliano, and Politecniodi
Torino, "Benchmarking of Rapid Prototyping
Techniques in Terms of Dimensional Accuracy
and Surface Finish”, Annals of CIRP, Vol.44,
pp.157-160, 1995.

7) S. H. Masood, W. Rattanawong and P.
Lovenitti, "Part build Orientations Based on
volumetric Error in fused deposition modelling,”
International Journal Advanced Manufacturing
Technology, pp. 162-168 2000.

8) Edit by Stratasys Co. "FDM 3000
Manual”, pp. 91-98, 2001.

—596



