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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Clause 10, Figure 1: “pcd” added;

Clause 10, Figure 2: diameter “16 + 0,3” changed to “12 + 0,3".
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Hardmetals — Compression test

1 Scope

This document specifies a method of determining the ultimate strength and proof stress of cemented

carbide under uniaxial compressive loads.

2 Normative references

Therg are no normative references in this document.

3 Terms and definitions

No tefms and definitions are listed in this document.

ISO apd IEC maintain terminological databases for use in standardization at the following pddresses:

]

]

EC Electropedia: available at http://www.electropedia:org/

4 Principle

$0 Online browsing platform: available at https://www.iS0.0rg/obp

Axial|loading of a test piece, placed between-two cemented carbide or pcd (polycrystalline diamond)
coatefl cemented carbide bearing blocks at roem temperature, until the intended deformatiion occurs or

until the test piece fractures.

w

ymbols and designatiens

5
Table|1 shows symbols and designations.

Table 1 — Symbols and designations

$ymbol Designation Unit
So Minimum original cross-sectional area mm?2
F. (With index) Load at proof stress, for example:
Fco,2 Load at 0,2 % proof stress N
Fcu Ultimate load i.e load atinstant of fracture N
R Stress N/mm?2
& Strain %
E Young’s modulus N/mm?2
R (With index) Proof stress, for example:
00,2 0,2 % proof stress N/mm?2
UCs Ultimate compressive strength N/mm?2

6 Apparatus

The test machine shall be designed and constructed so that loads can be applied at a uniform rate and
so that, within the measuring range in question, the maximum loading error will be +1 %.
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The test piece shall be affixed between two well-centred and rigidly secured cemented carbide anvils
with a hardness not less than 1 800 HV. These contact surfaces shall be perpendicular to the loading
axis and parallel to each other within 0,5 pm/mm. An example of a suitable anvil is given in Figure 1.

7 Testpiece

7.1 Thedimensions of the test piece shall conform to Figure 2. The end faces and the cylindrical surfaces
of the enlarged ends shall be ground. Other surfaces should not be ground. (Grinding or polishing may

affect the result of the test.)1)

7.2 The minimum diameter of the test piece shall be measured with an accuracy of 0,02 mm.

8 Proced

8.1 Rate ¢

The rate at w
made gradug

to 100 N/(mmn?2 x s).
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8.2.1 The
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has been exa
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8.2.2.1 Apj
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8.2.2.2 Defermine the stress-strain curve.

Because of 1
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hich the load is applied shall be as uniform as possible, and any changes in this rate sh
lly and without shock. The rate shall not exceed 8 000 N/s, corsesponding approxin

mination of proof stress

proof stress, for example the 0,2 % proof stress,is*determined according to Figure 3

eeded, the load-compression curve will follew a linear path that is roughly parallel
e below the elastic limit.

‘mination of proof stress using the:graphic intersection method is carried out as folloy

bly a pre-load not greater than that required to keep the test piece positioned prope

he shortness of“the test zone and the hardness of the material, practical diffic

in measuring’ changes in length using displacement gauges of the clamp-on
brs) or usinga laser extensometer. It is recommended that changes in length be mea
[ive straingauge. Two or three gauges should be applied symmetrically at the centre

average of tl'1e €hange in length of the test zone.

e actiye length of the gauges should not exceed 8 mm. The results obtained represq

all be
nately

. This

sed on the fact, valid for almost all metals, thatif a load is removed after the elastic limit, D,

to the

VS.

rly in
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8.2.2.3 On the graph thus plotted (Figure 3), make OB equal to the specified residual strain (offset), and
draw a line BA from B parallel to OC. Ordinate F¢ of intersection point Q has the value Fcq and represents
the load that corresponds to the proof stress.

It is sometimes difficult to ascertain the direction of line OC from a graph; in such cases, this line can be
drawn on the basis of an agreed value of the Young’s modulus.

1) Cylindrical test pieces such as those specified in ASTM E 9 may be used to obtain results with potentially less
accuracy.
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8.2.3 The proof stress g 2, in newtons per square millimetre, is given by Formula (1):

FC

q

0-0‘2 = (1)
SO

8.3 Determination of ultimate compressive strength

8.3.1 Load the test piece to fracture.

8.3.2| The ultimate compressive strength (UCS), in newtons per square millimetre,|is given by

Formpila (2):

- (2)

9 HExpression of results

Report the arithmetical mean of at least eight determinations,/mounded to the nearest 10 N/mm?2.

10 Test report

The t¢st report shall include the following informatign:

a) reference to this document, i.e. ISO 4506;

b) all details necessary for identification.of the test piece;

c) theresult obtained;

d) a]l operations not specified bythis document, or regarded as optional;
e) details of any occurrencewhich may have affected the result.

Dimensions|in millimetres

35
23
0.5 x 45°

NN/ — |

1  pcd (polycrystalline diamond)

Key

Figure 1 — Suitable cemented carbide anvil
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Dimensions in millimetres

M| 0,05
,_T_l / Ra 0,8 i 0'2|AB / Ra 0,8 I_B—_I
i Ra 08 | [~ i Ra 0,8
m_ m_
- | S ] [ <
N N
) )
0.5 45° é@@@@@@l 05435
80,5 [a] [] (8] U] [ [o] [) [ (] [ (5] | 805
L {o,001f1|A 42 +1
//10,00141| C @
0,001/1]B |
a b c d e f g h i j k l
1,21 | 190 | 2,29 | 2,54 | 2,69 | 2,79 | 2,86 | 291 | 294 | 296 | 298 2,99
m n (0] p q r S t u v w X y
3,00 | 299 | 298 | 296 | 294 | 291 | 2,86 {79 | 2,69 | 2,54 | 2,29 | 1,90 [,21
NOTE ThE 25 coordinates a to y are at 1 mm intervals.

Figure 2 — Test piece
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Figure 3 — Load-compression curve
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