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Fig. 1. Kind of abutment screws used in this study.
(Left: titanium screw, Middle: WC/C coated screw, Right: TiN

coated screw)
Table L. Classification of groups
Group Specimen No. Type of screw Applied torque
A 10 Titanium screw 30 Nem
B 10 WC/C coated titanium screw 30 Nem
C 10 TiN coated titanium screw 30 Nem
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Fig. 2. Torque wrench and digital device for the measurement of detorque force.
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Table II. Change of the abutment screw weight (Unit: mg)
Abutment screw weight change
Mean SD
Group A 76.152 0.011
Group B 3.024 0.022
Group C 2316 0.084
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Fig. 3. SEM micrographs and EDX showing surface of each group. (Left: X 100, Middle: X 10,000, Right: EDX)
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Fig. 4. SEM micrographs and EDX showing surface of each groups.
(Left: X 10,000, Middle: x 500,000, Right: EDX)

Table III. The mean detorque force of each group (Unit: Nem)
Trial Group A Group B Group C
1 24.10 26.30 27.06
2 2430 26.76 2746
3 2524 2742 28.08
4 25.02 27.64 2840
5 24.54 27.26 28.00
6 2436 27.02 27.74
7 23.88 26.74 2734
8 23.36 26.38 27.18
9 2284 26.00 2698
10 2248 25.64 26.90
Mean 24.11 26.71 2751
SD 1.007 0.641 0.517
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ORIGINAL ARTICLE

Detorque force and surface change of coated abutment screw

after repeated closing and opening

Jong-Suk Jang', DDS, MSD, Hee-Jung Kim?, DDS, MSD, PhD,
Chae-Heon Chung®, DDS, MSD, PhD

'Post graduate student, *Associate professor, *Professor,
Department of Prosthodontics, College of Dentistry, Chosun University, Korea

Statement of problem: Recently researches about WC/C (Tungsten Carbide/Carbon) or TiN (Titanium Nitride) coating on abutment screws are go-
ing on. It decreases friction coefficient, resistance against corrosion and withdrawal of physical fragility when the coating is applied to the metal sur-
faces. It is reported that coated abutment screws improved abrasion, adaptability and detorque force. Purpose: This study is about the effects of coat-
ed abutment screws on loosening of screw and for the purpose of solving the loosening phenomenon of abutment screws which is clinical problem.
Material and methods: Detorque force and surface changes are compared when 10 times of repeated closing and opening are applied to both un-
coated titanium abutment screws (Group A) and coated abutment screws with WC/C (Group B) and TiN (Group C). Each group was made up of 10
abutment screws. Results: 1. Before repeated closing and opening, Somewhat rough surface with regular direction was observed in Group A. Coated
granules were observed in group B and group C and overall coated layer appeared in regular and smooth form. 2. Before repeated closing and open-
ing, The coated surface showed bigger and thicker size of coated granules in Group C than Group B. 3. After repeated closing and opening, abrasion
and deformation of abutment screw surface was observed in Group A and Group B. Exfoliation phenomenon was observed in Group B. 4. Group A
showed biggest range of decrease when the weight changes of abutment screws were measured before and after repeated closing and opening. Group
C showed less weight changes than Group B but there was no statistical difference between two groups. 5. Group B and Group C showed higher av-
erage detorque force than Group A and there was statistical difference. 6. Group A showed more prominent decrease tendency of average detorque
force than Group B and Group C. Conclusion: Coated abutment screws with WC/C or TiN did not show prominent surface changes than uncoated
titanium abutment screws even though they were repeatedly used. And they showed excellent resistance against friction and high detorque force.
Thus it is considered that adaptation of WC/C or TiN coating on abutment screws will improve the screw loosening problem. (J Kor Acad Prosthodont
2008,46:500-10).
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