


rol Plan

* Why this requirement ?

* To have a summary description of the system used to minimize Process and
Product variation (measurement, testing,...) and to control parts and
processes (control and inspection...).

* To have an harmonized template that contains the complete list of
measurements, controls, tests, inspections, and standardized documents
(e.g. specification tolerances, inspection/control method, control
method/ref/results, reaction plan) that lead to ensure manufacturing of
products on quality, on time and on cost.

* To reduce wastes and improve quality of the product by value added
measurement, testing and inspection (inspection strategy).

* To provide a clear visibility that characteristics which are significant to the
customer have been taken into account.

To avoid controls duplication.



Plan

* How to meet this requirement ?

* Across functional team shall develop the controlplan by using all available information.

* Inputs for control plan:

* Customer Specifications (list of measurements including KCs and KPPs, list of tests / Controls,
sample frequency, tolerance limits,...)

* Suppliers Specifications (including list of internal KCs and KPPs, metrology specifications,...)
* Test strategy,
* Quality and measurementrecords,
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* The control plan shall be formalize into a dedicatedtemplate

* The Supplier shall verify that all measurements / test / control / inspection required by the Customer
are included into the Control plan.

* The Supplier shall ensure that all measurements / test / control / inspection defined by the control
plan are implemented accordingly in production.

* The Control Plan is a living document updated according to process improvements and will alsobe
regularly reviewed to improve process performances.



Control Plan Template

Control Plan _ Grid

Control Plan Number :

date : Product number :

Product designation :

Jachine Key
I Tooling Characteristic Parameter - o tifi
Characteristitic
1Jig  |Characteristic| Source |Parameter| Source
Reference reference

Producti "s"“m""'"c""h ° | sampingPlan | control Part Of

Process Unit of Method! | Reaction A t
Specification/| Measure| Control | Reference | Control | Sample |Reference/| Plan Test Report
Tolerances device Method |Frequency| size Results

=

cle

2.
3.
4.
5.
6.
7.
8.
9.

9

11 12

—

Process step identification coming from the manufacturing
flowchart (or traveller sheet).

Operation/Name (process step name) in the Manufacturing
flowchart (or traveller sheet).

Give a precision of which equipment, machine, jig & tool inside the
operation (process step) define in the column 2.

Fill in if the measurement, control, inspection is done on the
product.

Origin of the Product Characteristic

Fill in if the measurement, control, inspection is done on the
process.

Origin of the Process Characteristic

Put a cross if it is identified as a Key Characteristic.

Give the reference of the document which specify the tolerance for
the characteristic.

10. Give the unit of the measurement, control, test, inspection.

11. Give the name of the measurement, control, test, inspection
equipment.

12. Give the reference of the document which describe the measurement
control, test, inspection method.

13. Give the frequency of the measurement, control, test, inspection.

14. Fill in the sample size necessary for measurement, control, test,
inspection.

15. Give the method used to record the results and the reference of the

document where it is recorded.

16. Give the reference of the Reaction plan in case of measurement out of
authorized values.

17.Indicate if it is part of the Acceptance Test Report.




Control Plan detailed example

Control Plan _ Grid

Control Plan Number : date:  Product number : Product designation :
P Machi Product Characteristics [ Process Parameters Product/ . IleiI::l Sampling Plan
flow step Operation i Toali — Key Process | Unitof Reaction
Name . Characteristic Parameter Characteristitic | Specification/| Measure| Control | Reference | Control | Sample |Referencel( Plan
number IJig |Characteristic|  Source  |Parameter| Source ; ; Test Report
Tolerances Results
Ref f device Method  [Frequency| size
linear SPC  |Bronzeme
g Weaving oom 1 speed | PFMEA MNo Brunzgmesh meter speed |speedmetr every day loomspezdd{shweavingy  no
to 8 weaving-1 meter 1
{haur 1 1
Wire mesh . Branzeme
MEAS | Aper Airbus Aper . SPC |
12 aperturz | 123 Aﬁﬁe AlPI sooxx Yes agsip7 | M 123 apenwidth-1 every roll I shwe;awng yes
. . . . o SPC  |Bronzeme
1 Particlz partulzlesl OFMEA No Brunzgmesh particles anght Bright light- every day| 210l |loomparticl|shweaving! o
INSP contamination weaving-1 | count | light 1.3 2 650 5




)| Plan Template: Process flo

Control Plan _ Grid
Control Plan Number : date : Product number : Product designation :

* |dentify the process step number with regards to the Manufacturing
flowchart (or traveller sheet)

* Easy to retrieve at which manufacturing step the measurements, controls,
tests, inspections takes place




rol Plan Template: Operation/N

Control Plan _ Grid

Control Plan Number : date : Product number : Product designation :

