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VYipTpa3BykoBsle pacxogoMepsl (Y3P) ocHOBaHbI Ha H3MEPEHNUU BPEMEHU IPOXOXKICHHUS
aKyCTHYECKHX KoJieOaHMi uepe3 nBwxymmiics morok[1,2]. Jons Y3P Ha mMupoBOM phIHKE
Cpelu BCEX CPEICTB M3MEHEHMs PacX0/a Pa3IMUHBIX 3HEPTOHOCHUTENEH cocTaBisieT okoio 10%
[3]. B mocnemHue roxpl IOCTATOYHO HMHTCHCUBHO BEIYTCS pa3padOTKH W OCBOCHHE B
npomebInuieHHOCTH Y 3P raza.

Llenpto HacTosAmeld pabOTHl SBISETCS aHAIM3 KOHCTPYKTHUBHBIX OCOOEHHOCTEH,
METPOJIOTMYECKAX M OKCIUIyaTallMOHHBIX  XapaKTEPUCTUK W TCHACHUUH  Pa3BUTHSA
npombIuieHHbIX Y3P rasa poccuiickux W 3apyOeXHBIX HPOM3BOAUTENECH Ha OCHOBaHUU
JUTEPATYPHBIX UICTOYHHUKOB.

Benymumu npennpustTHsMu B JaHHOW oOmactu TexHuku B Poccum siBisitorcs OAO
«Temnonpubop», Pssans [4], 3AO «/laiimer», Tromens [5], OOO HIIO «BeiMmen», Caparos
[6], OOO «Tupec» Yensounck [7], OO0 «peuc», Kazans [8]. B GnmxHem 3apyoexbe Y3P
raza BeimyckatloT PVYII «benrasrexuuka», Munck, benopyccus [9]. PaspaboTunmkom u
MIOCTABIIMKOM IbE303JIEKTPUUYECKUX IIpeoOpazoBaTesield sl OOJIBIIMHCTBA POCCUHCKUX U
oenopycckux npousBoautenerd Y3P raza seusercs OO0 «lIbe30amexTpuk», r.Pocro-na-/lony.

Cpemu 3apyOexHBIX TPOM3BOAMTENEH, BbIMyckaromux Y3P rasza m paboramommx Ha
poccuiickoM peiake, otmerum Controtron [10] wu GE Panametric [11]. CIIIA, ABLE
Instruments & Controls Limited, Aurius [12]. u SICK/Maihak GmbH, I'epmanus [13].

KoHcTpykTHBHBIE OCOOEHHOCTM M TEXHUYECKHE  XapakTepucTuku Y3P raza stux
IIPOM3BOUTEINIEH IPUBEIEHBI B TAOIUIIE.

[TpuGopsl JaHHOTO THUIIA POCCUMCKHUX HPEANPUATHHA SBISAIOTCS NOJHOMEpHbIMU Y3P,
T.e. oOeclieuynBarolIle M3MEpeHUs MOTOKa ra3a uepe3 Bce ceueHue TpyOomposoaa. B Hux
HCIIOJIb3YETCS IPEUMYILIECTBEHHO BPEMSI-UMITYJIbCHBIN METOJ] U3MEPEHHS pacXo/ia, OCHOBAaHHBIN
Ha PETUCTpPAllMM DPA3HOCTU BPEMEHHU IPOXOXKIEHUS aKYyCTUYECKOW BOJIHBI BJOJb M IIPOTUB
notoka. Bo3OyxneHne M MpHeM aKyCTUYECKOM BOJHBI OCYIIECTBISETCS C IOMOILBIO
IbE303JIEKTPUUECKUX IpeoOpa3oBareneil. JmameTrpsl yCIOBHOrO mpoxoaa TpyOonpoBojaa
BapbupytoTcs otT 25 1o 1600 mm. /lnHamudeckune nuama3zoHbl U3MEPEHUH B IMpenenax OJHOTO
TUNa TPYOBl COCTABIISAIOT THNHYHbIE 3HaueHus or 1:60 mo 1:200, a nns Upsuc-PC4-Yubrpa -
460. OTHOCHTENbHAS TIOTPEIIHOCTh U3MEPEHUI He mpeBbimaeT +1-2%.

Nmeroress taxke Y3P rasa, HCIONB3YIOIUE KOPPEISALMOHHBIA METOJ M3MEpPEHUH,
OCHOBaHHBIM Ha PETUCTPALlUU BPEMEHU MPOXOXKIECHUS HEOTHOPOJHOCTEH MOTOKA MEXY ABYMSI
aKyCTUYECKUMHU Jy4aMH, MPOCBEUMBAIOIIMMU TPYOONPOBOJ MEPHEHAUKYISIPHO MOTOKY. DTOT
METO/ peanu3oBaH B mpubopax «Dymetic-1223K», obecrieunBaronuii U3MepeHusi B TpyoOax
6onbmoro quamerpa ot 100 go 1200 mm ¢ npeaenoM uzmepenuit g0 288000 m3/gac. OxHako
KpaTHOCTh JMHAMHYECKOTO JIhana3oHa He npesbimaet 1:60, a morpemHocTts - +1,5 — 2,5%.

