[ Downloaded from icml.ir on 2025-11-07 ]

light cure sbolsiws 45 38390k anil oy g0 il

W e g 350 (SLBCY §9uolS (Sl (195 9

PWE e

W saddy Solss i pmns b sl B a5 Iy 35nalS 09335, (58l ool 4 4 b ¢ g5y ol 53 tae ks
Wl 48,5 515 2550 (5> ST 5palS (SGISe (ol s b G SIS S5

Optilux pScuy olaws) o550ls L sSeuY olKiws AR AT s dadlas ol 53t gy B9
S8 oLl 2250 oy 5008 5l s (Woodpecker LED.D ,.5¢0Y ol$as) LED 5 (Kerr &8s 4 glace

G oo Y0 oy 9 o Jen VO gk 5 6 oo ¥ CL&.U\) byl 4 Sy jgealS CIB sde 08 sl LS 02l 3M
LY LED :CJM’)J@ ;4.“.19 JALS S ol JT.L_J a\Ja.A 4 QTH sj::a: NYEY] LED cj.::xs YR QTH) aj; 1 BE)
235 V0l 4 (el QA mge Isb iy 3 B Lolyon QTH (4 s b Cid ol suSd b ol o
55 b Sl 4 (16 JIEM2 Glie &) 205l QAT g0 dsb b s 3 (2B Loolen LED (oo e ol
daes ol Loyl d s B S0 laolSiws oot s psly gl (16 JIEM2) 55 5,550 (5350 oS

Jﬁp#}wd}u‘ r&pw\jwﬁ)bs‘_dwwdwuy)\wum}wﬁ .L.Lw)}.s
o3 S dloes Ladipad ol e

e ) (Sl (6550 &nils Jlasl 5 IR Cal JolS Gl L a5 iy ol 82anplis (st ol (slaasly laadly
4>j3 Jau L;)LAT Ll “ J’L{.\Jﬁ‘ U'-'~l ASJJS@ \'Lﬁ: u:".'.‘f" QTH) LED aj;f;) df..o} r&.ﬁ.’;«n‘ c(dLé) U:Sb
A uliljal ;}S‘b‘ J:" J.)“Céjg)‘fg JL&‘ IR JLU Coo 45‘53‘&5};)} Llesls QL:.: W Gt.: u-l‘ G| 034
PSVRUELH @L“.S Sl 0345 a5 JB Gobl Bl @ ol cpl ) oS W5 S edaline QTH 5 LED o5 8 55
Oliee 03 owgmome [IPIV: LED} QTH Lg\ajjfojﬁ): IR b ylSL’.L;’i‘)A‘ S sl QT;L_-AJ:.: o=
Sl 55 (Ka iy o el Sl 0339 a5 B (LT Blodd 4 ksl 5 ol 03,85 sl SVl e
O 5 Sl 035 1y g5 B sl s 09,8 55 L IR s 2ls (gl (slaes S s (Ko i o8 ol o
S slaos S 5 eis 03 LED 5 QTH (slaes S 05555 53 suie ol 53 oSl o sims solel Blod 4 Sslis
ol 05 o> 6)L4T4.>}3 JALB C)}Lﬁ @Lp\ IR J'I.:U

e bk e 63 ils L U IR Lol G o8 il o 0T 51 Sl 2y ool (sbaamess (6, Saoss
.33;@ @f)ﬂlféﬁf&&fiﬁwdsﬁ& oS o3l (353 LSL“J-.’}'.‘,

IR cas i s, IR, light cure, :gualds slaesls

FY-VY Sloxio /¥ oleds / WV 0380 /118 (S350 3540

LTS

bl Lo sele
To¥ 50 (5 ko LI
" 39l ke

* G2l e

b&u); eg&s SEAN \S\.AAJ).\A\AA») -\
Olyad «Olpad « ) Sl 3580

SOPed iy GelidnyS  ggmadls Y
B3 FERWS IS A1N Loy 5 53 ‘oms'};:

aasd GRSy Ggmils ‘\S\L')@}\A}b -\
Gy pole oty sy dlgs Caws)
Old OVyad ¢ OVya

(0D dge Cawny sbdbiw &‘u}u X -§

P Gk Sy psle oSl
Sy LalBasls 3\.@7 US..A)J 5 O\Bded
D) L e Sy pole

\o.ubb 5)).\3 QM3)J (SOgigd St -0
RN PRI TORWEFN SN

bbb ilkasd i gamebdiny 5
:&)J:ﬁ‘ Cn
dr_fatemi@yahoo.com

SY\-$5FAYOVS sorled oyl


mailto:dr_fatemi@yahoo.com
https://icml.ir/article-1-497-fa.html

[ Downloaded from icml.ir on 2025-11-07 ]