&

* |dentify the process step name:
o Fill-in with Manufacturing process name if the measurements,
controls, tests, inspections are included in the process step (inthis
case more details will be given in the column 4 and 6)

o Fill-in with Measurements, controls, tests, inspections name if it isa
separate process step in the manufacturing flow-chart

-



trol Plan Template: Machine / Tc

Control Plan Grid

Product number :

Control Plan Number : date : Product designation :

9

* Provide on which Equipments, Machines, Jigs & Tools the Product
Characteristic or Process Parameter to be measured, controlled, tested,
Inspected is run (a list could be provided or a reference to a document
specifying the list)

* All Equipments, Machines, Jigs & Tools authorized in production to

manufacture the products referenced in the control plan shall be listed (some

equipments can be disqualified in production due to insufficient capability, so
they will not be listed)




Control Plan Template: Characteristic

Control Plan _ Grid

Control Plan Number : date : Product number : Product designation :

operat i Product Characteristics / Process Parameters Product! Inspection  Control
Process . |Machine p Unit Method
flow step [ Tooling icti Parameter E o

Hame Characteristitic | Specification/| Measure| Control | Reference

1Jig  |Characteristic| Source |Parameter| Source Tolerances — R —

* Indicate if the measurements, controls, tests, inspections is done on the
Product Characteristic or on a Process Parameter = fill-in column 4 or 6.

* Define the name of the measurements, controls, tests, inspections

* Highlight the document reference (source) defining the Characteristic,
could be from a Customer specification, after product or process risk
analysis, eftc ...

Process . Machine
flow step mm"" 1 Tooling Characteristic Parameter
number IJig  |characteristic Source Parameter| Source

Loom 1

B Weaving to 8

speed PFMEA




Plan Template: Key Chara

Control Plan _ Grid
Control Plan Number : date : Product number : Product designation :

©

* Highlight if the Product Characteristic / Process Parameter is
defined as a Key Product or Process characteristic




Control Plan Template: Product / Process Speci

Tolerances

Control Plan _ Grid

Control Plan Number :

date :

Product number :

Product designation :

Process "
ﬂuusmpmm

=
Hame Characteristic

number 1Jig  |Characteristic| Source |Parameter| Source

Reference reference

Machine
1 Tooling

Product Characteristics | Process Parameters

Product!
Process

Specification/| Measure

Tolerances

Inspection / Control

@

* Indicate the reference of the document where the tolerance /
acceptance criteria for measurements, controls, tests,

Inspections are specified.

* This document shall be available at work-station for

production use

L
Torrre | machine Product Characteristics / Process Parameters ey Product/
flowr step Dplnlmtlun I Tooling Characteristic Parameter L “_'":“_5
number IJig  (Characteristic| Source |Parameter ic ST'JEIE'“EHM“
Reference reference
g Weaning Loom 1 speed PEMEA, No Brunzgmesh
to B weaving-1




| Plan Template: Unit of Meeé

Control Plan _ Grid
Control Plan Number : date : Product number : Product designation :

* Give the unit of the measurement, control, test, inspection
(°C, um,...)

Bronzemesh
weaving-1




ol Plan Template: Control De

Control Plan _ Grid
Control Plan Number : date : Product number : Product designation :

* Indicate the name of equipments / devices authorized in
production to perform the measurement, control, test,
Inspection (a list could be provided or a reference to a
document specifying the list)

Bronzemesh




Control Plan Template: Reference Method

Control Plan _ Grid

Control Plan Number : date : Product number : Product designation :

) Product Characteristics | Process Parameters Product! - lleﬂ::d Sampling Plan
Operation = Key Process | Unitof
flow step | = - e |/ TOOINg Characteristic Parameter |cparacteristitic| Specification| Measure
number I Jig =t Control | Reference | Conirol
Characteristic|  Source  |Parameter| Source e m—— device | Method |F Size
Reference reference —

@.

* Mention the reference of the document which describe the
measurement control, test, inspection method to be applied
to perform the control.

* This document shall be available at work-station for
production use

. Product Characteristics / Process Parameters Product/ pection /
Process e Machine P . Method
L] fTooling isti Parameter Key e
number I[Jig |Characteristic| Source  |Parameter| Source Tolerances B
device Method
Reference reference
L 1 B h linear d  |speedmeter-
B Weaving aom speed PFMEA Mo [ONZEMEST ey | SPEE P
to 8 weaving-1 Thour meter 1




Control Plan Template: Control Frequency

Control Plan _ Grid

Control Plan Number :

date :

Product number :

Product designation :

Process
flow step
number

Product Characteristics | Process Parameters

1 Tooling
/g |Characteristic

ot teristi
Source
Refarence

Parameter

Parameter
Source
reference

Inspection / Control

Unit of

Tolerances

* Define how often the measurement, control, test, inspection

shall be done.

