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TN TSHHRIE Co-Cril MR Ml DIKEE

of & #F -4

< %2)_7]:}3]12-15}3)

TiN ion-plating® Co-Cr AR (016", .016” X.022")¢} jon-plating® A &< A (0167, 016" X 022" & o] 432, 3
7HA 79 Be}A(TiN ion-plating® 54 2P, Alebe Bedl 9 Zexg Hap)E qido s nfdd e g
1, AZlejA Qo wpE EFAA ZAo2RE 73 Ao FA| iR, aeln A Bapple] RUEFEE A}
AAEW o2 #&5S TiN ion-plating® EHE HEF A3 o3 22 FEF 4ok

- 3704 £ DA TIN ion-plating® AAE AH&-d A92) vha & TiN ion-plating® %) #& HAE AH83
B9 ohaERT 242 FAFALE F94UA RUTHPO).
7P 379 B 9F WA A48T A9 AR 4Y HAS A5F A9 pAY Ut 27 A%

L2 FoPUA RERTHP<0.05).

- 28 AAE A+ 74 TiN ion-plating= Al & A4 E AHE 297} TiN ion-plating® AAE AH83 258
oA 2 Bl &5 B HE A FFE VAL

21y AAE e E AS R

e,

Aoz 4% AAE AR ASuT A4 2 Ba 59 Bdo] % A L

- TiN ion-plating® 93 AAE A143 7 FAepdA 3 LFupAFH o A= 2 g2t TiN jon-plating® 7}
B AAE AT AS AR AL 2EudEEY ga 29k
- TiN ion-plating® A %2 A& AL&3F 227} TiN ion-plating® AAE ALE3F 2o g FAulZEo) &F

R RT 44 &9kt

( Z=2H0 : TN B2, Co-CrAHl nESMI, DA )

I.M &

B BAE ol &dhe wgA g B A
AAtole] FAAQA EH ol A o] FeiA L, of
A% 2A0L 2aFez B AAAtel9] wt
Ze& TAAIIA dot 7P o3 A oln v AT
AL Bl AAAteld) apd el gAY A &
AstA] @ Aol A& 4R L doMEe B
7bsstes AR Aote) olFS 3 B A

U Agojsin Kot DASmA, ey
? ASEn nitis DYSDA, De
® Zsostm Aniyst x| Es

Artolol A Byt vhdge] F=g oldshs A
o] AN YoM Fasith BaAT Aol
A dete mtEd 9% nAe dAEE B
B A0, gAALsY A9, AAe Aw
I mRAel 2719 amel g6 A@Ae 5
2 239177 vl £29 A719 A3°, 3%
o) WY So) Ao} T 829
galg) f700 A5, 2422 5o BFHA 22
o] 9lE Aoz ¥R ok

AZole AR A 277 F7H
wpet Aete) B, FapaE Bl S AnAcl
T34 FAE) AL AHeH T Yot 9 EA
o E4g AE Psnay Anye AT
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Aol BEAa AAAbold] wlEE S ZAATE
W © 319tE] o}, Greenberg® Kusy?= B}z
AAAelo wlaE g Z42A7)7) % WEes w
A& QA S5 A E T Ao dstd Basiy
2, Zuki 57 w138 & 72A7]7] 984 Co-Cr
AAe ¥R F£E IYAIIEEN njFgo)
A28 S Basigoh

1963 Mattox®e] 2]3) ion-plating®§o] 7urd
olf) P Yuirgel 37 Hojd Mz
g ZALFd9] AP Zof ALgElolR it} %]
B9 Qo) HE Yoshinari s} Yoshinari P& |
4 85 TiN ion-plating A& & yulnAd o
Aol AUt B3 :, Burstoned
Farzin—nia'>= TMA A7) ion-platings}2 24 o}
) 24 2 AP S Boslgtia Bustgh
= Fu9 Ax 3¥e 2y aze] AA roll
band®ll TiN jon-plating< 33tz 7 Au]d 42 ¢
71AA B4l AU a Rusiyz, F $¥e
TiNZ Ni-Cr ARl ion-platingA| 71225 AnjA
< 7R F Ao e @ A$LE eyt
I Baskgt

Y Avdoz Hold Ay Bl ¢ g

28 BHEple Ago] Frkdlm Slm, E TN
ion-plating® AAY B AEE &F 15
Aoz Zlddrt wEtA o3t Ay FAES o
£33 E e 2T AAAlele viEEel By}
7} g 288 Aoz AztgEn.

