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Table 1 Composition of artificial saliva

Compositon Content
NaCl/g 0.4
KCl/g 0.4
CaCl,-2H,0/g 0.795
NaH,PO,-2H,0/g 0.78
Na,S-9H,0/g 0.005
Urea/g 1
Distilled/ml 1000

*2 SESTFMRBNFERE
Table 2 Mechanical properties of zirconia and enamel
HV/GPa  E/GPa o/MPa 7
Zirconia 12 220 900-1200 0.22
Enamel 3.2 94 261-288 0.28
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Fig.1 Variation of friction coefficients of enamel and different
surface treatment zirconia with cycle: (a) no surface
treatment, (b) ground by silicon carbide bur, (c¢) polished
by 106-125um silicon carbide rubber wheel, (d) polished

by 20-30 pm silicon carbide rubber wheel, and (e) glazing
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Fig.2 SEM morphologies of worn surfaces of enamel:

(a, b) enamel sliding against rough zirconia
and (c, d) enamel sliding against zirconia polished

by 20~30 pum silicon carbide rubber wheel
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Friction and Wear Behavior of Natural Tooth and Zirconia
with Different Surface Treatment

Liu Yihong', Wang Lin', Si Wenjie?, Tao Yongging', Qiu Yan®, Bao Yiwang®
(1. School and Hospital of Stomatology, Peking University, Beijing 100081, China)
(2. Tsinghua University, Beijing 100084, China)
(3. State Key Lab of Green Building Materials, China Building Materials Academy, Beijing 100001, China)

Abstract: The friction and wear behaviors of natural living tooth in sliding against zirconia were investigated on a fretting friction and
wear testing. The surface of the zirconia antagonists were treated by different methods according to the clinical treatment of zirconia
restorations including glazing, rubber wheel burnish and silicon carbide bur grinding. The enamel was exposed and polished after the living
teeth embedded. The friction coefficients were recorded with cycles. The worn surface morphologies of tooth enamel were observed with a
scanning electron microscope. The results show that enamel recorded low friction coefficients and small wear scar widths in sliding against
the polished zirconia balls, whereas much higher friction coefficients and larger wear scar widths in sliding against rough zirconia. The
correct polishing methods are needed when the zirconia restorations using in clinic treatment, such as polished by rubber wheels containing
different granularity silicon carbide from large to small particle size step by step until 20-20 pm silicon carbide. The enamel presented the
highest friction coefficient in sliding against the porcelain glazing ziconia ball by general clinical method, due to the porcelain enamel
cracked under stress. The main enamel wear style was fatigue wear in sliding against polished zirconia, whereas abrasive wear in sliding
against rough zirconia.
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