* This control frequency would be challenged regularly in
accordance to the Test Strategy and the Continuous
Improvement to lead to quality improvement and cost

) Product Characteristics | Process Parameters Product/ pEa Sampling Plan
Process | Machine p it Method
flow step | OP"3ON | 7oeling Characteristic Parameter = o
S Name i Ji . Characteristitic | Specification/| Measure| Control | Reference | Control | Sample
10 |Characteristic|  Source Parameter| Source Tolerances v Method  |F 5
Reference reference ! !
Loom 1 B p| near ed |speedmeter-
o Weaving aom speed PFIMEA Mo ONZEMESN | - gty | SPEEC |SPEECMELED every day
to 8 weaving-1 hour meter 1




Control Plan Template: Sample Size

Control Plan _ Grid

Control Plan Number : date : Product number : Product designation :
: Product Characteristics | Process Parameters Product] Inspection / Control sampiing Plan
Process .| Machine Method
fiow step m,m,, I Tooling Characteristic Parameter u“mmm smm 'mm::fm
number 1dig  |Characteristic|  Source  |Parameter| Source Tolerances Control | Reference Fc"'[“’
Reference reference

* Indicate the size of the sample taken to perform the
measurement, control, test, inspection.

* This Sample Size would be challenged regularly in
accordance to the Test Strategy and the Continuous
Improvement to lead to quality improvement and cost
reduction.

: . Product Characteristics | Process Parameters Product/ _ Method Sampling Plan
flow step | 2P 219 | Tooling Characteristic Parameter ) of
number | NAMe |y i Characteristitic| Specification/| Measure| Control | Reference | Control | Sample
19 |Characteristic Source Parameter| Source Tolerances Jevi Method | N
Reference reference ! ’
Loom 1 B | finear ed |speedmeter-
g Weaving oom speed PFMEA Mo ONZEMEST | gter | SPEEC |SPEEOMELEr every day
to weaving-1 Ihaur meter 1




Control Plan Template: Control Method / Referenc

Control Plan _ Grid

Control Plan Number : date : Product number : Product designation :

e Inspection [ Control
. Product Characteristics | Process Parameters Product/ Method Sampling Plan Control of
Operation = Key Process Unit of Method/ | Reaction
fiow step I Tooling Characteristic Parameter Acceptance
Hame - L Characteristitic | Specification/| Measure| Control | Reference | Control | Sample | Reference! Plan
number !Jig |Characteristc| Source  |Parameter| Source e device | Method |F = Results Test Report
Reference reference requency 7

€ 155

* Give the name of the File / document where the results are
recorded (e.g. SPC charts name, data file, ...)

* This File / document shall be available at work-station for
production use

. Product Characteristics / Process Parameters Product/ LeELLY] Sampling Plan Control
Process Machine ) Method
flow step | P17 Togiing Characteristic PARAMEtET | oo mtiic smw Lot oot
number IJig  |Characteristic| Source  |Paramefer| Source e el
Tolerances i i Results
Ref ; device Method  |Frequency| size
linear SPC
B Weaving Loom 1 speed | PFMEA Mo Brnnzgmesh meter spsad | speedmetar every day loomspeed-
to B weaving-1 Ihour meter 1 |




Control Plan Template: Reaction Plan

Control Plan _ Grid

Control Plan Number :

date :

Product number :

Product designation :

) Product Characteristics | Process Parameters Product! Inspection./ Control Part Of
Operation = Process | Unitof Reaction
flow step | = - e |/ TOOINg Characteristic Parameter |cparacteristitic | Specification/| Measure| control Plan | Acceptance
number /i@ |Characteristic| Source  |Parameter| Source Tolerances — Test Report
Reference refarence
& 16> )

* For each measurement, control, test, inspection, give the
reference of the Reaction plan which describes the activities
to be done in case of Out of Control / Out of tolerance limit /

Out Of Acceptance criteria, ...
* This document shall be available at work-station for

