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Simulation and Experimental Research on Dynamic
Characteristics of Ultrasonic Bending Inserts

XIE Jiaolong' ,PENG Wei',YAO Chunyan' , YUAN Zhenfei’

(1. Key Laboratory of E&M ( Zhejiang University of Technology ) , Ministry of Education & Zhejiang Province, Hangzhou 310014, China;
2. Quzhou People’ s Hospital , Quzhou , Zhejiang 324000, China )

Abstract; With the help of bending inserts, ultrasonic tools used in dental implantology can make holes for implants. In

order to analyze effects of bending angles on displacement response of inserts, the finite element analysis software Abaqus

was used to simulate three inserts with different bending angles. And then the results of the finite element analysis

through experiments was demonstrated. The research shows that the FEA results are in good consistent with the

experiment results,and it provides methods and basis for the design of ultrasonic planting tools with bending inserts.
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Sketch map of ultrasonic tools

Figure 1
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Table 1  Material property of 45 steel
W p/ PR B/ R G/
I G
(kg +m™3) GPa (m-s™")

45 S 7 800 210 5170 0.28

K2 B R A
Table 2 Parameters of the stepped horn

MR OKEGEA MmEAE CREMER BRSO BORRK
f/kHz D/mm d/mm K L/mm X M,

39.5 15 10 64.5 s 2.25
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Table 3 Parameters of bending inserts

WS BRI x Y8/ BT AR =B PR K EE/mm
kHz mm X mm J/mm* =1 1=2 1=3
39.5 1x2 0. 66 16.3 27.1 38.0
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Figure 2 Sketch map of stepped horn and inserts
with different bending angles
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Figure 3 Mode shapes of inserts with

different angles and horn
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Figure 4 Frequency displacement response of inserts
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Table 4 Displacement of the ends of inserts

THR% Y-Z & KSR/
Y/ pm Z/pm .
AR/ (°) fi#%/ um kHz
90 10.1 7.4 12.8 39.7
120 12.5 13.3 18.3 39.6
145 5.0 16.2 17.0 39.5
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Figure 5 Displacement distribution of

inserts in Z direction
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Figure 6 Displacement distribution
of inserts in Y direction
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Figure 7 Ultrasonic device used for experiment Z:ul 0. 009
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Figure 9  Displacement distribution of
inserts with different bending angles
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Figure 8 Vibration locus images of Heits

inserts with different angles (T#% 81 W)



