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2 VDA Volume 5 Measurement and inspection processes

The new VDA Volume 5

More precise, transparent, and more easily applicable

For this new edition, our focus has been on clear definitions, cost optimization and a sensible, target-oriented use of
the methods.

This has for example been achieved thanks to a risk-based approach and by giving greater consideration to minimum
requirements and the description of roles.

The new VDA 5 methodology is now much more comprehensible!
You will see: there is no contradiction between inspection process capability and profitability.
Further features and improvements as well as the new training concept are briefly described on the following pages.

You can order VDA Volume 5 via our web shop:
https://vdachina.com.cn/bookshop/cn




VDA 5 MEFteiedE 3

¥hhR VDA 5
S5, &, HEZ TN

XNFIRAERETIRIBIEN. RAMKIIGEN. BinSmiaiEEm.
plgn , XEFTRATET XGRS EUN ESHE R T REERMAGHEA,
WFE , FihiR VDA 5 kiS5 £ 8 5 T 12 |

BRI RN SRABEN Z AIMFEEHITE.

BT RAITTE IR T B S THREF BRI AR AL B,

EAEId EAIRIM _EBEITE VDA 'S -
https://vdachina.com.cn/bookshop/cn




4 VDA Volume 5 Measurement and inspection processes

Contents

Better applicability.

Synchronization wi

It NOIMS AN STANAAITS......cececee ettt et as et s et a s st et es s asanas s et et esanasansseesssassasananaes

Clear definition of MeasUriNg AN INSPECHING.......c.ccoiiiirieieieesee ettt bbb s s s st st ssesse bbb n s ssesse s snses

RISK DASEA GPPIOACK. ...ttt s s a st s s b s s e s st s s e s S es s s s st b s s b A b e A st s bbb s s s s st s s e s s e b nan e

Inspection process

PLANNING With defiNEd FOLES.........oeie ettt

Contribution to the SyStemMS ENGINEEIING PrOCESS........cccieieieirieieieeeee ettt ettt s ettt s st enseseees

Transferability of p

FOOTS OF CAPADIITES......cvieeeee e s bbb bbb s s s st s st s s s ssesessnaenan

Handling of unsuitable measuring systems/mMeasuUreMENT PrOCESSES..........cwiriririurierierieieiretsete ettt ss e ess s ss s esse s sesees

HANAING fINE TOIEIANCES (FT ).ttt sttt s e s st sense bt st

Current knowledge regarding attribUtive INSPECHION. ..ot

NEW TrAINING CONCEPT. ..ottt ettt et e ts et a bbbt b e a et bt a b e st bbbt bt s et ee b et cbetaes

VDA 5 PractiCal NANAIDIOOK..........oucvieiviecieiiieieeete ettt s et st a et s bt s s s a s aesa s s s et s e st b s b ae s et s s s s s sanee

Outlook: "VDA 5.x"

10

12

14

16

18

20

22

24

26

28

30



VDA 5 WEftaleidtE 5

Bx

BEIFHTIERIME .o oevveveeeeseeeesseee et ees et es st s et 488585888 R 8RR R R8RSR 7
SHIISERIRTAEIIZD -orrsecvvvevveee e sssssss s sssssss 1288555288555 9
TUEFIFEIEATEBIBTESL <.vooevvreeereeereeeese et eessestsse s esse st s e84kttt 1
FETIRUBHTTIIZE -ovvvveveeseessmssessese e ssssssss e ssss 528581 13
ELETE S EBATAGIETTFRIRRI ..vvvvvvrreeeeeossssese e sesssssss s ssssss 2505550855 15
STZRGEIFRIRITHTTIRR -+ vvvevererereeeseessse s asseesasseceseesssessse sttt s8££kttt 17
BETTEBBBTETEERBIE ....voooveveeeeeeeesseeseseee e ssssssss s sssss 2888 19
TNEEHTNEZRGE / MUBITFREEIE ...ttt etttk 8 585 21
BIFBEIRINZE (FT).ovvvveeeeseeeessese s ssssssssse s ssss 5288858588 23
G BMERRTIRATIIITEIR -oovrrseeveveeeeee e sssssssse e ssssss 552555 25
BTTEEIIEEARY oo eeeeeoss e eeeeessss st 27
VDA 5 SEFFTEM -.vvvvvveesesmeeeeesese e sssssssse s ssssse 588858 29

