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A Study on Development of Korean Failure Rate
Databook

Soonheum Paik' * Jae-hak Lim®"
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2Department of Business & Accounting, Hanbat National University

Purpose: The purpose of this research is to propose procedure and methodology for developing
failure rate databook which is suitable for Korean operation environment.

Methods: To this end, we investigate failure databooks used in foreign countries and study the
procedure and methodology for collecting failure data, organizing the data, estimating failure rate
and summarizing results.

Results: We develop the procedure of development of failure databook, the items for data
collection, database schema of part details and part summary and contents of failure databook by
considering the application environment in Korea.

Conclusion: The results of our research could be utilized for the development of Korean failure
rate databook and research of reliability prediction model and could ultimately contribute to
improve the accuracy of reliability prediction.

Keywords: Failure Rate, Databook, EPRD, NPRD, Part Details, Part Summary, Merged Failure
Rate, Quality Level, Application Environment
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Table 1 Data summary procedure

A Study on Development of Korean Failure Rate Databook

Procedure

Activities

Environments/Quality

* A
Identify system based on &
* Component Types

Availability of Quality Data

Build parts list

Obtain Illustrated Parts Breakdown(IPB)/Bill of Materials(BOM)

* Ensure Correct Version of System Consistent with Maintenance Data
Identify Characteristics of Components(Part Numbers, Federal Stock Number,
Microfiche, Vendor Catalogs, etc.)

* Enter Part Characteristics into Database

Obtain failure data

* Reliability Improvement Warranty, DO56, Warranty Records
* Match Failures to IPB/BOM

* Ensure Part Replacements Were Component Failure

* Add Failure Data to Database

* Verify Equipment Inventory

Obtain operating data * Equipment Hours, Part Hours

* Application Environment

2.1.2 Weibull Database
o}o] & d o] Bl o] ~=Barringer & AssociatesA}Hll

Table 2 A sample of Weibull database

A AR RAOR AAR FEN B 19E J0S
AFSHT Yrh2]. 53 Sfol Holelo] 2ejAl
RESY FYLII) | BEEE BTG A
o] 7 B E| hste] RSt =B thstel
sFaalst 48k 193 S ABH Ak o
B AFH FE R BRA 2L ohv] LS
Agol #A5T P FEN M ATH G Y
sl A8 AL A5 Ark

2.1.3 OREDA

OREDA <= Offshore Reliability Data] 2Fa}o]m
1981 ;=2 9o] AF-@sjoA At 713 o]
o FAlol| Hlo]E &9 o] Fo|t}7]. OREDAE 2002
Joll /R S dztatg on s Arl FUE11,150
Mo 1ZAE7E FEHO Utk A7]de FAEF

Shape parameter Scale paramener
Component - : - -
Low Typical High Low Typical High

Ball bearing 0.7 1.3 35 14,000 40,000 250,000
Roller bearings 0.7 1.3 3.5 9,000 50,000 125,000
Sleeve bearing 0.7 1 3 10,000 50,000 143,000
Belts, drive 0.5 1.2 2.8 9,000 30,000 91,000
Bellows, hydraulic 0.5 1.3 3 14,000 50,000 100,000
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failure rate information

Summarize part
detailed information

913 FMEAS AAlske B4 llA g A58 &
B3}7] Yfste] B olEHE T4 8t 1 g &8

SEPEPELE DL

3. 8459 IFE volHE 7

B QM= =3 148 volH 59 U

of thal] A|gtetet £ el A A tst= HH-& EPRD
¢} NPRDOIA] ARE-3LAL Qe W& 2710 &
Ao} A FAQ] W&
&k

1ZE HolH 89 75 AA=<Fig [>oM BE
ule} Zo) FE AR $4 FE AR 1E FE
SHAH AE 1FE cﬂola 5DB 75 22 0]
2ojach o714 BEolghe Solulal E2o) a}h
S0l A8 oI5 = B okl 498 7
A8} HE o AR 9 Aol OME}Z%]
A4 Eeheka 3 HE9] FRAYE SoIE A8
Siflon 38 RER 2P Yot ol
o 5 AAE R BENE $HE FEARE F
&9 Z% 2 FHEZ A A g8t ﬂlﬂo} I1gE

L EE QA E A B e F5 A

J%% ol e ARE F=0 FH 2
T8, F45, S 2L A5 SAHRE Qo5
B FEHHANAE F5 FA AR}
S Y BE RO 2 o] EfH] o] A E 53¢} 0],

Construct DB of part = Construct database for part detailed information
and part

= Summarize part information by part category, part
type, quality level, application environment, data
source

= Roll-up failure rate by part category, part type,
quality level, application environment

‘ Organize part data

‘ Collect part data

‘ » Organize collected part data systematically by
part types and categories

‘ = Basic data
= Characteristic data

= Failure data
Fig. 1 Procedure for developing failure rate data book
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Table 3 Range and description of part failure data

Item

Explanation

Part name

Name of part in Korean

Part type

Part specific type

Quality level

The Quality Level of the part as indicated by:

* Commercial - Commercial quality parts

* Military - Parts procured in accordance with MIL specifications

* Unknown - Data resulting from a device of unknown quality level

Application environment

The Application Environment describes the conditions of field operation

Data source

Source of data comprising this failure rate data book.

