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Implants for surgery - Ceramic materials - Part 2:

Iso 6"'7"'-2 Composite materials based on a high-purity
alumina matrix with zirconia reinforcement

Chirurgické implantdty - Keramické materidly - Cdst 2:

Kompozitni materidly na bézi vysoce éisté matrice

oxidu hlinitého s vyztuZenim zirkony

Limits for material property catego

Limity pro kategorii materidlovych
Property
Property category ( S References
Vlastnos Jednotka Kategorie e| Reference
vlastnosti
Average relative bulk density o ISO 18754
Promérnd relativni objemovd hmotnost & [ =00 =0 &1 EN 623-2
Chemical composition:
Chemické slozeni:
Alumina, Al,O % mass fraction
! 273 = =
Oxid hlinitg, AlL,O, % hmotnostni podil [ 60-90 160 -90
Zirconia, ZrO, + HfO % mass fraction
Oxid zirkonia hzfn/o, Z?OQ + HfO, % hmotnostni podil [ 10 =50 | 10 =90
Amount of HfO, in ZrO % mass fraction
MnoZstvi HfO, v erOQ ’ % hmotnostni podil ! =9 =9 6.2 e ey
Intended additives % mass fraction ] <10 <10
Prisady % hmotnostni podil - -
Total amount of impurities % mass fraction 1 <09 <09
Celkové mnoZstvi nedistot % hmotnostni podil ! !
Microstructure:
Mikrostruktura:
Alumina linear intercept grain size
Linedrni velikost zrna oxidu hlinitého Hm [ = 1e 21
Relative standard deviation
alumina linear intercept grain size o
Standardni odchylka velikosti zrna E L =29 =29
Al203 linedrni velikosti zrna ISO 13383-1
Zirconia linear intercept grain size m 1 <056 <06 EN 623-3
Linedrni velikost zrna oxidu zirkonia hafnia H - -
Relative standard deviation
zirconia linear intercept grain size o
Standardni odchylka velikosti zrna e ! =l =4l
ZrO2 linedrni velikosti zrna
Material strength;
alternative 1) or 2) 6L
Pevnost materidlu; =
Alternativa 1) nebo 2)
V&l Hizan blendal el shengi MPa 1 >600 =450 642  ASTM C1499
1 a) Stredni dvouosd pevnost v ohybu
) ISO 20501
i 1 es es sas e
ASTM C1239
. ISO 14704
zaveniponfoualstengh e aio0 a0 a3 Ensisd
ASTM C1161
. ISO 20501
ol 1 as =s sus e
ASTM C1239
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Limits for material property category 2
Limity pro kategorii materidlovych vlastnost/ 2

Property
Property Unit category 4 Subclause References

Viastnost Jednotka Kategorie | Type X ype S | Podklauzule Reference
viastnosti | Typ X Typ S

Radioactivity (measured on raw materials)
Radioaktivita (z&kladniho materidlu)

Zirconia 2

Other intended additives See 6,5
Oxid zirkonia hafnia Bg/kg 5 <200 <200 6,5 ISO 13356
Dalsf prisady viz 6,5
Fracture toughness,
Alternatives 1) to 3)
. y 6.6
Lomovd houzevnatost,
Alternativy 1) az 3)
ISO 23146
1) SEVNB MPay/m 2 >40 235 6,62 SRS
2) SEPB MPay/m 2 > 4,0 =35 6,63 ISO 15732
ISO 18756
3) SCF MPay/m 2 > 4,0 >3,5 6,6,4 ASTM C1491
ISO 14705

Hardness, Vickers HV1

4 GPa 2 >16,0 =155 67 EN 843-4
Tvrdost, Vickers HV1 ASTM C1307
ISO 17561

et gt EN 843-2

Yg:’n”g% f NT: du‘/’ us GPa 2 >320 >320 6.8 ASTM C1331
ASTM C1198
ASTM C1259

Cyclic fatigue: No No

Cyclic loading in 4-point bending, failure at failure at

107 cycles 400 MPa 300 MPa

Cgk//‘cykd Jnava: 2 Zédné Zédné 6.2 S 2221

Cyklické zatézovan( ve 4bodovém selhéni pri selhdni pri

ohybu, 107 cykld 400 MPa 300 MPa

Accelerated ageing: 10 h autoclave

(0,2 MPa, 134 °C) after autoclaving: 610

Urychlené starnuti: 10 h autoklav (0,2

MPa, 134 °C) po autokldvovani:
Degradation <20 % in
comparison to value

before autoclaving
and conformity with
g;(r)ength o values giveninTable1 159 See 6,4
Degradace < 20 % ve = viz 6,4
srovndni s hodnotou
pred autokldvovanim
a shoda s hodnotami
uvedenymi v tabulce T
No No
Cyclic loading in 4-point bending, failure at failure at
107 cycles o 320 MPa 240 MPa 6103 See 6,9
Cyklické zatézovani ve 4bodovém Zédné Zddné D viz 6,9
ohybu, 107 cykld selhéni pri selhdni pri
320 MPa 240 MPa
Degradation <20 % in
comparison to value ISO 142421
Wear o before autoclaving 610 4 ISO 14243-1
Otér Degradace < 20 % ve e or other tests
srovndni s hodnotou nebo jiné testy
pred autokldvovanim
®
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