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Effect of microstructure of reinforced CAD/CAM hybrid composite resin block on
shear bond strength of composite resin
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The shear bond strength of the composite resin to a CAD/CAM hybrid composite resin block (CRB) can be affected by
the composition and microstructure of the hybrid CRB, surface treatment and the properties of the applied adhesive. In this
study, the shear bond strengths between composite resin and the hybrid CRBs were measured to evaluate the effect of microstructure
differences in hybrid CRBs on the bond strength. Ten conventional and reinforced hybrid CRBs developed by five domestic
and international manufacturersand five universal adhesives currently used in dentistry were selected. After polishing the hybrid
CRB surface, the specimens were divided into two groups. The first group was HF-treated to observe the microstructure by
FE-SEM, and the second group was sandblasted with alumina, measured the surface roughness by CLSM, bonded with composite
resin (diameter = 2,0mm) using universal adhesive, and stored in a 37 C water bath for 24 hours, and measured the shear
bond strength using a universal testing machine. The measured values were statistically analyzed using the Tukey-multiple comparison
test (@= 0.05). It was observed that the size, type, and fraction of the filler particles contained in the regular and reinforced
hybrid CRBs affected the microstructure, but the differences did not affect the shear bond strength, All five universal adhesives
containing 10-MDP as the main functional monomer met the minimum bond strength ()20 MPa) required for clinical applications,
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Table 1, CAD/CAM hybrid composite resin blocks (CRB) used in this study

Manufacturer Code Hybrid block Main components Filler fraction
GC, Tokyo, CRS2 Cerasmart 200 Bis-MEPP, UDMA, DMA, Ba-glass, silica 71 wt.%
Japan CRS3 Cerasmart 300 UDMA, Bis-MEPP, Ba-glass, silica 75 wt.%
Yamakin, Kouchi, KHR KZR-CAD HR UDMA, TEGDMA, SiO+AI203+2rOs, SiO» 72 wt. %
Japan KHR3 KZR-CAD HR3 UDMA, DEGDMA, SiOx+Al,Os+2rO,, SiO» 75 wt. %
. UDMA, TEGDMA,
Tokuyama Dentdl, E18 Esteite. Block silica, silica-zirconia 75 wt.%
Ibaraki, '
Bis-MPEPP, UDMA, NPGDMA, sili
Japan ETBP  Estelte P Block s MPEPP, UDMA, NPGDMA, silica, 81 wt.%
silica-zirconia filler
UDMA, TEGDMA
Kuraray Dental, KAB Katana Avencia Block T ey 62 Wt %
Tainai, silica, alumina filler
Japan KABP Katana Avencia P Block UDMA, Ba-glass, silica 82 wt. %
Vericom, MZD Mazic Duro Bis-GMA, TEGDMA, silica, Ba-glass, ZrO. 77 wt.%
Anyang, DMA, Bis-EMA
MZDA  Mazic Duro Ace UDMA, Bis-EMA, 85 wt.%

Korea

silica, Ba-glass
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Table 2, Universal adhesives used in this study

Manufacturer Code Universal adhesive Main components pH
3M ESPE, Saint Paul, SBU Single Bond 10-MDP, HEMA, dimethacrylate, Vitrebond 507
MN, USA Universal copolymer, ethanol, water, silane, filler ’
Dentsply Sirona, York, Prime&Bond . )
PA, USA PBU Universal PENTA, 10-MDP, isopropanol, water, unfiled 25
Bisco, SCBZUAmb“rg' I ABU  Al-Bond Universal  10-MDP, Bis-GMA, HEMA, ethanol, water, unfilled 32
MetaBiomed, Cheongju, E7U £2 Bond Universal 10-MDP, B.IS_G.MA' TEGDMA, UDMA, HEMA, 05
Korea ethanol, silica filler
Genoss, Suwon, ggy  orgnt Bond 10-MDP, 4-META, ethanol, water, unfilled 21
Korea Universal
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Regular block Reinforced block
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Katana Avencia Block (KAB) Katana Avencia P Block (KAPB)
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% det  HV curr mag dwell | HFW
3 T2 10.00kV_ 0.10nA 10000 x | 5.00ps | 41.4pm

