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Molecular Simulation and Cooling Shrinkage Characteristics Study
of Injection Molding of Modified PEEK Composites

LIANG Feiyou, YUE Xiaoli*
(College of Mechanical Engineering, Donghua University, Shanghai 201620, China)

Abstract: Wear-resistant modifying materials can significantly improve the tribological properties of
polyetheretherketone (PEEK), but their introduction also affects the cooling shrinkage characteristics of PEEK composites
after demolding in injection molding, thereby influencing the final quality of the products. Therefore, the paper proposed a
microscopic simulation scheme for the entire injection molding process based on molecular dynamics simulation methods,
aiming to explore the intrinsic correlation between the evolution of PEEK's microstructure during the molding process and
the cooling shrinkage characteristics after demolding, and to quantitatively analyze the influence laws of
polytetrafluoroethylene (PTFE) and graphite, two wear-resistant additives, on the cooling shrinkage characteristics of
PEEK composites after demolding. The results showed that the flow orientation of the melt during the molding process led
to significant differences in the cooling shrinkage degree of PEEK in the flow direction and the direction perpendicular to
the flow after demolding. The effects of PTFE and graphite on the cooling shrinkage characteristics of PEEK composites
after demolding were in opposite trends. The cooling shrinkage rate of the PTFE/PEEK composites increased with the
increase of PTFE content, while the cooling shrinkage rate of the graphite/PTFE/PEEK composites decreased with the
increase of graphite content.
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Fig.2 Simulation program of injection molding process
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Fig.3 Variation of bond parameters during uniaxial stretching

6.0

5.5

wn

o] #5242 /nm
o

0 0.5 1.0 15 20
RS 1%

(a) DI RES T-HEH I et

30

Gyl Pl ey

251 el kA o it

20 F

15

[ul 52142 43 5 /mm”

10 +

5k

00 0.5 1.0 15 2.0
REAE /%

(b) B FE o F eI Il kA2 0 B
B4 AWK R AR A A2 o A A g Ak
Fig.4 Variation of structural parameters during uniaxial tensile

simulation of simulated flow states
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