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[Abstract]

Purpose: The aim of this study was analyzed by comparing the effect of glass fiber reinforcement addition on the
strength of resin denture base. It was intended to provide a reference data useful for clinical application.

Methods: The test specimens (length 64.0 +0.1 mm, width 10.0 +0.1mm, thickness 1.0 +0.1mm, 1.5 0.1 mm, and
2.0 £0.1mm respectively) were made. In the experimental groups resin denture base reinforced with glass fiber were
fabricated. In the control groups resin denture base were fabricated by conventional method. After specimen
fabrication was completed, transverse test was performed using a universal testing machine.

Results: The transverse strength value in CON group was 83.08 £9.07 M for 1.0 mm, which ranked the highest
in value. On the other hand, the value was 56.07 =5.15Ma for 2.0 mm, which ranked the lowest in value. And
CON+SES group was 119.80 +30.70Mpa for 1.0 mm, which ranked the highest in value. On the other hand, the value
was 84.00 7.97 Ma for 2.0 mm, which ranked the lowest in value. Also, the flexural modulus value in CON group
was 2,983.10 £506.92MPa for 1.0mm, which ranked the highest in value. On the other hand, the value was 1,257.64
+230.48MPa for 2.0 mm, which ranked the lowest in value. And CON+SES group was 4,679.41 +1578.29MPa for 1.0 mm,
which ranked the highest in value. On the other hand, the value was 2,512.36 +527.09MPs for 2.0 mm, which ranked
the lowest in value.

Conclusion: The reinforced glass fiber increased the strength of resin denture base, effected to reduce the thickness

of resin denture base.

©Key words : glass fiber reinforcement, strength of resin denture base, transverse strength, flexural
modulus, transverse test
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AiE 9 YR AR EES CAD/CAMOE A2ks}
= Aol 7hssiAaL, o= Qs Aldtabgat Alzto] A
et FTol= A28 CAD/CAMO] 7]&4529]
Aol HEA| = B2 FA]9] AE 7hsaf Aot
(Bidra et al., 2013). o= E-Lalal of2|7HA] 9]
A A&l glojal= 21§ CAD/CAM7|%2] &-gHr)
= 94i194 &3} 7L 2 AYsta &4 Feehs
HSAR Aol 2 Z8E|L Qlrt, X]ahg ool A
53] %47‘4 AXW«] * Zﬂﬂxﬂifﬂ 0}331 g7 22
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1996).

wpeba] of=E] o] ubd Ao e Sl B
o] AAEe] =, TFolAE 53] &
wWo| W= HHo| 22 B A9 92 49 59 57}
stof 71A|A AAE JfAdshE ol AAIERE Stk
(Yazdanie & Mahood, 1985). 3}x|¥F o]& A= 74|
Z&08 H7¥8 A9 AlnjAjo] ‘/P_T/_ _\?_7.]_?_cq | 21 2}
o] Ak Yok dHlEo] AA = kRS 5,
2009). E3 g4 A= 2AY, I E, 2HE,
=THE 59 S 7Sl shAlE, ©a A &
A|o] Mol o] 9] Am|Aom £A] Falrt= Halzk Stk
(Dixon & Breeding, 1992: Kanie et al., 2000). &1+
e et wbd ARHdo] oA B
stE= i APAIHS o Hu|Hore 945t
= B3V} Qlck(Vallittu et al., 1994).

l:l

3 $OAL B8 AP0l EOWAE Aujie] 9)
ofof B BE, 74 ool FAHNUE ul, BHFo o]

o] glofof gth(Ryu et al., 2000). EHFHo|U o]&F
v ojapge] Srjet WHs Belo] gt Ko
A= YA Y FA= 2.0m~2,5mo] 3L
(Jamani & Morigoda, 1998), =7} A3} A] &= tf
ot} B g A% JRseka AR nrepA o

=

=
x4y
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LAY =
94"]%—"4 AEE 3t = Aae 4589 d7(Vertex
RS, Vertex Dental B.V, Zeist, Netherland)-& A3
Fig. 1. 123 Y- Qz)4e] B2 = F7) 0.45mn
¢l ARpEFe] -2]4-(SES MESH, INNO Dental Co.,
Yeonsheongun, Korea)& A3 thFig, 2).
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Fig. 1. Acrylic resin used in the study

