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OINBIT PASPABOTKH JIABOPATOPHOI'O OBOPYIOBAHUSI
JJIA TEPMOIN®PY3NOHHOU OBPABOTKHN CTAJIBHOU INTPOBOJIOKH

Cnoco0 auddy3MOHHOTO HACHIIICHUS CTAIBHOW MPOBOJIOKH IyTEM HEIOCPEICTBEHHOIO NPOIYCKaHHS JIEKTPHU-
YeCKOTro TOKa 4epe3 HM3JeHe B PeKUME TEPMOLMKIMPOBAHHA MO3BOJIIET M3TOTOBHTH MAaTEPHAN IS IOCIEAYIOLIEro
(OpMHUPOBaHKS 3aLIUTHOrO MOKPBITHA. st peanmmsammu crocoba paHee ObLIa IpeUIOKeHa JabopaTopHas yCTaHOBKA.
B mporuiecce nocnemyolei SKCIuryaTtaliy ObUTH YCTaHOBIIEHBI HEIOCTATKH, MTOBJIEKIINE HEOOXOJUMOCTh €€ MOJIEPHU3ALHH.

[Tpu coBepieHCTBOBAaHUHU JIAOOPATOPHOTO OOOPYJOBAHHUS ONPEAEISICS NOPSJOK MOAAYH MPOBOJIOKH B 30HY
00pabOTKH, UCIIOJIHEHHUE IEMEHTOB, 00SCIICYMBAIONINX [T01a4y HANPSHKEHUS Ha 00padaThIBAEMYIO MPOBOJIOKY, UCIIOJN-
HeHre (GopMHUpOBaATENs YNPABISIIONIMX HMMILYJIBCOB, CIIOCOO peaH3alisi peXrMMa TEepPMOLMKINPOBaHUs. MojaepHu-
3MpOBaHHOE 00OPYZOBaHHUE MO3BOJISIET BECTH 00pabOTKY IPH HENMPEPHIBHOW W CTYIEHYATOM MO/a4e IIPOBOJIOKH C JTra-
MeTpoM MeHee | MM. Bo3moxna Tepmuueckas oOpaboTka. 3aMeHa mapbl «THPHCTOP—KOMIIApaToOp» TBEPAOTEIHHBIM
peJie o3BoJIIIa 0TKa3aThCs OT aHAJIOTOBOTO CUTHAJIA B TIOJIB3Y LU(POBOTO. YIIpaBIIsIoNee HalpsHKEHHE BEIOUPACTCS U3
muarazoHa 3...32 B mpu makcumansHO# cre Toka 100 A, mmrensHOCTH HMITybca 1 may3sr 0,01...999 c.
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EXPERIENCE IN THE DEVELOPMENT OF LABORATORY EQUIPMENT
FOR STEEL WIRE THERMAL DIFFUSION TREATMENT

The method of diffusion saturation of steel wire by directly passing an electric current through the product in the
thermal cycling mode makes it possible to produce a material for the subsequent formation of a protective coating.
A laboratory installation to implement the method has previously been proposed. In the course of subsequent operation,
shortcomings that necessitated its modernization have been identified.

When improving laboratory equipment, the order of wire feeding into the processing zone, the design of elements
providing voltage supply to the processed wire, the design of the control pulse generator, and the method for implementing
the thermal cycling mode have been determined. The upgraded equipment allows processing with continuous and
stepwise feeding of wire with a diameter of less than 1 mm. Heat treatment is possible. Replacing the “thyristor—
comparator” pair with a solid-state relay has made it possible to abandon the analog signal in favor of a digital one.
Controlling voltage is selected from the range of 3...32 V at a maximum current of 100 A, pulse duration and pause of
0.01...999 seconds.

Key words: installation; wire; chemical and thermal treatment; diffusion saturation; thermal cycling; electric
current transmission; powder medium; electric contact heating.

Fig. 3. Ref.: 9 titles.

BBenenue. Xumuko-tepmuieckas oopadotka (nanee — XTO) HaX0uT HIMPOKOE MPUMEHEHUE
B MpOMBIIUICHHOCTH. OTHUM W3 MEPCHEKTUBHBIX HAIpaBIeHUN pazButus siBisercss X 1O Mukpo-
00BEKTOB — METAJUIMYECKUX TMOPOImKOB M TpoBojok [l1]. ms monmydenus auddy3rnoHHO-
JITUPOBAHHBIX METANTMYECKHX TMOPOIIKOB ¢ ucmoiib3oBaHnueM XTO pa3pabotanbl 3pPeKTUBHBIC
MpUEMbl HTHTEHCU(UKAIIUH, YCTAaHOBJIEHBI 0COOCHHOCTH CTPYKTypooOpaszoBanus [2; 3].

