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Heab ucciaenoBanusi. Pazpaborka mMerona W CpPeACTB YJIbTPA3BYKOBOM

TOJIIIIAHOMETPHUH Ha OCHOBE WCITOJIb30BAHUS MaJoanepTypHbBIX
MarHUTOCTPUKIIMOHHBIX ceHcopoB (MCC).
PesyabTartsl:

Paspaboran  MeToA ~ KOHTpOJdS ~ TOJIIMHBI ~ CTEHOK  HArpeThixX
TEIUIOPHEPIeTUUECKUX  OOBEKTOB C  HCIHOJB30BaHHEM  MalloalepTypPHBIX
MAarHUTOCTPUKIIMOHHBIX ~ CEHCOPOB, HMEIOUIMX  KPYrOBYIO  AUArpammy
HaIPaBJIECHHOCTHU JIJIsl HOBEPXHOCTHBIX BOJIH U C(HEPUUECKYIO SISl MPOAOIbHBIX.

Pa3paboTtanbl (pyHKIIMOHAIBHBIE CXEMbI YJIBTPA3BYKOBBIX O€33TaJOHHBIX
TOJILIMHOMEPOB,  TO3BOJISIIOUIMX  KOHTPOJUPOBATH  TOJNUIMHY  CTEHOK
TEIJIO3HEPreTHUECKOro 000pyA0BaHus (KOTJIOB, TPYO, TEINIOOOMEHHUKOB U Ap.)
HEIMOCPEJICTBEHHO B  Mpolecce ero padoTbl. BaXXHbIMM  3leMEHTaMU
TOJNILIMHOMEPOB  SIBISIIOTCS  MAaJlOalepTypHbIE  MAarHUTOCTPUKIIMOHHBIE
yIIBTPa3BYKOBBIE CEHCOPHI, HWMEIOIIME IUIOMIAh KOHTAKTHOM MOBEPXHOCTH
ropazl0  MEHbBIIE JUIMHBI  IPOJOJIBHOW  YJIbTPa3BYKOBOW  BOJIHBI B
KOHTPOJIMPYEMOM OOBEKTE.

N3mepeHre BpeMEHM MPOXOXKACHHUS IOBEPXHOCTHOM BOJIHBI MEXKIY
U3JIyYaOIMM U NPUHAMAIOIIMM CEHCOPaMU MO3BOJISIET ONPEACIIUTH CKOPOCTb
Kak IIOBEPXHOCTHOM, TaK W MNPOJOJbHOW yJIbTPAa3BYKOBOM BOJHBI B
KOHTPOJIMPYEMOM OOBEKTE.

BoiBoabI.

— MArHUTOCTPUKUMOHHBIE CEHCOpPbl HMEIOT IUIOIIAAb  H3Iydarouen
nosepxHoctu 0,07...0,8 MM, 9TO TIO3BOJISIET YBEIIMUYUTH PA3PELIAIOLLYIO
CIIOCOOHOCThH CEHCOPOB M CUCTEMBI ¥ 3 KOHTPOJIS B LIEIOM;

— aKkycTudeckuil KOHTaKT oguHOYHBIX MCC ¢ 00BEKTOM KOHTPOJII MOXKET
ObITh OOecrieyeH 0e3 MPUMEHEHHsS] KOHTAKTHBIX JKUIAKOCTEH («CyXoiD»
KOHTAKT);

— Touka Kropu nns GONpIIMHCTBA MarHUTOCTPUKIIMOHHBIX MaTEPUAJIOB
Haxoautces B npeaenax 600 — 1200 °C, yTo mo3BoJISIET UCMIOIB30BATH 3TH
CEHCOphl  JJIi  KOHTPOJII  TEIJIOPHEPreTHYECKOro  00OpyIOBaHMS,
paboTaromIero Npy MOBBIIICHHBIX TEMIIEPATYPAX;

— wmanoaneptypupie  MCC  oTnuyaroTcss MOpOCTOTOM  KOHCTPYKIMH U
TE€XHOJIOTHMH U3TOTOBJICHHUS;

— DKCIIEPUMEHTAJbHBIE M pacyeTHble  3HaYeHUs KO3 (UIMEHTOB
AIIEKTPOAKYCTUYECKUX TPAKTOB, MOJYYEHHBIX JUISI MCIOJIb30BAHHBIX
TECTOBBIX 00pa3IOB OTIMYAIIUCH HE Oojiee, uem Ha 10 %.
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Research objective. The development of a method and means for
ultrasonic thickness measurements based on the use of smallaperture
magnetostrictive sensors (MSS).

The results:

A method of controlling the wall thickness of the heated heat power
objects using smallaperture magnetostrictive sensors with circular directional
diagram of surface waves and spherical for the longitudinal waves was
developed.

Functional diagrams of the nonstandard ultrasonic thickness gauges, that
allow to control the walls thickness of heat power equipment (boilers, pipes,
heat exchangers, etc.) directly during the process of his work, were developed.
Important elements of the thickness gauge are smallaperture magnetostrictive
ultrasonic sensor, which have a contact surface much smaller than the length of
the longitudinal ultrasonic wave in the controlled object.

The measurement of time of passage of the surface waves between the
emitting and receiving sensors allows to determine the speed of both surface and
longitudinal ultrasonic waves in a controlled object.

Conclusions:

— magnetostrictive sensors have a radiating surface area of 0.07 to 0.8 mm?,
which allows to increase the resolution of the sensor and system of
ultrasound control in general;

— acoustic single MSS contact with the test object can be secured without
the use of contact fluids (dry contact);

— the Curie point for most of the magnetostrictive materials is in the range
600 — 1200°C, which allows to use these sensors for controlling heat
power equipment operating at elevated temperatures;

— smallaperture MSS are easy to design and manufacturing technology;

— experimental and calculated values of the coefficients of electro-acoustic
paths obtained for the test samples differed by no more than 10 %.
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