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A YHROM 84 CO, dolA, Nd: YAG  oFF Rusts)x) Rahn ok @A WP
do1 A, Er: YAG @0l o] el Algs  thF o)A 349 Estet AARE ol of
o e, s HEA Be AT ol Fol NI AR,

Aelstol A HolMe) FH ARAde Az Aol EE =AW HolH Fae
Se, 2RAR, FAAA, YA Polde) AT HPAARY ZPWEA WP ATE
#WAL, B4 gobds Mg Solof?, wlEg Agold old ¥ ATE BALY F
SIAT Aokl ZAIE B Aokel el DA BA Aol Nd:YAG HoIAE 24}
Zoksto] SAAG] ALSR 4 AU, Hel  sto] EW WSS pIRW, 2L F

&
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B AFoa AMEE AMER AdobE AU

DAY 2T E AT 2AE Bl 429
Ceramco II® body porcelain (Ceramco, Inc.,
USA)S, #=e Bl Azx9 Bisfill®(Bisco,
Inc, USA)S AH& 0}‘39\‘3}-

[=N=]

1. A8+ 7
Aol AHe AL HIE A && o
< DIF, 10% Q4R 1523 FA4S T

D2F, 1W, 20PPS9] #loA H-241& 156%
N&g& #+& D3T, 2W, 20PPS #o]A 52
1527 A|383% +& D4Toez BFIATh

A AJHe) A9 001/014 diamond bur(Ho-
rico Co., Germany) & ©)-83&to] THE AAA
3 72 P1T, 8% BAMAE 3R —‘?—*4?5} e
P2F, 2W, 20PPSel #ojx X24& 15%7h
A3 #+& P3F, 3W, 20PPSe #lolA ¥
218 1553 A8 & PAT SR EHIAT
(Table 1). @°]#+ pulsed Nd : YAG #lo]A
(SUN lase mater®, SUNRISE technologies,
USAS HEgroz AME-3tth

to &%t PN

—_—

2. AW A%
D el A A

Ao} 4%

807H«1 243 A 12

Table 1. Experimental groups

7_—_:,u

TAE 4C9 FHFo Bug & FA7|(Ha-
nau Co., USA)E o] &3t iFolA 3mm*
Al ot =EHEE 3 F wAYR
#|&! (Orthodontic Resin®, Dentsply Interna-
tional Inc, USA)dl wEstden, of #4A
Zoll 248 3] A8l Fobd B 7
tape(3M Co., USA) o2 BF3IA. 7} Al
He) dobd FH-2 FFstoll A 220, 400, 800,
1000 grit2) "}E(Daesung abrasive, Korea) &
onlsl xH Mo} & HzA|ZC. ZolE $
29 2070 4o 2 EHEuh. uAEE
4mmX4mm 9o APt #olA A
Aol F3A2 23 Jd3 (Pilot, Korea) &

A3k,

2) =4 AlH A&

8070 2] = AN A& A 2at7] 98 laminate§
v & 2 (Laminavest®, Shofu, Japan)& ©o]&3}
o dieZ A&stAh. 7} diew 24A3HY Az
A7l 3 T A A4 2 (HIGH BAEK-1I®, Jae my-
ung Co., Korea)ol Al degassing¥ ¥ rubber
moldetel $1xjA17]32, Ceramco II Bl body
porcelainé 3Zzoz vyeol FA43idd. 2z

Zo F9Y% 232 93} mechanical conden-
ser?l Ceramosonic® (Shofu, Japan) -& ©] 8-t
Tdd AFE JEidd 4" EAe
moldol Al AASIL A AFZAA 24, &

datgoy. 28 TA AlHS HFo lcm,
FA7} smm7t HEE 2GR eH O F H
e Aopa AWy FU3kA HsHch

Group Surface tested Surface treatment
D1 Dentin No treatment
D2 Dentin 10% HPO, acid etching
D3 Dentin iW, 20 PPS laser etching
D4 Dentin 2W, 20 PPS laser etching
P1 Porcelain Diamond roughening
P2 Porcelain 8% HF acid etching
P3 Porcelain 2W, 20 PPS laser etching
P4 Porcelain 3W, 20 PPS laser etching
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3) Bitazle =4

FHz g AlHd FAAZ All-bond I1°
(Bisco, Inc, US.A)E A3t primer A,
BE E£3stod 64 =X3 F HFA 7111, bo-
nding resing 3 W T¥3 F 20%7 =
Fatavh. EaHe 27 3mm, ¥°) 3mm
23t A A5, ImmAE Hol&
%74 & #%371(Curing Unit XL 1000%, 3M
Dental products, US.A)Z
FEesta, Jox RREE &
FEsiad.

