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STUDY ON OPTIMIZATION OF RAPID PROTOTYPING PROCESS
PARAMETERS BASED ON ORTHOGONAL TEST

* . . . .
XIAO Zhong-yue, LIU Ding-ning, YUAN Hui-ling
(School of Mechanical and Electrical Engineering, Jinggangshan University, Ji'an, Jiangxi 343009, China)

Abstract: Orthogonal experiment of 2 factors and 5 levels was established based on the forming layer thickness

a, and forming chamber temperature T with the aim of reducing the surface stripe pitch, and the optimization of

the process parameters of the melt deposition rapid prototyping was studied, and obtained the forming layer

thickness is the main factor affecting the surface quality and at 28 ° C ambient temperature the optimal forming

layer thickness a, and forming chamber temperature T are 0.2mm and 50°C, respectively. This method has

certain reference value for studying the process parameters of other special processing methods and improving

the process efficiency.
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50, HEH T HRP R BUE B85 SAH Y. B A F 2 RERFESEMILIREEIRE
R DAl RS Sl T LPS A1 CPS & Table 2 Test data of the rapid prototyping
I CEA TR RS, HEAMELE, H N parameters optimization
RP BRI G838 i A7 0T 5 BT EE A W% B amm)  BBEEEE T(C) 4L (mm)
MY RN IR BT G A S, S 1 02 40 0.284
HAEPERE . T 8PS 7 R — i i 22, S 2 02 50 0.269
A, BEEBARE. B L8 s B E A 94 3 02 60 0.298
MR e, PO B EARA WL A RIS (1) e 4 02 70 0.283
T ETHEI N AR = anIT k. BERE . P74 S 5 02 80 0.289
AR A A . T FIRAT L ARG K S 6 0.25 40 0.358
MENTTISE, Db g BRI RS B R 1T 71 54 7 0.25 50 0.345
KAEAF RN . R, TR Al P e S 8 0.25 60 0.329
T2 BARAG I B T 2 B2 PR BT 77 il Jot S 9 0.25 70 0.357
i TFROB™ il R B AT AR R A 2 Tt 94 10 0.25 80 0343
P2 11 0.3 40 0.416
1 BRI RIS Sk 12 03 50 0387
S0 13 0.3 60 0.417
TR UG I PR ESIR S 8y 28°C, FHAE Tiertime A ] S 14 03 70 0.402
A1 Model 3D-1 PRIERBJENL EEAT, wilE 1 S 15 03 80 0.418
P, RIS A IZ A A ) HAE 1.75 mm [#) 9% 16 0.35 40 0.475
UP Fila ABS £k}, 18560 K H IEAZ 5%, LY S 17 0.35 50 0.463
FEAFR 2R T A5 SRl H AR I B OB 2 5 (ay) SC 18 035 60 0477
MRS 2B (TN R E R R, BARSEH T S 19 0.35 70 0.488
VEJG I N BER 3R IR 5 MKHE, Wk 1 . 916 20 035 80 0.464
ESLEER b, ST 2 E 5 K IEAS ke 7 i 21 04 40 0.524
5 IR EE BRI S J5 BRI ) 2 20 R] B, 9% 22 04 50 0.522
Jb R, ARSI E = O BCEE, 19 S 23 04 60 0.536

PRI H I WL 2 s A - S 24 0.4 70 0.567

S2U 25 0.4 80 0.582
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/) = %3 BRER TR BRI E A4
1 P E T ES M AR & B Table 3 Range analysis of rapid prototyping test data

Fig.1 Test diagram of the rapid prototyping process KT J2 % a,(mm) KSR T(C)
optimization Kl 1423 2.057
% | REMFSEKTER K2 1.732 1.986
Tab.1 Level table of the rapid prototyping parameters K3 2.04 2.057
KF A SE K4 2367 2.097
HRE )25 ap (mm) BRI FIREE T(C)
i 030 m K5 2.731 2.096
2 0.25 50 R .
3 0.30 %0 W7 Rj 308 0.111
4 0.35 70 IR 0.2 50
5 0.40 80
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Fig. 2 Trends of the effects on the surface stripe spacing for

various factors
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