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Modal analysis by strain gage response
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The method of conventional experimental modal analysis in our laboratory is difficult to measure the vibrational characteristic of rotary structure

which was under operation. So, the final purpose is to investigate the vibrational characteristic which was under operation. For that, we analyzed the

experimental mode by using strain gauge, because the acceleration pickup that had been used so far wasn’t able to be used which was under operation. And

we investigated the vibrational characteristic by using the acceleration pickup and the calculation by computer before operating experiment. Then, we

compared each other and examined the correspondence of the result used strain gauge. And we calculated strain modal shape under operating.
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(d) strain mode (fixed)

(¢c) displacement mode (fixed)

Fig. A.1 1st Experimental Modal Shapes (Hammer Excitation)
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Fig. 1 Experimental Modal Shape No. 1
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Fig.2 Experimental Modal Shape No. 2
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Fig. 3 Experimental Modal Shape No. 3

NI | -El ectronic Library Service



Dynani cs & Desi gn Conference

SHHIEE LTV BT LIRS L Oy VR REED & X
L DRTHD. BALE— FITEER CIRER 0127250
WXL, FBE— FCIREES TR ENRAE LT
ToOIRIENAKREL 25, HERRIETIIE D)
DIz, ARIZEET S L CERICEVELN
I — FEEE— FOEORKE S RS 2 Lot
ki, TR, X 9) OEZLVIToERMD,
B DEFIAT AEAIIENE— REEET— RO 2
BEEED 7 L NHED Z EbhoTe.

3. EBRBRFOESLE

3-1 ERBHEER  ERESERT— FRITIIEE
HOZ OO A RRE X & COBREEIZ BN T,
TE LTAREN T — & 0> b RS OIREFIR (Operating
Deflection Shape) %K, 7=A—a AbLETH
DThHD. ZOFETEROERRT— FRTOFEL
B0, EBIEEN L QO HRETORBRS 2R
THIENRHERD T2, BETPICRET HREEZEA
T HIDIVIIERIEN R FETHS. 2171, &%
OHRESEFR LR, AL TWBIRAZRD 5 =
EDREEETH L0, —EORETEFRICEBISE
TOREECERBITHOMLER DD, i, Kbt
£F ¥ L xNVEEREZ AV, EROBAESIZHIT HIE
7T #FBAEL, SHERTINETHB,
SENIEREE EERRE Lz ryaT 7 VR
CEEHTHEEISE 2 L oicL, JIERT LRIEERTT
277,

32 {EENE  ERE— FMERFCIEEANE
HADTHAEEREE AV, £— NMetREE
2179, LaL, EBEEETCIIAS L2 IEN%
RKbDZ L BHSRZRN D, EEEEARD SN
HisEZ2\. £ T, RFFETIIEERDORIET —& &
L CRETF— 2 DRI —RA~7 MUVEFIEL, fHED
HEHEZFRIT A DI R L I BRAZHEL,
EBRFRRETo 7

R =AY MVIISERORERT — 5 y(t) DA
BEEARS Y (0) DU — BT L 0T, 'R
e N

Wyy (w) = }ﬂ{%m Y(@)) e (10)

IR =27 NVTIRIB SR 2 FF BB TH 5.
EFRIC L VBN -EORMT—7 27— EHL,
NI =27 M ERD, RigZEHET 5.

Wi, ZREZEMEL TAMHOEHHE LTS,
RIEZRDD &L FIIPEL LIRT =27 MLV THE
FISBERDOAFDRD HND D, BHREOMIEEEYE
ET B EDBHERNED, KFFE Ty o X AR
FLZERV, 5HEZITo7-. 7B RARY MLERKRR
(e

ny(a)) = }ﬁ{%m X (@)} e )

7 1 RAANY FUIIEE RO X (0) LSRR
IRODJEERLS Y (00) OOFEBBSEARE RO DR CTH
",

Vny (w)= Wejw,,,t
X(w)= Xe'o

Y(w)=Ye'™
LLics %, kAEHEDZ LNHKRS.

