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Training Objectives
« This course will enable participants to understand and effectively assess
advanced quality tools to help suppliers transition from a reactive to a
preventive mindset
* Introduce the key concepts of Control Plan (CP)

 Understand the benefits of Control Plan

* Be acquainted with the relationship between PFD / PFMEA / Control Plan
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Value Proposition
Invest more in upfront planning to significantly reduce cost later in the product lifecycle!
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APQP Relationship
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Part 1
Introduction to Control Plan



AQ Tools — Relationship

DFMEA
L P O £ PO 1) Analyzes risk in the design
F =1 [T 2) How product could possibly not
meet requirements, and
TE = (= 3) Not integrate with manufacturing
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AQ Tools — Relationship

DFMEA
L P O £ PO 1) Analyzes risk in the design
Key Characteristics T F =1~ 2) How product could possibly not
r meet requirements, and
T E B e 3) Not integrate with manufacturing

Process Flow

PFD: Outlines entire process
From Start to finish
Ex: Incoming material, manufacturing,
test, rework and shipping
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AQ Tools — Relationship

DFMEA
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Key Characteristics T F =11 Key Characteristics

)

Process Steps

Process Flow PFMEA
PFMEA indicates:

“What Could go wrong”
Risk analysis in each step and
possibility of product not meeting
requirements

il

PFD: Outlines entire process
From Start to finish
Ex: Incoming material, manufacturing,
test, rework and shipping
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AQ Tools — Relationship

DFMEA
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Process Steps

il

Process Flow

S e e = Based on PFMEA OUtpUtS
| Smilna=mn Specific steps to identify risks
Focused in critical to quality

Control Plan
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AQ Tools — Relationship .
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Key Characteristics T F =11 Key Characteristics
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Control Plan Correct Measurement Technique
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AQ Tools — Relationship

Key Characteristics
Ei%

Used to assure process steps are
capable of producing repeated
conforming parts

e

Capability Analysis

DFMEA

"
Pt | A |5
Lo f—

a|
e ]

Key Characteristics

=

)

Process Steps

s

‘\\$
o®
)
o€

4——

Control Plan

PFMEA
MSA 5
L1
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AQ Tools — Relationship

DFMEA
Key Characteristics -y Key Characteristics

e Ry T EEE
2 4/%/ Process Steps
. A PFMEA
Q '®
%0%@
/
@O®O’ MSA 2
Capability Analysis —— T — n E : °
Update PFD to reflect new or revised m—f—u
process steps. > | ' -
This represents a continual risk C
mitigation strategy
Control Plan Correct Measurement Technique
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Control Plan - Overview

* The Control Plan is a summary of the process controls required to assure product quality

* The PFMEA will identify many Preventive and Detection Controls, and these form a basis
for the Production Control Plan

* Good manufacturing practice should consider the following:
o Control the process inputs to obtain the desired product outputs

o Employ prevention rather than detection (e.g., use of error-proofing instead of operator
dependent work or inspection) (Prevention Controls)

o Verify output at the earliest possible operation/step within the process (Detection
Controls)

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MART’N/



Control Plan Inputs

Inputs to Control Plan
Process Flow Diagram

Special Characteristics
(CCFs / KCFs / KCs)

Control

Process FMEA

Lessons learned from
similar parts

Measurement Systems
Analysis (RM13003)

Plan

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Control Plan - Overview

|:| Prototype DPre-Iaunch D Production Key Contact/Phone Date (Original) Date (Revised)

Control Plan Number

Part Number/Latest Change Level Core Team Customer Engineering Approval/Date (If Required)

Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Required)

Supplier/Plant Supplier Code | Other Approval Date (ff Required) Other Approval/Date (f Required) OW n e rs . Q u a I |ty M a n u fa Ctu rl n g
o ' Engineer Engineer

Product /

Operation /

Process H'o::es;eNam.el( To:l: 1oy Product/Process | Product Process Specgl O‘;i::a;g::lsm Process Evaluation SEmED Control Re;::on
Number Rreisiogbesce 9 Characteristic ID| Description | Description ass Specification/ N ) Method
Tolerance. | eshnique Size Frequency

Led by: &j Manufacturing Cross

Engineer 0 0ol Functional

Note: The Control Plan is a living document that is revised and
updated in response to product/process changes or new quality
issues!
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Control Plan - Benefits

A control plan bridges the gap between designing a process and keeping it stable on the shop floor. It serves as
the playbook that ensures the improvements made during root cause analysis or PFMEA actually stick long term.

