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Fig. 1. Fininte element A model of rigid con-

nection.
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Fig. 2. Fininte element B model of rigid con-
nection. non-rigid connection with an
attachment in the distal surface of ca-
nine.
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Fig. 3. Fininte element C model of non-rigid
connection with an attachment in the

mesial surface of the implant.



Table 1 . Experimental finite element models.
connection modality occlusal pattern
Type A rigid connection . .
.. . I1 no infraocclusion
Type B non-rigid connection ) ]
. . infraocclusion on natural
with an attachment in 12
) tooth
the canine
Type C non-rigid connection I3 infraocclusion on pontic
with an attachment in ) . .
L 14 infraocclusion on implant
the implant
GROUP Type A Type B Type C
I1 Al B1 C1
I2 A2 B 2 c2
I3 A3 B3 C3
I4 Ad B 4 C4
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Table 2. Peak value (mm) of displacement
under various occlusal load.

Type A Type B Type C
I1 0.0928 . 0.0931 0.0929
12 0.1012 0.1058 0.1049
I3 0.0929 0.0930 0.0929
14 0.0904 0.0894 0.0818




Table 3. Displacement at each reference point of A type (unit : mm).

o Al A2 A3 Ad
point Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y
1 L125E-02 -9142E-02 1230E-02 —9901E-02 10%E-02 -9.138E-02 1867E-02 —8.740E~02
2 L075E-02 —9218E-02  LI175E-02 —9990E—02 1009E-02 ~9209E-02 1792E—-02 ~—8868E—02
3 LITOE-02 -8443E-02 1292E-02 -—9097E-02 1115E-02 —8424E-02 L1757E—02 -—8228E-02
4 3473E-03 —834E—02 3299E-03 -8991E-02 2581E-03 ~—8325E-02 1341E-02 —8250E—02
5  —1I124E-03 -923E-02 -1910E-03 -—1001E-01 —1860E—-03 —9216E—02 7350E-03 —8960E—02
6  —4851E-03 -—7616E-02 —5871IE-03 -8179E-02 —5265E-03 ~—7615E-02 15M4E-04 ~7251E—02
7 -33MME-03 —8I89E-02 —423E-03 -8817E-02 —3795E—-03 ~8187E-02 1516E-03 —T7.789E-02
8 -4916E-03 —8179E—-02 ~5525E-03 —8744E—02 —4919E-03 -BI180E—02 —4672E-03 —T7.760E—02
9  -T09E-03 -7556E—02 —B398E-03 -—8I147E-02 -T7I17E-03 —7556E—02 —6436E-03 —T7.147E—02
10 ~7474E-03 —8819E-02 -0040E~03 -—9526E—-02 —7382E-03 ~—8809E—02 —8.006E-03 —8506E—02
1 ~15%E-02 —9048E-02 —1868E—02 -—9850E-02 —1605E—02 —9067E-02 —1567E—02 -8232E-02
12 —1586E-02 —9.135E-02 —1822E-02 —9954E-02 -1567E—02 —9.160E-02 —1540E—-02 -—8167E-02
13 -16ME-02 -8278E-02 —1971E-02 ~—8985E-02 —L707E-02 —82%0E—02 —1619E-02 -—T7527E—02
14 -7223E-03 -—8153E-02 —8898E-03 -—8856E-02 -7229E-03 —8164E—02 —8308E-03 —T44E-(2
15  -25ME-03 —9I84E—02 -3436E-03 —1001E-01 —2424E-03 -9220E-02 -5503E-03 ~—7922E-02
16 5743E-04 —7372E-02 6.053E—-05 -—8004E-02 5816E-04 —7378E-02 -1121E-03 —6835E-02
17 —1402E-03 —8060E-02 —1936E-03 —8710E—02 —1421E-03 -—8068E-02 —2232E-03 ~—T7.337E-02
18 —5256E-04 -—8041E-02 -5440E-04 -—8628E-02 ~5072E-04 —8.043E-02 4043E-04 —T7473E-02
19 L781E-03 —T7433E-02. 2359E-03 -8073E-02 1843E-03 ~—7457E-02 1285E~03 -6962E~02
20 1931E-03 —8715E-02 2908E-03 —9471E-02 2024E-03 -8729E-02 8B809E-04 -8011E-(2
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Fig. 5. Displacement of trans-X at each reference point of A type (unit : mm).

