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[Abstract] Objective To compare the stress distribution of residual posterior root restored with a new titanium al-
loy post of different diameter and taper, and discuss the rational design of posterior tooth post by the three-dimensional
finite element method. Methods Mandibular second premolar image data was obtained by CBCT, and the mandibular
second premolar post models with different diameter and taper were established with the help of Mimics data conver-
sion, Geomagic Studio image processing technology and Creo/Parametric software. Then Abaqus was used to simulate
the load condition of prosthesis and analyze the Von Mises stress of the cervical and apical regions. Results  With the
same diameter, the influence of the different post tapers on the peak stress of the root cervical area was irregular. When
the taper was the same, the peak stress of the root apex area decreased firstly and then increased as the diameter in-
creased. When the diameter was 1 mm, the peak stress of the root cervical and apex area was the lowest. Conclusion
The effect of diameter on the stress distribution of dentin is more important than that of taper. To select the reasonable
diameter and taper of the post is helpful to reduce the peak stress of the root cervical and apex area.
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Figure 1  Under oblique loading
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Table 2 Mechanics parameter of the materials
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Figure 2 Under vertical loading
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Table 3 Experimental groups

WAL 5 1 2 3 4 6 7 8 9 10 11 12
Ji Ui B4 (mm) 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1
HERE 0.20 0.15 0.10 0.05 0.20 0.15 0.10 0.05 0.20 0.15 0.10 0.05
2 & B B, 234 1] 2% foF 7 200355 Von Mises v 7 W AE - Y9 1H K

21 BASHERL

ANTRVERAT T, A () B AR T TR A 4 bk
FEER AR U2 X VonMises v 115341 A & FHAL 53 A
HAE(E3~K6),

Ak ) R L [ iR AT B TN (B R AT TR
FETE2E 5 N S R B TP e A S . X 5 KAk
K 5% SR 1T R — B R S5 1
— 3, Gl RAEAZ 08 52 2 43 A AR AT

VonMises v ] W {E 37t B AE 5 50036 1/3 X, /)
R FR K=EE
2.2 RRVHEE A A ARG A BARAERY B A AR

FAGVH T ARV ZRAT , AN [R) 2 0 L AR el 7 78
kA AP S AR A X 1Y VonMises v 77 I6{H

K17 ~ 10 S AN [ 287 , AN ) B85 R B AR 1)
RUEK G A A A S S AR 22 XY VoNMises [ 7 I {E
HIEBHES

BE IS Ui LA R 0.9 mm A JEE ¥ ELAE 2 0.9 mm

92.465 MPa, 142 X V-2 {f 4 38.05 MPa; T F [1] 2%
fai 4 S Von Mises v J7WEAE -3 {H 2 41.41 MPa,
HRAR X4 {E A 14.8 MPa.

FE S o A2 4 1.0 mm B IR ¥ L4220 1.0 mm
st 48} 1) 28 47 F S5 Von Mises b /71 WA - 3591{H R
86.71 MPa, R 42 [X V- 241 {H &y 37.06 MPa; HE F [1] 2%
faf 4 #03E Von Mises I 1 W AH 44 {EH 4 38.77 MPa,
HRARIX V-4 {EH A 14.35 MPa,

B RS ¥ BLAR A 1.1 mm BEJE 9 BLA2 M 1.1 mm
IF, A4 1] 2 A7 F B3 Von Mises b 7 W {1 - 441
89.89 MPa, 242 [X V- 241 {E by 38.30 MPa; I F [n] 2%
faf 358 Von Mises W 1 W AE - Y{E A 40.19 MPa,
AR XYM 14.79 MPa,

MRS, B P A A Al X 2 20035 17 A7 e
(LA SZ A JC I B R o Y4 B — 3R AR IX N )
W Y it L A0 ) 3 R ol 2 ST U /N S5 3 R 1 R 3
JES St ELAR 1 mm s} 28 S5 S AR AR DX ) 6 fe /)



o e 3
- 572 - A& mBE 20174698 $25% $£9H
S, Mises
(Ave:75%) S Mises
+8.955¢-+01 (Avg:75%)
+8.220e+01 +3.783e+01
+7.485e+01 +3.487e+01
+6.749¢+01 +3.191e+01
16014401 12.895¢+01
+5.279¢+01 +2.599¢+01
+4.544e+01 +2.303e+01
+3.809e+01 +3.007e+01
+3.073e+01 +1.711e+01
+2.338e+01 +1.415e+01
+1.603e+01 +1.118e+01
+8.6766+00 182230401
+1.324e+00 +5.262e+00
+2.300e+00
S, Mises
(Avg:75%) S, Mises
+4.176e+01 (Avg:75%)
+3.831e+01 +1.477e+01
+3.486e+01 +1.366e+01
+3.140e+01 +1.254e+01
+2.795e+01 +1.143e+01
+2.450e+01 +1.032e+01
+2.104e+01 +9.208e+01
+1.759e+01 +8.096e+01
+1.413e+01 +6.984e+01
+1.068¢+01 +5.8726+01
+7.227e+01 +4.761e+01
+3.774e+01 +3.649¢+01
+3.200e+00 +2.537e+01
Max: +4.176e+01 +1:423e+00
Elem: GEN2-1-1.6596 Max: +1.477e+01
Node: 33728 Elem: GEN2-1-1.31952
Node: 93475
3 Bk F FiEk VonMises b 143 A
Figure 3 VonMises stress distribution in cervical part of tooth under oblique loading
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Figure 4 VonMises stress distribution in periapical part of tooth under oblique loading
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Figure 5 VonMises stress distribution in cervical part of tooth under vertical loading
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Figure 6 VonMises stress distribution in periapical part of tooth under vertical loading
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Figure 7 VonMises peak stress in cervical part of tooth under oblique loading Figure 8 VonMisespeak stress in periapical
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part of tooth under oblique loading Figure 9 VonMises peak stress in cervical part of tooth under vertical loading  Figure 10

VonMises peak stress in periapical part of tooth under vertical loading
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