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HNPEAUCJIOBHUE

B coBpemenHo# BoiiHe, Kakoil ObI XapakTep OHa HE HOCHIIA, JOCTOMHOE
MeCTO 3aiiMeT OOBIYHOE OTHECTPENbHOE Opyxue. MaccoBoe NpHUMEHEHHUE
3TOr0 OPYKHs IOJDKHO 0a3MpOBAaThCS HE TOJIBKO HA 3HAHWU MaTepUaIbHOM
YacCTH, HO 1 OCHOBBIBATHCA XOTA 6I)I Ha 3JICMCHTAPHBIX MMPCACTABJIICHUAX 06
HCTOYHHKAX SHEPTUH, 00ECIICYNBAIOIINX €TI0 JICHCTBHE.

B nmnpennaraeMoil 4MTaTeNn0 KHUTE PACCMATPUBAIOTCA HCTOYHUKHU
SHEPIUH OTHECTPENHHOIO Opy)KI/ISIl — B3pBIBUATBIE BEIIECTBA U IIOPOXA.

B moctymHol Qopme pacckasbiBaeTcs O COBPEMEHHBIX B3TJsIaX Ha
MPUPOAY B3pBIBAa M TOPEHHS, O CIOXKHBIX (PU3MKO-XUMHUYECKUX TPOIIEeCCcax,
MPOUCXOAIINX MPH BBICTPEIIC U3 OTHECTPEIBLHOTO OpPYKHA, O TOM, YEM
00yCIIOBJIIEHO NPUMEHEHHE B3PbIBUATHIX BEILECTB M MOPOXOB B Ka4eCTBE
HUCTOYHHUKOB SHEPI'HU COBPEMEHHOTO OPY KU

KHura 3HaKOMUT YUTATEINSl C OCHOBHBIMH B3PhIBYATHIMU BEILIECTBAMU U
MOPOXaMH, IUPOKO MPUMEHIEMBIMH Y Hac U 3a pyOexXoM, HX CBOICTBaMH,
METOAAMH MOJIyYeHHS ¥ CIIOCO0aMH PUMEHEHHS.

! OrnectpernsHoe OpyKue TOIpasaensecs Ha CTPENKOBOE (PEBOMb BEPBI, MHCTONETI,
aBTOMAarbl, BHUHTOBKH, KapaOWHbBI, ITyJIeMETbl) W apTWUIEpHHcKoe (IIyIIKW, TayOuIbl,

MOPTHPBI, MUHOMETBI, PEAKTHBHBIE YCTAHOBKH).
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HawuGonbiiee BHIMaHUE yIENSETCS OMHMCAHUIO TEX CBONCTB B3PBIBYATHIX
BEIIIECTB U TIOPOXOB, 3HAHUE KOTOPBIX TIOMOXKET IPU H3YYCHUH YCTPOHUCTBA U
MIPUHIMIA JCHCTBUS OOCTIPUIIACOB CTBOJILHOW W PEAKTUBHOW apTHILUICPHHU,
npyu O00CBOM HCIIONB30BAHUHM 3THX OOCTPHUIIACOB, MPHU OPTaHU3AINH HX
XpaHCHMS B COSPEIKCHHUS.



I'maBal

B3PbIBYATDBIE BEIHIECTBA U ITOPOXA —UCTOYHHUKHU
SHEPI'MM COBPEMEHHOI'O OPY KU

1. O61acTh NpUMEHEHHUSI B3PbIBYATBIX
BeIlECTB U IIOPOXOB

Ha npotspkenun MHOoTuX BekoB BB coctosT Ha ciyx0e y denoBeka.
U cerognst cymecTByIOT 00JaCTH YEIOBEUECKON ACATENFHOCTH, Tae 0e3
B3PBIBYATHIX BEIIECTB OOOHUTHCH HEBO3MOXHO. OHON U3 HUX SIBISAETCS
BOEHHOE JIENIO.

