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[ Abstract ]
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Objective To study the self-tapping performance test method of self-tapping bone screws based on the
YY/T 1505 standard. Methods With reference to the method of YY/T 1505, various factors affecting the
self-tapping force test was optimised, and the self-tapping force judgment method was improved. Results
The experimental results showed that the self-tapping force obtained by the improved self-tapping force
judgment method has good repeatability and high stability of the experimental data. At the same time,
the test results of other influencing factors indicated that the manufacturer should fully consider the test
material and the size of the pre-drilled hole. Conclusion An improved method for judging the self-tapping
force is helpful for the repeatability and stability of the test data. This study has certain significance

referring to the self-tapping performance test of self-tapping bone screws.
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Tab.1 Performance parameter of polyurethane test blocks

e | ke JEEE | FEZnit | hifihoi | S V)58 | @R/
= /mm | fg/MPa | fi£/MPa | Ji/MPa | (g/cm’)

Grade 30 | 40 18 12 7.6 0.48
Grade 40 | 40 31 19 11 0.64
HEME| 40 157 106 93 1.64

JREEH R F 35 mm X 40 mm X 180 mm,
WE TINFM AL, SLEFERNIS mm (/AR
FTERRSE .
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Tab.2 Specification of bone screws

WIN | —

Y | MR | RS REY/mm|)Eie/mm| K /mm
I2ETA | TC4 HA $4.0 2.8 25
24TB | TC4 HA $6.5 4.5 25
1247C | TC4 HB $6.5 3.3 25
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Fig.1 Stress schematic of screw tapping process
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Fig.2 Diagram of force during screw pulling out
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Fig.3 Schematic of load and displacement with time
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Fig.4 The results of self-tapping force derived from
different determination methods
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Tab.3 Screwing result with fixed axial load

IZETA IZETB
e | EEi | BEA | B | Bl | BEE
w5 | WAN | AEE | %5 | AN | EAK
All 2.5 =) Bll 4.4 =)
Al2 25 = BI12 4.4 =
Al3 24 =2 B13 4.1 B
Al4d 23 =) Bl4 4.1 =)
AlS 23 B2 B15 4.0 B2
Al6 2.4 2 B16 4.0 =)
Al7 22 7 B17 3.9 7
AlS 22 7 BI8 3.9 7
Al19 22 7 B19 3.9 5
A20 2.0 7 B20 - -
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Fig.5 Relationship of tapping force, pullout force and
diameter of pre-drilled hole
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Fig.6 Comparison of screw tapping force and pullout force measured
by different polyurethane test blocks
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Fig.7 The comparison of the results of self-tapping force measured at
different axial force increasing speed and screwing speed
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