Here is exactly what makes it so critical for advanced manufacturing:

Locks in the process: It eliminates tribal knowledge. Instead of relying on a veteran operator to just know when
a machine is running hot, the control plan dictates the exact tolerances, the measurement system required, and
the sample frequency.

Drives the reaction plan: When a process drifts out of spec, operators do not have to guess what to do. The
plan explicitly tells them the immediate corrective action to take, containing the fallout before it becomes an
expensive nonconformance.

Validates the PFMEA: It takes the mitigation strategies from your failure mode analysis and turns them into daily
actions. If the PFMEA identifies a high risk of dimensional variation, the control plan outlines the exact statistical
process control charts used to monitor those critical features.

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MART’N/



Control Plan - Benefits

Proves readiness: In rigorous frameworks like AS9145, the control plan acts as the proof within the PPAP
submission that a supplier has a verified, repeatable process ready for rate production.

Simplifies training: It gives new team members a single source of truth. They know exactly what to check, how
often to check it, and what gauges to use without digging through heavy engineering drawings.

It fundamentally shifts a team from constantly fighting fires to managing a predictable, sustainable baseline.

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MART’N/
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Control Plan — Template

[T Prototype [ ] Pre-launch |+| Production Key Contact/Phone Date (Original) Date (Revised)
Control Plan Number Sid Smith / 888-123-4567 2/15/2018 6/17/2018
123-456
Part Number/Latest Change Level Core Team Customer Engineering Approval/Date (lf Required)
88-123456-123 / RevA Avionics 6/30/2018
Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Required)
Circuit Board 6/17/2018 7/10/2018
Supplier/Plant Supplier Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
Operation / Machine, Sample
i Process Function / Operation . ’ Characteristic Product / Evaluation r'rp .
Process Description Device, Jig, Product/Process Product A Classification Process Me " Control Method Reaction Plan
Number P Tools for Mfg | Characteristic ID oduc 0cess Specification/ asurgmen Size Frequency niro ©
Technique
Tolerance
. . Wave Solder Solder Solder joint per . o Continuous . . .
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual Visual Reject and repair
Automated
2 Drive tw o screw s to secure side Wavg Solder 4 Wave solder 20 4- 25mc Sens.or. 100% Continuous mspectnon Adjust and retest
support Machine level continuity check (mistake-
proofing)
2 Soldering Connections Wave. Solder 5 Flux ) Standard #302B Test sa.mpllng, 1pc 4 hours X-mR chart Segregate and retest
Machine concentration lab environment

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Control Plan — Template

Stages

L [T Prototype I I ] Pre-launchl I |+ Production I Key Contact/Phone Date (Original) Date (Revised)
Control Pan Number - I Sid Smith / 888-123-4567 2/15/2018 6/17/2018
123-456

Part Number/Latest Change Level Core Team Customer Engineering Approval/Date (lf Required)

88-123456-123 / RevA Avionics 6/30/2018

Part Name/Description Supplieg/Pant Approyal/Date

Customer ?EaJity Approval/Date (If Required)

Administrative Section

Supplier/Plant Supplier Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a

Characteristics Methods
Operation / Machine, L Sample
i Process Function / Operation . ) Characteristic Product/ Evaluation i ;
Process Description Device, Jg, | Product/Process | o o 0 Pr Classification Process Me t Control Method| " eacton an
Number P Tools for Mfg [ Characteristic ID oduc ocess Specification/ asurgn‘en Size Frequency niro ©
Technique
Tolerance
Solder joint per . . Continuous )
J-STD Visual 100% Visual Visual
Automated
2.0 +- .25 mc Sens.or. 100% Continuous mspectnon
continuity check (mistake-
Methods proofing)
Standard #3028 |15t SaMPING. 14 oo 4 hours X-mR chart
lab environment
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Control Plan — Template

