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Three-Dimensional Finite Element Analysis of the Various Forms of
Ferrule Effect in Post Crown

ZHANG Xin-chun', MI Naiyuan', WANG Yan', FAN Yu-bo’ LI Yan', JIANG Wen-tao’

(1. Department of Prosthetic Dentistry, Guanghua Stomatological Hospital, Sun Yat-sen University of Medical Sciences,
Guangzhou 510055 China; 2. College of Architecture, Sichuan United University, Chengdu 610040, China)

Abstract: [Objective] To investigate the stress distribution in various forms of ferrule effect in post crow n,

and to evaluate the biomechanics mechanism in post crown.[Methods] By CT scanning, graph digitizing and

Super SAP software, the three-dimensional finite element entity grid model was built, which was a maxillary

central incisor restored with post and PEM crown. By imitating three ty pes of ferrule effect under static loading,

the dentin stress was analy zed. [ Results]) (DThe stress distribution had an increasing tendency from tooth cervi-

cal part to root middle part. @The stress reactions were different with the different ferrule patterns. The core

collar had the best effect on decreasing peak stress, but contrabevel had the worst effect. [Conclusion] When

the altitude of residual tooth is lower, the ferrule effect maintained by core collar wrapping cervical dentine is

greater than that maintained by crown wrapping, but contrabevel has no effect.
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Table 1  The material biomechanical parameter .
of ferrule model
Elastic modulus Poisson Literature
Matenals (GPo ] . o 0 Von
a ratio reference
Dentin 3.6 0.31 E B<Von A<Von(?(P<0. 05), B
Alveolar bone 1. 37 0.30 [ 3 A Von Mises B
Periodontal 0.0689 0.45 [3 805% 13.72%.
ligament 11.71%  6.33%, C s
Guttapercha 0. 00069 0.45 [ 4 « 2),
Porcelain 69 0.28 [4
Ni-Cr alloy 210 0.33 [ 5 . A
M eso-melting 101 0.30 [ 5 3 ‘Ld’ I
copper alloy
1.4 o s

[3~5] 1/3 /3 Von Mises s
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Table 3

2 3

Comparisons of dental stress among three models (MPa)

N eCk 8\/on

Root

8\/on

Neck 8m;p( Root 8m;]x

Gwoup

Average Peak

Average

Peak

Average P eak Average Peak

A 15.6£1.6 19.0
B 15.24+0.9 17.7
C 20.0+2.2 24.9

28.0+1.2
24.940. 8
27.4+2.2

30.5
26.8
31.5

11.8£2.2 16. 7 28.612.4 33.3
13.5+1.0 14.9 24.642.8 31.3
15.1£1.4 18. 5 24.1+1.8 27. 6
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