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47828 A (FibreKor®) 9 Z3EA

oo EAL partially polymerized FRCQ FibreKor®(Jeneric/Pentron,
Wallingford, USA)¢] 3 2 E(bending moment)E ZA3}al 13 A5 (flexural
modulus)E AAFste] g m ok = F7)o] wgl oW Ztolrt QEAS Lol o 7K
FRCY 144 Abgol ®=g& Fix gelth ol 18] FibreKor® A7 v (%
74:3mm)l, 2, 338 Y TARF:045mm)l, 2, 373 2 HuE 3 dFHgez
ol AR EE 017x025%1 % stainless steel archwire(Ormco, USA)S & 74379l
3] Zt 5 sample® 35 sampleg Ao 2 3-EF3 2l E(Yield bending moment)
(3% offset), w374 (Flexural stiffness), w & 7Al5*(Flexural modulus) 5& 4 %

Agete dev 2 ARE A

1. 017x025%1 #] stainless steel archwire?] FEFIRWEE 12 JFPS u AT
ol 2, 33 93wl 2 37 FibreKor®:= ZH2 0.24, 0.37, 0.64, 0.69, 1.11,
1.28°] At

2. 017x025%1 #] stainless steel archwire®] w5 3744dS 12 4& o AP A 1,
2, 374 9¥89H1, 2 37 FibreKor®s Z+7+ 0.09, 0.20, 0.35, 0.37, 0.76, 0.98
o] ATH.

3. 017x025%1 %] stainless steel archwire?] w3 ATE 12 P& uf AP Al
2, 373 93 vdl, 2, 37 FibreKor®s= z+zb 0.16, 0.04, 0.02, 0.06, 0.01, 0.006

4 Hi& @ FibreKor®, 38 Fd2de F3744, #3945



878 B8 A (FibreKor®) 9] 3 EA

FRC(fiber-reinforced composite)= fiber’} £ 1+ resin polymer matrix@ T4

i

=4 =2 stiffness/weight9} strength/weight= Q& $-FA, A&}, g2 o)A
A 59 Ao de AtgHET. A FFdF = Ak 409937 prosthodontic
framework, orthodontic retainer, splints o= Alg¥o] gom Thdst AFHIE
AN (Goldbergs 1992) oF# WA Fofo| A= EHH o= AFEH A X3star Q).

x
A= fiber?t uncured resing £0 2 48 v} F39slo] AFE3 7] wjEo fiber

ol

9} polymerAte] 9] couplinge] £#| &ol &332 composites "Heold ¢ gl e
Y (Freudenthalers 2001) o= nlg] =49 Ao oj=Ax =33 partially
=

polymerized FRC(pre-pregs)7} AF& 51 91 o™ o]E couplinge] $438te] 253

Aol gA 24S FA-AE 5 U HFreilichs 1999).

Al

Partially polymerized FRC(pre—pregs)i= pultrusionS S|4l A #ro] 7153k o]

Ao A resin polymer®} fiber bundle®] YE7IZFEH FAld A= oA #H
og2x dASIE AEA FHE ZFA Hvh(Goldbergs 1992). 183l TR
gyt =77 AAE B oy fiberd <, distribution, resin-wetting®] B E7FA %

A= 7] w&ol(Chong 2003) partially polymerized FRC(pre-pregs)oll HE|E F-o]3}
o HFTFTHES AAH A 7AF A A E FEE HAA Aok



FRC® Zxu stiffness= F% fiber?] sjdo] #9331 (Morleys 1987) fiber?]
Z 5o+ carbon-graphite fiber, aramid fiber, fiberglass fiber, silk fiber, Celanese
fibers o] Y=d(Galan 1992) WA G0 2 o] AL EHE AL glass fibero]t}. Glass
fiber= amorphous(noncrystalline), isotropicdtal T+% % S &+ silicon, oxygen, 7]Eh
atomE©°] random3tAl Wi E o] = 339U A network®] tH(Schwartzs 1996). Glass
fiberol = 2174 typeel de=dl &3] AEEH &= Ho|l E-glass(electrical glass)
fiber®} S-glass(silica glass) fibere]t}. S-glass fiber’} E-glass®.t} hardnesstt
flexural modulus”} ¥ 3 plastic deformation®l= © & A3 7IA Y} composite
o A= zke]7b glth(Vallittu's 1998).

