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Abstract: In the paper the D3 discipline of the G8D method has been presented. In
the presented procedure all decisions are made regarding the introduction of interim
corrective actions - ICA. The algorithm of conduct for the discipline and the quality
management tools that the discipline uses have been also presented. It has been also
discusses how to proceed for the D3 discipline in determining temporary corrective
actions for the NOK detail with the preceding actions in the D2 discipline.
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1. INTRODUCTION

The G8D method is an effective method of quality management and problem solving
at the producer's and at the customer's. It allows for solving problems related to the
customer's complaint in relation to defective NOK (NOT OK) products received from
their manufacturer (Grecu at al, 2015). This method applies only to those complaints
that were caused by the fault of the product manufacturer. A NOK product is a product
that has manufacturing errors, classifying it as a deficiency (defective product / semi-
finished product) or it does not comply with the specification specified in the
documentation delivered to the manufacturer.

The G8D method consists of eight basic steps (Ramachandran et all, 2013; Cyganiuk
at al, 2019), which allow, among others on: determining what is the cause of the
complaint, how the product defect is manifested, what can be done to protect the
customer (before the problem of producing defective products is solved), and it also
concerns the introduction of corrective actions during the production process so that
defects do not arise. The G8D method, in addition to all activities aimed at preventing
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production and delivering defects to the customer, also requires the completion of a
report in which the activities performed are recorded step by step. Such a report is
very often especially useful during the implementation of the G8D, e.g. for structurally
similar NOK products.

When analysing the NOK product and the place of its formation in the production
process using the G8D method, a number of quality management tools are used, such
as the Ishikawa diagram, Pareto diagram, control cards (Ramachandran et all, 2013;
Celmerowski, 2007), FMEA method. It is also used, among others reports from other
G8Ds, inspection reports, deficiency reports, interviews with leaders responsible for
a given production process, process flow diagram, Poka-Yoke or brainstorming. All
these activities are aimed at finding the cause of the existing shortage production of
NOK products and accelerate the solution of problems and finding their source in the
production process. It is obvious that there is also the possibility of using other
methods to solve the problem, such as 5 Why (Celmerowski, 2007).

The D3 discipline of the G8D method allows the definition and implementation of so-
called Interim Containment Actions (ICA), the task of which is to isolate the effects of
the problem from the customer's production process (Global 8D solving workbook,
2018). The temporary corrective actions defined in the D3 discipline allow the
development of so-called permanent corrective actions. This means that the D3
discipline gives the supplier of the NOK shortage time to solve the problem in their
production process, and thus at the same time to carry out the remaining G8D steps
(other disciplines).

2. THE ALGORITHM OF CONDUCT IN THE D3 DISCIPLINE OF G8D METHODS
Having the correct description of the problem provided by the D2 Discipline (described
in (Global 8 D solving workbook, 2018; Cyganiuk, 2019)) and knowing why the detail
sent to the client turned out to be NOK (what is the cause of the detail defect), then
the discipline should be used D3 of the G8D method. On the basis of the items in the
G8D report (in relation to the D3 discipline), it is possible to establish and implement
Interim Corrective Actions, the purpose of which is to remove the problem (symptom)
arising at the customer.

Interim corrective actions are carried out until it is possible to introduce permanent
corrective actions in the company producing the defective detail (Kaplik at al, 2013).
Of course, permanent actions must be validated. Interim corrective actions give the
company the time it takes to move through the next G8D disciplines.

Actions taken in the D3 discipline as part of interim corrective actions must not only
be verified but also validated.

The procedure algorithm for the D3 discipline used in the G8D method is presented
in Fig. 1.

Activities in the D3 discipline must therefore provide the customer with a minimal
impact of the problem (symptom) on the production process and give the G8D team
time to develop and introduce permanent corrective actions that will undergo the
validation process and completely isolate the problem from their own production
process, ensuring defect-free production. Of course, when introducing interim
corrective actions, the company's financial capabilities and the use of the owned stock
of machines should be taken into account.
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Fig. 1. Algorithm of conduct in the D3 discipline - flowchart (Global 8 D solving workbook,
2018)

It is absolutely necessary to consider that temporary corrective actions may be a
costly move and may require the introduction of an additional process (Global 8 D
solving workbook, 2018), therefore it is always necessary to analyse all criteria for
introducing such actions, as well as all proposed and verified solutions, in order not
to expose companies to excessive costs.

