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Tabauya 7

TexHnyecKne XapaKTepUCTHKH YTOJbHBIX 3JEKTPOAOB HA OocHOBe TepmoanTpauuta mapok AIIl m KA

Bupa manoJmuTeIs IMpounocts, MIla Ayancs dyer,  IlopucTocTs, A, TKJIP, 107 K~1 Conepxanme 3051,
Ha w36 ma paspus_ 1/eM®  r/cw’? % Br/m-K)  (20-520 °C) %

TpeboBaHust He MEHee He MeHee — — He 6onee 21 — — He 6onee 3,0
noTpedureneit 5,0 3,0
A 8,1 3,6 1,61 2,0 20 18 3,8 2,2

'KA 8,9 4.4 1,60 1,95 18 11 3,5 1,7
OnekTpoabl S-23 5,0 — 1,56 1,98 21 22 2,7 (20—200 °C) 1,0
(FCepmanust)

B 3A0 «HoBD3», Hapsiny ¢ TpaiuLUMOHHBIMU Hampas- JIUTEPATYPA

JICHUSIMU TIPUMEHEHUs1 TepMOAHTpaLUTa /s H3TOTOBJIE-
HHUS I10A0BbIX U OGOKOBBLIX OJOKOB, 2JIEKTPOAHON MAaccChl,
VIOJIbHBIX 2JIEKTPOAOB, M3y4aeTcsl BO3MOXKHOCTb IpUMe-
HEeHUs1 TEePMOAHTpPALlMTA B KadecTBe HAMOJHUTENS s
M3rOTOBJEHUS APYITUX BUAOB YLJIEPOIHON NPOAYKLIUU.

Bhbinyck IpOMBILUIEHHbIX NApTU 3JIEKTPOJHONM Mac-
Chl, YrOJbHbIX 3JIEKTPOJOB, I10A0BbIX OJIOKOB U pe3yJibTa-
Thl MCCJIEI0OBATEJbCKUX PaldOT MmokasajlM, 4ro, 00padaThl-
Basl QHTPALIMT IIPU Pas3]MUHbIX TEMIIEPAaTypax, Mbl MOXEM
MOJIyYUTh KAUeCTBEHHOE ChIpbe IS IIPOM3BOACTBA MHOIUX
BUJOB YIVIEPOAHOM IPOAYKLIMU.

YIK 668.739
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BaxHelluM Cblpb€BbIM KOMIIOHEHTOM B IPOU3BO/ICT-
Be OOJIbIIMHCTBA BUAOB YIVIEPOAHOM IPOAYKILIMU SIBJISIOT-
Csl CBS3YIOLUME MaTepuUalibl, KAU€CTBO KOTOPbIX B 3HAYU-
TEJbHOU Mepe oOIpelensieT YpoBeHb (M3UKO-MeXa-
HUYECKMX CBOWCTB IpoiyKTa. biaronpusitHoe coyeTaHue
BbICOKOII KOKCOOOpasylollleii CcmocoOHOCTM W HUM3KOK
BSI3KOCTU B PACIUIaBIE€HHOM COCTOSIHUU BbITOJHO OTJIMYa-
€T KaMEHHOYIOJbHbIA I€K OT APYrMX BUIOB CBA3YIOLIMX
MaTepUaJIOB [U1Sl Pa3/iMYHbIX YIVIEPOACOAEPXKALLMX KOMIIO-
3ULIMIA, TIOABEPraéMblX BHOCAEACTBMU KapOoHuzauuu. [lo
9TOM TIPUUYMHE 3JIEKTPOIHbIM KAMEHHOYIOJbHbIM TEK BO
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BCEM MHpE SIBISIETCSl MPUOPUTETHBIM CBA3YIOLIMM Bellle-
CTBOM 151 IIOJyYEHHSI MHOTMX BHAOB YIJIEPOAHOM Mpo-
OYKUUMKA (aHOAHBIX MAcc, 2JeKTPOAOB, KOHCTPYKIMOHHBIX
MaTepuaioB, DJEKTPOYrojbHbIX U3AeAUi U 1p.). [loTped-
HOCTb B HEM €XeroiHo Bo3pacraer Ha 3—4%.

IToTpedHOCTh B KAMEHHOYTOJIbHOM NEKe M CTPYKTYpa
noTpedIeHus

HCCMOTpH Ha MPOBOIUMBIC MCCICAOBAHHUA TIO CO31a-
HUK CHHTCTUYECCKOTO 3JICKTPOAHOTO CBA3YIOUICTO C 3a-
JaHHBIMHA CBOﬁCTBaMPI, PCATbHO IMHWPOKO MUCITOJIb3YyCTCA



Poc. xum. xc. (2K. Poc. xum. o6-ea um. JI.HU. Mendeaeeea), 2006, m. L, No 1

KaMEeHHOYTONBHBIN MeK, MaciiTabbl BbIpAOOTKU W TIOTpe-
OUTEThCKNE CBOMCTBA KOTOPOTO HETIOCPEACTBEHHO CBSI3a-
HBI C TIPOM3BOJICTBOM MeTayyprudeckoro kokca. CoBpe-
MEHHBIE MUpPOBBIE TCHACHIIMH B MOJACPHU3AIIUM UYepHOMN
METAJITypTUM HampasjieHbl Ha CHWXXEHUWE pacxojia, a 3Ha-
YUT U BBIPAOOTKU METAJITyPrHUECcKOTO KOKca, BCIEACTBUE
pPa3BUTHUSI KOHKYPHPYIONIETO Mpoliecca MOJyYeHUsT CTAIN B
9JIEKTPOJYTOBBIX TIeUax W YBEJTWUEHUS KOJIWYecTBa J0-
MEHHBIX TIeuel ¢ WHXKeKIMel MbUieBUAHOTO yrist. TeM He
MeHee, MUPOBOE TIPOM3BOJICTBO KOKCA JIOCTATOYHO BEJTUKO
u cocrapasger 0350 maH T1/rox. Ilpm sToM B KauecTBe
nmobOYHOTO TPOAayKTa obOpasyercss Oojyee 15 MAH T/TON
KaMEHHOYTONBHOW CMOJTbI. XOTSI OOJbIlIasi YacTh €€, B TOM
WJIM WHOM BUJE, CKXWTaeTcs, I obecTieueHWs] MUPOBOM
MOTPEOHOCT B  BJIEKTPOAHOM KaMEHHOYTOJBHOM TIeKe
(oxono 3,3 MH T/ToA) ee BMofHE xBaTtaeT. Ho mocKonbKy
TMPON3BOJUTEIN W TIOTPEOUTENN KaMEHHOYTOJNBHBIX TIEKOB
YyacTto pasfieieHbl OONBIINMU PACCTOSTHUSAMU, B HEKOTO-
PHIX pEeTHOHAX B HAcTosIIIIce BpeMs HabmomaeTes IeHITUT
3JIEKTPOTHOTO CBSIZYIOIIETO.

Ha puc. 1 mokazaHo, 4To B OGOJBIIUHCTBE PETMOHOB
MHUpa coOCTBEHHOE TIPOM3BOJICTBO BJIEKTPOAHBIX KaMeH-
HOYTOJILHBIX TICKOB 3aMETHO MeHbllle Tpedyemoro. Haw-
GonpMit AeUIIMT HAOMIOJAeTCsl B CTpaHax C pa3sBUTON
ATIOMWHUEBOW TTPOMBIIIVIEHHOCTHIO, KOTOpas SIBJISIETCS
MOMUHUPYIOIIUM TIOTpeOUTeIeM KaMEeHHOYTOJNbHBIX Tie-
koB. TIpexae Bcero, 3T0 OTHOCUTCS K cTpaHaM CeBepHoit
Amepukn n Poccun, JedWIUT MeKa B KOTOPHIX KOMTIEH-
CYPYIOT UMTIOPTHBEIMU TiocTaBKaMW. KpyImHeHif moTpe-
ouTeb 3MeKTpoAHOTO cBaA3yoIero — CeBepHass AMeprKa
HAXOMNTCS Ha 3HAYMTEIBHOM VJAJICHWM OT PETrMOHOB-
JIOHOPOB KAMEHHOYTOJIBHOTO TIeKa, WMIIOPT KOTOPOTO
CBSI3aH € TEXHUYECKUMU W (WHAHCOBLIMU TpOOIeMaMH.
Wmenno mostomy B CeBepHoOIT AMeprKe TIeHbI Ha KaMeH-
HOYTOJILHBIN TEK camble BHICOKME B MUPE, U MCTIONb3YIOT-
Cs1 TEXHOJIOIMU MOJYyYEHMs albTePHATUBHOIO CBS3YIOIIEro
(Tak HasbiBaeMble TUOpPUAHbIE II€KM) C IPUBJICYEHUEM
OTX00B HEPTEXUMUUECKOI MPOMBILILIEHHOCTH.