X9 500 G C 19008 SlSe ol lightcure loolaus 23,5 50,8033l dnb Sl b

5k sl ke VIO b L Hoya e s
s ol g i b GG S ke VI Culis
G A sl (S e Gl LS L (YL 5 sl Ver)
b el QA e dsb b o5 o5 0l 5e 3 e o3l G
Sboul S oS iou oo 4 Dy e VO oy 5 S
CS,s 22505518 5 43,8 eslial il conlis ki o
s I8 s 8 gsadl 550 Dses plye 4 AY/0 K, L 3M
Al oslaial (s S e g e e Y FY X Y0 slal a4 aSe
go 51 B g sl Bl s Son 5851 CadspelS 0
5 et Y opls) slal 4 I glab gl stainless steel
Sy a ey S el 2 Joe Y0 ose 5 e e V0 sk
adllas e ples ()8 J5 M5 4358 8 3l (Sl g 45
Sl sles L Sl GBI s Sladiads b3 5 ol gos o )
oA b dol A e s S el 6 liad s
BVeee 5 el Veoe 5 cad 53 50 i 5)5e glaelSans
5 g e oK1 LoDy 5 55 8USThm g5y 55 el Yo
i (Sl a aS 3 S 15 (5 Sell )00 S olKiass
35 2 a8 dms e HLES (6 Seplol ool s S S Sk a5 185 L
EAY Sonp o Ky bagdoms 33 s S ol oSz
2 01 S o f S5 48 Wbl o 3o B 0sole (s Sl el
WolSaus s & ildlal el a5l At e Koo 83gms
S @ el Slsdor o ol a3l s
S3A 0o Rl S addllas gl CAB @ g L5 S
S oslinal glo)y jaate 3 5 50lS S o g eddB 55
2 dS5 Ve S sley e A 3 Al sles
2 w503 Slos Sl rzmen 3,8 Jlesl 5 a2 Sle
A28 7S s S ge 5 da s e sole ik e pds 5 g
i V3l 2eS) 09 S p s e B uls pds warg LS
O oslital by Al e 55 1 8 i, of 51 (IS sl
1O Y X Y10 slal & oaSe CupelS lacSsh o5 Wy
583 b ayse b3 ey S 55 5 4o S A e e

Sl 2 J53 VT 6550 Adls L Ladisas tpg3 9 055
350 QTH 5 LED olas 55 Jauws Gragsly slis ) o
(olSws s i 53,35 () 38,5 13 G

¥ oylods / eadas 0)90 / Sy 90 5 dolilad ¢ Y

4o\

T b o dien (bl iUl Gl b 50 3 (ols sl
Tt b el (sl el ) 35S 5 (50 558 ) ik Lac
DS A Fake) B sl Ver Bl s s gl
J55 503 sle ansl [, QTH ¥ (s 5 b 51 o3
53l 5 Jal Llge O gs Db @ g b 45 Ao e
Sl adl s [ b 4 ol LUl il e g0 5o
3 el 550 ol [Lams e hals |y S (6550 byl
S Sleosas 5 DAL @y KlSe eSS
0 edbable 5 4 St [YIAsL wdls S Coyssls
Lol 31 landlas geon 058G ol ol Sl 50 3 (3 53Le 53500ms
Sladlas sl 03105 H1 3 oy 3550 S )50lS (gl oy
oK ) sdbpblo (553 51 dmlis & e (ol )3 485 g0
Cisels Ky 5 Sausls (e sy » LED 5 QTH
Pl s e olis Olallas ol de oS [4)3].,\314:5-\:;;
LU il 5 e 4 aSST 1 ey 058 o 55elS (SIS
Sz dsb 36 oy Ao 55 ool s Cu 3l o 4
95 Sy DM 0 )5S Gy y5alS Solsr  oddipbls
4 e hdipslyls wlals adllas S 5 ol e
o el S5 53 RIPI L lite Co 5SS )38
dadllas 55 [B]55 Iy 2als o S 5 O i 5 0 S
313 3 g 2350 g isolS il LS 5535 1 S
Canslie S35 » LIS (655, S 55 o 5 (Sl anlllas o s
bl 35S s 4 B30 6,50 CoiaelS isle
5 BuyselS 0dl)sS o5 2 IR 5o Jsb 31 josas 0o
Al won Dda by ol dalllae aie opl 5 p3Y slacaly 9250
2 oSy il slaelSaus 303 gple s S b

