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ABSTRACT 

Production Part approval process in short (PPAP), is a series of proactive measures before any part is taken up for mass 
production. The PPAP process ensures that the supplier fully understands the technical requirements of the product and also 
ensures whether the proposed process has the potential to produce consistently meeting the requirements during the actual 
production run at required production rate. 
By doing PPAP procedure for the pilot batch, we can establish whether the supplier has understood the technical requirement 
of the product & ensures that the right supplier with right capacity is chosen for supply of the product, which in turn ensures 
that there is no interruption of supplies during the actual mass production. It establishes confidence in the supplier and their 
proposed production processes. 
The purpose of designing measuring fixtures eliminates human error, reduce the cost of production, maximize the efficiency 
and maintain consistent quality. 
The project gave me an opportunity not only to interact with shop floor personnel and get hands on experience, but also to 
implement some of my own ideas and concepts while designing the measuring fixtures. 
 

1. INTRODUCTION 

CENTRE RING  
Centre ring is one of the vital components in the power take off unit, as shown in Fig.1 
Power take off unit also known as PTO is a unit which transfers power from the engine of the vehicle to hydraulic 
pump and is shown in Fig.2Hydraulic pump in turn powers the hydraulic cylinders of the Dump trucks, tippers etc. The 
function of centre ring is to hold the roller bearing concentric to power take off unit housing and its shaft. 
Also,Concentricity of the outer diameter and the inner diameter of the centre ring is very important for smooth 
operation and the life of power take off unit.If OD and ID are not maintained within the specified tolerance it could 
lead to excess vibration and subsequent failure of the power take off unit.The material used to make Centre Ring is 
Aluminium LM2. 

 
Figure 1 Cast (raw material) and finished partFigure 2 Power take off unit 
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The purpose of PPAP is to provide an evidence that all customer engineering design records and specifications 
requirements are properly understood by the organization and that the process has the potential to produce product 
consistently meeting these requirements during the actual production run at the quoted production rate. 
A minimum of 300 parts will be required upon request for all PPAP validation runs. There may be occasions where 
more than 300 samples are required to PPAP. In this case, the company purchasing will indicate the required amount 
on the purchase order. Samples are to be made from production intent materials and processes. Any exceptions to this 
requirement must be approved in writing prior to the run by a company's Quality Representative. All suppliers will be 
required to provide a PPAP submission to AIAG standards per latest Edition requirements. The requirement of PPAP 
submission is mandatory at all Times unless waived by the company Quality or purchasing department. The supplier is 
required to provide the PPAP package on time per the date specified on the company's Purchase order.   
During the actual mass production of these parts on CNC lathe, the operations being semi-skilled, it was necessary to 
have a simple and cost effective method to measure the critical dimensions without compromising the precision of 
measurement.The use of standard instruments like micrometre, Vernier calliper and bore gauge not only required 
skilled operators trained in using these instruments, but was also found to be time consuming as it was necessary to 
measure at more than one point for each critical dimension of the part, namely parallelism, concentricity, and 
roundness.The use of dial indicators with higher resolution (1 micron) not only makes the measurement precise, it also 
eliminated the human error due to monotony of the job, which would otherwise creep in if standard instruments were 
used.Use of fixed dial indicators also eliminated the chances of damage of expensive instruments like micrometre, 
Vernier calliper, bore gauge, etc. which also makes this proposed method cost effective. 
 

2. LITERATURE REVIEW 

[1] One of the three main representatives to successfully achieve PPAP is Daimler Chrysler, which started the 
methodology in the beginning as a quality task force (Chrysler, Ford, & GM) started and created the Measurement 
Systems Analysis (MSA) Reference Manual. The Michigan Technology Council recognizes automotive industry action 
(AIAG) or Quality task force with its Leading Edge Technology Award for efforts to standardize electronic data 
interchange in the automotive industry.By the year later these quality task force came out with other quality tool i.e. 
statistical quality control and failure mode and effective analysis. But these company they needed special tool to plan 
production and submit samples for future operations. Continuous efforts by the organization led to the development of 
the PPAP. This actually helped them to find out the supplier's capability to supply the parts at the required rate and 
with the standard quality. Since from 1990, the development of the process and PPAP helped this organization to 
achieve their visions and goals. Even from the beginning the process is being modified and redefined in a standard 
way. 
[2]Every time the capability of a new or existing subcontractor for providing conforming parts or material to the 
Timken Company is to be evaluated, the production part approval process is employed. The purpose of this procedure is 
to determine if all design and specification requirements of the purchased product are properly understood by Timken 
suppliers and ensure that the supplier production process is capable to meet Timken and customer technical and quality 
requirements. Production part approval follows customer and Timken internal requirements in accordance with AIAG-
PPAP standard, third edition for all automotive applications and “PPAP customers”. 
 

