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Implicit Dynamic Analysis on Tightening Procedure of Cancellous
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Abstract; Objective To simulate the tightening procedure of a cancellous lag screw by using the implicit dynamic
analysis method, and to evaluate the stress distributions on the screw-bone interface. Methods Finite element
models of a lag screw with the surrounding bone were developed, and the implicit solver was set up for implicit dy-
namic analysis on the tightening procedure of the lag screw. The mechanical properties of the screw-bone interface
were also analyzed according to strain and stress distributions on the screw and the surrounding bone.
Results The stress of the lag screw was mainly distributed in the proximal portion of the screw thread rod. The
high-stress region of the bone around the screw was located outside the outer edge of the screw, and it was ap-
proximately equal to the depth of the thread. The area of high-stress distributions on the bone was the main region
that resisted screw stripping. Conclusions The method of implicit dynamic analysis can accurately simulate the me-
chanical properties of the screw-bone interface during screw tightening. The discovery of high-stress distributions
on the surrounding bone can help researchers to further understand and improve the stability of screw insertion.
Key words: cancellous lag screw; screw-bone interface; screw insertion; tightening procedure; implicit
dynamic analysis
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Fig.1 Assembly for solid model of lag screw and bony structure
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Tab.1 Material properties and element types for each part of the

finite element model
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Fig.2 Angle-torque curves from finite element simulation and

experimental results
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Fig.3 Stress distributions on lag screw

P BRET A BB PR T 7R SR ET 47 Bt A v,
O WAL 3K ) T e 7 7 Bk B4 Rz g A ] 4 e
7o WAl ] U T VA TSR, B PR AT T PN R
A DX I L B R A e TR PSS
HE DAL ) BT ][RI g 23 A1 A — B LR ST IR
BONA DG RS B PEETIE N 4R XK A T
ST G AN VA (LIS T3 73 A DXL T 1 20 S IO
I LI T 70 A7 BB B A 170 A1 o B 5 ) 34 i 3
WA . AR B PR TIE A IR BT A JE 45 1, AT HIE D]
SR 75 D A r DX S O AR IR B T ) 2 X
PR IE T R ) 17 3 4R Hp DX O el BRSO A i 2
THER RSN, TR 29 S TIRSORE . I3 4h, 1R ET
b SRS AR R IV T 2 A R X AR X
S, I S A SR AT A8 PR BT 07 X ak

S. Mises
(Avg:100%)

+5.076E+02 T
F900E+00 I
F3469E+00 '
F3038E+00 | 0
2606EH00 |
+2.175E+00

175E+00
+1.744E+00
+1.313E+01
+8.816E+01
+4.504E+01
+1.915E-02

4 HWABSTREBMEME NN HEE

Fig. 4 Stress distributions on bony structure of lag screw
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