£ dFddAe 238 HAAE TiN ion-plating®
Co-Cr A%} ion-plating®lA] €& Co-Cr AAS
o] &3tx, HelFle2E TiN ion-plating® 3& H
2, Alge Bepl 2 S8aE B S g
3t olEAEE 43 ¥lm F3 sl nl@EA Y 01X
£ TiN ion-plating &3& #7189}

I M= 3¢ 2y
1.0 2

E A¥dAM a8 HAZE Co-CrA(Elgiloy,
Rocky mountain Co., USA)2] Z& AR (016" %X
02279 98 HAA(016ME AHe3 1, 25 yellow
tempers A3 T BalAle 018" X.025" stand-
ard edgewise 4 H.g}7(Tomy Co., Japan), .018"
standard edgewise Al2}2] B} (Dentarum Co.,
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Table 1. The composition of artificial saliva

(pH : 5.1)
NaCl 0.40gm
KCl 0.80gm
CaCly2H0 0.80gm
NaH:POs2H0 0.80gm
NazS'5H0 001gm
CO(NHa)z 1.00gm
distilled water 1000mé

Germany)# .018” standard edgewise Z&}AE Ha}
A(Tomy Co., Japan)= AM8-3t% 1, 54 Bl&
RE% TiN ijon-plating 818 AL, Alghy BaAs
Fot2g Haplle AFAY adE AMETh =
%4 AAE TiN ion-platingx2]¥ A A=A
B2 Ag A8

upEE AYoA BHeAE 13717 98 o2
d EEZ VST HAY AZEL elastomeric
module(TP Orthodontics Inc., USA)E ©] &3t}
153Y7te] Ao Table 13 2L 249 ¢1ZE Y
< AH&HT

2.9 ¢

1) TiN ion-plating

TiN ion-platingX 8] & 84 B2l 2 w3 & AA
+ trichloroethane, NaOH, distilled water, isopro-
phyl alcohol 59l | 2 2S94 3 8lo] EA| & P 3}
ot Ag]E Al TIN gjgte] Wae g #ol7] 9
& AFz WolA 10 torrd =2 ¥i7jslw, 4%107
torre] Ar 7}28 F4 g F 200volte] Lo = 10+
7t Ar gas bombardment®] A A€ 23 & A A SIA T

£ AgdA TiN A2l ARC B43¥ 173 ion-
plating X (PG-SY, Ion-plating system, Shinko
Co., Japan)& AH-31% 3, FHYo R &5 9% ©f
%49 titanium, ¥H$-4 7225 AAN)E AHS-3HA
TiN 39 49}k TiN ion—plating Hgl#3e A
TZ Wo FLE(THF 34 72N E T3, &
22 WEE 23F10°~10"tom) 2.2 FA8HaA,
FLE FAGES Ao FH, TLYA HEE &
AR ZAWFE 0|23t AF o3 o]2sld)
o]l &std FUUYAE tE ol Fe FEAASY F
B3l + o] &3 - o] 2(AAHE TEO] Y, ©] o]
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Table 2. Classifications of each experimental group

Tin I/2A2[E Co-CrA IH

oo
>
>

T
jw

™

Pl
P,E

1

TiN ion—plated round wire(.016")

1 + TiN ion-plated metal bracket

5 TiN ion-plated round wire(.016")
+ Ceramic bracket

3 TiN ion—plated round wire(.016”)
+ Plastic bracket

4 TiN ion~plated rectangular wire(.016” X .022")
+ TiN ion-plated metal bracket

5 TiN ion-plated rectangular wire(.016” X.022")
+ Ceramic bracket

6 TiN ion-plated rectangular wire(.016” X .022")
+ Plastic bracket

Non ion-plated round wire(.016")
+ TiN ion-plated metal bracket
Non ion—plated round wire(.016")
+ Ceramic bracket

