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Application of Stewart Parallel Mechanism in
Auricular Prosthesis Forming
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Abstract: By analyzing the morphological characteristics of
artificial ear, the curve planning and the machining method in
auricular prosthesis forming were studied and a quick forming
scheme of combining parallel mechanism and 3-axis numerical
Then, the

mathematical model of forming curve was established.

control machine tool was put forward.
Through designing the structural parameters of Stewart
parallel mechanism and inverse position analysis, the law of
posture transformation of the parallel mechanism in the
forming process was obtained. Finally, the virtual prototype
technology was used to simulate the kinematics of the parallel
mechanism, which verifies the feasibility and correctness of
the forming scheme.
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Fig.1 Auricular structure
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Fig.2 Parameter characteristics of size

1.2 NERBEHFRET

FE 2 BT LLE ¥ B SO 43 14 23 1) i 1
B[R] 2 30— M 2 1) p TF A 3 PR RRAIE » BB B R
TR BB S Lo m AR E E R E VAT, JFEA
A5 HAb =4 T, Wb E L E AL R R R
PRI H S SCH BRI 0 B R A AR SOk
(10 1%t 2B T 4744 I BR AL 19 BT » A5 SR =4
BIENIRS Stewart I ERHUAHLE & 9 SCHE R 5
K. THBIENUR TR 0 P R (2, y,
2) 7R » Stewart FFRHIAEHT & SHURE I, LH
HI B ARSI & F 0, 8 1 3501 6 S P8 4 Al 7Y il
RIS, Stewart JEBHA BN & LS LS A

QlasB P FFTAR, LB REsh F AR EWE 3 FF
. ZEHEEDUR S Stewart FERALM B AT
TERRE SRR, ] LA B AT 45 .

HFHUR

B3 FENQ-mBENRNAESERTER

Fig.3 Schematic diagram of the combined structure
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Tab.1 Average value of auricular length,

width and thickness
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Fig.4 Partition model of auricular forming
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Fig.5 Three dimensional model of auricular prosthesis

H & 5 FTLUE L, 0125 LRI CH R R R B
G W T S A H IR RRAE , REAE T L = 2
X SCH R ER, AT — 3 LHE A
B BE 7 B,
1.3.3 A LR B AR R I EE ST

R T RS S KB ERER, Bk

TR A N EM IR R LR O R R
S VA B BE B D e A o Bl AR K B O T 2R
v Bl IHERRERETT 0 2 Bl S AT R o
xyz - FEE 6 FPETR ) 2oy TN FlR A0 XA il

ch

c %k Ls
EH6 NHRAEZSXEIRELE

Fig.6 Forming curves of each partition
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Fig.7 Stewart parallel mechanism
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Fig.8 Theoretical curves of rotating around x axis
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