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MpuBeAeHbI TeopeTUYECKUE OCHOBbLI NOAXOAA K ONpeAerieHNI0 HeYCTaHOBUBLLMXCA
CMELUeHUA TMOBEPXHOCTU C TMOMOLLbID  KOMOWHMPOBaHHbLIX rornorpaduyeckmx
UHTepceporpaMm u HeKoTOpble [AaHHble MO ero anpobauuum B UccnefoBaHMAX
HU3KOCKOPOCTHbIX (KBasuctatmyeckux) pecdopmaumi HeOQHOPOAHbIX oO6orouex.
MonyyeHbl d¢opmyna wu cooTBeTCTBYIOWME rpadMKM [Onsi OCBELUEHHOCTU Mornoc
Ha KOMOMHMpPOBaHHOM MWHTepcdeporpaMmme MOBEPXHOCTU MNpPU €e IKCMOHEHUManbHO
3aTyxaroLmx KonebaHusx.

Knroyeebie cnoea: o0060504ka, 3KCMOHEHUUanbHO 3amyxaouue KorebaHus,
KOMOUHUpPOBaHHbIe 205102paghuyeckue uHmepgepospammai.

BBeneHue. TOHKOCTEHHbIE Y3Mbl U AeTanyu COBPEMEHHbLIX KOHCTPYKLUMI
HepeOko MoABeprawTca AeVCTBUIO NOKaNU30BaHHbIX YAApHbIX Harpysok.
PacueT Mx OUHaMWM4eCcKoro HanpspkeHHO-A4e(OPMUPOBAHHOIO COCTOSHUS,
OCOBGEHHO MpU HanM4Mu HEOOHOPOOHOCTEN B pacnpedeneHnM Maccehbl
N KEeCTKOCTW, CBA3aH CO 3HauuTenbHbIMW TpyaHocTamu [2, 3]. PelweHwus
CYLLEeCTBEHHO 3aBUCAT OT NPUHATOW pacyeTHOW MOAENN U 4YacTo HyXaarTcs
B 9KCNepuMeHTanbLHOM NOATBEPXKOEHWN.

TpaguumnoHHash MeTOAOoNorMs 3KCNepuMMeHTOB B 3Tol obnactu [5] He-
COBeplUeHHa. B kayecTBe MeToAda M3MEpPEHWUI Yalle BCEero WUCMonb3yetcs
TEeH30MeTpus, KoTopas, B CUy ANCKPETHOrO XapakTepa NepBuYHbIX AaHHbIX,
He No3BonseT NOofyYnTb AOCTATOYHY0 MHAOPMALIMIO O CROXHbLIX NONSX Ae-
dopmaumi 1 nepemellieHnin. Kpome TOro, 3akpenneHue TeH304aTuyMKoB
BMMSIET HA TOHKOCTEHHbIA OBOBLEKT N MOXET UCKaXKaTb KapTUHY.

Mpu oueHKke HanPsHXEHHO-4e(POPMUPOBAHHOIO COCTOSIHUSI CIIOXKHbIX TOH-
KOCTEHHbIX 311IEMEHTOB KOHCTPYKLUMIN A0BOMbHO 3PEKTUBHBIMU MOTYT BbiTh
ronorpaduyeckme MetoAbl (OBYX3KCMO3ULMOHHBIN, pearnbHO-BpeMEHHOW,
ycpeaHeHve BO BpeMeHu u gp.) [1, 6]. MeTogbl 6eckoHTakTHbI, obecneym-
BalOT KOHTUHYanbHOCTb W HArmMsAHOCTb 3SKCMEPUMEHTAaNbHbIX AaHHbIX
O CMELLIEHUSIX NMOBEPXHOCTH, BbICOKYHO TOYHOCTb M3MepeHusi. Ho u ¢ nx npum-
MEHeHneM uccrnefoBaTb AMHaAMUYEcKMe cmelleHuss obbekTa He Bcerga
npocTo. Ona M3yvyeHus Takmx CMeLleHWN ABYXIKCMO3ULMOHHBIM METOAOM
Heobxoaum OOoporo MOLLHLI nasep. PeanbHO-BPpEMEHHOW METOA NO3BONS-
eT nonyyatb "KUBYK" WHTEPEEPEHUMOHHYIO KapTuUHY OedopMupoBaHus
MOBEPXHOCTW, HO KOHTpacT HabniogaeMbIX NOMOC HU30K; 3TO OrpaHnyMBaeT

