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Abstract: The function-behavior-structure (FBS) model has enriched the traditional function-structure (FS) model by
introducing behavioral variables (Behavior), and has been widely utilized in the design field. The development and
application of the FBS model were reviewed. Firstly, the FBS model was introduced from the definition of FBS model,
the proposal and development of the concept of relevant variables, and the optimization and improvement of the FBS
model, etc. Secondly, through the analysis of relevant domestic and foreign literature, the research and application of
the FBS model were classified. The existing research was mainly concentrated on the development of the FBS model
itself, the integration of methods based on the FBS model, and the application of the FBS model mapping mechanism,
etc. Finally, for the future research and application of the FBS model, the existing problems of the FBS model were
presented and some research suggestions were provided.
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RSB R FEAUE S RORERL, IR T AN
RIBEMGFEEHREFEZ . FBS LAY 4 b7 81T
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ZHBEFL, ARSOE N FBS BRI E X MR =
B $E AR e . FBS #E A 1 AL 7l 58 35 55 07
BT, IEXTE N Ah FBS A7 [ 52 H it
ITERR, JR4 75 2 Y ) A — 2B BT 7T A0
J7 Tl o

1 FBS#HREIENRELRE

1.1 FBS =& MFIEENX

FBS #% 2 i GEROMZE 1990 41 VcHit i i
AR T iR . ATE R W A R e
{14 Th & e 45 BE S PRAT X L T BE 19 N T 1 %
TR . Bk A R IR R BB AT X R i 4,
iR YL e b, IF BN T & A7 A
sE R B BAE A

7£ FBS ARSI FE A, ThBE bl i 4 AT LA
PATZ IR TUAT N . B AT A T 4511
PG, i BERANE. TEA R, 251
SPEAE O SEBRAT N, AT SO T AT N 1Y
R, Hasah X seqr hn] S et e . AR 1
FiR o
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Fig.1 FBS model flow chart

SCHR[1TK: FBS gkl 7 8 MBI, 55—,
K ThRe F AT LLHAT IZ I BE R FUIAT O Bes
5 K WUAT Y Be FeAL NPATIZAT AL S;
F=, RS S HEF M LR TN Bs; I, K
FUAT A Be MISERRAT N Bs BEAT LB, FIMTBcit
IG5 R J7 AR AT B, AT, WA
A Dy ez, MR Z /T2 B EHik . Wi

XA, Wit N GO N TH R E ThRE F RS
PR D, W 1.

&1 FBS REFHDIR
Table 1 Steps in FBS model
HI e 5E X
AR F-Be RUUE MIIRERA T LT IR LD REIAT N

S22 Be-S Vs TAAT e M N HIAT IX AT Ry 1 54
L3 S-Bs HES AR SEBRT

¥ 4 Bs-Be SEBRAT 95 TUAT 1 LR
HB,S  S-D AR R TR

BB S-S bke et )

S®T S-B P TUHAT

WIS S-F WEFEHT TR

SCHR[LE B AN R Fse bl B 8 AP IR
FNRFER PR NI A, RPN SRTE SR Bk
LRV IR TR B G 46 FBS B4,

FBS AL ft AU7E T 1T 28 Hh A A e S
THS TS 8 NP, (HCHR[1]X T
oML : ThRE. fT NS, FFR$EH T
TS o T ELE R SCER[ 1145 H ) TR B IhRE L 4T
NGRS o T I8 52 SCEEEAT VR 43 HiT i)
SRZRERE, DR R AR — e Y AT AR

GERO %5PIfE 1992 4E2 11 T Ihig. S5 HRIAT
R R AR, 8 AT R AR AR T T
RE RN G5 48 2 [B] () B EEE 2R, FFON & < 1A) ) HE 2R
RN RIER . FIE, $2H T IhRe. 17 8L
FRIRIaEE L, WK 2.