FBEE 1 VDA 5.X" oottt sttt e e bbbttt 31



6 VDA Volume 5 Measurement and inspection processes

Better applicability

New chapter structure With supplementary practical handbook  New training concept for users
in VDA Volume 5 (Red Volume) with examples for implementation and auditors

1. Standards and guidelines
VDA |QMC

2. Benefits an:

Area of
application
A

3. Terms and definitions

Mess- und Priifprozesse

4. Inspection process management

Risk-based assurance
Inspection process planning

5. General pro«
and inspecti

Embedding
A

6. Measurement uncertainty determination
in measurement process

7. Proof of capability of the measurement process

of capability
A

8. Special mea

Specific implementation

9. Proof of cap attributive inspection processes

10. Assessment of ongoing capability

I \ovchapters || Revised chapters
[ contents partly new

Comparison of chapters in 2nd and 3rd editions of VDA Volume 5
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Synchronization with norms and standards

Consideration of
GUM - ISO/IEC Guide 98-3
(Guide to the expression of
Uncertainty in Measurement)

Replacement of the
“Measurement system
capability” reference manual
of the automotive industry

Strategies for harmonization
with
AIAG regarding
Core Tool MSA (4th edition)

Consideration of
the pending revision
DIN ISO 22514-7
Statistical methods in process
management Part 7: Capability
of measurement processes

Consideration of
DIN EN ISO 14253-1
Decision rules for verifying
conformity or nonconformity
with specifications

Consideration of DIN EN ISO
15530-3 Geometrical product
specifications (GPS) - Part 3:
Use of calibrated workpieces
or measurement standards

Intensive exchange with the
Federal Institute of
Physics and Metrology
(“Physikalischen-Technischen
Bundesanstalt”, (PTB))

Comparison and reconciliation
with
DIN EN ISO/IEC 17025
General requirements for the
competence of testing and
calibration laboratories

Proposed amendment
to the current version of
IATF 16949, chapter 7.1.5.3.2
External laboratories

Comparison and reconciliation
with VDI/VDE 2600, 1-3 In-
spection process management
- |dentification, classification
and proof of suitability for
inspection processes

Consideration of
DIN ISO 31000
by inclusion of risk-based as-
surance

Synchronization with
ISO 7870- 8
Control charts - Part 8: Chart-
ing techniques for short runs
and small mixed batches
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10 VDA Volume 5 Measurement and inspection processes

Clear definition of measuring and inspecting

Measuring system Chapter 3

A combination of measuring devices and often

other equipment and, where necessary, reagents
and utilities arranged and adapted to provide
information to obtain measured values within

specified intervals for quantities of specified kinds.

Inspecting

Input Output

Inspection process

Measurement

process Mother Measurement
Nature uncertainty

Measurement process

Set of actions for determining a quantity value.

Measured/

inspected Measuring Measured _»0_» Inspection Inspection
device value [ > result

object

Inspection process

Performing an inspection and determining an e
inspection decision by comparing the result of a -
measurement process with a given specification

with due consideration of the assessed R
measurement uncertainty.

Specification

Relationship between measuring system, measurement process and inspection process
based on VIM and ISO 3534
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Risk based approach

Risk based assurance allows for
a differentiated approach to
inspection decisions by means

Range of risk based assurance

of specifying risk classes. That i el ——— Hi Highest risk (5)
way, economic requirements
Minimal assurance . . . o Highest assurance of
H Degree of . . Risk based assurance of inspection process capability N N
(among Other th I ngs) are ta ken assurance O ITEPEE e (reeess (matrix for determining level of assurance) I

capability process capability

into consideration.