Glass fiber AH| 2+ =2 tensile strengthE 7FA A%t fiberE $H+-3F FRCY W=+
fiber-volume fraction, matrix®| stress-strain behavior, fiber-matrix interface®} #2
elxbol &l ZAA % (Karmakers 1997) continuous fiber composites unidirectional
L= bidirectional®] A& tE fiber 725 713 2 A ZF¥ Y (Chongs 2003).
FRC material®] 7%= load®] W&ol gk fiber® orientationol] #-5-% =t
unidirectional longitudinal fiber®] 7% load”} fibere] Wao =z 7isd w FRC
material S e B3t} load”t fiber &2t ZAMA AW 2ol HWA A
a1, bidirectional fiber(wooven fiber)®] 4% fiber2] WkWFO| load®] Waky A X|sl=
2 H7}E & (reinforcing efficiency)2 unidirectional longitudinal fiber®] 1/2¢]t}
(Schwartz's 1996).

ddlagsete] 54 & stvrb 8% 94 4ES 7R AR THdolr. 3

o WA LEL stainless steel archwired] ©HA S A stiffnessE ZH oY B
-Ti, Ni-Ti, multi-stranded archwire & T¥3t E24 H42E& 71 AARE &9

Holl upg}, o3 3o 71 A3k archwire material?} crosssectional sizeZ A
gigfA] Abgslof EAQl A5E FIAE ¢ YA HIAGH 2ga HY sHES
Aoz Ao Fo] ¥y ¥ ofygt 4% folstrt. ol Age WIS g
o] el 7ot nibyl 2 HEEo] I EEA Aol AA MAEHI Qe
dato] WA e ggs F

ZItE T, w2 FRCY A9 A 52 bonded retainerd =of A 35

W

FRC(fiber-reinforced composite)®= &% 2|3}l



i oy (Burstone's 2000) FF =24 AHoly 2=AIEA, And, ey 7
sG] Aol JhAHEE W &

(GoldbergS 1992) partially polymerized FRC
AE 7] "ol o9 flexural modulusE Al4Fsle] Aol AFEAl] =S F3
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1. 28 AsAE A

FibreKor®(Jeneric/Pentron, Wallingford, USA =2
FrAstal Aol 1ommE oA AALFGHEIHAI RS A A 2 (F:3mm, T
A:0.08mm) YFGHIAAIHS AAAFPAHIAAAS oz T2 Tol Az st
Ch(Z:3mm, F7:0.08mm)(Fig. 3) 183l HuE 93|A -z Wol AlEH =
017x02521 %] stainless steel archwire(Ormco, USA)S 7& Zol2 zgA AAS
Azt At Al T3 Aol A ol AH&-8h= plasma arc light?! Flipo(Lobel,
France) & ©]&3dte] AAz FAHdA FEEE Fdstx A g0 A4 H
154 Smma9I=2 39, F 45%3F o|Fojxtk. AlHA7]= Absolute digimatic

(Mitutoyo, Japan)< ©]-&3}e] =43}t
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At ol e S AlHe] FHE w7bA] WHE-Slo A moment-degree graph

Fig 1. Torque gauge
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Fig 2. Schemetic diagram of the cantilever loading
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Fig 3. Dimension of the FibreKor® samples
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1. & EF3I 29 E(Yield bending moment)

o] mefyt Av)e wE A3E Table 19 foFstg o Has G4 317] 9
A A A 2wl E (relative moment) 2 XA ST ¥ vhdo] A gdud g 2
e Bolal dRiRckel  Adglel AV bR s ERIEVE SUbekalt e
017x025%1 %] stainless steel archwireE 1= 39S wf 4Fow 2477} 3¢50 742

11, 1.34 =9 v &S YeER Y .(Table 1, Fig. 4)

