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TiN ion-plating®] @44 HelAle] A &473 5 e & dolir] 9ste] Al 7 Mz & 7|AUgu S
1A e 2EQE A 2819 B Aesln, TiN on-plating ¥ E223} jon-plating $A ¥& He#l& X o}
AANAE W 27 D A7 ALE, A A4ARe] FAAAAN A B4, iR o] FARAR G BAE v B
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- TiN ion-plating = 3}A] e A 24 A2t 3-2] A A7 == Micro-Loc® ©] 5.89-21.77 MPa, Foil Mesh# ©] 4.27+
1.12 MPa, Undercut®@ ©] 2.64+058 MPa&Z Micro-Loc¥ o] 718 &%, 2L ] Foil Mesh® 1% 3L Undercut
o] ¢ YERHTHP<0.05).

- TiN ion-platingA] 2442t %9 HAREE Micro-Loc® ¢] 6.26+151 MPa, Foil Mesh#o] 7451201 MPa,
Undercut® ©] 2.93+0.84 MPaZ ion-plating 3}A] %2 729 92 Foil Mesh® ¢] Micro-Loc¥ 5.t} 23] %A
Ve, Undercutd o] 94 743 & HAREE VER] S eh(P<0.05).

Ion-plating 5ol W& 24717} Zo] F A7 5= 37kA1 8 25| A jon-plating?] 7811 21 Foil Mesh3 o] A wt
Folg F7k7F ARTHP<0.001).

- A7 A A A jon-plaling?] S50 BAGe] AukA o R 21D AR ERY ZUlsg o e g e U
ERyi et

CAAAR S FARAE R Wt A3 Bl 7IAE ] el jon-plating Aol #A §lo] #ile] HelAl AW
o2 & A 5|7} HepllH x|ofeel Alolo] At FAW-E YehlRla, F71AAe] A4w 22 FE Ve
Wit

- gebHe FARMAER A RA A Thakdt whd] ko] vEbsit)

(Z=QE0! © TIN ion-plating, 21K SEN, &R2UE)

.M B2 BAE e AZIZE Jh
71 o) F Aofe] Mz} A A gte Stk
Aolrol g4 2} 25322 Buonocore” 7} B Bl S Aleh Heplo] /pEE gL, el
Aopdg Ao A wxld) thy AH F T WS Al o 7k Ao Bl LEs Jdle

74E Bagk ol# sHssl Elw, olel g Wille] m 5o W Eo| wAE o] A oA ol A&
FAE 7o 2548 048 X e WSS & i Sk

Zahag HaAL 1960d ol A E ol el woldt
D ASCiET A|Djc)et MAEmA st Al w ol AR 9] o5& Y8R e JRlgtA}d
9 A0y XDChE! DAEMA, 14 A AL o] ghout Alg o] RENDBD 5ge
Y Fsoysim Anicist XnMEsna, Fag o g AEFH vk Fo AR o A& P AL
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S5 3 QA Sk T Ak Bl AuFo s ¢
Fota, AE7L e o] e Bapd) o3
HE xofe] nlr® A8l nlaAAge] 29
debondingA| el bl el w4 5o ¥4l 58 <t vk

kA Ay el A ek 718 34 2
gl7llo] Wol AMSH | HA 3, w4 HepAle AnA
< Y F de W g A7) o] Fej A 1
& i o g N FEA7)%e] sl ion-plating H*
o] 2ME A, BA| F&3 7ke] FHol whel o
7FA] Azke] wluto] dojx|ut, oL 7hg-Ele| A % TiN
e ek, W24 o] Hojutam, 53] 4Awuldo] H
o} A, wdAHom EYs A $8=a ot
W @Gl o2 @ TiN 3] ete] o] gol] g
A7} o] Fo & ko), AA7A] g § A, 2
Aulz 28 wlto] TIN FBA o] o g 4mA?
A g WAl maAg? g el ek oY
7} o] Foi A, AA PN A TN ekl e @3
& A& Algo] ek YL dojx o ik
gy wg -8 Bl AnAdE Eole Wy e
2 TN g9Aels g8 25, 2epale] A
TiN 92to] §}eixz, HepAle wgd g A W=
o} gl A7 A ofol] HAbE ok st &, TiN 3| 2hA
2|7} BepAle] xloto] gk g ate ol ojul gt &
el R = o4 B T Ry

