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INTERNATIONAL STANDARD ‘ 1SO 6474-1981 (E)

Impla

alumina

1 Scope|and field of application 3 Physical and chemical properties
This Internatipnal Standard specifies the characteristics of, and 3.1 CDensity

corresponding test methods for, a body-compatible and body-

stable ceramic bone substitute material based on alumina. >3,90 g/cm3

The field of ppplication extends to all bone implants as joint . .

substitutes and bone spacers. 3.2 Chemical composition

Al,0; >99,5 %

2 References ) ) )
SiO, and alkali metal oxides <0,1 %

ASTM Cb73,| Chemical analysis of fireclay (ahd high-alumina o
refractories. 3.3 Microstructure

ASTM C674, Flexural properties (of ~ceramic white ware i.e. average grain size <7 um
materials.

ASTM C773| Compressivel strength of fired white ware 3.4 Microhardness

materials. (at room temperature) =2 300 HV
ASTM D256| Standard methods of test for impact resistance .
of plastics and electrical insulating materials 3.5 Compressive strength

ASTM E112, Estimating The average grain Size of metals, ————tetreorm-temperature)—~4-000-MPa*——
ASTM E384, Microhardness of materials. 3.6 Flexural strength
BS 1902, Methods of testing refractory materials. (at room temperature) >400 MPa*

NOTE — The above references will be replaced by references to ap- 37 Y ,
propriate International Standards when the latter become available. . oung’s modulus

(at room temperature) =380 000 MPa*

* 1MPa = 1 N/mm2
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3.8 Impact strength

{at room temperature) >4 000 J/m?2

3.9 Wear resistance

After completion of the initial run as specified in 4.9, the
average wear rate of the disc shall not exceed 0,01 mm3/h.

3.10 Corrosion resistance

higher compressive strength of high alumina ceramics the
dimensions of the test pieces have to be small and shall be as
specified in 6.2.

NOTE — The supporting plates have to be made out of cemented car-
bide, i.e. tungsten carbide based alloy.

4.6 Flexural strength

The determination of flexural strength shall be carried out in ac-

In the corrosiye medium specified in clause 5, the corrosion
shall be <0,1 mg/m? per day.

The mechanical properties shall not fall below the requirements

listed above affer an ageing period of 3 months in the corrosive
medium.

4 Methods of test

4.1 Density

The determinaltion of density shall be carried out in accordance
with BS 1902.

4.2 Chemigal composition
The determingtion of the chemical composition can be carried

out in accordance with ASTM C573. Other methods may be
chosen (the methods chosen shall be stated in the test report},

4.3 Microstructure

For the determination of the microstructure, in_accordance

with ASTM E112, the samples shall be polished:and etched

thermally :
etching te’:[»perature : 1450 to 1 500 °C

etching time : 2to 4 h

4.4 Microhardness

sordance-with-ASTM-C674

For the dimensions of the test pieces, see-6:1)

The test conditions shall be adapted, to,alumina ¢eramic in ac-
cordance with the following :

length between supports 25 mm
radius of supports : 1 to 2 mm

radius of loading’bar : 2 to 5 mm

rate of application of load : 10 MPa/s*

NOTE —_Both supports or one support and the loading bar should be
movables

4.7 Young’s modulus

The determination of Young’s modulus shall be carried out in
accordance with ASTM C674.

For the dimensions of the test pieces see 6.1.
The test machine shall be rigid.

NOTE - In order to obtain a higher accuracy, the lenjgth of the test
samples may be extended to 50 mm. In this case the rglation between
support length and sample cross-diameter should bel approximately
10: 1.

4.8 Impact strength

The determing
cordance with
hardness valu

tion of microhardness shall be carried out in ac-
ASTM(E384. Because of the considerably higher
bsCof ceramic materials based on alumina

The determination of impact strength shall be caried out in ac-

cordance with ASTM D256.

— the load shalt be 2 N,
— the test samples shall be etched, and

— the diamond stylus shall be placed on the grain surface
and not on the grain boundary.

4.5 Compressive strength

The determination of compressive strength shall be carried out
in accordance with ASTM C773. Because of the considerably

* 1 MPa/s = 1 N/(mmZ2.s)

For the dimensions of the test pieces see 6.1.

4.9 Wear resistance

The determination of wear resistance shall be carried out with a
ring-on-disc device (see figure 1). The plane surfaces of the ring
and the disc shall be in contact under a constant load and under
oscillating sliding. The ring and the disc shall be made out of
the same material. The wear rate shall be obtained by measur-
ing the depth of the wear mark on the disc surface.
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