Stages

Date (Revised)
6/17/2018

[T Prototype [ ] Pre-launch |+ Production Key Contact/Phone Date (Original)
Control Plan Number Sid Smith / 888-123-4567 2/15/2018
123-456
Part Number/Latest Change Level Core Team
88-123456-123 / RevA Avionics 6/30/2018

Customer Engineering Approval/Date (If Required)

Part Name/Description

Suppligg/Plant Approyal/Date
Circuit Board {

Administrative Sec

Customer ?Eq]ity Approval/Date (If Required)

lolp

Supplier/Plant Supplier Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
(0] tion / Machine, Sample
perafion Process Function / Operation C Ine. Characteristic Product/ Evaluation i .
Frocess Description Device, Jg, | ProductiProcess | o Pr Classification Process Me t Control Method | cacten Fan
Number P Tools for Mfg | Characteristic ID odue ocess Specification/ Tas;rgrren Size Frequency niro ©
Tolerance echnique
Solder joint per : . Continuous , ,
J-STD Visual 3 100% Visual 4 Reject angpalr
How do
204- 25mc  |oonsOr 100% Continuous . Whatdo |
continuity check . | record d if | fi d
How do | check it? & omltn
£
Equipment, Method analyze = TONCOIITUE
Standard #302B . J1nc 4 hours Segmmeest
- Frequency the -
results
?

© 2026 Lockheed Martin Corporation. All Rights Reserved
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Control Plan — Template

[T Prototype I I g Pre-launchl Lﬂ Production I Key Contact/Phone Date (Original) Date (Revised)
Control Plan Number Sid Smith / 888-123-4567 2/15/2018 6/17/2018
123-456
Part Number/Latest Change Level Core Team Customer Engineering Approval/Date (lf Required)
88-123456-123 / RevA Avionics 6/30/2018
Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Required)
Circuit Board 6/17/2018 7/10/2018
Supplier/Plant Supplier Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
Operation / Process Function / Operation I\/Iac hlng, Characteristic Product / Evaluation | Sl .
Process Description DOl el | (REtE AT Product Process Classification Process Measurement Control Method Reaction Flan
Number Tools for Mfg  Characteristic ID Specification/ i Size Frequency
Tolerance ES LS

Z_ Loy ugl | G gt | g | g R g [ IZ IRy

LOCKHEED MARTIN

© 2026 Lockheed Martin Corporation. All Rights Reserved



Sources of Control Plan data in the PFMEA

Detection
Controls

Potential Prevention
Cause Controls

Failure | Potential
Mode Effect

Requirement

Severity

Occurrence
Detection

Tool Pre-setting CMM Check at Op450

CMM Check at Op450

Preventive Maintenance
Schedule — laser alignment
check every 6 months

CNC Ball Bar Check
weekly

Operator fixture check before
machining

CMM Check at Op450

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MART’N/



Sources of Control Plan data in the PFMEA

Prevention & Detection Controls in PFMEA

y A 4

Part Number (Product) Specific Generic Process / Equipment
Controls Controls

Equipment Equipment
Maintenance Calibration

Control Plan

© 2026 Lockheed Martin Corporation. All Rights Reserved - LOCKHEED MAHT’N/



Control Plan: Carry over information from the PFMEA

[0 Prototype

[ Pre-Launch

CONTROL PLAN

Production

Control Flan Number :

Key Contact f Phorne :

Date (originalp

Date revision :

BSEETGTEH Manifold

T. Bell 24/02/15

Nfa

123B456 Jo Hicks 247835 24702115 12/09/17

Fart Mumber & Latest lssue level: LCore Team : Customer Engineering Approval f date (if requirad)
ABC Rev D See attached distribution Nia

Fart Mame [ Description Organisation / Plant Approval / Date Customer Quality Approval @

Other Approvals / date (if required)