Assistive devices, e.g.,
caliper gage of the

SYFIPEITiiTg maintenance department Not relevant Not relevant Not relevant Not relevant
processes . .
(no product information
available)

Analysis of the Data Data as a basis
basic data determination for approvals, Release/type testing/
determination (not for except in legal legal requirements
E.g. adjustment and conditions approval) contexts
assembly aids, if the
characteristic is to be
monitored at a later date .
using inspection \nS;:‘.eC’:IF)n, Inspection Special
C h a pte r 4 R 3 Development/ equipment recz‘)l‘rl\filrcmel(si by characleristics Specia} . Char;ﬁz‘:ﬁms
manufacture after which are not characteristic

start of production special function sc/f* RrodtictSafety .
ern cc/s* and Law cc/h
characteristics

Testing in the
development and
qualification phase

higher level
inspection
equipment

Quality inspection within the framework of the control plan/inspection plan

*see VDA Volume "Process description covering special characteristics (SC)"

Preselection of inspection processes for risk-based assurance
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14 VDA Volume 5 Measurement and inspection processes

Inspection process planning with defined roles

Inspection process planning is an important part of the product creation
process and leads from the specification of a characteristic and proof of

capability to a statement of conformity. In that regard, interdisciplinary
collaboration between the relevant departments is required: For that
purpose, the corresponding roles are defined and described.

Chapter 4.2

Process owner

inspection
. process Procgss
Inspection management Product Auditor

equipment
user

Inspection
equipment
operator

Inspection
equipment
officer

Calibration

laboratory
worker

(internal or
external)

Inspection

management

developer

Planner
(production
process)

process

Planner
(inspection
process)

Procurer
(inspection
equipment)

Chapter 4.4

Roles in inspection process management

Test
equipment
officer*

Test
equipment
officer

Test
equipment
operator

Test
equipment
user

* Support, in case of missing
knowledge in test planning

Test equipm

Validation
the measurement process

Application of the test process

Planning phase

test process

Validation phase
of the

test process

Implementation
phase of the
test process

Schematic sequence of inspection process planning
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Contribution to the systems engineering process

System engineering is a holistic approach for the development of complex and interconnected processes. By means
of systematic structuring of the processes and early coordination between product development, production process
planning and inspection process planning, capable measurement and inspection processes can be generated.

Formulation of requirements, Early phase of development Monitoring of
for ion of the inspection process planning 'ongoing capability
e inspection processes « Active updating and preparation of data,
\ information and knowledge f
Validation - product:

Determination of function Research / innova Do finished parts meet the
tolerances and not tolerances customer's requirements
with safety margins

\ oduct pla T Product Production system /

Assurance of inspection
results, under consideration
of measurement uncertainty
as per DIN EN SO 14253-1

/

Determination of actual
Integrated virtual measurement uncertainty

Modeling of interactions
between tolerance requirements,

measurement, Inspection
processes and production costs

\

Effect of measurement

Property
confirmation

3 o prototyping
uncertainty on measurement
R T RS e e
Partmmmg of the requirements, functions Virtual domain Proof of capability for
and th m model prototyping measurement and
Mechanics . "
. inspection processes
Risk-based
assurance Software /
Process & resources
Source of V-model: PLM Professional Validation and verification of

the measurement, inspection

Inspection process planning and production processes

Chapter 4.4.2

Implementation of the systems engineering approach to capability, planning and management of measurement and inspection processes
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Transferability of proofs of capabilites

Under the assumption

that there are no significant
differences between the
individual inspection processes
regarding the uncertainty
contributions, capability can be
transferred if the boundary Measuring system
conditions are the same.

Transferability of proof of capabilities

Nominal value

Measurement point/
measuring room

Temperature (ambient)

Material
Temperature (object)
E] Parameter range = = = Measurement process1 - --- Measurement process 2
Cha pter 4.7.4 E] Not part of the parameter range

Spider’s web diagram for variation of the input parameters
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20 VDA Volume 5 Measurement and inspection processes

Handling of unsuitable
measuring systems/
measurement processes

Various ways of dealing with
unsuitable measuring systems
or measurement processes are
described in detail in individual
chapters.

Chapter 7.4

Coordination with customer

Handling of unsuitable

measuring systems/
measurement processes

Optimization of the measurement
and inspection process

Risk analysis with
conditional approval

Reflection and, if necessary,
adjustment of the limit values

Discussion and, if necessary,
coverage of the characteristic
tolerances

Special strategies
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Handling fine tolerances (FT)

Fine tolerances are at the
limit of what is technically
measurable. With the FT rule
(“fine tolerances”) in VDA
Volume 5, capability can also
be proven in case of very
fine tolerances. It is equally
applied if no capability values
or capability ratios can be
obtained with the standard
VDA 5 evaluation.