2 FBS RENFIAE X (1992)
Table 2 The definition of original FBS model (1992)

ZH X
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g P RSN Tl iy S 5 2R (2L

1.2 FBS#&EHEZE X HTE

1998 £, ROSENMAN FI GEROPH# 1 7 —
BT INRE . T AR E . XL
X5 E URE A A, REAE N T B Zhig
MH B 3T X 5, ST B AR
ENNEE A SSPIEE R P P N W RSl =0
TE U C A a0 N U B8R (why  the
artefact does what it does)” (&%, B A Ll
H 2 H R SEIH P 75 R K Dhae i e sk
HCNTHIAT AR, BT E XN “NL
il i 7E H AR R R I AT MBS R, 1% e X
A i 38 B N T s BUHAT N Be FISEPRIT N
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Bso 2514 1) CAERTAG € SCHFEA b8 s n < 44
1% (material arrangement)” SR 5H I 2 X 25 1)
PR3

SCHR[3POT A2 32 BENE S 1 8 XWLER 3, JUH 2
XTTHEE RS, A BT S R B vk B A1
SR, AR ZRE . TIPS N .

%3 CHR31%T FBS KIE X (1998)
Table 3 The FBS definitions by literature [3] (1998)

Tt N LAl f AT AR 45

T N TS ERE 58 EARIASE T AT B 72
Hhify NTIHIG R TERBIMRHES Je i

SCHRBIA N BT — N R, Wik N RTEX
AN O R R I B A e s S X L
H I N T s sk . S T & Mx L H Y,
SCHR[31VAEE T 41k FBS R 8 A5 B 14l idk 4l
Bl 2 fioR . Kt B IRy R 2] P-Fe-Be, ¥ K H
1) P A NINRE Fe, )G H =4 X 1) 6E
Fe AT N Bes ¥4 3 Wi BRAH N Hb Y™ g 1] S-Bs-Fs,
TE MR 52 T 4540 S X LIS BRAT A Bs ATSK
PRINBE Fs: W1 KPR Fs-Ps, W€ 1 Bk
INEE Fs SKIRISZER B G Ps; ¥PA5 5 B 2 2
% Ps, Fs, Bs-P, Fe fll Be, H:A¥isebr HA
TheeAAT R 5 e & B 0 CL R U Zh se FAT Nk AT
teis .

Hiedis®  BERME AR 28 AR
P—> Fe—>» Be —>» S —> Bs —>» Fs —> Ps
ZEXTE

2 SCHR[3]4E T FBS K7
Fig. 2 The FBS model by literature [3]

1.3 FBS =& BHATHIENX

2004 £, GERO #l KANNENGIESSER™ @ it
SIN “REBEME” R “HiE I AT P
JET FBS BiAl. fEFMBAIG, ThEE. froNRngs
FRBLE 3 A “tE5L” e WA, Rt
AT . BAIERDIRE. 1T Mg 8 4
WL EM A T —HEE 20 NP ERHIT
T, X — R R 55 FBS(SFBS)EE AN
Kl 3 fiws

R 4 FESCHR[A4]H AT LR AT E Lo %58 X
i 7 1998 SEICHR[3IMIE X (& 3), #B7 N&H]

B TG I E (R 2)o

— B ik > R = RS

B3 153 FBS B
Fig. 3 The Situated FBS framework

=4 STHER[4]%T FBS BIE X (2004)
Table 4 The FBS definitions by literature [4] (2004)

ik vk BT LA v (4 H 1

. (The purposes of the design being designed)
Th N ) B TR 45 AR A L R e
4t N LG o3 B R R

1.4 %f FBS #&& AT

2005 4£, DORST #1 VERMAASPIX} FBS 4
R R BT TR, Eik L+ LEd, k.
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XT3 FANFE A ) FBS FE4Y
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Wit Pk,
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SEMMESAESE, e &R EX B IMFMIIEEN
RES: OB B A X E AL B2l R M R S
SERVEERLRY, RN D RE MM & IR R R IR T AR
I

