[ SR e AR 2024 4F 3 H A 32 45 3 ) 7
o =
- SLIHAFER -

Ao 2 i i T SR A S [ 5 A BIR AR 2 Yy ST e R
ISESOR LIV Rs N )

\<)

IRE &R FEE MR HE OARALY

[(BE] B : 2R FTEH TN REMIIB TR LTI ASG AN N FHE, HERETRER
Ve, HiE W CT BB MM EARAER, RA =% FEHM Mimics10. 01 & T RE ALHF.
LR Fo AR 09 FZARAE R, SRR FH AT MR 5, BB AR SV STL KX b RF AT LA Fe
Mg FEARER, B h ey AR R FA A S & KM Geomagicstudiol0 P, 23iE K LR ML
W R M)A e R e AL S L TR AR A TR 8 SRR AR AL A B 69 RO AR UL R e S AR 0 SR AR R
AL STP # X #ir b, FAA A ANSYSI2. 0 £ s A PR EZARARR , %1338 RF 4G LA F
KM EHRABEA TN ANSYS12.0 5, LA Fo ROB AL B #ATA RIEH, L AIL A BRI & ROF Fe ke
B KRR AL AR e ROE A B AR AR B PN R AR AL, AR R L35 ROB AR R LI A kAR 6 AR
BA, IR ETZIE AO R AR BEMTHECEREANEREFTE AN, GREFHRBE S AW
ANBE AR, 5 R A kA S AT R AR S AT LM kMRS AT M kARG AT A, R R AR G
BT ARG ER, ARES 0N A 20U F A 50% A6, B AR KR EAL T EM ., Hm
F ML B AW K A 5 A A 8. 44 MPa A= 0. 92 MPa, i€ FiZss IR LmINE T8 £
MAFHEAENESEPEKERFEREM BN &R FTEAL,

[RBIRA] EMINE T AT EBEI; ZHRHRABER; B 54

[FE>ES] R683.41 [XEtRERB] A [XEHE]1005-0205(2024)03-0007-05

DOI:10. 20085/j. cnki. issn1005-0205. 240302

Establishment of Finite Element Model of External Fixation of Distal

Radius Fracture Splint and Stress Analysis of Fracture Healing Process

WANG Aiguo' LU Benqi® LI Yanxin®* JIN Hongbin® LU Jun' ZHAO Yun'®
! Affiliated Hospital of Tianjin Academy of Traditional Chinese Medicine, Tianjin 300120, China;
?Graduate School of Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China;
*Tianjin Hospital, Tianjin 300211, China.
Abstract Objective: To study the biomechanical properties of willow splint external fixation and fracture healing for distal
radius fractures.and to provide theoretical basis for clinical treatment. Methods: The CT image file was transformed into a
three-dimensional finite element model that can be used for calculation. The solid model of ulna,radius,muscle,and splint
was reconstructed by using the three-dimensional reconstruction software Mimics10. 01.and the model was meshed. The
model was performed for smooth processing before was inputted into the finite element analysis software,and then output

the solid model of ulna,radius.muscle and splint in STL format. Then the derived solid model was imported into the point

cloud processing software Geomagicstudiol0. After denoising,

HAEWH . FHEA KRB ST H (11802207) smooth surface patches,grid and curved surface processing.a
R DA v v E 245 & B R (2023038) relatively smooth solid model was formed. The obtained solid
R R 25 W o I B R B e e PR I E (2022014) models of ulna,radius.muscle,and splint were output in STP
KT B S H RS H format and imported into the finite element software
VR T A BE 2 T 5T B I ) R B (R L 300120) ANSYSI12.0 to generate a computable finite element solid
2 RHEPES RE R AR model. After introducing the solid model of ulna, radius,mus-
ST R E cle, and splint into ANSYS12. 0, the boolean operation of
SRS EE E-mail: 13920190627@139. com muscle,ulna and radius was carried out; the ulna and radius

were subtracted from the muscle model; the muscle model
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was bonded with the model of ulna and radius,and then imported into the splint model to generate the solid model inclu-

ding ulna, radius, muscle and splint. AO type A3 fracture of distal radius was established, and stress analysis was

performed at different stages of fracture healing. Results: The solid model was divided into four contact units,namely radial

splint and forearm,ulnar splint and forearm,dorsal splint and forearm,and volar splint and forearm,to complete the mod-

eling of the splint-bound forearm model. Taking 0% healing (initial fracture),20% healing,and 50% healing as example,

the areas with the greatest stress were located at the palm side,and the proximal end of the radial splint.and the wrist,and

the maximum stress was 8. 44 MPa and 0. 92 MPa, respectively. Conclusion: The biomechanical characteristics of willow

splint external fixation of distal radius fracture are that the pressure is easy to concentrate on the palmar side of rich soft

tissue. the proximal end of radial splint and bony process.
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