B Poccum B Hacrosiiee BpeMs BblpabaTbhiBalOT
1460 Tbic. T KAMEHHOYIOJILHOM CMOJIbI, U3 KOTOPOI MOX-
HO moayuuTb 800—815 Thic. T mexka, HO MPOM3BOAAT Ha-
MHOrO MEHBIIE, UCMOb3ysl YaCTh CMOJbl B KaueCTBE HU3-
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Puc. 1. IlpousBoacTBo (TeMHbIE MOJIOCHI) W NMOTpedeHHe (CBET-
Jibl€ TOJIOCHI) 3JIEKTPOIHOTO KAMEHHOYTOJBHOIO II€KA B PA3JIMIHbIX
pernonax mmpa (mporro3 Ha 2006 rox)

KOCEpHUCTOrO TOIUIMBA M  DKCIOPTHOM MPOAYKLMM.
CrpykTypa norpebieHus KaMeHHOYroJbHOro neka B Poc-
cUM IpeicTaBieHa B Taba. 1, M3 KOTOpPOil BHUAHO, 4TO
OTEUECTBEHHbIE TOTPEOUTENM DJIEKTPOJHOIO IeKa —
TIOMHUHHUEBbIE W 2JIEKTPOAHbIE 3aBObl OYAYT BbIHYKIEHbI
B 2006 r. uMnoptuposBath 6onee 200 ThIC. T DJIEKTPOIHOIO
cBs3yiollero. bnarogapss MHTEHCUBHBIM MOCTaBKaM 3J1eK-
TpoAHoro mexka u3 Ykpaunbl, KazaxcraHa u Kuras B npe-
IblAyLIME TOfAbl yHaBaloCh HE TOJbKO KOMIIEHCUMPOBATb
JedULUT, HO W CO31aBaTb HEKOTOPbLI IMepeu3ObITOK €ro
HA POCCUMHCKOM PpbIHKE, IOAAepXHBasg OTHOCUTEIbHO
HU3KMI ypoBeHb lieH. Ho B mocienHee Bpemsi yKpauH-
CKHE KOKCOXMMHUYECKHUE IIpEeaNpusTUs, IpucrocabinBas
KayeCcTBO 2JIEKTPOAHOro Meka K 3apyOexkHbIM creuucbu-

Tabauya 1

CrpykTypa noTped/ieHusi KAMEHHOYTOJIbHOTO Teka B Poccnu (mporno3 na 2006 rom)

Iorpedurem O0bem norpedieHns
TBIC. TOHH %

DIeKTPOAHBIN TeK

AJTIOMUHUEBBIE 3aBOJIbI 480 51,6

DJIeKTPOIHbBIE 3aBOMIBI 65 7,0
KaMeHHOYroabHbI MekK

IMpon3sBoacTBO TIEKOBOTO KOKCa 300 32,3

[1pon3BOACTBO TOMEHHbBIX OTHEYIIOPOB 20 2,1

[Tpou3sBoacTBO MpenapupoBaHHBIX CMOJ, JaKOB U KPOBEJbHBIX MaTepuajaoB 30 3,2

CrpouTte/ibHbIE U PEMOHTHbBIC PAa0OThI 10 1,1

Okcropt 25 2,7
Hroro 930 100,0

IIpumeuanue: OxugaeMoe MPOU3BOACTBO TOBAPHOIO 3JieKTpoaHoro rneka B 2006 romy coctaBut 320 ThIC. T.
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KalusM, CTpeMsTcsl TTPOHWKHYTh Ha eBporeiicknii 1 ame-
PUKAHCKWI PBIHKU, TJe 1IeHbl Ha KaMEHHOYTOJBbHYIO CMO-
JIy W 3JIEKTPOHOE CBA3YIOIee Bhillle poccuiicknx. Camblit
KPYITHBIT TTPOM3BOVTEh KaMEHHOYTONBHON cMoJbl (60-
nee 4 mH T/Trog) — Kwuraii, Ob1 M ocraetcd KpyIHEH-
UM TIOTEHIIMATBbHBIM 3KCIOPTEpOM KaMEeHHOYTOJBbHOTO
neka. OgHako B HacTrosiiee BpeMs MMeeTcs Hemaso TpH-
YWH, CHEPXKWBAIOIINX MAacCOBbIE TIOCTaBKM KWTAWCKOTO
meKa Ha BHEITHUH pbhIHOK. KpoMe TeXxHW4YecKux TpobiieM,
CBSI3aHHBIX C TPAHCIIOPTUPOBKON TIeKa W BBICOKOW CTOM-
MOCTBIO (hpaxTa, 3HAYNTEIbHBIC TPYAHOCTH TS MEXIAyHa-
PO/THOIT KOMMepUecKOl NeATeTbHOCTH TIPEJCTABISET Mel-
KOMAacIlITabHOCTh €AMHUYHBIX TIPOM3BOAUTENIEH TIeKa, UTO
K TOMY e HEeraTMBHO BJIMseT Ha CTaOWIbHOCTh KadyecTBa
9JIEKTPOHOTO cBs3ytoniero. K TipuunHaM, croCOOHBIM
MPensTCTBOBATh KCMOPTY TieKa u3 Kurasi, B TiepcrieKTUBe
clenyeT OTHECTW WHTEHCHBHOE Pa3BUTHE MECTHOHN amo-
MWHHWEBOW TIPOMBIIIIJICHHOCT W BCE BO3pacTarole Mac-
Tabbl UCMTOTL30BAHUSI KAMEHHOYTOJIBHOI CMOJTHI B Kaue-
CTBe TOTUTMBA BMeCTO MasyTa. IHTerpupoBaHHOE BIUSHWE
9THX (HaKTOPOB TIPUBENIO K CYIIECTBEHHOMY POCTY 1IeH Ha
KUTANCKUN TIEK.

YunteiBasg 3TH 0OCTOATENHCTBA, a TaKXKE OTCYTCTBUE
CYIIIECTBEHHOTO POCTa TIPOM3BOJICTBA METATITYPTUYECKOTO
kokca B Poccum, B Omkaiiliiee BpeMs cilelyeT OXWIATh
obocTpeHUsT AcUIINTA BJESKTPOAHOTO TieKa Ha poccHii-
CKOM pBIHKE, Bemylllee K PaclIimpeHno Kpyra UMIOPTepoB
meKa W, Kak CJIeJICTBHE, POCTY 1IeH 10 CpeIHeeBpOTIeiicKo-
ro ypoBHs. [lpu 3TOM cienyer oXuaarh, YTO yBeTWYeHHUE
IIeH Ha B3JIEKTPOJHOE CBSA3YIOIee MOXET 3acCTaBUTh POC-
CHiicKrie KOKCOXMMMYECKNE TIPEATIPUSATHSI TIOWTH Ha pac-
IUpeHWe TIPOV3BOACTBA TOBAPHOTO TIeKa 3a CYEeT COKpa-
IIeHWsT TIPOM3BOJICTBA TIEKOBOTO KOKCa, CMPOC Ha KOTO-
phITi M3-3a BBICOKOW 1I€HBI B TIOCJEIHUE TOIBI CHUKAETCSI.

OcHOBHbIE TPEOOBAHHUS K KAYECTBY IJEKTPOJHOIO MEKA

3a nocaeanue 50 neT B3rAAbl 3apyOexXHBIX MOTpeOu-
TeJleil Ha IeK «XOpOLUero» KauyecTBa M3MEHWJMChb paau-
kanpHo. Eciu B 1950—70-x ropax B CeBepHoil AMepuke
JUIsl IPUTOTOBJIEHUS] aHOMHBIX MAacC ILIMPOKO MCIOJb30Ba-
Ju HedTsHble neku, B EBpone — TepMononumepu3oBaH-
Hble KaMEHHOYIOJbHble II€KM, TO B HACTOslllee BpeMs
Beayliue 3apyOexHble aJlOMUHUI MPOM3BOASALLINE KOMIIA-

HUM JUIST 9TOHW 1Ie/TV TIPUMEHSIOT TIPEUMYIIIECTBEHHO BaKy-
YM-IACTUJITIPOBAaHHBIE KaMEHHOYTOJIbHbIe TieKWu. B pe-
3yJbTare TIEKW, OTBepraeMbie B KayecTBE 3JIEKTPOIHOTO
cBa3ytomiero B 70-x rogax, oKasaauch MPeAroUTUTETbHbI-
MU B HacTosliee Bpems. DBOJIOIMNI0 OCHOBHBIX HOPMU-
PyeMBIX ToKasaresieli KadyecTBa 3JIEKTPOIHOTO CBS3YIOIe-
TO 3a TIocaenHue 35 JIeT AEMOHCTPUPYIOT JaHHbIe Taom. 2.
Kak BugmM, ob1mas Ay BCceX Pa3BUTHIX CTpaH TEHACHIIUS
M3MEHEHUS CBOWCTB 3JICKTPOJHOTO TIeKa — BO3pacTaHue
ero TEeMMepaTyphl pasMAITUECHHUS ¢ OTHOBPEMEHHBIM CHU-
JKEHWEM BSI3KOCTH W COMiepKaHMS BEIIECTB, HEpacTBOPH-
MbIX B Tomyose. Ilpw sToM Ha OOJBIIMHCTBE KOKCO-
XUMWYECKUX TIPSATIPUATHI B HacTosIiee BpeMsT BbIpaba-
THIBAIOT HU3KOMUPOIM30BAHHYIO CMOJy, W3 KOTOpOit
TOJBKO TTYTEM TUTIOBOW MWCTUIIISIIIUU HEBO3MOXHO TIONY-
YUTH CBA3YIOIce HEOOXOAMMOTO KavyecTBa.

Cnoco0b! yaydimenus: KauecTBa MeKa

Anst nocTrxkeHusT TpeOyeMblX CTaHAAPTHLIX MOKa3are-
Jieli KayecTBa NMPUMEHSIOT Pa3ivMyHble METOAbl MOMOJHM-
TeJIbHOM TepM0ooOpadoTKu neka. B mpoMBIIIEHHbIX YCIO0-
BUSIX JJI OTOTO UCIOJb3YIOT MPOLIECChl TEPMOCTaTUPOBa-
HUsa  (TepMoMOpenapupoBaHUs), TEPMOOKMUCIECHUS WU
BaKyyM-AMCTWUISILMU TepBUYHOro mneka. IloBbluas cre-
MeHb KOHAEHCUPOBAHHOCTH DJIEKTPOJHOIO CBS3YIOLIETO,
5TU NPOLECChl Pa3ivuuHbIM 00pa30M M3MEHSIOT €ro XUMH-
YecKMil cocTaB M IOTpeOUTeabCKMe cBoiicTBa. Kparko
pPaccMOTPUM OTJMYMUTENbHbIE OCOOEHHOCTH 3TUX TEXHOJIO-
TMYECKUX PA3HOBMAHOCTEM IOJYYEHMS] DJEKTPOJHOIO
nexa.