Table 1. Yield bending moment in accordance with crosssection & size of the

materals
Group Linear regression Yéilr(ljitfg?nnrﬁ)n t Rele1mt(1)\r7§er§lftleld
rectangle 1-layer y=19x+59 116 0.24
rectangle 2-layers y=43x+55 184 0.37
rectangle 3-layers y=75x+91 316 0.64
circle 1-layer v=77x+109 340 0.69
circle 2-layers yv=159x+69 546 1.11
circle 3-layers y=207x+5.8 627 1.28
0170x25ss(2nd order) y=229x-196 491 1

(x: degree, y: moment)

Yield mornent
arnm

700

600

500 =

400

300

200 —

100 T
0

rect-1 rect-2 rect-3 cir-1 cir-2 cir-3 017X025ss

Fig 4. Yield bending moment in accordance with crosssection & size of the
materials (rect-1, 2, 3: FALAF G H1 2 34, cir-1, 2, 3:4d 1, 2, 34)



2. 37 A (Flexural stiffness, moment/degree)

ol mokyl F7)o] wE AIE Table 201 298t on nus {A a7 9
3ol A 7 (relative  stiffness) &2 FAISFATEH AW oz APchro] AALz}
HWHT & s B durged dagle]l a7t S7hds5 Jo] S7tst
Aom AAZFGHE3F ] dFGFAIAE A, AdFFH3H ] 017x025ssH FARSE B
e It (Table 2, Fig. 5)

:101:4”
o2

oft
fu
o
>

Table 2. Flexural stiffness in accordance with crosssection & size of the materials

Group Mean(unit:gmm/degree) Relative stiffness
rectangle 1-layer 19.82 0.09
rectangle 2-layers 43.01 0.21
rectangle 3-layers 75.04 0.36

circle 1-layer 77.56 0.37

circle 2-layers 159.71 0.76

circle 3-layers 206.95 0.99
017x025ss(2nd order) 209.45 1

A — Flexural stiffness

250

200

150

100

50

rect—1 rect-2 rect-3 cir-1 cir-2 cir—=3 017x02hss

Fig 5. Flexural stiffness in accordance with crosssection & size of the materials
(rect-1, 2, 3: AALZE @], 2, 34, cir-1, 2, 3:39d A1, 2 34)



3. ¥ ¥ A4 (Flexural modulus)

wwle] websh 2vlol mE ABE Table 30 Rokalen g 4/ a7 9
A A Al (relative modulus) = EA|3FATE ©H ] R A7]o] wep dA
T gre BolA= eker 017x025ss HlaLsiA = 1/150~1/64 = 22 #& 1
el th.(Table 3, Fig. 6)

Table 3. Flexural modulus in accordance with crosssection & size of the materials

Group Mean(unit:MPa) Relative modulus
rectangle 1-layer 2.70x10"+3235.5 0.165
rectangle 2-layers 7.15%10°+2860.1 0.044
rectangle 3-layers 4.47x10°+3884.6 0.027
circle 1-layer 1.00x10"+1414 0.061
circle 2-layers 1.65x10°+295.8 0.010
circle 3-layers 9.83x10°+97.5 0.006
017x025ss(2nd order) 1.63x10°+5361.4 1
MPa Flexural modulus
180000

160000

140000

120000

100000

80000

60000

40000

20000

0

rect—1 rect-2 rect-3 cir-1 cir-2 cir-3 017x02hss

Fig 6. Flexural modulus in accordance with crosssection & size of the materials
(rect-1, 2, 3: A ], 2, 34, cir-1, 2, 3:9d w1, 2, 343)



