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Pe3rome. IlonmmepnuTe HaMHUpaT BCe TO-MIMPOKO MPUIIOKEHUE MTPU TPOU3BO-
CTBOTO Ha PA3IMYHM W3ACIHS U ACTAlIM, KaT0O B MHOTO OT TAX 3aMEHST TPaju-
LIMOHHUTE KOHCTPYKIMOHHHU MaTrepuaiu. B nokmana ca nmpeacTaBeHu pe3yaTaTy oT
n3cieBaHe Ha TEPMOIUIACTHYHH MOJIMMEPHU C TOMOIITA Ha eIeKTPOaKyCTHUEH U
BUXPOBOJITOB MeToJ. LlenTa Ha MpoBeeHUTE EKCIIEPUMEHTH € 4pe3 Oe3paspyiin-
TEJIHO M3MHTAHUE Ja Ce MMOJIyYaT JaHHH 32 Te3W MaTepHa 110 OTHOLIEHHE Ha TeX-
HUTE (PU3UKO-MEXaHUYHH XapaKTEPUCTHKH, KOETO € 0COOCHO Ba)KHO MPH TIXHOTO
npwioxeHue. IIpu enekTpoaKyCTHYHUTE M3CIIEIBAHNS B W3YYaBAHWUTE ITOJIMMEPU
ce MPOITyCKaT YATPa3ByKOBH BBJIHU C OTPEENICHa YECTOTa U CE MPOCIEIsIBa TAXHO-
TO Pa3NpOCTpaHEHHUE B 3aBUCUMOCT OT CTPYKTypara Ha MaTepuaina. Upes npuioxe-
HUS €XOUMITYJICEH METO/l Ha MHOTOKPATHOTO OTPa)KeHHUE C€ OTUUTAT aMIUIUTYIUTE
Ha €XOCHTHAJIUTE I10 CKaJlaTa Ha YJITpPa3BYKOB amapar. [loiaydeH e KoeUIUEeHTHT
Ha 3aTHXBaHE Ha YITPA3ByKOBUTE BBIHM MPH TSIXHOTO PA3NPOCTPAHEHHE B H3CIIEA-
BaHWTE MMOJIMMEPHH MaTepualli ¥ ca HalpaBeHU M3BOIH 3a CTPYKTypara UM Ha 0a-
3ara Ha cpaBHeHMe. llenTa Ha MPOBEJEHUTE C MOMOIITA HA BUXPOBOJITOB METOJ
EKCTIIEPUMEHTH € KaueCTBEHO Jia CE OXapaKTEePU3UPaT U CEIEKTUPAT U3CICABAHUTE
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NOJIMMEPH B 3aBUCHMOCT OT IPEMHHABAHETO Ipe3 TAX Ha Bb30OyICHH B METalHa
TIOJUTOKKA BUXPOBU TOKOBE. PesynTaTnTe MmokasBaT MUHHMAJHH, HO JOCTAThYHO
pa3IMYuMU U 10Ope BB3MPOU3BOIUMU PA3IIUKA TP 00pa3Iy ¢ eHAKBYU JICOSITUHH,
KOETO MO)Ke J1a Objie KPUTEPHil 338 XapaKTepU3MPaHe Ha EICKTPOM30IANHOHHUTE
CBOICTBa Ha MOJUMEPHHUTE MATCPHAITH.

Keywords: electro-acoustic; ultrasonic attenuation coefficient; pulse-echo
method; eddy current method; optical polymers

