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In order to evaluate the biomechanical stability of titanium alloy screw with different structural
parameters under bone remodeling, some three-dimensional finite element models were established
and the bone remodeling process after implanting the screw was simulated. Three-dimensional finite
element models consist of bone and screw with different lengths and diameters. Bone remodeling
process was simulated by user-defined subroutine. It is found that the stress on the bone is
concentrated on the groove and root of the internal thread. The screw stress is mainly on the beginning
of the thread, and the whole stress decreases along the long axis of the screw. The stress distribution
trend of bone and screw did not change significantly during the bone remodeling. The maximum
equivalent stress value was different, the maximum equivalent stress on the screw and cancellous
bone increased while the maximum equivalent stress value on the cortical bone decreased.

orthopedic screw, finite element analysis, secondary development, biomechanics, bone remodeling

AN = A BRI A AR R B X ET
JIEPERERIRE, AL TIRET S8 XEALSE"

Py E A 1] A 5 R R A R SO I IR ET K

5B Y Py [ E 2R AU LR R AT AR
DA T, ¥ 22 W 50 PR ] Sk R0 R AT T
Bt WA BT RE T RIT TR . R
AT SRt T SRR T P [ P R ET R E
HRBEAT TS, SKHSE A R IC B A

ke i = N A e L e T

2019-08-19

rh e R AR 5% 9% T TR 42 B B T H
(2019B63914); {LIRE BT AR5 52 B BIHT
i H (STKY19_0435)

Jv B, E-mail: 18852000595@163.com

40 %43, E-mail: jam@ustc.edu

Wi 11 090
HWH -

[{EiEIE
S (e

BT T35t . TSUANGEEPHRHHE S i i8 4T 12
S5 IRATHR 3 U T 0 [ 2 SR LAY 520 . BROWN
25 UV ST RS R - MR AT AT U A, A R T
TVEXE AN B /K Je BE B A B AT R MR T .
CHATZISTERGOS %" 5@ 251 fh 1] 74k H 52 56 o)
ME =5 AR BRET 25440 S B AT J1 5 PR R o i I ik
B TCEAI A IE R . BENEDIK T %} [FH &
B 3T W B R AT S5 S HGHE AT T RRUE T
5%, RIMKER. (RIRFESRET & 2 e AT
SR, A% TEAE A B Z1 g 2 R 1 1T 22 W o



Chinese Journal of Medical Instrumentation

o ¥ @EBELL o
HMES5RE

2020 F 44 % E 3 8

() A ) 27 R PR SR X AR ) 2 B0 AT PR Al 2 i i
N . WRIEWOIfFE A Hl: &2 —MiEtkd
4, FYIMET— @ AEHK P2 5805 @ N
B, PR AR B WSO T A B T A A B
B, SRS A R A\ W e T I
B HG 0T S SAAE A AL IR S 1 IR o

B, AR FR T 5 VA0 B 2 @ B A
CEET B SR ETAE A G 0B 18 MM B R AT
THEARL, A U AT HA Y B 02
FTREMBEREWAN ST, MinKigTr &
IRET I ARt —E B TR R
W w8 5755%
11 RERERAE

A NHEFBATIIA . BRASZ5 1 = 50k
TS, ASECE B IZET R G oF %
PO B B, BOANRIRET R, AI~A2fERIRET
KB 51816 mmAI32 mm; BEEHEEHEN
RETRAZR, BI~B34r 5 RIBET H A2 A4.0 mm,
4.5 mm, 5 mm. KT HEELFELHFRZIE
P E SR T N [ R E TER S LA, AT R
TR, S HGmRIFIR, FHIZ
FT =2 A 17

#1 2miBHA T E

Tab.1 List of test schemes

RS N

i | | ik
1 |A|B,|[F R E, 1257416 mm, E4EH4 mm
2 |A B[S REE, MBETRK16 mm, HARN4.5 mm
3 A By | B i, 14T 16 mm, HAZ NS mm
4 |AB [ BUR R E, MBETK32 mm, EHAEH4 mm
5 |AB B EE, 27432 mm, HAZH4.5 mm
6 |A|B WU E, 4TH32 mm, FHAZHS mm

FRAE 2R 1T o 191055 77 %€, #ESolidworks
2016H SE I B IRET . KT AR = 4Rk
BRI e B - TR B R e L . o,

ok 1T
AR
R
2 IR U

Ap=B(K,, —U)At
Ap=B(U -(1+0)K,
Ap=0
Ap=B(U-(1-0)K,, At

BRETHVIREUR RN HATY, ARSI RS 282
AT UARHEYY 0018—2016; 1 falfLitd, 4
WEFEXTRET KB UEAT T MRk, By — 1 E
#£30 mmp [FAEA, WUREET.S mmEg SRR B 5
&, WEHRA—DNEARY LS mmAgEFE AU
B . A RETA L A IRET . BRE S
PR AL B~ TR A P O R AN AT LR 238
P B = 4ESEARE R AX. TAR T AR IRTHR
Abaqus 6.14-1+1, RHESCHRI3PRF B E  Ha i
BRI B E 20 GPaflll GPa, JHTA L
BB 0.35 R P A BT B A BoR
XA HEAT AR 235 RERS TR - BT B
FIZ R o0 AR e MR LA FEIRET KA
B RN 80 NIt 1, € BRI
WEINE A EAFIRES, FES R TR T
E-5T =2 A PRI AL

A1B1 A1B2 AiB3 AB1 AB2 A:B3

B B IR T B - T A

Fig.1 Assembly model of bone screw and bone-nail
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Fig.2 Mechanical control system
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Fig.3 Running flowchart
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Fig.4 Screw stress cloud
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Fig.5 Stress distribution of bone
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