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Axial Mechanical Properties of the Posterior Spinal Pedicle Fixation
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Abstract. Objective To analyze factors that affect axial mechanical performance of the posterior pedicle fixation
system. Methods The mechanical model for axial mechanical properties of the posterior pedicle fixation system
was established to perform mechanical analysis. By referring to the Standard YY/T 0961-2014, tests on axial
ejection force and axial clamping torque of JHL-I multi-axis components, JHL-I single-axis components, JHL-V
multi-axis components and JHL-V single-axis components were performed by using Instron E3000 and Instron
E10000 mechanical testing machines. Results The ejection rigidity of the single-axis component of vertebral nail
system was significantly higher than that of the multi-axis component of vertebral nail system; the torsion rigidity
of JHL-V was higher than that of JHL-I. The type and size of the locking bolt as well as its locking torque were the
main factors affecting axial ejection force of the posterior spinal pedicle fixation system; the size of the locking bolt

5 H #7:2020-09-15; &E HEA:2020-10-31

ELTE . M -FU R ER RSB A I (2020LZXNYDF02 ) |, Fi g BE ALK 241548 (2019ZQN05 1)

BIEEE S0, F(TEN, E-mail ; luxiaobo1963@ 126.com; A # , F IR EIT , E-mail : 594206448@ qq.com
* AL lE A R



EREMAE $£36% F2H 202154 A
196 Journal of Medical Biomechanics, Vol. 36 No.2, Apr. 2021

and the diameter of the connection rod were the main factors affecting axial clamping torque of the system; axial
mechanical properties of the system could be improved by increasing the diameter of the connecting rod, the
coefficient of friction between each connecting element, and the pitch diameter of the locking bolt. Conclusions

The research findings provide references for optimizing and improving axial mechanical properties of the posterior

pedicle fixation system.

Key words: posterior spinal pedicle fixation system; axial ejection force; axial clamping torque; component

stiffness
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Fig.1 Posterior spinal pedicle fixation system
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Fig.2 Experiment samples ( a) Classification of vertebral nail,
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Fig.4 Axial mechanical mode of the vertebral nail system

(a) Overall schematic diagram, (b) Force of connecting

rod, (¢) Force of locking bolt
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Fig.5 Fixture of the mechanical test
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(a) Axial torque test, (b)Ejection force test

2.2 HEHER

X JHL- 1 BBl Z B ET RS JHL- V Al
Bkl SRR ET ZR G0 40 0 AT il 1) ) 2 0 Al
e B AR R B, BRI R B B E S — N
12 N-m, 53 FIAS 5 4 P95 (4 il e 100 1 3 Al ) e
SR, 20, 3 N E 5 AR 50 45 5 I 42
£k (WL 6) .

8T JHL-IEI( 3l JHL-IR () THL-VAL (4 THL-VEI(Hd)
7n
~_ 6 I
g
E ST
& 31
H o,
1 -
1 2 3 4 5 6 7 8 9 10 11 12
FABLRE/(°)
(a) il 7 7 AR
20-
18 [JHL-IBY( ) JHL-IZU(Hhl) JTHL-VAU(Z ) THL-VEI(Hihl)

O.bS 0.‘10 O,Il 5 0.20 0.25 0.30
451 /mm
(b) Fh TR H iK%
E6 XMER

Fig.6 Experimental results (a) Axial torque test,

(b) Ejection force test
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Tab.2 Experimental results
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