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Abstract: A part of the systematic approach in project management in automotive industry is a phase
described as launch of a product into the serial production. This process is in his development further structured
into several sub-processes. One of them are processes of quality planning and quality assurance, which define
the frame for fulfill of all requirements on quality of a new product set by the customer according the norm
ISO/TS 16949 and VDA2. The main goal of these processes is the approval of a product into the serial
production described based on the norm as the PPAP process.
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INTRODUCTION

Part of the systematic approach in the project management by introducing a new
product in the automotive industry is the launch of the product in to the serial production.
This process is further subdivided into individual subprocesses. One of them is the planning
and quality assurance process, that defines the exact framework to meet all of the quality
requirements of the new product set by customers in accordance with ISO / TS 16949 and
VDAZ2 standards. The main purpose of these processes is to release parts from the quality
perspective in to the serial production according to the standardized steps set out in the PPAP
process.

MATRIAL AND METHODS
PROCESSES OF PLANNING AND QUALITY ASSURANCE

The planning and quality assurance processes are one of the main processes of quality
management within the project which is in the phase of the launch of product in to the serial
production. According to the literature, quality planning defines which quality standards
apply to the project and determines how to meet these standards [7]. On the other hand,
quality assurance is a regular evaluation of the overall performance of the project in order to
provide the confidence, that the project will meet the relevant standards [7].

From customer requirements, an effective quality concept tailored to product and
process risk is defined through the quality planning process. This is to evaluate, define and
implement a series of optimization and corrective actions affecting product quality that have
emerged from the product's production process and mass production. Consequently, in the
quality assurance process, security measures are implemented and their effectiveness checked.
In automotive industry the planning and quality assurance processes are in the responsibility
of the planning department or quality assurance department [2]. For the quality management
area in automotive industry, four steps can be identified for the launch of a product in to the
serial production:

— - Determining quality requirements from customer requirements

— - Embedding quality requirements into dimensioning and demonstration of feasibility

— - Product and process management in a serial production

— - Optimization and adjustment

Determining quality requirements from customer requirements

The goal of the process of determining quality requirements is to check customer
requirements against existing product standards and supplement or update them in case of any
differences. This process is running in the product definition phase. The customer
requirements defined in the request list need to be checked from a quality point of view and

-13-



Agricultural, Forest and Transport Machinery and Technologies (ISSN: 2367— 5888)
Volume V — Issue 1, 2018

then compared with existing product standards. After re-checking it is required to give project
management a feedback about the result. He checks and then creates a list of product quality
specifications.

Embedding quality requirements into dimensioning and prove of feasibility

The goal of the process of incorporating requirements is to ensure the development of a
stable product and process up to the phase of design freeze [1]. This process runs through
three phases: prototype phase, optimization phase and launch phase.

In the prototype phase, the functionality of the product is developed according to the
specification list, focusing on product performance testing [6, 11, 12]. The main task of the
process is the detailed risk analysis of the FMEA of the product, referred to as DFMEA.
Based on a drawing or request sheet, DFMEA analyses and evaluates potential product risks
to determine the specific features of the product. Subsequently, DFMEA will develop
measures to reduce the potential risks of the product and these will be recorded in verification
plan. Based on DFMEA and planning of the mass production process, a FMEA of the process
called PFMEA is created. Specific features are transferred from DFMEA to PFMEA. In order
to reduce the potential risks of the process, measures will be created which are summarized in
a plan for process and monitored and implemented as part of the process development. At the
customer's request, it is possible to create a quality control checklist for prototypes. This
contains all the risk signs that are relevant to the product under FMEA.

During the optimization phase quality measures to ensure product and process stability
are established and verified. The main task is to optimize the production process for its
smooth — rump up. After incorporating a portion of the identified risk measures, DFMEA is
upgraded and the product achieves the degree of maturity required for the design freeze
(design freeze). Production processes are defined in the manufacturing or process flow
diagram. Based on defined serial processes, PFMEA sets out measures to improve and secure
processes. To further reduce potential risks in the process, process plan will be created for the
optimization phase. Based on the PFMEA, a control plan for a serial process is created, from
which the concept of the series of instruments and test equipment is derived. Subsequently,
the development and procurement of test facilities can begin.

During the launch phase the measures taken to ensure the quality of the product in the
mass production are being implemented. DFMEA and PMFEA should be checked based on
the results from the optimization phase tests. After verification, it is possible to close the
FMEA process. On the basis of updated FMEA data, the control plan for the mass production
is reworked. For the mass production test equipment the capability study needs to be done, of
which the result is relevant to the release of the process. It is also necessary to demonstrate
machine and process capability study before producing the first serial samples. Subsequently,
serial sample documentation according to the PPAP process needs to be prepared.