el bl (b ons Sr SlalahpelS (SO ol

SR
<L Optilux) QTH [eScoY olKiws 9o 5l adllas ol 5o
33 shls s (Woodpecker LED.D) LED , (Kerr s,
Thorlabs s ssly aw izen 5 dzan (555 Calises =
asle cib JolS G- g .3 S eslind WSsl sl 5 SDI
Al i Aot ol Ly 5 5 suSliagny s 503


https://icml.ir/article-1-497-fa.html

[ Downloaded from icml.ir on 2025-11-07 ]

TO & Lilrles castlie / abl Lihaodu / @39l wls Y50 ok SUI / 530S Liyele

BE IR ;d.:la u.bﬂs b” ut‘nb" S Sl QT JKJL:J d}ﬂ)T 6\.&0};
dj-"-" ub,;.a BEIP ST CJ}L&S LED g QTH L;Ubbj).f NYBE)
a5 JB bl Bl 4y Sl i ) 5 Sl 03,55 3wl Szl

ol OJ‘}?‘:

6500.00

6000.00-

550000

flexural modulus

5000.00-

4500.00 ﬂ

4000.00

T T T T T T
QTH LED QTHIR LED-ir QTH-+R LED+R

group

S ol QT)iL:: aloises LSUDj;)) ;n;&g s3] @L‘b
sbwl gl oY IS 6550 paeie w Toughness % i
» L IR susGl= A bl lrey S 55 badised 5o Sl
Blod & Sl 5 Gl 03,5 1y g LB sl S5 05,8
el gme (5T

3 %5 0 LED 5 QTH (glaos S 3503 53 sorne ool s
.Q»\aWa%Jd)UT?)SL}{BijL}LJé‘ IRJ’;;UQ;JLguaj;
L o (bay ) guelS Ale 2duiSs slge )3 o8 ol S5 4 p3Y
G Y 55 O Semadly SledS Sl s Olie 4 45
b S b D5l (e )l b iy 5)) Sl s 4 ks
53,05 (Ko b o) ConSs dlalh 0 k) 12 p3Y (555
3,5 5o Gslws Ol a1y Ol 55 )

(GrSdomid g S
IR Cib JolS Gl L aS wing o) siasglis Jhags ol o
0580 i L) sl (6551 Ails dlasl 5 gl Ve (NL
5,5 e a3 QTH 5 LED 03,5 5 e Sl (ol
LED 655 15 5 doys 14 550> QTH o5 8 15 a5 205l ool
Oladllas Sle 3 a5 B (oLl L ) g das s 12 550>

2T S5 Ay b baisel tesler 5 e 05,5
53 bws QL) e 5 el Gleen) mpe e sle
ol ik olS Gl 2 L eles QTH 5 LED ol
JolS Gl a8 13 0 550 (el Ve (VL) 503
W25 S 515l 050 (olat e ly s e 3 0053le b

