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Visualization of design interface information based on detailed failure mode effect analysis data
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In order to improve an efficiency of failure analysis process by using failure mode and effect analysis (FMEA) and failure tree
analysis (FTA), detailed FMEA/FTA support tool is developed. By using this tool, failure mechanisms can be analyzed with FMEA
approach as well as FTA approach. In order to improve coverage of the extracted failure modes, new failure analysis approach is
proposed, which is based on the interface N2 chart. Interface N2 chart is N2 chart which is extended to express the interface of
mechanical system. Interface N2 chart can also be used to visualize the failure analysis result to describe system structure based on
the knowledge obtained in failure analysis such as causal relationship of fault propagation. New schematic visualization method is
discussed to realize useful visualization tool which promotes comprehensive understanding of failure mechanism.
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Figure 1. Example of detailed FMEA sheet.
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Figure 2. Example result of failure tree analysis.
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Figure 3. User interface of JAXA’s detailed FMEA/FTA support
tool.
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Figure 4. Description of interface as network and N2 chart.

4. 2. AvB—Tx—2AEEFANT-FREEFIZOEEMER L
FMEA/FTA Z H W= T2 BIT 5 R G o rtm L% H

N, A F =T == AREHN AR RGN T EERET 5.

PEFD FMEA R° FTA /34713, & aIZEBL, I DR
BAIRBEAEE—REYETLT Ta—F ThdN, 22T,
FHUCIN AT, UF IZEB LA EG ST OFIZERNET =)
FTHIE BN Ll as. ETIREEOIEOT
g% Fig.5 127 9. 1ZUIZ, ORERIEEFBEZ, bR
70 & CHR AT R r%%&ﬂﬁﬁfm“é. R, QA B —T x—AF
O, ESE, HaERAATER LI A4 ETRAT
%. CAD 72 & DOER S HE RIS o é%?ﬂ@% fia N — A,
Hdh UF ZVARNT v 7L, ROLYESIZ IF OFEL ZFLA
LEZZERSED. KRIZ, @Eﬁuuﬁﬁﬁﬁ@;ﬂm%n%“n VR BE
ZRHSAHT T, @& 5 SRR L O/ A ISR L FMEA X°
FTA 3 ira3EliE 3 5. @GN RicE Ehs R EE
HHICER T IIF VAR L, HONCDIER LTZA 2 —
Tr—AREWOLEDLE T, BEt LOZEN S L GRS

NTCNDED, X —T7—AERFIZEEN TS IF THD
WCHEDHT, NEG PR R I TETWH2RW I/F A4k
H32%. bL, TDXH7 IIF RHIUEREADOFIERNIZH
7=5EEZHNHT0, THIZOWVWTORESIFRESE—RE
EOTRBEE N T EEM TS, ZOEEEBRVIKT LT,
A EEE T REZNFIZOVWTOREASDIRNDD IS
nﬁ*é‘%ﬁ%%ﬂ TE/\@‘I‘%%’%@WL 2D NHEMFFTED.
FeWZ, REESHRERIIIEENTHDDIL, (¥ —
71‘—X2\% IIIEELRW IE ﬁ\&;éi‘ﬂ/\ I, /]’/5 T r—
ARIZZED IF ZBINT 5. ZHIUZED, 2L Thiedo7z IF
IR TEHRY, (L Z—T2—ARDBEDMH FIZORMR5.

®§'ﬁ.¥'u§ﬁi]7k0){'ﬁﬁﬁ
@4 ‘49—’71—150){’%!2

Q- ﬁ%igom AT 1+
s88
@FMEA, :TM’E%G)%BE weg

BAF—TI—ARETIZ, =
TEEANEROFVY

FTREDIERhORR
VFOIZERNDER

\l

Figure 5.Interface N2 chart-based FMEA/FTA process.

4. 3. AV E—Tx2—ARETEH LT:“/X?A%ﬁ@EHEﬂ:
HOREEACTREABERNBBAELZLAIC, EOHMIZE
DIV R EENERIY, EOXHITR A uﬁ)kfﬂﬁ‘é#tﬁk
TEA SRR IIT VAT AEEZ R T D7D D EE /R E
WAL EENTND, KEHTIE, VAT LEELHEETH0
WAL DA B —T 2 —AREIG A LT IF R oAT i ks
EIZHOWTHRR T 5. Figure 6 (2 Fig.1 31T 2 OB
LA H—T 2 — AR ER TSR RO ALl 2R~ . &
Mg O T OBEIX, ZOHMICETAIREEOHKETRL
TW5A. F7z, Fig.e ®FH @ 317 2 ¥H D"B—A"IZ, &bt B
MHEM A ~ORBEEREZRL TV, Figure 6 F O C
DI, BAHEADIT H FIZZE B TIERNELERZ LD
ES §<@*Buu@TEAi&‘*%ﬁb*/?&iﬂofb‘éjﬂuuf&)
5. FElz, i AT A MICIZETER 'L THLIZD, ﬂﬁﬁﬁ
DD@T/\Q%%%L&U‘J‘KDDT&)%) Ebod. i E

ITHMEFNF I OWTIITHEZ Y HEH BN END T, ﬂﬁ@pﬂuu
75 LOMSIYED B WIS THDHZENb)D. F2, 5 F X
L DIBHBNLDOEELZ T T, MOMBHOREELFHER LR
WS, E SR F N COR B G HENRTFIE T AZEN b5,

ZDIDN, A H—T = —AFKE AT REEG SR RE A

?Eﬂ:ﬁ'%u&f, Fig.6 OFICIE, ML C BRyI7ERSTND
AR T, TOMM O G LT A B IINIITEY 1V oTz
MRS D E NI TES.

4. 4. FTA RN — IO ERFRILICEDZRE G AT =R A
DB

— L OF A R B IE A R D, AT AELT
DL~V DBIRBEREBHAL, OLODOMiEEZ EH 4 57—
ARG IpIan, LTER- T, TORENKRDbONDIOIR R ESE
EENNERBADIRERIL, "V AT AL~V D BRI D SN
BAEL, Z<DE M- HRRE DM A S DI OV TOREEIR
BEAT—F0MAEICHEBEGREL SR Ry b — i L
2%, —RINCES B BND FTA 2y b — 27X O 4340 15
Fig. 2 QLR B Ry T — I X THDHN, 1)ETITRIZNE



S BHDDOD NI, 2)E DR BB O IF
ENLIELDOTHIMMR DI, 3)EDER G EE DOER &L 2
& 5% B 3 SR B D BEAR D DD 53 IIZ N R E D R S
Mo, Bz ry T — 27 &2 W= 4L TlE, FTA Xy kY

—ZIZEENLETO BRI T LI LTEL.

FREOHH
was | wee | mac | @20 | mee | @sF
Wt o | @ | | @ | @«

i | !
e | 1 |
() I |

@ab || B—a HIALHOBROFASERELEL.
(¢ I | S R (R iy g
|
20| c—A c—D c—F ||
&) |
—— '___ —— — ——— —— e ——

a0 Io—B [ #8CEE COBBOFASERRT 5.
o b T T
|
WARE I

@ | BREE, BOBED HOMIELEHL.
e T T S ——————— —— ]
EBGF | F—F l
@ | | |
| ppr—— T———J

[ HEFEEEOFASERRT 5. |

Figure 6. N2 chart view based on FMEA result.
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Figure 7. N2 chart view based on FMEA result.