312



0. 00E+00

-1. 00E-01

-4.00E-02 A
- A2
—~a—A3

- M

-6. 00E-02
-5.008-02 W
-1, 008-01

-1, 20E-01

Fig. 6. Displacement of trans-Y at each reference point of A type (unit: mm).
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Table 4. Displacement at each reference point of B type unit : mm).

model B 1 B2 B3 B 4

reference

point Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y
1 1203E-02 —9.164E—02 1700E—02 —1036E-01 1053E-02 -—9.I37E-02 2977E-02 —8399E—-02
2 LI52E-02 -—9240E-02 1636E—02 —1045E-01 1006E—02 —9208E—02 2887E-02 —8465E—02
3 1241E-02 -8461E-02 1752E—-02 -—9469E—02 11I3E—02 -—8424E-02 2773E-02 —7.869E—02
4 4241E-03 —8375E-02 7145E-03 —9363E—02 2555E—03 —8324E-02 2495E-02 —7943E-02
5 —4550E~04 —9251E-02 1200E-03 -—1046E—01 —1880E—03 ~9218E—02 1815E—02 —B8466E—02
6 ~4427E-03 -7621E-02 -3779E-03 —8438E-02 —5252E-03 -7615E-02 7847E—-03 ~-6810E—-02
7 —2965E-03 —8195E-02 —2067E-03 -—9.135E~02 -3771E-03 -8.I89E-02 8810E—-03 —7292E—02
8 —4770E~03 -8.181E—02 —4.061E-03 —9008E—02 —4854E—03 -—8.182E—02 —1208E-03 —7.263E—02
9 =6972E-03 -—T7564E-02 -7468E-03 -—8454E-02 —7050E—03 -7557E-02 —2773E—-03 —6.728E—02

—_

0 -T49E-03 -8842E-02 -8529E-03 —9952E-(2 -T7307E-03 -—8807E-02 -—5087E—03 —8.205E—02
1 -158E-02 -—9053E~02 —1745E-02 —1024E~01 —1601E—02 -9071E-02 —7443E-03 —7.546E—(2
12 —154E-02 -9.133E-02 -1703E-02 —10ME-01 —1562E—02 —9166E—02 —7.282E—03 —7408E~02
13 —1679E-02 —8281E—02 —1871E-02 -9312E-02 —L1703E—-02 -—8204E—02 —7696E—03 —6973E~02
4 -TI3E-03 -8156E—02 —6972E-03 -9169E-02 —7.I76E—03 ~B168E—02 —1793E—03 ~—6887E—02
15 —247E-03 -9167E-02 —1437E—-03 -—1038E-01 —2353E-03 —9229E-02 —4745E-04 -T7031E-02
16 TI2TE-04 -—T7379E-02 1613E-03 —8349E-(2 6282E-04 —7381E-02 3589E-03 -6577E-02
17 -1231E-03 -B064E-02 -3421E-04 -9031E-02 -1381E-03 —807IE-02 3417E-03 -6817E—02
18 —3491E-04 —8049E~02 1273E-03 —8943E-02 —4578E—04 -—8046E-02 6551E—03 —6931E—02
9 L940E-03 —7463E-02 4239E-03 —8420E-02 1896E-03 -—T7460E-02 6996E—03 -6.712E—02
0 2076E—03 —8721E-02 4769E—03 —9840E-(2 2081E-03 ~—8733E—02 6.744E-03 —7412E-02

—
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Fig. 7. Displacement of trans-X at each reference point of B type (unit : mm).
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Fig. 8. Displacement of trans-Y at each reference point of B type (unit @ mm).
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Table 5. Displacement at each reference point of C type (unit : mm).

model

C1 C2 cC3 C 4
reference

point Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y Trans-X Trans-Y
1 1058E—02 -—9.131E-02 1341E-02 -1025E-01 1080E—02 —9.139E-02 7522E-03 —B80I15E-02
2 1010E-02 —9203E—-02 1283E—02 -1033E-01 1032E-02 —9212E-02 7082E-03 —8.103E—-02
3 L112E-02 -8424E-02 1408E-02 -9368E-02 1135E—02 -8430E-02 7571E-03 —7531E-02
4 2684E—03 —8328E—-02 3601E—03 -9253E-02. 2876E—03 -8333E-02 2142E-03 —7483E-02
5 —1779E-03 —9212E-02 -1913E-03 -1032E-01 —1605E-03 —9222E-02 -1774E-03 ~8174E-02
6 —5057E-03 -T764E~02 —6305E-03 —8405E—02 —5078E—03 —7615E-02 —5079E—03 —6833E—02
7 —3793E-03 -8183E-02 —-4711E-03 -9.063E-02 —5078E-03 -—7615E—-02 —3771E-03 —7.301E—02
8 —-5032E-03 -8.177E-02 -6.184E-03 -—8959E—02 —4809E—-03 —8I182E-02 —5792E—-03 —7.374E—-02
9 —7205E-03 —7552E-02 —9426E—-03 -—8389E—02 —7000E-03 -—7558E—02 —6920E-03 —6.684E—02
10 " -7493E-03 —8805E—02 —1024E-02 -—9847E—02 —7202E-03 -—8811E-02 -7.042E-03 -T7.777E-02
11 —1612E-02 —9060E—02 —1973E—02 —1019E—01 —1595E—02 —9068E—02 —158E—-02 —7801E—02
12 —-1573E-02 -9.153E-02 —1926E-02 -1031E-01 —1557E—02 -—9.160E—-02 —1558E—-02 —7815E-02
13 —1714E-02 —8285E-02 —2092E-02 -—9270E—02 —1697E—02 —8292E-02 —1647E—02 ~—7.156E-02
14 -7314E-03 -8159E-02 -9232E-03 -9.I31E-02 —7.139E—-03 —8166E—-02 —8814E—-03 -—7047E—-02
15 =2517E-03 —9213E—-02 —3451E-03 -—1038E—01 —2346E-03 —9218E-02 —5426E—03 —7.741E-02
16 4883E-04 -—T7373E-02 —2078E—-04 -—8273E~02 6635E-04 -738IE-02 —1849E-03 —6.382E—02
17 -154E-03 ~—8063E-02 —2222E-03 -8976E—02 —133E-03 —8070E—-02 —3482E—03 —6.984E-02
18 —6157E-04 —8039E-02 —6965E—04 - —8867E—02 —4.140E-04 -—8.046E-02 —1917E-03 —7.096E—-02

