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Abstract: The article presents the results of studies on the implementation of statistical acceptance of products with the example of a sty-
rene-rubber plastic connector, while considering particular stages of production. The characterization of factors determining the transition
from normal inspection to relaxed or tightened inspection for products made of styrene-rubber plastic materials has been made. The effect of
the type of inspection on the level of non-conformance of products has been determined.
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1. Rules of the statistical acceptance
of styrene-rubber plastic connector

The principles of the statistical inspection of a sty-
rene-rubber plastic connector have been developed and
implemented on the basis of the PN-ISO 2859+AC1
standards. Sampling plans based on the acceptable
quality level (AQL) were used during lot-by-lot in-
spection [PN-ISO 2859-1:2003]. The following two
inspection systems have been implemented in the en-
terprise:

e normal inspection (recommended as initial inspec-
tion); and

e tightened inspection —in situations of enhanced
requirements or the necessity of tightening the in-
spection for other reasons.

These activities are applicable to the evaluation of
connectors transferred between particular phases of
production (ULEwicz R. 2003, SURINOVA Y.,

LESTYANSZKA SKURKOVA K. 2013, SONTA G., DUDEK A.,

SELEJDAK J., ULEWICZ R. 2015).

For the assessment of the quality of transportable
lots with normal inspection, a single-stage sampling
plan, the general inspection level II, and the acceptable
quality level, AQL = 2.5%, were taken. A schematic
diagram of the procedure is shown in Fig. 1.

In order to determine the conformance of a trans-
portable lot to the specification, it is necessary to:

e cstablish the number of pieces in the transportable
lot,

e take a random sample of products of the size as
specified in the sampling plan,

e cxamine each piece taken for conformance with
the established acceptance criteria and determine
whether it is good or bad, then count bad pieces in
the sample and compare their number with the
qualifying and disqualifying numbers — isolate the
rejects and mark them with the card “Rejects”;
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e consider the lot as conforming to the requirements,
if the number of bad pieces in the sample is equal
or less than the qualifying number;

e consider the lot as non-conforming to the require-
ments, if the number of bad pieces in the sample is
equal or greater than the qualifying number;

e consider the lot as non-conforming to the require-
ments, if the number of bad pieces in the sample is
equal or greater than the qualifying number, and
mark it with the card “To be sorted / reworked”.
The procedure for the assessment of a transporta-

ble lot with tightened inspection is similar to that for
normal inspection, except for the number of acceptable
nonconformities in the sample, which is different. Fig-
ure 1 shows the schematic diagram of the statistical
control procedure.
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Fig. 1. Schematic diagram of the statistical control proce-
dure: Ac - qualifying number, Re — disqualifying number,
N — lot size, n — sample size, Z — number of bad pieces found
in the sample.

Source: own study

2. Conditions and procedures

of transition

Transition from normal inspection to tightened
inspection. When performing normal inspection,
tightened inspection should be introduced, when
two of five or less successive lots are found to be
non-conforming to the requirements at the first
time during inspection, which means that lots re-
submitted are not taken into account in this proce-
dure.

Transition from tightened inspection to normal
inspection. When performing tightened inspection,
normal inspection should be restored, if five suc-
cessive lots have been considered conforming to
the requirements at the first time during inspection.
Transition from normal inspection to relaxed in-
spection. When performing normal inspection, re-
laxed inspection should be introduced, if all of the
following conditions are satisfied:

0 10 previous lots were submitted to normal
inspection and all of them were accepted
at the first time during inspection,

O the total number of non-conforming units
in the samples taken from the 10 previous
lots is equal or less than the applicable
limiting number,

0 production is stable,

0 relaxed inspection has been recognized as
advisable by the authorized person.
Transition from relaxed inspection to normal in-
spection. When performing relaxed inspection,
normal inspection should be restored, if any of the
following conditions occurs for the first time dur-

ing inspection:

0 the lot has not be accepted,

0 the lot has been considered acceptable on
the basis of the relaxed inspection proce-
dures,

0 deliveries have become irregular or de-
layed,

0 other conditions exists, which justify the
necessity of restoring normal inspection.

Figure 2 shows a schematic diagram of conditions

for transition from normal inspection to relaxed or
tightened inspection.
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- 10 previous lots underwent normal inspection,
- 10 previous lots were accepted with the overall
number of non-conforming units equal or less

that the limiting number,
- production is stabilized,
- the authorized person has expressed approval
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Fig. 2. Schematic diagram of transition from normal inspection to relaxed and tightened inspections.

Source: own study

3. Conclusion

The development and implementation of the statis-
tical acceptance of styrene-rubber plastic connectors
for serial manufacturing on particular stages of produc-
tion have brought about a reduction of non-conforming
products and faulty products by 9%. Data coming from
inter-operational acceptance are processed by the
Quality Control Department and the Production Plan-
ning Department. The results of analyses serve for
modifying the parameters of the production cycle. By
using processed statistical data, new procedures for
taking actions at the limiting number of
conformities have been developed. This has enabled
the shortening of time necessary for the identification
of the critical points of the production cycle. The large
number of factors influencing the quality of produced
styrene-rubber plastic connectors requires careful qual-
ity control. The use of a variable quality inspection
system is quite expensive and is associated with the
necessity of engaging larger human and equipment
resources. The
mechanism of transition from normal inspection to
tightened or relaxed inspection requires an immediate

non-

change of inspectional and executive procedures
[ULEWICZ R., DIMA I.C., GRABARA J. 2013]. The imple-
mentation of this form of inspection has proved to be
more efficient that the traditional form of quality con-
trol, and, in combination with new procedures, short-
ened the time from the identification of a non-
conformance to the initiation of corrective actions.
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