B3peiBuaThIMK BellecTBAMU CHAPSKAIOTCS OOCTIPUIIACH] Pa3THYHBIX
TUTIOB: PaKEeThI, CHAPSAIbI, MHHBI, TOPIICbI, ABHAIIMOHHEIE U TITyOWHHBIC
00MOBI U Ap. BB SBIsIIOTCS OCHOBHBIM CPEICTBOM, 00OECIICYHBAFOIIAM
MOPaXCHUE YKUBOM CHJIBI, OOCBOW TEXHHKH W pa3pylicHHUE OOBEKTOB
MIPOTUBHHUKA.

Jus mocraBkm OOEMPUITAcOB O IETH IIUPOKO HCIIONB3YIOTCS
MetaTenbHbie BB — nopoxa. [Topoxoroii 3apsij cooOiiaer 6oenpuracy
CKOPOCTh, HEOOXOIUMYIO JJIsl €r0 MePEOPOCKH Ha JAAJIbHUE PACCTOSHUS
WJIH TIOPaXSHHS OBICTPOABIDKYIIIUXCS LIETEH.

BricTpen u3 apTHiiepuiickoro opyausi ¢ MOMEHTa ynapa 0oika 1o
KalCIOJIbHOM BTYJIKE JI0 pa3pbIBa CHapsja OT JAEHCTBUS B3pHIBATENSA Y
eI MOXHO MNpPEACTaBUTh KakK CBSI3aHHbIE JIpyr C JIpyrom,
Yepeayolmuecss B ONPEAEICHHOM MOCIEeN0BATEIbHOCTH  SIBICHUS
B3pBIBOB M TopeHHs pasnuiyHbix BB. Ot ymapa Oolika B3pbIBaeTcs
YAApHBII COCTaB B KallCIOJbHOM BTYJKE. JIyd OTHsSI OT KalCIOJBHOM
BTYJIKU MEPEJACTCS BOCILNIAMEHUTENIO U3 JBIMHOIO NIOPOXa U 3aKUTaeT
ero. [IpoaykThl TOopeHHsT BOCIUIAMEHUTENS BBI3BIBAIOT BOCINIAMEHEHHE
METaTeNBbHOr0 3apsja, COMPOBOXKIAIoIIeecs 00pa3oBaHneM OOJIBIIOrO
KOJIMYECTBA IOPOXOBBIX Ta30B, KOTOPBIE, pPACIIMPSACH, NMPHUBOAAT B
JBUKEHHE CHapsI.



CHapsi BbUIETAaET U3 CTBOJIA OpYOMss M B KOHLE IIoJeTa
pas3pbIBaeTcs, mopaskasi Leib.

[losiBnenre HOBBIX BHJOB COBPEMEHHOTO OpYXKHSI HE TONBKO HE
cHU3WIO 3HaueHns BB u mopoxos, a, Ha000poOT, pacIIupmiIo 00JIacTh
ux npuMeHeHus. OHU UCTIONB3YIOTCS B IPOTUBOTAHKOBBIX U 3€HUTHBIX
yIpaBIIsieMbIX pakerax, pakeTax OTEepPaTUBHO-TAKTHYECKOTO
Ha3HAueHHs, aBHAMOHHBIX OomOax. [ns ocymiecTBieHHs B3JeTa
COBPEMEHHBIX HCTpeOHUTENel NPUMEHSIOTCA IIOPOXOBBIE CTAPTOBBIE
YCKOPHTEIIH.

Haxxe B sOepHOM U TEPMOSICPHOM OpPYKMH He 0o0OHLTUCH Oe3
B3pBIBYATBIX  BemlecTB. YTOOBI MpoW3OLIEeN  SACPHBIA  B3PBHIB,
HEOOXOIUMO OBICTPOE COEAMHEHHE HECKOJbKUX YacTe sIEpHOro
3apsana (mensAIierocss BENIeCTBa), Macca KOTOPBIX B OTHEIBHOCTH
MeHbILIE, a B CyMMe Oojbllie KpPUTHYECKOH. BricTpoe coeanneHue
CYOKpUTHUYECKHX MAacC SIEPHOTO 3apsia JOCTUTAeTCid B3PHIBOM
OOBIYHOTO B3pPBIBYATOTO BEIIECTBA.

