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Abstract : Background: Reducing torque during bone drilling is one of the effective factors in reaching to an optimal drilling
process. Methods: 15 bovine femurs were drilled in vitro with a drill bit with a diameter of 4 mm using two methods of
torsional ultrasonic assisted drilling (T-UAD) and convent conventional drilling (CD) and the effects of changing the feed rate
and rotational speed on the torque were compared in both methods. Results: There was no significant difference in the thrust
force measured in both methods due to the direction of vibrations. Results showed that using T-UAD method for bone drilling
at feed rates of 0.16, 0.24 and 0.32 mm/rev led for all rotational speeds to a decrease of at least 16.3% in torque compared to
the CD method. Further, using T-UAD at rotational speeds of 355~1000 rpm with various feed rates resulted in a torque
reduction of 16.3~50.5% compared to CD method. Conclusions: Reducing the feed rate and increasing the rotational speed,
except for the rotational speed of 500 rpm and a feed rate of 0.32 mm/rev, resulted generally in torque reduction in both
methods.  However,  T-UAD is  a  more  effective  and desirable  option  for  bone drilling  considering  its  significant  torque
reduction.
Keywords : torsional ultrasonic assisted drilling, torque, bone drilling, rotational speed, feed rate
Conference Title : ICBE 2019 : International Conference on Biomedical Engineering
Conference Location : Montreal, Canada
Conference Dates : May 23-24, 2019

World Academy of Science, Engineering and Technology
International Journal of Biomedical and Biological Engineering

Vol:13, No:05, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

m
ed

ic
al

 a
nd

 B
io

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

05
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
93

13
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(05) 2019 1

https://publications.waset.org/abstracts/99313.pdf