2 AT e Al 7 AR e AU E
WAl 2 Qs g HekAlE desta, o
& B TIN ion-plating= #&3te] TiN ion-
plating ® 2.3} jon-plating ¥A] &S Ha}A &
Aotell HAAA Z7] 9 ANAAN Y RIS
27 ¥agro 24, TiN ion-platinge] BalAle]l #
A7y ol| vX| & gkl #ete] dolrotr,

IRV == ==

1) &gili=

A8E g8 WAR AR Folr 2ot
FEEo] gla, X #o] AMG XolE Fi} s AR =
AHEEFGlTh WA Aol FA| 2E B 7R
Aol galoju} o] F& AAG F A2 gl
Ry 3 AEA AT Hele AT Y E AL
okl Wlel gefol wek 37k4] %, Micro-Loc
B(Tomy Co., Tokyo, Japan), Foil Mesh H(Tomy
Co., Tokyo, Japan), ~12] 3L Undercut %(3M Unitek,

okl

A
&
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Monrovia, US.A)& Ae3al s, A8 grore
2% no mix adhesive?l Ortho-one(Bisco INC.,
Itasca, US.A)& AH8-3t9it).

2) TiN lon plating X2l

TiN ion-plating # &l & 3l Heb& WA trichl-
oroethane, NaOH, distilled water, isopropyl alcohol
GO R A R 2S5 A ste] @2 T 2 F2 o
A A2F 107 torr) & w718 TS Ar gasE 39
Al71HA 2F 1087 Ar gas bombardment & 8§ $F 0. 24
TiN 9)9te] J28& o]y 918 AAeE Psigich

TiN 9 2hA 2]ol| = ARC WA 8 122 F ion-plating
A2 (PG-5Y, Ton-plating system, Shinko Co., Japan)
& A3 o] AR e AYEoR o] EH e A
2A 593 W § 7taE AN ga SR
719 o] &8l arc WS YoA FTUES o2
A7) 428 7HAe 182E 107 - 107 torr B
o nAFoR §A 8k ARl beam W o] o8
HE(T) ARAGS Aol F9, SEEANA RA7L
WaEekA =i, o] GHAEL o] 2shd T v
wo] s Szt FE) osA] o] 3¢ ),
ol 23t FUPAE F2 AUAE 7HA WA kg4
742N} BE-g-8le] wlx|e]dol] F2E i oju of
1-2/mel TiN #]ue] FAJHET} o] v Bojx]= TIN
bl Al Wk 7hae] el olalA] AR E W,
A E 7ha BG4 6X107 torr 31 oM,
Type V 535 Rth fapo] st 2 wr) & A4
2 A& Holw, Type I 833 H]5:8 Ao
o7t et AW S Y, SFEOE G Ao o
2 7Ae A Jeh i
3) & A MIA

2o} ) AlZE pumice® ArFgE & 379% QAke
Ho g AP FYHAE 3022 F2A1Z F, 30
220 A, 532 Ax=AZTE 1 F Ortho-one kitol]
A& primerE HEpA P} Xojol] A 2 R by,
Bl YAE gela AR elE xolo] AT
WA P A wE o, e AR Al A s
AlAe Bzl 71w e e jon-plating?] f%-
o uwket 670 e B YTt

AT Bl 714 Ho] Micro-Loc A, A I+
& Foil Mesh &Y, A M7+ Undercut %] 242} lon-



Vol 27 No 1, 1997 Korea J Orthod.