Organisation Plamt Organisation Code: Other Approvals / date (if reguired)
Bristal HY 126578 N/a Mfa
Characteristics Methods
Part f ) i
Process Name [ Machine [ Jig f Special
Process d Reaction Plan
Operation Description Device for MFG Char Product f Process Evaluation / .
Numbear MNo. Product Process Specification / Measurement Size Freq Control Method
Toleramnce Technlgue
10 CNC Drilling — .
He e Model M X h
erme odel Mo Fixture Mo signs of damage f ) =ac Fixture Inspection | Stop process & repair fixture or use
3762 with in oycle . X Wisual 100 loading N
Check weear Issues sheet alternative
probing operation
Part
e damage beyvond
Damage - ) Stop procoess and identify correct
Fixture dhE&7F2 _1“_:' b imits defimed in Spec “Wisual to RSOC 001 1009 every part Attribute SPC chart ep Calse Fy
. E7B )
machimning B
Z)l':u: nsions . Various ChWIM Mitutoyo XRC3 1005 each part pre-control chars Stop process and correct special
1-72 o ly CALISE,
Dimension e Bore micrometer CWROT . Adjust process and ensure feature
Mg, 1 x x 10vnim +f- 1 mm o BGHOS First part | 1 per batch Set up sheet iz in central third of tolerance.
Part
Damage ve damage beyond Stop process and (dentify correct
: o _;;1' x imiits defined in Spec Wisual to RSOC 001 1003 every part | Attribute SPC chart P cause
e 878 .
machining .

© 2026 Lockheed Martin Corporation. All Rights Reserved

LOCKHEED MARTIN:




Control Methods — Error and Mistake Proofing

Error proofing and mistake proofing techniques prevent
nonconforming material from reaching the customer

 Error proofing prevents defects from being produced
» Mistake proofing prevents created defects from being passed on

Error and mistake proofing techniques still have risks and are

included in Control Plans for monitoring

* Error and mistake proofing techniques or devices may become worn,
misplaced, or inoperable, or not perform correctly

Error & mistake proofing techniques require reaction plans to

monitor and address all Risks

© 2026 Lockheed Martin Corporation. All Rights Reserved / LOCKHEED MART"U/



Prevention

Controls

Part X Operator Fixture Check
pre-machining at OP05

CNC Weekly Coolant Strength
Check

CNC Planned Maintenance

CNC Spindle Alignment
Calibration

Part X Fixture — Air Detect
System to ensure part position in
Fixture

© 2026 Lockheed Martin Corporation. All Rights Reserved

10

POP QUIZ: Which of these Controls belong in the Control Plan?

Detection Controls

Diameter Check on CMM at
OP250

CNC Spindle Alignment weekly
‘ball bar check’

Visual Inspection for Damage by
Inspector at OP300

Valve Leak test at OP500 by
Laboratory

Serial Number check at OP300
by Inspector

LOCKHEED MARTIN >



POP QUIZ: Which of these Controls belong in the Control Plan?

Prevention

Detection Controls
Controls

Part X Operator Fixture Check Diameter Check on CMM at
pre-machining at OP05 OP250

CNC Weekly Coolant Strength CNC Spindle Alignment weekly
Check ‘ball bar check’

Visual Inspection for Damage by
Inspector at OP300

4 CNC Spindle Alignment 9 Valve Leak test at OP500 by
Calibration Laboratory

Part X Fixture — Air Detect
System to ensure part position in 10
Fixture

3 CNC Planned Maintenance

Serial Number check at OP300
by Inspector

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN /



Grouping Characteristics in the Control Plan

Process FMEA In this example there are 7 dimensional features and 2 visual checks.
..“lllllll This can be broken down into just 3 lines in the Control Plan.
Controls

Length

100 +/ 1 15t off & CMM
o ° Control Plan

2 Diameter CMM Length 100mm +/- 1 mm Caliper 1st piece
3 Depth CMM Dimensions 1 -7 CMM Check 100%
Op
4 Roundness CMM Visual
oP 20 FOD Inspection to 100%
20 5 Flatness CMM Spec Xyz
Visual Ins
6 Radii CMM Damage o spec efg 100%
7 Height CMM

The 1st feature is controlled using a 15t off check by the operator
using a Caliper.

9 Damage Visual All dimensional characteristics are over checked using a CMM
program within this operation and can therefore be treated as a single
operator activity.

FOD & Damage have defined visual inspection requirements.

