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Hertzian contact fatigue of dental ceramic implant abutment
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Abstract Feasibility of 3Y-TZP for dental implant abutment was evaluated under the Hertzian cyclic fatigue by examining
the extent of the mdentatmn damage and strength degradation. Fatigue test was conducted at contact loads of 500 to 3000
N and up to 10° cycles in exact in vitro environments. At 500 N, no strength degradation and crack generation was
observed up to 5x10° contact cycles. As load rose, the dramatic reduction in strength was observed when the damage
transition from ring to radial crack occurred. The extent of strength degradation was more pronounced in vitro environment
probably due to chemical corrosion of artificial saliva through cracks introduced during large numbers of contacts.
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Fig. 1. Strength variation as a function of Hertzian fatigue con-
tact cycles for 3Y-TZP ceramics under different contact loads in
artificial saliva.
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Fig. 2. Nomarski optical micrographs of Hertzian indentation and failure sites of 3Y-TZP ceramics after fatigue test at contact load
500 N. (a) Hertzian indentation (5><105 cycles),(b) failure sites (5x105 cycles), (¢) Hertzian indentation (1x10° cycles) and (d) failure
sites (1x106 cycles).

Ol

l= WRELSlE 10%8)RE|(Fig. 1) T4E7] AlREk
Fig. 2(d)olH e AAH shde ddEH H=H)
ule} ol Aeghel Zae
o} Xjo} ¥t FE F 8N MFEL I HE
33 izl viAE slEx el MeEs) 94
ATH14-16). Ko} FHEEL Hojx Ede] wgo] 2-4
mme] Rl &) 200 N A=eto] 10°8] oAb
EXoZ 7R E A3elA drjojof dTi[15]. wEbA,
ol e AL8E 3Y.TZP:= 500 N 31=c)xje] wE
3¢ 107 AY £ deuE Essty Egve

)

e ARkl EE ol AFX|ol EE
2 AREsP)el g33t A2 AlgHn
1000 N s ZolA =2A7) duj7og waet 4
I, AAEH (P )y WS 10°3] 7siR Tl HE
Hog AT YYEF-L wHEalFo] 10°8] o)
_"

Ol

11000 NS4 ZEgie] 7S] DRE Ao ekt o

£ 2 503 o Fu 9o
2000 Nl 5 slelld AUEAL WEFel 103,
FAPYS WEAZ| 108 o1 THIRE T Y

(b)

Fig. 3. Nomarski optical micrographs of Hertzian indentation sites of 3Y-TZP ceramics after fatigue test at 2000 N. (a) 1x10* cycles
and (b) 1x10° cycles.
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Fig. 4. Nomarski optical mlcrographs of Hertzian mdentatlon and failure sites of 3Y-TZP ceramics after fatigue test at 3000 N. (a)
Hertzian indentation (1><10 cycles), (b) failure sites (1><10 cycles), (¢) Hertzian indentation (1><10 cycles) and (d) failure sites
(1x10° cycles).
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Fig. 5. Strength variation as a function of Hertzian fatigue
cycles for glass-infiltrated alumina under different contact loads
in artificial saliva.
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