SCHRI61Ks 45 14 58 SR e il it B A
RSFRIURIFEAR DL AR AN KR R, AT e SCH A
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RAERGAT AN AR [N S5 R LR 5

%5 VERMAAS {21 FBS ZE X (2007)
Table 5 The FBS definitions proposed

by VERMAAS (2007)
B 30

e FR TSN T e H o e
7H T Oy B

ity NTHIS AR RST JURRAR B R R R &

1.5 FBS #HEELIL

2013 4F, CASCINI %@ d %t SFBS LAY
SR TR ) R 7R SRR N K E
XA FERFR N, IHEEY B SFBS B4 1 41t %
7 SRR AT EL R G SO HER, DL SR SRR
5N THSIhae. AT N -TER.

SCER[71 N, SCHR[ATBA iR 3R 2 1 B v il el
[ %L 3K (Requirement), {HIFAKZ & 7 75 3K (Need)
AT ER(R)Z A X ) o R W I FE Rl iR 1
RVELH, (R ZR R e ot T, Witk
& 3 B2 5 A B TH SR (R) 2 7 Wt DT RE Y #64k
AR R FBTE N DR 2 7R SR BICESR N R AR A
pIIBUN

SCHR[71ETS 1 FBS ALY () 56l B, @ik 5l
TR N AR 2 B, XFaERIFHFIZE R E X
B Beadb AT 1 B R, Wi 4 Fiom. 1X 2
MBS, A3 7E R 45 FBS HESE (original FBS
framework) /1 42 H 1) il € B B A0 4% 87 1 0 A2 1R AT
A, FE IR TSNS R) R AR
FRBRES F, ST B AR R AR

/ / ,ﬂ ~ "Aé’\ \
/3 1/ % os
{ / Ri e//q /\1 ) | ( RﬁRﬁ i \) \ ’
N7 \ O\ U
ettt 5 \& P //

HALAE TR
(@) (b)
—— i« W <> i = RIS
B 4 CASCINI #2H 1) FBS AR ((a) 7 R 1950
(b) 7 K 5E X)
Fig. 4 The FBS optimization model proposed by CASCINI
((a) Need identification; (b) Requirement definition)

PEAL J A R 3 o oRg 7R SR AT 2SR A & ST

SFBS R, S i T S IR B AR 55 AR 52
IWEI AT 1R

2 FBS #&IARENA

JE I F ] AN S SCHR G A B, 45 FBS
MR E BRI FBS BEH MK E.
BT FBS AL 77 v 4 s A ISR ATL A1) 110 182 FH 45
J7iH, i 5 prse

o
(a) +

= |

El5 FBS AN K5I (OFBS BB A DK,
(AT AR, (DIEZRIYE; @%ET FBS B J5E
erl; GFBS BRI L 1R HT )

Fig. 5 Classification of FBS model applications
(@® Development of the FBS model itself, (a) Behavior layer
transformation, (b) Extensions to the framework; @ Method
integration based on the FBS model; & Application of the
FBS model mapping mechanism)

2.1 FBSH#REBEHALRE
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“UTH B” JEINEeAT -S54 5 D Re-
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HlE W AT NN BIHRAEAT N, FERF A AT ik
ITRRBIANIAL, DL T 9% 55 A1 AR R 0T R4 i)
Fo0; SADEGHI 0y g 17—~ FBS A i ik 4%
A 45 (product service systems)yi z\ 2 [H] #% 4 (1) 5
B, AT RRIG RIRSSAT RANE AT N, BRI
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o TR oL, $Rm 24t Wl midis
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TRIHT A,

WA — LR FRAT N Z AT I . BB LR
BBt R A, s s AT IZE FBS HEZE
Rl b, @dKATRAEEMANEE, 524
FAR A HT o B SO B AR A ML U 7 ik 5
SV SN % AT MR 2. 5 A
o) @, FESERRT N Bs HIEEA b, 33 F 2R o ALY
FICT NZ AT e, TR EAEEAT N Be,
WA R O 5 AR A g U AL
IR, HATIRY S FBS M4 A, A AR H)
R BT N BT RN, RS T — R
Bt 5 M AT N R T
B, JETINRAT NEE, X7 A BRI Ik oo
., SWIAT NZA0%, R THT FBS AR
A AR Th e T AESE .