Product and process management in the mass production

The goal of the production control process is to provide and demonstrate stable
repeatability of products produced under serial conditions to match the drawing specifications
in the required quantity and time, to meet the quality and cost requirements. This process
takes place during the product's launch phase and the type and scope of the control is
determined in the test plan for the product for the mass production. When determining the
deviation from the required specification, it is necessary to implement the following process
control measures, that are defined in the control plan:

— - The process must be stopped and can only be started after the new settings and
releases.

— - The non-conformity product management process will start.

— - Product complaint can be initiated
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Optimization and modification

The aim of the optimization process is to improve the quality measures in the mass
production. Quality planning needs to be optimized towards testing efficiency and production
with zero error by feedback from manufacturing tests and input control. All optimization
changes need to be reviewed and compared to the drawing specifications and FMEA of the
product. If changes are not blocked, it is possible to modify the control plan, process flow
chart, and inform the customer (if necessary). Reasons for optimization can be as follows: test
plan corrections, failure to achieve capability values, customization of test frequency and real-
time measurement techniques, product and process changes.

Production parts approval process (PPAP)

In the automotive industry the process of approving parts into the mass production is
referred to the Production Part Approval Process (PPAP). This process ensures that products
meet customer quality requirements, with emphasis on product and process control [4, 10].
The release process itself involves product release through sample and process control
through product or process audit checkings to ensure that products meet all the requirements.
In the automotive industry, the PPAP process monitors the execution of all activities within
the launch of a new or changed product and process under the 1ISO / TS 16949 standard as
well as other VDA 6, QS9000, EAQF 94 and AVSQ 94 by submitting documents such as e.g.
DFMEA, PFMEA, process flow chart, control plan, process capability test results, and Part
Submission Warrant PSW. Submission of the necessary documents is divided according to
the submission stages in ISO / TS 16949 [Annex 1]. In connection with the release of
samples, process audits are also carried out according to the standards mentioned [3, 8, 9].

Product release

Product release samples are product samples, for which compliance with specified
requirements can be verified, as specified in the drawing. The first serial samples are parts
produced with serial equipment and under serial conditions. Serial equipment means serial
tools, machines and production lines. Serial conditions represent serial production and control
processes. Deliveries to the customer can only be started after successful release of the first
samples. The first serial samples must be submitted in the following cases:

— - the start of a new part or product that has not yet been delivered to the customer

— - design changes with effects on drawing specifications or product material

— - removing the part error that has already been delivered to the customer with a
conditional release or previous release of the first samples has been rejected

— - use of new or modified means (tools, machines)

— - the use of new or modified conditions (processes)

— - changing supplier or multiple suppliers for funds or conditions

— - changes or introduction of new control or test methods released in the production of
the sample

Before the first serial samples are delivered, the product manufacturer must satisfy
himself that the product meets all customer requirements. The control is performed by
sampling in the laboratory and the results are compared with the drawing specifications.
Subsequently, a report or measurement protocol shall be made of the measurement to be
attached to the samples. If it is necessary to check the specifications that the manufacturer can
not measure, it is necessary to provide written confirmation of performance of the test with
specific results or to provide a test report from the certified testing center. For the first serial
samples, it is checked whether the material used and the contents of the elements comply with
the legal requirements and the customer's requirements with respect to the environment,
safety and recycling. These data will be summarized in a document that is then stored in a
material bank to give the so- IMDS (International Material Data System) and attaches to
sample documentation.
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The size of the sample documentation required for the release is divided according the
category of submission into 5 categories:

Level 1: Customer will only be presented with proof of submission, PSW form

Level 2: The PSW is submitted to the customer along with the sample parts and limited

sample documentation

Level 3: The PSW will be submitted to the customer together with sample parts and
detailed sample documentation

Level 4: Present PSW and other fixed customer requirements

Level 5: The PSW is submitted together with the sample parts, and the complete
supporting documentation is made available to the customer for on-site evaluation at the
supplier.

Unless otherwise specified by the customer, according to the VDAG6.5 standard for
releasing the first serial samples it is necessary to remove and check, according to the drawing
specification, 5 randomly selected parts from the serial process. If multiple or compound tools
are used in the production process, 5 randomly selected pieces must be removed from each
mould nest. In order to verify the suitability of the process of functionally important or
specially labelled parameters, it is necessary to check at least 25 random sets of parts with 5
pieces. Before sending the first serial samples, the customer must be informed about the
shipment. It is necessary that the shipment is properly identified to avoid confusion with the
serial parts [5].