© 10. M. CenvsaHos, 2014
240



UCnonb3oBaHWe MeToAa TONbKO KAYeCTBEHHbLIM aHaNM3oM AUHAMUYECKUX
NPOLIECCOB.

B pab6otax [8, 9] nokasaHo, YTO HM3KOCKOPOCTHblE AedhopMaLMn NoBepx-
HOCTU MOryT ObITb OnpedeneHHbl U MeTOAOM YCpeOHEeHWUs BO BPEMEHU C
MOMOLLbIO fa3epa HenpepbIiBHOMO M3nyvyeHns HEOOMbLLION BbIXOAHOW MOLL-
Hoctn. OgHako, AnanasoH n3mepsieMbiX 3TUM METOAOM CMELLEHWUI J0BOSb-
HO Y3KMWI, NOCKOSbKY NPV ABWXEHUN MOBEPXHOCTM BO BPEMSI SKCMOHUPOBaA-
HUS SIPKOCTb HabnogaeMbix MHTePdEPEHLMOHHBIX MOMOC BbICLUMX NOpSa-
KOB, Kak MpaBuIio, pe3ko CHUXaeTCcs C POCTOM BeNuYMHbI cMeLleHus. B aTon
CBSI3U UCCNefoBaHWE BbICOKOrpaAMEHTHbIX NOMen AUHAMUYECKUX CMeLle-
HWI, XapakTepHbIX AN CHOXHbLIX 3MEMEHTOB U NOKarnbHbIX HArpy3okK, CTaHo-
BUTCS1 TPOBNEeMaTUYHbIM.

ABTOpOM 6bIN NpeanoxeH NOAXo4 K OnpederneHuio nornen HeycTaHOBUB-
LUMXCA CMELLEHUA MOBEPXHOCTM MEeTOAOM YCPEAHEHWs BO BPEMEHU
C NpeaBapuTErbHBIM 3KCMOHMPOBAHUMEM €€ CTaTMYeCKOro COCTOSIHUSA, T. €.
C NOMOLLbIO KOMOUHMPOBAHHBIX rororpadunyeckmx nHtepdeporpamm [10, 11].
CyLlecTBEHHbIE MPEUMyLLECTBA 3TOr0 NOAXO4a B WCCMEeOOBaHMSAX HU3KO-
CKOPOCTHbIX HEYCTaHOBMBLUMXCS AedopMaumnii  HEOOHOPOAHbLIX  MAacTUH
n obonoyek nokasaHol B [4, 7, 9].

Llenb gaHHoro coobueHnsi — 060CcHOBaTb BO3MOXHOCTb MCMOMb30BaHNS
KOMOWHMPOBaHHbBIX MHTEpdeporpaMMm B ronorpacuyecknx MccneaoBaHusx
3aTyxatoLwumx konebaHuii o6 LEKTOB yKasaHHOro knacca.