X FBS BT N2 AT R R o AR 4
A DAXAT AT BT RN, B M R R e A
WA . HRAT AR N T ER AT
SRR T, B AT IR T I R 6 Bl /R F it AR g
ITIX Gy, JG BT AT RN AT B IR 2 AR 5
H BT A B L B T = AT N, 1 H
FUAT NS AR X b
2.1.2 FBS #AERG T &

R fiER BT T i o 2 1) 17 R 1] FBSS
BRI 5| B &, TR E 1 FBS BB, 4R
oI N8 WA E, v Lo AEEXE 6)
R E 6(b)FTw. AR AT 51 A4S %)
FBS A5 28 BN WS A5 # A 5200, 40 EE-FBS 15
RG] NS AR B & IR IR RE . R
XNIANNEEAETE - DBERHRT AN, W
CFBSS AL ELE M Sr JE5IN S, SE8L FBS

Rl AR S

T——>F

De——S<«— B

U

T8RS E-RN
D-3CHY (@)
6 FBS HERY R[] 72K
Fig. 6 Classification of FBS model framework extensions
((a) EE-FBS model; (b) CFBSS model)
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IMUF T A (77 5 AW e B 45 75 1% MA 2516
T ok T Rl SR -Th BB 4T N -4 M (CFBS) AR R
NSRRI B, IR T RS R
07 B A VRl s TH AR B AR V5 QIN
DI SR AN« 7oK 7RI HEL 7 B2, 4R 1 RFBSE
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ML, DISeBUA M E M 8 E R %
O A TR iy o S ER A R R B B, R RN
A FBS AT, e TR T AN
YR 5 (¥ EE-FBS A5 7Y s oA ST DB iR s # e
RNHR AL B CHRRT R RS AN
FBS #7557 7 PFWBS B, Jf DLt oy il ) 2
TR ARSI i, R Ry TR
AT 2 ANFUSATR T R — A, K
FES A4 F1 FBS BRI ML AHLE &, FHFAE FBS HE
ZEREIN “H P AR U7, #EH T —FF UEFBS %
AR,

) Ry R LI P RR Sy
BB m (s B, $RH T —Rla S e A E
(Attribute) ({1 HT I DI RERIABIAY, B FBAS #i%L;
ZHANG %52 et 3o AE 2 50 A 78 oy — e A B A
EEG R I, S5t —/> FBPSS #%Y, {EH
SRR, NS FRIR f VAL () s SCHEAT R
s DENG™ % 82 7 BRBE M 26 3177 2 1PA o 1)
YER, B 5 N “3 85 E” AR, JFR T —F FEBS
BRI S o R AR R R R,
T 7 %238 i s B % 1 B AR HE R O R Ok A R
CHRISTOPHE % P*13L F 5 B 0K 5 TREME &, K
FBS B SRR R AT S, FI AR R
GBS F (SysML)H5“ 73K R75I N, @37 7 RFBS
B YANNOU 254 7 —Fl UDIP i F 7,
SR A DL B0 A1) 38 15 11 (radical innovation design)
Tk ) FBS AESE FTIE B )8, B R
WA BT ELS A T VA HE SRR S 58 6T RID 7418
[ ERfF s SCRiR[26-27 11 [7] FBS R RUHESL 5] N\« J5
Hop” s, @7 YiRe-JE B 1T N -45 8 (FPBS)
PR, SCHR[261K FPBS FIBLE AL Tyl df4E &, JF
KT 5T FPBS AL AU S AR HR Ak B TR s
SCHR[2712E TR AL RN R Giis BAA R ENE S,
FEH T — FEE XL S 52T FPBS AR R 4t
S PR R A RS I BN “ I PN E”
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2 NMEEFENL [ PFESB LAY, SRR 2 (RIBIAL
1T RTINS FBS AHES & 56 ME & 1 1T 5 R 25 )
Z VB YRGS, AR D AR M v a R TR o T A
FE 1) T AT P15 04 PN 18 W & it
REFRIMAKE N553E, 75 FBS JE A HEZL LAt g
N CHP” J “PRaaB L7 2 MNHER, BT —
Pl CFBSS #5581 K AH I (1) v LA B s T i 250 A vk
W KRR FBS AL ESIN “H
K7 A CH PN, S CINEAT NRRIE @ or
7 RCFBS #i7Y, 7EbFA BHE T BhAis
JUEDLHCEAE UM SR HUd 2 .

