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A Study of Mechanical Behavior by Fracture Tests of Korean Teeth
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A7k 231715, a7, AV 58 B9
7]13%e] Hol= g A3 3tE HHEd(Enamel)T} o] BotE A
Al A 3]5kE olA (Dentin)ol 2k A o2 FAd o] 9low,
Q)R] WA 7FEAH Aolo] o] & AX|el= TRE
o|F It} gHAA| o) el oJFslzo] 7l d W fik B FHA T
= o] EZo| f3tEo] A= Aot 732 54 AAH Y
Fof ol Ant s w = Zlo] ofut 1Al 7 (Complex
Fracture) & A A 71T}, X|ofoll A &= W55 FA 3 Ao}
Aol AAE wet x5 skt & A7
(Dental Cervical Line)2 —11t} 3}etol] $]x]&}
He nad Eora vy 9 wgre vhokst
2 oidEr ey 7|E AT Aol AlEe] E —E
g4 o] wAsl= H ska(Maximum Force) = Ho 59
(Maximum Stress)S ZAsHE Aol dajsiH, ‘ﬁ’ A
(Finite Element Analysis)ll ©]3] &5 &= JJr3
717gol o8l A kel fivh w3 7]E
25 X olE oz o] skl EHL
ujH| gk A A olr},

ATl A = Aoke] 734} & el (Dental Morphology)el] tehe}
LA 4= e WEE 23e VA A BA4S gt
A3 FElatAAHo] ohd zFd =] oK(Natural Tooth) A13H & ©]&
3l “xped x| o} v} A 9 (Fracture Test)”S E8f 3-=r<l sl A1k
-] (Mandibular First Premolar)e] o &}% 2 W= =435l
S 2-1 Q] A (Stress-Displacement Curve)S T A]5Fe] x| o}9]
7] AA A5 (Mechanical Behavior)oll thale] #2313t}
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2.1 Test A|H

Aol AN P 7H FoA DejstH oz A Holzh
o) Fpol7k M om], W] A i o A WAl e Hef
ALETAE o S, F 50 17, 914 470)
o) Aol AHES ATk (Table. 1), SIFE AL WA F FEEN
2 2 3 A (Chlorhexidine Gluconate)?-2- 0.5% 33l 24
o] Tt it o] BESIA] A B AA FEFATE
7Fs 8l =SE 33t =3k Micro-CT (SkyScan-1073, SkyScan Inc.)
AAARE &8t J AR A4 (Reconstruction) 2 F-24]
238 E o] 91 Mimics 13.0 (Materialise Inc.)AF-&-3}o] )5

o (Crack)o] EA|5tE AlHS st
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Table 1 Reference of Specimens

Specimen No. Gender Age
TO1 Female 22
T02 Female 46
TO3 Female 22
TO4 Female 22
TOS5 Male 29

22 @A 2 AFEN

B Ao AL-g% wHsA A9 7] (Universal Material Test
Maching)= 73 2-85] 10 kN<! Instron 8871(Instron Inc.)= AH8-3}51
o, zote] wHetse] WelE aelste] 100 kgfe] m==Ad
(Loadcell)& 233l 1e]a Yo o3k 54 aks HAs)st
7] 918l Z=Alo|| 4 2= (Push-Rod)S 2] d A3t (Fig. 1)
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Fig. 1 Testing Instruments

o} AlHo] 1A H = B X1 (Molding Jig)s WHs A SA
7)ol AdE = o] A 1(Base Jig)oll 45° WEFo = 1%4345%