25 VT ) dils b baaped tehl 5 ey 055
5 LED ol 55 by Grogply sl ) e ol
den & 980NM 5 Lo IR 26 L olesem 5 o es QTH
ity 5 (G0 b alae el sboml ) oS 2oy
Fegly gl ) me gesle p o dsd V5
3 B S 3 06 50 (Cons detect B Sasslis
Y+STM- &, UTM ol&aws 3 baaiges laisyge sla b
hi U s G Cod 5 @S p plin oS0 el
et 3 S dslons CunSs oSl 5 A S e B S
N 5 Sl oY G5 5 e dabe 5 e s Ol
8 gl Ll

sl

&@CM\WS%JIsm;omujbj&;}lyu@u
LQTHLED (slass S s 48 conl 0 S0l 5050 slaos S 5o
PN CIRCEEM ) | S QWS SR E T S B S PR
B LT Bl 4 5 Al o dopn VE 5 VY 5 a0 Rl
S aS plaes S 3 Llesls plis omen b ol el
50S) do5 S edalis 2l SWl 50 wla S 15 Lol IR b

el esgiam 5 B g 5leT bl 4y gl ol adlaS (Aas s ¥ )

180.00-

160.00-

140,00

Flexural Strength

120,00

T T T T T
QTH LED QTHR LED-R QTR LED+R

Group


https://icml.ir/article-1-497-fa.html

[ Downloaded from icml.ir on 2025-11-07 ]

W3 Sun S 150l8 (Sila ol s lighteure Goslaws 75,5 508090k b Hlise 3

S gla S @ .))‘)&Qﬂtﬁﬁ?lif@)}a;ﬁuﬂ}»ﬂ‘
Sy Sl 4 5 Al a8 4B S JSE ol Ulipe
el aS e sde 38 0315 sdams ledr 5 LTIL B3
b 33 assle ks bls sbees S 05 paie cpl jeamdes JalS
Crl e S1o1s S (ol oy o800 3 o U5 ol w0 05 e
Sl o esls 9lis 505 (Sam 3 [11] il 0355 a5 o Ol
S Gl e aSl b oS ey s b YL al oS
Llp oo chon 54 pllae Loy hpelS 0S8 Gl OS5I
o 4 ng o gl oy 88,8 S GlapplS oS 358 o e
3 oy o ablie SNLal sbw) 83l 5 Lph fuate
ol Sllas Ko i Logees 55 23550 o3ls FEArrangement
e 5 (e 5 o5 )3 Ol (e geains Al oS ilasl
S5 aS wSplen 558 dalllas 5 [12]5)h 35 Ly jsmelS
slw) sl Y IS 6551 psede 4 TOUGNNESS oy e
Slres S 53 ([R5 - A5 s ) pelaws) Laiped 53 LSl
Moy e JB ol 05 058 55 b IR sl 2l (shyls
sl 03 S

ool b osle 534S Sl O ke pl Goseat 53 g &5
Sy s Jidl axdls aline So i Al g5 o sline SIS
L5 el 5 ¢S el b S ol 505 eyl L3l oS
JB Sy i U5 ool G Al L 5 il CnSS
g4 b [13]asl wsls Sl ek 4 Jdow ) JS s
S13 035 oIS 5 5 (o o 5 (e ke Sl DS
Ol 3 vy b 4 (Ko i Dl G ey sulS
oy S 53 [l 1S Sl o ys S sl o o3 rLi;;.A
Lol (es ol sl 4 S IR 23 L oljen 206 (51l
Sl b5 OdeolisS b vl ez Jodo SWI 55 3 AU
Py eed SugelS Gol g e YU sl

¥ oylod / @auan 0)9d / K3 38 y5 dolilad L Al4

53 A b el G s R ) Ol S
ot il olaisl jeb 4 9) e gl 00t B £0 0 sygdmes
aJwSc,@_? S (ogpl Ve 5ol s Jsb hls slagss
Llg o ol ool ol S ol CQ (545 SHT sl
singlet 4 ground cJi- 5 CQ Lds wais s
lralr slKe K (b e 45 353 09 g ol
358 o s Jlo triplet cIl- & blg ataew 035
G by SHET 355 S 3ph Lajegge 3 03sdes
L}aﬁt?- g}.’.“\“: 39.-)3 @t—ﬂ J.w)@ JJG.& @ [8‘57]\;.94‘ Q‘}:«N‘J._’.JQ‘.,L;
Jode dasl dul 3 cp) saSU 35 Gsadl 3550 slae S )
IS8 x5 s 53 eole Stiffness | zin KL 8 KoY
4 S S8 G gaailiy oy SO SIS 3l 51 Ll Llg o (o
2l e Sl aS AL ea LS 3 bag Bl cpl Ak 5 esle s
UuJ ;bjsﬁ) OlLs c..‘u O MJL..:" f\}: 03 )L.i.é J.wd
BEES R Q‘.L:J CAMJ ;K::...Nl dj.La @ QTQJ}: &«bjj .LSUA
35 0 Coglin 5 4l ol S gr Jalse 3 et &Y il
(9]l SIS (sla w2l ol