Before { After

light polymerization light polymerization

Fig. 2. Glass fiber used in the study



2. A M=

Al 2| 2o AFE 3] 4 A|125(A.D.A No.12-
Denture base polymers)ol AAIE W&ol ZAHst #|
Zrsiolet, glZIAlHe] el o] 64.0£0.1mn, 3 10.0
+0.1m O 2 3}l FA|19] FHol whet ZF2) 1, Omm, 1.5mn,
2.0m= ST, =3 HIAIHO|| Eufste] HIFslaiat
st= frEldael Fel= 2ol 60+0.1m, & 7+0.1 mm,
A= 0.45m2] barF el = s cHFig. 3).

1.0£0.1mm
10to.1my I 1.5+0.Imm
2.0£0.1mm

[

64.0£0.1mm

! 045mm

710.1mn/

60+0.1mm

Fig. 3. Specimens size and form

gzl AlHO] YPejjol| w0 CADZZTHS S-8-5}0]
A1 sl CAM(DWX-50, Roland DG Corporation,
Shizuoka, Japan)C.2 WO 2N A3t A4
o] 3l&= XA He A&k tHFig. 4). 2 HIZAH
o & [l fe e el FAA BT

71o1A T AR 5 Fefol] S0l Atskqict,

Fig. 4. Milling process of inlay wax blocks for
specimens fabricated

CAMO.Z Westo] A2E Aol A olgsiol
silicone rubber mold(Deguform, DeguDent GmbH,
Wolfgang, Hanau, Germany)& AIZs3itt, o]0l o]
moldol] 885 inlay waxS F¢5te] T3t Fee} =

e B 7kl whE #al o3 detayt

9] inlay wax pattern®] A& W=t Inlay wax
pattern< ZF wHHZ T/ F 21705 WS S H
I(Snow rock plaster,
Munkyo, Korea)E ©]83}9 denture flask(Flask
upper&lower, Osung Industrial, Seoul, Korea)®l 37}
A o gkt a7t Aakel 3 R A (Magic sep,
Talladium Inc., Los Angeles, Califonia, USA)E &3
St & 24431 (Fujirock, GC Europe, Leuven,
Belgium) = 22=5 AAISHI 22 &) 7} 7 o}
T HFHor HAIE 32 vfE(Snow rock stone,
Munkyo, Korea)& s}t wj&Eo] £ th2 5
of Wt waxE AASHATE A4 HA A
(Acrosep, GC, Tokyo, Japan)S =X S TR A=A}
9] Ao wet E%tE (polymer 21.5g, monomer 10
ml) WA €5 ddes AdskA o (CON:
Conventional). fe]4df+= H3S AU of F A< oF
< WA BAGAl Atololl AF}stATHCON+SES:
Conventional+SES fiber reinforce). o] 1 #xl
< 6512TY =ollA 1247t &Y S8 AAIsHSH.
o] =4 denture flasks A=7HA] W2 A7l &
Al HE Helslal 180—grit SIC paper(Buehler Ltd.,
USA)E 0] 83}o] 48 dn} 319t A|HL ke =4 o]
A71A Al &710 Yol 37T SFollA 50£24]
7k &<t Haskglch(Table, 1).

inlay wax patterns 41l

Table 1. Materials used in the study

Group Material Thickness

CON Vertex RS 1.0mm, 1.5mm, 2.0mm
CON+HSES Vertex RS+SES fiber  1.0mm, 1.5mm, 2.0mm

*CON : Conventional, CON+SES : Conventional+SES fiber reinforce

3. BEEY
2 Aolal A oAIAe] Flo $2aol 17
of W Aetanes 24s) dste 34 73 Aw A
(3point bending test)E AAISFALE 38 #¢ U= =
S 9184+ Universal Testing Machine(AG-X
o

Shimadzu Scientific Instruments, Kyoto, Japan)=
ARE-3FITE, Universal Testing Machine©l] A&t 2] 2
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o|7} 50mm®] 37 B3 AT AFE AIE YHA7|L,

cross head speed+= 5.0mn/min S 2 A% o3 34 +

A= A AYskitkFig. 5).