TiN lon-Plating0| &g =Seafe| HAZZH DXl HY

Tooth preparation

I Enamel ground with pumice ]

[ Washed in running tap water ]

| Dried chip syringe |

Etch 37% HsPO,, 30 secs |

|

4
| Wash 30 secs |
|

Bracket preparation

Types Ioni‘;:ting Ion:I;‘)lu:ﬁng
Micro-Loc O ®
Foil Mesh Pay A
Undercut a |

I}
Dry 5 secs i
| r J
| Apply primer to enamel and bracket |
)
L Apply adhesive paste |
L Allow to cure 30 mins I
|_ Stored in water l
|
C —]

SEM finding on the cross—
sectioned surface perpendicular
to bonding surface:

Tensile bond strength
measurement

Fractured surface
SEM finding

Fig. 1. Block diagram of experimental procedures used in this study

platingS a4 % 2492 FsAx, ANT, AV
T, AT 1, O3, M9 ion-plating g 7 $-
2 skt

4) HRAT =

ANFE AL Aol 3087 WA § 379 32
Zoll 24N 7L, 6719, 12709 B9 F whgA 3 7] (4202,
Instron, Instron Co., US.A)llA] X2 ol o s BalAl
o] JAFHAZLEE S48, o|w crosshead spe-
edE Imm/min® &} t}.

AGAE A 2Ja doA = HUeFE Fato
Bz Z)1Awe] dAo R o] HALEE A4t
8klch, SPSS BAIAM 2] 8- e RIS o] §-3)
of 7t oo Hov REAUAE T8 2v, TiN ion-
plating 5l W2 24A17F Fo] HAZE Hlue
t-test, HepAl 714w e] Fejo] whE 2477k Fo] A
27} % ¥ 1 one-way ANOVA$F Duncan’s mul-
tiple range test® 7% &3] cl.
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Hapdl 71Awe gy, ayn AFHAAE 54
T ggtd 2l ZIAHe A g xole] S
FALA A E W) 4 (S-2300, SEM, Hitachi Co., Lid,
Japan)©.2 #-33s-9r)

B 714w Fefel whE Bepl A A
< A7) el HepAlo] HAHE X ol low speed
diamond saw(Isomet, Buehler L'TD., US.A)& F4*
afol] HAAR FAQ Wako g Mgt F QA F
AR A o2 gasield

ol ko] AH IS Fig. 1] Ve ot

m. &

&
1 B2l JIMEO FARAIE0-E 2

Bl 1A FARAAER 7 3 A3E Fig,
2 vehlia glck 7 Fee] HebldlA ion-
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Micro-Loc | Foil Mesh | Undercut
Non lon |
—Plating |
Ton—
Plating
1 am

Fig. 2. Scanning electron micrographs of the bonding base from 3 types of TiN ion-plated and non ion-plated

brackets

plating® -9} 814 e AL ajo)e FALAR Table 1. Tensile bond strength of three types of
A7 PN Ve ekt Micro-Locd bracket (24 hrs) (Unit . MPa)
& A% oF 04 mme] wrEEel F Fol HepAl Group ‘
VAol G4 5ol 93 ] ERole etchingd] Conditon Mero-toc  Fol Mesh  Undercut
olgi A Aol S mAg QARI} FAEo] 9l Non lon-Plating 589177  427+1.12 2641058
408 £40) BAYAT,

Foil Mesh® 5 4 &89 20| #3525 1 mm lon-Plating 626151 74542017 2931084
o] oF 474 blocke] EAAE A m& njAl g AEo] A o+ P<0.001

2 axsEe] sle FHE yehla Slvkh
Undercut® 2 714 ol FURGF ALbE7] #42

o] FAx|o|glq, ALZFET| - Alolel= undercut©] 10
Ao} gt} o wey smconnm
TN kon-Plating
gl Aol HE2WA L Micro-Loc#, Foil Meshd o :_
Undercut 39l %02 2 Aoz o e, Ll ]
g of
2. SRAE - 8
b}
o I
Ion-plating®] 5 W& 24A7F 398 HANE 2r
£ Fig. 3, Table 19] vehfsL ¢lrh. '
Ion-plating= 34 & 7§ Micro-Loc¥ 2 5.89 0 Micro-Log Foll Mesh Underount

+1.77 MPa, Foil Mesh® & 4.27+1.12 MPa, Unde- Bracket Types
e 96t
reut 262 058;1\/?;3& et A Fig. 3. Bond strength of 3 types of TiN ion plated
Micro-Loc® (1 )& th& F 3Lnt 4 Sl and non ion-plated bracket(24 hrs).
& FAEE JER Y 3L(P<0.05), Foil Meshd &= »5 Doy 001
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Table 2. Comparison of bond strength between each
group (Non lon-Plating, 24 hrs)