Baxyymuas oucmuanayusn

B ocHoBe miporiecca BaKyyMHOW AMCTUJUISTIMN JIEKUAT
KOHIIEHTPUPOBAaHNE BBICOKOMOJIEKYISIPHBIX (pakiyii 3a
CYET WCTIApeHUs] JIETKOJIETYUYMX, ¢ MUHUMAJbHBIM y4acTH-
€M TePMOJUTUUYECKUX PeaKkIhil YTUIOTHEHUS YTJIeBOIOPO-
noB. Bakyym-mucTuniupoBaHHbBIE TIEKM TIONYYaIOT MyTeM
HETPEepbIBHON ANCTWISIIAN JTUOO CMOJBI, JIMOO cpeaHe-
TeMTIEpaTypHOTO TIeKa B YCJIOBUSIX Pa3pSIKEHUST TIPU TeM-
niepatype, He TipeBbinatonieit 350—380 °C, BcneacTBue
Yero Takhe TIEKW TIpaKTMUYeCKW He coiepkaT BTOPWYIHOMN
0 -(pakIy, YacTo accOIMMpyeMoll ¢ TIEKOBOI Me3oda-
30i1. [To aTHM TIpUUMHAM AUCTiepcHas ¢asza B TaKWX TeKax
COCTOUT MPEUMYIIECTBEHHO W3 TMEPBUYHOU O -(dpaKkiuu,

Tabauya 2
HexkoTopbie cTaHJAPTHBIE MOKA3ATEM KAYeCTBA JEKTPOIHOrO CBA3YIOLIEro
XapakTepucTHKH HopmaTuBHbIit Espona Poccnsa Amepuka
AOKyMERT 1970 r. 2005 r. 1970 r.  2005r.  2005r.
Temneparypa pasmsirderust, “°C I1SO 5940 105—110 110—115 107—113
T'OCT 9950-83 65—73 85—90

CogepxaHnue BellecTB, HepactBo- ISO 6376 30—38 24—30 27—34
pUMBIX B ToJIyoste, % T'OCT 7847-73 2531 <31
CogepxaHue BeulectB, Hepacto- I1SO 6791 10—15 4—8 10—17
pUMBIX B XuHONMUHE, % T'OCT 10200-83 <8 <12
KokcoBerit octaTok, % ISO 6998 > 57 > 55 He nopm. He nopm. > 57
Ortron g0 360 °C, % 1ISO N647 5—12 4—8 To xe To xe 3—6
Bsskoctb nipu 160 °C, mIla-c 1SO 8003 3000—4000 1800—2000  —«— —«— 2000
Conepxanue Mme3oha3HbIX YacTHIL <4 <0,3 —«— —«— He HOpM.

¢ 1vmxm), %
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KOJIMYECTBO KOTOPOW 3aBUCUT OT CBOMCTB MCXOTHOW CMO-
mel. Beixon 1ieneBoro meka 1Mo JaHHON TEXHOJOTUW CaMBIi
HU3KHAN.

Tepmocmamuposanue

TIpoliecc monayvyeHUsl 3J€KTPOAHOTO TieKa MyTEM Tep-
MOCTaTUPOBAHMWS OCYIIECTBISETCS 32 CUeT JUTNTETbHOTO
MpeObIBAaHNST MICXOHOTO ChIPhsI B 30HE BBICOKMX TemIiepa-
Typ (400—430 °C) M TOTOMY pOCT €ro MOJEKYISIPHOMN
Macchl OOYCJIOBJIEH, TJIaBHBIM 00pa3oM, TepMOJUTHYE-
CKUMU peaklusaMu yrijoTHeHus. M3-3a BBICOKOI TeMrie-
paTtypel TIpoliecca, SIBISIIOIICICS, TIO CYIIeCTBY, Hadalb-
Hoil cragueli KapOOHU3AIIUM TIeKa, MTHTEHCUBHO TTpoTeKa-
€T JNEeTUAPWPOBAHWE VIJICBOMOPOJOB, BCIECACTBUE YETO
JIOCTUTAETCS BhICOKasl CTETICHb MX apoMaru3aiui. Tepmo-
CTATUPOBAHHBIN BJICKTPOAHBIN TIEK XapaKTepusyeTcsl TIo-
BBIIIIEHHBIM COJIEPXKaHUEM BBICOKOMOJIEKYISIPHBIX YTJICBO-
OpPoAIoB, Me30(da3HbIX CTPYKTYp M, KaK CJIeNCTBHE, MaK-
CHMaJIbHBIM 3HAUY€HWEM KOKCOBOTO OCTATKa W TIOBBIIIICH-
HOU BIA3KOCTEIO.

Te €PMOOKUCACHUE

B ocHoBe mporiecca TepMOOKHCICHUS JieXXaT peakiuy
OKMCTUTETbHOW JACTUIPOTIONNKOHIEHCAIINN TIPEUMYIIECT-
BEHHO JIETKOJIETYYMX YTJIEBOAOPONOB, Onaromapst 4yemMy B
39TOM TIpollecce HaOTOAaeTCsl camMblii BBICOKWI  BBIXOJ
9JIEKTPOTHOTO TieKa. B3anmomeiicTBUe KHUCIopoja Bo3ayxa
¢ yrnmeBogopoaamu [1, 2] ocymiecTBisieTcss B mapoBoii (aze
¢ 0o0pa3oBaHNEM HeTUTAaHAPHBIX OJIMTOMEPOB YBETMUESHHOM
MOJIEKYJISIDHOW Macchl, BXOASIIAX B cOCTaB (hpakiiuif,
HEepacTBOPUMBIX B Toiyosne W xuHoiauHe. CTpyKTypa |
pa3Mep STHUX OJINTOMEpPOB 3aBUCHUT OT TEeMIepaTrypbl W
MPOIOIKUTEIBHOCTH  TIpotiecca TepMookuciaeHus. [lpu
HU3KoTeMTiepaTypHoM TepMmookucieHnu (mo 300 °C) B
CHHTE3€ YYaCTBYIOT caMble HU3KOMOJIEKYISIPHBIC YTJIEBO-
JIOpONBI, 00pasyst «B-CMONBI», pasMep OJUTOMEPOB KOTO-
PhIX CPaBHUTENBHO HEBEIWK W TIOTOMY Mayio BIUSET Ha
BSI3KOCTh 3JIEKTPONHOTO cBsA3ymoIero. [1pu BeicokoTemrie-
patypHoM TepMookuciaeHun (Boeire 350 °C) B mapoBoit
(haze MpUCYTCTBYIOT YIJIEBOAOPOIbI YBETUUEHHON MOJIEKY-
JISPHOW Macchl, TIOJMKOH/EHCAINSI KOTOPBIX TIPUBOJNT K
00pa3oBaHUIO Oojiee KPYIMHBIX OJIMTOMEPOB, BXOASIINX B
cOCTaB He TOJBKO «fB-cMoN», HO M a;-dpakumu. [Ipeodna-
JIaHWEe TaKWX YTJIEBOAOPOJOB B TIeKe 3HAYUTETHHO TIOBBI-
11aeT ero BI3KocTh. B pesynbrare TepMOOKHUCIIEHHBIH TIEK,
KakK ¥ TepMOTpenapnpoBaHHBIN, XapaKTepu3yeTcsT TTOBBI-
IIEHHBIM COJIEPKaHWEM BBICOKOMOJIEKYISIPHBIX (DpaKITnif,
BSI3KOCTBHIO W BBICOKMM KOKCOBBIM OCTAaTKOM.

TTonbrTOXXKMBasA, 3aKIIOYaeM, YTO B OCHOBE CpaBHWBAe-
MBIX CTIOCOOOB JOTIONIHUTETLHOW TepMooOpabOTKM Jieskar
pa3nuYHbIe MeXaHU3Mbl (OPMUPOBAHUS BBICOKOMOJIEKY-
JIIPHBIX (DpaKkinii, onmpeaesSoNMX KoKcooopasyolme 1
peoIoTHYeCKHEe CBOVCTBA 3JIEKTPOAHOTO TIeKa. YJIbTpas3By-
KOBBIM METOJIOM aHaJlu3a BBICOKOMOJIEKYSIPHBIX (hpak-
Wit ycTaHosieHo [3], 4To TepMocTaTMpoBaHWE B Heli-
TpaJbHOW aTMocdepe WHUIIMUPYET oOpa3oBaHWE B TiEKe
KPYIMHBIX MOJIEKYJ apoMaThyeckoi cTpyKTypbl. Tepmo-
OKHCJICHWE BBI3bIBaeT OOpa3oBaHWE YTICBOAOPOIOB C
TIOTIEPEYHBIMA  CBA3SIMU  OM(DEHWIBHOTO THTIA, TIOABWX-
HOCTb KOTOPBIX CHUXAETCS C YBEJTWYEHUEM TeMIIepaTyphbl
W TMPOJOIKUTEIBHOCTH TIporiecca. XapaKTepHON 0COoOeH-
HOCTBIO COCTaBa BHICOKOMOJIEKYISPHBIX (hpakinii BaKyyMm-
TVCTUJITUPOBAHHBIX TIEKOB SIBIIETCS TIpeobiafaHie B HUX
YTJEBOMOPOJIOB € TIOTIEPEUYHBIMU CBSI3SIMU METUJIEHOBOTO
TWTIA, OOPa30BaBIIMXCS B YCHOBUSX THUPOJIN3a YTOJbHOM
MUXTBl B KOKCOBOW Teun. OTMETUM, UYTO B OTJIMYME OT
TepMOTIPETIapUPOBAHHOTO BaKyyM-JAUCTWITUPOBAHHBIE U
TEePMOOKUCJIECHHBIE TIEKW coiepKaT YTJIeBOJOPOABI C TIO-
TIEPEUHBIMU CBSI3SIMH, TIPETISTCTBYIOIIUMHA OOpPa30BaHUTO
Me30(ha3HBIX CTPYKTYp TTPY HarpeBaHWU.