CranpHas mpoBOJIOKa, Kak 00beKT asi XTO, uMeeT NoTeHIMaIbHbIE BOSMOXKHOCTH MPH TIPHU-
MEHEHUU 3JIEKTPOKOHTAKTHOI'O HarpeBa Kak MCTOYHMKA Teruia. PaHee BbINOIHEHHbBIE UCCIIEOBAHUS
CBUJCTENLCTBYIOT O cymiecTBeHHOM yckopenuu mporecca XTO [4]. Chepsr nmpumeHeHHs] Takon
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MIPOBOJIOKU pa3HO00pa3zHbl. OHAa MOXKET OBITh MPUMEHEHA KaK MPHCAIKa ISl JISTMpOBaHMs paciuiasa [S].
[lepcieKTUBHBIM SIBIISIETCSl €€ MPUMEHEHHE Ui (OPMUPOBAHUS 3AIMUTHBIX TOKPBITUH, MOXKET
UCTIONIb30BATHCS KAK CAaMOCTOSITEIbHOE M3/IeNNe, IKCILTyaTHPYEMO€E B arpecCUBHOM cperie.

Crioco6 nn¢(y3uOHHOTO HACKILEHHUS CTAIBbHOM MPOBOJIOKU IyTEM HEMOCPEICTBEHHOTO Mpo-
IMyCKaHWsA 3JICKTPUYCCKOTI'O TOKAa 4YC€pE3 M3ACIINEC B PCIKUME TCPMOLUKIMPOBAHHUA IMO3BOJIACT U3I0-
TOBUTH MaTepHaJl s TOCIe Iy oniero (GOpMUPOBAHHS 3alIUTHOTO TOKPHITHSA [6]. ETo 0oco6eHHOCThIO
SIBASCTCS HU3KHI IrpaJucCHT JICTUPYIOLICTO 3JICMCHTA IO MONICPECYHOMY CCUCHUIO ITPHU I[OCTHTO‘IHOﬁ
KOHLeHTpauuu. [ peanusamuu crnocoba paHee Obuia INpeuIoKeHa JlabopaTopHas YCTaHOBKA.
B mpornecce nocnemyromeil 3kcruryataliu ObUIM yCTAHOBJIEHBI HEAOCTATKH, MOBICKIINE HEOOXO-
JMMOCTB MOJICPHU3AIMU 000pYJOBAaHHS IS YIIyUIICHUS TEXHUYECKUX XapaKTEPUCTHK.

Matepuanbl 1 MeToabl ucciaenoBanus. [Ipu paspaborke ycranoBku st AU Py3UOHHOTO
HACBHIIICHUS U TEPMUYECKOI 00pabOTKH MPOBOJIOKH ITyTEM HEMOCPEICTBEHHOTO MPOIYCKaHUS TOKa
yepe3 U3AeTHs B peKUME TEPMOLIMKINPOBAHNS BHUIMAHUE yIETSIIOCH:

— TOPSJIKY MOJIa49¥ MPOBOJIOKHU B 30HY 00pabOTKH;

— HCIIOJIHEHUIO 3JIEMEHTOB, 00ECNEUMBAIOIIMX I0Jauy HANpsDKEHUs Ha oOpabdaThIBaeMyIo
IIPOBOJIOKY;

— HCIIOJHEeHUIO (POpPMHUPOBATEINS YIPABISIOUIUX UMITYJIbCOB;

— cnoco0y peanu3aius peKruMa TePMOIUKINPOBaHUS (PUCYHOK 1).

[TepBeiii mpoTOTUN 1a0OPAaTOPHOM YCTAaHOBKM OBLIT IMpEeAHAa3HAueH Juis OO0paOOTKH HEMo-
JIBU>)KHOM TIPOBOJIOKM OTPAHMYECHHOM JUIMHBI U JIOMyCKaJl CTYNEHYATYyI0 MOoJayy mMaTepuasa B 30HY
o0paboTku [7]. B kauecTBe TOKONMOIBOASIINX 3JIEMEHTOB UCTOIb30BAIMCH IIACTHUHBI U3 CIJIaBa Ha
MEJIHOM OCHOBE. MIcrIoHUTENh YIIPaBISAIOMIUX UMITYJILCOB 00€CTIeUnBaIl MEXaHUYECKOE YITPaBICHUE
pesxkumamu 00paboTKU. PexnM TepMOIMKITNPOBaHUS PEaTU30BbIBANIA MTApa KKOMITAPATOP—TUPUCTODPY.