BB HaxoasT npuMeHeHHe U B HapoJHOM Xxo3siiicTBe. C MOMOIIbIO
BB BrImonHAIOTCS camMble pa3HOOOpa3HbIE paOOTHI.

IIpy ocyiiecTBiIE€HUN T'PaHIMO3HBIX IUIAHOB Pa3BUTUS HAPOJHOIO
XO3AHCTBa SHEPTHs B3PHIBA NPUHSTA HA BOOPYKEHHUE COBETCKHX JIIOJICH
KaK OZJHO M3 MOTYYMX CPEACTB YCKOPEHHUS U 3HAUUTEIBHOIO CHUKECHUS
TPYZIOEMKOCTH TOPHBIX U 3eMJISTHBIX Pa0OT.

C IMOMOMIBIO B3pbIBA NMOYTH MIHOBEHHO MOXXHO ITOJTYYUTH BBICMKY
VIS IPOKJIAJKH JOPOTH B TOpax WM KOTJIIOBAH Ul yCTPOICTBA KaKOro-
0o coopyxeHusi. BB ¢ ycnexoM mpuUMEHSIOTCSI IPH CTPOUTENBCTBE
IJIOTHH, KaHAJI0B, AJIA er'IY6J'IeHI/IH " paClIMpPCHUA PEK U BOOJOCMOB.

Koma Ha CTPOUTECJILCTBE WJIM ITPU ):[061)1‘{6 ITIOJIE3HBIX MCKOIIa€MBbIX
TpeOyeTcs pa3apoOUTh TBEpAbIE TOPHBIE HOPOABI, B3PHIB OYE€Hb YaCTO
OKa3bIBACTCA CAMHCTBCHHBIM CPEACTBOM PCIICHUSA TaKkoM 3a1a4yu.

Ilo IMPUMCHCHUIO MACCOBBIX B3PLIBOB B IMPOMBIIIJICHHOCTH
W CTPOMTENBbCTBE Hamla CTpaHa 3aHUMaeT IIepBOE MECTO B
MHUpeE.

PaspynieHue KaMeHHBIX CTPOEHUI, NPEIHA3HAYEHHBIX K CHOCY,
OBICTPO M 0€30MacHO TPOU3BOJAT B3PBIBHBIM criocoOoM. [TpaBuibHbIN
pacueT Macchl U pasMmelleHHs 3apaaoB BB uckmouaer moBpexneHue
COCEJIHUX 3/IaHUH U Pa3ieT OCKOJIKOB.



BB nmpuMeHsOTCA U1 YHHUYTOXECHUS JIEAAHBIX 3aTOPOB Ha PeEKax,
TYIIEHHS T0KapoB, OCYIIEHHs OOJIOT, Pa3phIXJICHHUS MOYBBI, KOPUYECBKH
MHEM.

BB wucnone3yroTcsi W IpH TOHUCKAaX IOJE3HBIX HCKOMACMBIX.
IlonzemHbII B3pBIB MOXKET OBITH MCTOUHHKOM 3BYKOBBIX WM, KaK HX
elle Ha3bIBAIOT, CelCMUYEeCKHMX BOJIH. HampaBieHuwe IBUXKEHUA U
CKOPOCTh 3THX BOJIH 3aBUCAT OT CBOWCTB TOpHBIX Mopoj. Ilpoussens
HEOONBIION TOJ3EMHBIN B3PhIB W PETHCTPUPYS HAa HEKOTOPOM
paccTOSIHUM OT MeCTa B3PbIBa C IIOMOLIBIO CHEHHAIBHBIX IPHOOPOB
BpeMsl NPUOBITUS CEHCMUYECKUX BOJH, MOXKHO MOJYYUTh JaHHBIE O
PAacIoNOKEHUN HEBUINMBIX OTPAXKAIOLIUX ITOBEPXHOCTEH, PACCUUTATE UX
IIIyOMHY, YIOJI HaKJIOHA, a TAK)KE CAEJIATh MIPEANONIOKEHHE O CTPYKTYpe
nopof. Takum crnocoOoM MOTYT OBITh OTKPBITHI MOJIE3HBIE UCKOTIACMBIE,
3a5ieraroniye Ha OoNbIIoH rTyOrHe.