Non ion—plated round wire(.016”)
+ Plastic bracket

Non ion—plated rectangular wire(.016” X.022")
+ TiN ion—plated metal bracket

Non ion—plated rectangular wire(.016” X.022")
+ Ceramic bracket

Non ion—plated rectangular wire(.016” X.022")
+ Plastic bracket

LEE 30U FA9) 3T A ol &35l

& AAEA WA Fhash Rgste] o
AelAe) £HAe) TiNe FeZ SHA olw Qo]
A 2HEL % 1~2me] $A7} Ao,

2) Al® Az

nEdE Z3P4 A1EE el Y8l 5X70X8me
olad E&S FHletxn B 7AW olAE &
£o] Jodo]l HYstx, = Bl £23 olaY EF
9] A&o] HYPSEE cyanoacylated B EA|(Sky-
Loc™, Sunkyung Co., Korea)& B 23
o B E olad EEd HFAAZ F AAES
Ligature gun(Straight Shooter, TP Orthodontics
Inc., USA)E ©] 83} elastomeric moduleZ 7153
L3 go] B EE AAaT Al 4ol
SenZ 3t1 & Eole 18 E FA A AZAE7)
9] jigel dAHEE dto AFHE FEAIHT

£ A¥dME Table 29 2°] Al--A6, Bl--B6
ZF 12072 EF3tn 4 508 F 60719 Al
HE Fu3a Aze] A" AlHe JtaiA 3y
TLE EXE A3l ATErdo] & A€ &7]d A
ANA JNCE FAH F22d 1740 2334 &
g & 233

3) upEy A3
vhdE 234492 vHsA Q7] (Instron 4202, Inst-
ron Co., USA)VddA B2}l €5, w3 844 2 jig

9] F)o] YAHEE 3t AA|EA L™, Skefe] ¢
A load cellE ©]-€3ld crosshead speed 0.5mm/min
Z7A8 A AR olFol M2 nlAHE SA3NUT
olu dofF sF-UYFHE AFSH T AEYsto
npRAE EA JAE PG, 2AF sFY A
Hozre HpAZ AAfAteld st HA 3
AutFE & F3tEo.

4) A8 ZRYE #E

2FE AAe Bl UG whEE e
ABBAE Lotir| Agte] npFHEHR AF A
At Bl €% UHe FRGFES FAMAAE
73(S-2300, SEM, Hitachi Ltd., Japan)2.2 #3819
ot Ak BHepl 9 Eekad HE2 gold
coating3t & #&3Ith

5 EAAZ
TiN ion-plating 2@ 23§ A} Fejo] WS Jg
< grlebr] Y3l 5% oA t-testE Al
3+ Tt
maod A
1. 0EE &

- Zb 2704 BEEAF ARz oh @ & Table 3,
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Table 3. Mean static friction force and stan-
dard deviation of each group
(Unit = gm)

1 1042+43

1335164

2 923x72 1276+35
3 107249 1389+55
4 1208+2.3 1515+122
5 1289+4.0 1563.9%80
6 131.8+7.3 160.7+12.6

Al: TiN ion-plated round wire(.016") + TiN
ion—plated metal bracket

A2: TiN ion-plated round wire(.016") + Ceramic
bracket

A3: TiN ion-plated round wire(.016”) + Plastic
bracket

A4: TiN ion-plated rectangular wire(.016” X .022")
+ TiN ion-plated metal bracket

A5: TiN ion-plated rectangular wire(.016” % .022")
+ Ceramic bracket

A6: TiN ion-plated rectangular wire(.016” X.022")
+ Plastic bracket

Bl: Non ion-plated round wire(.016”") + TiN
ion-plated metal bracket

B2: Non ion-plated round wire(.016") + Ceramic
bracket

B3: Non ion—plated round wire(.016") + Plastic
bracket

B4: Non ion-plated rectangular wire(.016” X .022")
+ TiN ion-plated metal bracket

B5: Non ion-plated rectangular wire(.016" X .022")
+ Ceramic bracket

B6: Non ion-plated rectangular wire(.016” X.022")
+ Plastic bracket

Fig. 1o Jehfidct.