HFW

WD
x | 5.00ps | 6.91pm _10.0 mm

Mezic Duro (MZD)

i
o dwell HFW

% det | HV curr mag d N
it T2 | 10.00kV_ 0.10nA | 10000x 500ps 414

Mazic Duro Ace (MZDA)

Figure 1. Microstructures of hybrid CRB after 30% HF-etched (left = conventional CRB, right = reinforced CRB),

Table 3. Surface roughness (um) of hybrid CRB after sandblasting

Hybrid Line roughness (um) Area roughness (um)

CRB Ra Rz Sa Sz
CRS2 1.67+013° 857+0.17° 4.29+1 04" 41.13+6.79"
CRS3 1464009 7.224+031"' 514+1.10 37.10+4.43
KHR 1.60+0.18%° 8.40+0.82%° 4.61+0.66" 42.30+7 58"
KHR3 1.4940,04%° 7.67+0.72% 4.41+0.98" 36.80+6.39
ETB 1.56+0,09*° 8.67+0.44° 427+0.88" 37.03+4.60
ETBP 1.49+0,09%° 8.16+0.06"" 3.87+0.26" 36,23+4.91'
KAB 1.97+0.27° 10.91+1.30¢ 5.89+105 46,13+379"
KABP 1.65+0.19° 8.58+1.13° 3.95+0.41% 36.37+4.02
MZD 1.50+0,05*° 7.88+0.30% 3.70+0.23% 3587+0.65
MZDA 1.40+0,04° 7.52+0.18% 4.66+0.28" 42 43+6 59"

note: means within columns with the same superscript letter were not different (p)0.05).
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Table 4, Shear bond strength (MPa) of composite resin to hybrid CRB after 24 hrs

Universal adhesive

Hybrid CRB
SUB PBU ABU EZU BBU
CRS2 31.38+5.80* 32.85+4.61"* 29.63+5.544 29.16+4.93%4 292.43+351°8
CRS3 29.30+5.59¢ 32.17+553"¢ 28.90+4.86°¢ 30.45+4.814¢ 23.08+3.78°"
KHR 29.69+4.68FF 32.18+559"F 30.91+5.68°F 30.16+5.974EF 24.63+4.03%7
KHR3 30.54+557*¢ 30.44+5.70"¢ 30.09+4.85°¢ 27.28+3.38%¢ 21.09+3.95"
ETB 32.11+5.56™ 29.94+4.23"! 30.74+4.60°" 30.02+5.50 22.95+5.16%
ETBP 29.28+5 24 27.96+3.66" %" 31.25+5.67° 30.10+5.89% 22.49+5.20°"
KAB 30.45+5.22M 33.27+4.95"M 31.70+4.99°M 33.08+4.24M 24174548
KABP 31.92+5.01*° 29.46+4.49"° 30.00+5.16°° 30.04+5.23%° 23.15+4.66°"
MzD 30.25+4.92%>C 30.77+4.84P° 31.02+5.64° 32.07+4.124° 23.68+3.79°%
MZDA 29.10+4.86™° 29.26+4.95>° 28.72+5.16° 30.42+4.12%° 23.36+4.01%T

note: means within rows with the same superscript capital letter were not different and means within columns with the same superscript
letter were not different (p)0.05).

