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THE THREE DIMENSIONAL FINITE ELEMENT ANALYSIS OF
STRESS ACCORDING TO IMPLANT THREAD DESIGN UNDER THE AXIAL LOAD

Woo-Taek Kim, Yong-Doo Cha, Se-Jong Oh, Sang-Soo Park, Hyun-Woo Kim,
Yang-Ho Park, Jun-Woo Park, gun-Joo Rhee
Department of Oral & Maxillofacial Surgery, College of Medicine, Hallym University

There are three designs of thread form in screw type implants: V-thread, Reverse buttress thread and Square thread. The purpose of
this study was to find out how thread form designs have an influence on the equivalent stress, equivalent strain, maximum shear stress
and maximum shear strain and which design of thread form generates more maximum equivalent stress and strain. 3-D finite element
analysis was used to evaluate the stress and strain patterns of three tread types.

The results of this study were as follow.

1. Under the 200N of axial load, the value of maximum equivalent stress is smallest in square thread and there is no significant dif-

ference between that of V thread and reverse buttress thread.

2. Under the 200N of axial load, the value of maximum equivalent strain is largest in V thread and smallest in square thread.
3. Under the 200N of axial load, the value of maximum shear stress is smallest in square thread and there is no significant difference

between that of V thread and reverse buttress thread.

4. Under the 200N of axial load, the value of maximum equivalent strain is largest in V thread and there is no significant difference

between that of square thread and reverse buttress thread.

5. Above results show that the square thread has special advantages in stress and strain  compared with other thread types, especially
in shear stess which is most determinant to implant-bone interface. Considering the superior biomechanical properties of square
form implant, we presume that square form implant has better clinical results than the other types of implants in the same clinical

conditions.
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Fig. 1. Schematic drawings of three thread types. a : Reverse-thread(Sterioss, USA), b : Square-thread(Bio-horizone, USA) ¢ : V-thread(Brnemark, Sweden)

a

Fig. 2. Geometries three thread types. a :

b
Reverse-thread(Sterioss, USA), b : Square-thread(Bio-horizone, USA) ¢ @ V-thread (Br&nemark, Sweden)

c

Table 1. Mechanical Properties of Materials
Materials Moduli of Elasticity Form Poisson’ s ratio
Condense bone 136 x 10vPa* Temperature- 0.30
Titanium 11 x 10*Pa* independent 0.35

Pa* : pascal, 1Pa=1N/m?
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a: Reverse thread

b : Square thread

C: V-thread

Fig. 3. Equivalant stresses of three thread types.

a: Reverse thread

b : Square thread

C: V-thread

Fig. 4. Equivalant strains of three thread type.
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© 103x10Pa, ¥F YA 1.43x 10Pac] 1 tHFig. 5. a, b, ¢,

Table 2).

a: Reverse thread

b : Square thread

Fig. 5. Shear stresses of three thread type.

C: V-thread

a: Reverse thread b : Square thread C: V-thread
Fig. 6. Shear strains of three thread type.
Table 2. Results of measurements of three thread types
) Type Reverse thread Square thread V-thread

Stress&Strain

Maximum Equivalent stress 248 x 10'Pa 1.94 x 10°Pa 249 % 10Pa

X axis stress 74 x10°Pa 4.42 x 10°Pa 6.43 x 10°Pa

Y axis stress 1.68 x 10'Pa 1.12 x 10"Pa 1.01 x 10"Pa

Z axis stress 8.07 x 10°Pa 489 x 10°Pa 9.53 x 10°Pa
Maximum Equivalent strain 8.12x10*m/m 7.86%10"m/m 17.2 x10"m/m
X axis strain 8.8 x10‘m/m 8.69 x 10‘m/m 1.06 X 10"“m/m
Yaxis strain 2.13x10"“m/m 555%10"“m/m 8.88 x 10*m/m
Zaxis strain 9.17x10*“m/m 8.14x10‘m/m 9.74 x10*m/m
Maximum shear stress 143 x10"Pa 1.03x 10Pa 1.43 x 10°Pa
Maximum shear strain 8.91x10“m/m 8.91 x 10*m/m 199 x10“m/m
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