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A Study on the Shear Bond Strength of Resin Artificial Tooth
Depending on Repair Techniques

Ik-Jung Kim, Jong-Hyuk Lee, In-Ho Cho
Department of Prosthodontics, Graduate school, Dankook university

The purpose of this study was to evaluate the most effective method for repairing the exfoliated resin teeth. The
specimens were divided into five groups according to repair method and presence of retention holes.
The groups were as follows

Groupl : Control group

Group2 : Sprinkle method with no retention holes

Group3 : Sprinkle method with retention holes

Group4 : Flask method with no retention holes

Group5 : Flask method with retention holes
The results were as follows.

1. According to shear bond strength, the value decreased in the order of groupl, group5, group3, group2, group4
and there were significant difference between, each group except between groupl and groups5, group2 and
group3, group2 and group4(p < 0.09).

2. According to observations of the exfoliation surface, group2 and 4 showed more failure in the denture base resin
and repair resin interface, but in groupl, 3 and 5 there were more mixed failures.

From the results above, there were no significant difference between repair methods without retention holes. But
when comparing groups with retention holes, the flask method showed significantly improved results compared to
the sprinkle method. Especially, group5 showed similar results as the control group.

Key word : artificial resin teeth, denture repair, retention, shear bond strength
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Sprinkle method= A7}53 g7 o
Ag 294 Wgebid e ¥ 3
Holn flask methode FE]lF-HE waxZ |
flaskol] ] Z3l] IFFate HH

2 Agd e 429 53
FeE gAgste B 9F
ARA Ao o] Hw
g tae] A go] K1

Qg ol AR g ¥ Y AEE S48}
g8 4933ty #HAQ Lucitone®199(Dentsply,
US.A), A7F=%3a @Al Jet denture repair
acrylic®(Lang dental Mfg. Co., Inc., US.A)& A&}
A3, AFA| L= oY ¥ # 72 okl
Trubyte®Biotone®(Dentsply, Brazil)& A Az A5
2 Algstdnh B Ao AHEE Ase 71FELS
23 ZTH(Table 1).
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Table 1. Experimental materials and equipments.
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Fig. 1. Stone mold for cutting
the artificial resin tooth

Fig. 2. Wedge action grip

Materials & Equipments

Product

Manufacture

Denture base resin Lucitone”199

Repair resin Jet denture repair acrylic®
Artificial tooth TrubyteBiotone®
Loading machine Instron®8871

Pressure pot Palamat®practic EL T

Curing machine Hanau curing unit
Milling machine F2

Ultrasonic cleaner SD-120H

Dentsply, U.S.A.

Lang dental Co., US.A.
Dentsply, Brazil

Instron Co., U.S.A.
Heraus Kulzer, Germany
Teledyne Hanau, U.S.A.
Degussa, US.A.
MulJiGae Co., Korea
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Silicone mold

Denture base
resin
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Fig. 8. Diagram of silicone mold and denture
base resin.
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Fig. 4. Resin artificial tooth with
retention hole

Fig. 5. Denture base resin with
retention holes

Fig. 6. Prepared specimen after
polymerization
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Table 2. Classification of experimental groups.

Group Repair method Retention form n
1 No repair X 10
2 X 10
Sprinkle method
3 0 10
4 X 10
Flask method
5 0 10
Total n=50

Fig. 7. Instron®8871
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Table 3. Mean and standard deviation for shear
bond strength(unit: KN).

Table 5. Mean and standard deviation for shear
bond strength per unit arealunit: MPa).

Group Group
Group 1 Group 2 Group 3 Group 4 Group 5 Group 1 Group 2 Group 3 Group 4 Group 5
No. No.
1 1.35 0.56 0.92 0.59 127 1 34.14 14.68 23.44 15.16 32.06
2 1.40 0.75 1.09 0.61 1.58 2 35.37 19.22 27.69 15.53 40.10
3 1.23 0.82 0.99 0.60 0.74 3 30.73 20.79 25.31 15.35 18.89
4 1.28 0.84 1.10 0.30 1.26 4 31.75 21.51 27.27 7.48 31.89
5 1.48 0.88 1.02 0.71 1.54 5 37.38 21.93 25.50 17.94 39.00
6 1.19 0.80 0.98 0.80 1.30 6 30.42 20.34 24.44 20.16 32.40
7 1.38 0.81 1.11 0.45 1.26 7 35.02 20.71 27.80 11.19 31.87
8 1.27 0.69 0.89 0.68 1.03 8 32.32 18.00 23.10 17.44 26.24
9 1.09 0.77 0.98 0.70 1.22 9 27.92 19.63 25.00 1791 31.23
10 1.25 0.84 0.83 0.74 144 10 31.58 21.29 21.15 18.27 36.19
Mean 1.29 0.78 0.99 0.62 1.26 Mean 32.66 19.81 25.07 15.64 31.99
SD 0.11 0.09 0.09 0.15 0.24 SD 2.80 2.15 2.15 3.77 6.13
Table 4. Mean and standard deviation for areas of
sectioned surface of resin tooth(unit:
2 35
mm°<).
301"
Group o5l
Group 1 Group 2 Group 3 Group 4 Group 5 Shear 7
No. bond 29[
strength 15
1 39.54 38.14 39.25 38.92 39.61 (MPa)
101”7
2 39.58 39.02 39.37 39.29 39.40 )
5
3 40.02 39.44 39.12 39.10 39.17 olat : S — I——
T i .
4 4031 3906 4034 4013 3951 'OGroup 1 DGroup 2 OGroup 3
5 3059 4012 4000 3958  39.49 D@Group 4 OGroup 5
6 39.12 39.34 40.10 39.69 40.13
Fig. 8. Shear bond strength per unit area(MPa).
7 3941 39.11 39.94 40.23 39.54
8 39.29 38.34 38.54 38.99 39.25
9 39.04 3923 3920 3908  39.07 EAA Aol JER} thEH| mEAS Al
10 39.58 3945 3924 4051 3979 THTable 7).

Mean 3955 3913 3951 3955 3950
SD 0.39 0.56 0.56 0.57 0.31

SRR S DG A% 12T 5T, 225 3
T, 239 4TS AT URlx) 25 Abolo] BAH

a7t A8 THp < 0.05).



Table 6. Results of One-way ANOVA & Scheffe’s

test.
Sum of .
Source df Mean Square F Sig.
Squares
Between
222028 4 555.07 4030 .00
Groups
Within
619.75 45 13.77
Groups

Total ~ 2840.03 49

Table 7. Results of multiple range test for shear
bond strength.

Group 1 2 3 4 5
1
2 *
3 *
A ) ) S~
5 * *

* denotes pair of groups significantly different at the 0.05

level

Table 8. Patterns of bonding failure.

Cohesive failure Mixed failure Adhesive failure

Group
B C D E F G H
1 1 9
2 1 9
3 2 6 2
4 1 2 7
5 1 1 7 1

Fig. 9. Diagram of patterns of bonding failure.
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