i AR A ER FBS ¥ RS A
Kb AR AR I A R B ), (ER
JEARIY IR 7 25 K B S B AT 4 I B S DL A T
TS SEPRAT AR L R . ghgh, WfariEd
RSB FBS B, i & AT R Q8 %
TR R AR R TT 22—

22 ET FBS =BG ALK

L AN R BB e vt 7 i, Rt 7 VR SR
MR a2 — . QIHT 7R A AT DAY 2
BTSRRI S R, T HooT DO 2
By AHEVRME BRI AR R, e R .
FBS HALE AR s A 7%, AMXTR%N T FBS H
SR, T HAE TR I R,
Forp 5 H - 75 3RAH S VR AR B it 90 (1 B A
22,1 R PFEXRAMXT EERR

R F P SRR A W A% L A H
Mo K FH P 7 SRAS B RN = B Th i A2 2 77
S PSR P, B X FBS BEALLEH R
[ 3R DU 2 46 77 T A7 AEAS 2 IR W 72385 K FBS
FERURN P 55 SR AH R T VR AT SR AR, SEIM TR R
A hBE I e e, Tk 75052 @ it 42k FBS 17 5 ]
JrEsR M, AL T Ra-FBS B8, K FEREA
ik PR 2 A e e i 2 P AL R I Th g FEA
AR FH RO Kano B SREN (1 CBE BT B &K 5N
& 5 FBS B8, JEROR B iiEe: SCHR[34-35]
JEIEFE FBS S5 N7 ok SRR R,
FIH BRI B BBk, XTH P K
HEAT T, SR TSR B AR BN ECOR) Ak
W, M EST FBS AR SRS, 4 55 Rk A
LRFEN B AR A T FBS it i, #2H
TEE P AFBS SR R 5, it A
SUAT DU R 75 SR FRECS T AR s B Rt P

HEf CMR A1 FBS B2, S 1 — Ff BES [ I figé ke

L HE TS ThEE RN 2 8T CMR+FBS 1%
VPR TR R, 2B A 7 R 2 Y
A HTIRAE T3 W7 M s SCHR[38-39] I8 4R
B QFD 1 FBS & 4Y, 358 | H 7 7R sk 225K
A R R B, HIE R QFD AT FBS R
FIVR R Ze M4 “OF Fl FAST, FBS, TRIZ il FMEA
4 FhBL RS AEQE & vE A R B B LS, 5
BT A RS E T A R SR B 4 B 7 25
&t

LA B 72 R P 75 SR AH DG T 1R /R
TR, 5 FBS BT 5 Ok iRt FBS A5
BIAFAEIA R, (HFFRFE 5 % FE 75 R b 45 R 8k
FHBRIFER S R B ER, FitieE
i 3 74 1 < Kl [ET 8
222 BHRATEEKR

