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Plain bearings — Quality characteristics — Calculation
of machine and process capabilities

1 Scqgpe

This Intefnational Standard specifies for plain bearings
details @f the calculation of machine and process
capabilities for quantitative (variable) quality charac-
teristics jn accordance with ISO 12302.

2 Normmative reference

The follpwing standard contains provisions which;
through [reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to invesfigate the possibility of applyingthe most re-
cent edition of the standard indicated below. Mem-
bers of [EC and ISO maintain_registers of currently
valid Intgrnational Standards;

ISO 12302:1993, Plain Yearings — Quality character-
istics —|Statistical précess control (SPC).

3.3 statistical process control (SPC): Control of
quality characteristies, of plain bearings during the
production process_by’means of statist|cal techniques
in order to comply\with quality requirerpents.

3.4 quality characteristic: Character|stic by means
of which¢the quality of a plain bearing is assessed.

4 Symbols and abbreviation
Ch, Machine capability index (spread only)
Crnk Machine capability index (spread and setting)
Process capability index (spread only)

Cox Process capability index (spreadl and setting)

d, Factor
G Judgement of normality
LL Lower specified limit

UL Upper specified limit

3 Deffnitions k Number of subgroups
7 Subgroup size
For the purposes of this International Standard, the
following definitions apply. R Subgroup range
3.1 machine capability: A measure relating the ac- R Arithmetic mean of subgroup ranges
tual performance of a machine to specified require- X; Observations (readings)
ments. It is normally expressed as an index, viz. C,,
Crge X Arithmetic mean of observations (readings)
3.2 process capability: A measure relating the ac- * Arithmetic mean of subgroup means
tual performance of a process to specified require- - Standard deviation
ments. It is normally expressed as an index, viz. C,
Core o Estimated standard deviation


https://standardsiso.com/api/?name=e42c2592f01cf732e4eedc07cf77613d

ISO 12303:1995(E)

5 Machine and process capabilities as
part of an SPC implementation
programme

5.1 Machine capability

Machine capability studies are for evaluating the per-
formance of a machine. They give only a short-term
indication. They do not identify special cause effects
in the process. A machine capability study is normally

© |SO

e) Draw a straight line on the graph which best fits
the experimental data. If a straight line can be fit-
ted through the experimental points, the normality
can be accepted. Otherwise, it shall be rejected
and the formulae for C,, and C,,, do not apply.

5.1.1.2.2 Statistical test

a) Arithmetic mean of observations (readings), X, is
given by

carried out on Ln uninterrupted run of parts of a pre-

determined sa
undertaken prig
chine capabilit
normal distribuf

ple number and would normally be
r to assessing process capability. Ma-

can only be determined when a
ion exists.

5.1.1 Maching capability index (spread only), C,,

The C,, index i
ratio of the ma

For the general

c - Spec

a value used to determine the spread
hine.

case:

fied tolerance

m ma

For a normal di
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Chine spread

Stribution:

fied tolerance

5.1.1.1 Prelim

6o

inary precautions

a) A minimum of 50 pieces should preferably be

tested.

b) Set the ma
of the charg

c) For the stu
factured co

5.1.1.2 Test f

Chine at the midpoipt\of the tolerance
cteristic to be checked.

Hy, use partsiwhich have been manu-
hsecutively,

br normality

>

n

_f =
b) Standard deviation, ¢, is given by
1 32
J:\/n——1 Z(xi—x)

5.1.1.2.3 Normal distribution test

a) Judgementof/normality, G, is given by

Limiting values + 0,5
b) Machine capability index, C,, is given by

c - UL-LL

m 60

5.1.2 Machine capability index (spread and
setting), C,

The C,, index is a value used to determine thg spread
of the machine and the setting of the mean yalue of
the frequency distribution within the limits| of the
specification.

The value of C,, is given by

UL —x i

5.1.1.2.1 Graphical test using probability paper
(for an example, see figure A.1)

a) Fill in the measured values in the frequency tabu-
lation of the probability paper.

b) Check the histogram for normal distribution.

c) Determine
deviation, o

d) Determine

the arithmetic mean, x, and standard

the cumulative frequency values and

plot points on the probability paper.

C or
mk 30 30
whichever is the smaller value.

The value of C, should be > 1,33 (1,67).

5.2 Process capability

Process capability indices are more representative of
the quality level achieved, since the effects of equip-
ment, materials, methods, environment and time are
taken into account.
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Process capability can only be determined when a

normal distribution exists.

LIS

5.2.1 Process capability index (spread only), C,

The G, index is a value used to determine the spread
of the manufacturing process.

a) A minimum of 100 observations (readings) is
needed. Gather observations from k subgroups of
n consecutive parts, taken at regular intervals over

ISO 12303:1995(E)

gl Process capability index, C,, is given by

C, = UL —ALL
6o

5.2.2 Process capability index (spread and
setting), C,,

The C, index is a value used to determine the spread
of a manufacturing process and the setting of the
mean value of the frequency distribution within the
limits of the specifications

R i ‘.
a sigpiticant-period-of-tirne-

b) Arithmetic mean of observations (readings), ¥, is
giver) by

¢) Subdroup range, R, is given by

R= Xi, max — X, min

d) Arithmetic mean of subgroup means, ¥, is given
by

_2F

k

e) Arithinetic mean of subgroup ranges, R, is given
by

_2F
k

f) Estinpated standard deviation, 5, is given by

adGa =

e

wherg the factop d, is given in table 1.

The value of Cpx is given by

whichever is the smallervalue.

The value of Cp, should be > 1 (1,33).

Table 1 —Constant for calculation [of estimated
standard deviation

Subgroup size Fagtor!
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1) Confidence level of 99,73 %.
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Figure A.1 gives an example of a graphical test for crush height.
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