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vhxjal o 2 A} Z5H A bracket-2 BFEN @A YL
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150 BRUWEE 3 obg Ed AR Ax 2R
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o] K E-2 Student-Neuman-Keuls multiple co-
mparison test*® & {75l g}
- Bracket slotfB#& BH3r B4 HRE FHE
7l B, EKANA AR 4209 HEEMR bra-
cket*& F4 3 o}-g, Topcon Universal Measuri~
ng Microscope (TOKYO KOGAGU KIKAI K.K J-
APAN) 2 sbotiB@& EE s ek (Fig 1) B
H e UEl ks A—stdclh. HERE 224
F—emt 85 426 A4 bracket 8] slotiEfol Hl
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Fig. 1.

fE= Tukon Microhardness Tester (Vickers)E &
At & BalA 54 AEd oy FHEE H
#5+9ch. (Fig.2) bracketBMligE el 4#H& Bt
o] 4B bracket-S EMERARA| 7] #, bracket gl
BES oBEMEe = B¥ A

Topcon Universal Measuring Mictoscopé

Fig. 2. Tukon Microhardness Tester (Vickers)

*]1. Mono-Lok: RM. Co

*2  Company A premolar bracket: Photo-etched base brackets (Tomy)
*3, Company B premolar bracket : Contur-lok base (R.M)

*4. Company C premolar bracket : Mini-mesh base brackets (3M)

*5. Photo-etched base brackets (Tomy Co.)

*6. Contur-lok base brackets (R.M. Co.)
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MI. % 5 i &

FE SHAA & BE bracketd) Fiug|EEmE
© FE—3 A4 bracket o] EHFERE ¥ o} Jgto
v, BGRTEe s AEF £ dglch (P> 0.05)

BasefRE7F A2 cl2 3 A bracket 3}
34 bracketoll A & HLGE FiE5EME S
BEe P=0.05 HE/K#e4 Company C bracket
o] Company B bracket Xt} 5|3EME 7} =91,
oE JRE Mds FEY £ gk (P>0.85)
& 1)

Bracket f4#, slotfgf&-2 0.459mmoll4 0. 469
mn2 HEAE gl ek (P<0.005) (G 2)
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i HEES #bd g B4, MES BES
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=718 Fig. 3~604 2o Fm 9l+w=dl, Group.
19 #AH-& ASTM grain size No. 8IEE 2 gt
EHR s BELSE =9k (Fig.3)  Group.
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o] #h Hot o] TR o, =3 ul ¥
Siffko) ¥ alch (Fig.d) Grawp. 19 K =g
BERfiol ks ASTM grain size No. 6 2 L
o &3l f&&fro] Group. I Hre} o2 giRst A
$ & 4 9rk (Fig.5) Group. Vo] #A-& EiRol

g 1. ) bracket3 4 bracket ] GlEMEES) Fi5(fel BI%ERA ke/om?)

Company A iﬁémolar Company B premolar Company C premolar
brackets brackets brackets
Recy- Recy- Recy-
New N N
cded | Diff- Yol ded | pitt | " | cled Diff-
brac- brac- brac- ,
brac- | erence brac- erence brac- erence
kets kets ‘ kets
kets kets kets
X 61.85 58.53 3.32 60.90 56.52 4.38 67.01 62.78 4.23
S.D 28.22 18.67 19.60 15.57 16.73 18.36
N L 10 10 10 10 10 10
P > 0.05 P >0.05 P > 0.05

7= 2. Bracket BRI slotigfk el Fi5) Rz (o)

New brackets Recycled brackets Difference
X _ 0.459 0.469 0.010*
S.D 0.008 0.009
N 42 42
P <0.005
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% 3. Premolar bracket metallurgyell $5} #E®E mHa

) Hardness units Microstructure
Group Recycling method o _
(Vickers hardness) (ASTM grain size No.)*
1 Control 216 Grain size No. 8
1l 250°C, 1 hour 211 Grain size No. 7
111 350°C, 1 hour 208 Grain size No. 6
v 1100°C, 1 hour 143 Grain size No. 34

* ‘ASTM Grain Size No. Calculation
:n=2"" n!100f&2] BENA 1inch*\ell Sof 9Ji graine] 1 N: §EfkumE

Fig. 3. Ph‘otomicrogfaph of new Rocky Mountain Fig. 5. Photomicrograph of new Rocky Moittain
bracket bracket subjected to 350°C for 1 hour.

{thermal treatment control) (Magaification, X 200) (Magnification, X 200)

Fig. 4. Photomicrograph of new Rockey Mountain  Fig. 6. Photomicrograph of new Rocky Mountaiﬁ
bracket subjected to 250°C for 1 hour. bracket subjected to 1,100°C for 1 hour.
(Magnification, X 200) (Magnification, X 200)
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A STUDY ON TENSILE STRENGTH AND PHYSICAL ALTERATION
OF THERMALLY RECYCLED METAL BRACKETS

Park, Chang-Gee, D.D.S.
Director: Lee, Dong-Joo, P.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Chosun University

........... > Abstract <

The purpose of this study was to measure and compare tensile strength for 3 types of new
direct-bond brackets and the same brackets after recycling and to evaluate recycled brackets to
determine the extent of physical alteration after recycling.

Three types of new direct-bond brackets were bonded to recently extracted human premolar
teeth and the tensile strength was measured by Universal Testing Machine. The brackets were
recycled by thermal process and the tensile test was repeated.

To determine the extent of physical alteration after recycling, the slot width and the hardness
of metal brackets were measured and to analyze the microstructure of the brackets, photographs
of the bracket microstructure were taken.

Following results were obtained:

1. The tensile strength of recycled brackets was lower than that of new brackets, but there was
no statistically significant difference. (p > 0.05)

2. In the new and recycled brackets, the tensile strength of minj-mesh base bracket was statisti-
cally higher than that of conturlok base bracket, (p < 0.05) but there was no statistically
significant difference between production of other companies. (p > 0.05)

3. The slot width of metal bracket was enlarged from 0.459mm to 0.469mm as a result of the
recycling process. (p > 0.005)

4, As temperature was increased in thermal treatment, the grains of bracket metal gradually

became coarser and the hardness was decreased.

..................................................................
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