C nomoIeo B3pbIBa MOYKHO OCYILECTBIIATH PE3KY U CBAPKY METAIIIOB.

B3peIB sBIIsIETCA CPENCTBOM HAaydHOro uccienoBaHus. IIpu B3pbiBe
HUMCIOT MCECTO OYC€HbL BBICOKHE TEMIICPATYpPbl, CKOPOCTU W JABJICHUA.
OTO TMO3BOJISET H3Yy4aTb SBICHHSA, BO3HHKAIOIIUE IPH CHIBHOM
BO3/ICHCTBUY Ha BEIIECTBO, M CIHOCOOCTBYET PACKPBHITHIO HOBBIX CBOMCTB
MaTepuu.

[IpuBeneHHBIME HpHMEpaMH HE HCYEPIIBIBAETCS BCE MHOrooOpasue
CIly4yaeB IMPAaKTUYECKOro ucnonp3oBanusi BB. CoBerckue yueHble U
WHXXEHEPbl  COBEPIICHCTBYIOT CIOCOOBI M pacHmMpsioT — o0nactu
MMPUMCEHCHU B3PLIBYATBIX BEIICCTB.

2. JHeprus H MOIHOCTH B3PbIBA

Ilpumenenue BB B BOEGHHOM Jiele M HapOJHOM XO35IHCTBE
OCHOBaHO Ha WX HCIIOJIb30BaHUH B KAYeCTBE CBOCOOPa3HOTO HCTOYHUKA
SHEPIHH.

OHeprus, BBIIEISAIONMAsCS PU B3PbIBE, COAEPKUTCSA BO B3PHIBYATOM
BEIIECTBE B CKpbITOW Qopme. UTOOBI MOHATH, KaKUM XK€ 00pa3zoM
MPOUCXOANUT BBIACIEHUE 3TOM D3HEPIrUH, BCIOMHHMM, 4YTO BCAKOE
BEILIECTBO COCTOMUT U3 MOJIEKYJI, & MOJIEKYJIBI U3 AaTOMOB.

[IpeBpamerrie OXHOTO BemIECTBA B JAPYroe MPOUCXOAWT B
pe3yibTaTe M3MEHEHHS CTPOCHHS MOJIEKYJI. ATOMBI, BXOJSIINE B
COCTaB  MOJEKYJ, IPU XUMHUYECKHX MpOLECcCcax MepecTpanBaroTCs,
COEMHSIOTCS MO0-HOBOMY. B pe3yibTare NosIBISIOTCS HOBBIE MOJEKYJIbI
U BellecTBO u3MeHsiercs. llepecTpoiika MOJEKYd COMPOBOMKIAETCA
BBIJIETICHHEM WIIH MOTJIOIIEHUEM SHEPTUN.

BB cmocobHO mpH COOTBETCTBYIOIIMX YCJIOBHSAX BBLAEISATDH
3HAYUTENBHYI0O DJHEPrHI0 32 CYeT TOTO0, YTO €ro MOJEKYJBI
MIPEeBpaIIAOTCs B MOJIEKYIIBI Ta30B. biaromaps BeIAETUBIICHCS SHEPTHH



oOpa3oBaBIluecs Ia3000pa3Hble MPOAYKTHl OKA3bIBAIOTCS HArpeThIMU
JI0 O4EHb BBICOKOH TeMIepaTypbl U HAYMHAIOT OBICTPO PaCIIUPATHCA.
Pacmmpsroniuecs: ra3sl MOTYT MPOM3BOJIUTH MEXaHHUYECKYIO padoTy 10
MEPEMEILECHHIO WIN Pa3pyLICHUIO OKPY>KAIOIIUX IPEAMETOB.

CkprITO# 2HEprueit o0namaroT He Toabko BB. Efo obmanaror nposa,
yroib, OCGH3UH M Jpyrue TOpPIOYHME BEIIECTBA. JTa JHEPTUS MOXKET
TaKXKe BBIACTATHCA MpPU ONPENENCHHBIX YCIOBHAX, HAmpuMep Mpu
TOPEHUH.