Group I I
|
I

*

Table 3. Comparison of bond strength between each

group (TiN lon-Plating, 24 hrs)
Group \ v Vi
3
1% *
Vi * *

TIN lon-Plating0] I8 Betale] MAZTo| 0jij= g3

Bond Strength / MPa

180
Immaersion Perlod / Days

Fig. 4. The effect of immersion time on the bond str-
ength of 3 types of TiN ion- plated and non
jon-plated bracket.

Table 4. The effect of immersion period on the bonding strength (Unit . MPa)
Group ro-Lo Foil Mesh Undercut
Condition 1day 180 days 365 days 1day 180 days 365 days 1 day 180 days 365 days
Non Ton-Platin 589 8,68 7.33 427 588 6.66 2.64 473 4.08
o +1.77 +1.46 +1.23 +1.12 +1.79 +2.07 +058 *1.06 +1.71
Ton-Platin 6.26 6.16 7.19 745 11.35 10.90 2.93 4.50 488
n g +1.51 +1.33 +0.72 +2.01 +1.83 +£3.59 +0.84 +0.60 +0.90
Undercutd (M) B F-24 A & HAAEE (Table 1, Fig 3).

YERA A HP<0.05) (Table 2).

TiN ion-plating= %F 75‘% Micro-Loc® 2 6.26+
1.51 MPa, Foil Mesh® & 7.45+2.01 MPa, Undercut
& 293+£0.84 MPaZ YETE  lon-plating 844
%e 799 2] Foil Mesh® (Vit)e] th& F g x
o 94 A w2 AALEE JERIA 2(P<0.05)
, Micro-Loc¥ (Vi) % Undercut® (VITH) Bv} 59
A A ¥ FAAEE YERATHP<0.05) (Table
3).

Ton-plating 5l W& 24X3 $9] AFYEE
Micro-Loc# A ion-plating?t IV#e] 6.26+1.51
MPal & [+ Brt 7t F7hstou BA g Ao s
= Aol glaP>0.05), Foil Mesh& oA ion-
platingdt Vo] 745+2.01 MPa® I+ Bt} F2 gk
Z7}7} 9 3(P<0.001), Undercut® oA ion—plating
g VIito] 2931084 MPag M B} ofzt Z7}s}

oV BAgHoRE feldel fITHP>0.05)
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g #4713 A e AEAHE Fig. 4, Table 49
Epfla 9ok

Ion plating & 3 73¢9} 31A] ¢-& -9 RFolA
ANZA N WE HAAEE V9] 180¢-S A ¢ sl
e 271(19) AR ERT 15-79% 3 = 2718191
=3
3. BAHD0] =ARMAIGIDIE A&

Fig. 59} 60 193} 3654 $9 7} BalAle] X]o}of
et A 3AAe] SEM 42 Hola vk Bell 7)
Aol Jefut ion-plating f-¥-ll #Aglo] o]
7 2l 7MW o s & W golrt Belle) x o}
ool Alolo] A AW YElIE & 4 A,
ANAAG A= HAAHL 79 vaaEA
Hate #FY 4 gloloh



288 MR 2Dt CHRIDER 272 15, 19974
1 BxAY
Micro—Loc Foil Mesh Undercut
Mon lon-—
Plating
Ion—
Plating

SO0 um

Fig. 5. Scanning electron micrographs of cross-sectioned surface perpendicular 1o the bonding surface of 3
types of TiIN jon-plated and non on-plated of brackets(1 day). (B . bracket, R . adhesive resin, E .

enamel)
ABS DAYS
Micro-Loc FFoil Mesh II'ndercut
Non lon-
Plating
fon—
Plating
B OO pem

Fig. 6. Scanning electron micrographs of cross sectioned surface perpendicular to the bonding surface of 3
types of TiN ion-plated and non ion plaled of brackets(365 days) (B bracket, R . adhesive resin, E

enamel)
— = 5 19, 180¢, 365¢d ot A F 747te} Aop5a
CI010] FARIRIBIONY it k= 19, 180%), 4 ;
4 HERE NEARDIE 28 veplZ shgwe) FAAARNA B2 A9E w
of i vl

Fig. 7 - 150141 Al 74219 Belzl 714 Fe o
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Micro-Loc Type

1 DAY
Tooth Side Bracket Side
Non
Ion
Plating
Ton
Plating
AR ——
1 mm

Fig. 7. Scanning electron micrographs of tooth as-
pect and bracket aspect of tasted speci-
mens{Micro-Loc type, 1 day).