[Topsaox moxadu HcnonHeHHe 21eMeHTOB, HcnonseHue
IPOBOJIOKH B 30HY oOecrednBaiomix B opmupoBarens i
00paboTKH 110]a4y HalIpsKEeHHS Ha Y IPaBIIAIOIMINX
o0pabarpiBacMyro HMITYJIbCOB
ObpaboTka IIPOBOJIOKY
HENOABIDKHOHA
IPOBOJIOKU WIH O [ e MexaHn4eckoe
CTYIEeHYaTOil TokxomoaBoagmne
roJayveil B 30H :
0bpaboTKn d — Hﬂaﬁ:}}ji{ﬂl::;l’ia i M Hugposoe
o0pabaTeIBaEMYI0
ObpaboTka TIDOBOIOKY ITapa KoHTpoIEp +
HENDEPHIREG TBEPIOTENBHOE PElE |
ABIDKY MIeficst (371eKTpOHHOE yIIpaBiIeHHE)
AROBROKR.£0 ToxonoasoasIIHe
SYRCIELH O POIHMKU 171 [ToJa4u [Tapa xommnaparop +
Hoélﬁa;aeéloiz:zﬁy IEHHEH}KGHIIH Ha THPHCTOP
P 00padarpBacMyto (anazoroBoe yIpaBjeHIe)
HETIOABHKHOMH IPOBOTIOKY
Crocod peanusanus
pexmMa
TEPMOLIMKIMPOBAHIA

PucyHok 1. — NeHe3Uc ycTaHOBKM ANA 3N1€eKTPOKOHTAKTHOrO Harpesa

B pexxnme TepMoUuUKnnMpoBaHunsa
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BuecenHble B nocienyoneM KOHCTPYKTUBHbBIE U3MEHEHUSI TTO3BOJIMIIN 100aBUTH 00pabOTKyY
HEMpPEepHIBHO ABMXKYIICHCS MPOBOJOKH [8; 9], 4TO JaeT BO3MOXHOCTh MOMYYUTh MaTepuai 000
MPOTSDKEHHOCTH. Y CTaHOBKA (PUCYHOK 2) COCTOMT U3 TpaHchopmaropa /, KOHTEHHepa C HaChIIIaro-
el cMechlo 2, TOKOTIPOBOISIINX POIHUKOB 3, OJIOKa yHPaBISIONINX UMIYIBCOB 4, BKIIOYAIOIIETO
KoMIIaparop, peryistopa 5 (tupuctopa). Ctana Bo3MOKHOI 00paboTKa HENMPEPHIBHO ABIKYIIEHCS
C 3aJlaHHOM CKOPOCTHIO MPOBOJIOKH, a TaKXKe IMoJaya MPOBOJIOKU B 30HY 00pabOTKU C 3aJaHHBIM
11arom, KpaTHbIM JUIMHE HarpeBa (PacCTOSHUIO MEXAY TOKOMPOBOAALIMMH POJIMKAMU 3) WU Yepes
3aJlaHHBIi OTPe30K BpeMeHHu (BpeMs 00paboTku). Taxke MOXKHO MPOU3BOAUTH IUDPy3rOHHOE
HACBHIIICHUE WM TEPMUYECKYI0 00pabOTKY HEIOIBUKHOM ITPOBOJIOKH OTPAaHMYCHHOM JUIHHBI.

