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AutoSteve (FirstEarth Limited ): Supporting FMEA

Failure-Modes-and-Effects

Analysis (FMEA)
 Assessment of potential effects
of component failure
e Performed
problem

e component centred model-
based reasoning

* engineering tasks on electrical
SEICEINE

_ — Simulation
— versions of subsystems

critical application — Failure modes and effects

analysis (FMEA)

— completeness of results o _
— Sneak circuit analysis

 Commercially available product

— Adopted by Ford world wide
as part of product
development process
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Example: Airbag System

TransCahle 5.1 AIRBAG_SYSTEM.1{(5CH) A4-11.69"K8.26" G=10
L1 select LZ DefaultAction 1 FastDraws F1 menu-schematic
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vdraw-5: Objects deleted
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Performing FMEA with AutoSteve

1. Airbag circuit drawn in
engineer’s normal ECAD tool

2. Check all components have

AutoSteve definitions (behavior _ N
failures) e Simulation: state of each

component at any point in time

3. Set up functions of circuit - t00 much detail

. Link functions to schematic

=

* |Important:
5. Set up scenario for testing the - characteristic overall behavior
circuit e E.g. for airbag system:
6. Run scenario for all failures, to - Horn activated
generate FMEA report - Front airbags activated
7. Check FMEA report - Side airbags activated ...

* Recognised by
- current flow
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Result: FMEA Report

=

IFiIE Edit Wiew Order Tools Help

Djela] & ole)

kI

Failure

Potential Failure Mode | Potential Failure Efiec |

Potential Failure Cause

| sev | oot | occ | e ]2

HORN_H

HORM_RELAY J4

HORM_RELAY J4

HORM_RELAY 4

actiity.

Horn fails 1o sound | Regardless of any event

avwitch stuck closed

geitch stuck open

coil burned out

change, the "Horn sounds”
function was never achieved.

When [GNITION_=WITCH_D
was set o Off (5) the "Horn
sounds", "Warning Larmg
illurminates" and "Frontal Bag
& Belts fired" functions were

achieved unexpectedhy.

When

mMAIN_ CRASH _SENSOR
was set o detected (4) the
"Horn sounds” function was
notachieved. Finally,
tegardless of any event
change, the "Warning Larg
illurminates" and "Frontal Bag
& Belts fired" functions were
newer achieved.

When
malr_CRASH_SEMSOR
was set fo detected (4) the

Harn fails to sound.

Horn sounds
unexpectedly. Lamg
illuminates
unexpectedly.
Possible death of
occupants if seated
incorrecthy.

Lare fails to
illuminate. Possible
death of occupants.

Lare fails to
illuminate. Possikble
death of occupants,

continuoushy .

The component HORM_H has
failure horn fails to sound .

The component
HORM_RELAY J4 has failure
switch stuck closed

The component
HORM_RELAY .14 has filure
switch stuck open .

The component
HORM_RELAY J4 has failure
coil burned out .

2 10 4 20
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Example: Sneak Circuit

TransCable 5.1 RADIO_SHMEAK T(SCH) Z-10"=725" G:10
L1 select L¢ DefaultAction kA1 move 1 menu-schematic
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Performing Senak Circuit Analysis with AutoSteve

e Detects unintended interaction
 Needed: intended input

conditions for functions 1. Airbag circuit drawn in

e Simulation for all switch settings engineer’s normal ECAD tool
- No fa||ures. | | 2. Check all components have

* Sneak condition: functions AutoSteve definitions (behavior,
- occurring when they should not failures)

- (Mo SEBUITING WEm 12y S1ele || g ey up functions of circuit

=

. Link functions to schematic

5. Declare correct activation of
functions

6. Run sneak circuit tool
7. Look at sneak results
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Benefits of AutoSteve

production of FMEA reports
production of FMEA reports

- Much eatrlier than is possible
without qualitative reasoning
production of
FMEA reports

e Use of results for incremental
FMEA, diagnosis
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