© 2026 Lockheed Martin Corporation. All Rights Reserved /
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Part 2

Control Plan — Example



Control Plan — Template
1: Stages

Production — a comprehensive
documentation of product/process

characteristics, process controls,
tests, and measurement systems that
will occur during regular production

|+ Production I

| [T Prototype | [ ] Pre-launch

Control Plan Numb
123-456

Key Contact/Phone
Sid Smith / 888-123-4567

2/15/2018 6/17/2018

Part Number/Latest Crignge Level Core Team Customer Engineering Approval/Date (lf Required)
88-123456-123 / RevA Avionics 6/30/2018

Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Required)
Circuit Board 6/17/2018 7/10/2018

Supplier Code
A123456

Supplier/Plant
Sid's Solder House

&, Approval Date (If Required)

Other Approval/Date (If Required)
n/a

Process

Characteristics
Operation / . . Machine,
Process Process Ensc;:i)rlii) S ation Device, Jig, Product/Process oroduet
Number P Tools for Mfg | Characteristic ID odue
2 Solderi pa—
olderng 4 Prototype — a description of the
. dimensional measurements and material
e two :
N and performance tests that will occur
during Prototype build
2 Soldering Connections Machine

concentration

Methods

Sample

Product /
Process

Evaluation

Control Method

Reaction Plan

2. Pre-Launch - a description of the
dimensional measurements and material

Reject and repair

and performance tests that will occur
after Prototype and before full
Production (Pre-Production)

Adjust and retest

X-mR chart

Segregate and retest

Advanced Quality Tool — Control Plan
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Control Plan - Template

Process Function / Operation Description
The CRITICAL steps in the production of the part

Operation/Process Number

. . . . = -
List process step, usually listed in the process flow being ZySCQEE;CStQB :rzlz , (not every process step or risk from the PFMEA)
sl mi - - o o -
charted The steps can be identified from the Process Flow Diagram.
Part Number/Latest Chang | Core Team
88-123456-123 / RevA Avionics 6/30/2018
Supplier/ proval/Date Customer Quality Approval/Date (If Required)
Circuit Board 8 7/10/2018
Supplier/Plant S Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder j A123456 n/a n/a
Characteristics Methods
Operation / . . Machine, L Product / : Sample
Process AEEEES Enscctlr(i)rlii)gperatlon Device, Jig, Product/Process Product A %::ﬁig:gﬁ Process MEvaIuatlon ; Control Method Reaction Plan
Number P Tools for Mfg | Characteristic ID odue ocess Specification/ asuremen Size Frequency ro ©
Technique
Tolerance
) . Wave golder Solder Solder joint per i o Continuous . . )
2 Soldering Connections Machi 2 Connection J-STD Visual 100% Visual Visual Reject and repair
Automated
Dri = - - Wave solder Sensor o . inspection .
2 su M ac h in e, DEVI Ce, J lg, TOO I S leved 2.0 +- .25mc continuity check 100% Continuous (mistake- Adjust and retest
roofin
for Mfg. proofing)
2 So LI_St the machlne, deVICe, g, qr tools that Fux rati Standard #302B ;I'ebst sa.mpllng,t 1pc 4 hours X-mR chart Segregate and retest
will be used in the manufacturing process concentration ab environmen

Advanced Quality Tool — Control Plan
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Control Plan - Template

[T Prototyg Date (Revised)
Control Plan Number . . 6/17/2018
123456 Product/Process Characteristic ID
eter | Either a sequential tracking number or a cross reference number from other applicable | Sy L o)
CERPRYICRPLPIWN | documents such as the Process Flow Diagram or PFMEA
Part Name/Description Approval/Date (If Required)
Circuit Board
Supplier/Plant Supplier Cod Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
Operation / . . Machine, L Product / : Sample
Process AEEEES Enscctlr(i)rlii)gperatlon Device, Jig, Product/Process Product A, %::ﬁig:gﬁ Process MEvaIuatlon ; Control Method Reaction Plan
Number P Tools for Mfg |§ Characteristic ID odue < Specification/ asuremen Size Frequency ro ©
Technique
Tolerance
) . Wave Solder Solder Solder joint per i o Continuous . . )
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual Visual Reject and repair
utomated
2 Drive tw o screw s to secure side |Wave Solder 4 Wave sol . . spection Adiust and retest
support Machine level Characte rIStICS istake- )
The distinguishing feature, dimension, or property of a [oofing)
rocess or product on which variable or attribute data
2 Soldering Connections Wave. Solder 5 Flux P b -mR chart Segregate and retest
Machine e | can be collected.
‘ Use visual aids where applicable.