—

9 1731E-03 ~7451E-02 2450E-03 -—8330E-02 1928E—03 ~—7460E—02 —8279E—04 -—6487E—(2
0 1908E-03 ~872E-02 3118E-03 -—9786E-02 2105E-03 —8730E-02 —1217E-03 -7562E-02
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Fig. 9. Displacement of trans-X at each reference point of C type (unit : mm).
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Fig. 10. Displacement of trans-Y at each reference point of C type (unit : mm).

1. 50E-02

1.00¢-02

§. 00803

0. 00E*00

-3. 00E-03

-1. 00E-02

-1. S0E-02

-1.00E-02

Fig. 11. Displacement of trans-X at each reference point of I 1 group (unit : mm)
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Table 6. Peak value (kg/mm?®) of the von Mises stress, minimal principal stress, and maxi-
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von Mises stress

minimal principal stress

maximal principal stress

Type A Type B Type C Type A Type B Type C Type A Type B Type C
I1 18.71 18.60 1892 —2041 —20.28 —20.65 2.96 2.92 3.02
[2 20.87 2191 2223 —2297 —2429 —2449 341 3.54 3.64
I3 18.93 18.96 1889 —20.67 —20.70 —20.62 3.02 3.03 3.02
I4 13.28 15.01 1407 —1528 —1599 —1514 3.03 3.16 2.23
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Abstract

A FINITE ELEMENT ANALYSIS ON THE DEFLECTION OF IMC IN THE
TOOTH AND IMPLANT SUPPORTED FIXED PARTIAL DENTURE

Chang-Ho Kim, D.D.S.,M.S.D., Ah-Young Choi, D.D.S.,
Kee-Sung Kay, D.D.S.,M.S.D.,Ph.D., Kyu-Zong Cho,* Ph.D.

Dept. of Prothodontics, School of Dentistry, Chosun University
* Dept. of Mechanical Engineering, College of Engineering, Chonnam National University

A lot of the research paper was reported about the result of influence of IMC (Intra-
mobile connector) in the IMZ implant placed solely in the alveolar bone, but reports
about the effect of IMC on functional load at state of connecting with natural teeth
were rare.

The major prupose of this study was find the mechanical character of IMC itself
by using the finite element analysis program after simulated variance of condition
connected with the natural teeth and implant on funcional load. When first and second
premolar was lost, IMZ implant was placed with a diameter of 3.3mm and a length
of 13mm with IMC in second premolar area.

Rigid connection was done and the non-figid connention was located on the female
part of the canine abutment and the implant respectively and then both the infraocclu-
sion of 30um and the non-infraocclusion under the load of 40kg applied to the portion
of the natural teeth, the pontic and the implant. The displacement and the stress
of it was estimated and analyzed IMC itself of the rigid connection and the non-rigid
connection was grouped.

The following result were obtained.

1. In all groups, the displacement of Y-axis was greater than that of X-axis and
the aspect of displacement showed that IMC was displaced downward and to
the center.

2. There was no differences in the displacement of IMC regardless of the connection
type. '

3. In the displacement of IMC, I 4 was the least, I 1 and I 3 are similar and I
2 was the greatest.

4. There was no differences in the peak value of maximal stress of IMC regardless
of the connection type.

5. In the peak value of maximal stress of IMC, I 4 was the least, I 1 and I 3 were
similar, and I 2 was the largest.

key words . displacement, Finite element analysis, Infraocclusion, IMC(Intramobile con-
nector) Non-rigid connection, Rigid connection
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