Ilouemy ke g nenel pa3pylIeHUS U METaHUs Ha MPOTSHKEHUH
MHOTHX BEKOB NpuMeHsoTcs BB u 10 Hacrosiero BpeMeHH UM He
MOTYT HAalTH 3aMEHY?

Kazamoch OBI, MOXXHO TIPEIOIOJIOKHUTHh, HYTO HCKIIOYNTEIHLHOM
MPUYMHON MX MPUMEHEHUS ISl STHX LeJIeH SIBISIeTCS] OTPOMHBIN 3arac
NOTCHIUAIBHOW  3HEprud. Takoe  IPEANoNOXKEHUE  SIBISETCS
OITNOOYHBIM.

WzBectHO, uTO B 1 Kr OcH3uHa 3Hepruu coiepxurcs B 10 pa3
Oonpire, yeM B 1 kr Tporwina, u B 12 pa3 Oojblie, 4YeM B
MUPOKCUIIMHOBOM IIOPOXE.

[IpaBoa, mnpu TakoM CpaBHEHHHM JIONIyCKAETCS HEKOTOpas
HETOYHOCTb.

BcenoMHuM, B KakuMxX YCIOBHSAX TOPUT IIOPOXOBOH 3apsia WiIH
B3pBIBACTCS ~ pa3pblBHOM  3apsig  cHapsiga. OHU  MTHOBEHHO
MpeBpamaTcs B Ta3bl B HW30JMPOBAHHBIX OT BHEIIHETO BO3/yXa
MPOCTPAHCTBAX 3aPsTHON KaMOPBI CTBOJIA OPYAXS MU CHapsa.

Bensun unm moboe apyroe TOIUIMBO HE MOXKET I'OPETh B 3aMKHYTOM
o0beMe 0e3 JIOCTAaTOYHOTO KOJIMYECTBA BO3JyXa WIM CBOOOIHOTO
kuciopona. Jms cropanust 1 kr OeH3uHa TpeOyeTcs CTOJBKO
KHUCIIOpPOJa, CKOJIBKO €ro coaepxurcs B 15,5 kr Bosnyxa. Iloatomy
MpaBWIbHEE TEIUIOTY TOPEHMS TOIUIMBA PACCUUTHIBATH Ha 1 Kr ero
CMECHU C HEOOXOTUMBIM JIJIsi TOPEHHS KOJMYECTBOM KHCIOPO/Ia.

IIpn Takom pacueTe pa3HUIA B BEJIMYMHAX TEIUIOTHI TOPEHHS
OeH3WHa M TeIUIOTHl B3pbiBa BB crama MeHblie, 0HaKO U B 3TOM
cilyyae KOJIMYECTBO BBIIEISIONICHCS SHeprun  y OeH3uHa  Ooblie:
[IAPOKCUIIMHOBBIA  MTOPOX —

700 kkaw/kr', tpotunn —1000 kkan/kr, cmech 1 kr OeH3uWHa C
kucinoponom — 2300 Kka/Kr.

1
3HGCB n JajeC 4YMCJIOBBIC 3HA4YCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYMH 6y}.'{yT BBIPA’KATHCSA B
TEXHIYIECKOH CHCTEME CUHULL, 10 CHX TIOp HMIMPOKO HCHOJIBSyeMOﬁ B apTPUIHepPIﬁCKOﬁ
TEXHUKE. I[JIH nepexoga K YHUCJIOBbIM  3HAYCHUAM (I)I/ISI/I‘ICCKI/IX BCIIMYMH B
8



CrenoBaresibHO, BEJIMUMHA SHEPIUH, 3aKJIIOUEHHAs! BO B3PhIBUAThIX
BEIIECTBAX M IIOpPOXaX, HE ABIIETCS OCHOBHOM TIPUYMHON MX
MIPUMEHEHUS IS pa3pyIIUTEIbHBIX U METaTEIbHBIX LIETEH.

OcHoBHasl NPUYMHA 3aKIIOYACTCS HE B BEIMYMHE DHEPTUHU, XOTS
3TO TOXKE MMEET 3HaUCHUE, a B 0UEHb OBICTPOM €€ BBIJICIICHHH.