Advanced Quality Tool — Control Plan LOCKHEED MW



Control Plan - Template

Product Characteristics Date (Revised)
oY | List Product Characteristics that are important. The features or properties of the part, component or assembly that are 6/17/2018

123-456 listed on engineering drawings.
Part Number

88-123456-1
Part Name/
Circuit Board

The team should identify the Product Characteristics by referencing: Engineering drawings, customer critical
characteristics, key/critical characteristics that affect the product.

ST, \ [ here may be several for each operation — can be dimensional, performance or visual criteria.
Sid's Solder

Characteffistics Methods
Operation / . . Machine, L Product / : Sample
Frocess resess g]sc;:rliggperatlon Device, Jg, _||Product/Process - o o Pr. %1222‘.252:3?1 Process MEV Coreme t Control Method | cacton Fan
Number P Tools for Mfg |§ Characteristic ID odue ocess Specification/ asuremen Size Frequency ro ©
Technique
Tolerance
2 isual Reject and repair
Process Characteristics mated
2 List Process characteristics that are important. A Process characteristic (parameters) is a setting made within a process fackt:” Adjust and retest
that effects the variation within the operation. fing)
2 The team should identify process characteristics for which variation must be controlled to minimize product variation. Rchart  |Segregate and retest
There could be one or more process characteristics listed for each product characteristic. Examples include: Temperature,

Pressure, Speed, Feed, Torque, Flow Rate

Advanced Quality Tool — Control Plan LOCKHEED MW




Control Plan - Template

Characteristic Classification

» Key Characteristics: An attribute or feature whose variation has a significant influence on product fit, performance,
service life, or producibility; that requires specific action for the purpose of controlling variation (reference 9103 standard).

Control Plan Numf
123-456
Part Number/Late
88-123456-123 /
Part Name/Descri
Circuit Board

» Critical Items: Those items (e.g., functions, parts, software, characteristics, processes) having significant effect on the
product realization and use of the product; including safety, performance, form, fit, function, producibility, service life, etc.;
that require specific actions to ensure they are adequately managed. Examples include: safety Cls, fracture Cls, mission
Cls, Key Characteristics (KCs), and maintenance tasks critical for safety (reference 9103 standard).

Supplier/Plant
Sid's Solder Hous¥

The Engineering drawing will typically indicate key/critical characteristics. However the user may identify additional
characteristics that are critical to quality.

Characteristics Methods
(0] tion / Machine, Sample
perafion Process Function / Operation C Ine. Characteristic Product / Evaluation rrp .
Process Descrintion Device, Jig, Product/Process Product A Classification Process Me ; Control Method Reaction Plan
Number . Tools for Mfg | Characteristic ID odue ocess Specification/ asuremen Size Frequency niro ©
Technique
Tolerance
) . Wave Solder Solder Solder joint per i o Continuous . . )
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual Visual Reject and repair
Automated
2 Drive tw o screw s to secure side Wavg Solder 4 Wave solder 20 4- 25mc Sens.or. 100% Continuous mspectnon Adjust and retest
support Machine level continuity check (mistake-
proofing)
2 Soldering Connections Wave. Solder 5 Flux ) Standard #302B Test sa.mpllng, 1pc 4 hours X-mR chart Segregate and retest
Machine concentration lab environment

LOCKHEED MARTIN $
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Control Plan - Template Methods

The procedures, instructions and tools to control the process

[T Prototype [ ] Pre-launch |+ Production Key Contact/Phone Date (Original) Date (Revised)
6/17/2018
= gu = bl/Date (If Requirfld)
Product/Process Specification/Tolerance
Specifications and tolerances are obtained from engineering specifications or a key process characteristic. o (I Required
Supplier/Plant Supplier Code Other Approyfl Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
Operation / . . Machine, L Product / : Sample
Process Process IEJGnscglr(i)rlii)Speratlon Device, Jig, Product/Process Product A %1:;2";:?2:2:] Process MEvaIuatlon ; trol Method Reaction Plan
Number e Tools for Mfg | Characteristic ID odue ocess Specification/ asuremen Size Frequency oniro ©
Technique
Tolerance
) . Wave Solder Solder Solder joint per . o Continuous ) . )
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual VISU81 Reject and repair