TeopeTtnyeckue OCHOBbI aHanusa KOMOWHUPOBaHHbIX

uHTepdeporpamm. [ycTb HekoTopasi Touka (X, Y,Z) wuccneayemon
MOBEPXHOCTM ABMXKETCS CO CKOPOCTbHO \7(r). Ecnu Ha ogHy U Ty xe peruct-

PUPYIOLLYIO Cpealy 9KCMOHMpoBaTh B TeveHne Bpemenn To=oT (3gece T —
obLWan onUTEenbHOCTb 3KCMO3MLUMM) CTaTUHECKOEe COCTOSIHME 3TON MOBEpPX-
HOCTW, @ 3aTeM B TeYeHne BpemMeHn Ty = (1—(x)T — ee HeyCTaHOBMBLLEECS
COCTOSIHME, TO AN OCBELLEHHOCTU M300paXeHUs 3TOW TOYKM, BOCCTaHOB-

NEHHOro ¢ Takon nHTepdeporpamMmmel, cnpaBeannBo yHOaMeHTanbHoe Co-
OTHOLUEHuUe [6]

1t0+T(1—a) t 2
|~ lofa+ {[ exp —itj(K-v(r))dr d| | (1)
0 0

rae |y — OCBELUEHHOCTb TOYKM B CTATUYECKOM COCTOSIHUM; o — KO3thuLy-
EeHT; ty — Bpems Hayana akcroHuposaHusi; K(X,y,z) — BEKTop 4yBCTBU-
TENbHOCTM  OMTUYECKOW  CXeMbl, KOTOPblii MO  BEMYMHE  paBeH
|K|=(4n-cos 0)/A, a no HanpaBneHuio coBnafaeT ¢ GUCCEKTPUCOI yrna

20 Mexay HanpaBneHnaMn BOJTHOBbIX BEKTOPOB OCBelleHUA obbekTa

241



1 HabnogeHnsa n3obpaxeHns; A — AnvMHa BOMHbl UCNOMb3YEMOro na3epHoro
n3ny4eHus.

Ha ocHoBaHuu (1) B [7, 9, 11] Obinu nonyyeHsbl OpMyrnbl ANS KONMYecT-
BEHHOro aHanusa KOMOVHMPOBAaHHBIX MHTepdeporpaMM MpyY HEKOTOPbIX
XapaKTepHbIX 3aKoHax TepMO- M TepMOMEXaHWYecKoro AedopMUpoBaHMUSA
NMOBEPXHOCTY BO BPEMS €€ 3KCMOHUPOBAHUS.

Tak, ecnu ToYku HabnwaaemMon NOBEPXHOCTU BO BpeMs perucrpaumm

UHTepdeporpaMMbl CMELLLAIOTCS C MOCTOSIHHOW CKOPOCTbIO \7(x, Y, z):\7

(Hanpumep, Npu TemnepaTypHOM nepenage), To 4SS OCBELLEHHOCTU Nosioc
Ha ee n3obpaxeHwUn cnpaBeanuea copmyna

IzIO‘oc2+20c(1—(x){sin(22)}/22+(1—a)2(sin22)/22‘, @

roe Z=(1—OL)X X =K-V-T/2.
Ecnv TOUKM CMeLaloTcs C MOCTOSIHHBIM YCKOopeHnem a(X,y,z)=a

(BO3MOXHO MPU MexaHWU4Yeckoi Harpyske oGbekTa WUnv npu onpenesnieHHOM
COYETaHUN PEXMMOB Harpesa W OXNaKAEHWA ero NoBEpXHOCTU), TO OCBe-
LLEHHOCTb NPUHUMAaET BUA

I~ 1o X {(a 5 +C((1—oc)2X))2+82((1—OL)ZX)} 3)

e X =K-aT2/2: X =n/(2X); C() S() — uHTerpansl dpeHens.
Ecnu cmelleHne npoucxoauT no 3akoHam L (X, y, z,t) = ﬂ(l—e_Bt> (npu

nokansHoM TepMoHarpyxeHuu nnacTuH n obonoyek) nnm
L(x,y,zt)=Ae P (npu nonayuectn), roe A= A(X, Y, z) — makcumanb-
Has BenMuuHa (amMnnuTyaa) cMeLleHus; B — KoadpdmumeHT, umeeT MecTo

1
(BT)

I~ 1y OLZ—E?Q{Q]_COS(K:L~X)+QZSM(K1~X)}-i— ;|29 @

rne X=K-A; K1=E_B o, x, —e P [toq(l_a)]; ty — Bpems oT Havana
OBWXEHUS  MOBEPXHOCTM [0  Hayana  ee  9KCMOHUPOBAHMS;
@ =Ci(xy-X)=Ci(wy- X); Qp =Si(xy-X)=Si(icr-X); Ci(...) v Si(...) =
VIHTerpaﬂbellh KOCUHYC U I/IHTerpaJ'lebll\/ll CUHYC.