- TiN ion-plating® % Bz, A& B2z
£a.28 Hablo) TiN ion-plating® AAS AHE
3 29 ulEE o] TiN ion-platingg A & AAE
A3 29| upEE R 7217 BARH R fo4
AA EATHALBL-A6:B6)(P<0.05)(Table 4).

- TiN ion-plating® 3% Hzp, Alzhe] BeAs
Zet2E B 98 AA(016")5 AHE-§ 9
wtdgo] 24y XA (016" X.022") 5 AH8& 9 v}
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Fig 1. Mean Static Friction force and standard
deviation of each group.

At 47 BATHCE {FAYUA ‘%93:‘:}
(Al:A4, A2:A5, A3:A6, B1:B4, B2:B5, B3:B6)(P<
0.05)(Table 5).

2. HUN &

Fig. 20 mA & XA TiN ion-platingd}7] A=}
& 9| FAAAAN A FF F3E vz A
AAA oz AAe AwrbgAl A7 ERA scratchv
pit 5°! T AT E, TiN ion-plating = 4]
AL AANHAE AZ2FY 2GELAR AZAHE A
7A715°] YR, TiN ion-plating® A A= TiN
ion-plating X219 AAgel <3 WS ARG &
W FES VerA.

TiN ion-plating® &4 B, A8 Bl ¢
ZolaE Hele &3 R ZHIAR FdE
Fig. 391 Yehifch. TiN ion-plating® 54 Hep
& o) ¢ AR P83 TH FFE JehiAch Al
#] BapldXe 244A7 £33 Heola 7 2
Aol i) we} vABAE 8 E7 B &
d28 B9 A$ i Fo|d FFE Uil
T} €3 UYde 9308 o] Bodxgln, Bl
URde AAzez Zetagd 349 ZstArt
TEEo] Qla, AL e FENPE o B E
2}~ 71AAlele] AEEEo] EIEA FAH
Aol Bt

Fig. 4-7T7tA] w33 AdF] AA< Bl €%
o] FAAAANARE FFE Jehlln Yok 9%
AAE A48 7A$(Al--A3, Bl-+-B3), B9 AA
2 Bale] FHo) AF Bl AR 23S eI
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Table 4. Test of significance of TiN ion-plating effect

Tin B3A2IE Co-CrAl mMAE MLl THEXH

Table 5. Test of significance of wire shape effect

Al ' BL S Al : A4 S
A2 : B2 S A2 A5 S
A3 : B3 S A3 A6 S
Ad: B4 S Bl : B4 S
A5:B5 S B2 : B5 S
A6 : B6 S B3 : B6 S

S ! Significant difference at P<0.05

S : Significant difference at P<0.05

Fig. 2. Scanning slectron micrographs of TiN ion-plated and non ion-plated .016" round wire and .016"x.022"

rectangular wire surface.

. BE HEPR ARk Baple AHEE A lle
AA Fol B AR, EekoH Baple AHSE A
Foe E32Y Ba o) 95 AY F3E vE
WA

2 AAE AL 7 $(A4 A6, B4-BO)ll & A
Ao AF AAE A A5 2ok A 2 Het
A9 B ¥l A& AAAY. BT A5 A

Y gANA Y B4, E BeFoA = A3 £
2 AAAlolo] Zgtago] FEA0Z HoA Y
7 FEE BT

AA 422 TiN ion-plating® A & AAE AHS-
3 7%-7} TiN ion-plating® AAE AHE3 A5
o AA B ] B &F scratch?t FAFH ] &
< ¢ F U
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Fig. 8. Scanning electron micrographs of slot base Fig. 5. Scanning electron micrographs of wire and
surface of three different types of bracket. bracket surface of A4, A5 and A6 group
after experiment.