Table 5. Correlation coefficient (R) between surface roughness and shear bond strength

Line roughness Area roughness

Universal adhesive

Ra Rz Sa Sz

SUB 0.3941 0.3662 -0.2391 -0.1804

PBU 0.5941 0.4236 0.6450 0.5838

ABU 0.5476 0.6574 -0.0150 0.1033

EZU 04776 0.5403 03737 0.4025

BBU 01733 0.1759 0.1899 0.4261
£ Feke ke @ ohelt Aoz uolth e, ARSHT i, nATEE Jes BRsw 2
universal adhesive oA 7} @& AH A EE HQ polymer infiltrated ceramic network(PICN) CRB %
BBUZ} 713 wt& AJ#4E Hel Zlo] Bolaltt vk,  dispersed filler(DF) CRB & F 7IA2 7% & )t
area THAZA7] Gk Sa}t Sz= FHAHTI7F 7l g7 FF UEY A ARt o 2% 4] PICN-CBRS A&
et JAFETL 7 e ST A fle e ARl 32k AE UEYAE Fske A=ty ¢ Zgw
£ By} Ao 2 FAEH, dA Via Enamic(Vita, Sickingen,
Germany) §F 7} AEWF A&-stEa Qlok v, #%l
714 (Bis-GMA, UDMA ¥ TEGDMA $)¢] Ajzhe] Fg
I E (silica, zirconia @ barium glass 5)& £33 DF-CRB+=

B2 38 AEE0] FAIEAL ATH27). PdelA AR T

A Wdelre BEFg 9 slo]BE= CRBEC] sto] B g = CRBe Ao whet S 60-86 wth HX
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sk, Slolnel= crue] Aeld Hel Sl 27}
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b, thehA](antagonist tooth) PFES} 34 3}3] (brittle
fracture) $10] FHadrial gt Qo] H&sh= B9
et sto] B2l = CRBE S4d& 323] olsfsto] 28
F-9]ol] A3t slo]B= CRB A2 Ad9sh=
st}

Z719) 270 H dlo] B 8] DF-CRBE A|ZAFo| A 2
AL()100 T)F LFO150 MPa).2 FFAA T
(degree of polymerization)9} W<l E-AJo] FA 4
71E9] A 758 HAZAE 1 FARAH. o)F
M2E 2HEE HI/HP T3 713 37 431 712
2 Fe] FH Fale Hul 85 win Fro] I ot
FA FEE 2 DECRB 7S 7Rsabl setehas,
A P=(filler press)¥ T 5 (monomer
infiltration) & o]-€-3F FPMI 210 2 A|ZH Ye-24g
sfo]BE|= CRBZ} AV Sled], ¢l e 24k flst
of e e WA] 7ksksle] green bodyE FAA7 3

A GHFAE AT Aol A8EAT o2 N

[e)

b mZi

F&ﬂ,

= }g""

29). T3l

¥ DFCRBE & FHEs B vwks gzl A<
s 7] whEel AP SHelA = KT

VA, R H2AE o8] BFeby] Agtoll= 23] Wl

2 5 QTh29-31).
An] B AF-E]E= slo]He|= CRBY thekst 14
e g A JEs & F Qtkh 53], sleolRE=

CRBE & =2 818 4] O ofele & Qome
sfolnel= CRB EWe AU WA} Base ge
A7 Asol] G2 A stolnel= cree EA Ael7h
97 AAAske AAAS FINY F ek ssivt
(32:34). Av) $RE S gL R v A4

3 slebd] dAE] e 2eehed], 25 d(wettability) S

Astn, ERgEe wEe, BEAs 77k el

Basteh A3 AuAAG T AH JEAEE vl

Fasjel sjolael= CRoS) 43 el F2 SV
Fas Wt 9

fx]8o) o|=stA |t 3tk A3 e
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< 7149 HART]
w3} 21g4o] wstue] EHoU

T WAE uA7IAE fR1Ee A =Bek B (sandblasting,
SB) *]g] &= EB-AHhydrofluoric acid, HF)& ©]-8-3F AR5
ARelz g 4 slev), s Age Ak Zzjojv)

(ceramic primer) ¥+ universal adhesive 802 IS

T ATH306).