Upon submission of the samples and necessary documents to the customer, the
appropriate quality assurance department at the customer performs the necessary inspection
by own measurements in the laboratory. Verification of the first samples can be done directly
by the manufacturer according to the stage of submission. On the basis of the measurements
made and the checking of the accuracy of the documents submitted, the samples may be
released, refused or released subject to the condition. The PSW Release Certificate [Annex 2]
is signed by the customer and sent to the supplier who is qualitatively eligible to deliver the
first series of parts to the customer immediately after receipt.

Process release

Unless otherwise agreed with the customer, the manufacturer of the product evaluates
his serial production process according to the 1ISO / TS16949 or VDAG.3 standard separately,
but in some cases, it is necessary that the process release check is carried out in the presence
of the customer. The goal of the process is to determine if the serial production process is
capable of producing products in accordance with the quality requirements of the required
tool and production capacities within a set time. At the same time, it is checked whether the
serial production process is in line with the production plan and quality plan. Verification of
required performance must be carried out by complete production facilities in full capacity
operation with the use of trained personnel and all support systems. The exact date of the
inspection is the agreement between the manufacturer and the customer, but always before the
first serial samples are delivered.

CONCLUSION

To ensure the quality of products produced in the automotive industry the principles set
out in 1ISO / TS16949, VDAZ2 are applied. These provide an accurate framework of processes
that determine the qualitative maturity of mass production products. These processes include
the PPAP process and his sub-processes, product audit and manufacturing process audit. The
main outcome of these steps is the successful release of the new product into the mass
production by issuing a release certificate, a PSW document that guarantees that the product
meets all the quality requirements set by customers as well as subsequent deliveries from
series production.
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APPENDIX 1 — the list of submission levels according the PPAP process

. =S N N . Stupen
Cis|Poziadavka Objasnenie, komentar itk
112]3]4]5
1 |Konstrukené podidady Zakaznicky vykres (vykres so slzickami - poziciami), R|S|S|R|R
|PoZiadavkovy list smemica dodavok produktu, technicke podmienky dodivania R|R|R|R|R
2 |Dokumenty k zmenam IMON?MWW Kktoré este nie sU rlslslrlr
zdokumentované vo vykrese. ak teto existujl
3 |Uvolnenie konstrukcie Schvalenie konstrukce zakaznikom ak je 1o na vykrese zakaznika poZadovane. rlr
zakaznikom S|R|R
4 |Systém FMEA produkt/ Tyka sa len dodavatelov so zodpovednostou za konstrukciu.
Design- FMEA Dokumentovat stav zmeny a datum system- FMEA produkt/design- FMEA alebo R|R|S|R|R
ttulny stranu.
5 | Postupovy diagram procesu |Postupovy ciagram procesu pre produkt alebo pre rodinu vyrobkov RIs|RrRIR
6 |System- FMEA proces/ lDohlmstavmvyadnmsm»FlEApoeestmees-FMEA&bo rlrlslrlg
7 |Dmenzionadine vysledky Kommiuspravaomneroeh vse&yd\mmmmzd:amuanvykrese
merania (.Production Part Approval Dmensional Report — Prevzate sénovych dielov — R|S|S|R|R
vysledky merana”).

8 |Kontroina sprava o matenile M:snasapdozttdapeom:emle(aﬁmaMdost)alwﬂOsvedoem

a vysledky kontroly funkcie |skiSobného odberu. Vo formulari Production Part Approval Material Test Results —
mmgm-mmw'gmmm

3.1 Osvedoenie skiSobného odberu. Nebezpecné latiky su ulozené v systéme IMDS,
wMMquWWP&WM
Pnodnevmydndnelod\samcsavytmava awmmaenabnahobvomvymbku
mqgmmsmmuwamumamwwm
kametestybnvpmadeaksupozadm&vommm
poz:adavkmn . (Production Part Approval Performance Test Report —
szabes«mydadnebv Sprava z vykonnostnych testov’)

9 |Zistovanie spdsobiost Ako doklad treba uviest altemativne Cm/Cmik-, Pp/Ppk-, alebo Cp/Cpk-hodnoty pre

procesu mﬁydokz&abmckeme(spavdapwmnazzkazuan RIS|IS|IRIR
vykrese prip. defnované dodavatelom).

10 |Zistovanie sposobilosti stvamesposobiosuwadnel(napf R&RTestﬂeboopakwM\ostpfe
meradiel Immm)mvse&ymndawedemvkamm Potvwrdeniepre |[R|R| S|R|R
vietky doleZité a kritické parametre v dokumentacs Sénovy diel — postup uvolinenia.

