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Table 1. Abutment screw used in this study
Group Type of abutment screw Coating N
S-NC cp-Ti gradelll No coating 35
S-TiN cp-Ti gradelll TiN coating 35
S-TiCN cp-Ti gradelll TiCN coating 35
S-TiC cp-Ti gradelll TiC coating 35
total 140

S: screw  NC: no coating
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Fig. 1. a) Schematic diagram of arc ion plating(AIP) apparatus, b) Arc ion plating system
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Fig. 3. Scratch test system
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Fig. 4. Vickers hardness tester
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Table II. Removal torqgue and rotation angle after abuiment screws were ftightened with 32 Nem in drny
condition {N=8)
S-NC S-TiN S-TiCN S-TiC
Screws Removal Rotation Removal Rotation Removal Rotation Removal Rotation
torque(Nem) | angle( °) |torque(Nem) | angle( o) |torque(Nem) | angle( o) |torque(Nem) | angle( o)
mean a,b 31.6 a’b’ 52 ¢ 30.7 ¢’ 525 acd 276 | a’.c’ 545 b.d 304 b’ 554
SD 0.78 22 1.33 151 127 1.2 1.24 1.77
* Original tighting torque is 32 Ncm.
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Table III. Removal torque and

rotational angle tested in wet condition (N=4)

S-NC S-TiN S-TiCN S-TiC
S Removal Rotation Removal Rotation Removal Rotation Removal Rotation
torque(Nem) | angle( o) |torque(Nem) | angle( o) |torque(Nem) | angle( o) |torque(Nem) | angle( o)
mean 30.28 52 30.82 52 29.5 54 30.58 56
SD 051 1.25 0.69 1.29 058 1.29 1.02 191
Table IV. Removal torque value according to number of cyclic loading in dry condition  (N=5,
mean+SD) by Kruskal-Wallis& Mann-Whitney U test
S-NC S-TiN S-TiCN S-TiC
0 a 31.3520.77 b 31.20+1.27 28.540.63 ¢ 31.00£0.43
100,000 aa’ 26.97+0.85 b,b’ 26.47+0.57 ¢’ 27.42+1.07 ca’-c’ 29.35+0.42

a-c, a’-c’: different with statistical significance (p<0.05)

Table V. Removal torque value according to number of cycles in wet condition (N=4, mean+SD)

S-NC S-TiN

S-TiCN S-TiC

0 30.27+0.51

30.83+0.69

29.5+0.59 30.58+1.02

100,000 29.37+1.78

26.7+0.32

33.30+27.57 29.67+0.4

-~

1 angle

Relation  of inherent friction  coefficien:

vs rotation angle (N=8)

Fig. 5.
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Fig. 6. Removal torque and rotation angle tested in dry condition (N=8)
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Fig. 7. SEM photographs of screws in pre-test and post-test
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A. Titanium alloy screw (x100)

B. TiN coated Titanium alloy screw (x100)

C. TiCN coated Titanium alloy screw (x100)

D. TiC coated Titanium alloy screw (x100)

|. Screw in pre-test

II. Worn screw after 100,000 cycles of repeated fatigue test(dry condition)

lI. Worn screw after 100,000 cycles of repeated fatigue test in artificial saliva (wet condition)
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Influence of the Dental Implant Abutment Screw Coating Materials
on Joint Stability

Hyun-Pil Lim, Young-Sun Park, Mong-Sook Vang, Hong-So Yang, Sang-Won Park, Suk-ja Yoon'

Department of Prosthodontics, *Department of Oral and Maxillofacial Radiology, School of Dentistry,
Chonnam National University

The aim of this study was to evaluate effect of implant abutment screw coating treatment on joint stability, investigating
mechanical properties of these. For this study used ExFeel® external hexed implant system and 15 mm * 1 mm discs .
Experimental group was 1 ym TiN, TiCN, TiC coated abutment screws and discs .To know mechanical property, i evaluated
adhesion strength, surface hardness, using disc, corrosion test using screw. The results were as follows : rotation angle of
coated screws increased than that of non-coated screw because of lower friction coefficient, especially TiC coated screw
group had the largest value, but removal torque decreased in all coated screws (p<0.05). Torque loss before and after fatigue
test was the smallest in TiC-coated screws, and the largest in non-coated screws (p<0.05), and there was no statistically
significant difference between dry condition and wet condition of screws because of higher surface hardness and lower
friction coefficient. From the above results, TiN, TiCN, TiC coating group had high abrasion resistance, especially TiC
coated group which had low torque-consuming, high rotation angle as low friction coefficient will be considered to influence
on implant abutment screw joint stability positively.

Key word: joint stability, removal torque, rotation angle, screw loosening
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