¥4l
&

ol

3. dz

BE A

= 53

A S48 &, 2 F9 2070 AH
5 100e HAAE 23 A 2427 59 37C
FEolA Basti, veiz] 1070 5T 55C
o] Fx4oM 202 HHE 22 10003 thermoc-
yclingS A3, AlHE DB
(Universal testing machine, Shermocycling&
Algstact, AlHe vhsEB A A3 7] (Universal
testing machine, Shidadzu, AGS-1004, Japan)
A #F 3mme crosshead speed 23|
A3 A|Ho] wAdE wo ARRTE =3}

Aot (Fig.1).

(e]
=

+—+— shearing device

porcelain

dentin ~——— composite

resin

treated surface

Fig. 1. Schematic drawing of specimen in
testing appratus.
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4. FA QA @07 B2
Ae FH AP 9 AARE 24 &

sdd AlHY HWS FA Azt Avj A (JSM-
5400%, JEOL, Japan)& ©]-&3te] 1,000}
wAskg o

SAS program
. BEE AE
g FHPoH
unpaired t-testE A1B3FF L, 2+ F7he) vjm
42 ANOVA(Analysis of variance) $ Dun-
can U vla #AZog x7sgcl.

Ha

m, oAt

[N

o

1. SOt jiZiZte] HAUT

I::i:'|<>

37C 5ol 197 B9 A9 D1Fe 11,
52+ 3.03 MPa, D272 16.18+ 3.96 MPa, D3
T 1251+ 297 MPa, D47S 14.18+ 3.77
MPa< YERl o] D2Fe] 714 & Aad s e
Vel on D23} D1, D3T el EAE
o2 7% zo)7t AAHP<0.05).

5C9} 55C9) =249l 4] 10003] thermocyc-
lingE & 2% DI 7.80+ 2.43 MPa, D2
T-& 1082+ 282 MPa, D3#< 837+280
MPa, D42 9.22+ 2.72 MPag el o] &
A= D2,D4,D3,D1F 9 A2 Uelgth
(Table 3). Thermocycling A32] Apo}Azt
#77te) HADYEE unpaired t AR o2 b
g A BE FAA FAGHoZ §93
2po] 7k UATHP<0.01) (Table 2, Fig.2).

2. XL} 2fRIZhe] MANZIE

37T A 197 B3 7o) AL P17 16.
93+ 4.12 MPa, P2F% 17.08+ 3.30 MPa, P3
T2 1307+32 MPa, P47& 15.19+ 3.02
MPas Yehlfo] dutdog whye A48 p
1,P2o] #olx K28 A3 p3FHET &
*H(P<0.05).



Table 2. Shear bond strength between Dentin and resin (MPa)

37C, 1day in water Thermocycling

MEAN S.D. MEAN S.D. p
D1 1152 3.05 7.80 243 0.008**
D2 16.18 3.86 10.82 2.82 0.003**
D3 12.51 2.97 837 2.80 0.005**
D4 14.18 3.77 9.22 272 0.004**

* ! significant at P<(0.05, ** . significant at P<0.01

W37C, 1day in water [J1000cycles, 5C & 55C

Bonding strengh(MPa)

D2 D3 D4

Fig. 2. Diagram showing bond strength values.

Table 3. Duncan’s Multiple Range test ‘for bond strength (MPa) variations !
P ... .Duncan’s,: .. ANOVA :

MEAN grouping F value P

37C, 1 day in water '

D2 1618 A

D4 14.18 - AB

*

D3 1251 . B 352 0025

D1 11.52 B
Thermocycling

D2 10.82 A

D4 9.22 AB

D3 8.37 AB 2.39 0.085

D1 7.80 B

* | significant at P<C0.05, ** . significant at P<{0.01
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5C¢} 55C 9] 2204 10003 thermocyc-
ling& ¥ A% P1FS 12.37+2.70 MPa, P2
T2 13.08+3.27 MPa, P3TS 9.76+2.76
MPa, P477& 1126+ 261 MPaS YeEhjol
H 274 2= P2, P1, P4, P37 9] &4 2 Velytth
(Table 5). Thermocycling A3 219} 7
A7) HAEE unpaired t AP o2 v aE
A BE FollA SAgHoZ F93 2fojr}
AANHP<0.05) (Table 4, Fig.3).