YBoa

OCHOBHHM XapaKTEePUCTUKHU MPH PA3POCTPAHECHUETO HA 3BYKOBH BbJIHH B J1a/ICH
MaTepuas ca CKOpocTTa v Koe(UIIMEHTHT Ha 3aTUXBaHe O.. TeXHUTE CTOMHOCTH, KaK-
TO M Y€CTOTHATA UM 3aBHCUMOCT, Ca TSICHO CBBP3aHU C XUMUYHUS CTPOEK, CTPYKTY-
pa ¥ paznMyHHUTE BUJIOBE B3auMoeicTBus B cpenara. Kasarova & Kasarov (2007)
ca JOKJIa/IBaJId U3MEPEHUTE CKOPOCTH Ha Pa3NpOCTpaHeHHE Ha HAUTHKHHU YATpa3-
BYKOBH BBJIHH B IIPO3PaYHU IOJIMMEPHH Marepuani. KoepuuueHThT Ha 3aTHXBaHE
Hail-001110 MOKe J1a ce MPEJCTaBU Karo cyMa OT JIBE ChCTaBSIIH — KOS(HUIUEHT Ha
MorTbLIaHe U pa3ceiiBane. [Ipu nonuMepuTe 3aTHXBaHETO HA YITPa3BYKOBUTE BhJI-
HU C€ IBJKM OCHOBHO Ha MOITBIIAHETO UM U € CBBbP3aHO ChC CTPYKTypaTa U XO-
MOTEHHOCTTa Ha Marepuanute. KoeuuueHTbT O B 3HAUYMTEIHA CTEIIEH 3aBHCH OT
4YecToTara, pECIIEKTUBHO OT MHTEH3MBHOCTTA HA TOIUTMHHOTO JIBM)KEHHE B cpeaara
(Ermolov & Lange, 2004). Upe3 onpenensHeTo Ha Koe(UIMEHTa Ha 3aTUXBaHE U
n3CciIe[BaHe Ha YEeCTOTHATa MY 3aBHCHMOCT MOXeE Jla C€ ChIU 33 HAIWYHMETO Ha
aKyCTHYHA aHU30TPOINHS M HEXOMOTEHHOCT B aMopdHara cpefa.

Kasarova et al. (2011) ca npoBenu ynTpa3ByKOBH U3MEpBaHUsI Ha THHKOCTECH-
HU MOJMMEPHH 00pasuu npu yectotd ot 2.25 no 10 MHz. B nacrosmara pabo-
Ta, M3MON3BANKHU €JIEKTPOAKYCTHUHHS METOJ, 00pa3UuTe ca M3CleIBaHu NpH I10-
BHCOKa YECTOTa, KaTo MO TO3M HAauWH CE MOJy4yaBa JOMbIHHUTENHA WH(pOpManus
OTHOCHO aKyCTHYHHTE CBOMCTBa Ha IMOJMMEPHUTE Marepuanu. [IpoBeaeHu ca u
EKCIIEPUMEHTH C ITOMOIITA Ha BUXPOBOJITOB METOJI 33 Ka4€CTBEHO OXapaKTepu3npa-
HE U CEJICKTUpaHE Ha M3CJIeIBAHUTE MOJIMMEPH B 3aBHCUMOCT OT NPEMHHABAHETO
Ha Bb30y/IeHH BUXPOBH TOKOBE Mpe3 TAX. [1o To3u HaumH upe3 Oe3pa3pynTeTHO
W3IUTaHUE MOTarT Jia Ce MOoIydaT JaHHH 32 Te3H MaTepUall 110 OTHOLICHHE Ha TeX-
HUTE (PU3MKO-MEXaHUYHU XapaKTEPUCTHKH, KOETO € 0COOCHO Ba)KHO MPHU TAXHOTO
MIPUIIOKEHHE.

