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A COMPARATIVE STUDY ON THE MECHANICAL PROPERTIES OF
CONDENSABLE COMPOSITE RESINS

Ji-A Jung, Joo-Hoon Moon, Young-Gon Cho

Department of Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was te compare the mechanical properties of three condensable composite resing
and ocne hybrid composite resin. The compressive strength, diametral tensile strength, Vicker s microhard
ness were tested for mechanical properties of condensable composite resing (SureFil, Ariston pHe, Synergy
compact), and hybrid compoesite resin (Z 100). The tested materials were divided inte four groups @ con-
trol group % 100 (3M Co. USA), experimental greoup I Ariston pHe, (Vivadent, Co.,
Liechtenstein), experimental group II  SureFil (Dentsply, Co., U.S.A.), experimental group III
Synergy Compact (Coltene, Co., Swigs). According to the above classification, we made samples of SureFil,
Ariston pHe, Synergy Compact, 2 100 with separable cylindrical metal meld. And then, we maasured and
compared the value of compressive strength, diametral tensile strength and Vicker s microhardness of each
sample.

The results were as follows -

1. In compressive strength, control group (Z 100) revealed the highest value (398 85+19.61MPa), and
followed by SureFil (381.65+£31.24MPa), Synergy compact (354.851+12 22MPa), Ariston pHe (308.60
+ 36.88MPa) . There were no significant differences between SureFil group and Z 100 group, whereas
there were significant differences between SureFil group and Ariston pHe group (P¢0.05).

2. In diametral tensile strength, Synergy compact revealed the highest value (86.54%3.44MPa) and fol
lowed by SureFil (84.54+3.53MPa), 7100 (76.91+1.63MPa), Ariston pHe(60.3446.95MPa). There
were no significant differences between SureFil group and Synergy compact group

3. In micrchardness, contrel group (Z 100)revealed the highest value (223.7258.0Hv), and fellowed by
SureFil (117.5+10.2Hv), Ariston pHe (116.2+11.9Hv), Synergy Compact (101.9+10.8Hv). There
were no significant differences between Ariston pHe group and Symergy compact group

Key words : Condensable composite resin, Compressive strength, Diametral tensile strength, Vicker s micrchardness
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Table 1. Composite resins used in this stuchy

oM, Leinfelder T4 54 HAH I nj2A Y
2, Leinfelder™, Simonsen 57 7|&Y BE#7 9 ¢}
2ad 2AE 9g NS /R Jna sRew,
Stephen 59 453 #75 43 B4¢] r1&y 2%
Yl B} $p3iA|e St Bag vt ot

223 Egy7le] o} T2 sl AT £ glEX
RE #riap] e 434 2@ 3 993, 1
A Az i740] A4 g2 g 2R 3 el=
g 5 9}, o]d] BAT oM FAFE %“*%%i eE

A FEY &5 % B4z 7143 HAS va - Holst
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423 EfHsoEs Ariston pHe (Vivadent Co.,
Liechtenstein), SureFil (Densply Co., U.S.AL),
Synergy Compact (Coltene Co., Swiss) & <] 31521
THY B o 2E 7 100 (3M Co. USA)Z o143}
At (Table 1)

A
FTE 8 Ei}ﬁﬂﬂo 7 10022 3193 HETE
=3 ERHAL PITLE 2RI HE 1T¥E
Arlston pHe, 48 272 SureFil, 48 374 Synerge
compact= ¥AsE

2) A EA 2

FEATE SAH3] AT AEE AFS7] AsA ADA
specification No.27%¢] ™2} 0] 6mm, 44 3mm<
e /s 9488 35 FY2 A9tEa. e
matrix strip #o) FH2 £3 7 100, SureFil, Aristen
pHe, Synerge compactS 23 FH I S| = Fepo
9} matrix stripe® 4R F, N8 THw oy 2