Ecnu Habniogaemasi noBepXHOCTb CMeELLAeTcsl Mo HekoTopon bornee
CINOXXHOW 3aBUCUMOCTM
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L (x, y,z,t)=E[al(t—to)+a2{1—e_ﬁ(t_t°)” , (5)

roe k (X,y¥,2) — eOMHUYHBIN BEKTOP CMELLeHus; 8y, ay, B — Koadduumen-
Thl, cnpaBegnmea dopmyna:

|~ 20 {(aT)Z + zaT“l.cos(x C)+ [ sin(x c)} +j12+j22 } )

T2
3pecb

X=Kk; C:(az—alto ); §=a1t—a2e_B(H0);

to+T (1-a) to+T (1-a)
L: tj cos (X §) dt; .[2: tJ‘ sin(X¢g) dt.
0 0

3ameTnm, 4to 13 (1)—(6) npn oo =0 cooTBETCTBEHHO Nony4arTcs PyHK-
LUK OCBELLEHHOCTM NOSOC Ha yCpeaHEeHHOW nHTepdeporpamme.

Ha rpadwmkax, noctpoeHHbIx no copmynam (2)—(6), MOXHO BMAETb, YTO
MaKkcumarnbHas ApKOCTb UHTEepdEPEHLMOHHBIX Nonoc ybbiBaeT ¢ poCcTOM na-
pameTpa X, M KOMWYECTBO pasnM4yaeMblX MOMOC CYLUECTBEHHO 3aBUCUT
OT BenuumnHbl koadpduumeHta o . lMNMpuuem, Ha rpadmke o =0, cooTBeTCT-

BYIOLLEM YCPedHEeHHOW UWHTepdeporpaMmme, pasnuyaeTcsd MUHUManbHoe
KonmM4ecTBo nonoc, 3HadeHmam o =0,4+0,6 oTBe4yaeT MakcumaribHOe KOnu-

4eCTBO 3aMeTHbIX NoJioC, a Npn o =1 nonoc HeT (CTaTVNeCKOG COCTOﬂHVIe).

Ecnn 3akoH cMmelleHust Tovek Habnogaemon NOBEPXHOCTU WU3BECTEH
N BKIn4aeT NOCTOAHHYIO BPEMEHHYI0 CoCTaBnAloLwyto, HanpumMmep

L(x,y,zt) =A(XY,2) (1—e‘ﬁt), NOCTPOEH rpaduK OCBELLEHHOCTH Moo,

COOTBETCTBYIOLLMIA [aHHOMY 3aKOHYy W napaMeTpam SKCNepuMeHTa, TO Be-
nn4nHa BekTopa cMellenusi Ly, (t) B npoussonbHomn Touke M(X,Yy,z) no-

BEPXHOCTM onpeaensieTcs creayowmmMm obpasom.
Mo nHTepdeporpamme onpeaenseTca Nopsaaok & MHTepdepeHUMOHHON

nonocsl B 3aaaHHom Touke (&) ), 3aTeM no rpadpuky HaxoanTCst COOTBETCT-
ByloLLee 3HaueHure aprymenta X (Xpy ).