Examples of the interim temporary corrective actions are:

- action at the customer experiencing the symptom (e.g. repairing defective
products, if possible),

- repair of the defective product in the company that produced the rejects,

- carrying out a 100% inspection of each product made as part of interim
corrective actions, which has been verified and validated,

- introducing a replacement production process in the company as part of its own
machine park or incurring additional costs of purchasing the necessary
machines and devices.

Each of the exemplary methods entails additional costs for the company. At the same
time, there is no certainty that these actions will provide full customer protection and
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will fully eliminate the problem until permanent corrective actions are introduced
(mainly the first batch of products is validated).

When completing the G8D report in the D3 discipline, the "% Effective" items are filled
in, where the percentage value of the effectiveness of the temporary corrective actions
that have been achieved is given.

3. APPLICATION OF D3 DISCIPLINE ALGORITHM FOR NOK DETAILS BASED
ON D2 DISCIPLINE ASSUMPTIONS

The OK type detail (Fig. 2) produced by the company is a steel plate, with the bending
angle 90°. Holes are made on both arms of the plate, where a nut is welded over one
of the holes. The sheet metal is then painted.

Fig. 2. Detail OK - a steel sheet with all holes visible

The NOK type detail (Fig. 3) was detected by the end customer, who was delivered
3200 copies of the finished product, of which as many as 1250 incorrectly made
details were recorded. The NOK detail was reported to the manufacturer as a
complaint.

Fig. 3. Detail NOK — visible missing one hole

The on-site inspection showed that the complaint was justified, because the detail did
not have one of the holes, which was inconsistent with the requirements set out in the
construction drawing provided to the company by the customer - the recipient of the
detail. The lack of an additional hole was found by the customer during the assembly
process of the element in the final product. In addition, in the company of the producer
an inspection of the finished parts intended for shipment was carried out, and errors
in its execution were also shown.

An Ishikawa diagram was drawn up for the hole drilling process to discover the cause
of the symptom (problem) at the customer. As previously mentioned, based on the
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inspection of the NOK detail, the symptom was described as "no hole ¢ 16" and also
as "no possibility to install the detail in the finished product".

| machine | material

broken head
control system

no workpiece at
detected on the Wronhg pta e
drill table (sheet)
NO HOLE
® 16 IN
THE
hole drilling .
operation has failure to follpw DETAIL
been omitted the workstation Measurement of GAT.7/3

instructions the hole after

drilling has been
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Fig. 4. Ishikawa diagram for the description of the problem of the lack of a hole - discipline
D2

no machine

The G8D team, with the NOK details, confronted each of the possible potential
problems that were classified (Fig. 4):