=}
=

3. FAb MAt #H0lZ

[=)

1]

1) ol A4

2T DIFAAE Aol ae B £ 9l
onf, Q4 4 A @ D2EolME Aot
Aol dX =9l 1 v M AF (micropore) ©]
Tdg e JeEPAH(Figsd,5). #o)x] F-
218 A]8i3t 7ol bubble-like inclusion©]

Vel o, T ol AR Fate
TEH)A] %o D4TlA DITETH
A AFE FEY £ UK Figs.6,7).

3P F 448 AHe 3¢ D1Ee 4
ol A A2l adhesivedt S

Ags ol ARNH(Figsd,5). DITL AolAx
g zlo] ZAREA fAHHo] FHEAY A
FEES BREHA @Fxoy, D4TIME D2
T3 FAFHAl cohesived THE RS Bk
(Figs.6,7).

2) =A AH

Diamond-roughening ¥ = A& burd) 1)
Wk wel AdoW We B ¢ on, &
A P27 A 7#YE uA4LTH Au
x

o2 Adolxd do] el th(Figss,9).

Table 4. Shear bond strength between Porcelain and resin (MPa)

37C, 1day in water Thermocycling
MEAN S.D. MEAN S.D. P
P1 16.93 4.12 12.37 2.70 0.010**
P2 17.08 3.30 13.08 3.27 0.014*
P3 13.07 3.22 9.76 2.76 0.024*
P4 15.19 3.02 11.26 2.61 0.006**
* ! significant at P<0.05, ** ! significant at P<{0.01
Table 5. Duncan’s Multiple Range test for bond strength (MPa) variations
Duncan’s ANOVA
MEAN grouping F value P
37C, 1 day in water
P2 17.08 A
P1 1693 A .
P4 15.19 AB 2.96 0.045
P3 13.07 B
Thermocycling
P2 13.08 A
P1 12.37 AB
P4 11.96 AB 2.59 0.068
P3 9.76 B

*  significant at P<{0.05, ** : significant at P<{0.01
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W37C, 1day in water [J1000cycles, 5C & 55C

Bonding strengh(MPa)

P1

P2

P3 P4

Fig. 3. Diagram showing bond strength values.

o]7 B9 AL BFYT uHLTo] EA
e AL B 4, YA & P4FANA
P3ZET B2 rAiFol e H(Figs.10,
11).

Al A P1, P2, P42} ¢
Fax gl o Az FHI AF(pore) ol
g Ro] ZAgtso] on oz 3 HIHI
12} cohesivedt HE Fd-& HEFUTH(Figs.8,9,
11). P3ZolME vl A AR JEH o E
RaFed 42 JA2A7 2A48E 93
o)Ay 5-2]of ojzf A2 A
B o3 Zh(Fig.10).
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gojo} &&=, o]ol th8] Fusayama's™-< &l
A plug7t smear plugdll B3] B4 o dagh
A2 4L F ooz Jotd g A HesiM
T2} gmear plug 52 A A oF -3
#H aAE AL 5 Uil 39 21 Nakabay-
ashi®¥= hybrid layer7} 2212} Fo}d Abe] €]
7+e AaEe 97 98 dasica .
Tagamis™-& smear plug® Al &l &
23 9L s oAl nddd gt
Ao wr) daA AHs ATER, B2 A
¢ Hgsof ki FAE vF Aok
e Atz Kol AWS Aeske

£o ARE A7) M E oA 7HA =
ggsiry, gxke Holvh & Fol o3 A&
Borh eddE AS AFPL= 84 dol
Ae Aoz BuHI glom® AxHd iHE
o] P& 2 FrE fosjof st} o]of wtz}
‘x’l%‘?}:} Ao g Yol AE

7F s o
"324101] g 22 A g8,

o

(o]
¥

AEol

o] &3tz &
glo] A <]

- o
1r

o 28, FFE, dAxH 5ol doH
gurRo g A A #HolAHY FAES
o9l ARG ZALE o U A] Ao mpan, ojuj
&ae] AxE 23 FFEE AU Fol
gz e FFES do)A Lo 3, ZAY
e} (949, pulsed), FA 9] #3hd 44
(AL, g, A, FRY §5F, A