,] E,ﬂ;ﬂ /Hz] ] EH L} qJ/]r 0]0]]7} ;(

Age] W gEo I A8
wAATE I 71EAA AT tyoltt. BAY = tensile

oA a5
testoll 93] elastic modulus® ¥ t}g classical mechanic theoryol 23] A sz
(tensile, bending, torsional behaviorAlo]2]) A walA] 558 Al57F A4S o
(Crandall's 1959) °] #2 wA-§ ol etolof] ZA7]E Hlwst=H AHEH St
(Kusys 1981). Z12] 3L Brantlys<(1978) 01691 2] stainless steel wire2] w1 ¢ A57}F
AAel Aolol wakA 28~36x10°psiZtA]  TrFEA vpERdT R stk gy
tensile data®ZF-H AMtE w3ATE AAS BTGl E A FS 7 A
AAdold e wdATY zol® UHF F7] wFodl Yoshikawas-2>(1931) o4
o5 & deflectiondl thal 2 AAE 7H ¢fololo wiAT SAS A% WA
AA e BvE Aok AA o] WHOR stainless steel, Cr-Co-Ni, Ni-Tj, B-Ti& o
2 g dAFrelA p-Tis A U 3 A+7} tensile modulus$t th= 7] e}
Jom E3] multi-stranded archwired] A= npza o] zlo]l& <13 activation s 3kol
A e e ghs B Ao Burstone's 1983).

gl archwireE AHES W 4 S@AIANAA 2HEepA= Fon B
Tl A 2 A AR TAE dol7kA " A AAlEE d8Utsd HAa
ko] Wy Foffset)oll A o] RRIER] FERANEES ALEatA Hw o]uf A& offset
AUTH Aol
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A AAFAE AAEEH3E 0] (0.24mm) PP HA1A A (0.45mm) "= A g 7]
w ol ek AZEt
u 8732 017x02591 A stainless steel archwireE 12 & o] AL THE], 2,

_10_



g

e
Aol A ZH2E 0,09, 0.20, 0.35, 0.37, 0.76, 0982 A Tkl BLko
v -0

o ) o ,
~ N T =
T OB T K = A % B W B
@ﬂ N T — 9P 4 %L Bomowa M o = N A
w2 N ° 20 R IS m N X NN NN 2 Ak
? g x B o T = NV g - T RE e S =
EO d Lt o ese} o) ﬂﬁ G =) ﬂ NE ﬂ.o% ) Li Oﬁ H ToH
How % M L ~ED b o x m 2"
M ‘H_QW HAF :i 1 O#E &S W.M ;&B Iy w;lb 1__/I U‘.# E.f ﬂmo — =
~—— —_— — = —_ f ) —_— -
™ T Mﬁ 0 0 X & _AE EE oH i E.o o Lﬁ w © o o 0 =y @) ;oT
— ™ w R S g S, N o o L E g d ' m
OB o= = T 2 o N o BT oW A%
2 NN R S T = o of = W % o
2 5 No Ne o oW T K W o5 & ~ o T .
1Q o . ay . = DG — £ o
SN ol o = 97 ol ¥ 0O — e - N )
S H & T o3 R 2 2o X N o P8 o
> £ X5 % ST Twy<EE L g :
S 7o ~ ¥ T E S M g B
5 XN X Moo 2 = ! S e
3 ® 0 g 9 —~ 8 ;o,_ 7o g N = W T X S
ol N 5 E = i
OC 0 u_./_l —EE (@) OME N —_ :.;E < . 2 El_ -
T 8 U S T 4 EoE oMoz f
a2 X g <2 ~ o S oL o oy o L
SE L L NN EE RS RS- SRA FESEE
_ - = : R h
TIPS i S s o7 2o Toron Mg 9 T he
o = 2 < 8 2 < noo o X o= 2 D 0 o 5
] e % o X . o N T B & < N M = G
Fom s 2 g Moz &U L i B oy Pog T T
= o —
O * BTy o W N Wz 5 m I -
o] W 2 X 0 7 o o R e S ) LR
= (] I~ 0 :i — o X f ,UQ fe) N
R ol m 0 K = Wﬂ Gl By % Mm I o & WoooF
~ 70 5 Jmm ~ 5 N o Hr s ™ b W wﬂ 2 oo T
_ﬁo i o) ! 17} — —_— ) H.Tv [st m n_mo ‘_%m.o = =
*EEn “Tavagasegirof "e
e ™ mo No N ° B K ru o= N D T o X
Mo g o e NN S oo
AT OT_ ‘Dr_._ \m% [ne) — Oﬁ
~i ol =y ) Q™ ol el Now % IR T ot - o
N o o =) S ER ST~ N = mh Moo 2 = {
™ o ™ x o NN x o o F O o R —_
s P =y . H — A oy B o T QT = © ok ‘,lﬁu
~ o 00 o T3 ) = 2 oo oy gn X g T O N R
R w3 U e e®~= =7 X 4 o ®
E Y S W o Bow® = ol < LW o T oo
%ﬂﬂ%@?;;ﬂmm T - I
= = 2o < m%.g_xaﬂﬂsy%;ﬂ L F
5 s X mowB N BN (G o oW
B W o) X o T W T oo E e P T oop @ ©
GO o & G- R I
N S S R L N w 5 0 M B %0
N LOH

