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A Study on Reliability Program of the Armed Vehicles
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“ School of Industrial Engineering and Naval Architecture, Changwon National University

ABSTRACT

Purpose: In this study, A reliability assurance model (or reliability program) is proposed to evaluate the
reliability of an armed vehicle. The reliability assurance is performed through the reliability—centered activities
during its life cycle of development/design, production, deployment, maintenance, and disposal.

Methods: By reflecting the current situations of korea defense industry, a reliability assurance model is built
up based on the benchmarking results of world leading companies’ best practices in same fields.
Results: The proposed reliability program of armed vehicles, which is based on the reliability program of
ANSI/GEIA-STD 0009, uses DMAIC process of the six sigma methodology from design phase to testing and
evaluation phase.

Conclusion: This research is supposed to develop reliability program of armed vehicles by integrating DESS,
DFR and reliability growth process.
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L1 A3 2& S5 % vl B4

A2 ZRade] £ 196990 EE MIL-STD-785BE Al%o2 #4402 sjuks 1 AHgso] gttt
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1 19961 RIAC (Rehabllity Information Analysis Center, #<*°] DSIAC - Defense Systems Information
Analysis Center® 38¥)ellA A4 Zrahel] thgh FAZIE A o] F 1990t F-ubel] 5o RIZE F-Fof
A Asab QA wiA] gu] GAE AR AACH]) B A 228 sdke] gkl o] Folx] SAE
(Society of Automotive Engineers), SEMATECH (Semiconductor Manufacturing Technology) E°lA 2%3%
FrEol vk Egh 20059l 7] el A RAM 7hol =& W eGith (1]

AACEH) A= z2a8s BE F9 FF5S <Table 1.>9 2t

Table 1. Reliability Program Standard of Systems Equipment

A T20W FF ulg) o]
ANSI/GEIA-STD 0009 : Reliability Program Standard for Systems Design, 2008
Development, and Manufacturing
DoD Guide for Achieving Reliability, Availability, and Maintainability 2005
SAE JA 1000 : Reliability Program Standard Implementation Guide 1998, 1999
[EEE 1332 Standard Reliability Program for the Development and 1998
Production of Electronic Systems and Equipment
SEMATECH Guidelines for Equipment Reliability 1997
DSIAC Blueprint for Reliability 1996
MIL-STD-785B 1969, 1998
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Table 2. Apply companies Reliability Program

Allison Transmission Honeywell Aerospace and Defense
BAE Systems, Global Combat Lockheed Martin
Boeing — Phantom Works Northrop Grumman Corporation
The Boeing Company QinetiQ North America
General Dynamics C4 System Raytheon Missile Systems
General Dynamics Land System Rockwell Collins, Inc.
General Motors Military Vehicle Division Ford Electrics Division
Harris Corporation Toyota Motor Corporation

N

ANSI/GEIA-STD 0009 A18]4 T2 18 &8 7|9ho 7 &l L7 A4 A2 Aldls 32 o &, go] &AL
Small Diameter Bomb II, v g tho]u] 2~ = A 2~B19] Stryker NBCRV, BAES} AU d tho| ]~ A= A~

gl A % N3k Ground Combat Vehicle 5¢] 2 &##] Q). o]x 8 ANSI/GEIA-STD 0009 X124 X& 1
W EEL /Mo @ Uy TR olgdlel ALd FAANA AR A4 255 2148
(highly accelerated life test: HALT), Al&-#41-4 W% (Test-Analyze—and-Fix), A2 = A% 8, F4 F
7] 873 et g B Az RAZ A2 919 A7 (design for reliability: DFR) 5-& ¥3FabaL Slth 48
ARz Dol @ALE A vske] diEH Q) BN F shtoln] Ak, CaNlzE, B B7) 5 ] A
g EPeto] Au A28 Robsh $F FF Roks EFsH= 22 /1Qolek. obehe] dlolAe Abel Mgy o
02 ANSI/GEIA-STD 0095 #-&3til A& Ho] 5= A=olrh. ANSI/GEIA-STD 0009 A=)/ =13 3%
o] 47 F7} golAl2Ake] AEY &E 9wy ofd Ad dAVE UEAE RS e 'l dE
Sol, F WAl BEQ VRS 9% A L ANAZ Brbet Qv Ny BEES A ), N 2
2 o, w27 2y, 58 47 (Derating), FMECA 5°] 952 <& 4= itk [2][4][11][12]
Example RPP Process Raytheen Rayiheon
Mapped to ANSI/GEIA-0009-2008 System Reliability Requirements
= Implicit « Explicit
[ —Built-In-Test (BIT) —Reliability
E —Fault Tolerance —Availability
; —Redundancy ~MTBF or MTTF
{1y - °”'“"°"‘“‘ [ ] —Design Margin ~Failure rate or hazard rate
5 '*";::'! m:.:;: —Derating —Reliability Growth
E m [ —Stress Analysis —Design for Reliability (DfR)
1’ T —Prognostics and Health —Reliability Testing
. z ! Management (PHM) —Failure Modes Effects and
—Condition Based Criticality Analysis (FMEA)
Maintenance (CBM) —Failure Reporting Analysis
4 yk!q;hslg‘ T y;nmm; —Performance Based and Corrective Action
mulmn blllfwéqulremmlswméd Logistics (PBL) System (FRACAS) |
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Figure 1. ANSI/GEIA-STD 0009 The flow of information between the target
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Figure 2. Reliability activities According to Development Stage

