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A Case Study on the Importance of Residual Compensation in FRF-

based Substructure Synthesis
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Abstract

HEFZ A% (substructuring or substructure synthesisyS H-4&-7 F(substructure)®] F3 S
3<=(FRFs, frequency response functions)E ©o]-&3le] FAH4d AA F2ES FEA(dynamic
behavior)S b3l 7] EA olo] #@F o2 W Zddd F, 4P ALy Fe
712 PHAAAez BEFZ A4S Y. 23U, o7 JHR) QA= Qs AME
4 2AE AAZ A% AA FREY FEARE Ao)E 2Ah FAAHQY o|FE 13}
A R3e HAAFESG AN FHEE o8 712 FAHAE FaF 8%l ol g
A7 T3 ol APHAY £ AFdAE old 8 F, AHHoE 4 F85A HtE 2
=AF 2 AHmodal truncation erron)®] FHE LT g TEEC Holq EAHEE FY
FoRN, REAAE oE Qe ¢4 FRE Y At e 5 e A& HAY. F
A% FRF & oj&3ld o]#3l A8 KA (compensation)dlE A7]8t o]& iy FEE] F
gote] REAE 29 9FE 4T Fd F At RE B4 5 T(complicated) 7=

B9 st 2=AE A9 &S £0]7] AsMAM EE FRFs & BAS= AL

ALY dgs =48

1.M &

RE7Z FAELE T2RES 2 19 g
REFZEZ UFD REFZ NARE ALY
HA F2EY FEAE A3l RN 2
E %54 WHZ(SDM, structural  dynamics
nodification)| = E&Hch F 714 FZE(base
structure) 9] FEAS WA AHA B2 F2
E(FZ FEM EZ¥)& ZEssle o, o9 5d4E
Jd5% £ JL B FZRES HHFY F
A gt

FETE 4L LRI (spatial model), LER
d(modal model) T8 3L §H X Y(response model)ol]
dated BT A" 5 Qlow, odHezE T
& ZAdg sk ey dAZE ESAd
tincomplete) =& E& o8 7[R LAZ 13y

T gadgrled AATe

CEER=E]

¥4 Ao Aols} WA SDM L EHo
RETZ AT AL, $-BELS o83 da
DA AL g3tE R A e 2L Bl
Aot AA, 714 FREBo] BT ASdE ¥
A 44 F4E 5 Ao 71A FRE EE o9
BARA BZE 4%, FE 2EL BENT 4
A gt &, o]gA wEoA FE 299 A4
e 48439 A8 Bo|y ogF B¥e 1
F3 JHo g A5E S A old g, 7)
A FZE9 FRFs A¥S F3o vinyg HA
7% 7 At €A, ZHE FRFEs & REAE
2271 gttt Rerde FE RY EE &3F
FRFs 25-E] 7@t 535 714 F289 34,
FE EdoM 2E 2= o7l ¥ 4=(modal parameters)
g Adste AL Brsslth qaRerE AF
I Gy dF dAdst Aug 5 o =,
AgHoz FAY 4 Y& FRFs 9 F3 ¥
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Fig. 1 An example of FRF-based substructuring - HDD
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Fig. 2 A symbolic illustration of substructure synthesis

3j4] FRF & A4 (regenerated FRF)3IAL FE R
d2Re 7§ g% Z= ouSeE o) &b
RFE AA4% o SAdn) gutros fAMFy
T HHRO 2~349 Q& T dey veg
X3l FRFE AASE o8 919 dge
FolEdn ¥8A Uk B AP ded
HDD 72E R gl 24dde s33e
ZH, RoAE QAR st 43 AR ¥
4 A4 Jdg F due AL modth 539
FRF&  o]&39g oleigt 2ox8 BA
(compensation)dt= WHE AT o] diY F
ZE H435t E‘:Z}a &l g A3
9 F dde A& ¥ vixgez, 23§
(complicated) TREd] w3l ESAE Q319
FEFE Eol7] AHYA EE FRFs & HASE A
< AHKBE, ofE HAsty] s dAHY o
g =AF

2, J|& o|&
FBS & ¢ o8 711 we] A7 o

% Jetmundsen F®o] JNE¥ W H(improved FRF
coupling)e] 7} de] 2t} F A RERX
g ¥d3te =A4A 947t Fig. 2ol Wb Qo
R#I TE RETZE AY BY UR ARE
(intemal DOFs)E YEUx, S& ZAY AH:
(coupling DOFs)E YEbdth. AAHA 7]&stA
Agza dy %‘f’é&{i% He3d, dE T
ZE C9 FRFs & FEF29 FRFs 9 g3 7+
2 BAHE “"&E"U}

[ RR [H C]Rl‘
[ 4 ]SR ss [ C]s’r
{ bs

HC]TR [ C]n‘

[T
- [ A]xg H ] +[H ]s.s] [Hﬂ}ss
'[HB]m "[HB]E

= [HA]m [HA]SS 0

0 0

[[HA ]RR [HA ]Rs 0

[HB]n

-174-



cover {1356 DOFs)

base {1302 ROFs)

Fig. 3 Case study — simple HDD model
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Fig. 4 FE-derive cover FRFs — effects of mode number
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Fig. 5 FBS results — residual effects of cover FRFs
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Fig. 6 Residual term of FE-derived cover FRF
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Fig. 7 Compensated cover FRF - dynamic residual
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Fig. 8 FBS result using compensated FRFs
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Fig. 9 FBS result using partially compensated FRFs
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