Ecnu cropanue 1 kr GeH3uHa B IBUTATENIe aBTOMOOUIISI IPOUCXOTUT
3a 5—6 MuH, To 1 Kr mopoxa cropaeT B KaMope apTHIUIEPHICKOro
OpyIOMsl 32 HECKOJBbKO TBICSYHBIX JOJNEH CEeKyHIbl, a B3pbIB 1 Kr
TPOTHJIA [UIUTCSI BCETO JIMIIb 1—2 CTOTHICSIYHBIC O CEKYHIBI.

OHeprus NpH B3pbIBE BBIIEIAETCd B JECATKH MIIJIHOHOB pa3
OpIcTpee, YeM TIPH CTOpPaHWHM TOIUIMB. OTHM  OOBICHICTCS
KOJIOCCAJIbHAsI MOITHOCTD B3pbIBa. IIyTeM BeCbMa HECIIOKHBIX PACYETOB
MO>KHO TIOZICUMTaTh MOIIHOCTh B3pbIBa pa3pbIBHOro 3apsaa 100-mm
OCKOJIOUHO-(yracHOro CHapsiga. Pe3ynaprarT moimyyuTcss BecbMa
BHYLIUTENIBbHBIA — 0KO0JI0 20 MIIH. 1. C.

bonpmias MomHOCTE XapakTepHa aa1 BB u B ciywae wux
MPUMEHEHUA JUIsl METATENbHBIX LeJeld. MOIIHOCTh TOPOXOBOTO 3apsiaa
aApTUUIEPUIICKOTO BBICTpENIa KPYIMHOTO KamuOpa cocraBisier 15 MuiH.
I.C.

Bo03MOXHOCTH HCIIOJIB30BaHUS DHEPIUU B3pblBA U ropeHuss BB B
Hacrosimiee BpeMs elle Jajeko He wucuepnansl. OmHOM U3 3a1ay
COBPEMEHHOW HAyKH, 3aHUMarolIelca n3ydyeHueM BB u ux B3pbpIBHOTO
MIpEeBpalleHNs, SBISETCS OBJIAJIEHHE B IIOJHOM Mepe yMEHHEM
YIPaBJIATh MPOLIECCAMHU BBIJEIECHUS UX SHEPTHH B IENAX MOTY4YEeHHUS
HanOOJIBILIETO Pa3PyLINTEILHOIO WK METATEILHOTO 3 eKTa.

3. OcHOBHBIE THIIbI B3PLIBYATHIX BEIIECTB MO
COCTaBY M KJaccuduxanusi ux 1mno
NMPUAMEHEHUI0
B3pbiBuaThie BeIECTBA BeChbMa Pa3HOOOpPA3HBI 10  CBOEMY
XAMHUYECKOMY COCTaBy, (M3MYecKMM CBOICTBAM U arperaTHoMy
COCTOSHHIO.

M3BectHo mHOTO BB, mpencraBmsromux coOoi TBepapie Tena,
MEHEE pacCIpOCTPAHEHBI XHUJKHE, €CTh M Ta3000pa3Hble, HaIpUMeEp
CMECh METaHa C BO3AYXOM.

B mpuHIMIie B3pHIBYATHIM BELISCTBOM MOXKET OBIThH JI00as CMECh
ropiodero ¢ okucnureneMm. Camoe npeBHee BB — mpIMHBIN mOpox —

MexayHapomaoit cucreme CH criemyer  TIONMB30BATECSL  COOTBETCTBYHOIMMHE
TIePEX0THBIMH KO PHUITECHTaMIL
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npeacTaBisieT cobod cMech IBYX Toproumx (yroiab H cepa) C
OKHCTHUTENeM (KayieBas cenutpa). Jpyroit Bum mogoOHBIX cMeceld —
OKCHJIMKBUTBI — TMpEACTaBiIsieT co0oil cMech TOHKOAMCIEPCHOTO
roprodero (caxa, MOX, OIIWJIKH U T. 1.) C )KHIKUM KHCJIOPOIOM.