Fig. 4. Scanning electron micrographs of wire and Fig. 6. Scanning electron micrographs of wire and
bracket surface of A1, A2 and A3 group bracket surface of B1, B2 and B3 group
after experiment. after experiment.
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Fig. 7. Scanning electron micrographs of wire and
bracket surface of B4, B5 and B6 group
after experiment.

Fig. 8. Force-displacement traces of TiN jon-plated
round wire on three different types of bracket.

Fig. 8-119)& nt2¥ &4 ddA dolxl Ay
Al 935 el 2 9loh TiN jon-plating® 943
AAE A3 AL, A2, A3TME AR ntdEa &
FUHEE o Aolrt HZ g3, 48 AAE AL
A4, A5 AbTolX = BAntEHo] LFnAYo) &
TR th g9t

TiN Ion-plating®| ] & AAE A123 Bwe] A
ol Hl3 AR npAEo] SEnlAY Y AN e
S JERE S & 5 YT A2, A5, B2, B5E &, 9

Tin ZUX2(E Co-CrAl MEE MAjo| N

Fig. 9. Force-displacement traces of TiN ion-plated
rectangular wire on three different types of
bracket.

Fig. 10. Force-displacement traces of non ion-plated

round wire on three different types of bracket.

g4 HE L&A 4E dAE Ao Al
Bl S A TolAe S50HEE e #¥o o
+ & 40}0%} AT BZOA £EupE e A9
vl &3 g el AT

v.a &

HE e F BA AloldlAM ZUHA &3 o]
JE o npEHo] A7|A B} vpFH e vtz o
HEW 2719 AV A3 FEF3 Y A
Atolo] Zrgat= WA Avle vEde Ao
A AP, ZFA &l ol HapAH A A
ol X0} o] ol uwe} njAH o] LAYEA =
3, o2& vl ) 93] X)ole) o)F o) LI 3ol
ZAEA Heg 338 AR EAA dehe w2
ol Wrlo s B2 A7} o] FoA sitt.

AR AR B Ao upE e A7 Bl £
Z 3017 AER o) vdehdte BA el (static
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Fig 11. Force-displacement traces of non ion-plated

rectangular wire on three different types of
bracket.

friction force)@ X|ot7} g3 ol ¢ Uevde &
% u}2¥ (kinetic friction force) 22 T8 1, Yut
oz A nlAFH L A3 A7} o] v} v}
FH & RAd 5 npEE L PR npEdYHET A
e Ao Bl Alole] mpEE e Ase JAYP
A, 239 4 29 FF, 23
Ao Z719 PP vl 29 27° 339
o) w93t vaAolg AR FAREY 39 &
A2 o8 g ded

A48 AsEAN AAe Co-Cr & AAF
yellow temper?] .016"2] 93 AA)¢} 016" X .022"9]
7y AAE, B 0189 €% EAL /HAe
AL A3t s, 223HE 48 317 A8ty
1593 37T 8 A4 F 485 Pasith
E &% AU vhdge] & v e E A7
Ae 174 I3 F v2e SANNE 39S
FA87] A8lAM FAPIZ AF g§adE HAjo] 9
A A¥e stk

£ d¥olA = TiN dute] g RFuzy Aujy
FRE oh gt AAY Bezlle] nldEd oju gt
S nX ek v, AESUY 98 AA, 43
AAol FAel TN jon-plating® F(A)el TiN
ion-plating3tx] &S T(B)d vl F& B},
Age Bepl € Eet2E Hepl RRdA W bl
23 & e (P<0.05)(Table 4), Fig. 2014 B
£ H}g} Zo] TiN ion-plating® A9 A% TiN
ion-plating®| A] &2 AA] vls) ddoz EH
o] AEFE & 4 AAT} Kusy 5°, Garner 5° 1
P31 A% NV d8 FH 23& AA ) B n}
e AFdA A5l we W AA|JL 2ER
EHol AR 747} vlgge] vtn Busth £
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Agor e Co-Cr AA TIN & I EA|ZH 3,
o] vute] FAlE 2m FAEE AE EHY AANFHY
AZ7d e AREA 9% A4 €2y, TiN
ion-plating I3 < AA EHe] FUFoE AR
3HA Ho] HlAlHQA B A9 W3l o3 np
o] golx Aoz AZEY, vlAH L AAY FF/,
B9 F59 A0l Bl Hlg} ATl 250
~353gm® Z4E YeRo] TiN ion-plating®] ¢
8 AA e} HepA Atol9] npEEol fo i A HAa
q3S & 5 AT o] T AL Fig. 4-79 npF
g Ay Fo A B FAAAE G #F
A & 4 & A} Zo] TiN ion—platingdHA] F-2
B7°|] TiN ion-platingd A+ Bt A4 2 B
d oA H& AR FEE B npEEo] Foe
AL & F AU