Excnepument

C momomira Ha eXOMMITYJIICEH METOJI Ca MU3CJIEABAHU MOJMMEPHU 00pa3iy BbB
BHJI Ha THHKH NPO3paYHH IUIACTUHKHU ¢ jaebenuHa ot 2,00 mo 5.57 mm c dop-
Ma Ha mpaBwiieH napanenenunen. OCBeH CTaHAAPTHUS MOJMMETHSI METaKpHiaTr
(PMMA) ca uzyuenu ctupeH axpuino-HUTpua (SAN), CTHpPEH ¢ HHUCKa MITBTHOCT
(S-low Styrene), nemynosa (Cellulose), Acrylic u HsiKoM 3aa3eHn MapKu Ha GUPMHU
npousBoautenu (Optorez, Zeonex u Bayer). 3a nocturane Ha 1enTa € IPUIIOKEH
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€XOMMITYJICHUAT METO]] B KOHTAKTEH BapUAaHT, IIPU KOHTO ce BbBEKAAT YATPa3BYKO-
BU BBJIHHU B 00pasena u ce HaOoaBaT N3MEHEHUITa B aMIUINTY/JaTa Ha OTPa3eHuUs
CUTHAJ IIPU MHOTOKpaTHO oTpaxeHue. M3non3san e HopMmaneH oce3aren CLF-4
¢ pabotHa uectoTa oT 15 MHz, u3nbiHsaBai QyHKIMNATE €IHOBPEMEHHO Ha Ipe-
naBaren U Ha npueMHuK. Ckanara (X) oT ekpaHa Ha ynTpas3BykoBus amnapar USM
35XS, orpassBaiia Bpeme, € moa0paHa Taka, 4e yATpa3ByKOBHTE BBJIHU JIa IPEMU-
HaT AOCTaTh4YHO ToOJsM BT, OTPa3sBaliKi C€ MHOTOKPATHO OT JBE HACPEILIHM I0-
BbpXHUHH Ha oOpazer; No.7 (PMMA). OcesarensT ce pasnoiara HOpMaaiHO BEPXY
NOBBPXHOCTTA Ha obpaszena (¢ur.l). ITo ckanara (X) Ha anmapara ce perucTpupa
OposIT Ha OTPa3eHUTE EXOCUTHAIM 3a BCEKH €IMH OT 00pa3luuTe B IPAaHULUTE Ha
¢ukcupanust uHTEpBaN OT Bpeme. OTUUTAT ce U pe3yATaTHTE, MONYyYSHH IO aM-
mmtyaHara ckana (Y) B dB ¢ momomrra Ha areHtoaropa Ha HuBO 80%. Beuukn
M3MEpBaHUs ca MpoBesieH: npu Temmeparypa 20°C.

CEvp3Baw kaben
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®urypa 1. EkcriepuMeHTanHa yCTaHOBKa

B®B BTOpaTa 4acT eKcriepuMeHTa ce M3I0JI3Ba CAMH HEeTPAAULUOHEH 32 MOJIH-
MEpHUTE MaTepHaId METOJ 3a MoJy4yaBaHe Ha OMbJIHUTEIHA nHpopManus. Une-
ATa € 4pe3 Bh30yKAaHe Ha BUXPOBH TOKOBE B €IEKTPONPOBOIUM MAarHUTEH Mare-
pHain 1a ce mpocieny BbpXy eKpaHa Ha BUXPOBOITOB arapaTr CUTHAIBT, IPEeMUHAI
npe3 aedenrHara Ha MoJMMEpHUTE 00pa3iy. To3u CUrHaj € B MpsKa 3aBUCUMOCT
oT 1Ba napamerspa: (1) pa3cTOSHHETO MEXILy BHXPOBOITOBHS MpeoOpa3yBarei OT
CTOMaHEHa IJIACTHHA, T.e. OT JeOeluHaTa Ha M3CJeIBaHUs MOJIMMEPEH 00pasel;
(2) ot cTpykTypara Ha oOpasena, T.e. OT HeroBUTe (PU3NKO-MEXaHUYHU CBOMCTBA.

3a 5a ce HaMaiM BIMSIHUETO Ha IIbPBHS OT JBaTa MapaMeThpa, 32 OCHIIECT-
BSIBAHETO Ha ekcrepuMmeHTa Osixa m30panu oopasuure No.7 (Krautkramer), No.1
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(Zeonex) u No.3 (Optorez), KOUTO ca ¢ MOYTH €AHAKBU AeOenuHu. Thil Kato g0
MOMEHTA HE ca U3BECTHHU PE3YATATH OT TAKWBA MU3CIJICABAHUS, 38 CPABHUTEICH 00-
paser oTHOBO Oe m30paH No.7.

[To Bpeme Ha ekcliepuMeHTa O0Opa3LHTe MOCIIEA0BATEHO CE MOCTABAT MEXKIY
MeTanHa wiactuHa ot ctomana Ct09I2C ¢ pazmepu 150x50x10mm u Buxposontos
nudepeHnuaneH npeodpasysarel (ocesaren), KaTo ce MpociesBaT IPOMEHUTE Ha
MOJTYYEHUTE CUTHAIIM BbPXY JHCIUIES Ha BUXPOBOJITOB anapar.

