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Abstract: In view of the proposed method for manufacturing injection mold by 3D printing
technology of stereolithography and obtaining the personalized polyetheretherketone (PEEK)
implant through injection molding process, three kinds of stereolithographic resin for printing
mold cores are tested and evaluated for the ability to resist deformation under extreme injection
molding conditions. The dimensional error of the standard samples obtained by 3D printing +
injection molding process is measured and determined and the shape error is gained and analyzed
via a personalized PEEK implant of mandibular joint socket with a typical complex structure. The
results show that the three kinds of resin mold cores are endowed with good shape retention
ability even under extreme injection molding conditions, and can be perfectly used for injecting
PEEK implant with high melting point. The manufacturing errors of the personalized PEEK

implant mainly come from the manufacturing error of the mold core and the deformation error due
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to thermal expansion and contraction of the mold core during the injection molding process. The

average value of positive and negative 3D deviation is respective 0. 127 mm and —0. 387 mm for

mandibular joint socket implant with complex structure, and negative error is in the majority,

which suggests that the accuracy requirements of the medical personalized implant can be met by

error compensation.

Keywords: polyetheretherketone; stereolithography; injection molding; personalization;

precision
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Table 1 Physical parameters of three kinds of resins

TS A il 28 7 WA/ C il
SPR6000 71 =R
LCD1100 110 AN )
LCDY900 300 % W

SCHR R 1 S A B i i R A OR 2 8ok
AP BT A 2Rk X FER B S5 #4) : 2 PEEK
s T SE A ) R EES v Y AR 0 [ A B o7 R L LS
AR F0 S JEE S o o8 o™ A AR A B R AR TE

http: // zkxb. xjtu. edu. cn

(I i o

Fig. 1 Mold core structure
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Fig. 2 Injection mold cores made of three different resins
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Fig. 3 Deformation of three kinds of resin molds after

injection
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Table 2 Statistics of loss height of cone bulge of three resin

cores
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Fig. 4 The loss height of cone with different sizes

during injection molding
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Fig. 5 Size measurement of PEEK sample
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Table 3 Dimensional error measurement statistics
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A 90 —1.374+0.11 —1.50  0.12
g K 7 90 —0.6840.07 —0.75  0.07
TR 9 10 —0.4540.07 —4.50  0.71
T 55 BE 10 —0.2540.03 —2.50  0.27
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Fig. 6 Individualized PEEK joint socket model
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Fig. 7 Analysis of shape error of individualized
PEEK joint socket
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Fig. 8 Analysis of the error trend of PEEK joint socket

between reduction model and reverse model
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