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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 

VDA2 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 
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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 ISO / 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 VDA6.5 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 ISO / TS16949 or VDA6.3 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 ISO / TS16949, VDA2 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  

 
 

 

 

 

 

 



Agricultural, Forest and Transport Machinery and Technologies (ISSN: 2367– 5888) 

Volume V – Issue 1, 2018 

 

- 20 - 

APPENDIX 2 – Part submission warrant 

 
 