Structural information

Hierarchy of component, assembly and system

Manufacturer

Manufacturer of part

Number of parts

Number of same patrs in a system

Total number of failures

The total number of failures observed in the merged data records

Total operating period

The total number of operating life unit (in millions) observed in merged data records.
Absence of a suffix indicates hours is the life unit, “M” indicates that miles is the life
unit, and “C” indicates that cycles is the life unit.
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Table 4 Database field for part detailed information
Field Description
Part name Name of part in Korean
Part type Part type
Part specification Part specification
The Quality Level of the part as indicated by:
Quality level . Coimerz]ial, Military, Uiknown ’
Application environment The Application Environment describes the conditions of field operation
Data source Source of data comprising this failure rate data book.
Stock number Stock identification number
Applied system Code of system in which the part is included
Picture Picture of the part if it exists
Number of failure Number of failures
Operating time(106hr) Operating time
Failure rate Failure rate of a part
Table 5 Example of part details
Part name | Part type fpaer(t: S;/le [;isl Data Source Stock No SI;s[?e)rln Picture gi(i.urzz 0([1)0;}1;;6 F:;l::e
) Mil AJA | LAMBDA [S910-01-066-6799 | 1393F N 0 5.7865 <0.1728
Capacitor Eleilttf)?}:tic Mil AIC | LAMBDA ([S910-01-066-6799| 1395F N 0 3.1584  |<0.3166
Mil GF DELLIS [S910-01-066-6799| 230F N 17 28.8183 | 0.5988
) Comm | GBC | LAMBDA |S910-01-066-6800 | 1393F N 236 |23852.2128 | 0.0099
Capacitor Elilttz(l]};tic Al Mil GF | LAMBDA [S910-01-066-6800| 1395F N 10 48.0305 | 0.2082
Mil GF DELLIS [S910-01-066-6800| 230F N 1 21.8542 | 0.0458
Capacitor Fixed,‘ Ta Comm | GBC | LAMBDA |S910-01-066-6801 | 1393F N 224 | 45341.4884 | 0.0049
Electrolytic Mil | GF | LAMBDA |S910-01-066-6801| 230F | N 3 166.5056 | 0.0189
) Mil | AIA | LAMBDA |S910-01-066-6802| 1393F N 0 0.2067 |<4.8388
Capacitor Eli‘;:f;ﬁc SIEd Mil | AIC | LAMBDA [$910-01-066-6802| 1395F | N 1 2256 | 0.4433
Mil GF DELLIS [S910-01-066-6802| 230F N 0 12.8081 |<0.0781

o] BF T&FFo|r A7 EFX+=LAMBDASH
DELLISYS & <= 9lom A&7 A A= 42 v & A
o 2 el Al Y A8 FoAA e F e 18
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S ANAGSS T 5 Utk @9 ATE olsh f4 2 FUF A FAFFUL FUF 2% 191
A & 1gEC] AXEHA riAl e g DL 1 F5H 3ol sl dS 2HE HAF ATk
A Asf AsfAIE A el FEFES 88758 FE QR o] B F5 2 H HlolH
Table 6 Example of part summary
Qual App Data No. of Op. time Failure
A | Part Part t Part
art name ant bype art spee Level | Env Source failures (106hr) rate
Fixed, Electrolytic 0.0584
Comm | GBC 0.0070
. Mil 0.1264
@ | Capacitor AIA <0.1669
AIC 0.1847
GF 0.1582
Fixed, Electrolytic 0.4570
Mil 0.4570
@ | Capacitor ATA | LAMBDA 0 5.7865 <0.1728
AIC |LAMBDA 0 3.1584 | <0.3166
GF DELLIS 17 28.8183 0.5988
Fixed, Electrolytic Al 0.0455
Comm | GBC |LAMBDA 236 | 23852.2128 0.0099
@ | Capacitor Mil GF 0.0977
LAMBDA 10 48.0305 0.2082
DELLIS 1 21.8542 0.0458
Fixed, Electrolytic Ta 0.0096
@ | Capacitor Comm | GBC |LAMBDA 224 | 45341.4884 0.0049
Mil GF |LAMBDA 3 166.5056 0.0189
Fixed, Electrolytic | Ta Solid 0.0655
Mil 0.0655
® | Capacitor AIA | LAMBDA 0 0.2067 <4.8388
AIC |LAMBDA 2.256 0.4433
GF DELLIS 0 12.8081 <0.0781
Table 7 Database field for part summary information
Field Description
Part name Name of part in Korean
Part type Part type

Part specification

Part specification

Quality level

The Quality Level of the part as indicated by:
* Commercial, Military, Unknown

Application environment

The Application Environment describes the conditions of field operation

Data source

Source of data comprising this failure rate data book

Number of failure

Number of failures

Operating time(106hr)

Operating time

Failure rate

Failure rate of a part based on updated data

Previous failure rate

Failure rate of a part in previous version of databook
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Table 8 Proposed structure of failure rate databook

A Study on Development of Korean Failure Rate Databook

Contents

Description

Introduction

Guideline for users

Background, data collection, data interpretation

Part summar .
y version of databook

Stepwise merged failure rate

Failure rate information for part, part type, quality level and data source
Merged failure rate information for part and part type and merged failure rate in previous

Part details

Failure rate information for each combination of part, part type, quality level and data source
Stock number, Applied system, Picture

Stock number index | ¢ Stock identification number

Applied system
number index

Code of system in which the part is included

Part index

Page number of part summary and part details of a part
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