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2.1 Reunderstanding of FMEA
System Reliability Failure Modes Causes and Effects
Specific FMEA worksheet Variations of such worksheets



Qualitative analysis Quantitative basis
Mathematical failure rate models
Statistical failure mode ratio database.
2.3 FMEA & FMECA
Functional FMEA Design FMEA Process FMEA Control plan
PFMEA Machine FMEA
FMECA = FMEA + CA(Criticality Analysis)
Inductive reasoning I34#EIE Criticality analysis
Backward logic SKH#EFE Complete scenario modeling FTA
Reliability engineering Safety engineering Quality engineering
Based on experience Based on common logic
Consequences of failures on different levels.
2.3 FMEA & FMEDA
FMEDA = FMEA + DA(diagnosis Analysis)
2.4 Functional analyses
Functional FMEA Piece-Part (hardware) FMEA
Structure Mitigation for Risk reduction
Severity reduction  Probability reduction
An appropriate depth of information and intelligence & 7% E Kz E151R
An in depth practical Experience to Engineering & 878 E K LTSN
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3.1 Background & Standards Necessary
FMECA were described in MIL-STD-1629A
NASA were using variations of FMECA from1960.
SAE published ARP4761, broadly used in civil aviation.
Ford Motor introduced FMECA to the automotive industry in 1975.
AIAG first published FMEA standard for automotive industry in 1993
SAE first published related standard J1739 in 1994.
FMEA - FMECA + FMEDA - FMMEA
3.2 Basic terms EARE
Failure Failure mode
Failure cause and/or mechanism Failure effect
Indenture levels
Local effect Next higher level effect End effect
Detection
Probability
Risk Priority Number (RPN)
Severity
Remarks / mitigation / actions
3.3 Ground rules EZAjE M|
EEY/MERATIE
S e\ E— 7L Only one failure mode exists at a time
PRAEEVEN mERBIEN AREER[ITREREEIAN
3.4 PFMEA Benefits
TARBE X
PO KRBT B AR
TIREMARMI S8 R
3.5 Key Factor of PFMEA — Timing
PFMEA I X3ER Z& —BJ3 (PFMEA R 58)
PFMEA R /R BB A E I EIE L
3.6 ARTEHHIH PFMEA fFFE
Functional (system / components and parts)
Manufacturing Processes (Process FMEA / Hardware)
Assembly Processes (Process FMEA / Hardware)
Or surely an combination of the above three

SRS PEMEA SRARRRIF AR



Worksheet-PFMEA (Hardware)
AEBSMKHE SAE(EERELFEINH4))1739-2009 ;
LEE T EEEERIRA MIL-STD-1629A ;
L5 IS NASA(EXEMX/F)PD-AP-1307 ;
& AIAG(EERRELER), 1SO/TS16949 % FMEA FRAEESK ;
454 SAE ARP4761 F1 MIL-STD-882E 4.
AARRR ATt X E R W 4N T 52 BoARi.
4.1 Example Worksheet ArHEAERR
RARAE ST
T AZF : (PFMEA Worksheet)
4.2 Probability —(P)
Likelihood of occurrence
Examples of these effects
T A% : {Probability Ranking Sheet)
4.3 Severity —(S)
Worst-case scenario adverse end effect (state)
Examples of these effects
Probability and detectability
TA% : (Severity number Sheet)
hazard analysis
Other classifications
4.4 Detection —(D)
Means a failure detected or isolated
Multiple failure scenarios
Problematic failure latent failures
Diagnostic action automatic rebuilt
T AZ : (Detection Level Sheet)
4.5 Dormancy or Latency Period
Time that a failure be undetected
Example
T A% : (Dormancy/Latency Period Sheet)
4.6 Indication
Second failure indication
T A% : (Second failure indication description Sheet)
Detection Coverage Analysis Limiting factor
Detection coverage possibilities Detection means availability
Test Processes & Monitoring
4.7 Risk Level —(PxS+D)
Risk in PFMEA Risk levels.
Preliminary Risk levels Risk Matrix (T3 EZE4x MIL Std 882)
Final decision-making
T AZF : (PFMECA Risk Matrix Sheet)
During this step the PFMEA has become like a PFMECA
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6.6 PFMEA EXZXFIEX
Limitations
Challenges arise in scoping and organizational boundaries
Limitation as a top-down too Limitation as a "bottom-up" tool
Limitation in multiplication of the rankings in sheets
Level of measurement
1£4 PFMEA i \V2R 2 B S5t
BT - St E Kfh FRA R A B A RS TR
NMETFETESD . bk FMEA (Z)
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https://en.wikipedia.org/wiki/Top-down_and_bottom-up_design
https://en.wikipedia.org/wiki/Level_of_measurement
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