O0cbiKkIaHe HA MOTYyYeHUTe pe3yaTaTn
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®urypa 2. 3aBUCUMOCT MEKIY aMIUIUTYJaTa Ha OTPa3CHUTE CUTHAIN M TEXHHS
Opotii ipu paznuuHuTe 00pa3un

Ha ¢wur. 2 ca npencraBeHu rpaguyHO KPUBUTE HA 3aTHXBAaHE U OPOST Ha
OTpPA3CHHUTE CHTHAIU OT JIBE CPELIYIOJIOXKHH CTCHH IPH BCEKH €IUH OT U3-
cieaBaHUTE 00pa3LH.
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Ta6auua 1. ExkciepumeHTanHu TaHHA

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
Zeonex Bayer | Optorez 1330 | S-low Styren | Cellulose | Acrylic | Krautkramer SAN
t=2.07mm | t=2.51mm | t=2.01mm t=3.09mm | t=4.65mm | t=5.57mm | t=2.00mm t=2.77mm
dB dB dB dB dB dB dB dB
40 45 21 39 57,5 60,5 22,5 24
61,5 64,5 39 59,5 74,5 81,5 39 415
73 74,5 475 69,5 87,5 98 47,5 53
81,5 84,5 55 78,5 99,5 55,5 61,5
90,5 93,5 63 87,5 62,5 69,5
100 101 69,5 94,5 69,5 76,5
77,5 101 75 81,5
84 81 88
89 85,5 92,5
92 98
95 103
99

B Tabmuna 1 e moka3aHo HEOOXOJMMOTO yBEJIMUYCHHE HA YyBCTBUTEIHOCTTA B
dB, xomnieHCcHpaIia 3aTUXBAHETO HA YATPa3BYKOBUTE BBJIHH IIPH HEKOJIKOKPATHOTO
M3MHUHaBaHe Ha pasctosHueto t . Kato ocHoBHa 0a3a 3a cpaBHEHHE ca IPUETH eKC-
MEpUMEHTAIHUTE JaHHH, OJTy4eHH 3a oOpasen No.7. Toii e mpousBesaeH ot Gup-
mara Krautkramer-Branson u e npenHa3zHa4eH crieliaiHo 3a aKyCTUYHA cpela Ipu
pa3iIMyHU YITPa3ByKOBU H3cieIBaHUS Ha Mmarepuanu. CienoBaTelHO HEroBHUTE
(U3UKO-MEXaHMYHH CBOMCTBA ca M3CJEIBAHH M TapaHTHUPAHHU OT MPOU3BOAUTEILS.
ToBa ce noka3Ba u oT ¢axTa, ue obpasen No.7 ce xapakTepusupa ¢ BUCOK OpoH 0T-
YEeTIMBO PETUCTPUPAHU OTPA3EHHU €XOCUTHAIIH 32 ONPEEJIEHUS] HHTEPBaJ OT BpeMe
1 Hall-HUCKO aKyCTUYHO CBIIPOTHBIICHHE.

W3muHaTHAT OT yATpa3ByKoBaTa BbJHA BT L 3a BCEKU OT MOJMMEPHHUTE
o0pa3uu e nazgeH B Tabnuna 2. B3 0CHOBa Ha MOIyYEHHUTE PEe3yINITaTh € ONpeeiIeH
KOe(DUIIMEHTHT Ha 3aTHXBAHE O.

1, 4
a=—|g—0, 1
L~ 4, | (1)

KbACTO AO n AL Ca CbOTBCTHO aMIUITUTYAUTC HA 3BYKOBUTC BbJIHA B TOUKUTC X = Oun
x=L. HOJ’Iy‘lCHI/ITC CTOMHOCTH ca npeaACTaBCHU B Ta6J'H/ILIa 2.

506



Hzcneosane na NOAUMEPHU Mamepualu...

Tabauna 2. ExcnepuMeHTanHu TaHHU

OGpasey Tun Bpon U3muHar 3BykoB nbT | Koed. Ha 3aTuxBaHe
No. oTpaxeHuA mm dB
1 Zeonex 6 24,84 4,02
2 Bayer 6 30,12 3,35
3 Optorez 1330 9 36,18 2,45
4 S-low Styren 7 43,26 2,33
5 Cellulose 4 37,2 2,67
6 Acrylic 3 33,42 2,93
7 Krautkramer 12 48 2,06
8 SAN 11 60,94 1,69

[Ipu uzbpanara gecrora or 15 MHz oOpazeustT or PMMA (Krautkramer)
MMa YJITPa3ByKOB IIbT Ha HaJJIBKHHUTE BBJIHU OT 48 mm M KOC(ULUEHT HA 3a-
tuxBaHe ot 2,06 dB/mm. B cpaBHeHHe ¢ HeTo pe3yiTarure 3a OCTAHAIUTE T10-
JUMEPHH MaTepHalld yCIOBHO MOTaT J1a ObJaT pa3iejieH! Ha TPU FPYIH.