Mockonbky X = IZ~A:|K|><|5\| COS\ , FAe \ — Yron mMexay BeKTopamu
K u A, v BennuuHa |}Z| W3BECTHA, TO MO 3HaYeHno X\, BblYMCNSiETCS

KoopaunHaTHaaA cocTaBndAloLllasn (B Hawem cny4dae BeJlM4YnHa aMnﬂI/ITy,D,bI)
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CMELLEHUST  TOYKM |RM|:XM A/(4mcosBcos y). Mo 3HaueHto |KM|
onpenendeTca BenndnHa BEeKTopa CMeleHUd B nobon MOMEHT BpEMEHU

(B 4aCTHOCTH, [10 M NOCHe 3KCNOHUPOBaHWA) | Ly (@) | =| Am |(1—e‘Bt) .

HanpaBneHue cmelleHWil, B TOM YuCIe NPOCTPaHCTBEHHbIX, HAXOAUTCSA
TpaguuUMoHHbIMK cniocobamm [1].

Anpobaumnsa nogxoaa BbINOMHANACH NPU PELLEHUN HEKOTOPbLIX Npobnem-
HbIX 3ag4a4 TEPMOMEXaHWKN HEOAHOPOAHbIX obonoyek [4, 7, 9, 11]. B akcne-
pYMeHTax ucnonb3oBanuMcb 06pasubl ¢ rabaputamu go 0,3 m u nasep
HEeNpPepbIBHOIO M3My4YeHUs C BbIXOAHOW MOLLHOCTLIO 50 mBm.

MonyyeHHble pacyeTHble COOTHOLUEHUS, rpacduvKW, a Takke pesynbraTbl
3KCMEPUMEHTOB MoKasanu, YTo UCMOofMb30BaHne KOMOMHUPOBaHHbBIX MHTEpPde-
porpaMm [aeT BO3MOXHOCTb C MOMOLLBIO PacnpOCTPaHEHHbLIX Jla3epoB He-
NPEePbLIBHOIO U3ry4eHns HEOOMbLLUOW BbIXOAHOW MOLLHOCTY MOMyYaTb JOBOMb-
HO TOYHbIE U MOSIHbIE AaHHbIE O MOJIE HU3KOCKOPOCTHBIX HEYCTaHOBMBLLNXCH
CMELLEHNIN NOBEPXHOCTU. [lpn 3TOM B CpaBHEHUW C YCPEAHEHHLIMU UHTEp-
dheporpammamu, obecneumBaetca 2..5 - KpaTHoe yBenuyeHve Ouanas3oHa
N3MepsieMbIX CMELLEHWNIA, YTO MMeeT Bomnbluoe 3HayeHne B MCCNeLoBaHUsIX
HEYCTaHOBUBLUMXCS HanpsPKEeHHO-AeOPMUPOBAHHBIX COCTOSHUIA TOHKOCTEH-
HbIX KOHCTPYKUMI C noKarnbHbIMW OCOBEHHOCTSIMM B pacnpefeneHun mare-
puana, ero xapakTepucTvk n AenNCTBYIOLLEN Harpy3sKu.

Kpome TOro, ecnvm B 3KCNepuMMEHTaX WMCMONb30BaTb MOLLHbIA UMMYIbC-
HbI Nasep, Hanpumep, nasep Tmuna “Apollo Laser”, modens 22 ¢ gnuteneHo-
CTbIO MMMynbca 5 xe, TO HETPYAHO MPUATK K BbIBOAY, YTO C NMOMOLLBI KOM-
OUHMPOBAHHBLIX UHTEPdEPOrpaMmM MOXHO KONMYECTBEHHO UccrnenoBaTh Ae-
bOopMaLMOHHbIE CMELLEHUs, U3MEHSIOWMECH CO ckopocTbto Ao 500 w/c.
Takum 06pasoM, OTKPbLIBAIOTCS MEPCMNEKTUBbI NMPUMEHEHUST NOAX04A B 3KC-
nepuMeHTarnbHbIX UCCNEAO0BaHUSAX BbICOKOCKOPOCTHbLIX AMHAMUYECKUX Ae-
dopmauuii. Hwxke paccmatpuBaeTcs OOMH 13 TakMX Cy4aes.

