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1. 현재 AIAG-FMEA(4th : 2008)

AIAG_VDA FMEA Introduction 

얼마나
심각한가?

얼마나 자주
발생하는가?

얼마나 효과적
으로 걸러질
수 있는가?

기능과
요구사항

문제가
있는가?

원인이
무엇인가?

검출이
되는가?

예방이
되는가?

고객에게
어떠한 영향을
끼치는가?

위험 우선
순위는?

대응
방안은?

1-------------------------------------------------------------------17단계
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1. 현재 VDA-FMEA(2th : 2012)

AIAG_VDA FMEA Introduction 
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AIAG_VDA FMEA Introduction 

2. New FMEA 전개방법

DFMEA는 6단계로 구성되어 있고 FMEA를 수행하기 위해서 6단계를 체계적으로 접근하고 기술적
위험 분석 기록을 알 수 있음.

System Analysis Failure Analysis and Risk Mitigation

1st Step
Score Definition

2st Step
Structure Analysis

3st Step
Function Analysis

4st Step
Failure Analysis

5st Step
Risk Analysis

6st Step
Optimization
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AIAG_VDA FMEA Introduction 

2. New FMEA 전개방법

STRUCTURE ANALYSIS(STEP2) FUNCTION ANALYSIS(STEP3) FAILURE ANALYSIS(STEP4)

1. Next Higher 

Level

2. Focus

Element

3. Next Lover 

Level or 

Characteristic 

Type(Geometr

y, Material, 

Coating, etc)

1. Next Higher 

Level 

Function and 

Requirement

2. Focus

Element 

Function and 

Requirement

3. Next Lover 

Level 

Function and 

Requirement 

or 

Characteristic

1. Failure

Effects(FE) to 

the Next 

Higher Level 

Element and 

or Vehicle 

user

Sever

ity(S)

of FE

2. Failure Mode(FM) of 

the Focus Element

3. Failure

Cause(FC) of 

the Next 

Lover Element 

or 

Characteristic

Window Lifter 

Motor

Electrical Motor Brush Card 

Base Body

Convert

electrical energy 

into mechanical 

energy(acc..cont

rol signal)

Commutation 

system 

transports the 

electrical 

current between 

coil pairs of the 

electro magnetic 

converter

Brush card body 

transports forces 

between spring 

and motor body 

to hold the 

brush spring 

system x, y, z 

position(support

commutating 

contact point)

Torque and 

rotating velocity 

of the window 

lifter motor too 

low

6 Commutation system 

intermittently connects the 

wrong coils(L1, 3 and 2 

instead of L1, 2 and 3), 

resulting in angle deviation

Brush card body 

bends in contact 

area of the 

carbon brush,

due to too low 

stiffness in 

carbon brush 

contact area

[DFMEA Spreadsheet Failure Structure]



8

AIAG_VDA FMEA Introduction 

2. New FMEA 전개방법
[DFMEA Spreadsheet Failure Structure]
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AIAG_VDA FMEA Introduction 

2.1 Design FMEA 1st Step: Scope Definition

Company Name : 
Name of Company 
responsible for DFMEA

Subject : Name of DEMEA project DFMEA ID Number : Determined by company

Engineering Location : Geographical location DFMEA Start Date : 
Date DFMEA project 
started

Design Responsibility : Name of DFMEA owner

Customer Name : 
Name of customer(s) or 
[Product Family)

DFMEA Revision Date : Latest revision date el : 
[Business Use, Confidential, 
Proprietary, etc..]

Design Failure Mode and Effects Analysis(DESIGN FMEA)

SCOPE DEFINTION(STEP1)
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AIAG_VDA FMEA Introduction 

2.2 Design FMEA 2st Step: Structure Analysis

STRUCTURE ANALYSIS(STEP2)

1. Next Higher Level 2. Focus Element

3. Next Lover Level
or Characteristic 
Type(Geometry, 
Material, Coating, 
etc)

Window Lifter Electrical Motor
Brush Card Base 
Body
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AIAG_VDA FMEA Introduction 