SB A2]& 32kl (adherend) EH9] o] &3S
HAIZIAA FAEE FIA7I, F2 FHAE ST
= 938 st} CAD/CAME 3lo]HE]= CRBY HAHES
FIAT17] St tiFte] AzAbellAE SB AElE 3
skl dok Zeuf SB A A dfo]He]= CRB #H ofefol
A9 JE AT EA~10 um)L 3o 22 = CRBYJ

2=l A7IZE YAl JES & S vkl sl
(37-39), CRBe] 2k g $lsiA= 229 sB AHEH
S Agafolof s}, YukH o2 50 um GFEIY YRS
0.1~0.2 MPa?] ¥7|¢te. g2 Hejsh= SB Axg|7t g3
WTAE S8l 7P a3 o 2 BarE Il lukAo,

2|38 Alebe o] 23t bd 95004 HFE o83

Ab-E21=] 27 W5 (leucite) Al CAD/CAM E-5 & 2|
Tes F T AUvheE 23] BaEQlE], HE A=
T3 AR7I7F A E o] mAIZIAA FAEe] AleE
B ohel FHAUAE F7kste] 2eo] A P
Ao] HFEHATAL grh(42), ¥, ﬂEH £E 39S

ae 2 A AR

HR36). whEka] o] e} frALSE | xﬂ%u 7}A]%& PICN-
CRBE| 7% BHE AZA sla, /A4 #A8& J3kshr]
9% HF A7 A3Ea ok HE Ak ol 23+

ST S3AIA BRO vEde B498kaL SB Al
Hls) JAd=s FAE 5 A3l 43-40). L
PICN-CRBY] =4 #W3}, A48t HF ¥ 2 AR5 X7t
o Aol= el FHE P ] == Ar|Ha
9)TH47). PICN-CRBS} T} DE-CRBe tha HF HAje)e
HEAYA] 59 JFEE Elvke A77F JARH4S),
- AT x= HER Aejshel| w2} DE-CRB}F #lx] Al
E o] gaheo] PHETL FTHG4, 49). FHZol=
DF-CRBO|X HF #g]7} SB Ag|¢} fA}e H2s Adct



© A¥Eo] Had up AAINH46, 50, 51), HF Ak-A g s & & Ak wHA, area AZVIE YERE= S 9]'
Aol CRBS] REREE T/ A SIaie 4 7] dhge]  sze] Afolal aomaz o we} the pe
Z253 AE7) o2 AT AEA FFE+= HE7} t}. Cerasmart, KZR-CAD HR ¥ Estelite E-3-oj|4]+= area
=S A Fo7b Fadtrial k). A7) grellx durdo] 71-‘4@ CRBS} f-2J3h 2jo] & Ho]
sto]H2|= CRB WA mAZIAA fA8E Fds A GUAITHpY0.05), Katana Avencia E-5ollA= JREE o]
= 43 gas mARE 5o 2 g HE3AE 3Tk 733t CRBET o]l & area A327] g5 H 3L,

RgETKG3). R F2 Al e Al AR H 2 Mazic Duro £S04l ditgo] 243514 CRBETL <3t
PAF 7] ol e 244 Aol= 2hd 7)o avkA Al & area A7 S BATHP(0.05). o]Hs A=
A 71AA FAH T27 TS K4, 55). B3 o) SB Ag] IR 7|7k & B¢ g2 e {4 T
ATEL YAt stolB Y= CRBY 54 wAlTE2T B ue} S7gek WAl x ] A7) ghol T IA| dF= L]
Aejeh A Al 2 9T F 4 ATkl sAH39, wWRe= H9ih