Paboraet ycraHOBKa ciieqyromuM 00pa3oM: MpoBoJIoKa, moaBepraemas Auddy3noHHOMY HaChI-
IICHUIO, POXOJIUT KOHTEHHEP 2 C HACBIIIAIOIICH CMEChIO O CKOpOCThIO 110 0,1 M / MuH. [Tpu BBIOIN-
HEHUU TepPMUYECKOi 00pabOTKH KOHTEHHEP MOXKET OTCYTCTBOBaTh. K TOKOMPOBOASIIUM POJIHKAM 3
MOJIAeTCS AJIEKTPUUECKUH TOK OT TpaHcopmaropa /. BIok ympaBisiommx MMITYJIBCOB 4 yepes
peryisaTop 5 mO3BOJISET 3a/1aTh TpeOyeMble TapaMeTphl PeKUMa TEPMOIMKIMPOBAHUS. DIEKTpHUUe-
CKHUH TOK MPOITyCKAIOT Yepe3 MPOBOJIOKY [UKINYECKU C JUIUTENbHOCTHIO UMITyJIbca (Harpesa) 1...10 ¢
U JUIUTEIHHOCTHIO May3bl (oxmaxkaeHus) 1...3 ¢. Cuna Toka mensiercs ot 15 1o 30 A. Hanpsixenue
IIpY YCTAHOBUBILIEMCS pexuMe paboThl cocTaBiseT 16,8 B. MraooBeHHOe 3HaueHUE TeMIEepaTyphbl
KOHTPOJIMPYETCS ONTHUYECKUM MTUPOMETPOM.

B mepBoM BapuaHTe yCTaHOBKH ()OPMHPOBATENH YIPABISIONINX UMITYJIbCOB, HMEs IU(POBOE
WCTIOJTHEHUE, HE MO3BOJISUT KOPPEKTHO OTPETYJIUPOBATh PEKHM OKa3bIBAEMOTO TEPMHUUYECKOTO BO3-
neiictBus. [IpogomkurensHOCTh HarpeBa B nipezenax 1...10 ¢ u oxnaxaenus 1...3 ¢ 3aTpyaHsiia oopa-
OOTKy TPOBOJIOKH AuamMeTpoMm MeHee 1 mMm. [[is MCKiIOYeHHs ee TIIAaBICHHUS U MOCIEAYIOIIEro
pa3pylIeHus Mo NEHCTBHEM BBICOKOW TEMIEpaTyphl NMPUXOIWIOCH YBEIMYMBATH UIMHY 00pada-
THIBAEMOT'O y4acTKa WM CKOPOCTh MOAAauu MPOBOJOKH B 30HY 00paboTku. B mepBomM ciydae 310
YBEIIMYHUBAJIO MPOAOIDKUTEIBHOCTh 00padOTKU KaXI0T0 MHKpOOObEeMa MaTepualia, BO BTOPOM —
YMEHBIIIAJIOCh BPEMsI OKa3bIBAEMOTO TEPMUUYECKOTO BO3ICHCTBHS, UYTO HE BCET1a MPUBOAUIIO K JKeJa-
€MBIM U3MEHEHUSIM XUMHUECKOT0 COCTAaBa MM MEXaHUYECKHX CBOMCTB.

Hamu npenyioskeHa yctaHoBKa (pUCYHOK 3), TTO3BOJISIONIAS peain30BaTh ¢ y3HOHHOE HACHI-
LIEHHE TPOBOJIOKU C TUAMETPOM MeHee | MM IyTeM HEMOCPEACTBEHHOIO IIPOITyCKAaHUs TOKa 4epes
W3JIeTHSI B pEKUME TEPMOLUKIMPOBAHUS C TIPOIOKUTEIBHOCTBIO HarpeBa WM OXJ1ax1eHus MeHee 1 c.
Ona cocToUT W3 CHIIOBOTO TpaHc(opmaropa [/, yCTPOHCTBAa KOHTPOJIS (U3MUYECKUX MapameTpoB 2,
TBEPAOTEIBHOTO petie 3, KOHTPoJIIepa 4, MICTOYHMKA MUTaHus Ha 12 B 5, TOKONMOABOASIIUX POJMKOB
6, KOHTEMHEpa C HAChIILAOLIEN CMECHIO /.

S 2 3

Hanpaenenue dswikenus nposanoku

—

Augppyzuonkeiia cnoi /

HeobpabomaHHas
npososnoka

PucyHok 2. — Cxema nabopaTopHOM yCTaHOBKMN
ansa andPy3nMoHHOro HacbILWEeHNUA NPOBOMOKU
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7 Hanpaenaenue
08ULIHCEHUA NPOBO.TOKU
oS p—

Cets 220B

%

PucyHok 3. — Cxema nabopatopHom yctaHOBKM Ans avuddy-
3MOHHOIO HaCbILWEHUA NPOBOJIOKU C ANAMETPOM MeHee 1 MM

