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Abstract: The medical PEEK components with high performance were difficult to process because
they displayed intricate structure. To deal with the problems, the research of PEEK RP was conducted
based on the fused deposition modeling (FDM) 3D printing technology. In particular, the design of high
temperature chamber, analog simulation and process experiments were carried out accordingly. The sim-
ulation results show that the warping deformation phenomenon of PEEK sample may be greatly sup-
pressed obviously through the applications of the prototyping chamber with the temperature close to the
glass transition temperature of PEEK . Moreover, PEEK filament may melt uniformly through the appli-
cations of the nozzles with smaller diameters, which makes sure that the PEEK filament span steadily.
The experimental data show that the highest average tensile strength of PEEK sample achieves about
74.74 MPa when using the nozzle diameter of 4 mm and the layer thickness of 0.1 mm during the PEEK
3D printing processes. The values are close to the tensile strength of the PEEK sample processed
through the traditional injection molding.
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Fig.1 The PEEK 3D printing equipment based on FDM technology
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Tab.1 PEEK 3D printing factor levels table

| HS WEWE P42 Dy (mm) FIENJZIZE 6 (mm)
1 0.3 0.2
A 2 0.4 0.2
3 0.5 0.2
4 0.4 0.1
B 5 0.4 0.2
6 0.4 0.3
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Fig.2 The meshing figure of the nozzle flow

channel model

1.2.2 #HERAAAEHRGHIRTT LR

¥R PEEK 3D T T AR A A il
JE 2 AR, Bt AR 2B K R T ANSYS
Workbench F{F X 511 4 Jis 1A A 3R 5 A7 AR 0y FLAE
FURIIEAR o 2% S8 B T AL L 5 Jl (RS R A+ L5
M, g DR U7 L2 SR ) T 5 P o W s 45 4 R s A
LMY THRE A IROLI B

AR FTENHLIZ PR R 22 ] 1 s 4544 5

- 2121 -



PEVL TR S529% 178 201849 A E¥A

i A 35 A ) RS TR [ B RS S A ANSY'S Work-
bench H1, IF U8 i & B 23 UL . SEBRES R
F T A v g8 A e 2 S e A T R
TE AR A 23 S H ) PEEK 3D 4T Ep
Bl — s RsF, IR A A5 24 100 mm (128
A2 HA A 2 AR B RS 5 PEEK 3D ATER#IL
BRI G . 25,456 i 5OV 7 fe oh 4
TV A T AR R AR E M JE XA T R 2
SR B AR T AR AR, N 3 R, B R A R4y
s SRR B &R 3 S W AT H 5 Jr (B A
Y (AN 2 S5, 2206 s A ASS e R i g 455 e LA A
MIZ5H ) o ARHIF 9T 32 2 R I i AR FAE O 3l 1 AR
BT CGEAGRE RSP E A o FoR BOEA Y

oy TN
d a0 d a0 d a0 .
P (/e.ua )+@ (/ny@ )Jrg (k:zg )+g§=0 (4)

Forfr, 0 n] DIAE FHAE G i sl ik b AR5 Boh i
I TR BE Sy 395 °C L AR PN 30 25 1 BE Sy
160 “C #R R TR R 100 CHas S 2R
JE 22 °C 5 koue Ry foee RS ASTT 1) Y RT3 A B
T BB A B R IT R G R T IR R A
BCE AT AR FHAE QB A TR b AR B Pk
B A T RO 40 W, BRI A R 3 R
1000 W FIHR IR IS 18 Dy %2 100 W 53405 &
) 45 S X A A Y R R I8 AR B 3 T
IR ECH 20 W/ (m* = K) , Mg I AR R 1) 15 3 R 5K
125 W/(m*+K),

e ——

PEEK 3D 4TEIHL
L YIWALNL
3 EEHERAEERTEE

Fig.3 The schematic diagram of the chamber module
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Fig.4 The temperature simulation result of the
chamber and the sample warping test result based
on the different chamber temperature
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Fig.5 The tensile samples printed with different
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Tab.2 The tensile strength of PEEK 3D printing

sample with different diameter nozzle

- WA | HTENZ R G S VALY S RS OE A L S
Di(mm) | ¢(mm) on(MPa) oi.(MPa)

Al 0.3 0.2 56.24(51.89(54.23|56.95 54.83

A2 0.4 0.2 61.33[58.06(54.65|54.41 57.11

A3 0.5 0.2 48.99150.22148.38(46.29 48.47

(TR E BB AR, 22 MH I A ) P4 S R 78 2% | 22 WA AE
F0 4 0 Tl DX A5 B A B )R 22 B AL TIIG , 53K
PEEK ¥4 fili 55 HH SR AR R REAS 22 1 24 Ig g
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Tab.3 The tensile strength of PEEK 3D printing

sample with different layer thickness
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Fig.6 The flow model temperature simulation results

schematic diagram based different diameter nozzle

G WEE N | ATENZ IR S S ALY S R S SE A LY S
Di(mm) | 6(mm) ov1(MPa) o:(MPa)

B4 0.4 0.1 74.31(73.48(79.52|71.67 74.74

B5 0.4 0.2 61.33[58.06(54.65|54.41 57.11
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