B mppBara rpyna Biamu3ar oopasinure ¢ Hail-OJM3KM XapaKTepUCTUKH 10 TE3U Ha
No.7. Ilpu 15X ca perucTprupaHu noBeye oT 6 OTPaKEHUSI U KOe(YUIIMEHTUTE UM Ha
3aTHUXBaHe HE HAAXBBPIAT moBede oT 2,5 dB/mm. Ot kpuBHTE, npeacTaBeHH Ha
¢wur. 2 u ¢pur. 3, ce BIXKAa, ye ToBa ce oTHacs 3a oOpasuute No.3 u No.8§.

[Tomyuenute 3a oOpazen No.3-Optorez pe3ynTaTu Mo4TH ChbBHOaAaT ¢ TE3U Ha
oOpaszen No.7 3a mppBUTE 6 OTpaXKEHHUS U U3MUHAT BT OT YATPa3ByKOBaTa BbJII-
Ha 710 24 mm, cielx KOeTO ce perucTpupa W3BECTHO HaMalsiBaHE Ha aMILIUTY-
JaTa Ha OTPa3eHUsl CUTHAJ U yBeJIWYEH akycTH4eH wyM. [Ipu ToBa oOmusT Ko-
e(uUMEHT Ha 3aTUXBaHe (OTpakeHUE M pa3ceiiBaHe) HapacTBa 10 2,48 dB/mm
(Tabnuna 2). EkcnepuMeHTHT 10Ka3Ba, 4e 00pa3uuTe uMaT MHOTO OJU3KH aKyc-
TUYHH XapaKTePUCTUKH U NTPpH AedennHa 1o 24 mm morat Aa 0bJaT W3M0I3BaHu
3a eqHU W cblyu 1enu. [Ipu creaBamio yBeinyaBaHe Ha IBTS Ha paslnpocTpa-
HEHUE Ha yITPa3ByKOBHUTE BBJIHHU B oOpaszern No.3-Optorez BUAMMO HapacTBa
Koe(UUUEHTHT Ha pasceiBaHe, KOWTO 3aeJHO C KOe(ULHEHTa Ha MOIIbINaHe
(dopMupa 3aTMXBaHETO B M3CJe/BaHaTa cpelna. ToBa MOXe Ja ce MpuemMe Karo
MpU3HAaK 32 HAJTMYMETO Ha PA3NIMKK B CTPyKTypaTa Ha JBara oOpasena.
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®urypa. 3. 3aBUCUMOCT MEXK/y 3aTUXBAaHE HA OTPA3EHUTE €XOCUTHAIU U TEXHUS
Opoii mpu 0Opa3UTe OT IIbpPBa TPyIa

OcobeH uHTEpec MpeACTaBisIBaT PE3yNTaThTe, MoiydeHdu 3a oOpasern No. 8
(SAN). [Ipu Hero U3MHUHATHAT BT OT YATPA3BYKOBUTE BbIHHU € 60.94 mm mpu oTHO-
CUTEJIHO HUCHK KOe(PHIIMEHT Ha 3aTuxBaHe oT 1.69 dB/mm (Tabmuna 2 u dur. 3). Tyk
He TpsiOBa Ja ce nmpeHedperna (akThT, ye AeOenHaTa Ha oopasena e okoio 1.4 mbtu
MO-ToJIsIMa OT Ta3u Ha oOpaszuure | u 2, KOeTo, OT CBOSI CTpaHa, BOAU [0 MO-MaTbK
Opoii OTpaskeHHUs Ha YNTPa3BYKOBHUTE BBJIHK U CHOTBETHO MO-HUCKH 3aryOH Ha BbJI-
HOBa EHEprus NpH ITPaHUYHHUTE NOBBPXHWHHM HAa MaTepuala B pe3yiTar Ha pasceii-
BaHe. Moxe Jia ce mpueme, 4e rojeMusT Opoi OTYETIIMBO PErUCTPUPAHU OTPa3eHU
€XOCHTHAJIM MPH TO3H 00pasew, 10pH IpH yectora oT 15MHz, e npusHak 3a npeneo-
PEKMMO MaJKO BpeMe 3a peJlakcallysi Ha cpefara (pejakcaloHHaTa JAUCTIEPCHs) B
CpaBHEHHE C BPEMETO Ha JeHCTBHE HA 3BYKOBHUTE BBJIHH, IIPU KOETO CpeiaTra OCTaBa
MPaKTUYECKU B PaBHOBECHO cheTosiHME. O00011eH0 3a 06pa3uute No.3 u No.8 Mmoxe
Jia ce TPEIooKH, Ye MPUTEkKaBar ciabo MPOMEHINBU (PU3UKO-MEXaHUYHHU CBOKC-
TBa B LIEJUS CH 00€M, BUCOKA aKyCTUYHA YMCTOTA U HUCKA CTENEH Ha CTPYKTYypHU
HEEIHOPOTHOCTH.