49, 56-58). & AFolM= Ikt 3t slolBRe= HAEAE YR 788 Feldhe 3¢ ddor 5182
CRBE] WAlT-27} J2Pded] = s gokir] ffst T e Ha Rl ik Wk AEE ARE 2P
o SEMo 2 H]al 44'7%5}91‘:]'. 371k 5%82] solB = =7 9 SHAE kol TS ¥ AR
CRBE] 7% 480l x= vt 7319 CRBY| mlAl7+2 FelH AL F7Fe o QITK59). Elsakas= &3 dho] B
gl Feje] F7)eF @ Follx Aol $AAAL, Mazic Duro = Algh] E55 AXAE grlor 3 A4 1525
ESoMt dnkgs} oty £l e Fele] =719k Mpa HI7F A S8 F el Ak vt
T 2 Aol7t e FAKR rlAlTEE Bt Cerasmart JH5). & A-ellX = sto]BE]= CRBYY 5%2] universal
9} KZR-CAD HROJA] ¥¥FE] CRBO] A9+ °F 100 nm adhesive2 AIZAE FH& HZA 7 AP IAPEE =
Ao g3 79 YR A Ao s HAA, A3kl 43k A3t BE AT oA 20 MPa o Ko oA
CRBY] 739 24 B & 300-800 nm =] IRt Bt QTEE FAaY HAE0S, 60002 e Fow By
o] BYER T URkEH 35k CRBell $H-E Atk B7FeE 5 4] sfo|BE|= CRBoJAM ARt} 7ty
8] AL P thEA B ATk Estelite9} Katana CRBE-L -8 Felo] =7], 3 ‘; stk S zjo]E

ﬁ,
_g
N
N

of

Avencia®| A= L¥HY CRBY] 79 100 nm ©]&} =7]9] HAARE, dvkd 3} 35ty CRBY] AYH AT =M=
Al g 78 v, A3k CRBY] e mIAIRE Y AbolE HolA] %ktH(p)0.05). Lﬂra}i SB A|2]gH
2 fJox= =77k - © & 500 nm o)Fe] vk dle|EE|= CRBY B - Aold defol] wE mAlT
Bt g4 g dakso] FUhE o] dnkdd A3k Z Aol FAY TS FA @ AR Bk
CRBY] w|A|F-Z0l|4] 2fo]E HT) o]#gt deje] Z7]e} AlrP e SRt oid ikl 71| tigh shek] Agke
Ate] zjol¥ olE} dwuts CRBE.U} 4318 CRB7F ¢ universal adheswe"ﬂ X3ty 3289 10-MDP] 2HA

e sleko] Y E Gl Ao T HilE
sto]B2|= CRBOl| e d2fe] A7),

3 9ek 7157 FoR R3] & kL oD, HZ P
g 2 A AREEIL 9 universal adhesivers dFo]H 2] = CRB2
V=
il

Fl

T

Aol sB Heldt HWe) AWl FHL F 5 9 Aow  We G o} G7 J|HelE S50 AR F

1o] SB A2l e sfo|nel= CRBY WAL T 5 Q7] WEel62) & Aol B ARe] Ffolo]

FE IUE 2L & AT Ine AVIS URE B HT Rl GA Aol B Qe Ao
= Rad} Rz9] A9 5% AuH CRB BRI 7 .

CRBET} frolal7] £ p0.0)S BTk 4518 crB @A)

QAN AL G AZAE ARFL °F 50
of vlste] Jrizoe ok Ao WeE Giskn Bl volwe] ¥7] Bel2 TAEAE, A7 A AEAE
o] A LY RB7H B Aol o3} Fedol U] Aol FEE HHe] oF st B TAHY 02 AT >
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SARE A R A7 A o7 E AolE B 9 s ARAL 2kl 540 de] ARSEAL v
e o