Cra0uim3anus Kayecrsa meKa

CTabuibHOCTb IOKa3arefeld KayecTBa 3SJIEKTPOJHOIO
CBS3YIOLLEro Bcerga ObLUIO HENpPEMEHHbIM TpeboBaHMEM
ero norpebuteneii. C OTMEHON IIAHOBOI CHCTEMBI XO-
3siiicTBOBaHuUs B Poccuu paspyliueHbl MHOTOJIETHUE CBSA3U
T POU3BOJUTEb—IIOTPEOUTEN b, FAPAHTUPOBABLUUE MPUEM-
JIEMYIO CTElE€Hb IOCTOSIHCTBA KAUE€CTBEHHbIX XapaKTepu-
CTUK 3JeKTpoAHOro mneka. B Hacrosiuiee Bpemsi oOuiiue
MEJIKUX OTEUYECTBEHHbIX M 3apyOeXKHbIX IPOM3BOAUTENEH,
pa3sHooOpasue cnocoOOB IOJAYYEHHUs I1eKa, a TaKXe pbl-
HOUHbIE MPUHLIMIIBI [IOCTABOK HEraTUBHO CKAa3blBAIOTCS Ha
CTa0MJIbHOCTU IOKa3areell KauyecTBa 3JEKTPOJAHOIO CBsi-
3yIOLIEro y IoTpeduteeil. DToMy CIOCOOCTBYIOT M dac-
Thle U3MEHEHUs B CbIpbEBOI 0asze yriieil mis KOKCOBaHMS,
BEAYyLUMX, KaK IPaBWIO, K yXYALIEHUIO CBOHCTB KAMEHHO-
YIOJIbHOM CMOJIbl, @ TAKXKE MOCTOSIHHbIA AepuuuT neka Ha
OTEUECTBEHHOM pbiHKe. B Taba. 3 mpeacraBieHbl pe3y/ib-
TaTbl OIpEAC/IeHUs IoKas3aTe/leil KauyecTBa IPOMbILLICH-
HbIX 00pa3LOB KAMEHHOYIOJbHOIO 3JIEKTPOIHOrO IleKa
Haubonee BOCTpeOOBaHHbBIX MapoK «by» u «B», nonayyeH-
HbIX OT Pa3/MYHbIX OTEUECTBEHHbIX U 3apYOEXKHbIX MPOU3-
BOAUTENEN.

M3 5TuX paHHbIX ceayer, 4YTo IPU CPABHUTEbHO
He0oJIbIIUX KOJeOaHUsIX 3HAYEHMU Tokasaresieil KauecT-

Tabauya 3

KosieGannsa nokasareJeil KauecTBa 3JEKTPOAHOro neka Mapok «bp» u «B» (10 pesyibTaTam aHaimu3a 33 NpPOMBIILICHHBIX 00Pa310B)

Iloka3arenn OTKJI0OHeHHe OT cpelHero 3HaYeHus, %
Mapka «B» mapka «By»

Temneparypa pasmsiruenust, “C 21,2 36,5
Beixon setyumnx Beiuects, % 15,5 15,6
ConepXaHue BEIIECTB, HEPACTBOPUMBIX B Toyoste (O-bpakiwus), % 35,4 49,5
CofepkaHue BEIeCTB, HEPACTBOPUMBIX B XuHOJIMHE (0 -bpakuust), % 137,1 147,0
Conepxanue B-cmoi (d-bpakiust), % 61,2 52,5
KoxkcoBnlii octatok, % 14,2 7,4
TMpuBeneHHbIN KO3MPULIMEHT BI3KOCTH P = Nys5/MN 185 (x10%) 193,5 138,4
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Puc. 2. Biusiaue comepkanus O;-()paKnnd Ha BA3KOCTb 00Pa3lOB JJIEKTPOAHBIX MeKoB npu 155 °C:

a — nabopatopHble 00pa3libl, 6 — MPOMbIILLJICHHbIE 00pa3Lbl reka Mapku «B» OT 0gHOro npousBoaUTENSsl, 6 —IPOMbILLICHHbIE
Mneku Mapku «B» OT pasjiMyHbIX MPOU3BOAUTENCH, ¢ — MPOMbILLIIEHHbIE TIeKU Mapku «by» OT pasjiMuHbIX Mpou3BoauTEICH

Ba, Hopmupyembix crangaptom I'OCT 10200-83 (3a uc-
KJIIOYEHUEM coaepxaHus a-dbpakuumn), kosebaHus He-
CTaHAapPTU30BaHHBLIX IOKa3aTeleil KauecTBa 3HAUMUTENIbHO
OoJibllie. DTO OTHOCUTCSA K COAEPXKAHUIO B-CMOJ U, [1aB-
HbIM 00pa3oM, K BSBKOCTU 3jeKTpoaHoro Ineka. CTojb
CYLIECTBEHHbIE OTJIMYMS PEOJOTMYECKUX CBOMCTB KaMeH-
HOYTOJIbHbIX NEKOB OOBICHAIOTCS Pa3iMyHbIM COdepXKa-
HUEM B HUX [B-cMmod (0,-GbpakiiMu), KOJMYECTBEHHOE
3HaYeHWE M CTPYKTypa KOTOPbIX BO MHOIOM 3aBUCST OT
CBOMCTB HCXONHOM CMOJIbI W CIIOCOOA IOJYYeHHs DJIEK-
TPOOHOTO MeKa. OTO IMOATBEPXIAIOT M JaHHbIE pUC. 2,
MOKa3blBalOILIUe, YTO BS3KOCTb IeKa, IOJYyYEeHHOro u3
MIAEHTUYHOTO ChbIpbsl 110 OAVMHAKOBOM TEXHOJOIMH B Ja0o-
pPaTOPHBIX WM IPOMBILUIEHHbIX YCIOBUSIX C BBICOKOI1
JOCTOBEPHOCTbIO anmnpokcumauun (R2 = 0,99 u 0,94),
MPOINOPLMOHATbHA COAEPXKAHUIO B HEM O,-(Ppakiuu.
OnHako Wi 00pa3loB MeKa OT Pa3auyYHbIX MPOU3BOLUTE-
Jleid 5Ta 3aBUCUMOCTb KOPPEIMPOBAHA OdYeHb cinado (R?2 =
0,17 114 nexka mMapku «B» u R2 = 0,20 114 nexka mMapku
«by»). Huskas creneHb KoppejisiUUM PeOJOTHMUYECKUX
CBOMCTB II€KOB OT pPAa3jM4YHbIX IMPOM3BOAUTEIEH CBUIE-
TeJbCTBYET, UYTO <«POJOCIOBHAS» JIOOOr0 KaMEHHOYroOJb-
Horo 1neka (GopMHUpyeTcsd He Mpu AUCTWUISILMU CMOJbI, a
B KOKCOBOIl KaMmepe, Ile B 3aBUCMMOCTU OT CTEIEHU Me-
TaMopdu3Ma KOKCYeMbIX YIjieil W BpeMeHHM KOHTakTa
MPONYKTOB UX ASCTPYKLMHU € PAacCKaleHHOM MOBEPXHOCTbIO
CKJIaJIbIBa€TCsl XUMUUECKUIT cocTaB cMoJibl. CleayeT oTMe-
TUTb, YTO KOJeOaHWsl 3HAUEHMIH CTaHIAPTHLIX MoKazare-
Jleli KauecTBa, IpeacTaBieHHbIX Tabi. 3, A1 meka MapKu
«by» 3aMeTHO BblllEe, YeM Ul neka Mapku «B». OTo cBU-
JETeLCTBYET O TOM, YTO CHeLMaIM3UPOBaHHbIE TEXHOJI0-
rMyM MpOU3BOACTBA MeKa Mapku «B» mospojsior Gojee
TOYHO PeryjJiMpoBaTb HOPMUPYEMblE MOKa3aTelu KadecTsa,
yeM TMUIOBAs AUCTWUISILMSL CMOJIbI, IPYM KOTOPOH 4allle
BCEero noJjyvaror nek mapok «b» u «by». OgHako koneba-

20

HUsA HEeCTaHJApPTHBIX IOKasareaeil KayecTBa (0COOEHHO
BbIXOa KOKCOBOTO OCTaTKa M IPUBEASHHOro Koddduiiu-
€HTa BI3KOCTU p) I Ileka Mapku «B» HamHoro Bhiiiie,
yeM Mapku «bp».

DT AaHHbIE NOKA3bIBAIOT, YTO MpuUemiieMas CTabWIu-
3alys KauecTBa JEKTPOAHOIO IeKa BO3MOXKHA TOJLKO B
YCJAOBUSAX OJHOTUITHONM TEXHOJOTMM MX MPOU3BOACTBA.
[IpuMeHsieMoe Ha HEKOTOPBLIX 3aBOJAAX MeEXaHMUYECKOe
CMellMBAHWE IIE€KOB, MOCTABASIEMbIX OT Pa3AUWYHBIX I10-
CTaBLIMKOB, M3-3a HHW3KOM TeMIlepaTypbl He CIOCOOHO
obecrneunTb HEeoOXONHMMYIO CTelleHb IOMOIeHM3alluu U
MOTOMY He pellaeT MnpobiaemMbl CTAOWIM3ALMU CBOHCTB
2JIeKTPOJHOIO CBA3yIollero. PeajlbHoe ycpelHeHue cocTa-
Ba M CBOWCTB MEKOB OT Pa3jMyYHbIX MOCTAaBLUMKOB BO3-
MOXHO TOJIbKO MOCJ€ pas3pylieHUs] UX HAAMOJEKYISIpHOMI
CTPYKTYpPbl, YTO OOCTHMXKMMO IIPYM BO3ACHACTBMH BbICOKMX
temnepatyp ([B00 °C).