Material Group Product Batch Mo, Manufacture
Hybrid composite comtral Z 100 5904472 M Co. TS A,
experimental [ Ariston pHe FL2454 Vivadent Co., Liechtenstein
Condensable . .
i experimental I Surelil 545113 Dentsply Co., U.S A,
composite experimental [I Symergy compact 78382 Coltene Co., Swiss
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AAA F FA] (XL 3000, 3M Co. US.ANE 40271
I ZAVSEA, A B RE 4027 FEAR F )
2eslkd 2 T3 20704 & 80792 AlE 2 ARt

RN 9 WAL v AEE =FH37] sl =
o] 2mm, A% 4mms 22 7 958 F55732 A
At GEAE =34 AHF FY e E 2 79
20704 & 16070) A|E 2 A28 E .

(2) A= 3 Hxg =74

Ty =4 A'87] (Shimadzu Autograph, AGS 4D,
Japan) & °|&3td G4 =< 500kgy SF2E
10mm/min® cross head speed® S 3HR, 7HEYH
A 100ked 3F2Z Emm/ming cross head
speed® =733HHTH

W7 & A ZE ¥ Ale]9] Zto] B 1367¢] S|z
Ho) tholo}2= 919H (diamond indenter) & 25 H|A
2 BB = =47] (Vicker ¢ micrchardness tester,
Wilson Co., U.S.A)E &350 2008 31522 20
272 AT OE 3R E e F GEY A58 2
o|Z AT Bbd WA A FAE Yo I AHT
IHAE S F Huus dEsE .

Table 2. Cornpressive Strength (MPa) of each group

S BataTle) 2y SZf 2E uinde

(3) BAA=

SAS PackageZ 183 one way ANOVA testE 2
T feld S B4sigen, LSDE o83k AMEEA
2 A s

. 43 4

1

Z

i [=]3 At

=
=)

G27ee 27 7 1000] 393.85+19.61MPaz 71
A =4 VeEhger 48 2F(381.65+31 24MPa), HE
37 (345.85112.22MPa), 43 17 (308.60+36.38
MPa)& 22 et} (Table 2 & Fig. 1). 2 72 B
ARd A9, g8 48 1, 37 2 49179 2F A19]
o] BAGAHLE {8 Fo|rt AU (p(0.05) (Table
3.

RN = HE 3T 84.54+34MPaE 718 =
Al ehgon, 48 27 2 845413 53MPa, &
76.91£1.63MPa, HE 17& 60.3416.95MPa 2.8

Groups Na. of Samgple

Cornpressive strength (Mean 80

Comntrol group (Z 10K}

Ezperimental group T (Ariston pHe )
Experimental group 1T (SureFil}
Experimental group 1T (Synergy cornpact)

393.851£13.61
302.60+£36.88
381.66x31.24
3458511222

Table 3. Statistical analysis on the comprassive strength of each group (hy ANCGVA Tesh)

Control group Experimental Experimental Experimental
group | aroup 11 group 111
Cantrol group . *
- NS
(Z100)
Experimental group I . B . NS
(Aristorn pHe )
Experimental group 11
NS * - NS

(SureFil}
Experimental group III

P S1oup - NS NS -

(Symergy compact)

* : Statistically significant differences (pafh.05)
N3 Non—significant differences
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=7 Ve (Table 4 & Fig 2).
7y 774 BAIRY AY, 27 BE AT Aol
EAGHLE {93 Aol 92t (p(0.05), 48 27
B AF 37 Atold] #2148 Aol YA (Table 5).

3. H[AHA D|AEE

HAA wdAdses 27 (Z100)e] 223 78+

MPe 450 -
ann -
350
300
250 -
200
150 -
;0.
50.°

0-

pHz 2y
oo pact

Fig. 1. Compressive Strength (MPa) of each group

Table 4. Diarnetral tensile strength(MPa) of each group

56.06MPaZ 713 =4 vepdon d44d 27 (174.45¢
10.52MPa), 48 17 (116.82111.92MPa), 48 37
(101.21£10.80MPa) 2.2 WEPET (Table 6 & Fig.
3.

