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INTERNATIONAL STANDARD

ISO 2632/11-1979 (E)

Roughness comparison specimens —

Part |ll : Cast surfaces

e and field of application

specimens|of cast metallic surfaces which are intended for tac-
tile and visual comparison with workpiece surfaces produced
by similar ¢asting methods and which have been cleaned by an
appropriate treatment, for example shot blasting, grit blasting,
or tumbling.

It is complementary to 1SO 2632/|, Roughness comparison
specimens| — Part | : Turned, ground, bored, milled, shaped
and planed, and to SO 2632/Il, Roughness comparison
specimens| — Part | . Spark-eroded, shot blasted.'and grit
blasted, and polished.

2 Refefences

ISO/R 468, Surface roughness.

1SO 1302, |[Technical drawings(—)Method of indicating surface
texture on|drawings.

I1SO 1880, | /nstruments\for the measurement of surface
roughness| by the profie method — Contact (stylus) in-
struments pf progressive profile transformation — Profile recor-
ding instruments.

surfaces by tactile‘and visual comparison with|the specimen
surface.

Note — There is usually no predominant lay on the surfaces of cast
specimens.

Other terms used to describe surface chatacteristics or
measurement are defined in ISO/R 468.

4 Methods of manufacture

The specimens shall be manufactured as follows :
4.1 By electroforming positive replicas of master surfaces.

4.2 By making positive replicas, in plastics, pf master sur-

faces; the feel and appearance of the natural metaliic sur-
face should be represented by a coating or by means.

4.3 By making positive replicas of master su in other
materials and by other methods ensuring that feel and ap-

pearance of the natural cast metallic surface ar¢ represented.

which the
idually cast

4.4 By direct application of the casting pr
specimen is intended to represent (ind

ISO 3274, /Instruments for the measurement of surface
roughness by the profile method — Contact (stylus) in-
struments of consecutive profile transformation — Contact
profile meters, system M.

3 Definitions

3.1 roughness comparison specimen : A specimen sur-
face of known average roughness height (R,) representing a
particular casting process. The specimen is used to give design
personnel guidance on the feel and appearance representative
of the particular casting process and roughness grade, and to
enable workshop personnel to assess and control workpiece

specimens).

5 Surface characteristics

Master surfaces for reproduction, their resultant electro-formed
and plastics replicas, and individually cast specimens (see 4.1,
4.2, 4.3 and 4.4) shall exhibit only the characteristics resulting
from the natural action of the casting process (including shot
blasting or grit blasting or other appropriate cleaning treatment)
which they are intended to represent. They shall not contain
other surface irregularities, such as occasional defects,
waviness or effects caused by abnormal conditions, which may

. be acceptable on actual workpieces.
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6 Ranges of roughness grades

The ranges of roughness grades shall be as given in table 1.

7 Sampling .

The sampling lengths given in table 2 shall be used in
evaluating the specimens.

The figures are to be based on readings obtained with an instru-
ment working correctly in accordance with 1SO 1880 and
ISO 3274. If the instrument used for a determination has a
known or assumed error, this error should be taken into con-
sideration. If other numbers of sampling lengths are included in
the evaluation length, the value for the acceptable maximum of
the standard deviation so derived from the 25 readings shall be
calculated from the formula :

5
g, = Oy ;'

8 Calibratipn

Sufficient readipgs shall be taken across the surface at evenly
distributed positions to enable the mean value and the standard
deviation to be| determined. Twenty-five readings have been
found sufficient for many engineering surfaces but this number
may be increas¢d to meet excessive scatter of results.

The mean value of the readings should not vary from the

nominal value by an amount greater than the percentage of the
nominal value

value given in t

TABLE 1 — Ranges of rolighness grades of roughness comparison specimens

where

o5 is the standard deviation from table 3 for five|sampling
lengths;

n is the number of sampling(lengths in the gvaluation
length under consideration.

9 Minimum specimen size

Comparison specimeas shall be of a size adequate to permit in-
itial and periodic ‘verification. No side shall be shgrter than
20 mm for R,values of 0,2 to 6,3 pm; 30 mm for the A, value of
12,5 um; 50 ‘'mm for R, values of 25 um and over.