2.3 Design FMEA 3st Step: Function Analysis

Window Lifter
Functional Requirements:
Move window glass up and down 
with a define velocity
Function:
Raise and tower window according 
to parameterization

Electrical Motor
Function:
Commutation system transports 
the electrical between coil pairs 
of the electro Magnetic converter

Electrical Motor
Function:
Electro-magnetic converter transforms 
he electric field into angel-dependent 
magnetic field(rotational field)

Brush Card Base Body
Function
Brush card body transports forces between 
spring and motor body to hold the brush 
spring system x, y, z position
(support commutating contact point)

Carbon Brush
Function
Carbon brush transports electrical current 
between carbon stranded wire and 
commutator surface

Carbon Brush
Function: …

Brush Card Base Body
Function: …

Brush Card Base Body
Function: …

What happens? Why?

Function of
Item/System Element

input

Interface

Output

[Example of Function Analysis using a Structure Tree]
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AIAG_VDA FMEA Introduction 

2.4 Design FMEA 4st Step: Failure Analysis (1/4)

FAILURE ANALYSIS(STEP4)

1. Failure

Effects(FE) to the 

Next Higher Level 

Element and or 

Vehicle user

Severity

(S) of 

FE

2. Failure Mode(FM) of the 

Focus Element

3. Failure

Cause(FC) of the 

Next Lover 

Element or 

Characteristic

FAILURE ANALYSIS

FMEA Form, Failure Net

Visualization of 
the Failure
Analysis
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AIAG_VDA FMEA Introduction 

2.4 Design FMEA 4st Step: Failure Analysis (2/4)

[Failure Structure at different levels]

Window Lifter
Functional Requirements:
Move window glass up and down 
with a define velocity
Function:
Raise and tower window according 
to parameterization

Electrical Motor
Function:
Commutation system transports 
the electrical between coil pairs 
of the electro Magnetic converter

Electrical Motor
Function:
Electro-magnetic converter transforms 
he electric field into angel-dependent 
magnetic field(rotational field)

Brush Card Base Body
Function
Brush card body transports forces between 
spring and motor body to hold the brush 
spring system x, y, z position
(support commutating contact point)

Carbon Brush
Function
Carbon brush transports electrical current 
between carbon stranded wire and 
commutator surface

Carbon Brush
Function: …

Brush Card Base Body
Function: …

Brush Card Base Body
Function: …

What happens? Why?
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AIAG_VDA FMEA Introduction 

FMEA Failure Analysis : Relationships

2.4 Design FMEA 4st Step: Failure Analysis (3/4)

FMEA
Potential

Effect
Failure

Potential

Cause

System

S
Vehicle does 

not stop

Brake system 

does not 

transmit force

Brake Caliper 

Assy does not 

transmit force

D-FMEA
Potential

Effect

Potential

Failure

Potential

Cause

Subsystem

SS
Brake system 

does not 

transmit force

Brake Caliper 

Assy does not 

transmit force

Piston Assy

does not 

transmit force

D-FMEA
Potential

Effect

Potential

Failure

Potential

Cause

Component

C
Brake Caliper 

Assy does not 

transmit force

Piston Assy

does not 

transmit force

Piston is 

stuck 

(Undersize 

over size

Piston Assy

Brake System

Brake Caliper Assy
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AIAG_VDA FMEA Introduction 

FMEA Failure Analysis : Relationships

2.4 Design FMEA 4st Step: Failure Analysis (4/4)

D-FMEA
Potential

Effect

Potential

Failure

Potential

Cause

Subsystem

SS
Brake system 

does not 

transmit force

Brake Caliper 

Assy does not 

transmit force

Piston Assy

does not 

transmit force

D-FMEA
Potential

Effect

Potential

Failure

Potential

Cause

Component

C
Brake Caliper 

Assy does not 

transmit force

Piston Assy

does not 

transmit force

Piston is 

stuck 

(Undersize 

over size

FMEA
Potential

Effect

Potential

Failure

Potential

Cause

Process

P
Piston is stuck Cylinder is 

too large 

(oversize)

Piston is 

stuck 

(Undersize 

over size

Manufacturing

Process

Brake Caliper Assy

Piston Assy
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AIAG_VDA FMEA Introduction 