7y 331 BARY 2Y, AETY gET Aol BAE
HoE fo8 Atelrt ALt (pe0.05), HE17H 49
3T Atelel] #elg Aol gl (Table 7).

Z100 Aristan pHe  Sureril Synergy
ompact

Fig. 2. Diametral tensile strength(MPa)

Groups

No. of Sample

Diametral tensile strength (Meant 8D}

Comtrol group (2 100}

experimental group I (Ariston pHe )
experimental group 11 (SureFil)
experimental group 111 (Synergy compact)

76.91+£1.63
6(1.3416.95
34.54+3.53
86.5413.44

Table 5. Statistical analysis on the Diametral tensile strength of sach group. (hy ANOVA tast)

Control group Experimental Experimental Experimental
group I group II group TT

Control group i ] ]
(Z100) )
Experimental group I . . )
(Ariston pHe ) -
Experimental group I1 . i
(SureFil) - NS
Experimental groug 111 . i - )

(Synergy compact)

*

: Statistically significant differences(P.05)
NS Non-significant differences
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Table 6. Vicker s microhardness(Hv) of each group

Salefmel FHE SEof 2 8lmde

I

Groups

Na, of Sample

Vicker & microhardness (Mean£3D)

Comntrol group (21040}

Ezperimental group I (Ariston pHe )
Experimental group I1 (SureFil}
Experimental group I (Symergy compact)

20
2
20
20

2237815806
116.82+11.92
174, 45+£10.52
101.21£10.80

Table 7. Statistical analysis on the Vicker s microhardness of each group (by ANCVA tast)

Control group

Euperimental
group |

Euperimental
group 111

Experimental
groug 11

Control group

(Z100

Experimental group I
{(Ariston pHe
Euperimental group 11
(SureFil)
Experimental group 111
(Symergy compact)

* * *

NS

NS

* 1 Statistically significant differences{P{0.05)
NS Non-gignificant differences

WH 250 "
200+
150+
_—

50+

0"

2100 SureFil

Arigtan pHo

Synergy
oompact

Fig. 3. Vicker s microhardness(Hv) of each group
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A e el FAG A 7129 o] ZaE AT
3 3152, Leinfelder B9 75 ¥ A7 ni2

Aad2, Leinfelder™, Simongen 572 7122 87
2 oldhzbef] WA Y T B A S B shgh 9,
Edward 592 7|82 Eg#zn 7457 A3 <] A
gEta 1eF o glFo] AT YA Bo] A&l
2 FeEivte A7 g, 7188 By ojdae
HAER AHd = JAT, 2E WA @ pEd F
A FEAE b 3FET

2 g ASE $5% 2397 S42E, SureFil

jﬂﬂ 2717} 0.04~10.0pm 717 TEskA = &

= 2 At 2 dAg 9EH ‘ﬂ‘%‘%h} AR A
@%E WeEbdth Synergy compact® FAH 74%4
filler 435 0.1~2.5m2] filler A7 E AW ©HA
o FARES zEAFLEN =& FAFYL A TYH.
Ariston pHe® 778 WelA pH ® &t Mt active sub
stances (OH, F, Ca® long)BS WEs=s 224 &
Al ¥ 79%9] filler 3% 1.3md BT YAI7E 714
:ﬂ_ 5&)1{;}13.14.19.2@‘

2 At 4EAEE S3Y 29, dET (Z2100)¢]
393.85MPaE 714 =4 vg o, d¥27
(381.65MPa), 48 37& 345.85MPa, 48 1¥&
308 60MPazT &8 WeET. 2 Ao HE27
(SureFiD ¥ di&F (2 100)4 ?}%7}13-7} =7 ek A
2 =y 4atg g7l 21t Fate] ey gELE
FHEY, gET 4 BE AET) UrE}L& ===
Craig®7t A2 3 154 4459 fA5r8.00 Ao}
7%4 GSATRTE T4 =4 Y on | of-2 )

g 5 9le HAle 2422 300MPacl 3y 4EAE

AAE Leinfelder $99 A145] AFsEE £59
E@alE 125 gguyg 22 58 3y Fd 4
Al ARG AY = gl A LB ALEE

