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%1d Body Dynamic Analysis of Upper and Lower Jaw-Bones for the
Calculation of the Impact Force Applied on a Dental Implant System

*
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ABSTRACT

In this paper, the impact force which is applied on the teeth while masticating is calculated through the rigid
body dynamic analysis of upper and lower jaw-bones for the dental implant system design using ADAMS.
The impact force calculated through the rigid body dynamic analysis is used for the structural stress analysis
of a dental implant system which is needed for the dental implant system design. The analysis results also
show that the impact time decreases as the impact force increases, the largest impact force occurs on the
front tooth, and the impact force is almost normal to the tooth surface with slight tangential force.
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Fig. 7 Solid model of upper & lower jaw-
bones and teeth (after impact)
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Table 1 Impact force on each tooth for applied force and
time

Applied Force 2N 4N 6N 8N 10N
Impact Time (sec) 0.061 0.04305 | 003525 | 0.0304 | 00274
X || -1.656-05 | -3.0E-07 | -9.41E-06 | -2.41E-05 | -2.65E-04
Y 12671 | -19684 | 2377 | -343.05 | -343.23
Impact force
(front tooth)
(Newton) z 12384 | -16.139 | -18.667 | 25067 | -24332
RCS‘:‘“‘" 127.31 197.5 238.43 343.96 344.05
X || -2.53E-05 | -1.58E-06 | -2.48E-06 | -3.17E-05 | 3.35E-04
Impact force | Y 12138 | -18857 | 22771 | 32863 | -3288
(second canine
tooth)
(Newton) z 211861 | -15465 | -17.894 | -24.048 | -23329
Res?“"’“ 121.96 189.2 22841 | 32951 | 329.59
X || -6.91E-05 | -3.92E-06 | -4.66E-06 | -1.97E-05 | -6.71E-06
Impact force |y 10324 | -16039 | -193.67 | 27949 | -279.63
(second small
molar tooth)
(Newton) z 10081 | -13.066 | -1525 | 20548 | -19.897
Res?“"’“ 103.74 16093 | 19427 | 28025 | 280.32
X || -9.41E-07 | -1.12E-06 | -3.44E-06 | -1.40E-05 | -1.12E-05
Impact force | Y 80.805 | -125.52 | -151.56 | 21871 | -218.81
(second large
molar tooth) |, 78829 | -10316 | -11.964 | -16.167 | -15.624
(Newton)
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