HeoOxomumpiM  ycinoBueM monmydeHuss BB w3 roprodero wu
OKHCTIUTENS SIBJSIETCS MX THaTenbHoe cMmereHne. OnHako, Kak Obl
TIIATEJILHO HU OBUIM TepeMellaHbl COCTaBHBIE YacTH B3PBIBYATON
CMECH, HEBO3MOXKHO TOOWTBCS TAaKOW PAaBHOMEPHOCTH COCTaBa, IPH
KOTOPOM € KaKJ0W MOJIEKYJIOH TOPIOYEro COCEeICTBOBAA OBl MOJIEKYIIa
okucnurens. [1o3ToMy B MEXaHHYECKHX CMECSX CKOPOCTh XUMHUECKON
pEeaKkIuM TPH B3PHIBHOM IIPEBPALICHHMHM HUKOI/A HE JOCTUTACT
MaKCHMaJIbHOTO 3Ha4eHHs. Takoro HemocTaTka HE UMEIOT B3PHIBYATHIC
XUMHUUYCCKUC COCAMHCHHSA, B MOJICKYJTY KOTOPBIX BXOOAT AaTOMbI
roprodero (yriiepoja, BOAOPOAa) U aTOMbI OKHCIUTENS (KUCIOPOIA).

K B3pbIBUATBIM XMMHYECKHM COCIAMHEHUSIM, MOJIEKYJIa KOTOPBIX
COJCP)KUT aTOMBI TOPIOYMX DJEMEHTOB M KHUCIOPOJa, OTHOCSTCS
CIIO)KHBIE a30THOKHCIBIE S(QUPbBl MHOTOATOMHBIX CIIUPTOB, TaK
Ha3bIBaGMbIC HHUTPOI(HPHl, M HUTPOCOCIUHEHHS apPOMATHYECKUX
YTJIEBOJJOPOJIOB.

Haunbonee  mmpokoe  MpUMEHEHHWE  HAIUIM  CJEIYIOIIHe
HUTPOIDUPBLTANUePUHTPUHUTPAT (HUTporauiepun)—C3;Hz(ONO,)s,
neatadpurpurrerpanutpar (mH) — C(CH,ONO,),;, HuTpaThI
nesIr0J103b1 (HUTpOIeT0103a)—[ CeH7O2(OH)3.,(ONO,) 1]«

N3 HuTpocoeAMHEHU B TEPBYIO Ouepelb CIEIyeT Ha3BaTh
tpuautpotoiyon  (tpotun)—CeH(NO,);CH;  u  TpunnTpodeHon
(mukxpuHoBast kucnora) —CegHo(NO,);0H.

Kpome yka3aHHBIX HUTPOCOEAWHEHHWN IIMPOKO MPHUMEHSIOTCA
HUTPOAMUHBI: TPHHHUTPOPEHWIMETUIHUTPOAMUH  (TETpwi) —
CeH2(NO,)sNCH3NO,, HUKJIOTPUMETHIEHTPH-HUTPOAMMH
(rexcoren) — C3HgNgOs ¥ muKJI0TeTPaMeTHIEH-TETPAHUTPOAMHUH
(oxToren) — C4HgNgOg.

VY HuTpocoenMHEHUII W HUTPOI(HUPOB BCE, TEIJIO WM OCHOBHAsS
YaCTb TCIUIa IIPW B3PBIBEC BBIIACIICTCA B PE3YJIbTATEC OKUCICHHUA
TOPIOYUX DIIEMEHTOB KHUCIIOPOJIOM.

[Mpumensiror Tarkke BB, Bbimensrompe Temwo NpU  pacnajie
MOJIEKYJl, Ha O00pa3oBaHHE KOTOPHIX OBUIO 3aTpadyeHo OoIbIIoe

KonmdecTBo dHepruu. [Ipumepom moio0HbIX BB siBsiercst a3un cBuHnA
— Pb(N3),.
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B3pbeiBuaThie BellecTBa, OTHOCSIIMECA IO CBOEH XUMHYECKOU
CTPYKTYpe K OIpeAelIeHHOMY KIacCy COEOWHEHHH, 0O0IamaroT
HEKOTOPBIMHU OOIIIMU CBOHCTBaMHU.