ExcniepuMeHTHT TOKa3a, 4ye OposiT M aMIUTUTYAUTE Ha €XOCHTHAIIUTE, MOMY4YeHU
npu o6pasaute No.1 u No.2 (Zeonex u Bayer) ca xapakTepHH 3a MaTepHaIH C ITO-HUC-
Ka aKyCTHYHA 4ecToTa Ha cpeaara. Tyk koeuiuenture Ha 3atuxsane ca 4,02 dB/mm
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(3a Zeonex) u 3,35 dB/mm (3a Bayer), koeTo ombiBa pe3ynTaTtute oT ImyOIHKyBaH!
Beue u3cnensanust (Kasarova et al., 2011).

PesynraruTe OT HaMs EKCIIEPUMEHT TIOKa3BaT, e TIPU Te31 00pa3Ly H3BECTHO Hama-
JSBaHE Ha ITBTS, I3MUHAT OT YJITPa3ByKOBUTE BBJIHM MpH yectota oT 15SMHz, ce abmxn
Ha 00110 yBenMYaBaHe Ha Koe(HILMEHTa Ha 3aTUXBaHE (IIONThILAHE U pa3ceiiBane), Thid
Kato OpOsIT Ha OTPaKEHUATA HE € MOJ 0, HO ITbPBOHAYATHOTO 3aTMXBAHE HA CUTHAJIA €
Hazx 38dB. IIpuunHara 3a ToBa € HATMYMETO HA U3BECTHA aKyCTHYHA HEEJHOPOIHOCT U
AQHM30TPOITHOCT B TE3H MOIMMEPHH MaTepraii. KbM chliara rpyrna Moxe Aa ce Ipryrc-
mu 1 obpazer; No.4 (S-low Styrene). [Ipu Hero goMHUHMpaA MODTBLIAHETO HA BHIHUTE B
Marepraia BbIPEKH OTHOCHTEIHO HUCKUSA KoeULMEHT Ha 3artuxBaHe oT 2,33 dB/mm.
Or npencraBeHuTe pe3yaraTy Ha Gur. 2 ce BK/Ia, ye oopasuure No.1, No.2 u No.4 ¢op-
MHpAT BTOpa rpyIia oT OIU3KH 10 (PU3UKO-MEXaHIMYHH CBOWCTBA OJIMMEPHH MaTepHaIIH.

C nomoOHM pa3ChKICHHUS MOXKE /1A C€ TIOAXOU U KbM EKCIIEPUMEHTAITHUTE JTaHHH,
nosrydeHu npu oopasuute ot Tperara rpymna No. 5 (Cellulose) u No.6 (Acrylic). Tyx
Tpsi0Ba J1a ce UMa NPEABHUI, Ye HUCKUTE KOePUIMEHTH Ha 3aThXBaHe oT 2,67 dB/mm 3a
Cellulose u 2,93 dB/mm 3a Acrylic ce ab/Kar Ha moBeye OT 2 IBTH MO-ToJsiMara Jie-
OenHa Ha 00pa3LKTe, CHITBTCTBAHA OT MO-MaJIKO Ha OpOl OTpa)keHHsl, KOETO BOIH 10
HaMaJIeHH 3aryOH Ha BBJIHOBA €HEPrHs P MPAHMYHUTE TIOBBPXHUHU Ha Marepuala.
Jomunupar ¢pakTop TyK € KOe(HIMEHTHT Ha MONTBILAHE B CpeaTa i BUCOKOTO aKycC-
THYHO CBHIIPOTUBJICHHE BCIEACTBUE HAa aKyCTUYHA HESTHOPOJHOCT U AHU30TPOITHOCT.