# = silorane Universal adhesivei= 7]&2] one-step self-etch(SE)

=
e
%
O\
2
T
o

2

oo}

2

O

ojf
Lo
2
-+
2
-
i

AZXIAE YRE Anp3t S gro g Hewx] B3l adhesive®} FAFSF AES zt=d], thEE9] universal
A T 2% EE 5.1%] B3k vbH, oo adhesive= ultra-mild(pH<2,5), mild(pH<2) & inter-
ZEe gdejEe 9A 7|22 29 Ao o ‘?:_1'33]-911’/} mediately strong(pH 1~2) 5ol <3HH63, 66). Alegria-
64). HEAE R 532 Mg D= o 2 Acevedo 52 universal adhesive®] pH7} the¥al 7] 2|
Ao} FEAHEsh= Waxo)7] witel Az FRlo] k=Ed gk g2l & IS HUIeE AFtolA pHIE 71

el ve2 %‘ii—; Aol T8 5 itk &, sfo]B YE2(=1.6) Xeno Select (Denstply Sirona)7} 7P w2 32
2l= CRBYl| 23t Fejo] A7), §9 ¢ gl fFroleh HE HIAL, Xeno Select AZAPANE 7HY 58] 2
Ao 7} °1‘33‘r‘: SB A § A =Fd At el de A devhe Fde 9 48 A aesorst
&0 2 o7k flvhd ZAE FFEe diFE 93 Holgal AAFATHEY). B ATelA AREEE 5%

71| thet H2HEU o= o 5 Qi o]t o] & universal adhesive S|4 BBU2| pH7} 2,12 7} ‘;l'—o—

t}eksk stol B gl= CRBO H2go] =7 7| %E universal S B, QAT Grlo M 7P v HAAEE

adhesive 2 H2HF AZAE #x1o] HF2HqA 2 zfo]7} Hol AL o|g} §A}3F Yol Ao g B}k

gAY Aoz =A3 5= 9k 71& SE Hz&A e} AL }J‘é & BF-8kaL, universal
2 QP S8 Agle slolnas CrBSe] ERAL  adhesvel 54 JEAYOE W/ ol 7 e

) g5} QAR AEAe RGN, Rt AWAOE B EUSAL Ak olF UM B 1Y FEY B e

A& A2 Frketr] S8 2 AREHANE AT 10-MDP(MDP)e]™, o]= g4}31Q135]4(HA) o] nano-layering
AAE H7Fet7] S8l ARgshrldde va EA7F 2 < A3k ThEEl A o2 Pk BEds JAsE
AokaL st ol Sake I S, 2 AT opdy} ol om A= QA TERFAIH(68, 69),
L= 98] Re9} S22 243 Line BHARYZS Uel 10-MDPo| ¢]3} 3}8t4 Agke v 754 dakA o] o8|
Ul Rash Rz 28] A9 area BUAA/IS Lhehlls sash AR Atk o)A o Babdolw ebgHoleka St
Sz gk Bk AekdFdmote] A Sl= S Bol (70, 71). BE]E 10-MDPE HRIAIE] Eohe TS}
w0 AR BAEA ol W Adel  FESIA AZ5o} ] 4sEE ko 2
A sk w3 1 e WA EE Hol BBU shettiar dedA] ATK72). Glycero-phosphate dimethacrylate
universal adhesiveZ} 7} SR AHAAS HOl A Eoldt (GPDM)= ZAdlo] oHFA= BA|ut HAS Zr9S A
Ayato] et WhA, area W 3= T TE 7)15A @A o|th73). Scotchbond Universal

-W )

Y
i
~N
B o=
o
&
N
&
e
22
e
Y

d
717} 7Vl wet JAR I A e ST 49 o 23+ polyalkenoic acid copolymer(PAC, Vitrebond
S AHAIAE BHo] AAY] vjald) ARgs|dlle tha copolymen+= HAS] Zrgr o] &3} 3}ekz o 2 Agslal 27|
A Q= 5 A HQl AF A V1ol ¢ Yok dekr4). =3,

Universal adhesivel= MDP$} Z+2 AbAJe] 7)) theks) universal adhesiver &, oJEkS & oNE S3 2