production use

Process | Machine

Operation
Flow step I Toaling
number | AME | e

Product Characteristics | Process Parameters

Characteristi

Characteristic|  Source

Reference

Parameter

Parameter| Source

reference

Product!
Process

Tolerances

Specifical

Unit of
Measure

Reaction
Plan

Loom 1

8 | Weaving 08

PFMEA

Bronzemesh
weaving-1

linear
meter
thour

Bronzeme
shweaving
1




Reaction Plan Example

Particle Test

Bronzemesh
Control Plan _ Grid Weaving_l
Gantral Flan Kurber : date Pracuct rumber Proc et cesignzdon
7 A
- Inspeztion | Corfre:
_ Product Charzctenictos | Process Parzmaters Product Sampiing Mlan | Coarof
Process - | Maching _ rsthod . Fert Ol -
i siep AN Tecing p—— e I ol okl B poany p e S| Perform Particle Test on
umber ! Paramater| TReport . .
2 = o Telrances ceica | Notiod [rrquency| sie | Resis Bright Light1 or 3 on
linez" s3¢ | Brorzame i
£ Waming |11 e | FEUEA | W TR ) opeet Jopeedretsr Ly oo -shuszing| || 0 production lot
04 weang-1 owr ME"31 1 1 1
" o | Wire mesh p ~ || Brorzzmel
iz ;;’:‘1 :23 J-pg;l.;re AP0 Tes AE‘ST;ZZ? [l hr aperwict -1 2ery 10l ﬁp:‘i’ " srm;a'nng ves ¢
¥ il 2. -
I Faticle pericles PEYES Ho Srnzemzsh paticles | Srgt | Bight ¢ corcdae| 2 |kcmpar Srrgr.zn_ﬂe Release prOdUCthn IOt
© ke lcrarrzn| weaing | cont (1g13| 2 |"I| EE Loy b & record results on
SPCloomparticle-2

» The Reaction Plan (Out Of Control
Action Plan) is performed for each

measurement, control, test, inspection et
to describe the activities to perform in
case of Out of Control results.

oom
Inspection
oK ?

STOP production Lot for
Quality Inspector “LOOM OK,
PARTICLES KO”

NO

» This Reaction Plan is part of the
Standard Operating Instruction (SOI) STOP Loom for
available at workstation. code XXXX

STOP production Lot for
Quality Inspector “LOOM KO,
PARTICLES KO”




)| Plan Template: Part of Acc

Control Plan _ Grid
Control Plan Number : date : Product number : Product designation :

* Indicate if it is part of the Acceptance Test Report

linear SPC | Bronzeme
anzgmesh meter speed |speedmeter- every day loomspeed- shweaving
weaving-1 hour meter 1 ! 1




linked?

How DFMEA/PFMEA, KEY CHARACTERISTICS and CONT

Action results

Process Jotential Potential 2 C | Potential g Current Design | Current Design E” R | Recommended |Responsibility &  Actions Taken & 2 g E R
Function/ | Fzilure Mode | Effectis)of |y | ' | Cause(s)) | ¢ | /Process /Process |1 | P Action(s) Target Effective Date ol =
Requirements Failure | E | ® |Mechanism(s)| v | Controls Conrols | E | Completion Elv ey

"1 3| orfaiwre | | Prevention | Detection | & Date HEE

T E [ T|E|I

Y N 0 Y|N|O

C N cC|N

E E
y/

Potential causes/mechanism

of failure analysis

(associated with high RPN) is
one of the major input for
KEY CHARACTERISTICS

[ AIRBUS

Control Plan _ Grid

0NT0l Fizn Nunper - Issue aae FIOaUCt numoer PTOCCUCT gesignaton POIM OF ENDOGIMENT
i Product Charatteristics [ Proces = 1
| aotin s Parameters it o Sampling Plan 7
M"“:“mum el - = Crtical| Acceotance |, 3 Delegatio | Reconting | ATESHON  gepeion
niame | Tooling |Characterist B Paramete] ltem | crieria Control | Reference: Sample | nLevel |zheck sheet R Plan
nuiber b A W | iesoures (PRI Soune ® Methog || e o
iy Referente reference ¥
§ | Meas [Loom speed | 2| PR | no |bronzmesn| ineer | speed |speedmete] everyoa; tperator | SHC ™ BronzEmes
speed | o8 weaing-1 | mekr | meter 1 Inomsdeed- hweaving-1
Mgur 1
12 | MEAS*| Aper |Viremesh | 4 | APlxox ves Aimus un dger |aperwidih-1 everyrol | operator SFC s Bronzmes
edure| 123 | Aperdue ARSH3IT 123 aperwdth-1 hwazving-1
wirh
1| NSP particles | § | PFUER o |6 Bright | Baghi ighk-| everyday| 2rall | opessior | SPC ™ Bronzmes,
contaminiati weaing1 | comt |lght13| 2 oomparticie Iezing2
on 52




The Feedback Loop process flow

Standardization

IS the basis of l_ D-FMEA
Eeedback | oop an efficient
largets, feedback loop

Endless process
towards Right First
Time and no In Service
Operations issues

Designto
Manufacturing & Cost

P-FMEA

el
H31OVIVYHD A3 I

Feedback Loop
CONTROL PLAN

4 =

Each single
tool/process listed
here is useless
without feedback loop
implementation
. /

<+ <SC)I.LSI

NC, scrap, rejects, claims

‘ Root Cause Analysis |

-




