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Powder Bed Fusion of the Polyaryletherketone and Composites with High
Performance-Research Status and Challenge
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ABSTRACT: Powder Bed Fusion, which is a kind of Additive Manufacturing processes, uses the polymer powder and its
composite powder as raw material. It could directly fabricate the polyaryletherketone (PAEK) and its composites with high me-
chanical performance. By this technology, the parts with complex geometries could be prepared without any tooling or molding
process, which provides a solution for structure optimization design and rapid development for high performance composite
parts in the aerospace and automobile industry. In this paper, research status of the powder bed fusion of polyaryletherketone
and its composites at home and abroad were introduced. The powder bed fusion system for PAEK, raw materials, process pa-
rameters, the enhanced PAEK composites and mechanical performances were discussed. At last, the challenges about the appli-
cation of this technology were analyzed.
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Fig.1 Schematic diagram of polymer powder bed
fusion process
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Fig.2 DSC curve of an ideal polymer for LS processing and EOS PEK HP3
1 [19—20]
Tab.1 Common melting temperature and crystallization temperature of several PAEK polymers °C
R PEK HP3 PEEK 150PF PEEK 450PF PEKK
AL B H R VL 354.2 333.7 320.5 326.9
AL AR H 45 R 338.3 313.4 300.2 309.8
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Fig.3 High temperature powder bed fusion system
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Fig.4 PAEK parts prepared by temperature powder bed fusion system

2 [18,21,23]
Tab.2 Technical data of serval high temperature powder bed fusion systems

WL OB R mm BOEARRR BotREdE  BOtIR/W B BEEREECC U

EOS P800 700%380x560 CO> 2 50 385 N2
EOS P810 700%380x380 CO> 2 70 385 N2
TR T RS 500%500%500 CO2 1 80 385 N2
[iE Sy es 330x330x260 CO2 1 60 350 &
3 PEEK
[21,23—24] ﬁi A -H-&'I‘i b
' 2 REETZ RE
Tab.3 Mechanical strength of sintered PEEK by
different powder bed systems 2 1 }E 1:7". *SI' ﬁi“ %5 'HE ﬁ‘E
oo ALY VA VA oL SV W 4 I .
b5 MPa MPa [/ R F NN 30 A Rt S e SNCE

Phxt BOE i A AR B B E R RN R . 1 G,
T TR R PR Rl SOE B9 A R bR E A —
WL sh LA ) A —FBEAE 20~120 pm ZJ], UKL
[iE S dibNeg 90+£3 4797435  3.4%0.5 TR R BRTE 3% % 0 RERTE 250, BT, BT EOS

EOS 905 4250150 2.840.2
SR T R 7048 3150£150 2.5+0.2
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Tab.4 The best mechanical strength of sintered PAEKSs
and the process parameters

Piffsi M2E BUAGE BOLRER® 2%

PR BE/MPa JE/mm J/°C BE/(J-mm™2) SCHk
PEK 85 0.12 340 0.029 [33]
PEEK 450PF 63 0.12 338 0.029 [35]
PEEK150PF 41 0.12 332 0.029 [19]
PEEK450PF 90 0.15 320 0.031 [24]

2.3 CF/PAEK E6MEIMEKRKBRIEFS
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Tab.5 Tensile strength of PAEK composites printed in different directions by powder bed fusion MPa
LRSS A AR %755 X 7] y Ii] z [ 275 UK
CF/PEEK  HULWRIR G, SREF 4T H 508 10%, % 300~500 pm 108 94 32 [24]

CF/PEKK

TERL-B 0, BRET 4 B S HCH 23%

80 77 61 [39]
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