ﬁ
[ TH

Taughness
E
3

oty clos,S oy by oS ol oS Fllas oy 4
5 e 8l 53 (S ol 5 Jele o oot
10755105 55> Jeds a5 f&ﬁ“\

Slroaya 93l ol 5 53,5558 b5 iy e J s
Oy 5 K 5w Sl 5 Sy 5y Son SLEL 235 53 (6 oy


https://icml.ir/article-1-497-fa.html

[ Downloaded from icml.ir on 2025-11-07 ]

TY ¢ Lilolae 5l / Gabl Gihuasias / 5331 s 1 393 @3 W1/ s33ablS Loyule

References:

1.Harrington E, Wilson H. Determination of
radiation energy emitted by light activation units.
Journal of Oral Rehabilitation. 1995;22(5): 377-85..

2.NOMOTO R, UCHIDA K, HIRASAWA T.
Effect of light intensity on polymerization of
light-cured composite resins. Dental Materials
Journal. 1994; 13(2): 198-205,72..

3.Alaghemand H, Ramazani M, Abedi H,
Zarenejad N. Vickers hardness of composite
resins cured with LED and QTH units. Journal of
Dental Biomaterials. 2016; 3(1): 192-8.

Razavi S, Esmaeili B,

4.Amiri H, Pakdaman M, Bijani A. Color stability
of a microhybrid resin composite polymerized
with LED and QTH light curing units. Journal of
Dentomaxillofacial Y + VY (£)Y: V-) £

5.von Fraunhofer JA, Curtis P, Sharma S, Farman
AG. The effects of gamma radiation on the
properties of composite restorative resins. Journal
of Dentistry. 1989; 17(4): 177-83.

6.Curtis PM, Farman AG, von Fraunhofer JA.
Effects of gamma radiation on the in vitro wear of
composite restorative materials. Journal of
Dentistry. 1991; 19(4): 241-4.

7.Jakubiak J, Allonas X, Fouassier J, Sionkowska
A, Andrzejewska E, Linden L. Camphorquinone—
amines photoinitating systems for the initiation of
free radical polymerization. Polymer. 2003;
44(18): 5219-26.

8.Bhamra G, Fleming G, Darvell B. Influence of
LED irradiance on flexural properties and
Vickers hardness of resin-based composite
materials. Dental Materials. 2010; 26(2): 148-55.

9.Brandt WC, Cardoso L, de Moraes RR, Correr-
Sobrinho L, Sinhoreti MAC. Influence of light-
curing units on the flexural strength Influence of
light-curing units on the flexural strength and
flexural modulus of different resin composites
and flexural modulus of different resin
composites. Brazilian Journal of Oral Sciences.
2008; 7(25): 1555-8.

10.Braga R, Cesar P, Gonzaga C. Mechanical
properties of resin cements with different
activation modes. Journal of Oral Rehabilitation.
2002; 29(3): 257-62.

11.Cunha L, Alonso R, Neves A, De Goes M,
Ferracane J, Sinhoreti M. Degree of conversion
and contraction stress development of a resin
composite irradiated using halogen and LED at
two C-factor levels. Operative dentistry. 2009;
34(1): 24-31.

12.Gomes GM, Calixto AL, Santos FAd, Gomes
OMM, D'Alpino PHP, Gomes JC. Hardness of a
bleaching-shade resin composite polymerized
with different light-curing sources. Brazilian oral
research. 2006; 20(¢): Y¥V-£) |

13. Greig V. Craig's restorative dental materials.
Nature Publishing Group; 2012


https://icml.ir/article-1-497-fa.html
http://www.tcpdf.org