S A7 FAZAG Aol AT AR H2HA AzAE s o)) 7] SlE BT 2, Aol wEkA
=9 =9oz EEHAT A 7sA RS RS A Tl VA ArE AsA1717] $18te] nanofillers:

zalo)n] 37} Qo] FalaAlak, Agh, g7 2 24 I3l A9E 9,111]- Universal adhesiveE &-8-8F 73]
O] vkt e ARt ofyet o)t ol E $ELY] g2 ZEEEL 3o|H 2= CRBIAME -5
2o 2 549 7 BFA (hard tissue)ol] 3302 g JAEE A Tog}'ﬂ] A8 Aok

A 7 dv S4& AFTTH3E2, 30). A DdolA B AFolME A= 7 ARS8 559] universal
universal adhesiver= TrEslE 28 2z} e &2 W7 e adhesiveE 25 10-MDPE F8 7|54 WA= &8t
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n ¥O

= Ao 2 BAFI ¢t} Prime & Bond Universal2]
895 PENTA 7|54 @FAE F7F= sk 3L,
Bright Bond Universal®] 749+ 4-META 7|54 ©EAE
F7I2 s shRskal 902 ™, Single Bond Universal9)
BFole Aukls 571 FHrakaL Ak E=e Single
Bond Universal¥} EZ Bond Universal®] A%+ B &
sha-akal QA9 TR 3 Z(PBU, ABU ¥ BBU) I
S8R &t Qi) o]# 3k universal adhesive®] A z}o]
7F JAE | Fv= IS A4S A, sBUY F7Hd
A%l sto]Be|= CRBO} AZRAE HRIFke] 2o
o3t JEFe T4 53k o AzEGlon BBUY 7}
H 4-META 7]%57]%E 10-MDP$} 3 A5E 32 Holx]
¥atal e38ly HAES AAZ AR #EElth
Cekic-Nagas 59| 7oA #7 AHE E3td 7
St HA Ajolo] el AV} ok SglE
(51), ¥ AFt A= universal adhesived] F71¥ H7}
A= Fog dFS FA X3 Aow Bty w3,
Ag91& H3F= universal adhesiveZ} 917304 -85}
A ALd 5 YA, B AT A A e} 2ol universal
adhesiveol] Z3td Q1] 3 & 7] FFAdL o}
B2 =2 ofx)7} UTHT5, 70).

O universal adhesivex HEMAE 3+&-3t1 Q&0
HEMAE {54 T2 &, oeke 9 oplE ol 83)€
o] hgAl= Bgh &olof| gt o]

sh= AgA|(All-Bond  Universal, Optibond XTR,
Tokuyama Universal Bond)7} TF& AEHT Az g
=2 A% FLE KUl 3TH19). o= HEMAZL 3hh4]

A FoF PR F Sl 2polm o) 2
bisGMAS] E7HE G4A17131, H2AIS) 2LeHe Elth
PN

© ARdEE AE F ok 2 Aok HEMAZE 371

universal adhesiveE0] Ao 2 HA7lEA] && HSH

o} 93k &Es B9t} whebA], universal adhesived]
pH, 8o 57 4 2} AEelA Aull/MDP/HEMA/E &
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o] A4 5 22 Q5L 54 AAZ AR E-E4
)3t universal adhesive system< XM EHsh=U] $23 4

Aoz Helth

o] o
M=

2E

duty} 7351y slojBE]= CRBY| $-frd Hele] =],
2 e MR S T Ao R dEEgle
u, 23k 2o)7} universal adhesive® 3 2Hel ZHEAE
R3] AT s T4 @ 2o = HS
H7tel ARE-EF 10-MDPE T8 71554 T
Sh-8h= 529 universal adhesive 25 A oA @73}
= A2 (020 MPa)yE Ko Q) Lol A7}

Al A}

2 A7 AR Agdez 2023\ AHEAAAE(Y 8
7171 AHAE E3AE9) 9] A|PS o
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