Sl ol o e Jedy. Aol
F48 duAE F4, AE, WAl 8 A
ofoll o}5e Vs AU F9le) zAe] AL ol
A%, A2u R A2T Ao JFL F &
AT, Hojel £8 ALEHE CO, dAAY
Nd : YAG #°]AE vjuste] B CO, # o]

o]
A7} shgo) o Aol g F5=t
Eon BusHa AT, Nd: YAG #lolxe
dolx Fael F54e /7Y s A
AN Ag s o)]f3 Zlo) A EHew, B

Zo] A

-

Ao A= pulsed Nd YAG dolAE Al&-
st AJAS Agslgoeng HAAA JIE
AHEBE o] e AlHel i3t FHAEE F

7HA7122F sk

‘??9) 2 YAG-#l|o] X &} FAPA AL &
3 Aol A WF AT ot o
’B A7 el HEAdRoe
I Wsb BS gkt ol A
°Péhﬂ°ﬂ EAste &, 7714, 3FEH 7]
F Aolgtal X uok3ith. Hess”, Seekamp

Honma

ur

0 -

Y, Myers §%& Hoto] #olx $4& st
A5 Ewlol 52 28T Fel FU7(bubble-

like inclusion), ’S’é}fﬁ & 7](fungiform proje-
ction) 5°] *gﬁ*ﬂ BEHAE F7HAI7]1AL Z1A1 A
298 93+ & —‘?—" £ AN 5579

3 stk etk Ar-
PSS ol o AR
F A EoE Aoz g2
HEd & Ho ]“1 CO;, Nd: YAG d@o]
Ao e AA-ZIZY FdA s CO.2F Nd
D YAG "lo| A& 2ol AFRA] AR Al
FAReEA ROl ARA JEld sl stgon,
Myaki = #@lo]#] F-AH} Qi FAA] ol
AFo] O Y% ¥y 2 Jepddn st
ATt B AFAME QA E AqE D2T
A D1,D3,D4TETE Fe vAaEH} AR
298 Bg=d ol= HuangsY, Myaki® 5
o] Az} FASIH(Figs). #olA F41& Al
P&t D3 D47'L°ﬂ’\1“ T w3 EHY
gJx7E delged, #olA A= ¥ e
D4l A DB—EEE} B2 uM LTS Ve T
(Figs6,7). 5w 2z 24 54 F9

[
g_t

>,
lo

[‘
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P AHE BEste] B o 9 Xg] 3 gad
aFol e TUFE e gxle] Bel 2
ele] @z Mo A2l cohesivedt FHRFAFE
VERR S 71AIA /A7 253 D1, D379
B 2dotAd HRY ARG olHE B
A (Figs4-7). ¥ Ao A AHE
Al g 397} dlo] A B-A]8 AJgY3E ol M]3
T2 AT TUAANE BPon, o
23 @Ato] B XAy A E 93

njzx Zog Amgd,
Seekamp S92 CO, #o]|HE ALE3l] A
o Azl vjx= A#E ZAIE =, the-
rmocycling AFE B o oA X7}t
AWt JRAREE AE-g o] Bl @R
dotdzrel A¥HE FUMAZIYE Skt
White $%*2 Nd : YAG #@|°o]|A& X|o}o} %
ARAl A ElE RAotRoh g Rlate] ARt
S7hgga stglom, #olHel ok mA7)
AR fA7F B adhesive FHL 7+
2AIZIT S Yh. 18iY, Von Fraunhofer™
JAF FA43} 1W-3W Nd : YAG #olx &
S AlEE Aol A Bt dine AR
watod HA X2 s o) Mg e AR
A o] A Zﬂ@ Al H ol A
Sty vy

i m[m

fl

DRES

A
T

o]

25218 D2379] 16.18 Mpa &

TE JUehyen, #olA A
W 20PPSE A% D40l
Ehlle] 1W, 20PPSe] D3TE
BHEEE YEFH I ol AlH 9
E?ﬂz%al We] whE AR EH Aol Qe

rulo %
L rlr

Ao g Holn, e ZAiwHAe Yo Z
USLE 2o AAREE JeEhd Aog =3
"o}, S thermocyclingS A3 AT

AR ATl o)A FATRG ARG}
A Jeistth. ZF FollA thermocycling A%
o] APAEE vwste] A thermocycling¥
A3e AREe] 742 JehAT, olE See-
kamp 5%, Wayne 5 ZAxe} A3,
S8 ERF AG7E Xofell vlE) 2-5u)
Ax A7 " Y Aoz FAACH