2.3 AACE) A= B mdo] HY 8
JCgv) A 0F mEe] 8y fat 879 o] 97 e r,
233 A3

27 A stet 2 )y |

__)‘4_11
L
o
T
2 1o ox
Nt
Ny
[t

ul)
oX
o
o
o
il
o

o3t
[t
o

ol
Moge o Mg
N
ot
o
1t
_O|L
o=
>
o

»)
A
ol

J

k]
o
i
i
4
fru
Y
I

o
o
—
N
-
> wg,
N

il

1o

r>

@ _“_LL
oX,

2]

frl

MO
N
=
_O‘O
o

Teoxdenepue

o © @ Q9 @ e 6 e e

Au)
)
)
o>
ko
[
=2
=
=)
i)
oR
o
i)

2.3.1 Al 2Ty A

AR A e ASAES A, Az D GA8] 98 TR Aol @) o %
z=2% 718 (RPP : Reliability Program Plan) ©]2}al &}v RPP& A 8FE ofok shr}, AlF|A 218 A
7 A 8loluh A% mebd el REYom rEol Aok Gk AFA e ARe Ay X2 2]
of AAH I Fo)H 0w AgEn 2 2gEolo} .

AE73

EE



Lee et al : A Study on Reliability Program of the Armed Vehicles 229

2.3.2 149 @7 AR} Tt 9 s €
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Aok 215 o]a|3t} (Understand Customer/User Requirements and Constraints) += 143} AR&-2} 2 7]jdkz}
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(Multifunctional Team) A== Q75 Qth t)s €2 AF 7fete] A 7|3kl 24 X &207 ARE W
Skatar Ffrshe @ stoloF gt
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= 6354 Ao B3 Fr1E F33tE RIWG(reliability Improvement Working Group)oll ]&te] 7wl
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Table 3. Reliability Program Score Card Category

Rehal?lhty Requirements and (10 Elements) Training and Development (4 Elements)

Planning

Reliability Analysis (6 Elements) Reliability Testing (4 Elements)

Supply Chain Management (5 Elements) Faﬂure. Tracking and (3 Elements)
Reporting

Validation and Verification (4 Elements) Reliability Improvements (4 Elements)
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Figure 3. Custom Unreliability Comparison Result
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Table 4. DFR Process and Tool
Phase A T
- The definition of reliability goal and
1 t . .
Define . '?iiugeegrlleigoil of operating and environmental + KANO models, Quality Function
. P & Deployment (QFD), House of Quality
conditions
- Physical properties and process adjustment
- Design FMEA, Physics of Failure,
ldentif - Major risks parts identification and System Analysis, Reliability Prediction,
Y prioritization Life Testing and Accelerated
Life Testing
- Estimating the reliability of a product in the
Analysis initial  design - Physics of Failure, Simulation,
and Assess - Check the potential key Process Indicator Reliability Prediction
Variables in order to failure mechanisms
- Quantifying all operations based on test - Design of Experiments, Life Data Analysis,
results Quantitative Accelerated Life Testing,
Quantify - To find out the weaknesses of the product, Highly Accelerated Life Test/Highly
and An Effort to improve the reliability through Accelerated  Stress Screen, Failure
Improve the life cycles prediction, design analysis, Analysis or Root Cause Analysis, System
design change Reliability  Analysis, Fault Tree Analysis,
Reliability Growth  Testing and Analysis.
- The design is suitability or mass production
Validate is preparation that are verified - Demonstration, Quantitative Accelerated
- Eliminating or reducing the manufacturing Life Testing, Life Data Analysis
process problems
- Ensue that the outcome of the process in
. 11 of trol ..
Monitor and at on - como . . - P-FMEA, Statistical Process Control,
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Figure 4. Integration of FRACAS and Product Index
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Figure 5. Reliability Growth Curve
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