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FE: H TRZERTR AL (FDM) R A &6 2, R BRI 0 77 AP o B 5 R A iR A A AL
T A B A4 KRBT AP — T =M — K LW (ABS) ] sof B ALk JE Ao da A 3% 69 vm 38 33 x4 F M IE AT Z Fo
T E M, A B A LY AHOT B o R E LA E e ki AY SR 0 R R R B R T B T R T A A
FIEREFN, & T LAKAH Sk M E A R E YRR AR L7, L P AR EY AN 5 E
SR> R A IR > 5 B > 1248 R, AR RS A R A F IR 80°C, & &% 0.17 mm, A S 6,32
BRI 2, SEAIREYOIER . H EBRESH AR B> RS RAE FRE, RRAAKAES SR TRE
80°C, 22 B B 0.30 mm, 37 ][4 4, 123 R4 4, AFR N B AL 3D 4760 Ak B &0 SR A R E LA —E 0945

FGEIF B RRIUARE) 1 5 TP AL ERGR I R AR ; AN IR
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Influence of Printing Parameters on Properties of Fused Deposition Modeling ABS Samples
Chen Yankai', Shi Tingchun?, Zhang Jianhui*
(1. School of Mechanical Engineering, Hangzhou DianziUniversity, Hangzhou 310018, China ;
2. School of Biomedical Enginegring and Instrumentation Science, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract : To improve the molding quality of fused deposition modeling (FDM) products, the influence of layer thickness,
molding room temperature, filling gap and scanning times on the surface roughness and tensile strength of ABS printed products was
studied by using the orthogonal experimental design method. By analyzing range and ANOVA of the measured data, the influence
order and significance level of each process parameter on the surface roughness and tensile strength of printed products were
evaluated, and the optimal combination of process parameters was given. The experimental results show that the influence of various
process parameters on the surface roughness and tensile strength of printed samples is different. The sequence of the magnitude of
effect of the four factors on the surface quality is as follows : layer thickness, molding room temperature, filling gap and scanning
times. The combinations of optimal levels are as follows : molding room temperature 80 °C, layer thickness 0.17 mm, filling gap
6 and scanning times 2. The sequence of the magnitude of effect of the four factors on the tensile properties is as follows : layer
thickness, filling gap, scanning times and molding room temperature. The combinations of optimal levels are as follows : molding
room temperature 80°C, layer thickness 0.30 mm, filling gap 4 and scanning times 4. The research has certain guiding significance
for optimizing 3D printing parameters and improving the molding quality of products.

Keywords : fused deposition modeling ; printing parameter ; orthogonal experiment ; surface roughness ; tensile strength

B Tk 4.0 AR R, P EGLEALE AR — 3D FTEIEARAE g —Fh G5FT 938 b1 il i BoR, %
FLAETHREE Y ARG I THOR B B i BB A K07 CAD B AR 7 B, o
L AL TR R AN SN sl E € 1C (¢S A =871 | W = Rr e e B NG e

ELWA : $iC A RHETERHE L0 H (2015C01035) , #ii T4 RHE T E A 0FA 3T H 45 H (2017C01019)

BIIESE : LAEAR, ST, WL A I, 2R 3D FTEIWFSY E-mail: stc@hdu.edu.cn

Wig#s B #A : 2019-08-06

SI AR : MRAEDL, 144, TRAE . STENSH00 FDM R ABS il PERERYSENA [J]. T RE3RLR L 2019, 47(10):47-52.
Chen Yankai, Shi Tingchun, Zhang Jianhui. Influence of printing parameters on properties of fused deposition modeling ABS
samples[J]. Engineering Plastics Application,2019,47(10):47-52.