Fig. 5. Universal Testing Machine(AG—X, Shimadzu
Scientific Instruments, Kyoto, Japan)

Transverse strength(S)2} flexural modulus(F)<] 4k
2 A EETZA SO 1567:1999)9l| whHebA] Aikskct,

S = 3PL/2WT"

P = breaking load (N)

L = distance between the supports (mm)
W = specimen width (mm)

T = thickness of specimen (um)

F = PL’/46WT’
& = deflection due to the load P (mm)
P,W T:¢5d

4. TAEH
2 oApolael 258 A} BAH $o4 A5
SPSS Version 20.0 for Wm(SPSS Inc., Chicago, IL,
USA)e.z AAISHH, Al S| FA |9 2] A<
A7} 5o W2 transverse strength®t flexural

modulus @2 Zpo]E dolH7] 3 o] YA A

(Two—way ANOVA)S AA|53ct, E3] FAo uh2 7zt
Al Ato] o] BAA 5944 A58 Y8ke] Tukey th
ZH A (Tukey—HSD test)2 AAJSITE & AL

A 0] EAEAL 959,0] 9-0] 22Z0)| A HASFAT}

I Z 3}

3d v A= 549 2%z yEd 7 E
transverse strength®} flexural modulus®] #5- B+t
9 FEHALE AEsto] (Table 2) 0l A8

Transverse strength®] gt CONZLFol4 1.0 mm

Table 2. Comparisons of CON and CON+SES of transverse strength and flexural modulus values after

3point bending test(Mean=SD, n=7) (Unit: veo)
Transverse strength Flexural modulus
Thickness
CON CON+SES CON CON+SES
1.0mm 83.08+9.07 119.80£30.70? 298310150692  4679.41+1578.29
1.5mm 63.62+9.62 94.28+18.06° 140741144474 322890194742
2.0mm 56.07+5.15b 84.00£7.97 125764123048  2512.36+527.09°

*Different alphabets are significantly different at 0.05 significance level.

7} 83.08+9.07mE 7H =T, 2.0mollA] 56,07+
5.15 MPa& 713 Wokth, Z12]al CON+SESZE] §lo]
Ax 1,0m7} 119.80+30.70m= 7 &L, 2.0mmo]]
A 84.00+7.9nwmE 7HY Wkttt o] YBAMRA (Two—
way ANOVA)Ol w2 XA FAQL felidf B
AL M7 7ol nSAg-2 SAH R fofgh A}
o7} G AAITHp=0.760), HFAHE] AN A= E&0]

1, S Y A7t e et AR ow

4 cHoRR|Ip7| 2|

G2J3t 2po] & HFth(p<0.001), BFHo Tukey THEH ¢
7oA CONLE-2 1.5m, 2.0mn 135 Ztofl frolgt 2}
ol& Ho|x| ¢k%kil(py0.05), CON+SESLES 1.0m,
15m, 2.0m 18 7k S5 Aol Holx| gkt
(p>0.05). HA|2 22 CONLE R TH= CON+SES L&
Q1A transverse strength7} 25 &7 Ui,

ESH flexural modulus®] 42 CONZZEA 1.0mm7}
2,983.10£506.92um=E 7} &3, 2.0mof A



1,257.64+230.48m= 7P okt 12]3 CON+SES
80l QoAM= 1.0m7} 4,679.41+1578 29w 71
=9k, 2.0mmol A 2,512.36+£527.09m= 714 Wkt
O] AEAEA (Two—way ANOVA)o| wh=r &7 A|H 2
FAL R 2] SR Il B ARES F
AH oz {25k o]zt GIAXTHp=0.644), HZIAH
FAdNAE EEelLL, felAR B A7 el o
2 SAA R Folg Aol & EAth(P<0.001). BHA
of| Tukey TFHH YA A oA CONLE-2 1.5mm, 2.0mn 1
& Aol 95k &olE Holz ¥eki(P)0.05),
CON+SEST552 1.0mm, 1.5mm 15 7H 28t Zjol&
Ho|z] okttHpy0.05). MAA SR CONLFE =
CON+SESZEof oJA flexural modulus’} 2% =
Al Uit