FR 45 FBS A5 28 37 FH 435k 1) A [, 8 1 42 3% FB'S
A 5 A A R BB 08, 15 B RE s AR T
TRELIRRE, b T A O 4 F i R i R 4
B, TEMEAS P X 4> . HAMRAZ F1 CLARKSON!M!
FIH FBS [ m i L, i ok ks AR Ak i 7 vk
(change prediction method)f1 FBS #HAE A, #&H T
—ANHF TV 6 FBS BEEh )51 ZHANG 25142
LR FBS FIRGIHEFE RIS, $&H T —FhH T4 K
B ZE N R BT HAL B R Sk R, FIH
FBS B4 24T 56 O tHE B R, 456 0
PSR G BIE R LI WS B E B
PRI 2 RHE LS, £E R A BRBETHIS R R FBS 7Y,
P T —ANE BT 2 B BB R S s T AR
B, Ha et TR TR B A0 HT SRS Tk
Dy S A S M - SR (C-K) RS 5 FBS A5 7
HATRE, $RH T — MR TR R E, A
FHFRAR AR 22 (B % FBS Wit fE k4748 5, 3%
ORI Wit 7 55 28 Uil s 1900y o B e A 35
ALY FBS BIRIHEAT AR, B SRR BRI A]
o, PR T DA AR 4 1 7 B AT HE AR Y
TFITE s A BTV o WL 2R e A7 AE B M AL i
B, ¥ FBS 5 MAHRIEE R AT SRR, SR T
MES WAL R G A, ) A RS AR AL
MU AT B0 MR 5 258 i 5 B TRIZ A1 FBS,
FIH = F WA, @A 7 —FEr G T A,
AT DL AN 56 3 3k Ak 7 1) B ROR AR B LA s
#125T0 B QFD #it. FBS KA E HiR 0 ¥ it
(custom design of experiment)7E M & BT B HIAS
[R5, Jd e =35 S R VR /S P A% 3 5 11 (design
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for six sigma, DFSS)fF7E K 0@, $2&t 1 % T i
3 R A DFSS it J7ik: 28 MR T %48
WAL RE AT AT RR, ¥ 2 N FIRF FBS 1
MR, 45 A oot 18 4£ 5 7% (improved  genetic
algorithm), & T 2 HFr 0-1 BEMRIBIAL,; 22
FULEPURI ] QFD 5 idsR1G M TR S 4L,
BT FBS WAL DM, KRS S AL
PR AR 5 G, SCILP= AR R R s ok B A
RSO T LRI AR, SRR T IRE S R FBS
WL SR A A H RS, 32 7 25T Creap T 6 1)
I 250 SR A AR I 1) B A B A

WA FBS 5 HAth 7754 sl 7t 3 22 g
AT I FE A A ) 8 BT T A AN 2 AR EL R
78, il R R o e AR i A 0 G0 1A
RIMEZR IS . phAbdE e A B i, 25 H
TE PR Q0BT 15 Tk R AT 2R AE 4 ke s L SR AL A B )
Hristthg KRR K EEH L —.
2.3 FBS & BURREHHLHI A0 B A

Sy EBRG e FBS BRI T FR R A
25, Xt FBS 43 JZBURALHIAT L 80N 2. H
o — LR R TR FBS 43 28 g WL i v R i
Xf ot Bt A2 AT 20 IEBF 9T, KANNENGIESSER
A GEROPMR t 7 —Fif iz & 43 BT AT LA 8 1A A
BT, IR T Y B 23 5L FBS HE
Z0 b ok sz X ¥ vk A2 9 BE ALl FILIPPL A
BARATTINCWE — B i 1 55 546 58 B 1% 1148 iy
% (interaction design integrated method) % i1 2
WS 2 FBS HEZLHEAT 04, i R HESLR 55 A\
M52 H.(human-machine interaction)43s,; % > 21>
FIFH FBS HEZE ) B s BLER AT R 40 #r, ERAL
VAT RIFRAZE, FREL ARSI RE, 4
Bl T AR AR IR A IR FBS 3 A
JEIRHIMUR R FR, MR T B R AR 2 AR, 4
BRI, FH T Bt R L% 2 M T ik
SR A ST S R K 0, R FBS B
o LR AT I IR, AR T AR SR
T FBS AL #3255 0% FBS B it T
%, FMH FBS X 3RECK & 75 KLU B DI RE . AT
NRIEER 3 DNEUGHATEEL, KRR RITRES
MR LS DTG, ol i iR e AT 7R SR A 2
TRBEPTRH VR BoRE S = 4R, R
H FBS 3 N2 RIS ¢ 200 3 480 N it AR kAT
VA, SR TR SO AR HESE