Micro-Loc Type

180 DAYS
Tooth Side Bracket Side
Non
Ion-
Plating
S > sk
Jon-
Plating

v ——
1 mm

Fig. 8. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens(Micro-Loc type, 180 days).

TiN lon-Plating0| M E =2aple] &L DA P

Micro-Loc Type

365 DAYS
Bracket Side

S 5.

Tooth Side

Non
Ion-
Plating

Ton—
Plating

1 wm

Fig. 9. Scanning electron micrographs of tooth as-
pec: and brackel aspect of tested speci-
mens(Micro-Loc type, 365 day).

Foil Mesh Type
1 DAY

Tooth Side Bracket Side

Non
Ion-
Plating

fon- N
Plating 1

. { ¥ ﬁgj%ﬁ
1 mm
Fig. 10. Scanning electron micrographs of tooth as-

pect and bracket aspect of tested speci-
mens(Foil Mesh lype, 1 day).
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Foil Mesh Type

180 DAYS
Tooth Side Bracket Side
& f
Non
Ton
Plating
3 AT
Ion R 2 B
Plating

1 mm

Fig. 11. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens(Foil Mesh type, 180 days)

Foil Mesh Type

465 DAYS

Tooth Side

Bracket Side

e e e

Wt

Non
fon
Plating

Ion
Plating

1

Fig. 12. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens(Foil Mesh type, 365 days).
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Undercut Type
1 DAY
Tooth Side Bracket Side
e —
Non
Ion- i
Plating
L]
Ion- S e
Plating
———————
1 mm

Fig. 13. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens(Undercut type, 1 day)

Undercut Type

180 DAYS
Bracket Side

Tooth Side

Non
Ion
Plating

Ion
Plating

Fig. 14. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens(Undercut type, 180 days).
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Undercut Type

365 DAYS
Tooth Side Bracket Side
S e Y Cnuia

Non

Ton-
Plating

Ion- i oo iy
Plating

1 wm

Fig. 15. Scanning electron micrographs of tooth as-
pect and bracket aspect of tested speci-
mens{Undercut type, 365 days).

Micro-Loc# ol 4] 147t A Al gJFE X o}Zo|
747k AR WRelA SR 93 7F Yebska 18043t
AAE B BaA R 77k F8, & 2 714
e ER-EWAA #e &3 o7 7t velgtth Ton
-plating 3}A] &3 365U 7t A A e A9 A7} @A
o] AAeA A 7} Ve

Foil Mesh& | A& ion-plating &4 &1 197k
HAAA oo 7}7kE wF oA 3 a7}
UERE L, jon-plating 31 197F AN BT
#e AWM 9371 Jebstl ion-plating 3441
Il 18047t FAAHAl U XolF gl ol A
UrAle dX3 Bepzle] AddA Ee7b ol
3 ion-plating 3k 180€ 7t A A] E-& mesh &
5o #zl R &g el lon-
plating 3x] ¥ 36697 A A F-EA o7 X0}
ool gzl WA =37} YEls lon-plating
o] 7% 1804 A 7399} #o] mesh ¥ F-&
#Z WFolA SRt el

Undercut® 9|4 & ion-plating %1 314 7] 7t}
#AIglel A27t undercut F-9lolAde FA W F-2
€4 #37L BURE AAEZ A e Bt
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TiN lon-Plating0| M&& Hap7e] FAYCH 0jkl= G

