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A Finite element stress analysis of abutment screw according to the
implant abutment material
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[Abstract]

Purpose: The present study was to determine the stress distribution of an abutment screw according to implant
abutment material.

Methods: This study was a tightening torque 10 Ncm, 20 Ncm, set to 30 Ncm, and a titanium alloy (Ti-6Al-4V),
PEEK (polyetheretherketone), Endoligns (60% Carbon Fiber Reinforced PEEK) material of the custom abutment
titanium alloy (Ti-6Al-4V) the stress distribution in the material of the abutment screw will be evaluated by the
finite element analysis.

Results: Abutment screw most stress has been concentrated on the interface between the fixture and the abutment
was also part of the interface that the threads are started. Depending on the abutment of the abutment screw
Material von Mises stress values are shown differently. 10Ncm T10 under the tightening torque of 294.2 yp, P10 is
562.8 wmr, appeared to E10 is 295.8 mr, 20Ncm tightening torque under T20 is 581.1 mp,, P20 is 1125 i, E20 was
shown to 585.1 mri, 30Ncm tightening torque under T30 is 918.2 mp, P30 is 1795 mr, E30 has appeared 925.1 up.

Conclusion: If the abutment is used as Endoligns, it was confirmed that the abutment screw exhibits of von Mises

stress value is similar to the titanium alloy abutment.
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t al., 2014).
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al, 2009).
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Fig. 1. schematic diagram of single implant dimensional data
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Table 1. Characteristics of each experimental model code

The Material

Abutment If the abutment is If the aleutment is If the aleutment is
, : used as Titanium A
Tightening (Ti-BAI-4V) used as PEEK used as Endeligns
Terque(Ncm)
10 T10 P10 E10
20 T20 P20 E20
30 T30 P30 E30

Table 2. Summary of the material properties used for the finite element analysis

Material Elastic medulus (i) Peissen ratie
Titanium(Ti—BAI~4V) 110,000 0.33
PEEK 4100 04
Endoligns 150,000 0.35
Cortical bone 13,700 0.3
Cancellous bone 1,370 0.3

Fixture Abutment Screw Cortical bone Cancellous bone Experimental model

Fig. 2. Parts of the implant model and bone
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mz o L 1125 um, E20-2 585.1 wmZ LFERG 2 30Nem 2
E3 St A T30S 918.2 um, P30S 1795 wm, E30S
A FUA} B0 oo xgjzele] Amo A2y 9251 mmEFETHTable 3). 29 B39 o] Ao u}
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Table 3. Stress analysis of fixation screw according to the tighten torque and the abutment materials (unit: u)

The Material

Alutment If the aleutment is . ‘
used as Titanium If the aeutment is If the aleutment is

Tightening (Ti—6AI-4V) used as PEEK used as Endeligns®
Terque(Ncm)

10 294.2 (100.0%) 562.8 (192.1%) 295.8 (100.5%)
20 581.1 (100.0%) 1125 (193.6%) 585.1 (100.7%)
30 918.2 (100.0%) 1795 (195.9%) 925.1 (100.7%)
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(a):1f the abutment is used as Titanium(Ti—6AI~4V) (b):1f the abutment is used as PEEK (c
Fig. 3. von Mises stress distribution of abutment screw to vertical load at 10Ncm tightening torque

:If the abutment is used as Endoligns
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(a):1If the abutment is used as Titanium(Ti—6AI-4V) (b):If the abutment is used as PEEK (c):1f the abutment is used as Endoligns

Fig. 4. von Mises stress distribution of abutment screw to vertical load at 20Ncm tightening torque
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(a):1f the abutment is used as Titanium(Ti—6A-4V) (b):If the abutment is used as PEEK (c):1f the abutment is used as Endoligns

Fig. 5. von Mises stress distribution of abutment screw to vertical load at 30Ncm tightening torque
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