A — LR 55 244 FBS (B HLHI7E y—Fh
T HBT, X st A i ) @ e vk i
FEHEATIEFE . BATL 250005t b 87 3 72 %8 542 48 1
AN, FIH FBS X R FPEIEAT HOIRERAE, H4
G AL T R T — BRI SR UR A IR U7
BOKIL 1 RANADE"*' ¥ FBS #7187 H T-F i %
TH AR A TA KK, FIF FBS X405 AR &
MR MARIEAT T RoR; LEE &2+ H ¥
PR, B TR B, IR FBS
BRI N EHIR R TTHE, B T —F AN TR
%i: TAMA 1 REIDSEMA M2 i T —Fp 57 19 7=
SRV EE TV, FIH FBS K= ifE B0k
WIRAIR L, FHET =G BT IR, &7
— NI 7 £ LR LI 2550 FBS fE AR,
PR AE R BEFERR RAE— S, #EAL T —Fhee
AT KOHIR H] FBS (kS i L] 491 7 1
FEAR S Je HARRENLA], DL SCRFAER 00 T 72
A5 VAL T AR (S 2 BOTT Al MESMER
BT T — AT BRI E 7 Bt [ AR
A, K FBS HEZLR VPl B AL 7 i AT
AR X T FE A &4t s EICHHOFF
MAASS' 7RI FBS Wi MLFIBEAT 1 UL 20X %
Lo, FREALT MR o K AN E
##; POURMOHAMADI Fl GEROUSJE T FBS 42
Tt iR gAY 77 %, T K T LINKOgrapher ¢
TR, SEEL T bR ARG 2 b TR BT R
FILIPP A1 BARATTIN'MR 7 — it 1 2 1 %
5%, M FBS FE2Y R AL % 77 iR 3 T
W GUIVOHR Y T — ML 22 48 A2 T (mechanical
systems and assemblies)® /R /7%, ¥ FBS fE A%
N, NN RS A R AT R R
QIAN A1 GERO'FIH] FBS HELLHE HY — st 501K
For, M TRTRMEIHELSR, BT RN
5 FH 2R b B B2 F S FF & Gt (design support system
using analogy); GERO 1 KANNENGIESSER!?#2
T ET SFBS MEZE M A W AR A, FH TR
P A By ) S5 O AR 3 (R v R O AR R RN T R
K| — IR ) FBS 26 4 AT AR 207, SR
THET FBS (8 80 4 M B .

AN —Eert 5 R A FBS Wi 4T B Ak
PR AS, 1 BAQAT 257N FBS REHI R
Tl EMPURM &I, $H 7 —MET FBS i}
BRI IE FEARRERSR T SCER[75-76]1%& T H
FURER NS R, FIH FBS 45 2 MU kA id %
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THESS IR FROF DR, REFEZRMBTTT
& TS FBS AR RS H A A
S FEAERI BT, SRR B TR AT N S5t
FRERASE, AR 45 L B0 240 SRR U SRy 52 s ) 454
AT A -

BUA 95T FBS BEAYMS AL AW 7T 3 2 4
RIS - HAl B A B AR R, kbR
T WS AL A B 1) o s 7T, dn A A
AL R EN TR B 5 0] W e R HE AT A A
RARM RS L —.

