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Abstract Objective To evaluate the effects of different surface treatment methods and
simulated aging on the roughness, microhardness, and color stability of lithium disilicate glass
ceramics(LDC). Methods The LDC were grouped and performed 5 Kkinds of surface
treatments:control group, polishing group, polishing + polishing paste group, glazing group,
polishing + glazing group. The roughness and microhardness of the specimen were measured.
Then the specimens were divided into two subgroupswhich were treated with water and staining
solution. The specimens were measured color parameters before and after processing. The above
data was analyzed. Results The LDC had changes in surface roughness and microhardness after
different surface treatments. The polishing + polishing paste group had the lowest surface
roughness, and the surface microhardness of the LDC decreased after glazing. After simulating
aging, the difference of color and transparency of the polishing + polishing paste group, glazing
group, and polishing + glazing group were the smallest. Conclusion Different surface treatments
and simulated aging have a certain impact on the roughness, microhardness, and color stability of

LDC. Fine polishing with polishing paste has a comparable anti staining effect to glazing on LDC.
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11 & 5M LDC (UPCAD ##&, WINIE/RE D ERARERARD; &R T
(YZHV-1000C, _LifFZEgNsaE astla IR AR 7ot tadl (Ci7860, &M% Gl w);
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EYNZ RO OB ARERATD; JRT /1R85 (atomic force microscope, AFM) (NX20, &

Park System A &]); W #HIEMHL (THE1400, f#[E SD Mechatronik GmbH A %] ).

1.2 FEmHlE  LDC X fhhl % mfEmn@E Y A2 () LDC &k, 1ERsI/K T A
LR WG BEEEFE IR, A 13 mm<t5 mmxt mm, F£H B FEUE IR R RO
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WOE Tl TAR AT IO, WE AP 7 000 r/min, #tRS(A 60 s; D 4l: L
2H, MBI SNRMUS NG ZEI I T4 6 min, LA 60 °C/min FEZE FHR 42 765 °CIaIREF 1
min, HESE HARMRR SR BRI E e e+ BRREL, B K BRI R R GA
Lo ERE o BT BRI B — NAER — S R e il BRAE5SRUR, RFE A 5

min, HRTHE,

L4 REHEERNE AH AFM, 82 NCM HE R, SR 1 Hz, SfEIGN
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1.6 BRI Kere il B TR REM AT 5 000 (VA B, WEIREE N 5 CHIB5 C,
R E] 20's, SERRJEHEA BUEBE b min, SEATHR. KA AP N4 (n=3),
DHNTEEAAPFAFEER: O #EK, @ il (2035, KRDR, ETEEM 810
WAIRAN 200 mL ik, RREH 1R, fEREERE,, BHH PVC B E LI
1E78% . RIEEEDY 37 °C, RIENHE 2 . SERURRREAR NIRRT B, A K
Ve, FEHIT B RIS 10 0, HABERVE 5 min, BT,

17 B BB SEIE 164 BRI R IR0 E AR 56 5T e 45 35 AT 6 )% 2
B SHUIE . RIS 66 EETHE D65 S (6 500 KD R, SR CIE L* a* b*f5fE R4l
EIRM L* GEEE). a* (UG, b* GEEER) . SallErKets s ik,
FEE (AE) >1.0 NG WKV, AE /T 3.3 AlImR AT 327K TP B E £ 28 (A
AT 5 R HEAT, MRS 7E SRR AN 502 100 0 H i DA £R06 2 2 o iR e % 1202
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AE=[( AL")*+ ( Aa")+ ( Ab")? ]¥2
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1.8 Gt 23 SR SPSS 19.0 Giit 23 A5 B AT Se it b . X & AL 2 AL
FUFRERE . BT, B S5 T R R T Z M HAEH GraphPad Prism #4FE4T ]



AL, RBAUEALHTE I AE. ATP AEHHT R ZRTT 20 b LR J7 Z 0 Hr 4R A Tukey £
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2 &7
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Fig.1 Determination and results of surface roughness

A: Three-dimensional AFM image; B: Amplitude/ height image; C: Surface roughness;
a: Control group; b: Polishing group; c: Polishing+polishing paste group; d: Glazing group; e:
Polishing+ glazing group ; *“P<<0.001 vs Control group;  *#P<<0.001 vs Polishing group; ““*
P<C0.001 vs Polishing+polishing paste group; ““P<<0.001 vs Glazing group.

#1 FREOHEEREEREE Sa MERERE ( x45n=6)



Tab.1 Surface roughness Sa and Vickers hardness of each group after surface treatment

( X45,n=6)
Group Roughness Sa ( km)  Vickers-hardness (N/mm=3
Control 0.067 9£0.000 5 741.72+18.55
Polishing 0.038 20.000 6 732.52+19.46
Polishing + polishing paste 0.015840.001 3 729.78+26.01
Glazing 0.025 6£0.001 6 649.9419.83
Polishing + glazing 0.0195+0.000 6 653.2549.28

2.2 RHEBIARERE {8 F 4 DR TR B2 T ) B it R TR AT 48 IR AE S I, HLAS A A B8
Kl 2A. ] GraphPad Prism #cfxh FL4E I B A FE AT SR 3 07 Z2 70 i JE T AL, S5 R L3R
1AE 2B X HRAAR LG, IlOBA A E+E B il 1 Bk 2 24 8 W R A2 4k (P>0.05),
ERBZE R+ Rl 2 AR R S PR (R (P<<0.001)

B2 B RIE &

R

Fig.2 Measurement and results of microhardness

A: Microhardness photography of each group  X400; B: Vickers-hardness of each group;

a: Control group; b: Polishing group; c: Polishing+ polishing paste group; d: Glazing group; e:

Polishing+ glazing group;***P<<0.001 vs Control group.