ARH o2 #o|x FATF
AR7AEI} FAREAY oF7t
o]l FAb A2} oA AANAME
glo]A BAA ARAHTG 7IAZ FA
st AA W] A2I7F Baddt e 2o
g Autel 20 7| YEoR AbrEh
Ay 2 FtE BHOR Ho|AHE o
g3luzat sl Adde Bl e dAE
Az AFe et dasict
A= 17283 Fauchard’l BEE
$43 ol 1 AvuAE 54 wid AvA
g8 93 Ao kA ZAR| 9 thiHA
AAANE ufRAFR AZE=S} HA=rt
ol wAE7] e 5o 9ol AHH
%E}_arw.
B} Z7A1717] A8l 22 A7 AR
»  FRA QlojMe FHEUE EAH
HAA Bt} 3 B E Holm®, AL8HE
23t A 9] 73 microfilled type 2. Y+ hybrid
typeS AMEA] A FEAES d& F Uh
T F8-2 7)A A §xo 58 Aol o)
2 olFo} e, silaned #AF =A] A
ol9] 3= AL AsAIZIHY, ZIAH F
28-g A7) Y84 = diamond burg 1%’&@
A EHE AFA g, BARAFAE 3
Aol AFAQ AL HAHI JUp, Peck
swe AdE w9 gl FHo oA
o] & 7HsATt Ao} o]Fel #HolA FAe A
48 AAE At B ATlAE Nd -
YAG # oA E =aHl X 2g Z BT} burE
o] g3t THE A&AA ¥ P1T, B4 FA S
AlgE P2wol Boh £ FRAEE YEH
oo, #Holx RATFY AL Bl =it
Z7HeE AgE FMES ¢ F AUtk
ol AW EWxy Fo FAL HA HeAH
AZA #olA #24% P3, P4l H]F P1,
P23diA EHo] 2t} AR AT E B
et olz 3 Eipexide] ARAZIL
Edais 3i°§5’—°'14(F1g>89) & o] A F-2] %
P3,P47¢] ASolx I3 2 vlAigo] Y
ge=d, °1E EAH #HolHE ZAMSHH
zotol] ZALE A o] =A) THo| {3

AN
N

-
[

L~

A zol

ol W} EA) AN FRBEE
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AA ANURAZE FrE FHd vA o] L
Ag Aoz #HEcH(Figs.10,11). #elA
Wz 8 A717F S7M8 55 Bt g Hol wol
Yelys o2 sl fxge] Frhdrh
T A thermocycling 139 2FA=E F9
3 2pol o} A7t e, )= Newburg &
W Pratt 5%, Dia-Arnold 579 R3¢ &
Absiet, oj#d Zole EFHIH ZA|te
A Alge] K-zt o orj® ZoR
Holoj, AlHe] Zou T/ 5 FEIAR
7—(}%%} T AUth

2 A A e golAS AolAR w4 1§

7}

]

go] Hg4 EW $83 @7 wH AL
Z7bete] gl Rate] Ag o] AF-A W

A ot R ARYES Uei,
T, 2 AL AP A ABE Bsteln

TRl e 248 247t EAsEz
dlolxel meh AHeln AAF S 9
e A AT dasolor & Aoz

Az,

¢

2 A7E golA
Az} =742 Et&%&cﬂ o)X 9%
B e
th, dolA Al el As Mg ARG
D17, 10% QA4S AME-3te] A2 g &< D2
T, 1W, 20PPS9] oA F-A& A& &
D33, 2W, 20PPS9] #HojA HAS& Ajag
T2 D4T o 2 st o, A AR E dia-
mond rougheningd & P1¢, 8% E4HAS
ARg3ted A3 +& P2 2W, 20PPSY &
o] & RAL A3 #& P3T, 3W, 20PPSe
o] A FA5 Al §f1 P4FoZ BF3tL

=

s N
=

ZE A" HRE& FA48e 37CAAN 193
B23g 73¢9k 5T 55c,1 Fz 20 A 202

7+2 © & 10003 thermocyclings A3 3 7

24z Aol F wAjeh #HZHe 7‘47—‘1’7‘53
235t B3 AlE BuAE o A E
23 %o vdg AUTHE FA A @l
Aoz #aAste @ e AFAE IJUY.