B mpubopax «I'unepguoy VYC», OpHEHTHPOBAHHBIX Ha TPYOOMPOBOJBI OONBIIOrO
nuametrpa oT 100 mo 1600 MM, ucrob3yroTcss 2 Maphl MEE303JEKTPUISCKUX MTpeodpazoBarenei
C IIMPOKOM JMarpaMMOil HaIlpaBIEHHOCTH W BpPEMSA-UMITYJIbCHBIM Meton. Ilpm stom 2
aKyCTHUYECKHX JIyda paclpoCTpaHstoTcs 1o Tpaekrtopuu B Buae V win W, T.e. ¢ oTpaxkeHue oT
CTEHOK TpYOBI. 2 mapbl Jy4eld ¥ MHOTOKpPAaTHOE IMEpeceYeHue MOTOKA MO3BOJISIOT 00ECTIeYHUTh
OTHOCHTENBHYI0 TorperrHocTh oT +0,85%. OxnHako ¢ dexkTuBHOE OTpakeHHE OT CTEHOK TPYOBI
BO3MOXXHO IIpH HJECAIBHOM HUX COCTOSIHMM. IIpyn Hanmuumm B rase KameiabHOM XHMIKOCTH WU
KUAKOW (pa3pl, YTO ABISETCS BeChbMa TUINUYHBIM IpPU HM3MEPEHHH, HAIpPHUMEp, IOMYTHOIO
HE(TSIHOTO ra3a, Takue pacxoJ0Mepbl CTAHOBSTCS HEHAIe)KHBIMH.

3apyOexnsie Y3P raza o0OmagaioT OOJBLIIMM KOHCTPYKTHUBHBIM Pa3HOOOpa3HeM.
HmeroTcss BpeMs-UMIYJbCHBIE M KOPPEJALIMOHHBIE pAacXOJOMEphl, a TakKKe 30HJOBBIE
Mo (UKAIMK U C HAKJIAJHBIMU JaTYuKaMu. J{s BO30yXAeHUs U IprueMa aKyCTHUECKON BOJIHbI
B MpUOOpax ¢ HAKJIAJAHBIMU JAaTYMKAMU HCIIONB3YIOTCS JIEKTPOMAarHUTHbBIE MpeoOpa3oBaTelu.



Tabnuira. XapakTepuCTUKH POCCUNCKHX U 3apyOekHbIX Y 3P raza

Temneparypa | JlaBiaenue JAuHamMu4. Auanasox, m*/aac
Ipeanpusitue, crpana, Hpunuun Horpeux.,
N ropon Mapxa aefcTBus ] max, Ay, Mm ] +%
min max MIIa Qmin Qmax Kpatn.
1 P((’Ifg:;g‘]‘i"“l’“ﬁ"l” ToGoii-l | ¥3,spemsuvn| -35 | 50 2.0 25.80 1,0 160 1:160 | (1+[5Qmin/QJ)
2 i‘fﬂ?{eﬁa“mm"”’ P®, | by metic-1223-K| V3, oppeats| -40 | 60 4,0 100-1200 | 15 288000 1:60 15,25
3 i‘fﬂﬁ;ﬂa"’““““”’ PO, | by metic-1223-T| V3, spemsi-umn| -40 | 85 4,0 25300 | 0,25 7000 1:200 10,15
4 ggoq:ﬁ;ﬁg& PS-1 V3, spemsi-uvn | -30 | 80 2.0 50-250 11 5200 1:190 1.0
b
5 (l),gocliggf“’““eﬂ”’ Cunepaoy YC| V3, spemsi-uvn | -40 | 85 16 100-1600 | 5 200000 1:200 0,85-25
b
6 | Qo il «Hpsic, H‘;‘,‘::;gg“ V3, ppemsi-uvn | -40 | 45 16 50 05 230 1:460 | 1O fpu Qaep
Bearasrexnuka, 1:10,
7| B, Manen COT-1 | V3, spemsi-umn | -40 | 50 0,7 50-80 2 250 60 1,0
8 | Controlotron,CLIIA 1010GC | V3,nanagmeie| -40 | 120 | 0522 |50.1400 | Ciopocrs + 38 m/c 11-:1586 1,0-2,0
9 | GE Panametrics, CLIIA CTF878 Y3, koppeasn -40 130 0.17 152 ..762 | Cxopoctsb 1..46 m/c 1:43 2,0
. -70 150 . 3..7 nyu),
10 | GE Panametrics, CIIIA GF868 V3, 3oua0BbBIE (-220) | (280) 10,5 76 ..3000 | Ckopocts 0,03 ..84 m/c| 1:2750 24..5 (2 1yua)
11 | GE Panametrics, CLIIA XGS868i Y3, BpeMs-umil. (__15900) (}128) 18.7 50 .. 1200 Ckopocts + 46 m/c 1:150 1,0...2,0
ABLE Instruments & 110 145 Bouee
12 | Controls Limited, FGM160 Y3, 30H10BLIii 1 0,1..2,0 Cxopocts 0,03...100 m/c| 1:3330 2,5...5
oo (-150) | (315) 150
2,0 (1 ayy),
13 | SICK/Maihak GmbH, | oy \vs1c600 | V3, spemsi-umm.| -190% | 280% | 25 50-1400 | 6,0 130000 1:67 1,0 @aysa),
I'epmanust 0,5(4 ayua)
0,2(8 myueii)**

[Tpumeuanue: *- o 3amnpocy; **- nmocne KaAIMOPOBKU U KOPPEKIIH MOTMHOMOM.




