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Optimization of the FDM Parameters Using the Taguchi Method
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ABSTRACT

Rapid Prototyping(RF) has been widely applied in designing and developing

processes a new prodoci. The

lunctienal requiresmenis of a rapid prototyping system are lugh speed and high accuracy, and they depend on thy

operating paramelers. some of which can be sel by users The accuracy is evalualed by dimensional errors and form

errors of manufactured parts. A specially designed specimen with various [eatures has been used for the accuracy

evaluation. Accerding to the Tagnchi experimental design techniques. an orthogonal array of exporiments has been set

which has the leasi number of experimenial runs 1o find the parametric effects A laser scenner is nsed to obtain the

pami data of the parts and Surlacer is used to determune the Jengths and angles. The optimal conditions for the FDM

manufacturing parameters have been found

: Rapid PTOtDt)’plng(=‘H
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Fig. 1 FDM (Fuscd Deposition Modeling)
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Fig. 2 A specially designed specimen.
IRy DIE U EERUE BELRC

-484-

FDM 4ulE AMgstA A 4 71] deElneE =
AE 5 ool oel# AeHEe) A4 @ 2 2

Ae AXY sEe) g =1 # ik,

Gmmoows

L shEe) WA Am: 4w, )

HE R 4 Y U AE 9y 2

c RE" =7 12tp, [6Lp

AW WREET 60T, 0T

# = Za)- 01778mm, 0.254mm
MEE L5233, 238C

el 2% 2707, 280°C

AEFS BEEE Faly] of8]A] b 20029} T
L HEE HAFGY. o] HEE o A5e D

e

T B S HEsie] 47 ]aﬁ)1 Tlgpu g 7}
o AEzes mEHA 16W 2EFHE L1525
g n g Magic)



32 =54

@7 AdA 4A sEe 3
sk el e Sask
AT

AU g goln AU 23 A0S

=0l @537 gn dolAE
Ao A2
7 a7

gle] A 2

S 28 BR9 93 S Bolgd 4 o

olEie) WFAY JPEE

Srow Eeel ct’r T T
LR T
F1 Ireies

ETIE 1 R S LU R
a3 | & z
LI | : b
Evo Oha Stk v

g FRRT ]
ekt TREY
Izl Cot

B o Lo

...'-:E"_J N

7%,
Tig 3 Lenglh measurement using Surfacer.

0 0076mme] 37
o= oz FHER 34 Jh5a B9 27)
D8mm*400mm*400mm ©| Tk,

Ui

Table 1 Relative eriors of dimensions and form.

Run A ol T = A=} uk-F
{mmy) ('C) (mm)

I 11716 28 078
2 09221 24 (.49
3 (0.63372 272 0.41]
4 1.06931 1.4 0.38
5 0 94589 1.8 0.49%
B 0,8815% 34 0.09
7 0.89287 4.1 0.47
8 1.15122 27 072
9 0.83927 22 0.36
10 0.39938 1.8 0.09
I 0.91037 4.7 0.19
12 0.96735 6.6 01

13 0.96655 2.2 0.1

14 1.22836 2.1 0.19
15 0.98619 3.8 0.32
16 1 04208 24 0.04
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Fig. 4 Parametric effect.
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Table 2 S/N raljos of parameters (length).

W A B C D E F G
S/

! _} 14.4 114 2714.38/14.22|14.18(14 23(14.31

(%)
Table 3 5/N ratios of parameters {circle),

M| A B|C[DJE[F G|
S/NH

D/)] 17 82|13.608(13.08|14 84(13.49/14.34|[1.19

s
Table 4 S/N raties of paramcters (angle),

M | A B C D E F G
S/NB
(M)] 1642)6.65170.63|1 0.16 [ 15 |3.21|0.64
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