OnbIT ceBepoaMepUKAHCKMX KOMITAHUWM, pellaloinx
npobjaeMy cTabUaM3allMd KauyecTBa CBA3YIOLIEro IOCTaB-
KO meKa OT OAHOIrO IPOM3BOAMTEINS, XOPOLIO IPUMEHUM
[UIsl CPaBHUTENbHO HEOOJbLIMX alIOMUHUEBBLIX 3aBOI0OB. K
TOMY Xe MepepadoTKON CMOJbl U MPOM3BOACTBOM MeKa 3a
pyOexKoM, KakK IpaBWUIO, 3aHUMAIOTCS JIMIIb HECKOJbKO
KOKCOXUMUYECKHMX M CIELUaTU3MPOBaHHbIX CEPBUCHBIX
KOMIIaHMi, coOMpalollMX MCXOAHOE ChIpbe € MHOTHMX
3apoaoB. Tak, B 3anamHoii ['epMaHuM KaMEeHHOYIOJIbHYIO
cMoly ¢ 18 KOKCOXMMHMYECKMX 3aBOAOB IlepepabarbiBaniu
Ha ABYX IUCTUUISILMOHHBIX YCTaHOBKax. [y cpaBHEHMS
— B Poccum Ha 12 KOKCOXMMMYECKHX IIPEANIPUSATUIA,
MPOM3BOJALLMX CMOJY, MPUXOAMUTCS BOCEMb CMOJIOMepe-
pabaTbIBaIOLIMX YCTAHOBOK M, BEPOSITHO, CKOPO IOSBUTCS
neBsitas. HeyauBHUTeIbHO, YTO B COCTaBE OTE€YECTBEHHBIX
cMosioriepepadaThiBAIOLIMX 1IEXOB QYHKUMOHUPYIOT JMIlIb
Tpyu 200-ThICSYHBIX AUMCTU/UISILMOHHbBIX arperara, ocrajb-
Hble 110 100 Thicay 1 MeHee. MoLIHOCTbL Hauboiee Kpym-
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Tabauya 4

Kpynneiimme 3apy0exHbie cMoJionepepadaThiBaloue YCTAHOBKH

HanmenoBanue Crpana ITpon3BoanTEILHOCTD,
thupmbr TbIC. T/TOJ,
Tobata Anonus 520
Castrop-Rauxel T'epmanus 500
Kosco FOxnast Kopest 480
Deza Yexust 420
La Trubia Wcnanus 370
Stickney, IL Amepuka 340
Fukuyama Anonust 300
Sakaide SnoHust 300

HbIX 3apy0eXHbIX IUCTUUISLIMOHHbBIX YCTAHOBOK I10KAa3aHa
B Tao01. 4.

Takum 00pazoMm, paauKajbHOE KOMILUIEKCHOE pelleHue
npoGiemMbl CTabWav3auMyd M PeryjdpoBaHUs KayecTBa
CBS3YIOLLEr0 BO3MOXHO TOJIbKO IpPU CO3JaHMU YKPYIHEH-
HbIX YCTAHOBOK I10 MPOM3BOACTBY IleKa. YUWUTbIBasl MH-
TEHCUBHOE pa3BUTHE OTEYECTBEHHOI allOMMHUEBOMA MH-
IycTpuM, B nepcrekrtuBe U B Poccun cieayeT oxuiaarh
MHOSIBJIEHUSI KOMMEPUYECKMX IIPOEKTOB, IapaHTUPYIOLIMUX
HKOHOMMYECKYIO 11€]1€CO00Pa3HOCTb LIEHTPATU30BAHHbIX
YCTAHOBOK.

TepMoomcneHHe KaK cnoco0 YnpasJCHHA KAQ9CCTBOM MCKA

WUccnenoBanssMM  OTE€YECTBEHHBIX, a B TMOCleqHEee
BpeMsT 1 3apyOekHBIX aBTOPOB, YCTAHOBJICHO, YTO HaWOO-
Jiee 3(hGEKTUBHBIM CIMIOCOOOM YTIPaBIEHWST Ka4ecTBOM U
TEXHOJIOTHEH TIONyYeHWUs] KaMEHHOYTOJBHBIX TIEKOB pa3-
JIMTYHOTO Ha3HaueHusl (OT WMTIperHara /o TIpeaKypcopa
YTJIEPOTHBIX BOJIOKOH) SIBJISIETCS TEPMOOKMCICHWE B KOH-
Tponupyembix ycroBusix. 1o HamemMy MHeHUo, Haubosee
MOIXOAAIeH TEXHOJNOTUEH TIONyYeHUS  3JEKTPOIHOTO
rneKa Ha IeHTPATM30BaHHBIX YCTAaHOBKAX SIBSIETCS HU3KO-
TEMITepaTypHOe TEPMOOKMCIIEHNE, CITOCOOHOE TIOBBIIIATh
KOKCOBBIl OCTAaTOK 0€3 CYIIECTBEHHOTO YBETMUEHUS BI3KO-
ctu. llenecoobpa3HocTh 3TOTO crocoda, B CPaBHEHWM C
JIPYTVIMH, MOXHO OOOCHOBAaTh CEAYIONITUMI apTyMEHTaMU.

OCHOBHO#1 JIOBO/I B TIOJIb3Y TEXHOJIOTUW TEPMOOKHCIE-
HUS — pecypcocOepekeHne, BecbMa aKTyalbHBIN BCe-
cTBUe aedwmmTa meka B Poccum. M3-3a MaccoBoro 3a-
KPBITUSI CTApPBIX U BBOJA HOBBIX, OOJBIIETPY3HBIX, KOKCO-
BBIX GaTapeif OTeUeCTBEHHBIMH W 3apyOeKHBIMM CTIeITHA-
JINCTaMW TIPOTHO3UPYETCS NaibHeuIee TOBBIIIIEHNE BbI-
paboOTKN  HU3KOTIMPOJM3OBAHHBIX  KaMEHHOYTOJbHBIX
CMOJI, YTO HEW30eXKHO TIOBJIUSIET HA CHWXXEHUE PECypcoB
9JIEKTPOJTHOTO TieKa. BBIXOA 3/MeKTpomHOro meka MapKu
«B» M3 Takmx cMoj, ¢ TIpHUBJIEYEHUEM TIPOIIECCOB TEPMO-
okucneHns, Ha 15—20% BbIlle, YeM TI0 TeXHOJIOTHM Ba-
KYYMHOW JUCTUJUISTINN.

Bo-BTOpBIX, Bapbupyd TlapamMeTpaMd peXuMa TepMo-
OKMCJICHWSI, TIpU TIOJYYEHUM 3JIEKTPOTHOTO TieKa MOXKHO
pPETyINpoBaTh YPOBEHb PEaKIIMOHHOW CITOCOOHOCTH €ro
KapOoOHM3aTa B COCTaBe TTIEKOKOKCOBBIX KOMIIO3WIIHIA.
OTOT TIOKa3are b BechbMa BaXKeH, OCOOCHHO JUISI 9KCIITya-
TallMOHHOM cToiKocTh aHojoB Conepbepra.

B-TpeTbux, TOHMXKEHHas1 KaHIEpOTeHHAsl aKTUBHOCTh
TEPMOOKUCICHHBIX TIEKOB, COCTAaBJAONIas Haubojee 3Ha-
YUMYI0 9KOJIOTUUECKYIO OMACHOCTh B TIPOM3BOJICTBE aJTiO-

MUWHUSA. YCTaHOBJIEHO, YTO MpPU HU3KOTEMIIEPaTypHOM
TEPMOOKUCICHUM KOHIEHTpAlysl MyTareHHoro OeH3Mu-
peHa B TIeKe MOXeT ObITh cHIKeHa B 10—15 pas.

HopanyeMme NMOKA3aTCJIM KAYCCTBA JJICKTPOJAHOIO MEKA

Tlockonbky amOMWUHWEBAsT WHIYCTPUS — JIOMUHM-
PYIOIINI TIOTPeOUTENb BJIEKTPOAHOTO MeKa, B HacTosIIee
BpeMsl TpeOOBaHUSI aTIOMUHUEBBIX KOMTIAHWM OTIpeesisi-
IOT HOPMAaTWBBI 3apyOekHBIX CIenGUKaIUi KayecTBa
9JIEKTPOJTHOTO TIeKa. 3a TOJYBEeKOBOM TIeproj WHTEHCUB-
HOTO Pa3BUTHUS AJTIOMUHUEBON WHAYCTPUHU, BMECTE C
MOJEpHU3AIMENH TEXHOJOTUU 3JIEKTPOJIM3HOTO TTPOU3BO/I-
CTBa, W3MEHSIMCh W TIPEACTABIEHUS 00 ONTUMaJTbHOM
KayecTBe ayieKTpoaHoro cesasyioiero. Ecim B 1950—70-x
romax Hanbojsee IIEHHBIMU CYMTAIM KOKCOOOpasywlle 1
cTIeKarolie CBOMCTBA 3JEKTPOAHOTO TieKa, TO B HACTOSI-
1ee BpeMsl K TIPUOPUTETHBIM OTHOCIT €ro peojioThye-
CKHe W CMauyuBalolle CBOMCTBA, obecneunBatoime Ooyee
TIOJTHYIO HACBHIIIIAEMOCTh 3€peH KOKCa-HATIONIHWUTENSI TIPU
TIOHWXKEHHOM TeMTieparype.

ChIpbeBble U TEXHOJIOTMYECKNE OCOOEHHOCTH TOJTyve-
HUS KaMEHHOYTOJBHOM CMOJIbBI M TieKa HE TIO3BOJISIIOT
TIOJTy4YaTh BJIEKTPOIHOE CBSI3YIOIee OMMHAKOBOTO COCTaBa.
ITo »Toil TMpUYWHE He CYIIECTBYeT €OWHOTO CTaHAapTa,
perlaMeHTHUPYIoIIero YHUGUIIMPOBaHHBIE TPeOOBaHUSI K
KauecTBy 3JIEKTPOMHOTO TieKa. B pasHbIX crpaHax, mpons-
BOJSIIINX 3JCKTPOAHBIN TEK, TIOTPEOUTENN €ro, TIPUCIIO-
cabnuBasich K pealbHOMY KauecTBY BbIpabaThIBaeMoit
CMOJTBI, pa3pabaThIBalOT CBOW BapMaHT CTaHAapTa Ha TeK-
CBsI3ylOIllee, B KOTOPOM BapbUpYIOTCS HE TOJBKO KOJhYe-
CTBEHHbIE 3HAUYEHUsI OCHOBHBIX TOKa3aTesieil KauecTBa, HO
u Habop 3TUX TIokazateseir. HampuMmep, B cienmndukanum
KauecTBa 3JIEKTPOTHOTO CBS3YIONIETO (DpaHIly3CKOl KOM-
nanun «Pechiney», B oTnnune OT KpYNHEWIIMX KaHAAO-
aMepuKaHcKux ¢upMm <«Alcoa», «Alcan», He perlaMeHTH-
pyIOTCSl Takve TIoKa3aTeln KauyecTBa, KakK cojepxKaHue
BEIIECTB, HEPACTBOPUMBIX B TONYOJIe, 1 KOJIUYECTBO OTTO-
Ha jo 360 °C. B To Xe BpeMsl JOTMOJHUTEIEHO BKIKOUYEHBI
TakWe TOoKa3aTeln, KaK KOJWYeCcTBO [-cMoi (pa3sHOCTb
MeXIy colepXaHWeM BellleCTB, HEPACTBOPUMBIX B TOJIyoJie
U XWHOJINHE), aToMHoe cooTHolleHue C/H B kokcoBom
OCTaTKEe W BellleCTBaX, HEPACTBOPUMBIX B XWHOJIMHE, CO-
nepkaHWe Me30(das3bl, a TakKe TeMIlepaTypa CMayMBaHUS
KOKCOBOW TIO/UTOXKH.