— the hole drilling operation was omitted,

— no workpiece was detected on the drill table,

— damaged head control system,

— failure to follow the position instructions,

— lack of machine inspections,

— wrong plate (sheet),

— hole measurement after drilling was omitted.
The analysis of the sensor operation in the device (drill) showed the correctness of its
operation, as well as the assessment of the state of the head control system. In
addition, the employee did not report any problems related to the operation of the
device, and the inspections were performed on a regular basis, so these three
reasons were rejected. The reason "wrong plate (sheet)" was also rejected as the
employee did not report the delivery of another material to be processed, which he
could have mistakenly dumped into the container of drilled products, instead of the
container of non-conforming products. The analysis of orders in a given period also
did not indicate a change in the production assortment. The observation of the
employee did not show the reason for "non-compliance with the work instructions”,
but showed that the employee periodically skips the drilling process of the second
hole, and also performs the measurement on only one hole due to the same size of
both holes. The analysis performed in the D2 discipline preceding the D3 discipline
allowed to obtain a description of the problem experienced by the client and which
was the reason for the delivery of the NOK detail. The description of the problem is:
"16 hole drilling operation was omitted."
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Having the basis for the transition to the D3 discipline - that is, having a description of
the problem, it was necessary to modify the tampering measures introduced at the
beginning, protecting the customer against the lack of assortment to continue
production and before the delivery of subsequent NOK details (withdrawal of a batch
of defective products - drilling - return to the customer / inspection in the warehouse
of products for shipment). The presence of the ¢$16 hole was checked using a visual
inspection and a special gauge designed to control the manufactured elements
(compliance with the dimensional and assortment requirements). An inspection was
carried out for 500 units made in the company (in stock awaiting shipment to the
customer) and after a partial inspection for 200 units, it was found that 50 units did
not have a hole, and 23 had a hole but it was inconsistent with the current production
range (current customer order ). That means that 73 elements were included NOK
details, of which, in the analyzed case, the total absence of a hole was recorded in
almost 70% of the non-conforming details (68%), therefore the remaining control was
performed only by visual method, qualifying the hole using the "is / not" method. A
total of 105 non-compliant elements (no hole) were found from the tested population
of 500. As can be seen, in this case, it was decided to introduce the 100% control.
For holes not in accordance with the dimensions, additional G8D was opened. Further
activities, i.e. activities carried out in the D3 discipline, concerned the implementation
of detail control instructions at the production stand. The detail inspection instruction
prepared in step D3, introduced as a solution for Interim Corrective Actions, is
presented in Figure 5. This instruction requires the inspector to visually inspect the
produced detail and qualify it to details OK (the employee puts the detail OK into a
blue container) and to details NOK (the employee puts the NOK part into the red
container).

The details from the blue container, before shipment to the customer, were checked
once more time in order to verify if the initial selection was made according to the
instructions shown in Figure 6.

Based on the activities carried out in the D3 discipline, the description was included
in the G8D report in part D3.

The record indicates that it is still necessary to carry out activities according to the
instructions in Figure 6 "continue 100% control with DO according to the attached
instructions - visual control for the presence of a hole". The client's protection against
the delivery of NOK details was also confirmed. It should also be mentioned that in
the DO discipline the symptoms of the problem were determined and qualified for the
opening of G8D.

The Deming's Plan-Do-Check-Act method was used to select the method ensuring
the implementation of well-functioning interim Corrective Actions, and the most
successful ICA was selected.

3. SUMMARY AND CONCLUSIONS

As can be seen, the key issue in resolving a customer complaint related to a NOK
detail is to put in place effective methods for temporary corrective actions. This
protects the customer against the delivery of another batch of defective products, and
the manufacturer against financial loss, which may turn out to be significant (repair at
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the customer's place / withdrawal from the customer and repair at the manufacturer's
/ scrapping of damaged items / financial penalties under the contract).

The 100% control introduced as part of the D3 discipline will allow us to deliver to the
customer only correctly made details, while securing the further production at the
customer company.

The operating instructions introduced under the ICA enforce the control of
manufactured parts, reducing the probability of re-sending the NOK parts to the
customer.

OPIS PROBLEMU
NO HOLE @ 16 IN THE DETAIL GAT-7/3

Tools required: NO

Procedure: Check the presence of the ¢16 holes
OK- there are two holes

NOK- at least one hole is missing

NOTE: Each controlled part is put into a container at the control stand
with the division:
red container - detail NOK

Fig. 5. Instructions for the 100% control of details for shipment - discipline D3

Blue container - detail OK

Due to the longer time that may pass until the selection and implementation of
Permanent Corrective Actions (disciplines D5 and D6 of the G8D method), the
introduction of ICA becomes a key, though often labor-intensive method of securing
the client that reports a symptom.

In the case of the problem analyzed in G8D, which was the lack of the $16 hole in the
part delivered to the customer, the introduced instruction significantly improved the
situation in terms of preparing a batch of OK parts for the customer. The customer did
not file a complaint as to the next batch of products delivered to him, for which a 100%
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inspection was performed. Until the introduction of permanent corrective actions, the
client did not report the delivery of incorrectly made details.

The G8D report indicates the effectiveness of the introduced ICAs at the level of
100%. The updated G8D report was of course made available to the customer. The
key element of cooperation with the client during the implementation of G8D (including
also for the D3 discipline) is, in addition to introducing ICA, also notifying the client
about the progress in solving the problem, including sending the G8D report to the
client after each update. Due to this, the client knows at what stage the problem
solving process is and whether the manufacturer is able to ensure the delivery of
details made correctly.
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