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The Effect of Different Curing Condition on the Flexural Strength and Translucency
of Orthodontic Acrylic Resin

Sun-mi Jung, Mi-Gyoung Park

Department of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan, Korea

The purpose of this study is to evaluate the effects of polymerization conditions on the flexural strength and transparency
of orthodontic acrylic resin. Materials and methods: The specimens were prepared by applying pressure of 1 bar, 2 bar and
4 bar in air, room temperature water, 50C water and 70C water. The flexural strength of each specimen was measured using
a universal testing machine and the translucency parameter (TP) was calculated by measuring the CIE Lab value of each specimen
using a spectrophotometer. The flexural strength of orthodontic acrylic resin was the highest in water at 50C, and the flexural
strength was significantly lower in the order of 70C water, room temperature water and air (P{0.01). As the pressure increased,
the flexural strength of orthodontic acrylic resin did not show any significant difference (P)0.05). The transparency of orthodontic
acrylic resin showed the highest value in air and was significantly lower in the order of room temperature, 50C water and
70C water (P<0.001), The transparency of orthodontic acrylic resin did not show any significant difference with increasing pressure
(P>0.05). Within the limits of this study, the flexural strength and transparency of the orthodontic acrylic resin differ according
to polymerization conditions, but there is no difference according to the pressure,
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Table 1,

resin(unit, MPa)

Flexural strength of orthodontic acrylic

Group Mean(SD)
Al 84.77(28.06)
AD 87.87(14.83/®
A4 93.68(18.86)®
W1 96.38(15.74)®
) 96.39(16.67)®
W4 97.90(17.61)®

FW1 102.97(18 54)®
FW2 112.26(11.10/®
Fw4 114.20(17.62)°

SWi1 91.74(24 49/

SW2 104.91(19.69)®

Sw4 97 .55(16.80)®

*Al: pressure 1bar in air,
A2: pressure 2bar in air,
Ad4: pressure 4bar in air
WH1: pressure 1bar in room temperature water,
W2: pressure 2bar in room temperature water,
W4: pressure 4bar in room temperature water,

FW1:
FWw2:
FW4:
SWi:
SW2:
SW4:

pressure 1bar in
pressure 2bar in
pressure 4bar in
pressure 1bar in
pressure 2bar in
pressure 4bar in

50c
50c
50c
70c
70c
70c

warm water,
warm water,
warm water,
warm water,
warm water,
warm water
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Table 2, Two-way ANOVA results of flexural strength(unit, MPa)

gl Room temperature
Condition Airt P 50c water’ 70c water® P
Bar water?

1A 84.77(28.0) 96.38(15.7) 102.97(18.5) 91.74(24 4)
a )0.05

N 87.87(14.8) 97.90(17.6) 112.26(11.1) 104.91(19.6) 8 <001

=0.881
4 93.68(18)8 97.90(17.6) 114.20(17.6) 97 55(16.8) @ x#=0.

*a, bar of curing; B, curing condition,
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Figure 1, Results of flexural strength

Table 3, Transparency of orthodontic acrylic resin

Group Mean+SD
Al 46 40(2.60)°
A2 46.80(2.24)™
A4 47 19(1.30)°
WA 45 16(2.33)°
W2 43 61(2.43)>
W4 42.68(0.22)*°
FW1 44 85(1.66)°

FW2 42 34(0.95)°
Fw4 42 87(0.70)*

SWi1 33.42(1.398°

SW2 33.14(1 24

Sw4 32.17(1.848

*Al: pressure 1bar in air,

A2: pressure 2bar in air,

Ad4: pressure 4bar in air

WH1: pressure 1bar in room temperature water,
W2: pressure 2bar in room temperature water,
W4: pressure 4bar in room temperature water,
FW1: pressure 1bar in 50°c warm water,
FW2: pressure 2bar in 50°c warm water,
FW4: pressure 4bar in 50°c warm water,
SW1: pressure 1bar in 70c warm water,
SW2: pressure 2bar in 70c warm water,
SW4: pressure 4bar in 70c warm water,

s dee wgs olagele] FHdwd
A 1=}

0 A
FS vAA ethe A i ARREE TR R A

_@ o

61

50°%C water 70T water
HArk £ AeME 0T FEolA] g of=d YRl
TS W W P =L @ Ealern 70T
T T AR T TF 2 3] TAMY TF =&
2 WA= FodHAl wEekth Min (2002)= of=2E #HXI
ZF3A 25 E 20T 9 40 ZHANA =HE 2bar, 4barE
25 ol A A =Y Aol & Wbt glAl
Bh2E7h 2SE wpde] ARPdo] il sle] & dytet
d=)E A= EOiE} Fortes 5 (2010)2] Aol -+= =7}

FTHURE 20T 259 50T 2700 T8RS Al
0T oM 5% 7ohJ} S7kehe ZoE Yeht 2 v
Avtel AXE AHES Hou ¢E3 L7} H&4E
o= #xle] 7A1H EA4o] ks He B d7Ed
o} stk

Kim 5 (014)% 244 olad #7 84 ¢S 3bar
2 FA5 AHor 52 40T 70T E 3 AFEjoA]
o8 Y& F¢3 A3} 70C ol 71417 EAo] tE
thi &9tk Hadk 5 0160)% 9] %7} 71418 A2
"2 S golEy] $l3l 371, 29T, 60T, 65T, 70T,
80C £ 7HA 8 -, A AlHE AAGL w3 AP
A g A3 25Tt e @S ST #ol =3AINE
70T o deXE T o) wIAE #Y Fso] YEREA
AU} Lee Q015)F L5 25C9 40T 2 70CE T2
As delata 1 ofad #X FHA dHEE 3bar
YA FARE wl, 70T2=A



Table 4, Two-way ANOVA results of orthodontic acrylic resin

giing Room temperature
Condition Air® P 50c water® 70C water® P
Bar water®

1A 46.40(2.60) 45.16(2.33) 44 85(1.66) 33.42(1.39)
a )0.05

A 46.80(2.24) 4361(2.43) 4234(0.95) 33.14(1 24) £ €0.001

" « x B=0535
4 47.19(1.30) 42.68(0.22) 42.87(0.70) 32.17(1.84)

*a, bar of curing; 8, curing condition,
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