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[Abstract] Objective To investigate different Er:YAG laser power settings on the bonding properties of IPS e.max
CAD ceramics. Methods 96 IPS e.max CAD ceramics blocks (5 mm X 5 mm X 5 mm) were prepared and randomly di-
vided into 8 groups (n = 12), the untreated blocks served as the control, while one of the experimental groups was treat-
ed with 4.5% HF for 20 seconds, six remaining test group (C.D.E.F .G .H) were treated with different Er: YAG laser
power settings: 100 mJ,200 mJ.300 mJ.400 mJ.500 mJ and 600 mJ. Morphology of the ceramic surface was observed
by atomic force microscopy and its shear bond strength (SBS) was tested. Results Higher shear bond strength values
were found in group C-H compared to group B, the highest is group F (24.12 + 1.91) MPa. The difference was statistical-

ly significant. The atomic force microscope observation of the surface structure showed that the control group was
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smooth and flat, and the HF-like etching group formed a uniform needle-like convex structure. The laser group gradual -
ly formed a regularly arranged cylindrical convex structure, in which the surface of the G and H groups was damaged.

Conclusion The Er: YAG laser power settings of 400 mJ can be used as an effective pretreatment method before bond-

ing of IPS e.max CAD ceramic.

[Key words] Er: YAG laser; IPS e.max CAD; Bonding strength; ~ Atomic force microscope;  Microphology

H T, 7T U0 I B i A2 oF IR Bk A8 52
A R, LA R Sy W] U P S AR
() R AF AR R o IR IR L8 FH 2.5% ~ 10% 1)
ZURR (HF ) 2 1l B %8 22 181 0.5 ~ 3 min D3RS e fE
RO H HF X AR B B s g ik i
AR, Er: YAG HOGAE DR 2 ORIy | i
HAE TR B M R I AN PR T S At B e S
TRME SR E Y B, 76 T I HI CAD/CAM Fig %
WFFE A >, BT S EOSCR M S — e o
I, ARG R AN [ BB i S 40 Er: YAG 36 XTI IR
# JHl CAD/CAM M % TIPS e.max CAD #4175 1 i 4b
T ARG 0 G o R 22 M RE ARG 52 MR, DTG A IIf R 12 2
CAD/CAM P B Rl e it —Fh 2 el 2 (1) 71k

1 ##F7FE
1.1 E&HAFNE

AT ]I A R 44 5 Y 3 3 P 2 (Tvoclar TPS
e.max CAD for CEREC and inLab, 51|+ 2+ %) Er:
YAG #0t (Fotona , f8 %) (A ZHZ10] Fy HL-E300CP %!
(EXAKT Vertriebs GmbH, £ [ ) | J7 8 I i #L
(SANS, 1 [E ) . VarioLink N ¥i32E % (Tvoclar Viva-
dent, #1 - 48 ) LR BB (OLYMPUS, H
A) JET ) A (Bruker, 2 )

12 R H&

KT FAEZH 2] B LK IPS e.max CAD P&
YIEIRHOIR , 295 mm x 5 mm X 5 mm , AR 5 5%
T Ox 10) B H96 Fr ARG Bk FE & FEHL 7 8 24
B4 12 R/, WA IS BE S min, W5 52 /I
FTUAT R iAb 21 . 0F REZH (A 2H) « %5 i AU ]
AC T HF R 2 (B 2H) < %8 1 4.5% HF PR 1t 57 12
Th 20 s, K KR WPk 30 s J5 R+ 5 JOB 4T : Er:
YAG HL3k (RO2) 2 B X HEREAS KT, P45 3 1R
297 mm, P 2 940 nm , B0R 15 HZ, ik g2t
[H] 250 s, 7K 135 = 8:4, RE Fr AT POIR I 4t X IR
4120 s, C.DE.F.G.H 4006 bk of 8 1t 5 31
100 mJ .200 mJ .300 mJ .400 mJ .500 mJ.600 mJ,

1.3 sphdE3% 4K

HIAFE 80 N B AL 3 mm, 5 4 mm B IR T .
HEPE 10 H % (n=10) , & AR m s A1
H EER IR A 2 em, ELAR 12 mm (1 (fL 3
B R B AR RRR B B ) o SRJE FE R A AR RS
TSI A R L CE AR 3 mm) (B AT (JF 2 50
pwm) , PABR e m AL, AR P8 VarioLink N #4E U
B A5 70 8 R 4 T R A A T o 18 B R0 RORY
TR, A T80 5 A AR T TR S T B L, FH TR —
0.5 kg FERS N, 91 45 Y6 HE G 2 ~ 4 s J5 584 2 B
Z AR E R, AN 05 AT RN E R 20 s,
FiE 24 WG K TR R E TR P 37 °C
K 24 b, B JE KRS 2R R BT T BB L
B A 2 mm/min , AR IR B e R 28 i 6
DIRG 2 T RSP0 85 DIRG 258 5 (P = F/S) .
1.4 HsHb @ UL

PR 3 ( x 20) N WLEE A% 4 32l 422 o i
MIREIATE 3, 3 R LR bR sy 325, D FL ik -
R IR e A A6 RS A (PR e FIAR IR ) 5 K 50 7
], B T2 25 R 0 B A OC s @ N AR« B %
TS i PN R T 28 5 TR A B IR« [) BF  A E Ti  3R
I RBEIR
1.5 TG AR

R 2N E AR E TR T ) WA 4
FH = HEROIE S, AR EEE 20 pum X 20 pum
X, TRE RS B Mk 1 Hz,,
1.6 %itzas

% 1 SPSS 16.0 B A% #E 47 B4 43 A, b it %
REEAT I 225007, 48] FE R LSD-t A 56 . 314K
TRE TR, P <0.05 N2 RA G L

2 7 R
2.1 HAERRE

G AT A5 R R, £ 4 B 5 UDORG 45 5
(Shear Bond Strength, SBS) 25 5% A St i1 & L (F =
11.45,P <0.01), A 2 SBS 5 Ik, F 41 SBS Fe i (£ 1) 6



O &EMmBAAE 2018528 5265 H2H

.97.

E A WS INE LR T RUIL S
Table 1~ Shear bond strength with different treatments
n=10, ¥ +s,MPa

2151 By Y1 PA PH

A 6.50 + 2.65 - -

B 10.29 + 0.84 0.179 -

C 15.06 + 1.06 0.005 0.064
D 15.58 + 1.06 0.001 0.058
E 17.99 + 0.88 < 0.001 0.003
F 24.12 + 191 < 0.001 <0.001
G 20.10 + 1.65 < 0.001 <0.001
H 22.74 £ 1.63 <0.001 <0.001
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Table 2 Bonding disruptive form with different treatments
n=10
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C 4 0 6 0.488 0.014
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F 0 8 2 < 0.001 0.131
G 2 7 1 0.004 0.893
H 3 7 0 0.009 0.814
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Figure 1 ~ AFM image of IPS e.max CAD ceramics with different treatments
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