Drive tw o screw s to secure side |Wave Solder

2 . 4 test
support Machine
Control Method
This column contains a brief description of how the characteristic will be controlled.
. . Wave Solder :
2 Soldering Connections Machine 5 Example include: d retest

- X-bar/R-chart - Checklist - 18t piece inspection
- np chart - Log sheet - Lab report
- Pre-control chart - Mistake proofing

Advanced Quality Tool — Control Plan LOCKHEED MW



Control Plan - Template

Sample Size & Frequency
This column defines how many parts will be measured and how often.

Prototype Pre-launch v | Productio : . . : . . . c . a
Contral Plar|1_l\|lumber L] L] Examples include: Final testing, visual criteria, 100% inspection, SPC, audit, sample size & frequency
123-456
Part Number/Latest Change Level Core Team Customer Engineering Approval/Date (lf Required)
88-123456-123 / RevA Avionics 6/30/2018
Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date (If Required)
Circuit Board 6/17/2018 7/10/2018
Supplier/Plant Supplier Code Other Approval Date (If Required) Other Approval/Date (If Required)
Sid's Solder House A123456 n/a n/a
Characteristics Methods
O tion / Machine, Sample
perafion Process Function / Operation C Ine. Characteristic Product / Evaluation rrp .
Process Descrintion Device, Jig, Product/Process Product A Classification Process Me ; trol Method Reaction Plan
Number P Tools for Mfg | Characteristic ID odue ocess Specification/ asuremen Size Frequency ro ©
Technique
Tolerance
) . Wave Solder Solder Solder joint per . o Continuous ) . )
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual Visual Reject and repair
Automated
2 Drive tw o screw s to secure side Wavg Solder 4 Wave solder 20 4- 25mc Sens.or. 100% Continuous mspectnon Adjust and retest
support Machine level continuity qheck (mistake-
proofing)
. . Wave Solder
2 Soldering Connections Machine 5 \and retest
Evaluation Measurement Technique
Identifies how the characteristic is going to be measured

Examples include calipers, attribute gages (go/no-go), fixtures, test equipment, or visual

Advanced Quality Tool — Control Plan LOCKHEED MW



Control Plan - Template

Reaction Plan

ML | The reaction plan specifies what happens when the characteristic or parameter is found to be out of control. prised)
Control Plan Number MUST include: 8
123-456 « Segregation of nonconforming product
Part Number/Latest greg 9

FPerorwears | © Correction method

vy | © Contact supervisor The actions should normally be the responsibility of the people
Circuit Board MAY include: closest to the process, the operator or supervisor.

» Sorting
Supplier/Plant » Rework/Repair

Sid's Solder House « Customer notification

Characteristics Methods
(0] tion / Machine, Sample
perafion Process Function / Operation C Ine. Characteristic Product / Evaluation rrp .
Process Descrintion Device, Jig, Product/Process Product A Classification Process Me ; Control Method Reaction Plan
Number . Tools for Mfg | Characteristic ID odue ocess Specification/ asuremen Size Frequency niro ©
Technique
Tolerance
) . Wave Solder Solder Solder joint per i o Continuous . . .
2 Soldering Connections Machine 2 Connection J-STD Visual 100% Visual Visual Reject and repair
Automated
2 Drive tw o screw s to secure side Wavg Solder 4 Wave solder 20 4- 25mc Sens.or. 100% Continuous mspectnon Adjust and retest
support Machine level continuity check (mistake-
proofing)
2 Soldering Connections Wave. Solder 5 Flux ) Standard #302B Test sa.mpllng, 1pc 4 hours X-mR chart Segregate and retest
Machine concentration lab environment

Advanced Quality Tool — Control Plan
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Control Plan: Example

