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Agenda ") #

Globalization of Operations:

risk of inconsistent Quality
Strategy - varied approaches to
Cost Management.

Quality Cost Management in a Global Enterprise

Quality Cost Portfolio — Emphasis on Prevention sraeng i oy |

Caterpillar Production System ’

Cat Quality Management System — T ’79‘ nefickncies
driven by intense *hunt”

_ Prevention -‘*4)@5@ @Jgﬁ{; -‘*4 @l for defects — inspection

and internal failures

- Control bt [ .mu
- Correction @ @"q‘
Bottom Line — Leadership / Accountability — Culture /

Supplier Mgt — intense
hunt for defects drives

’I iy,
[T Iio ]JI]Hﬂ]' I [IONODOIIEY  (TTIn
i WEEW@ In ]\ l@ r J]D]]ll}@ i ID[E

poor relationships —
“blame/ waste
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One Quality Strategy — Quantify / Manage Cost Quiality Cost Portfolio — Typical “Hunt” for Failures
Total Cost
/ of Quality
Typical
5 Optimum COQ .
é achieved with External Failure
< 0 defects
% Internal Failure
; Cost of
8 Prevention
plus Appraisal,
Appraisal
\ 100% Quality Level
Defective Good
Fig. 5-3 Modern Model for optimum quality costs Improvements
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Quiality Cost Portfolio — Focus on Prevention Caterpillar Production System
Total Cost
of Quality P
Typical Recommended _ pe0p|e
External Failure Operating
Margin - Quality
Internal Failure
Extemnal Failure
Internal Failure T - VeIOCIty
Appraisal Appraisal _ Cost
Quality
Improvements
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CATERPILLAR®

Quality Management
System Functions

New Product Introduction Caterpillar Production System Product Support
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Product
Quality

Problem
Resolution - Correct {

Monitoring Warranty

. & Containment - Control -
Failure Mode

Prevention Customer
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Caterpillar QMS approach to managing Quality

Prevent

-Create/update quality
control documentation and

analyze new potential failure
modes e“‘ [4)
& )
Control & 2
. ' Q )
~Manage internal quality 3
checklists to monitor & =%

contain nonconformance

Correct

-Identify root cause and
implement permanent
corrective actions.

¢l

Production

One Global Process used consistently
Nine Gate Reviews

APQP Integrated within the process

¢l

CATERPILLAR® CATERPILLAR'
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New Product Introduction — Processes & APQP Process Flow Diagram &
& &

Product Requirements Manufacturing ~

Collection & Cascade Process Control

to Sub-Systems: o

¢l

Page 17 CATERPILLAR: CONFIDENTIAL GREEN ~y

CATERPILLAR'

\? ok o Toaranes o
p e ey

Facillies, Gat

Prototype
Control Plan

Robust Product &
Process Engineering
through Failure Mode
Prevention

Frotminary Process
‘Capabilty

Product, Process &
Supplier Validation
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APQP - Failure Mode Prevention

Deep Understanding of
Historical & Potentially New
Failure Modes & Prioritization

Identify Failure Modes, Causes & Preventive Actions

Assembly Lines
acmee| | Broken Down in 29

oonTme Zones -> 29
e PFMEA's |:>

272 camreaR
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Failure Mode Prevention

Identification of Preventive
Actions & Intense Monitoring
to Closure — 75% current build

Recommended Acios o Misgte Fase Mode Caises
(Hgh Ctcay- e Zoe) T

Tier 4 Only
Failure Modes

Current Production
Failure Modes
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FMP - Leak Free

Narrow Focus on
Historical Systemic
Issues

Major Issues Ildentified
« 4-bolt split flange torque process

* Assembler accessibility
« Assembly process sequence

« Supplier component quality

(16) ORFS/STOR & pilot lines

| (21) 4-bolt split flange connections |

& i\ o
Main Valve 4-bolt spiit flange & pilot lines

g T2 canreuum
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Process Capability
Access — Gun Type - Swivel

Max Angle gpeos )

Rundowns.
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1st Corrective Action: Torque at Angle o~

