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Fig. 1 Model plots for different angle treatments
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Fig. 2 Simulation analysis of the required models
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Fig. 3 Design model of the prosthetic socket edge
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Fig.4 Wall thickness 2 mm stress distribution in the socket
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Fig. 5 Wall thickness 4 mm stress distribution in the socket

S, Mises

CEHy: 75%)
+2.362e+01
+2.166e+01
+1.970e+01
+1.773e+01
+1.577e+01
+1.381e+01
+1.184e+01
+9.881e+00
+7.918e+00
+5.955e+00
+3.992e+00
+2.028e+00
+6.500e-02

TY

6 EEH3Imm BFEZENNSHE

Fig. 6 Wall thickness 3 mm stress distribution in the socket
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Table 1 Parameters obtained at each phase of
the gait cycle

Ext-Flex/ Ab-Ad/

SRS i _ _
A Comp-Dist/N  Post-Ant/N  Lat-Med/N (N'm) (N'm)

HS 150.0 72.0 12.0 21.00 0

FF 673.5 -46.2 -27.6 23.52 32.34
MS 420.0 -120.0 -18.0 8.40 16.80
HO 540.0 240.0 -30.0 8.40  21.00
TO 0 -18.0 0 8.40 4.20

S, Mises

CFY; 79%)

4.028e-02
+3 693e-02
+3.358e-02
+3.023e-02
+2.688e-02
+2.353e-02
+2.018e-02
+1.683e-02
+1.348e-02
+1.013e-02
+6.781e-03
+3.431e-03
+8.100e-05

a) HS

b) FF

S, Mises

CEHy: 75%)
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S, Mises
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+2.308e-02
+1.548e-02
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S, Mises
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S, Mises
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Fig.7 Force diagrams of the stump in

different states
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Fig. 8 Stress changes in each part of the load-bearing

area under the gait cycle
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Fig. 9 Stress changes in each part of the load-free zone
under the gait cycle
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Fig. 10 Force diagrams of the stump in

different states

3 EgmERITEAER

T R R IR B L P R . RIS
ARATTIEAE , RBGERE S HAM N RELA PR T . /N
AP P 42 2 s 0 e P < Je Ul 0 e B 62 )
PR TGE e, MR TR 2 s i . 2
P 0T e 28 AR B 17 305 o) 15 R A 1) 82 3 7 ol
Jrik T AR B RN 11 TR

JH SLA 3D 3T BB 4 4T BN 52 I I i A <3 I ik
F, EE R IR — LR i A4 R R IS A 1E
WIRE IR . BOCHES . #PPERL, SCEBOTAF R,

—46 —



DE B, =
ERAGIEF B 3D FTENER B IE i B R A R4S

2 A 2

a) Wit b) IE[EI
B 11 <) PA I JTCE 4 £ B 3 1m0 8 o 0 IE 1 8 i

Fig. 11 Reverse design and forward design of the metal

positive four-claw connecting disc
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Fig. 12 Reverse modeling metal positive four-claw

connecting disc and resin composite
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Forward and Reverse Hybrid Modeling of 3D Printed of Prosthetic Socket

DUAN Yue, LU Yiting, SONG Wangyi, ZHANG Yaqin

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to solve the problems that traditional process of making the prosthetic socket depends
on plaster molding, and the metal positive four-claw connecting disc and the prosthetic socket depend on manual
processing and connection, a method of making prosthesis socket based on SLA 3D printing technology was proposed.
Through the iterative design of simulation analysis software, the socket model with reasonable pressure was obtained.
The photosensitive resin socket was combined with the metal positive four-claw connecting disc by the forward and
backward hybrid modeling method. The results show that the 3 mm thick photosensitive resin material could meet
the application requirements of prosthetic socket. When the slice thickness was 0.2 mm, the composite effect of
photosensitive resin socket and metal positive four-claw connecting disc was the best. The feasibility of printing the
prosthesis socket with SLA 3D was verified.

Keywords: 3D printing; prosthetic socket; forward and reverse hybrid modeling; computer-aided design;

finite element analysis
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Study on Tooth Surface Layer Morphology of Femtosecond Laser
Ablation of Face Gear Material
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Abstract: The thermal effect of femtosecond laser irradiation on the face gear material 18Cr2Ni4WA is studied,
and the temperature-stress coupling model of femtosecond laser ablation of face gear is established. The changing
process of electron temperature, lattice temperature and thermal stress under different energy densities with multiple
pulses is analyzed. The results show that the electron temperature, lattice temperature and thermal stress increase
with the increase of laser energy density. Through the comparative analysis of experiment and simulation, the results
show that the surface of the ablation tooth surface is residual compressive stress. The ablation depth and pit diameter
increase with the increase of laser energy density. The larger laser energy density produces more melt and reduces the
quality of femtosecond laser processing. When the energy density is 1.78 J/cm’, the surface morphology of the tooth
surface is better. The study could provide a research basis for improving the quality of femtosecond laser micro-
ablation face gear.
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