Tlo HacTossHWIO 3KOJOTOB B HEKOTOPBIX CTpaHax crie-
MUK Ha BJEKTPOAHBIN TIEK IOTIONIHEHBI elle Ofl-
HAM TIOKa3arejleM — cojepXaHue TOIULMKINYeCKUX
apomarnueckrx yriaesomoponoB (ITAY). Tem He wmeHee,
HECMOTpsl Ha pa3nmnuusl Oa3ucHBbIE ToKaszaTely KadyecTBa
9JIEKTPOJHOTO CBA3yIOlIero MajooTinunumbl. Hampumep,
BO BCeM MWHpe, 1o AaHHBIM [4], Ha 70% WuCHIOAB3YIOT
9JIEKTPOJHBIE TIEKW € TeMIIepaTypoil pa3MsTyeHusi B J0-
BoJIbHO y3KoMm wuHTepBaie 110—115°C mo Metmnepy
(puc. 3).

Kpome Toro, B OONbIIMHCTBE 3apyOeKHBIX CTAHAAPTOB
HE PETrJIaMEeHTUPYIOT «BBIXOJ JIETYYMX BEIECTB», TTOCKOJIb-
Ky 9TOT TIOKa3aresb, ONpeessieMblil B YCIIOBUSIX OBICTPOTO
HarpeBa o0pasllia, He YYMTHIBAeT BO3MOXHOCTb 0Opa3oBa-
HUA KOKCa M3 HMCHapseMbIX MPOAYKTOB TIeKa Tpu KapOo-
HU3AIIMY CBA3YIOIIETO B TIporiecce 0OXUTa aHOTHON Mac-
CHl Y JIpYTYX TIEKOKOKCOBBIX KOMMO3UIINii. B3ameH mpak-
TUYECKM BO Bce crenuuuKalyy BKIIOYEHBl TOKa3aTeln
«KOKCOBBI OCTaTOK» WU <«KOKCOBOE YKCIIO», TeMIlepa-
TYPHBIN PEXUM W YCJIOBUSI OMNpenesieHUs] KOTOPbIX Mak-
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Puc. 3. DiekTponHbie MeKH ¢ Pa3jiMYHON TeMIepaTypoil pasmsrde-

HHUA, HCHOJIb3YEMbIC B NIPOU3BOICTBE 000XKKEHHBIX AHO0B

CHUMaJIbLHO IPUOJIMXKEHbl K OCHOBHOMY T€XHOJOTMUYECKOMY
npoLeccy.

H3MeHun0ch OTHOLEHHE M K IOKA3aTelllo «CodepxKa-
HHE BELIECTB, HEPACTBOPUMbIX B TOJyojae» (O-(hpaxis).
CoBpeMeHHble BaKyyM-IUCTUUIMPOBAHHbIE MEKM, Kak
MpaBWIO, UMEIOT MOHWXKEHHOE cofepxKaHue O-(hpakiluu,
a B HEKOTOPbIX 3apyOexXKHbIX CHELUGbUKALIUIX STOT MOKa-
3aTeb JMOO BOOOILLE HE perlaMeHTUPYIOT, 3aMeHssl ero
MokKasarejieM <«COAepXKaHHue  CMOJ», JUMOO HOPMHUPYIOT
OueHb IIMPOKMI HMHTEpBaJl 3HAYEHUI comepKaHus
o-dpakinmyd. K ToMy Xe MOHMXXEHHbIl ypOBEHb BELLIECTB,
HEepacTBOPUMbIX B XMHOJMHE, MOHUXKAET KAHLUEPOIreHHYIO
aKTUBHOCTb 3JI€KTpOAHbIX IeKoB. Ilo maHHBIM [5] reHo-
TOKCUYHOCTb BaKyyM-IHCTHUIMPOBAHHBIX MEKOB, paccyu-
TaHHAas MO CyMMe DKBMBAJIEHTOB OEH3MMUpPEHa, YBeJIUYMBa-
eTCsl ¢ POCTOM CcolepXKaHUS B HUX O-¢pakuuu (puc. 4).
[IpumeuarenbHo, 4YTO A0 coAepxkaHus o-dpakuuu 31%
T€HOTOKCUYHOCTb 2JIEKTPOMHOIO IIeKa HapacTaeT IpsMO
MPONOPLUUOHATBHO, Bbille 31% — M0 3KCIOHEHLUATbHOMI
3aBUCUMOCTH.
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Puc. 4. BzanmmocBasp cogepxaHusi O-(pakuum B 3JIEKTPOIHBIX
NneKax ¢ X KaHIEepPOoreHHO#H AKTHBHOCTBHIO
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CyliecTBeHHBIE PAcXOXIECHWS B 3apyOeKHBIX CTaH-
JapTax HaOMoIatoTCsT B HOPMUPOBAHUY O | -DpaKiviy WH
BEIeCTB, HEPACTBOPUMBIX B XWHOMWHE, KOJTWYECTBO W
COCTaB KOTOPBIX OKa3bIBAIOT OYEHb OOJBINIOE BAMSHUE Ha
TMOTPEeONTENbCKIE CBOMCTBA aNeKTpoaHoro Teka. Comep-
XaHWe d;-(paKiy B TeKe HeoOXOomMo, TIpeXe BCero,
JUTST TOCTWKEHUMST BBICOKOTO KOKCOBOTO ocTaTka. Hedra-
HBIE TIeKW, W3-32 HU3KOTO COACPXKaHWA O -(Gpakium
WMEIOT KOKCOBBIT OCTaTOK HWXe, YeM KaMeHHOYTOJTbHEIC.
Ho yBenmmueHHBIN YpOoBeHb COMEpKaHMWsT BEIeCTB, Hepac-
TBOPMUMBIX B XWHOJIMHE, WMeeT W HETAaTWBHBIC TTOCTECT-
BUST — TIOBBIIIEHVE BA3KOCTU CBSI3YIOIIETO W YBETUYCHUE
€ro pacxona, TaK KakK o;-Gpakiys, KaK TUTTAYHAS IVC-
nepcHas daza, TpeOyeT IOTONHUTETLHOTO KOJTWYEeCTBa
meka g CcoOCTBEHHOTO cMaunBaHWs. OTNTUMaTbHBIH
YPOBEHb COMEPKaHMS BEIIECTB, HEPACTBOPUMBIX B XMHO-
JITHE, TPYAHO OMPEACTUTh OJHO3HAYHO, TTOCKOJIBKY W3-
BECTHO, YTO BIWSHWE Ha CBOWCTBA TeKa OKa3bIBacT He
CTOJIBKO aOCOJTIOTHOE coflepkaHue O -(hpaKIni, CKOJTBKO
CTeTIeHb e¢ KOHACHCHPOBAHHOCTH (TI0 aTOMHOMY COOT-
Homennto C/H), pasmep yacTuil M crereHb WX arjiome-
paliv, a Takke COOTHOIIeHNEe KOMITOHEHT (TTepBUYHON 1
BTOPWUYHOW).

Kpome Toro Mpon3BoanTeN TieKa He CTTOCOOHBI peTy-
JIMPOBATh KOJIMYECTBO O-(paKiiuM, TTOCKOIBKY CoAcpXkKa-
HUEe ee¢ TIEPBUYHON KOMITOHEHTHI 3aBWUCUT TONBKO OT
COCTaBa YTOJHHOW TIWXTHI W PEKWMOB €€ KOKCOBaHWS.
TToaToMy coBpeMeHHBIE aMepMKaHCKWE CHenubuKamum
Ha BJCKTPOAHBIN TIEK JUTS aHOAHBIX Macc HOPMUDPYIOT
conepkanaue o -bpakimn 10 17%. Ctoiab BRICOKWIT HOp-
MaTWB BBI3BAH CKOpee BHICOKONM CTETeHBbIO THPON3a
WCXOMHBIX CMOJI, OOYCTOBIEHHOW XECTKUM PpPEeXKNMOM
KOKCOBAaHWST YTONBHOM IIMUXTBI W COCTOSTHUEM TIEUHOTO
doHIa Ha aMepWKAHCKMX KOKCOXHMWUYECKUX TIPEATIpH-
SATUSAX, TIPON3BOAATINX TIeK, YeM HaydHO-000CHOBAaHHBIMMA
pEeKOMeHIAIMAMH. AHAJOTHUHBIC eBPOTIeHCKIe cTaHmap-
THI PETIAMEHTUPYIOT YMepeHHoe copepxanue (4—8%) o, -
dpakimm, TakKe TpUCTocabnnBasich K pealbHOMY Kaue-
CTBY TIeKa, TIPOU3BOAMMOTO W3 MaJOMMPOTN30BAHHBIX
cmon. Ha puc. 5 mokazaHo, yto GonbIasi 4YacTb MCTIOb-
3yeMOTO B HacToslee BpeMs 3JIEKTPOAHOTO CBA3YIOIICTO
comepxkut 6—8% o -dpakumm. Kak yxke yrmoMWHaIOCh
BBIIIIE, BCHEACTBHEC MOACPHU3AINN  KOKCOXUMHWUECKUX
TIPOW3BOJICTB B MUpPE YBENTWUYWBACTCS AONS BHIPAGOTKH
MaJIOTTMPOJTU30BAHHBIX CMOJI, UTO B TIEPCTICKTUBE TIpUBE-
JeT K TIONYYEHWIO OJEKTPOOHBIX TIEKOB, COJEPXAIINX
TIpeUMYITIeCTBeHHO He Oofee 5—6% a-dpakum.