39 AN Eelse FFer veEt
V.o &

A7 wAE AREA 2EAYA 2gL
WA 2 71AA JAE 7k B, s, w8
AANE 7V ol AHRE o gt 2EJE A 28 B
A AT 5 S5 vAngdoz Qe o
¥ 5] 798l Hha, 2 A3} 4w)4de] Fof
v EFobay Hepl, Alete] Bl F3) 2ol X|ofet
ARG A 7HA e Beple] Al 5 a A E
o] AndE 7187 913t g o] o] FolA it L
Hu AnAE AN BeES 71 A b
B3, AAe] AR EAFAUSY Wy
F34% 3ol £3Y 59 o] 742 BAHE of
ZIA1A o]#E HES FdH o g Hrle) B w AH)
A#| 2~ 28 Bepllo] 3] R 20& /Il |
T Sl

o8 ARE FE&4 A5 AvAEE SRS
FAl Aoy Wnte g & SV 9@ B
WA g 7]go] EYEA, 1960d o= X FS2)
<3 AFg2e|eE $83F PVD(Physical
Vapor Deposition)2] 8421 jon-plating ®*] 71
= At

A e Adeor g start gasky &
on EH7dE d¥E BA gda uexe 3
YA 4 3= ARC B3 314 % ion-plating
A7} FpE o] WA A, WukeA, Wvlad 5o e
A Aol $43 9u-E PAY 4= A UL &
3 TiN 998 3§34, 23 %, A4, WntBA &
o] Aol $-gratu], 273 P 93 wimA] Ro}
o whebA A, S FE S o] 43 TG & A F
o B2 880 AlEHi Yot

A #-& A2 NE jonplating ‘J] L&l o
ATe HFR' Ve A7HE 4848 B TN ion
—plating Aol oJa] 71414 44 3 WHA <] 7
A Ande Rasda, A3 P2 2Hddx
28A w3& A9 TiN ion-platingol] thalx &
T-3te] AriAdE Z)AA dde] o] dRes B
23413, A 5 TiN ion-plating 44 FX &
o WA 2 yA3E 4 5% TN 9AeE 2%
AT wpRAF HalM, A 52 TN ion-
plating 3+ w73 & 2H A~ 2€e F&689 W
o ATE FPFo2ZN YL FXE UE TIN
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g2} o] o]-go] AndE FIAT= A o] Lol
= B o] dFol 45HAT. 2t 288
2 24 Hapld TIN 3|94 2 & 3 4 ¢ 494
9] g2 o] FolA| 1} TiN ¥ uh& HpAl A™E o}
Yk @3 HE2sfof st 7|AW7A = TIN g9}
o] gAx]o], XA} BEATe HAEe] ol
Ggo] WA Aol e TR Ho] Brh

2 AgdMe Aol s 28 Hel oA &
Al 7HE ol AM-EE 1AW Fe 7F-dl Micro-
Loc®, Foil Mesh®, Undercut®d 9] 3 2§ 93}
o TiN ion-platingA17] th&, X &3] HAPEE
3 7Fske] TiN ion- plating 814 %<& Hebzle] 2}
=gk vl ghe 24 H A7 Ee] viA = TIN ion-
plating®] &atoll Wajr] HE3F )

Bl 71xHe] Fels AS perforated base}
curled lip base’t &70EQ31 Lee 52& 722 o)
perforated base?| 7% 5-16 pounds®] % $¢le|x,
curled lip baset 8-23 pounds®] ¥ et Risly]
t}.
IoolF H e HAAYE 47 da BgAle
base] mesh® A-4-3}7) ¥ 93 Dijkman¥} Retief'”
2 British standard 100 mesh gauze ¥2 60 mesh
gauze?t 3 71AH fA¥E JHYa i
1 % Reynolds$} von Fraunhofer” % mesh-based
metal bracket®] perforated mesh-base bracket@} H]
A W Hold HAAEE vepdvin vt g,
oL F& Bl gz AFYHE Eolv ¢
g o 34 Bl W polymerE coating
8}l o}, perforated base system¥} W) ma) A& <oF
7k & HAAEE eI T mesh typedll B8l A &=
40% A=l A A] eskrha Bashsich.