3 FAEREEAAFEEIN

FEREIRE

(1) FBS BiA! “17°8 B” WKL NEET BhE
AL AR T, BT R IERNR 2 Fhos R
BATIX o FLLHE, X T BAT R RN “EE” &
Je CRRE” MFESN. R RIS N
WAHIAT HTE W FAT R IRE S b o

(2) TERF FBS AR it Fi o, 801w i 1)
PRRBEAANHENM. BSA GERO 1 KANNEN-
GIESSER™TE 2004 4F45 2R ®@5| A\ SFBS HE4E, {H
TAFER P FRERKMA L, EEEREHT
BB S i, A ) FBS BRI R R
5 SR 1) T A e S Jo e e 1 e

(3) HI-T FBS B8 W U 1A A, AH 252 X
R 2 KA. FBS BERIth T RE . 1T .
ZEREhZ —AMARAELL . gERtb R IE T, AF
TR RR I HEE DL 50 SR 2 48

(4) iz ] FBS BB AT WL | VP AN 7 ik e A
fif5E TAERS, YORFERFERITAR A GHELR,
Bt N R E AR KRR R T AW T &
i &

(5) FBS #5584 B 55 1 SR fige i 78 mb Bir 1 A 09 80t
BRI BT N SR FE BT 45 IR 1 95 T B
ORI, AR TR TR ST R
REM LT, FEMLESRABIERES, WTRESH T~
At LT RS 2R V0 R R SR 1), S T T R .
32 WAREIN

A EiR 10 f, 254 FBS BLAULE E N AMIE 5T
FN R DL, S N

(1) FBS MR 43 28078 . H AT AW L2 M
FBS O 77 A FE AT 20 2500, 38T 2 4 G
TR IR, BRI T R, X525

3.1

RIFEATHEVELHLAH 5, PR By 2 SRR A A
BRI 2 (], BRAMETT LA FBS RER f B
FA AT f FE AT 40 280 78, 430 FBS TE&AN K
TSI FH TR, DA R S A s T T VA A )
FOFI A R K Je (1)

(2) &5 AT . LA R BT SRR,
TE Yy ReIk AN & W (A FL e A7 38, 7@ FBS #
AT RIAE RIS, BEFRAT NI B T Re . 2
P 7, SRBNELFE ANLAS B A P N AE
P IAT R F BE S 7= b R GE s B T . R B AT LA 5T
T RIMEAT NI Z MBI R, W RAT N5 Hr A
R @R, FEMAT N R T se i 2 AR 7 &5
KRR .

(3) % FBS WIS HER . 78 B H Wit i fE rp
ST 1R TR I B AT DA i AR . R
FBS APARBNBEAT B B e B AE B, 58k
BT EnIR E H & FBS AR 5T J7 1112 — . A FH FBS
() A R U0 38 AT H B P B R R 2R s R
A, FFHBEIR R G EMT T A Ak
PRI RN E . ST 2 BT AR E A FBS
(A AR RO, 45 e R A ) o R 0 e T e AR )
SR HEIVRRIR, DL T Enis an e J5 & 6
Bt R,

(4) THEHUH B FBS J5ik. TSN BI B %
THRRIFHEFENEHR 2 —. X T FBS MWL,
el T Y S AL R A R A, @
[F) 27 i LT TR, R TEEALA B FBS &
7 W Bt 3 2 2 FBS SR SRR 78 7 17

(5) RIS RIWLE  /E FBS & Wb o LA
RN, DAIhREME MBI N BN, 7
F-B Al B-S WL FERA FEE T % ity
e, AT TESE £ B ST B BT A Th R 1T M-
CEMINEZERETY, JEY R DR G SRR 7, BB
BB AR N RIKEE B &R0 T R it 2,
I 1 2R A R ) B R, 1A 0 T R R T
R, RRIEMR PSRRI TR

(6) NTEHeR5) FBS Jrvk. N TR REIKBh
BT R W B R R Bl —. NTH
REAH G VAT ATE FBS BRI At A N, HETf
AL FBS WitiiiAE. . FIF AN T2 G5B
Ve vh 38 PO 8 A Ao A B 7R SR AT H AR 5
FrefmniiE, e Hab i Skt
1T FBS iZ B il F 4%
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