Jol A AlHel| A= 37ColA 197 Bas
S AolAx g zizte] AR EE D2,D
,D3, D1 #=ollew D2w D1,D3+
o= BAIS R o2 Folg Aolrt AT
(P<0.05). Thermocyclings A18§3F 739
= HAJEE D2,D4,D3,D17Y A
Res AAHA HarE AT

L2 ABoME 37CAA 197 BaEd
A% FA4 5 P2,P1,P4,P379] w0l
on, o7t A fejdol U
th(P<0.05). Thermocycling 874 $-oll =
AR} EE P2, P1, P4, P3TY &AM H oM,
;q;q]z%o 71—/\7], o]oﬁ;}

. FA AR SN AE A
HQl FollA v A
%ol Uehtth

\I";OEO)

o
3L T
T

™y

HAZE

s

S,

2

nj

—_

=g

A
rer

. o]3H8 1 CO, #olA At whE A oA

ZzA wsto] B WAHAAEF AT o
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Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 9.

Fig. 10

Fig. 11.

Explanation of figures

SEM photomicrograh showing the no-treated dentinal surface(X1000).

a. pretreatment surface b. fractured surface

SEM photomicrograph showing the dentinal surface etched with 10% phosphoric
acid( X 1000).

a. pretreatment surface b. fractured surface

SEM photomicrograph showing the dentinal surface laster-etched with 1W, 20PPS
(X1000).

a. pretreatment surface b. fractured surface

SEM photomicrograph showing the dentinal surface laser-etched with 2W, 20PPS( X
1000).
a. pretreatment surface b. fractured surface

. SEM photomicrograph showing the porcelain surface roughened with diamond bur
(X 1000).
a. pretreatment surface b. fractured surface

SEM photomicrogragh showing the porcelain surface etched with 8% hydrofluoric
acid (X 1000).

a. pretreatment surface b. fractured surface

SEM photomicrograph showing the porcelain surface laser-etched with 2W, 20PPS
(X 1000).

a. pretreatment surface b. fractured surface

SEM photomicrogragh showing the porcelain surface laser-etched with 3W, 20PPS
(X 1000).

a. pretreatment surface b. fractured surface
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Abstract

AN EFFECT OF ND : YAG LASER ON THE BONDING STRENGTH
OF COMPOSITE RESIN TO DENTIN AND PORCELAIN

Gum-Jin Woo,D.D.S, Hong-So Yang,D.D.D,Ph.D.

Dept. of Prosthodontics, Chonnam National University

The purpose of this experiment was to determine the effects of etching with a Nd . YAG
Laser on dentin, or porcelain surface on the bond strength with composite resin.

The dentin specimens were devided into the following 4 groups.

D1 No treatment

D2 ! Etched with 10% phosphoric acid

D3 ! Laser etchded with 1W, 20PPs

D4 : Laser etched with 2W, 20PPS

The procelain specimens were devided into the following 4 groups.

P1 : diamond roughened

P2 : etched with HF acid

P3 ' Laser etched with 2W, 20PPS

P4 [ Laser etched with 3W, 20PPS

All specimens were veneered with resin.

One half of the specimens were stored in 37C water for one day and the other half
were thermocycled 1000 times at temperature of 5C to 55C at 20 seconds intervals. After
that, the bonding strength of composite resin to the dentin and porcelain was measured.
The surface treated state and fractured state were observed with SEM.

The following results were obtained.

1. In the dentin specimens, the bond strength of group D2 was highter than that of
groups D1 and D3 in the case of the specimens stored in 37C water for one day,
there was a statistically significant difference between group D2 and D1,D3 (P<0.05).

The bonding strength of the specimens that were thermocycled decreased in the
following order : group D2,D4,D3 and then DI1.

2. In the porcelain specimens, the bonding strength of groups P1,P2 were higher than
that of group P3 in the case of the specimens stored in 37C water for one day (P<0.05).

The bonding strength of the specimens of being thermocycled decreased in the
following order : group P2,P1,P4 and then P3.

3. The groups of high bond strength had a rougher surface and a high level of microporo-
sity with SEM findings.
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