11 [Dokumentacia skiSobnych |V pripade vyuZita extemych laboratonii je nutné dokladovat certfikat s udanim

andalab«ama(debomwmuwavydma)mmmdskoa
laboratorium pre materialy. ak to zakaznik pozaduje.

12 | Skisobny plan Kontrolny plarySkusobny plan mnimane pre vsetky dolez2e a knticke parametre R|R|S|R|R

13 |Potvrdenie o predioZeni Pouzit Part Submission Warrant PSW (Potvrdenie o predioZeni dielov )* slslsls|r

dielov

14 |Sprava o dieloch, pri ktorych .. Odsthlasené katalogy chyb vzhiadu, prevedenie lakovania ak to zakaznik

sa kladie ddraz na vzhlad :oaz,;dp S|S|S|R|R
15 [Kontrolny zoznam [Neroor s
pcnadameknawwy R|R|R|R|R

16 erkovédiely Skontrolovat 5 vzonek pokial nie je zadane inak. rlslslrlz
|Diely v sériovom baleni podia sty Gdajov o baleni.

17 |Referencné vzorky Dodavatel musi uchovavat minimaine jednu referencni vzorku z kazdého hniezda
podobuvyrobypromm nspdenmtwnawnpdmmwﬂwma rlrlr|rIR
tydmreferenmyehdnelov treba zabezpecit priradenie ku kontrolnej sprave o prvych

18 |Meradla/skisobné Nerobi sa (len ak je to zviast poZadovane) rRIRIRIRIR

5 - - - - 3
19 |DaiSie ziznamy Ak je to v Specifikacii stanovenej zakaznikom poZadovane. rlrlslrlg
Specifikované zakaznikom
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APPENDIX 2 — Part submission warrant

Part Submission Warrant

-

Part Name Cust Part Number
Shown on Drawing Number Y Org Part Number
Enonasrng Change Level " Dates Y
Asdeonal Engineerng Changes > Dated
Safety andior Government Regulston. [ JYes [ Purchase Order No Y Weight (kg) 1
Checking Aid Number ¥ Chacking Aid Engineering Change Level Dated )
SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
Organization Name & Suppher/vendor Code Customer Name/Divis on

~
Street Address Buyer/Buyer Code

-
Cey Regen Posisl Code Country Apphcatinn
MATERIALS REPORTING
Has customer-required Substances of C n nfor been regorted ? Oves Ono COnee

Submtied by IMDS or other customer format:
If submited by MDS enter Modut © number version and date transmitted

Are polymeric parts identifiad with appropriate SO marking codes ? Oves [One Cns

REASON FOR SUBMISSION (Check at least one)
0 mnzelsubmisson
[J engineerng Change(s)
[0  Toolng: Transfer, Replacement, Re furbishment, or addtional
D Correction of Dsscrepancy
D Toolng hactive > than 1 year

Change to Optonal Construction or Materal
Sub-Suppler or Matenial Source Change
Change n Part Processing

Parts produced at Addtonal Location
Other - please specify below

00000

D Level 1 - Warrant only (and for designated app: fems an Appearance Approval Report) submitted to customer
O Level 2 - Warrant w th product sampiles and imied supporting data submited 10 customer.

(| Level 3 - Warrant with product samples and complete supporting data submited to customer.
cl
a

Level 4 - Warrant and other requirements as defined Dy Customer.
Level S - Warrant with product samples and compiete supporting data reviewed at suppler's manutacturng locaton.

SUBMISSION RESULTS >

The resuts for [J o ! nts [[] material and functionaltests [Jappearance crieria [[] statistical process paciage
These results meet al design record requirements: [JYES  [CInO (¥ "NO" - Expianation Required)
Mol / Cavity / Production Process

DECLARATION

| affirm that the samples represented by this warrant are repcesentatrve of our parts which were made Dy a process that meets al
Production Part Approval Process Nanual £3h Eation Requirements. | further affrm that these sampies were produced at the
production rate of /___hours using production streams. | also certify that decumented evidence of such
cormplance is on fle and availabile for review. | have noted any deviations from declarstion below

EXPLANATION/COMMENTS:

is each Customer Tool properly tagged and numbered 7 Ovyes [One o
Organization Authorzed Signature Date

Print Name Phone No Fax No.

Title E.mal

FOR CUSTOMER USE ONLY (F APPLICABLE)

Part Warrant Disposton: [JApproved [JRejected [JOther
Customer Signature Dste

Print Neme Cu Tracking Number (optional)
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