Paboraer ycraHOBKa cieayromuM 00pa3oM: HeoOpaOoTaHHAs MPOBOJIOKA MPOXOAUT KOHTEH-
HEp 7 C HACHIIAIOIIEH CMEChIO C YCTaHOBIIEHHOH cKOopocThio. CritoBoii TpanchopmaTop /, pabota-
ot ot cetu 220 B, o0ecnieunBaer nojady NepeMEHHOTO TOKAa Ha TOKOMOABOISIIUE POJIUKU 6.
KonTponnep 4 paboraer oT UCTOUHMKA NUTaHUS S ¢ HanpsbkeHueM 12 B. [Tapamerps! npoxozsiiero
gyepe3 IMPOBOJIOKY 3JIEKTPUYECKOIO TOKA KOHTPOJIMPYIOTCS € IMOMOIIBIO YCTPOMCTBAa KOHTPOJIS
¢usnveckux napamerpos 2. CruitoBoii TpancopmaTop cBsizaH ¢ TBepAOTeNbHBIM pene 3. KoHTpos-
aep, paboTaroIuil OT MCTOYHMKA NMUTaHMUSA J, MO3BOJIAET 3aJaTh BpEMsl HarpeBa U OXJaKICHUS
oOpasma Bo Bpemsi 00pabOTKH. DJIEKTPUUECKUI TOK TMPOITyCKAIOT Yepe3 MPOBOJOKY MHUKIUYECKU
C JUVIUTEIBbHOCTBIO UMITYJIbCA U JJIUTENBHOCTHIO nay3bl oT 0,01 g0 999 c.

[IpoaomKUTENBHOCTh HarpeBa WM OXJIAKICHHUS BbIOMpPAETCS B 3aBUCUMOCTU OT JMaMeETpa
IIPOBOJIOKH, €€ XMMHUYECKOr0 COCTaBa, XUMHUUECKOr0 COCTaBa HACHIIAIOLIEH CMecH U TpedyeMoro
YPOBHSI TEPMHUYECKOTO BO3/IeiicTBHSA. 11151 BEIOOpA pesKuMa MCTIONIb3YETCS CIICIUATIEHOE AIIEKTPOHHOE
Tabn0. Bennunna cuibl Toka MOXKeT ObITh yBenuueHa 10 100 A, 4yTo MO3BOISET YBEIUUUTD JUAMETP
00pabaTbIBaeMOT0 TPOBOJIOYHOTO MaTepuana W JIUHY oOpabarbiBaeMoro ydactka. CKOpocTh
JBIDKEHUST B 0a30BOM HCIOJIHEHUM cocTaBisieT 10 cM / MHH, OTHAKO MPU HEOOXOIUMOCTH MOXKET
OBITH U3MEHEHA. BennunHa HanpspKeHUs peryJIMpyeTcst U cocTaBiser 3...32 B.

[Ipu nocTymieHnn ynpasisioIIero CUrHaja oT KOHTpojepa 4 TBeploTenbHoe pene 3 pa3pbl-
BaeT nenb. [IpoBosioka oxnaxmaerca n0 3agaHHOW Temreparypsbl. [lociie 3aBepmieHus 3aJaHHOTO
BPEMEHHU OXJIAXJIECHUS KOHTPOJUIEp 4 OTHpaBiIsSeT CUTHAN HAa TBEPAOTEIbHOE peiie 3, Lelb 3aMbl-
KaeTcs, IPOBOJIOKAa HAUMHAET HarpeBaThCsl, LIUKJI 00pabOTKH MOBTOPSIETCSL.

Pe3yabTaThl McciaenoBaHus U UX odcyxaeHue. [IpemioxenHas nabopaTopHas yCTaHOBKA
st AU Py3MOHHOTO HACBILIIEHUS MPOBOJIOKH MYTEM HEMOCPEICTBEHHOTO MPOMYCKAHUS DIIEKTPH-
YECKOT0 TOKa B PEKHMME TEPMOILMKIUPOBAHUS TO3BOJISIET U3TOTOBUTH SKOHOMHO-JIETUPOBAHHYIO
MIPOBOJIOKY C 33JaHHBIM XUMUYECKUM cocTaBoM. OHa SIBISIETCS XOPOIIEH albTepHATHUBOW JOPOTO-
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CTOSAILIUM CJIOKHOJIETUPOBAaHHBIM MaTepuaiaMm. JlimHa oOpaboTaHHOro Marepuaja HE OrpaHU-
YMBAETCS KOHCTPYKTUBHBIMU OCOOCHHOCTSIMHU J1a0OPAaTOPHBIX YCTaHOBOK. Bo3MokHa cTymneHuaras
W HEeNpepbIBHAs 10Jla4a MPOBOJIOKK B 30HY 00pabOTKM mpH ee AU Py3MOHHOM HACHIIICHUH WU
TEPMHUYECKOI 00paboTKe.