: 1 —= .
Jogt _ 1s Jol |y jod
W,e™ = ;1_12( Ye Xe’™)

= lim (—1~Xej”" D CEAS RRRE (12)
T T

L7zido T, 7 aRARY MVOMFRERD D &,

EWVWHBMRICAR BT, 7 r AR MAOAFEER
D3 LBREALINERDMEEERD D Z L2 k5.
AHFFETIT - 7= FHEERBR CIUSERIZR T HIRE)
F—H L LT =R~ ML iEstEZ AV, &S
DA E L TBRA EICERDOMEETH DT B AR
~7 MONERWVEIEE{To72. 72, SEIOHF
T FEEORIEHE LTI T TE LY, @
FiREh & Eghs0RER 2K

4. SEERTE— FEHT

41 MEAE AR FAVIE
5. MEFRICESZEE UINESE2BEIsE5
IHRSBERE L, IMERZEE USSR EBEHIE 2
B RBENEE V. EBRIT 8 BTV, IR SSE
DEEIIIREE 8 77T, IGESBENI1 »FTe/ v
< —MEL 8 DB~ TN TN TR T —F & &
5.

42 XHHE TryvaTvrrOFERITIEHRX
FrEEEXRO_OOGEEIINTF{To7-. BlREEL
IS OBLE 2R LTI D572 0 Leuniii
5. BUERICITZERNE A TIREERIE Y. AWIZET
LR LEB D IREICSES 2 L TR s
L= ¥£77, BEEEELIIEZABC—EAEESN:
IREEIZ & DIEEY IR OB 2 A H DN EE D
REETHIY 72 & X FITEA Sh AR TH 5.

NI | -El ectronic Library Service



Dynani cs & Desi gn Conference

By 3Ty ATE—F LIV EERS D LT
AE3Nn2 b0k, T—F—0ERRIIHDHTE
ETHIETCHEEZRFE L.

43 REER Bohit— FEREN4IOR
T. AELRERAWERER) LT N TIE
FLOREVEFTOEENIAE L, ET— FTHENOK
ELBAETHEFORENRE L RDZEN DTz
vayaZy o EEBRIGRE LIEBETHL ZOHRG .
FUERRERNE DR, B2 2 SOE— FIRIZED
KEL RONFOPEEXFOERERTHS. EE
KFRRETEREITHIHE, ARLREFAVTERY
1T O 558 & FREIC BB IR VBT AN AE Lot
V. LIRS T, 4 ICBT AEERE TOEME—
K (@ &FEE—F ) 2RE~RBE, BiiT—RT
BN ORE WEFTOIRIB K E < 72> TWVB DK%
L, E2E— RFCIIE—F—0DEICEESNTND E D
AIZITWBFTOBRIEN K E < 20T 5. ZOIWMEBIT
BEE ZRHREEIZ BT ARSI EIE ST MERTANE S
DERLRTVEFTTHH LN ZENFERTHS &
EZzohb.

(a) displacement mode (free) (b) strain mode (free)
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Fig4 1st Experimental Modal Shapes (Hammer Excitation)

Wi, BIREREEFIR U a2 5 (ORT
IO &R 4 DE— FEREZ T 2 L ENENRIT
BRESBONDZ LN, £, AREREICL
BINTER OB T — NOFIIENME— FERICEIT S
JEHERE ARSI TCET— NERB L. BEiR
B IR SR E) & E SR COBRIZBWL TREE
TBERIT N E Do Tz

(a) displacement mode (free support) | | (b) strain mode (fiee support)

(c) displacement mode (fixed support) | | (d) strain mode (fixed support) ‘

Fig.5 1st Calculation Modal Shapes (Finite Element Analysis)
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Fig.8 Operating Strain Mode Shapes (2000rpm)
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