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Abstract: In order to explore the inﬂu&f cortical bone drilling process parameters on the axial force of drilling,

and to prevent bone damage cause

analysis of twist drill drilling co
finite element analysis is
predictive mathematic;

that the drilling force inc

xceglve drilling force during clinical surgery, this paper proposes a finite element
ofte based on Advantage—professional metal cutting software. The accuracy of the
the cortical bone drilling experiment. In addition, on the basis of simulation data, a
of cortical bone drilling force is obtained through multiple linear regression. Results show

es with the increase of drill diameter and feed rate. With the increase of rotating speed, the

drilling force decreases. Therefore, in the process of bone drilling, smaller diameter and feed speed should be selected, and

the rotating speed should be increased appropriately to improve the quality drill of bone drilling surgery.
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Fig.1 Establishment of the bone model
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Tab.1 Material properties of drill and cortical bone

FEH ik et
W /kg/m’ 7,840 1,700
R/ Gpa 210 13.8
Ja AR BE /Mpa 608 85
/I kg - C 490 1,260
HEL/N 0.35
SHEH/W/m - C & 0.38
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Tab.2 Parameters of Johnson—Cook model

A B c n m e T, T,

50 101 0.03 0.08 1.0 0.001
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Fig.2 Twist drill
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Tab.3 Test factor table

) Tl 5

i /mm EHIE/mm/min §il/rpm

1 2 30 600

2 3 ® 50 900

3 4 O 70 1,200
90 1,500
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Fig.3 Diagram of cortical bone sample preparation
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Tab.4 Instrument for the experiments
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Fig.4 Experimental equipment and experimental flow
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Fig.5 Three—dimensional simulation diagram of cortical

bone drilling
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Fig.6 Axial force diagram at different feed speeds
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&ab.5 Comparison table of simulated and experimental values

MR /mm/min B /rpm SRR /N USRI /N B2/ %
30 600 30.86 30.14 2.3
40 600 39.02 36.65 6.1
50 600 46.27 49.05 6.0
60 600 47.36 51.92 9.6
60 800 39.02 41.17 5.5
60 1,000 34.47 35.35 2.6
60 1,200 28.49 29.04 1.9

5 KRB ShE N TNEE A S (Establishment
of a prediction model for cortical bone drilling
force)
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Tab.6 Orthogonal simulation test table KN, TS EALE] S pg e, WA TiEm, S Ew
Sy rife/mm EEUKIE/mm/min e /xpm i /N PRIETE AR e A DL XA ) B S R,
1 3 40 1,200 38.56
2 3 30 800 36.21
3 2 30 1,200 24.50
4 4 40 600 56.38
5 4 30 1,000 40.13
6 2 50 1,200 31.46
7 2 30 600 30.14 s T P
8 2 60 800 4117 () B A R B O
9 4 60 1,200 65.34
10 2 40 1,000 27.61
11 2 40 800 27.93 .
12 2 60 1,000 35.35 -
13 3 60 600 54.41
14 4 50 800 61.25
15 2 50 600 49.05 ﬁ i e
16 3 50 1,000 48.33 () 5 P M
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Fig.8 Influence of drilling parameters on drilling force

#5128 (Conclusion)
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Tab.7 Model statistics table
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