23FESHEMMELER SHACSHEE L OFRME N 2 GErb water A tea 73 HIAE S
AR, (B FKEEOK AT BT AD . TER B TR P EMEE, 4l
B SR ZE AR 2 7 TE G5 o TER R RO B S G, S 4Rk (B
oo+ BRI LHEIIFEAR, Sl bMEA R T, P IR L. b ER =
S GUHAE X (P<0.05), SXIEAM L, HARS 41 A E 2780 Ftit#E X (P<<0.001),
Hs AR A E oK, HUO I, b+t E A, ERAMIDOE+ ERHZ MK AE
% RLGFE o BNEART G S 4LR M TP R ZE B R 3. 7R B TR P E S,
B ATP BB ZER. ERORE GO TENZNE, SORAMEL, &A1
M ATP ZREASE N (P<0.05), XA ATP 5K, MWMICHIK, Wt+ies
A FRAFI G+ BRI AR ATP 2RISR . HIAJTZ i Wik 4 IR 5, A
AR R T AL B . B S AL S L 25 22 AR R AE (P<<0.001) 1 ATP (P<<0.01) %7 %
TR e BB ZART 5 B B 22 K W AR LK 3.

K2 BUBHEROERRTEAFASEBHEREBERB ( X35, n=3)

Tab.2 Color parameter and color difference values of each group under gray background
board after simulated aging ( X3S, n=3)

Group Subgroup AL* Aa* Ab* AE

Control Water -0.17+0.03 0.05£0.02 0.0940.02 0.20%0.03
Tea -0.43+0.12 0.11+0.03 0.664+0.10 0.80£0.05

Polishing Water -0.12+0.02 -0.03+0.01 0.03+0.03 0.13+0.02
Tea -0.28+0.04 0.03+0.02 0.194+0.04 0.34+0.02

Polishing + Water 0.03+0.09 -0.02+0.03 0.11+0.02 0.14+0.02

polishing paste Tea -0.16+0.03 0.00£0.01 0.154+0.02 0.22%0.01

Glazing Water -0.13+0.04 0.03£0.02 0.0940.03 0.17%0.01
Tea -0.16+0.05 0.05+0.03 0.20+0.02 0.26+0.02

Polishing + Water -0.04+0.05 0.03+0.02 0.084+0.02 0.10+0.01




glazing Tea 0.15+0.01 0.06+0.01 0.19+0.03 0.25+0.01

%3 BERFURESA TP LATP ( x4s, n=3)

Tab.3 TPand A TP of each group before and after simulated aging ( X5, n=3)

Group Subgroup TP before TP after ATP
simulated aging  simulated aging
Control Water 16.10+0.55 16.16+0.56 0.06£0.02
Tea 16.28+0.48 16.571+0.44 0.3040.04
Polishing Water 16.76 0.39 16.844-0.41 0.0940.03
Tea 16.08+0.21 16.28+0.22 0.1940.04
Polishing + Water 16.3710.26 16.444+0.25 0.08+0.02
polishing paste
Tea 16.81+0.32 16.88+0.34 0.08+0.02
Glazing Water 15.86+0.12 15.97+0.10 0.114+0.01
Tea 15.48+£0.11 15.5840.12 0.10%0.01
Polishing + Water 16.08 =0.07 16.18+0.06 0.0940.02
glazing
Tea 15.80+0.26 15.90+0.25 0.1040.02
R4 RELEZBEUZLX AE BT Z 3T
Tab.4 Variance analysis of surface treatment and simulated aging on AE
Source of Sum of Degrees of Mean square  F value P value
variation squares freedom
Surface 0.447 4 0.112 194.104 <<0.001




treatment

Simulated 0.387 1 0.387 672.626 <0.001
aging
Interaction ¢ 285 4 0.071 123.562 <0.001
Error 0.012 20 0.001 - -
K5 REAEREMZUN ATP KT ENT

Tab.5 Variance analysis of surface treatment and simulated agingon ATP
Source of Sum of Degrees of Mean square  F value P value
variation squares freedom
Surface 0.040 4 0.010 17.550 <0.001
treatment
Simulated 0.035 1 0.035 61.292 <0.01
aging
Interaction g o4 4 0.016 27.870 <0.001
Error 0.011 20 0.001 - -




B3 EUZAFEHRMFIAE FIATP
Fig.3 AE and ATP of specimens in each group after simulated aging

a: Control group; b: Polishing group; c: Polishing+ polishing paste group; d: Glazing group; e:

FhK

Polishing+ glazing group; “P<<0.01, "“P<<0.001 vs Control group; *P<<0.05, #P<0.01, *#p

<<0.001 vs Polishing group.
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MEAR R R MA R DT R CBE ), FEAE AR B (LA Hh 7 B A
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