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Effects of ta-C Coatings on Surface Characteristics of Dental Ni-Ti Files
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Dental Ni-Ti files must ensure stability and resistance to fatigue fracture. DLC and ta-C were coated to
remove defects on the surface and ensure stability, and the surface characteristics were investigated. When
coated with DLC, it was black, and in case of ta-C coating, it was blue-black. Scratches, which are defects
caused by mechanical processing, were formed on the surface of the un-coated Ni-Ti file from the end of
the file along the direction of processing, with the Pro-file appearing in the vertical direction and the K-file
appearing in the file direction. Scratches were reduced on the coated surface, and the surface roughness
was greatly reduced after coating compared to before coating. The un-coated Ni-Ti file had the lowest
hardness, the DLC-coated file had the highest hardness, and ta-C showed relatively high hardness. The
elastic modulus of the DLC coating film was high, and the ta-C elastic modulus was low. The adhesion of
the DLC coating film tended to be higher than that of ta-C, and the wear loss amount of DLC coating of ta-
C was lower. The corrosion potential of the ta-C coating increased significantly, and the corrosion current

density decreased.
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EFFECTS OF TA-C COATINGS ON SURFACE CHARACTERISTICS OF DENTAL NI-TI FILES
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Diamond-like carbon (DLC)%?} tetrahedral amorphous
carbon (ta-C) A 2E $lste] 7] dmlj=]3L ¢l Pro-
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¥ DLCS} ta-CE IHE AlES SA A
el 75 980.7 mN2| stz o 53]of AA] A
7] (HMV-2, Shimadzu, Japan)S AR&-38lo] Z79315 ).
FAART] 7S, TAARTIFH7] (SV-402, Mitutoyo,
Japan)E ©|-g-3to] T 2] A3 DLC ¥ ta-CE 7
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Fig. 1. DLC and ta-C coated Ni-Ti files: (a) bulk Pro-file, (b)
DLC coated Pro-file, (c) ta-C coated Pro-file, (d) bulk K-file,

(e) DLC coated K-file, (f) ta-C coated K-file
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Fig. 3. EDS peaks of non-coated Ni-Ti files: (a) Pro-file, (b) K-file
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EFFECTS OF TA-C COATINGS ON SURFACE CHARACTERISTICS OF DENTAL NI-TI FILES
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Fig. 5. EDS peaks of DLC-coated Ni-Ti files: (a) Pro-file, (b) K-file
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Fig. 7. EDS peaks of ta-C-coated Ni-Ti files: (a) Pro-file, (b) K-file
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Table 1. The results of EDS analysis on the samples

Specimens K-file bulk K-file DLC K-file ta-C Pro-file bulk Pro-file DLC Pro-file ta-C

wt% at.% wt% at.% wt% at.% wt% a.t% wt% at.% wt% at.%
C 10.87 | 34.09 | 83.18 | 94.71 | 4599 | 79.11 - - 8227 | 94.58 | 47.61 | 80.02

Mg 1.96 3.03 - - - - - - - - - -

Si 2.32 3.11 3.80 1.85 - - - - 3.08 1.51 - -
Ti 36.84 | 28.97 7.67 2.19 23.78 | 1025 | 45.25 | 50.32 8.75 2.52 25.38 | 10.69
Ni 48.01 30.80 5.35 1.25 3023 | 10.64 | 54.75 | 49.68 5.90 1.39 27.01 9.29

Totals 100

Table 2. The results of surface roughness test on the samples

Surface

Roughness Bulk DLC ta-C
(um)
Ral 0.08 0.04 0.056
Ra2 0.06 0.05 0.028
Ra3 0.06 0.05 0.026
Ra4 0.06 0.05 0.026
Ra5 0.06 0.05 0.029
Avg. 0.06+0.01 0.05+0.01 0.03+0.11
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= Btk ol flolA gRlst FeA Adto] Akt
A= Avkel DA
ol A 4044 71AAQ] 54 —% ALsE7] f1ste]

. Vickers 35XA|

e} O_NL,
rSi‘
ol, oY,
bt
§3¥
mlo

rol e L[y

3 oPXl %%t Ni-Ti 9J-&
939, DLCE &3t ﬁo%% 2517, ta-CE I3 A=

5 ST} [9].
UreQliE 2 ol g3 mREe] BAASSHES 9

3lo] b Q1elE]o]A-S-(TTX-NHT3, Anton Paar, Austria)
AHgsle] sk ¢! 10 mN, loading rate 40 mN/min,

CORROSION SCIENCE AND TECHNOLOGY Vol.22 No.5, 2023

Table 3. The results of Vickers hardness test on the samples

H?ﬁﬁ;’“ Bulk DLC ta-C

1 920 2476 1915

2 918 2759 1827

3 994 2534 1900

4 902 2118 2037

5 963 2702 1825
Avg. 939.4+38.0 | 2517.8£252.0 | 1,900.80+75.2

Table 4. The results of elastic modulus measurement on the
samples

Elasti(cGnI:Z;lulus DLC ta-C
0 143 110

1 167 80

> 114 92

3 144 88

4 147 90

5 149 78

Avg. 144 89

unloading rate 40 mN/min, pause timeS 5%=% A3}
o AZseit.

Table 404 B A AL THE
o vhe] Fguex SATE FI
I Q= Aot} Table 4= Y HIEZ =43 =
H¥de] gASFE RSl 9ok DLC ZH e &
*474147} i?ﬂ ‘/}E‘rb‘*oﬂﬁ ta-CEHY A= SHA] Vhels

Brhshed| Foael, B
o Heltle] 2917} 2L
it
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e S & 5 Uk Table S. The results of wear test on the samples
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05’ iﬂaﬁ-‘] }‘]fﬁjﬂr ?}E—}\]—%}% /15—_1/‘]3]‘93\‘:]‘. ‘Q%a ‘;-_l content |[sample firiction wear test method
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B4 9 ekRAS 57 432 KS L 10208085 A e
5] Load 10 N, Di 2000 1 Speed= 100 resistance Load: 10N
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H3LE W23 FE-SEMAFZoltE, AFzlel A B DLC ARl 545 vEpd A¥ dX|gith. DLCE 3ol Ti
9} ta-C= 719] wiEI} HA] gkom 7P win &4 o] St =4E IHst] IHFATE ST 711k

o] AA YEeRET). o= Xl ARV AR wf Ao R hckEth A <t
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Fig. 9. Anodic polarization curves of non-, DLC-, ta-C-
coated Ni-Ti files in 0.9%NaCl solution
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Al vebset.

6) DLCTE U] WAL ta-CHU} 2 FdS B
Qom mrEAeEe pLCFEe] 0.15 mm*o|H ta-C=
0.13 mm’C 2 ta-C7} o] WA YERSTH

7) ta-CZE St B97F F-214 97 2A S7Fska -4
AFEE7F Akl
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