杨超


48 TR

2019 4,57 47 45,5 10

Jit i HIRAR S 2% 597 fy, #B T LA i 3D FTENHEAR
TEFEI ] 2 2= SN, AR IR HLAS 2R e bkt
4, R, 3D T i H AR K S AT B T 5
FAVH B RE T DL BEHIE A, E o [ 5
K FE R B3 SR )i N AR AW
HoAR R TR FREE TR S s B0

3D FTENEARIR Z R 2 A, EEA BT 15 P
23 (ASTM) 3D FTEIH AR Z B3 2348 i p R 1 2 22
ST 7 R T P R U (FDM) H2A
T ARG EAT G AR IRAR AT Y R i A4
BT 8 HLA R 03, iz B 3D 4T
Epfe AR gL, A FOM SR R 485
R BRI AR BB B AT 13.9% Ay EL B L. AR
FDM HAR AT EST G EAN 15 ™ it R TR P2
e HL B0 BB FTE ik A 5 th B ey T PRage v 215 |
T2 14 P9 L 37 AR T e L S AT ER
R 5 1 A ERE A N R ERAL IR Sy — 2

P AR 2R, IS A4 S AT ENRTRMAERESS ;

TOEF P AT REE AT ED S, AT B 4T B
B RIREE ATEN 1045 8 A G AT NS Ro2
FTENR N5 B I, BP9 2 AT EN S50 )
IR G DG 2R LA SO [T BRSO 2 18 o 5 )
2R RE R M AR, X B T 3D #T B ARG B , s
il it 2 T B A LA E A L

T e Wl i A RTINS - T
I — 2R O (ABS) MORMIEAT A SRR G ) By
BT, ABERULH 0% S IR R | ol 78 2 Vi B N T 3 ok ol
i AN IR I RS, B AR B R A Al R
SRR 200°C A E R 90°C FTERIEE 30 mm
/se MLr 4 W ST T 3D 4TENSHCS T EI A2
[ RG&5 Pk RE =2 IR (A 06 2, A PR B T DR A Bh T
Bl 2 5 )2 2 (Rl RS 2 R, TR 2R
B, i ZE LB, NI BRIRE 522
RS ERE . W% M il T R R
RFLR (PLA) FEM FEATH7 A 25 il 0 45 S 56, UE
BT S gE R i ] ) 2R PR RE I AR R 2, HL
v R JEE RT3 ) G i P e A v
K. Namjung % " R O 52000 T&£F T 52
HOGHHT E i) it 2 T RELRE B2 (4 B2 ), SR T T 22 Bl Aok
TR AR S T A B A B R ik T2 S
B, B o] R e TR A T TR . W
Wenzheng % " 55 T 40258 A AR
BE KSR NS 3D FTEN PLA il St RAT 2 R008 1)

2 i I 32 58 7 o i OB IR K R R AT
Al 15 A AKF IR R 0 T ESHOKT: A&
JEARE 55°C WK B IRE 70°C A5/ 1 45° FIZE &
150 wm.

£ K H FDM HRITED ABS il i, 8L T 43
JRIRRE R S T T R B LR A R U T
LB B TSR UK SR IE 2SI
(T35, ST Lyg(4°) 1E 28 SE 6 3 , 38 ad ot 0l 2 A5 40
AT 2 T 220007, PFAL T 4% T A SHO0HHI
AT RELRE 82 17 (e i 1) 5 I I i 3 KT e
Ja i IR T 2254 A
1 LIE&EH
1.1 JRA#H

3D FTENFEAS 5 F VT T I L A Rl A PR I
%4 0.75 mm [ ABS £k#
1.2 dr¥pikd

3D ERAL Al A & b 5T oK R B AR A A AR
7= ) Anspire-S250 PR A AU K &, W | 1 Ar
N 1% #E BT FDM B R TR, R 2 [A] A
150 mm x 200 mm x 250 mm, A] 3 FE UL AT E
Y HFE A STL, CSM LUK CLI A% 2 AR, 4944 %t
BRI T 0 )2 U0 R A R AR BUZ 8045 2., DA A A%
PR 0 T, FTER Y o AR Sy AT ABS
LR M AR R il i 2% 22 LS A I A LA E Y
[ B AP A 126 SR, 2RI A Tl Mot g
T A A B B AN A b e B b7 5 -
W [E 1L, b — 2 FTENSE R, FTE e R %
— 2, kAR IS B A mlAA RS R R E R
TR, S8 A2 AR 2 2 e

<J= ==
Y
% | SERN
X; I

g S
Y4 X
/A

-

T,
it 1]
i D
e

& 1 Inspire-S250 FTENHLAIEARLEH /R 2
1.3 TEAHBER
FDM £ R T 22 S 500018 i %o i) s 2% 11 2t M2

SRHH WAk



杨超


PRIESL, 55 - $TENSH0G FDM 8 ABS il PERERY S 49
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