28, o33 perforated type]Yt mesh type&
gRlo] o g wZuo] AL F X HRE 5o 4
7v Y71A "L, A HRe] Weg e e
Micro-Loc®, Foil Meshd S & HeglA o] A9
el 7} vk o) AT

HEAZEE Eoltle =g Hisl wojx9 g
& akE W ok gxlzhe] HEE & A7)
e BepAl A ™o )&t silation, etching, acti-
vation 59 EHA W] GEo R T s
ol &3 ot AAl P E 22te] HARS
wf ol Wol AMEE A glA] gkt

Newman™ & w74 §3-380] A2 1)1 7|

A 3o Aol W7 PaiME 29 Kg/em®” 3=

CHRI WAL 27 15, 10974

o AgA st Besithn 891, Lopez” S} Rey-
nolds™& 60-80 Kg/em™7} A& o2 o Ag& 4
e Agd=dtn 3ich & Reynolds™ 9144
o7 g A9H-E A7) YalME in vitrool A
50 Kg/em® A= 2¥7 %7t B ettt a9,

Siomka$} Power* £ 283 Aol wjsa B
A 1A e E meshd, photoetchedd, groo-
vedg o2 FHi-sta, #2E filled type2l diacrylate
no-mix& AHE-SIAS Wl Z|A WL Fejo] AAglol
ok 7-10 MPa®l HAUT=E YehATha H13k)
.

¥ Buzztta 57¢ Zebag Beb, Mk He
A, 74 Bl Yadog 37kxe) A& tE g
= At HALEE Wkt g4 Hile
mesh® @] 7% #z1e FH(fillere] el whel 5-7
MPa®] HAZ=e JeEpIA D 5% 2l 7
% diacrylate] #|%lo] 7bg &g o] wrim s
.
ol¢} o] AAAEZL Ao ulgh vhaA
Bl A7AdEE FHEAA AR & v 2
o] AAZEE AR B9 2R 244 &
7, curing type”, AR A, X0} sk A M)
AAepPie] v Gl ng depe] HAdEg
< 48402 Hrlsr)e oy

B Adoa AMHEE Micro-Locd, Foil Meshd,
Undercut® 2] Tin ion—plating 3t &8 Z-%-9| 24
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-ABSTRACT-

The Effect of TiN lon-plating on the Bond Strength of Orthodontic Bracket

Seok-Yong KIM, DD S M Sp , Ph D, Oh-Won KWON, D.D.S., M.S.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

This study was conducted to see the effect of TiN ion-plating on the bond strength of orthodontic bracket. Three stainless-
steel brackets with different base types were chosen; when TiN ion-plated brackets and non ion—plaled brackets were bonded
to the teeth, initial and long-term bond strength were measured. The observations of bonding surface and failure sites through
the scanning electron microscope were analysed and compared.

The summary of this study was as follows:

. When TiN ion-plating was not applied, the Micro-Loc type was the highest in bond strength atter 24 hours as 589+1.77
MPa, followed by 4.27+1.12 MPa for Foil Mesh type and 2647058 MPa for Undercut type(P<0.05).

. Under TiN ion-plating, the bond strength after 24 hours showed: Micro-Loc type - 6.26+1.51 MPa, Foil Mesh type - 7.45=+
2.01 MPa, Undercut type - 2.9310.84 MPa. Unlike in the case of non 1on-plating, Foil Mesh type showed a higher stre'ngth
than Micro-Loc type, with Undercut type still showing the lowest bond strength(P<0.05).
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The bond strength, after 24 hours, increased in case of ion-plated in all 3 types, but a significant increase was shown only

in Foil Mesh type(P<0.001).
. Under a long-term immersion, regardless of ion or non ion-plating, bond strength in general increased over the initial bond

strength(one day), with more stability.

. Through scanning electron microscopic observation of bonding surface, it was found that, regardless of the bracket base type
or the application of ion-plating, the resin was thoroughly spreaded into bracket base to form a solid bonding surface between
the hracket and the tooth. This was also true in case of a long-term immersion,

. The scanning electron microscopic observation of failure sites revealed diverse failure patterns.

KOREA. J. ORTHOD. 1997 ; 27 : 1567-171
% Key words : TIN ion-plating, Base types, Bond strength
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