Pesynrarure oT mpoBeneHNTE W3CIIEABAHMUSI C BUXPOBOITOBUSI METOJ] TIOKa3axa, 4e
YBEPEHO MOXKEM JIa PAa3rpaHuiuM 00pa3LuTe ¢ pa3nuyuHa cTpykrypa. [lonydyennTe qan-
HH €JHO3HAYHO [T0Ka3axa HapacTBaHe Ha aMIUTHTyAara Ha oopasen No.3 ¢ 3% cripsamo
HyJieBaTa MO3ULMS Ha MHIMKaTOPHOTO M300paskeHHe BbPXY €KpaHa Ha amapara Ipu
ONITUMAJICH PEKMM Ha HacTpoiiBaHe: (azoB bI'bi — 355°, wyBcTBUTENHOCT — 27dB 1
yecrora 1kHz. Ipu cpumre napamerpu 3a oopazen No.1 nomyuaBame 10% no-Bucoka
aMIUTUTY/a OT Ta3u Ha obpaszer No.7.

Buxna ce, e B x01a Ha eKCIIEPUMEHTA TTOTydaBaMe MHHUMAJIHH, HO JOCTaTbYHO
pazauuuMy 1 100pe BB3MPOU3BOAUMH Pa3IMKU MPU 00pasly C eIHAKBU JEOCIUHY,
KOETO MOKe 1a ObJie KpUTEpHH 3a XapaKTepH3upaHe Ha eIeKTPOH30IalIMOHHNUTE CBOHC-
TBa HA U3CJICBAHUTE MOJIMMEPHU MaTepUaIH.

3akioueHue

W3BBpIIICHUTE EKCTIEPUMEHTH TIOKAa3BaT, Y€ MPUIIOKEHUTE Oe3pa3pyIIUTETHI METO-
JIM HA M3CJIC/IBAHE MOTaT Jia TIOCITYXKAaT 32 CPAaBHEHUE MEKITy PA3IMUHUATE MOJIUMEPHU
Marepuajy 10 OTHOIICHUE Ha CTPYKTypaTa U XOMOTEHHOCTTA UM, KaKTO U 32 KOHTPOIT
Ha KaueCTBOTO TPpH 00pasiy ¢ onpesesieHa popma upe3 T.Hap. ,,eKCrpec-aHamms , 0e3
Jla ce HapyIasa 1eyoctTa M. ChBMECTHOTO MPUJIaraHe Ha Te3W METOH C ONTUYHUTE
Y MEXaHHMYHUTE U3MEPBaHMs Ch37aBa YCIOBUsSI 32 MO-I00pO U3yYaBaHE W MPABHICH
0100p Ha MOJMMEPHUTE MATEPUAITH TIPH TSIXHOTO MPUIIOKECHHUE B PA3JTNYHUA ONITUYHH,
CIICKTPOOTITHYHU U aKyCTOOITUYHH yCTPONUCTBA.
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INVESTIGATION OF POLYMER MATERIALS BY MEANS OF
ELECTRO-ACOUSTICAL PULSE-ECHO METHOD AND EDDY

CURRENT METHOD

Abstract. We have examined eight types of optical polymer plates including
polymethyl methacrylate (PMMA) which is preferred material for ultrasonic
purposes. Their longitudinal ultrasonic velocity and attenuation coefficient have
been determined by means of pulse-echo technique. Comparison of acoustic
properties of the investigated polymers and PMMA sample at 15MHz frequency.
Obtained values of the ultrasonic attenuation coefficient and acoustic path length
could be used to qualify homogeneity and isotropy of the polymer materials. Eddy
current testing is based on the physics phenomenon of electromagnetic induction.
The principle of the eddy current technique is based on the interaction between a
magnetic field source and the test material. This interaction induces eddy currents
in the test piece. The thickness of nonmetallic coatings on metals can be determined
simply from the effect of liftoff on impedance. This method has used for measuring
thickness and research a structure of thin walled non-conductive polymers.
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