OKcnoHeHUManbHO 3aTyxawlwme konebaHuss noBepxHocTu. [lycTb

noBepXHOCTb cMelyaeTcs mo 3akoHy L(X,Y,z)=A(X,Y,2) e Plsinot. Mpu-

HUMas BO BHUMaHWe, YTO 34eCh \7(1) =A(X,Y,2) e Pt (co cosot—Bsinmt) ,
COOTHOLLEHKe (1) MOXHO 3anuncaTtb B BUAe

I~ a+%exp{i X exp(—Bty) sin(wty)} x

to+T (1-a) 2 )
x J. exp{-i X exp(—pt)sin(wt)}dt| ,



padhmkn pacnpegeneHys OCBELLEHHOCTUM TOYKM (X, Y, Z) B BOCCTaHOB-
NIEHHOM K3006paXeHUn MOBEPXHOCTN, MOCTPOEHHbIe Mo dopmyne (7)
C MCMONb30BaHNEM YMCIIEHHOIO MHTErPUPOBaHUS U cucTteMbl « Mathematica
52» pna $=0,22, T =45c, ty =5c, w=4, npuBedeHbl Ha puc. 1. Buaum,
4YTO, €cnn Ha ycpegHeHHon uHTepdeporpamme (o =0) nonocbl npakTnyec-
KA He pasnuuMMmbl, TO Ha KOMOMHMPOBAHHOW WHTepdeporpaMmme npwu
o =0,5 konm4ecTBO pasnuynmMbIx nomnoc npesbiwaet 10.

I,
a=1,0
08
0t
0,4 . a=0_
0zt
o= D,S
] 100 200 300 400 X

Puc. 1 — XapakTepHble pacnpeaeneHus ocBelleHHOCTM B BOCCTaHOBNEHHOM
n3006paxeHMM NOBEPXHOCTU NMpPU ee IKCMOHEHLMAlNbHO 3aTyXalLMUX KornebaHnsax

BbiBoabl. [logxon ¢ MCNoONb3oBaHNMEM KOMOWHMPOBAHHBLIX ronorpadgu-
YecKnx UHTepdeporpaMm 1 nasepoB MMMYMbCHOMO U3MNy4YeHUs MoxeT ObiTb
ncnonb3oBaH Ana 3dEKTMBHOIO MccneaoBaHus 3aTyxawwmx konebaHuin
HeogHopoaHbIx obonouek. lMpeacraenserca uenecoobpasHbiM 0606WNTL
OaHHbIV NOAXOA Ha Apyrue BuAbl UX AMHaMUYeCcKoro 4eopMmnpoBaHus.
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0. M. CenigaHos, 0-p mexH. HayK

A0 AOCNIAXEHHA 3rACAIOYIX KOJIMBAHb OBOJIOHOK
3 BUKOPUCTAHHAM KOMBIHOBAHUX FOJIOFPA®IYHUNX
IHTEP®EPOIPAM

MNpuBegeHo TeopeTUYHi OCHOBU niAxoAy A0 BU3HAaYeHHA HecTanux 3CyBiB
noBepxHi 3a AonomMorow KoMGiHOBaHUX ronorpaciyHux iHTepdeporpam, a Takox
pesiki AaHi  woao Moro  anpoGauii B AOCHNIAXKEHHAX  HU3bKOLWBIAKICHUX
(kBazictaTuyHux) Aecdopmauii HeopHOPIAHUX 0GoNoHok. OTpumaHo copmyny
1 BignoBigHi rpadiku AnA ocBiTNeHocTi cMyr Ha KomGiHOBaHoOi iHTepdeporpami
NOBepPXHi Npu il eKCNOHeHUianbHO 3racaloynx KOJIMBaHHAX.

Knrovoei cnoea: 060/10HKa, €KCMOHEHUjanbHO 32acarodi KonueaHHs, KoM6iHoeaHi
2or10epadpidHi iHmepgepoepamu.