[lepexon oT mapsl «KOMIApaTOp—TUPUCTOP» (cM. PUCYHKH 1, 2) K mape «KOHTpPOJJIEp —
TBEPJOTEIbHOE peliey (cM. PUCYHOK 3) MO3BOJIWII 3aMEHUTh aHAJIOTOBBIN CUrHall Ha LU(PPOBOM. ITO
MOBBICUJIO TOYHOCTh 0OpabOTKH, ObICTpOAEHcTBHE OJOKa YNpaBIEHMs, YMEHBIIMJIOCH BpEMs,
3aTpayuMBaeMoe Ha IMEpexo]] C peXUMa HarpeBa Ha PeXKUM OxJaxJaeHus. BenuunmHa cuibl Toka,
MIPOXO/IAIIETO Yepe3 MPOBOJIOKY, KOHTPOIUPYETCS YCTPOWCTBOM KOHTPOJIS (PU3MUYECKUX MapameT-
POB, UTO JJOIOJHUTEIBHO MOBBIIIAET TOYHOCTh OKA3bIBAEMOT0 TEPMUUYECKOTO BIHUSHUS.

['oToBasi 5KOHOMHO-JIETUPOBAaHHAS NIPOBOJIOKA MOXKET MPUMEHSATHCS KaK NPUCATOYHBIN MaTe-
puai npu GOpMHUPOBAHUH 3AIUTHOTO MOKPHITHS ITyTEM HAIJIaBKU WM HanblIeHus. Ee MOXHO Takxke
HCIIO0JIB30BaTh Kak roTOBOE u3jenue. ToluHa 00padaThiBa€MOl TPOBOJIOKH BEIOMPAETCS C YUETOM
Ha3zHaueHus. KOHTpoJIb OKa3bIBa€MOI0 TEPMUUECKOT0 BO3JEHCTBUS Clie1al BO3MOKHBIM 00paboTKy
MIPOBOJIOKH C AMAMETPOM MeHee 1 MM.

3akimouenue. MoepHU3UPOBaHHASL YCTAaHOBKA JUIS DJIEKTPOTEPMHUIECKOH 00pabOTKH MPOBO-
JIOKHY T03BOJIIET U3TOTOBUTH 3KOHOMHO-JIETUPOBAHHYO IPOBOJIOKY, MMPEIHA3HAYEHHYIO JJIs1 UCHIOJIb-
30BaHMsI B KAueCTBE IPUCAJIOYHOTO Marepuaiga Hpu (OpMHUPOBAHMM 3AIMUTHBIX MOKPBITUN WIH
CaMOCTOSITEJILHOTO U3/IeIHsl.

[Tpu pazpaboTke KOHCTPYKIMHU Ja00OpAaTOPHOI yCTAaHOBKH ObLIa MPOAaHATM3UPOBAHA BO3MOXK-
HOCTh M3MEHEHMs MOpsjKa MOoJayu MPOBOJIOKM B 30HY 0OpaOOTKM, MCIOJHEHHE (OpMUpOBaTEIIs
YIPABJISIONINX UMITYJIECOB, TOKOTIOABOISIINX 3JIEMEHTOB, TIOPSIOK PEeaTH3aUU PEKUMa TEPMOIIHK-
JMPOBAHUS, UTO MO3BOJINIIO IPEUIOKUTH HOBYIO YCTAHOBKY C 3JIEKTPOHHBIM YIIPaBJIEHUEM U UCIIOJIb-
30BaHHEM IIU(PPOBOTO CUTHAJIA BMECTO aHAIOTOBOTO.

[TpenyiosxenHast 1abopaTopHasi yCTaHOBKA MO3BOJIET BBIOPATh YIPABIIAIOLIEE HAPSHKEHNUE U3
nuanaszona 3...32 B npu makcumanbHoM cuiie Toka 100 A, MIMTENTbHOCTH HUMITYJbCA M TAYy3bl
0,01...999 c. 310 nemaet BO3MOXXHBIM 00paOOTKY MPOBOJIOKH C TUaMETPOM MeHee | MM ¢ 3ajaH-
HBIMU XapaKTePUCTUKAMHU.
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