234 AA e dAFe ] Gl A 37HA
Z579 Bzpld 98 AAE AL H 59 wiEY
< 4y AAE AL ¢ AR BF {o
A A @A JebdoHP<0.05)(Table 4). v&E 2
Fig. 4, 5elA & & Sl A 2ol AlTH A4, A2
T3 A5, A3TH A6TS ¥lmdl B 48 AAE
AHEE A4, A5, A6To] 98 HAAE AHEE Al A2,
A3TRT 242t MAe] BHol B8 AZA Ho 3l
2S¢ 4 9t TiN ion—plating® ] & AAE
o] &3 BrolA = BlT# B4w, B2+ B5¢, B3®
I} B67< vlws] 2w 43 HAE A8 B4, B5,
B6®o] 948 HAE A&-% Bl B2, B3TEH 247}
AAe] FHol & AZA HAYSE ¢ F I}
(Fig. 6, 7). Franks} Nikolai'®& &%) zpo]d] <
3 948 AART ZHY HA A wpdEo] v Adn
B33, Riley 5%, Echols™= BepAs 324
Ho| & Z+q AA7L LE HA vjg & npEE LS
Btz e £ AFME 743 HA7 43
AA Rt 166~366gme] ¥ wHEE-E Yeigit
E AgdAe AAZ Bal €22 23071 A1F
& we] njEY F ) A upFHE 33 Hlw
%A% Riley %, Frank$} Nikolai'®, Stannard 5
D Garner £° Kapila £2¢ £5738 & AA7}
2 YollA o5 o] utEFe g AFE
&5tk Endo $¥¢ nAx8A Bapls ARt
olo|A YEIGE EFuHEH L X ol o]Fd FU
3 F¢S Yeh, A8 7] dA A 9.3 &5
7] A (sliding mechanics)ell #H=3 Frlago] A
718 AA ] E&FHQ Rolo|FS AR 3 HF
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Ao nge AL 2] g EF0EH
o] Z%o| ¢ Fasdtrtn sk

2 AN o3 wiEY 54 Ag2H S vw
& Ad kA F83 ARE 4AEg 4+ gdidh
TiN ion-plating®}x] &L +#9 npEd EA IF4
(Fig. 10, 1)< 29 Bl 2 oA A7 23
o]7] Al&}sts A Aol A npEEo] w9 A0 AT ¥
Zjo|d FrhAE - FAupF o H]g] 30gm o]
9 @ F2 vehfiz Itk 23y TiN ion-
platinggt ¢ ulag &4 FA(Fig. 8 9MAE
TiN ion-plating®l] &3} Hdl AR n}&d¥ 7 SFutd
g o] &tol7} TiN ion-plating3tA] %-& o] Hlg] =}
22 ¢ 4 9tk = TiN ion-plating A&l 23] 1]
AHoz Faazl A FHd 8 Hd) 3
AntAE g 3A FA RS Aoz A4

A2, A5 B2, B5wolAe Eukdy E4F3H F
o] e Tl viE o9 EFFs EEAY whE
Agto] H#U3R| AL dAHT) o] AL Fig. 3
A #HEH AT} o] Mgy HagA &3 UHe
zZAA AAJYAY EER7 EAE] & A
o2 FZHE & FgtaE HepBl S AMS-E A3 A6,
B3. B6oA = & ol vl&] FHdl FxulzoA
TEE dgo gl W] WS FH3I e
), o] Fig. 394 #&9 RA# o] ZgixE Hel
A Wl A3t ZstdA el 2 Aol 710"
AR FZHn)