Yu. M. Selivanov, Dr. Sci. (Tech.)

TO INVESTIGATION OF DAMPED OSCILLATIONS OF SHELLS
WITH THE USE OF COMBINED HOLOGRAPHIC INTERFEROGRAMS

The theoretical foundations of approach to the determination of transient
deformation displacements of surface with the use of combined holographic
interferograms is presented. Some results of approbation the approach in research
of low-speed (quasistatic) deformation of nonhomogeneous shells are given.
The formula and corresponding graphics for lighting of strips on the combined
interferogram of surface with its exponentially damped oscillations were obtained.

Keywords: shell, exponentially damped oscillations, combined holographic
interferograms.
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The calculation of dynamical stress-stain state of shells, especially
with local peculiarities in the material distribution, its characteristics and load-
ing, is rather complicated process [1, 2]. The traditional experimental metho-
dology in this area is imperfect [4].

It is not also a simple problem to investigate the dynamical transient
of an object with the use of holographic interferometry methods [5, 11].
To study of such transients the by duble-exposure method it is necessary
to have in use a dear powerful laser. The real-time method permits to obtain
‘live’ interferential image of deformed surface, but the contrast of observed
strips is no good. Therefore an usage of this method is only in the area
of qualitative analysis of dynamical processes.

As it was shown in [7, 8], the low-speed deformations of surface can be de-
termined also by the time-average method using the continuous radiation laser
with small output. However the diapason of displacements measured by this
method is rather narrow.

The approach to determination of fields of transient displacements of sur-
face by the holographic time-average method with preliminary exposure
of its static state, i. e. with the use of combined holographic interferograms
was proposed by the author in [9, 10]. The essence of approach consists

in the following. Let some point (x, Y, z) of investigated surface moves with

a velocity \7(1). If the static state of this surface during the time Ty =oT

(here T is total time of exposure) is exposured on the register media and,
more over, during the time T, =(1-a)T the unset state of this surface

is exposured on the same media, then for the lighting of point image recovered
from such interferogram, next fundamental relationship is fulfilled [5]:

1t0+T(1—(1) t 2
I~ lofa+ tJ' exp —itJ.(IZV(t))dr dt| 1)
0 0

where | is the lighting of point at static state; o is a coefficient; t n
are time; t, is the time of exposure start; K(x, Y, z) is the sensitivity vector

of an optical system.
It is necessary to make the calculated lighting graphics of the point

(x,y,2) for fulfillment of the quantitative analysis of interferograms.

The approbations of proposed approach were carried out at decision
of some thermomechanical problems of nonhomogeneous thin-walled struc-
tures [3, 6, 8, 10]. As was shown by the results, the usage of combined inter-
ferograms gives a possibility to obtain rather strict and full data about
the field of lowspeed transient displacements of surface with the use
of widespread lasers of continues radiation of small output. The increasing
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from 2 to 5 times of the diapason of measured displacements is provided
also [7]. This has the essential significance in the investigations of transient
stress-strain state of thin-walled constructions with local peculiarities
in the material distribution, its characteristics and loading.

Here a case of high-speed dynamical deformations is discussed. Let

the surface displaces under the law L(X,y,2)=A(XY,2) e Plsinwt.

The graphics of the lighting distribution in dependency on X =K-A (Fig. 1)
were obtained after integrate (1). On the average interferogram (o =0)
the strips are almost undistinguished, but on the combined interferogram
with a=0,5 quantity of distinguished strips exceeds 10.

B,
a=110
0,3
06
0,4 . o=0 _]|
02t
a=05%
] 100 200 300 400 X

Fig. 1 — Characteristic distributions of lighting in recovered image of surface
with its exponentional attenuation oscillations

(B=0,22; T=45c; t;=5¢C; w=4)
Hence, the approach with using the combined holographical interfero-
grams and impulse radiation lasers can be applied for effective investigation
of attenuation oscillations of nonhomogeneous shells.
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