CONTROL PLAN

Part/Process | I
O Pre-Launch B Production SPECificationS/ E

valuation

control m Number : Key Contact f Phone : Date [originall O
1238456 Jo Hicks 247835 TOIera nce 24,/02715 1 measu rement
Fart Mumb 4 Latest Issue level: Core Team : Customer Engineering Appr J
ABC Rew D See attached distribution NSa & teCh n I L ue
Fart Mame | (fescription Crganisation ¢ Plant Approval / Date Customer Quality Approval @
T. Bell 24/02/15 Nia
BSBETG7EH M Xifold
Crganisation PN : Organisation Code: Other Approvals / date (if reguired) Other Approvals ¢ date {if regus
Bristal HY 126578 N/a Mfa ContrOI M hOd
Characteristics Methods
Part —
pac Reaction Plan

Process Process Name Machine J Jig f -
) Operation Description Device for MFG Char Product / Process Evaluation / .
Number Product Process Specification / Measurement Size Freq Control Method
Taolerance Technigue
10 CNC Drilling
Hermele MModel M .
e e EiMture Mo signs of damage . Ea"jh Fixture Inspect Stop process & repair fixture ar use
. ] Visual 1009 loading N
Check wear Issues shee alvernative
Machine/TooIs —_
P—
|'.I'|'1a'|_|;|- no damage beyond Stap process and ldentify correct
' IT - x imiits defired in Spec R5OC D01 EFSTISTSNECETS 3. i P
pre A7 CRLUSE,
machining . -
Reaction Plan
Dimensions L MM Mitutoyvo KRG W_WJ Stop process and correct special
% Yarion Each part TE-COnLrol char ts
72 r I’ cause,
Sample Size
Dimension p i Adjust process and ensure feature
Cha racteristics No. 1 . . J- First part | 1 per batch Set up sheet is in central third of tolerance.
Part
Damage ! ';t:""" . Fre uenc — it | Attribute SPC chare | S0P Process and identify carrect
ot x imits de L:r q y every pa ribute a cause.
machining ’
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Control Plan — Reviewer’s Checklist

« Create using a cross-functional team

* Build based upon Process Flow Diagram and PFMEA
(includes KCs & Cls from DFMEA)

* Include significant risk items from the PFMEA

 Ensure the control method is based on an effective
analysis of the process

« Confirm that the Control Plan is in the document
control system of the business

* Translates control methods and reaction plans into
actionable manufacturing / inspection instructions,
charts, logs or other means of consistent use /
measurement

© 2026 Lockheed Martin Corporation. All Rights Reserved
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What Makes an Effective Control Plan?

Set-up fixtures

Visual aids

Go/No-Go gauges
Checklists

Signs

Lights

Alarms

Navigational objects

Tool preventive maintenance

Having product specifications/characteristics that are:

Clearly defined
C__

Linked to Customer Requirements

>

v
v
v
v
v
v
v
v
v

Linked to PFMEA risks identified in each process

Effective Control Methods and Reaction Plans

« Emphasis is on controls at the point of manufacture (control input variation)
to ensure conforming product

« Controls are focused on prevention (error proofing) before detection

* Process/product measurement methods are clearly defined and repeatable

« Reaction plans are detailed, including personnel responsible for execution

Effective controls are used at the point of manufacture to reduce the RISK of human error and
machine/tool wear or malfunction

© 2026 Lockheed Martin Corporation. All Rights Reserved / LOCKHEED MART"U/



Control Plan — References

AS9145 Requirements for Advanced Product Quality Planning (APQP) and Production Part
Approval Process (PPAP)

Supply Chain Management Handbook (SCMH) Section 7.2 APQP
AS13004 Process Failure Mode and Effects Analysis (PFMEA) and Control Plans
AS13006 Process Control Methods

Automotive Industry Action Group (AIAG) Advanced Product Quality Planning
and Control Plan Blue Book

Advanced Product Quality Planning
and Control Plan

Resources:
IAQG - Supply Chain Management Handbook

AESQ - Aero Engine Supplier Quality Group

SCMH-7.2.13-Contmol-Plan-Template-Dated-26N OV2019.dsx rm 13004-tem plates-and-examples-pfmeaxsx

© 2026 Lockheed Martin Corporation. All Rights Reserved LOCKHEED MARTIN /
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