d

AAET (Fig. 2). o1& Aoke] agte] xjoke] o] 45° WaFo.
2 upgtelr) witolt) Lk Xjobr) sletmel] A Eo] =
eIt AR 22708 Fofslr] Sl Zhzke] Alell 7155 (Datum
Axes) S 274 3Fo™, PMMA(Polymethly Methacrylate) S AFH&-5}<]
B Ao 43kt (Fig. 3).
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Fig. 2 Base and Molding Jigs for Fracture Test of Korean Teeth
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A5 2ol
Ao 7PgPete] AT 223 Hole] NG R
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Fig. 3 Preparation Process of Test Specimen
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Table 2 Morphological Values of Specimen for Fracture Test
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Fig. 5 Force-Displacement of Specimen T01
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Cervical  Length Length Buccal-Lingual Mesial-Distal 000 002 004 006 009 012
Specimen  Cross of of Diameter Diameter
No. SectionArea Tooth Crown  of Crown of Crown Displacement Rate [mm/mm]
() (C) () “) ©) Fig. 6 Stress-Displacement Rate of Specimen TO1
TO1 30.32 22.45 8.33 7.35 5.30
T02 27.13 1935  7.62 7.65 4.68 Table 3 Experimental Results of Specimens for Fracture Test
TO3 25.90 22.97 9.21 7.33 5.05 n Max. Max. Max. Max.
To04 2497 2170 892 7.20 5.12 Sp?%emn?jgr?lo' FE’,\’BE Dis?ﬁcrg;“e”t (Sht,'lf;;’; ?ﬁ&gﬂ;’
TO5 29.31 23.40 10.11 8.90 5.92 TO1 (F) 980 0.90 323 0.108
gitial” Uil T02 (F) 932 0.60 34.3 0.079
TO3 (F) 909 0.59 35.1 0.064
TO4 (F) 1036 0.68 41.5 0.076
TO5 (M) 928 0.74 31.7 0.073
AvexSD 957 £52 0.70 £0.13 35.0+£3.9  0.080 +0.017

{Cross Section

Cross-sectlonal Area
except Pulp Cavity

{1
Straln Gauge for Tension

Straln Gauge for Compression

Fig. 4 Definition of Morphological VValues (Table 2)

AR o F AP A Z4E dolH = 25/ a1HZ=
TABE AT A A= X ol shgo] FatE e Al A
37} whEtE A "7EA] ¥ 9 (Displacement)oll W& 315
(Force) 2| 2 &5 A3 on, E4E 3 AA 2IZE W3t
o tﬂﬁ‘ﬂ](DispIa\cement Rate=Displacement/Lenth of Crown)el] w}
2 %2 (Stress=Force/Cervical Cross Section Area) W 3}= £23}
Atk o= AlA F dldel A A = F-E(Length of Crown;
@)ell Bl Bolm, Al Hu s x4 2] T (Cervical
Cross Section Area; (1)) AdAlo] &A1 Aoz o435l 7]
wfolth E=AIS 2z dRE vhg ZY (Fig. 5, 6).

ZA4 ¥ AJA(T01~05)2] Hf 3}5(Max. Force)° 957452 N,
Z o ¢ (Max. Displacement)i= 0.7020.13 mme] ¥ & el
o, oA(T01~04)7 FA(T05)] #Fol= 3tEt WL A
3.8%, 6.8%= 433 FAM A7E Bl Hd &9 (Max.
Stress) 35.0+3.9 MPa, o ¥ ¢]H]= 0.080+0.017 mm/mm=
=59 om Yixbo] (&4 11.7%, W 9IH]: 109%)= w1 A

@ A3 JEP (Table 3)

4 BB
2 QFE AaRole] HANHE Fo) Aoke] T2 Fejol
wheh A Qe WFE LT et ALaTR A

71E 54 Al 891 A3 she-e] =] A9
1271 (Slope)+= 2606 N/mm, “3-3A|<=(Coefficient of Correlation;
R)E 099% 4184 0w vhehte). Bk S2l-wglue] 1a)
AN 7]27] 467 MPaimm, TR 0992 A4 FaS Bk
AE A= Al Ao Qs A% AR
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E AT E A4 EA T G AGAA B A AL €
AT A Y& o} FAHY (FAHE: 10-E0—2-0005).
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