3. PROBLEM STATEMENT 

To study and understand the customers drawing/specifications, and establish an optimal and effective process to mass-
produce Centre Rings, which meets the customer’s specifications/requirements consistently during the actual 
production.  

 To simultaneously study the process capability. 
 Prepare part submission warrant at mutually agreed PPAP level. 
 Development of special tooling’s to inspect the above part during the process (stage inspection). 

 
4. METHODOLOGY 

The Production Part approval process (PPAP) is used in the automotive supply chain to establish confidence in 
component suppliers and their production processes, for which the analysis is followed: 
For PPAP: 
1)Design records: A copy of the drawing is received from the customer. Ballooning is done for studying the diagram 
and reviewing of technical specifications is done and documented as shown in Fig. 3 
Process Flow diagram: A copy of the process Flow, indicating all steps and sequence in the fabrication process, 
including incoming components. 
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2)PFMEA: It recognizes and evaluates the potential failure of process and its effects. It also identifies actions that will 
eliminate or reduce the probability of that failure occurring. 
3)Control plan: It provides more details on how the potential issues are checked in the incoming quality, assembly 
process or during inspections. 
4)Measurement system analysis: MSA usually contains the critical or high impact characteristics and a confirmation 
that gauges are used to measure these characteristics. 
5)Dimensional results: A list every dimension noted on the ballooned drawing. 
6)Records of material: A summary of every test performed on the part. 
7)Initial process studies: The intent is to demonstrate that critical processes have stable variability and is running near 
the intended nominal value. 
8)Sample production parts: A sample signed off by customer and supplier that is usually used to train operators on 
subjective inspections such as visual or for noise. 
9)Checking aids: This section shows a picture of the tool and calibration records, including dimensional report of the 
tool. 
10)Customer specification Requirement: Each customer may have specific requirements to be included on the PPAP 
package.  
11)Part submission warrant: This is the form that summarizes the whole PPAP package. It shows the reason for 
submission (design change, annual revalidation, etc.) and the level of documents submitted to the customer 
 

 
Fig. 3: Engineering drawing 
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Fig. 4: Process Flow diagram 
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Table 1. Process FMEA 

 
Table 2. Control Plan 
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Table 3: Gage R&R results 
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Table 4: Dimensional Report 
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Table 3. Part Submission Warrant 
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For Measuring instruments and inspection fixtures: 
Use of dial indicators eliminated the chances of abuse and damage instruments like micrometre, Vernier calliper, bore 
gauge which make this proposed method cost effective. 
The primary reason for fixtures is to reduce the cost of production, maintain consistent quality, maximize efficiency, 
and enable ease of inspection. 
The aim was simple devise a simple method of measuring Concentricity, Ovality, Parallelism, using in least time 
without human error and develop measuring fixtures to use these methods. 
 

 
Figure 5Correct Packing method Figure 6Concentricity fixture concept 
 

  
Figure 7OD and Ovality fixture concept         Figure 8Parallelism fixture concept 
 
5. RESULTS 
• By doing PPAP procedure it can be scientifically established that the process followed by the supplier is capable of 
meeting the requirements of the product. 
• It was found that the process followed during the pilot production is capable of maintaining the three most important 
functional parameters i.e. Circularity (Roundness), Concentricity (between outer dia. & inner dia.) and Parallelism, as 
required in the customer drawing. 
• The inspection fixtures provided a simple method of measuring these dimensions using in least time without human 
error. 
• It should be ensured that these measuring fixtures with dial indicator are set with a calibrated master gauge before 
using them for inspection. 
• It is possible to combine the two different measuring fixtures into a single measuring unit to measure parallelism and 
concentricity simultaneously, which would further save precious operator time. 
 
6. CONCLUSION 
• By establishing PPAP procedure it is found that the supplier has fully understood the customer requirements and has 
established the right process and has capacity to mass produce the part Centre ring and the equipment’s used have the 
required process capability. 
• PPAP Procedure can be used in the future while developing new parts. 
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• PPAP documentation has become mandatory not only in automobile industries, but also in other manufacturing 
industries. 
• The improved inspection fixtures have cut inspection time and eliminated human error thereby reducing cost and 
time, which has resulted in higher productivity and better utilization of man and machine. 
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