BaxkHelnmmii TeXHONOTHUeCcKWi TToKa3aTellb KavecTsa
3IIEKTPOTHOTO CBA3YIOIIETO — BA3KOCTh, CWJIBHO 3aBUCHT
OT ero cocraBa (coaepxXaHusl B-cMon U O-Gbpakium), a
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Puc. 5. /lossi mekoB C pa3iM4YHBIM COAEpXKAHMEM O1-(paKimmm,
HCIOJIb3yeMbIX B MPOM3BOJICTBE YTJIEPOAHOH NMPOAYKINH B MHApe
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Puc. 6. 3apucumoctp siorapupma BSI3KOCTH KAMEHHOYTOJIbHOIO
neKa OT TeMIepaTypbl

3HAUUT W OT crocoba TonydyeHus Tieka. BsizkocTh KameH-
HOYTOJTLHBIX TIEKOB TIPUM HarpeBaHWU YMEHbIaeTcs, A0C-
TATass MUHVWMAJIBHOTO 3HAYEHUST TOJIBKO TIPU TeMIiepaType
[B50 °C. TurmmuHast KpuBasi U3MeHEHMS BSI3KOCTH TIeKa OT
TeMITepaTyphl TIpeAcTaBiIcHa Ha puc. 6.

B 3aBMcMMOCTM OT cocTaBa meka dopMa KpWBOH W
KOJIMYECTBEHHOE 3HAaYeHUEe MWHWUMyMa BSI3KOCTHM MOTYT
CYIIECTBEHHO M3MEHAThcA. [ToaToMy, IS OIIEHKH TIOTpe-
OUTETLCKUX CBOWCTB 3JICKTPOMHOTO TIeKa, BaXHBI He
TOJIBKO aOCOJMIOTHBIE 3HAUEHWS BA3KOCTU TIpU TOM WM
WHOW TeMriepaType, HO W KpPYTM3Ha KpPWBOI peojiornye-
CKOTO COCTOSTHUSI TieKa, TI0 KOTOPOW BSI3KOCTh TIpUOIMKa-
eTcs K TaK Ha3blBAEMOMY <«HBIOTOHOBCKOMY» TEUEHWIO W
yXXe MaJio 3aBUCHT OT Aedopmainiuu casura. [lo sroit mpu-
YWHe, AN OOBEKTUBHOM OICHKN W3MepeHWe BSA3KOCTH
mneka cjenyeT TPOBOAWTH, TO KpaliHell Mepe, TIpU JBYX
TeMriepaTypax, ofiHa M3 KOTOPBIX JOMKHA ObITh TIpUO/V-
JXeHa K TeMTiepaTtype CMEITMBaHUSA CBA3YIOUIETO ¢ KOKCO-
BbIM HamnonHuTteneM. [lpencraBnenHsiii B Tabn. 3 mpuse-

TMEHHBIT Ko3hGUITMEHT BA3KOCTH (P), pacCUYMTAHHBIN TIpU
temrmiepatypax 155 m 185 °C, cymd mo MaKcUMajbHOM
aMIUTUTYZIe KoJeOaHWs ero 3HauYeHWil, saBigeTcs Hanbonee
YYBCTBUTEIBHBIM KPUTEPHEM B OIIEHKE pPEeOJIOTMYECKUX
CBOWICTB TIEKa.

TTokazarens KadecTBa meka «oTroH mo 270 u 360 °C»,
YTUJINTAPHO BOCTIPUHUMAEMBIH TEXHOJIOTaMW KaK CIocod
OIIEHKH BBIXO/Ia JIETYYMX TIPOAYKTOB B TIpoliecce KapOOHM-
3allMM, HA caMoOM JieJie XapaKTepusyeT Oojsiee CIOXKHYIO
3aBUCUMOCTh — CHUJTy MEXMOJIEKYISIPHOTO B3aWMO/IeHCT-
BUS BBICOKO- W HU3KOMOJIEKYJSIPHBIX YTJIEBOJOPOJIOB,
00pa3yIoIInX B TIEKOBOW MaTpulle IBTEKTHYECKUE CMECH
(CTPYKTYypy «TBepioro pacTBopa»). TombpKo Omaromapsi
STUM CMECSM YIJICBOMOPOILI TIeKa, UMEIOIe TeMTiepary-
py TUIaBJieHUs BBIIIIE TEeMIepaTypbl pacriiaBa, CITOCOOHBI
HaxXOAMThCS B KUIKOM cocTossHUM. KomndecTBo M XWMU-
YecKWi CcOCTaB HU3KOMOJIEKYISIPHON, <«IIacTuOUIIMPYIO-
1Ieit» 4acTh AUKTYETCS YCIOBUSIMU TEPMOIMHAMUWKA KU]I-
KOTO COCTOSIHUS TIeKa M MOoToMY «OTroH 1o 270 n 360 °C»
HEOMIHO3HAYHO XapaKTepU3yeT WcrmapsieMble TPOAYKTHI
neka. BeposiTHO 1o 3Toit NMpWYWHE B HEKOTOPBIX CITEIH-
dukanmsax 3TOT ToKa3aTedb He periaMeHTupyercs. bonee
OOBEKTUBHYIO OIICHKY HW3KOMOJIEKYJSIPHON YacTh TieKa
MOXHO TIOJTYYUTb, aHAJIM3UPYS BelllecTBa, HEPACTBOPUMBIC
B M300KTaHe (comepXaHue y-ppakin).

ToBopst 0 cBolicTBax M TIPUOPUTETHON TEXHOJOTUW TTPO-
WM3BOJICTBA BJIEKTPOHOTO TIeKa TS aIFOMUHWEBOI TIPOMBITII-
JICHHOCTH, He cliefiyeT 3a0bIBaTh O CYIIECTBOBAHUM JPYTHX
€ro TIOTpeOuTeNielt, Takke TPETbIBISIONIAX CTIeIIMdUUIeCKIe
TpeboBaHMSI K ero KauecTBy. Hambornee cyiiecTBeHHbIE pas-
JINYUS MOXKHO OTMETUTh B crieliduueckux TpeboBaHMSIX K
CBSA3YIOIIEMY [UTsI TIpOM3BOZICTBA HerpadwuTrpyeMoit (00oX-
SKEHHBIE aHOIbI, aHONHBIE Macchl U Jp.) W TpaduTHpyeMoii
YIJIEPOMHOI  TIPOAYKIIMK  (3IEKTPObl, KOHCTPYKIIMOHHBIC
marepuansl U ap.). JanHbsle Tabn. 5 mokasbIBaloT, YTO TPHU
ob1Ielt cxokecTH TpeOGOBaHWI K CBA3YIOIIEMY KOKCOIIEKO-
BBIX KOMTIO3WIIMI Pa3TWYHOTO Ha3HAuUeHUs, WMEITCS
TIPUHIIATINAJIbHBIE OTJIUYWSI, HECOBMECTMMbIE B pamKax
€IMHOUM TEeXHOJIOTUW TMPOU3BOJCTBA 3JEKTPOJHOTO TIeKa.

Tabauya 5

Crenuduyeckne TpeGOBAHUA K JIEKTPOJHOMY CBA3YIOLIEMY

Cranasa

O00XKKEeHHbIE AHOABbI 1 AHOIHBIC MACCBHI

I'padpuTHpoBaHHbIE 3JIEKTPOIBI

CMmemmBanue u ¢GopmMoBa-

HUe MOCTb 3epeH HaroJHuTeaeil

O6xur MuHuManpHOE  comepXaHME — JICTY4uX
BELLIECTB M PABHOMEPHOCTb MX BbIACJICHUS
B Ipoliecce KOKCOBaHUSI

I'papuranus —

Xopomaﬂ CMaYMBaEMOCTb M HacChbIIac-

Xopomaﬂ TJIACTUYHOCTb MAacCChbl IMPHU MPECCOBAHUU U
MMPOYHOCTD «3€JICHBIX» 3arOTOBOK ITOCJIE UX OXJIAXIACHUST

Bbicokre KOKCOBBIII OCTAaTOK M OObeMHasl ILTOTHOCTb
3aroToBOK

Xopotiast rpadUTHPYEeMOCTh KOKCOBOTO OCTaTKa, HU3-
koe 3HaueHHe YOC 3aroToBOK, BBICOKAs TETUIOTIPOBO/I-
HOCTb

DKCcIUTyaTauust n3aeani

[MotpebneHue

OcHoOBHOE TpeboBaHuUE

Huskue 3HaueHUsI 3JIEKTPUUYCCKUX Xapak-
TEPUCTUK, PEAKLUMOHHON CIOCOOHOCTU IO
oTHoweHuo K Bosayxy u CO,, BbicOoKast
MPOYHOCTb U3AEIUil

MuHuMaNbHOE colepX)aHue Me30(hasbl.
MUuHUMAaJIBHBINA YPOBEHD JICTYYUX MPOTYK-
TOB TIPU OOXWTE.

MuHuUMabHOE collepXKaHue BTOPUYHOM

o -bpakunu

Huskuii pacxon CBSI3yIOLIErO U YBeJIMye-
HHE TIepuoa 3KCIUTyaTaluu aHoda

Bricokast TepmonipouHocts mpu Huskux YOC u peak-
LMOHHOM CIIOCOOHOCTU, BBICOKASI MEXaHUYeCKasl Mpoy-
HOCTb

MaxkcumanbHOe conmepxaHue me3odasbl.
BbICOKMIT KOKCOBEIII OCTAaTOK.