V. oL &

Fo)A) Aol AHEE= HA 924 g 7hed] 3t
the W gole), ek olefdt BHe Besl] ¢
sto] W AT7h AP Lol Bata 1 At
& 483} | o] MR gl Aot skt #7l 9]

o
e AT B onHg Hste weto] sEAdAS

Aoz oRl S Bt 4 Qe WUete R
A =71 % 3HATHYoo et al., 2012). HA 2Jx)4¢e] 7
S5 8l AR EE Fre A 2 A A | st
o[#] Fefio] FAS} Y7le AR AR AmEA, A7t
of of=g] # AT FE| A+ AtololA A= 282 5t
A ARl o] AR AT Ao LA Sl
tHTu et al., 2009). whebA feldf B2 7ot
g2 RS F=7t o Pé = Sl ofof] & A4zl
e B AR et Al FAle whE aa
£ oi7] 9jste] 2 ﬂ:rL— ARt Ao},

2 Aol SlojAl= olelRt avE HEs| flsted
transverse strength®} flexural modulus® #+& &%
A A8 T
Transverse strength= QIAAE, A== A=

5 Ao 55 4 o0, YRENE ok FY F=

g 4 o9k 38 Y 4E AW

e B 7kl whE #al o3 detayt

of Aol = A=E & 4= Utk ol= 77 WellAl 9
Zof| 7¥el A= 3] Fepet Lﬂ go] qictar Oﬂz‘ﬂ =
ek, A SJAJAFE] transverse strength®] #ho] &
5 A 840l st A oulshe, -4*]«1

A2 71 Aol HaE 4 gl @% 29 4 9l

(Chard et al., 2011), wehr] £ A7
ol AT O A EAA = 7o§]rlﬂ Aldd ol §lo
A dld YA FAL AR
strength®] gro] B FoAf E¢eng [ejidf Bt
] Zst Ayt Qle AR AbmETh
o= We 2AV HRE
= AEE Ut HEERA, R 2HE s T
EA7F FEHA Fof I Flgo] ARRAH ThA] 9
nefo R HEoprtdk st= AdAo|th(Yazdanie &
Mahood, 1985). & <-Fol A Vel
modulus®] Fto] =2 el HAAe] ekt 9
ol A|AH w2t o] HFo® Eorte e 540
oslu QAHORE T T} Qe AOR ALRE
o ESo] AR BAAR SR iRl o2)4de
5ol 7 Al frEldfE QAEE &AL qlol 28 A
do] qlem EFF FojAFo] dojif= oJF] whH o
91 7FsAE 9E ¢ Atk F4(Kim et al., 1994)
SRR eivkar o 4= Sl
Transverse strength®} flexural modulus®] = %k
< Al FAE SR W, ol diRl £
S SRl AlEE ¥ 4 X]"IETE] E}‘j’kxﬂﬂ ST
Lol A A AEHA, A AH
TS A HALE 7] E oé**oko %7}8}‘3& WHXVI +
L Z=3le gEo) 9le
Breeding, 1992; Lee, 2003). Eﬂra‘r/ﬂ 1mm —,—71]-4 AlHE
Che 2mn F7A|19] AlHo| 7)329] Aol Home o ¥
& BEE dethe 4 7Fs5HA it B3 Imm
Ao AlsHO| 2mn FA| ) ASHETE FA7} gFol 44| uhd
7] Hobe $lojRle EA40] qlof, apdol agt glo]
ol AR
modulus® & F7H7]=t] 7]ofstele Aoz 4
gtk SRR 2 At A olAd= Al FA7F thefst
L= &

A Yok, BRESE Hoonz olg dnsiab|ofe @

o] transverse

3HH, flexural modulus+=

0] flexural
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v.a B

o &) %lol A
F 2 fEARE 3718to] transverse strength
9} flexural modulusE Bl H7}gto 2 1 aits
7hedhe AR Algshetl =] EaA; sk Aot
2 Aol A et Atz m|Rois o) A HAA
29] k= Y7l Y3 H=E S7HAI7IH, 22149
EAE ZAA7|= a3 = Ao g Atg =T
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