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INTERNATIONAL STANDARD

ISO 3738/1-1982 (E)

Hardmetals — Rockwell hardness test (scale A) —

Part

1 Sco

This part
(scale A)

1: Test method

be and field of application

for hardmetals.

2 Reférences

ISO/R 80

ISO/R 71

testing machines.

3 Pringciple

Forcing a

operation

the depth

defined ¢

bnditions.

of 1SO 3738 specifies the Rockwell hardness test

Rockwell hardness test (B and C scales) for steel.

b, Verification of Rockwell B and C scale hardness

conical diamond indenter into a test piece in two
5 and measurement of the permanent increasej.e,” of
of indentation by means of a depth gauge-under

Fo

4 Symbols, designations and’yaldes of
parameters

See table 1 and the figure.

Table 1
Symbol Designation
« Angle of. the diamond cone (120 + 0,9°)
R Radius*of curvature at the tip of the cdne
{032+ 0,002 mm)
Fy Preliminary test force (98,07 + 1,96 N
Fy Additional test force (490,3 N)
F Total test force (98,07 + 490,3 = 588}4 + 3,92 N)
hg Depth of indentation under preliminary|test force
before application of the additional forg¢e
hy Increase in depth of indentation under fadditional force
e Permanent increase in depth of indentgtion under
preliminary force after removal of addifional force, ex-
pressed in units of 0,002 mm
HRA Rockwell hardness A = 100 — e
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5 Apparatus

5.1 Testing equipment, such that the measurements can
be made of 0,2 HRA or better.

5.2 Diamond indenter, as specified in ISO/R 716.

A performance test of the indenter shall be carried out on a
machine for which the force-application and depth-measuring
device shall have been verified. At least five indentations shall
be made on ea i i

blocks. Calculatg the mean hardness for each test block. Deter-
mine the differefce between this mean hardness and the cer-
tified hardness ¢f the block. Determine the arithmetical mean
and the range dof these five differences. If the average is not
more than * @,3 HRA and the range is not more than
0,6 HRA, the indlenter shall be accepted.

5.3 Standard|hardmetal test blocks, of all or any of the
nominal hardnegses given in table 2.

Table 2

Nominal hardness of
the test block

No| HRA

85,5
88,5
91,0
92,0
93,0

Standard t¢st block

A HWN =

6 Test pieces

6.1 The test sHall be carried out on a test piece-with a surface
so prepared that|its roughness is R, < 0,2 pm.

The thickness of [the layer removed from,the as-sintered surface
shall be not less|than 0,2 mm.

Preparation shall be carried out/in‘sdch a way that any altera-
tion of the surfage due to heat,or cold-working is minimized.

When determining the_Hardness of a test piece with a curved
surface, the radilis of curvature shall be not less than 15 mm.

In order to determine-the-hardness-efa-testpicee-with-a+adius

7.1.1 The first two readings after a new indenter has been
mounted shall be disregarded.

7.1.2 The speed of applying the additional force shall be
limited so that the movement of the weights is completed in 6
to 8 s with no test piece on the testing equipment.

7.1.3 The time of maintaining the additional force after the
movement of the pointer has stopped shall not exceed 2 s.
t ttaim T )dditional

a

force gradually within 2 s.

7.1.4 The anvil should be chosen to ensure adequat¢ support
of the test piece.

7.2 Select a standard test blgck having a value closgst to the
expected hardness of the test-piece. Determine the Rqgckwell A
hardness at three points on the block. The average of|the three
readings shall be within @) 0,5 HRA of the certified hafdness of
that block.

If the average.value differs from the hardness of the|block by
more than, £,0,5 HRA, check the diamond indentef and the
testing equipment, and eliminate the cause of the erfor.

If the average value differs from the hardness numHber of the
bioek by + 0,5 HRA or less, correct the average value of the
hardness of the test pieces, giving due regard to thelalgebraic
sign.

7.3 Before determining the hardness, take an initigl reading
on the test piece. This reading shall be disregarded. THen deter-
mine the hardness on the test piece with at least thred indenta-
tions made at random.

7.4 The distance between the centres of any two adjacent in-
dentations, and the distance between the centre of ahy inden-
tation and the edge of the test piece, shall be at leas 1,5 mm.

7.5 Read each determination obtained to the reading ac-
curacy of the machine.

of curvature less than 15 mm, a flat surface, at least 3 mm
wide, shall be prepared on which to carry out the test.

6.2 The prepared test piece shall be at least 1,6 mm thick.

6.3 The surface of the test piece on which the indenter is
applied shall be parallel to the support surface within 0,1 mm
for each 10 mm of length.

7 Procedure

7.1 The order of procedure shall be in accordance with
ISO/R 80, with the following amendments.

2

8 Expression of results

The hardness of an individual test piece shall be the arithmetical
mean of the readings rounded as in table 3.

Table 3
) Rounded to the nearest,
Reading (Number of indentations)
accuracy
3ord over 4
0,2 HRA 0,2 HRA 0,1 HRA
0,1 HRA 0,1 HRA 0,1 HRA
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9 Test report
The test report shall include the following information :
a) a reference to this International Standard;

b) all details necessary for identification of the test
sample;

c) the result obtained;

ISO 3738/1-1982 (E)

d) all operations not specified by this International Stan-
dard, or regarded as optional;

e) details of any occurrence which may have affected the
results.

NOTE — There is no general process for converting accurately
Rockwell hardness into other scales of hardness. Such conversions,
therefore, should be avoided, except cases where a reliable basis for
conversion can be obtained by comparison tests.
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