-11 -

shelet Arm e

S



oo EAL partially polymerized FRCQ FibreKor®(Jeneric/Pentron,
Wallingford, USA)¢] #3 X W E(bending moment)S A3t 3 A S (flexural
modulus) & AlAtate] ©H RS B A7]o] wel o'l Ao|rt YA E Lol o mA
FRCY 144 Abgol ®=g& Fix gelth ol& 93] FibreKor® A7 v (%
Z:3mm)l, 2, 33T 9 GH(XEF:045mm)l, 2, 37 22 HuE 93] JdFHe=
ol AFEE & 017x025%1 %] stainless steel archwire(Ormco, USA)s ZF 7231l
3] ZF 5 sample® 35 sampleg Ao 2 F-EF3 2wl E(Yield bending moment)

°

(3% offset), 7374 (Flexural stiffness), = & A4 (Flexural modulus) 5= &4 %

Adete dev 2 ARE A

1. 017x025%91 %] stainless steel archwire®] IEFIRWMNEES 12 dS o ALY
ol 2, 33 93wl 2 37 FibreKor®= ZH2 0.24, 0.37, 0.64, 0.69, 1.11,
1.28°] At

2. 017x025¢1 %] stainless steel archwire? #3IZAL 12 S uw AAZHEHA],
2, 377 98I, 2, 37 FibreKor®s z+zb 0.09, 0.20, 0.35, 0.37, 0.76, 0.98
o] ATH.

3. 017x025%1 %] stainless steel archwire®] w3 A4S 12 & o AP TH],
2, 33 9899l 2, 38 FibreKor®= ZH2ZF 0.16, 0.04, 0.02, 0.06, 0.01, 0.006

o2 dAsHA &kt
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Flexural characteristics of the Fiber Reinforced Composite(FibreKor®)

Yeul Park
Department of Dentistry

The Graduate School, Yonsei University
(Directed by Associated Professor Kwang-Chul Choi)

The purpose of this study was to investigate the flexural stiffness and the
flexural modulus of FibreKor®(Jeneric/Pentron Inc., Wallingford, USA), which is
one of the partially polymerized FRC, according to its cross—sectional shape and
size. Rectangular FibreKor®(width:3mm) 1, 2, 3 layers, circular FibreKor®
(diameter:0.45mm) 1, 2, 3 layers and 017x025inch stainless steel archwire(Ormco,
USA) were tested to measure and calculate the Yield bending moment(offset:

3degree), Flexural stiffness and Flexural modulus.
The results were as follows.

1. When the yield bending moment of 017x025inch stainless steel archwire was
supposed to be 1, those of the rectangular FibreKor® 1, 2, 3 layers, circular
FibreKor® 1, 2, 3 layers were 0.24, 0.37, 0.64, 0.69, 1.11 and 1.28 respectively.

2. When the flexural stiffness of 017x025inch stainless steel archwire was
supposed to be 1, those of the rectangular FibreKor® 1, 2, 3 layers, circular
FibreKor® 1, 2, 3 layers were 0.09, 0.20, 0.35, 0.37, 0.76 and 0.98 respectively.

3. When the flexural modulus of 017x025inch stainless steel archwire was
supposed to be 1, those of the rectangular FibreKor® 1, 2, 3 layers, circular

FibreKor® 1, 2, 3 layers were 0.16, 0.04, 0.02, 0.06, 0.01 and 0.006 respectively.

Key words : FibreKor®, Yield bending moment, Flexural stiffness, Flexural modulus
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