Standard Processes
Replication of Best Practices

Two Step Process

72 caereuum
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2nd Failure Mode Cause: Assembly Access &

$
5

N

Assembly Issues

— Awkward posture
— Poor visibility
— Difficult to reach joints

Frequent pinched seal
— Bolts inaccessible

Before B8 .
e i — Hose orientation
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2nd Corrective Action: Assembly Access o

Improve
Accessibility

Change Sequence

Align the hose to aid subsequent

sembly
@)
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APQP — Key Deliverables
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Control Plans.
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Value Stream Execution

Prevention Execution #
Excellence Excellence (
NPI/APQP  — CatFactory (
; R & Py
N ) s
( $, -
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Caterpillar QMS approach to managing Quality

Prevent

-Create/update quality
control documentation and
analyze new potential failure 00“
modes a

‘@
Control Q
-Manage internal quality
checklists to monitor &
contain nonconformance

Correct

-Identify root cause and
implement permanent
corrective actions.

o%
2
=

Page 28 CATERPILLAR: CONFIDENTIAL GREEN

Customer Acceptance Validation

>
jonv®

Incoming Quality Audit |
T T

: . (5) Specific
j In Process Validation

| -] Pre De‘livery " ; ; | Program
! Requirements

—1 T T 1
fz Pre-Delivery Audit__ } !

4] _Partners In Quality ]
B o T ey e = Independent
1! o i ) Process Have Quality - )
ol 70 Process Were PFVEA facmty audits
P m ‘Ave proper tools
e FEIET™ | bo veuaizason
PIQ Communication | Does feedback P d S f
"o Sumision | G tans rovides Safety
Net
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CAV - How It Works within Operations

| ’on"oo

Crical Success
Strategi Goa: Producs fee. Factors
of defecs.
How 2
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“Partners In Quality” — Issue Tracking “Partners In Quality” Example

| |nn\‘°°
| ’on“e"

Empire - PIQ Closure Rates PIQ SR Number: CAT-2788-2Q7B
0 Created: 10/6/2008
Dealer Code:H160
50 Dealer: Empire Machinery
Model: 980H, Serial No: IMS04207
“° Build Date: 13Jun2008 Hours: 20
g ;ﬁz:ﬁ . Source Facility: Aurora Plant
30 ] 014<0ays <21 Part: 8T4183,Group: 1933980
e o CPI Issue:
2 67%) — — Problem details:
— p,.,m?c‘s EVESS 20-Hours, Oil leak at the implement valve.
10 —
63%)| s;‘gg;d S“Z'gg‘;*" 8T-4183 bolts Iooscgused damage to 4J0527
R AURORA PLANT o 20 seal. 20ct2008 repair.
Aurora Plant  Bop N. Carolina Decatur Plant 'BCP N, CAROLINA 7 50
Faciny Partner
DECATUR PLANT 6 16
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Caterpillar QMS approach to managing Quality Internal nonconformance process
PreVent Voice of Customer Center %
~Create/update quality . M‘;/I:iple Data S‘OM’\;ICES ‘
control documentation and e e S
analyze new potential failure e‘\‘- Cross-Functional Teams
modes 0‘ C‘o
“~
Control I} %
-Manage internal quality (=)
—

checklists to monitor &
contain nonconformance

Correct

-Identify root cause and
implement permanent
corrective actions.
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External nonconformance process Prioritization - the Customer View

Additional T
: }
Quality ‘Supp?yCthle-HL\Sl ,‘ Pl Exprass
Events
HEET

Product or Comp Group
: Fix-It List

Analysis & T

Resolution

Investigation
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Summary: Focus Effort on Prevention Leaders MUST Lead!
Total Cost
of Quality

Typical Recommended - (Fent
(Failure Mode Prevention)
External Failure . Control
Potential (nternal Monitoring & Containment
SaVi ngs External Monitoring & Containment)

Internal Failure

C
(| ¢ orrect

Problem Resolution)

External Failure

Internal Failure

Appraisal (T

Quality
Improvements
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Quality Culture
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