2.5 Design FMEA 5st Step: Risk Analysis 

Design FailurePC (Preventive) : Preventive actions
DC (reactive) : Detective actions

Time

Ascertain 
and decide 
on design 

Trial
Component,

product,
system trials

PC:
Theoretical tests
e.g. DoE, FEA

PC:
Review & reaction
Before decision,
e.g. CAE, tolerance study

Design element
determined

DC:
-Good/Bad inspection
-Inspection for failures
-Function test over service life,
e.g. trend analysis

[Prevention and Detection in the Design FMEA]
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AIAG_VDA FMEA Introduction 

2.5 Design FMEA 5st Step: Risk Analysis > 평가기준
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AIAG_VDA FMEA Introduction 

2.5 Design FMEA 5st Step: Risk Analysis > Risk Action (1)
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AIAG-VDA D-FMEA First Edition

2.5 Design FMEA 5st Step: Risk Analysis > Risk Action (2)
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AIAG-VDA D-FMEA First Edition

2.5 New Design FMEA Summary 

1

2

3

4

5

6

Scope Definition
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AIAG_VDA FMEA Introduction 

 시중에는 조치분석으로 DFMEA와 PFMEA를 발전시킬 수 있는 다양한 FMEA 

소프트웨어 패키지는 많습니다. 

 그 범위(다양성)는 FMEA 전용 소프트웨어에서 FMEA 개발을 위한 개별 맞춤화 된

표준 스프레드시트 등 다양합니다.

 회사는 자체 데이터베이스 솔루션을 개발하거나 상용 소프트웨어를 구매할 수

있습니다.

 어떠한 경우에도 FMEA 팀은 회사 및 고객이 요구하는 대로 프로젝트 별로 FMEA 

소프트웨어의 사용 방법을 알고 있어야 합니다.

2.5 Design FMEA 5st Step: Risk Analysis > Action Priority(AP)
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IQ FMEA

IQ-FMEA SW



23

1단계 : Scope Definition

2단계 : Structure Analysis

IQ-FMEA SW
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상위 하위 기능이 연결된 상태 표시

IQ-FMEA SW

3단계 : Function Analysis
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상위 하위 고장이 연결된 상태 표시

IQ-FMEA SW

4단계 : 고장 분석
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F.CF.MF.E

IQ-FMEA SW

4단계 : 고장 분석
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- S 값이 2개 이상인 경우, 가장 높은 값을 선택하여 RPN 자동 계산
S x O x D = 9 x 8 x 7 = 504

IQ-FMEA SW

5단계 : Risk Analysis
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IQ-FMEA SW

5단계 : Risk Analysis > Risk Matric
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② RPN 괄호 사라짐

① 추천 조치 내용이 실행된 조치 칸 으로 이동

IQ-FMEA SW

6단계 : Optimization
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IQ-FMEA SW

6단계 : Optimization > FMEA 양식
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IQ-FMEA SW

제품명 APIS - IQ FMEA

국적 독일

기본 사상 독일 VDA 4. 미국 AIAG Manual

출시 년도 1992년

강점

ISO 26262 포함

다국적 기업 사용

약점 한글지원 100%

언어
메뉴 언어: 10개국
작성 언어 : 5개국

FMEA 양식 언어 : 23개국

주요고객
국내 : 현대차, 쌍용차, LG전자, LG화학, 삼성SDI, 모비스, 만도, 케피코 국내 60여개 기업 사용 중
해외 : 1,500개 다국적 기업
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IQ-FMEA SW
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IQ-FMEA SW

국내,외 도입현황

http://www.autoeversystems.com/
http://www.autoeversystems.com/
http://www.hyundai.com/kr/
http://www.hyundai.com/kr/
http://keyang.com/global/index.asp
http://keyang.com/global/index.asp


㈜에스피아이디

주소 : 서울시 금천구 가산디지털로1로 145 에이스하이엔드타워3차 18층 1803호

Tel : 02-3453-5345  Fax : 02-3453-5346

홈페이지: http://www.espid.com / http://www.spidconsulting.com

Thank you

http://www.espid.com/