2 dreA, 233 A374=E 48 370 86.54+
3.4MPaE 71 =4 WEhton, Y 27E 8454+
3.53MPa, dETe] 769121 63MPa, 438 1T&
£0.34£6.95MPa w22 =4 e, =T AET
Zbel) BAIEAH 07 {018 Apolr} slHov, Ag 27 A
g 3T Ateld] BA ?E}Zﬂ—i Treigt i}c’]ﬂ AR} o] 2
e AdIF2 AT 559 E@ﬂ] 72 Leinfelder 5%
o A Az 0}%7&2 TJH] T ogle YAy 27149
TOMPacl %2} 7+ 384 = ﬁiﬂﬂ FyEHEE 2 A4
=3 AF 172 A3 553 d3e FA R =
o) Ad £ 3l 2 202 Y7

FEEY Al2A PR BAHE HAL A EE BE

T( Z100)e] 22378156 06MPaZ 7VF =7 Jehde

o Y 2F (174.45+10 52MPa), 48 17 (116.82+

5

480

11.92MPa), 48 3F (101.21410.80MPa) T2E
Bt (Table 6, Fig. 3). €T tlETAtel«] B4
Hog Hog Aot Ao, ARITH HE 37 Al
Al 213 Aol 7t gt Cralgzn% HEE el WA b
AA=E 345Hy, 4old& §8HvE UG Bag
vt gl 2 H86N Y=g J5de) v
THTh 2 SR Wi 7| :rLf‘]"?—aﬂ/‘i ALEA]
A3 $EE] wiREE Fge] 3lode} d4=EAT A
oldET BE FAE Ho|nE 253 £EER ABE
T2 AT AME 55 gAe AEgAe we
kg filler systemn® &7 712 FR512E 7AF A
o] A UER= 222 AEHET,
FF B Aol SHE 71AF 4R B ol B
g A7t AZHeel 3, o2lg 7|23 d7E EY
2 FEH FoPpt iRl Aol & 2128 AlREH
ol g 1Y A, $5Y Bz HE 7AF A
@* Ad vl FEAEAN G S AHES B A3
o] FoCH AR FEA FHE F YL FALE A}
i%ﬁr.
V.24 B
429 E9YAY E9Y B9y 21AF HEdE v
%7}6‘}7] #3ted 7 100, Ariston pHe, SureFil,
Synergy compactS hETH i HETFLE BF3
I, 4 77 F 609 AEE AEst A @;ﬁg
e, vAA s AR EE 3% A8 gy 2E E
< A9t

10

1.

o,

275 YEFY 7 100F°] 393.835+19.61MPa
2 7P =4 vexen, 49 27 (381.65+%
31.24MPa), 48 3F(345.85£12.22MPa), 48 1
T (308.60136.88MPa) o2 vEhgd g7
A8 1, 37 9 4E 1, 2F Aol EAIEEcE &
o}k &po) 7} It (pe0.05).

2. RANAN = AHIT0] 36.54+£34MPaE 1 =
A dehgen d¥ 9F& 84 5443 53MPa, WET
o] 76.91+1.63MPa, A8 17260.3416 95MPazT 2
B =7 e
273 AEF7t EATFHLE F98 Fel7)
o1} (p(0.05), A8 2, 3F Aeld] #2138 Aol 919
=3

3. HAA plAAEE g2F Z2100°] 223.78156.06
MPaZ 713 =4 vepden, 49 27 (174.45+
10.52 MPa), 48 1T (116.82+11.92MPa), 48 3

T (101.21£10.80MPa) 2.2 Vehddt}
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