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Stress distribution on periodontium of separated removable partial denture assembly WEI Min, WANG Min,
LIN Ying- he, LUO Yun. Dept. of Prosthodontics, West China College of Stomatology, Sichuan University, Chengdu
610041, China

[Abstract] Objective The objects of the present study were to construct a computer model and to evaluate the
load and stress of denture by means of three dimensional finite element analysis in order to provide evidence for
clinic application. Methods The study utilized CT to scan the maxilla of a healthy man to receive the primal data,
and then used Materialise Mimics 9.1 to establish a series of two- definite images artificially and automatically. The
three dimensional finite element model of partial maxilla, including teeth, bone and softy tissue, could be constructed
in Pro/Engineer WF 2.0 software by using related commands. The separated removable partial denture assembly was
finally set up according to the denture design in Pro/Engineer WF 2.0. After converting data into Ansys Workbench
9.0, the command of meshing was fulfilled. Applying different loads on artificial teeth, the data about the stress on
the periodontium, abutment and supporting tissue were obtained. Results Statistical comparisons showed that the
stresses of periodontal membranes had no significant differences, but the periodontium under saddle changed greatly
under different loads. Conclusion This study shows that the separated removable partial denture assembly can
undertake the retention and load respectively due to special design. It is the two layers of bases that can protect the
healthy of abutments. This design may be applicable for the restoration of the tooth with poor periodontium around
abutments.
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1 Von mises
( X102 MPa)

Tab 1 Von mises stress distributions of the perio-

dontal membranes of abutments while en-

during the vertical load¢ %102 MPa)

5.030 5.992 7.201* 5.013 4.784 3.957 3.143
5.145 5.794 6.954* 5254 4.633 3.896 3.473
3.538 5.761 5.845 5.032 3.058 3.153 3.271
3415 5565 5914 4.947 3138 3.074 3.841
4520 3.611 3.929 4541 3.883 3.169 3.726
4.813 3.901 3.814 4.350 4.015 3.210 3.513

3.524
3.645
2.707
2403
2.5817
2467

4
Tab 4 Von mises stress distributions of the
vertical load§ MPa)

2

( %102 MPa)
Tab 2 Von mises stress distributions of the perio-

Von mises

dontal membranes of abutments while en-
during the oblique load¢ %10 MPa)

5.647
5321
3.486
3191
4.653
4.864

4.955 7.371*
4536 5.935*
3.501 5.862
3.064 4.638
3.780 4.585
3.385 4.136

6.288
5.654
4.909
4.763
3.995
4.126

4.256
4.365
3.039
3.033
3.154
3.015

3.447
3.678
3.230
3.654
3.251
3.743

4.809 3434
4.614 4.013
2.367" 3.018
2.013% 3.335
3.872 3.168
3.156 3.493

( X102 MPa)
Tab 3 Von mises stress distributions of the perio-
dontal membranes of abutments while en-

during the horizontal load¢ x102 MPa)

Von mises

5.918
4.968
3.980
4.161
4.520
4.069

4.669 6.359
4.139 6.758*
3.011 6.103
3.112 6.359
3.611 3.929
3.923 3.652

6463*
5139
4.234
4.691
4.541
3.129

4.148
3.983
3.883
3.416
3.883
3.764

3.158
3.432
2169"
2.346"
3.169
3.643

3082 3.578
3489 3.497
2726 3.181
2631 3.126
3726 2.581
3765 2.961

Von mises
edentulous mucosa area while enduring the oblique, horizontal or

4

0.03~0.70 MPa
0.2~0.6 MPa

( MPa)

Von mises

13

0.03~0.60 MPa
0.1~0.8 MPa
0.02~0.08 MPa

Von mises
Von mises

0.374 0.516 0.403
0.317 0.583 0.397
0.182 0.504 0.407
0.042 0.045 0.035
0.303 0.438 0.445

0.141 0.259 0.320

0.476
0.433
0.286
0.068
0.570
0.422

0.258
0.255
0.129
0.031
0.202
0.120

0.357
0.364
0.403
0.040
0.409
0.351

0.538
0.531
0.462
0.038
0.531
0.326

0.291
0.325
0.313
0.079
0.470
0.320

0.346
0.395
0.520
0.058
0.664
0.367

0.416
0.370
0.134
0.030
0.316
0.217




26 4 2008 8

- 390 West China Journal of Stomatology Vol.26 No.4 Aug.2008
2.2 0.70 MPa -0.01~-0.90 MPa
1~10 MPa
5 6 5 6 -0.8~-15.0 MPa
0.01~
5 ( MPa)
Tab 5 Stress distributions of alveolar bone around the left abutment$ MPa)
O 0.685 0.468 0.128
0.445 0.232 0.124
Otmin 0.054 0.015 0.035
0.039 0.013 0.023
O -0.859 -0.469 -0.268
-0.553 -0.396 -0.183
Osnin -0.075 -0.015 -0.020
-0.030 -0.015 -0.028
6 ( MPa)
Tab 6 Stress distributions of alveolar bone around the edentulous ared MPa)
O 6.556 9.644 6.028
Otrin 1.355 1.422 2.837
O -14.215 -12.559 -9.168
Oarin -1.552 -1.847 -0.838
O1nex O3ex
3
O1mex Oaimax
3.1
3.1.1 3.2
4 11
12 2° 5°
0.3~0.7 mmt"
0.7 mm
Von mises Von mises
\Von mises 1.5~2.0 mm
1.0~1.5 mm
P>0.05 2° 5°
3.1.2
( 395 )

% 6%
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