@

Maximum perm. measurement process variance 4 nipmax

Chapter 7.4.5.1

Fine tolerance rule

T

FT

Tolerance T

[ Test process capability proven (standard case)
[ Test process capability proven (FT rule)

[7] Test process capability not proven

Schematic representation of the FT rule
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Current knowledge regarding attributive inspection

The new VDA Volume 5
offers a thorough over-
view of the methods for
evaluating attributive
inspection processes.
These are clearly stru-
ctured and subdivided
into scope of applica-
tion, advantages and
disadvantages.

Discretized characteristics

(technically measurable but attributively inspected)

'

!

Discrete characteristics
(no dimensional characteristic)

Determine expanded

Determine capability

Neither Unor @, is determined! The characteristic

measurement uncertainty U index Q,,, values k and W evaluate a simulated test process
Testing Consideration of the guard band ‘ n/a Characteristic values are not capability indices.
according to ISO 14253-1 not Statement of the characteristic value depends
possible. Conformity can be on method and setup;
ensured, for example, by considering slippage is accepted but not quantified
the measurement uncertainty
in the gage dimension.
MeasuringH n/a ‘ ‘ n/a n/a

Characteristics that have been made discreet:
Signal detection, extended signal detection, analytical method

Characteristics that are discreet:
Short Method, effectiveness, Bowker test, Kappa method according to Cohen and Fleiss

and concordance coefficient W according to Kendall

Significance and applicability as defined in VDA Volume 5

Chapter 9
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New training concept

Companies do not always have their own experts for inspection process capability and inspection equipment
management. However, changes with regard to standards have meant that these issues are increasingly focused on:
the results could be major and minor nonconformities in audits.

The new training course offered by VDA QMC covers all aspects regarding measuring systems, measurement
processes and inspection processes.

The training course includes clear and succinct specialist presentations, intensive group work and feedback provided
by an experienced trainer. There will be a special emphasis on trying out and practicing the concrete activities in
inspection process management based on practical examples.

That way, you will be able to build up know-how regarding measurement and inspection within your company!

Training information as well as training dates can be found on our webpage for
International Training Management Tool (ITMT) https:/itmt.vda.cn
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VDA 5 Practical handbook

Qualittsmanagement in der Automobilindustrie

VDA 5 Praxishandbuch

As a supplement to the new VDA Volume 5, a practical handbook with examples
from day-to-day work related to measurement and inspection processes is currently

being developed. N’

All practical examples are structured in the same way, and concrete descriptions
of the procedures for application are provided.

Task description

Input variables / general conditions
Determination of the main influencing factors
Measurement process model selection
Listing of uncertainty components
Determination of standard uncertainties
Determination of the extended measurement
uncertainty and the capability ratios
Presentation of the uncertainty budget
Specification for ongoing capability

10. Evaluation of measuring system / measurement process

NOoUAWDN

®

o
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Outlook: "“VDA 5.x"

Besides the practical handbook as a supplement to VDA Volume 5, with examples and case studies for the individual
topics, further VDA volumes relating to measurement and inspection will be revised and compiled:

m  Revision of VDA 5.1 “Traceable Inline Metrology in Car Body Manufacture”

m  Revision of VDA 5.2 “Capability of Measurement Processes for the Torque Inspection on Bolted Joints”
m  Creation of new volume VDA 5.3 on optical sensors and image processing

VDA-| QMC

5.1 ' ~ b3

Ruickfiihrbare Inline- Prifprozesseignung fiir Optische Sensoren und
Messtechnik im das Drehmoment von Bildverarbeitung
Karosseriebau Schraubenverbindungen
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5.1 5.2

VDA |QMC

5.3

Rickfiihrbare Inline- Priifprozesseignung fiir
Messtechnik im das Drehmoment von
Karosseriebau Schraubenverbindungen

Optische Sensoren und
Bildverarbeitung
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