Values in migrometres

Arithmetical mean deviation A,
Ferrcus castings Non-ferrous castings
. Magnesiim and
Steel fron Aluminium alloy Copper alloy zinc slloy
Sand Shell PreciSion Sand Shell Sand Gravity Pressure Sand Gravity |Pressure | Sand ||Pressure
cast moulded cast cast moulded cast die cast die cast cast die cast | die cast cast die cast
0,2*
04* 04*
0,8* 08* 08* 0,8
1,6* 1,6* 1,6* 1,6* 1,6 1,6* 1,6
3,2* 3,2 3,2 3,2* 3,2 3.2 32 3,2 3,2* 3,2* 3,2
6,3 6,3 6,3* 6,3 6,3* 6,3 6,3 6,3* 6,3* 6,3 6,3* 6,3
12,5* 12,5 12,5 125 12,5 12,5 12,5 12,5 12,5* 12,56 12,5 12,5 125
25 * 25 25 25 25 25 25 25 25 25 25 25
50 50 50 50 50 50 50 50 50
100 100 100 100 100 100
200 200 200 200
400

NOTE - Users of comparison specimens should note that the values marked with an asterisk are intended to be used as minimum limit values
only, in accordance with 1SO 1302, They should not be used as upper limit values on drawings.
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TABLE 2 — Sampling lengths

Lengths in millimetres

Sampling length
:ln‘-ietahr: Ferrous castings Non-ferrous castings ,
m_e ti'c . MagLesium and
deviation Steel lron Aluminium alloy Copper alloy
Ra zjnc alloy
Sand Shelt |Precision | Sand Shell Sand | Gravity |Pressure | Sand | Gravity |Pressure | Sand | Pressure
um cast moulded cast cast moulded cast die cast | die cast cast die cast | 'die cast cast die cast
0,2 0,25
0,4 : 08 08
0,8 08 08 08 0,8
16 0,8 0,8 0,8 08 08 0,8 08
3,2 25 25 2,5 25 25 25 25 25 25 25 25
6,3 2,5- 25 25 25 25 25 25 25 25 25 25 25
12,5 2,5 25 25 25 25 25 25 2,5 25 2,5 25 2,5 2,5
25 25 25 2,5 25 25 2,5 2,5 2,5 2,5 25 25 25
50 8 8 8 8 8 8 8 8 8
100 8 8 8 8 8 8
200 25 25 25 25
400 25

TABLE 3 — Tolerance values for roughness comparison specimens

Standard deviation (percentage of effective
Toterance on mean value) for evaluation length comprising
Casting process value (percentage
of nominal value) 3 sampling | 4 sampling | 5 sampling | 6 sampling
lengths lengths lengths lengths
Ferrous \.m
— sand + 10 -20 26 22 20 18
— shell-moulded + 10 - 20 26 22 20 18
— precision + 10 —-20 19 17 15 14
Non-ferrous castings + 10 - 20 19 17 15 14

NOTE — The standard deviation for five sampling lengths in the evaluation length has been used for
calculating the standard deviation for three, four and six sampling lengths in the evaluation length.
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10 Marking

Each specimen, or its mounting, shall be marked with the
following :

. a) The mark “ISO” together with, where applicable, the
roughness number (see table 4).

b) The nominal R, value, expressed in micrometres, and
the corresponding value of the sampling length, expressed
in millimetres.

NOTES

1 Consideration will be given to the inclusion of requirements for the
additional marking of other parameters as these are defined and
adopted.

2 Marking should not be applied to the reference surface of the
specimen.

TABLE 4 — Nominal values and related roughness numbers of
roughness comparison specimens

. Nominal values of A,

ing process represented by the specimens, number* um "
N 4 0,2 8
N S 0.4 16
N 6 08 32
N 7 16 63
N 8 3,2 125
iron N 9 63 i
N 10 12,5 500
_ N 11 25 1400
aluminium N.lz 1:8 i g%
cast aluminium . 200 8 goo
. 400 16 OO

copper alioy
Gravity die cast copper alloy * IS0 1302

Pressure die cast copper alloy

Sand cast magnesium and zinc alloy
Pressure flie cast magnesium and zinc alloy.

** No roUghness number is allocated to this A, value.
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