S, &5 0E3 2 TiN ion-platingd 7 ion-
platingdtA] 22 Tl A Hdl FA|npFEnrFel i}
ol Holx ¥m A9 H|&F g HolmZ FHu
AA N dee) 5718 A A4 50 Al
A To) BF71A0] N2 GEE 9v|stan, %0}
FHoM e A TG A J&FS A
BeS THA L2 AARetaL oy o] Ao dsiA
T U d77 293 o= Aztdd,

V.28 <

TiN ion-plating® Co-Cr A A (016", 016" X .022")
¢} ion-plating®| x| &2 AA(016”, 016" X .022")E
o] &3t1, 3714 £79 Ba&P(TIN ion-plating® &
& Hepl, Mgt Bl 2 EeaE BHE)E o
Aoz nAAHE Psla, A7|dA dojA upE &
A FHo2HE 13 H FAvpEY, 18
I AR BEFe EHELS FAAAENH o2

Tin TYX2|El Co-CrAl MAE Mol OIEXEH

#2@ste TiN ion-plating®] &35 AES A3 v}
S 2L A8L Ak

- 37}A] 59 Baldl TiN ion-plating® XA &
AHS-3 4 9-9] vlE2 & TiN ion-plating ¥ A &&
HAANE AHE3 A 5-9f npEE Y 242 BATgH S
2 FYAUA ERTHP<0.05).

- 7HA) FR9 Bl 948 AAE 2SS A Y
npEE e Z2HY MAE A A9 rrRgEg
747y BAGH R FAAUA FUTHP<0.05).

- 98 AAE A 4 TiN ion-platingH A &
2 AAE AH&E 497} TN ion-plating® A A
2 A4 AR AA 9 Bl £%9 W
& A F3E& e

- 48 AAE SR AS Antd o 94F MAE
ALEE AR A 2 Bl €29 Edel ¢
S AR FFE VERAT

- TiN ion-plating® 93 AAE AMH-S 2-¢ FA
oA EukdEge Ae ¥R Yoy TiN
ion-plating® 28 AAE A3 F$ FA v
& SEupiEEEg i E3ith

- TiN ion—plating¥|A] ¥& AAE A& A7}
TiN ion-plating® A& AF&3F Lo Hl&] &
Auizgo] EnlEgET 44 3o
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- ABSTRACT -

The Frictional Resistance Of Tin lon-Plated Co-Cr Orthodontic Wire

Ho-Kyu Lee, D.D.S.. M.S.D., Ph.D., Oh-Won Kwon, D.D.S.. M.8.D.. Ph.D, Kyo-Han Kim, Ph.D.*

Department of Orthodontics, College of Dentistry, Kyungpook National University
*Department of Dental Materials, College of Dentistry, Kyungpook National University

The effectiveness of TiN ion-plating was examined with TIN ion-plated Co-Cr wires(.016”, 016" X 022") on three different
types of bracket(TiN ion-plated metal bracket, ceramic bracket and plastic bracket).

Maximum static frictional forces and characteristic curves obtained from the frictional characteristic graph, were compared
and surface roughness of wires and bracket slots before and after friction experiment was observed by SEM.

The obtained results were as follows :

- The frictional forces of TiN ion-plated wires were significantly lower than those of non ion—plated wires(P<0.05).

- On the effect of wire shape, the frictional forces of round wires were significantly lower than those of rectangular
wires(P<0.05).

- As the result of the SEM observation on the wires and bracket slots after the friction experiment, the surface of non ion-plated
wires was rougher than that of TiN ion-plated ones.

- The difference between the static frictional forces and the kinetic frictional forces was not significant in case of the TiN
ion-plated round wires, but -the static frictional forces were a little higher than the kinetic frictional forces in the TiN
ion-plated rectangular wires.

- The static frictional forces were much higher than the kinetic frictional forces in the case of non ion-plated wires.
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