Jlyist ipuOOpPOB ¢ BPE3HBIMU JAaTUNKAMHU HUCIIOJIB3YIOTCS TEE30JIEKTPUIECKIE TPEo0pa3oBaTeu.

[Tomromepubie Y3P raza 3apyOeXHBIX MPOU3BOIUTEICH OOECIEYMBAIOT HM3MEPEHHUS B
Tpybax auamerpom oT 50 mo 1200 mm. JlnHamuueckue nuana3zoHbl U3MEpeHH cocTaBisatoT 1:50
...1:150. ITorpemnocts u3mepenuit Y3P ¢ oHUM akyCcTHYECKHM Jy4yoM coctaBiisgeTr +2%.11pu 2-x
JTYy4eBOW cXeMe HM3MEpEeHHi obOecredmBacTcs MOTPEIHOCTh +1%, a mpu 4-X ITy4eBOl cxeme -
+0,5%. Hmerorcs Takke W 8-MH JIy4E€BBIE CXEMBbI, oOecredyuBaromue mnorpemHocts +0,2%,
KOTOpBIE HCIIOJIB3YIOTCSI Kak 00pa3loBble CpeACTBAa. BBICOKAas TOYHOCTH JIOCTUTAETCS 3a CYET
KaJTMOPOBKU U KOPPEKIIUHU MOTPEUTHOCTEH MOIMHOMOM.

3onnoeie Y3P raza ¢pupm GE Panametric CILIA u ABLE Instruments & Controls Limited,
AHraust o0MamaroT PEeKOPAHBIMUA JUHAMHYECKUMHU auama3zoHamu, gocturarommmu 1:3000. Oto
oOecnieunBaeTcs 3a CYET YBEJIMYEHHMS aMILIUTYIbpl Bo3Oykaaromero ummyibca Ao 3000 B u
pacnosoxeHus mpeodpasoBareseil BJojab ocu motoka. OceBoe pacroioxkeHne mpeodpazoBaTeneit
MO3BOJISIET N30EKaTh CMEIICHUSI aKyCTUYECKOH BOJHBI OTHOCHUTENIBHO OcH IpeoOpa3oBaTeneil mpu
00JbIINX CKOPOCTSX moToka. OJIHAaKO, MOTrPelIHOCTh U3MepeHui 30HA0BbIX Y 3P rasza cocrapisier
2,5-5% maxke I IBYXJTYy4€BOH CXEMbI U3MEPEHUI. ITO OOBSICHACTCS TEM, UYTO aKyCTHYECKUN JTyd
MIPOCBEYMBACT OIPAHUYCHHYIO TUIOMIA/Ib TOTOKA.

CpaBHEHHE TEXHMUYECKHX XapPaKTEPUCTUK POCCHUICKUX W 3apyOESKHBIX MOJHOMEPHBIX Y 3P
ra3a MoKa3bIBaeT, YTO TUIIOPA3MEPHBIN PsAJl y POCCUICKUX MPHUOOPOB HIMpe B 00JACTH MAIbIX TPYO
(or 25 MMm), a auHamuueckue auana3zonbl Oombmie (mo 1:200 u 1:460), yem y 3apyOeimHBIX
aHasioroB. OJIHAaKO, MOTPEIIHOCTh M3MepeHuil, cocraBistomas oT +0,5% s pabouux cpencts
u3mepenuiit u +0,2% ms 00pa3noBbIX, y 3apyOeKHBIX MPHUOOPOB HIKE, YEM Y POCCHUCKUX. DTO
JOCTUTAEeTCSd 3a CUET MWCIOJNb30BAHUS MHOTOJIIYYEBBIX CXEM U KOPPEKIUU TOTrPEHIHOCTEH
MOJINHOMOM.

Kpome Toro 3apy0exnsie Y3P raza uMeroT 30HA0BbIE UCIIOTHEHUS, a TAK)KE UCTIOTHEHUS C
HaKJIAJHBIMU TIPE0Opa3oBaTEISIMU, OOCCIECYMBAIOIINE MOHTaX O€3  BpPEe3KH B TPYOOIPOBOI.
OtMeruM, 4TO 30HI0BBIC Y3P raza o0mamar0T peKopaHble TUHAMHUYECKHe auamna3oHbl (10 3330
m/c). Ilpu 3TOM MOTpenIHOCTh U3MEPEHHUI TTOBBIIACTCS AaXKe MPH 2-X JIydeBoi cxeme 110 2,5-5%.
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