Huskast BI3KOCTh TIpU TeMIiepaType CMEITNBaHUSI.
MuHUMaNIBHBIN YPOBEHD TIEPBUYHON O -(hpakinm

ObGecnieueHUe CHUXEHUSI Opaka MpU MPOU3BOACTBE U
SKCIUTyaTalluy 3JIEKTPOJOB

23



0. @. Cudopos, A. H. Ceaesnes

OTO, TIPEXIe BCETO, OTHOCWTCA K COMEpXKaHWI0 Me3odas-
HBIX CTPYKTYp B TiekoBol Marpuiie. Eciu Ha coBpeMeH-
HOM 3Tare B CBA3YIOIIEM TSI aHOTHBIX Macc M OOOKKEeH-
HBIX aHOAOB MWHHWMH3WPYIOT comepKaHhe Me3odhasbl B
€ro cocraBe, TO ST TIPOM3BOACTBA TpadUTHPOBAHHBIX
3JIEKTPOJIOB €¢ MPUCYTCTBHUE B CBAZYIONIEM SIBISIeTCS He-
O0OXOMMBIM YCIIOBHEM JTOCTHKEHUS HU3KOTO Ko3(hhuim-
€HTa TePMUYECKOTO PACIIMPEHUSI, CHWXXCHUS YIETbHOTO
3JIEKTPOCOTIPOTUBRIICHUSI W TIOBBIIIICHUST WX TEPMOTIPOYHO-
ctu [6].

OrevecTBEeHHBI cTaHaapT Ha 3nekTpoAaHbIit ek [OCT
10200-83 KoHUENTyaIbHO U MeToAnYecKn Obln pas3pabo-
taH B 60-¢ Toasl XX B. 1151 cepTU(MUKAILINA CPeTHETEMITE-
paTypHOTO TieKa, XOTd TIO3[Hee B Hero OBITHW BKIIOUEHBI
HOPMaTWUBEI Ha TIeK C TTOBLIIIEHHON TeMTepaTypoil pas-
marueHus (Mapku by m B) u Hekoropble MoaubuKaium
MeTOoNIOB aHanm3a. B cpaBHeHWM ¢ 3apyOeXHBIMU, OTeue-
CTBEHHBIN CTaHIAPT JOBOJBHO KOHCEPBATUBEH W B CYIIE-
CTBYIOIIIEM BHUJEC HE OTBeUaeT HyXJaM ToTpeOuTeneti
9JIEKTPOTHOTO TieKa. 3auyacTyio TIOJyYeHHbIE OT pas3yiny-
HBIX TIpOW3BOAMTENE 0OpasIlbl  BEKTPOJHOTO TieKa,
WMEIOTNe KOJTMYeCTBEHHO WACHTHYHBIC TIOKAa3aTeNn Ka-
yectBa mo 'OCT 10200-83, pasnuuyAbiM 0Opa3oM TIposiB-
JISTIOT ce0s B TeXHOJOTMYECKUX MCTbITaHusaX. Heobxomy-
mocth m3MeHeHuss TOCT 10200-83 naspena maBHO W TIpH-
3HAaeTCd BCEMU YYaCTHWKAMU PBIHKA 3JIEKTPOMHOTO CBSI-
3YIOIIIETO.

OmHako B Poccum ceityac cioxniach HeoTIpeesieH-
HOCTh IOpUINYECKWX TIOMHOMOYMI ToccTaHmaptoB. C
O/IHOI CTOPOHBI, OHW YTPATWJIM CTaTyC MOHOMUPEKTUBHO-
TO JOKYMEHTa, ¢ Jpyroil — ToccTaHAapThl HUKTO He OT-
MeHssI. B pesynabTate mnoTpebuTenu TIpU  3aKIIOUEHUN
JIOTOBOPOB Ha TIOCTABKY 3JIEKTPOJHOTO TiekKa, BKIOYask B
crieIMUKaINY KadecTBa HecTaHAapTU30BaHHEIE TTOKa3a-
Teau (Takue KaK BA3KOCTh, KOKCOBBIM OCTAaTOK W 1Ip.),
OTHOBPEMEHHO TPeOYIOT HEYKOCHUTEJLHOTO COOJTIOCHUS
ropmatnBoB ['OCT 10200-83, maske TaKMX KaK <«BBIXOI
JIETYYUX BEIIECTB», MOTPEOUTEThCKAsT TIEHHOCTh KOTOPBIX,
Kak TioKasajl 3apyOekKHBIN OTBIT, MaJO3HAYNMA.

OTa HeOoNpeNeNIEHHOCTb SBISIETCS TIPUUMHON TPYIHO
pa3pelImMBIX apOUTpaXkHBIX CITOPOB, HEOOOCHOBAHHBIX
KOMMepUYECKUX JAUCKOHTOB W Apyrux KoHdnukToB. Kpome
TOTO, KaK TIoKa3aja MpakThKa TTOCIeTHUX JIET, OTCYTCTBUE
peajbHO JeHCTBYIONIETO TOCCTaHAapTa HEeraTWBHO CKasa-
JIOCh KaK Ha YPOBHE TEXHOJOTUYECKON NUCIWTUIMHBI Y
MPON3BOUTENCH 3JIEKTPOAHOTO TIeKa, TaK U Ha KadyecTBe
MPOAYKIIUM y ero moTrpeduteneit. [lpuHuMasa Bo BHMMa-
HUWe, YTO B HacTosiiiee BpeMs B Poccm 91eKTpoHbIN TIeK
SIBJIIETCSl  TIPEZIMETOM SKCITOPTHO-UMIOPTHBIX TIOCTABOK,
HEeOOXOMMM HOBBI OTEYeCTBEHHBIN CTaHAAPT, METOAMYE-
ckas 6a3a KOTOpOTO JIOIKHA OBbITh MaKCUMAaJIbHO COTJIaco-
BaHa cO cTaHAapTHOW MexayHapoaHoit cuctemoii (ISO),
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TeMm Oosiee B TIpeAABEpUN BCTYIJICHUSI Halllell cTpaHbl B
BTO.

Taxknm o6pazoM, OCHOBHOM TTOTPEeONTENb 3JICKTPOIHO-
TO CBSI3YIOIIETO — AJTIOMUHUEBBIE 3aBOABI, B Omkaiime
TONBI TUTAHWUPYIOIINE TIOBCEMECTHBIN TIepexo/ Ha MCTIONb-
30BaHUE 3JIEKTPOTHOTO TIeKa ¢ TeMIlepaTypoil pa3Msrye-
HUS 85—90 °C wm BbIlIE, CTaBAT Tiepe] KOKCOXUMUYECKH-
MU TIpEANPUITHAMU AWIEMMY — CJeoBaTh TpPUMeEpPY
3apyOeKHBIX ~ KOMTIAHWM,  TIPOM3BOAAIINX  BaKyyM-
TVCTUJITUPOBAHHBIN TIeK (KakK TIOCTYMalT HEKOTopble
KOKCOXUMMWYECKHUE TIPSATIPUATUST YKPAWHbBI) WK, WCTIOb-
3y MHOTOJIETHUI OTEYEeCTBEHHBIN OTBIT, TIPOM3BOINTH
SJIEKTPOJHBIE TIEKW TIOCPEACTBOM TEPMOOKHUCICHUS. AB-
TOpCKasl MO3UIMS 3aKoyaeTcss B TIPUOPUTETHOM MCTIONb-
30BaHUM HU3KOTEMTIEPATYpPHOH TEXHOJOTUM TEPMOOKHC-
JIEHWSI UCXOJTHOTO CBIPbSI, TIO3BOJISIONIEH Hapsiay ¢ AOCTH-
KeHVEeM TpeOyeMbIX TIOTPeOUTETbCKMX XapaKTePUCTHUK
SJIEKTPOJHOTO CBSI3YIOIIETO, PACHIMPUTL MaciTabbl ero
TIPOM3BOJCTBA 33 CYET TIPUBJICUYCHUS aTbTepPHATUBHOTO
cbipbsd. [lpn 3TOM pamuKaabHBIM CPENCTBOM CTaOWUIN3a-
MM KayecTBa SJIEKTPOTHOTO TeKa W YBEJIWYSHUS €ero
BBIXOMIA SIBJISIETCSI CO3/laHNE IIEHTPAJIM30BAHHBIX YCTaHO-
BOK €To TIpOM3BOJICTBA.

Hns ocyiiecTBiaeHUST TUBUM30BAHHONH KOMMEpPUECKOi
NEeATeTbHOCTU OTEYECTBEHHBIX TIPEANPUSATUN Ha pPBIHKE
3JIEKTPOHOTO CBSI3YIOIIETO HEOOXOMM HOBBII TOCYAapCT-
BEHHBIN CTaHAApT, COTOCTAaBMUMBIM C MEXKAYHAPOIHLIMHU
crienduKanusaMu KadecTsa. Habop HOpMaTMBOB 3TOTO
cTaHmapTa JAOKEeH o0ecrneuynTh OOBEKTUBHYIO OIEHKY
KauecTBa KaMEHHOYTOJbHBIX TIEKOB, TOJYYEHHBIX MO pa3-
JIMYHBIM TexHonorussM. Ha KoHllenTyalbHOM YpOBHE
TIpejiaraeTcs TIPOEKT HOBOTO CTaHJApTa, BKITIOYAIOIIWI
cbajaHCUpOBaHHOE cofepkaHWe METONOB OIIEHKM KOKCO-
00pa3yonX W PEoJIOTMYECKUX CBOWCTB 3JIEKTPOIHOTO
neka. B ommune or HbBIHE AEMCTBYIONIETO, B HOBOM CTaH-
JapTe MOXET ObITh UCKIIOUEH TI0KA3aTeNlb «BBIXOJ, JETYUNX
BEIIECTB», U3MEHEH JIMMUTHPYIOIINIA UHTEpBal cojepxka-
HUS BellleCTB, HEPACTBOPUMBIX B TOJyoJie, /UISI PealbHbIX
BUIOB yIJIEPOAHON TPOAYKIIMM, BBEIEH PsiJ HOBBIX MOKa-
3aresieit, TAKUX KaK «KOKCOBBIN OCTaTOK», «BSI3KOCTb TIPH
JIBYX TeMMeparypax», «oTroH a0 270 u 360 °C».
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