EREMHE $£35%5 F28 202045£4A
Journal of Medical Biomechanics, Vol. 35 No.2, Apr. 2020 223

SCE RS 1 1004-7220(2020) 02-0223-05

WEBETAE KA EX TR R R N FHERE N

FAHEIA, A =, ERL, MR
(LRBRHE R UM T AR, KT R T 588 TREVMSE &SR 5L TR AT E, K 300222;
2. K HYNE B2 BRI B, K 300308)

WE.BR  RIEUE IRET I LA 1 DL IR BOGETHR 32 5 77 27 PR RE RS2 MR, Oy B8 AR 7R I IR TR 3k 48 vh i
T YT BT AR B AR IR YE . iR A EAAORF A B B B R T S R Rl AR G, i
TIARIE I BUE a2 il B A e tke i 2 5, BRI MEARF N BUE 1847 58E
TR BB AR EC G 19 2R 85038 5 50 S WIS A AE B 2 M 25 57 (P<0. 05) , B B AR AR M AT AR GE 1 Ty 2 M pe de A
ETARBC G HEAT 3 B S5 AT 1 IRBIUE Z (B B & M 22 FOR R (P>0. 05) 5 AN RISk 35 A 13 0 e IBVE T A6 AN [ 8 TR 8K
LT RIRET R BB AR 22 57, B IR AT 00 30 5 3L 30 A0 2 DL KB WBUE ARG . 51 LB AR 1)
BUEIRET 58U MR BRI A 5 J1F MR 2= S U 20, B A I DR Hh 18 P B 5 e B e R 1) B e MR 4T
BB IR A2 B B, I A A A BR T TS AT 2 B | i S SR AN S i R R A

KR BUEIRET; ST RS ; BRI T2tk

hESES: R 318.01 XEkFRERD: A

DOI; 10. 16156/].1004-7220. 2020. 02. 015

Effects of Locking Screws with Different Head Angles on
Mechanical Properties of Screw-Plate System

JI Dongsheng', ZHENG Yun’, HUO Erfan’, XING Hongyan'
(1.Tianjin Key Laboratory of Integrated Design and On-Line Monitoring for Light Industry & Food Machinery and
Equipment, School of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300222,

China; 2. Tianjin Naton Institute of Medical Technology, Tianjin 300308, China)

Abstract; Objective To investigate the effects from head angle and locking times of locking screws on mechani-
cal properties of the screw-plate system, so as to provide a theoretical basis for doctors to select appropriate
locking screws and master the locking times in clinical surgical procedure. Methods Locking screws with different
head angles were selected to match with locking compression plates in the case of different locking times, and
cantilever bending method was used to compare the differences of mechanical properties in each group. Results

There were significant differences in failure load and bending stiffness between locking compression plate and
locking screw with different head angles ( P<0. 05). The mechanical properties of the screw-plate system with the
best locking degree were optimum. There was no significant difference between 3 time-locking and 1 time-locking
(P>0.05). The failure modes of locking screw with different head angles and different locking times were
different, and the failure mode of locking screw had a positive correlation with its head angle and locking times.

Conclusions The differences in mechanical properties between locking screw with different head angles and
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locking compression plate cannot be neglected. It is suggested that doctors should choose locking screw and

locking compression plate with the best locking degree in clinical procedure, and choose the right torque wrench

to lock in multiple times if necessary, thus to prevent screw loosening from affecting recovery of the patients.

Key words: locking screw; screw-plate system; cantilever bending; mechanical properties
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Fig.1  Experimental sample

(¢) Sketch map of locking screw
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Fig.2 Experimental device (a) Picture, (b) Schematic

diagram
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Tab.1 Comparison of failure load and bending strength in each
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Fig.3 Comparison of failure load and bending
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load, (b) Bending stiffness
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Tab.2 Failure modes of the screw-plate system
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Fig.4 Failure modes of locking screws (a) Disengagement of
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locking screw head, (b) Fracture of locking screw
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