OpHako B TMpenmenax OJHOTO KIJAcCa XMMHYECKHUX COEAMHEHHUN
pasnuuuns B cBoiicTBax BB MoryT ObITh 3HaUMTENHHBIMH, TaKk Kak BB
BO MHOTOM ONpPEAENAIOTCS (PU3MUSCKUMH CBOMCTBAMH U CTPYKTYpOH
BemiectBa. [loatomy knaccuduuupoBatrs BB 1o nx npuHaane:xHOCTH K
OTIPEIETICHHOMY KJIAaCCy  XHUMHYECKHX  COENWHEHHH  TOBOJBHO
TpyaHo. Ux  xmaccupummpyroT 0OBIYHO B 3aBUCHMOCTH OT 00JIacTe
MIPUMECHECHUSL.

B cootBerctBM ¢ 9Toi kmaccupukamumein BB menaTr Ha
TP OCHOBHBIE TPYIIIB: WHALNWUPYIONINE, OpW3aHTHBIE W Me-
tarenbHbie BB (mopoxa).
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I'maBa 2

PU3UKO-XUMHUYECKHUE OCHOBBI
B3PBIBHBIX ITPEBPAIIIEHUM*
B3PbIBYATBIX BEHIECTB

1. ITonsiTHe 0 SIBJIEHUH B3pbIBa

B3peiB — sBIEeHME MJOBOJBHO IIMPOKO PACHPOCTPAHECHHOE B
NpUPOAE U TEXHHWKE. BHEImHSs KapTHHAa B3pbIBA MHOTUM XOPOLIO
W3BECTHA: OJHMM — TIO JMYHBIM HaOMIOACHUSM, IPYTHM — TIO

KnHOUIBMaM W XyAokecTBeHHOU jurepatype. C melcTBHEM B3phIBa
cBs3aHbl paspyuieHus. OH OOBIYHO CONPOBOXKAAETCS 3BYKOBBIM

addhexrom.
[lpu B3peIBe MPOUCXOOUT OBICTpOE (U3MYECKOe, XUMUYECKOe,
SIepHOE WITH TepMOsiIepHOE IpeBpaIIeHue BEIIECTBA,

COIIPOBOXKIAIOIIEECS] CTOJIb K€ OBICTPBIM IEPEXOJOM BO3HHKILEH HpU
3TOM JHEPrHMU B3pbIBA B JHEPIUIO CXKATUS U JBIKECHUS HCXOJHOIO
BEIIECTBA WM MPOAYKTOB €T0 NMPEBPALEHNS U OKPYKAIOIIEH CPENbI.

Bo3MOXHBI  pa3nu4HbIE BHUABI HMCXOJHOM OSHEPrUM  B3pBIBA:
TEIUIOBAs, JIEKTPUYECKasl, KHHETUYECKAsl, SJHEPIUsl YIPYIOoro CKaTusi,
sfepHas, TepMosJepHas M XHMHYecKas. B3pbeiBbl OalJIOHOB CO
CXKATBIMM Ta3aMH W IApOBBIX KOTJIOB MOTYT CIYXHTb HPHUMEPOM
B3PBIBOB, IPOUCXOIAIIMX 3@ CUET TEIUIOBOM S3HEPIUH CKATHIX Ia30B.

B3pbIB MOXKET NPOU30UTH IIPU CHUIBHOM HCKPOBOM paspsiie 0.
BOJIOM WM NPU HPOIYCKaHWU TOKa OOJBIION CHIIBI Yepe3 MPOBOJIOKY.
IIpu »TOM 371€EKTpHYECKast SHEPTHS MEPEXOJUT B 3HEPTUIO HArPeTOro U
CKAaToro BO3JyXa M IapoB BOJAbl WM MeTayuia. [IpumepoM B3phIBOB,
HACTOYHMKOM KOTODPBIX CIIY’)KHT DJIEKTPUUYECKAs] SHEPTHsl, SIBISIOTCS
OOBIYHBIC MOJIHHU.

IIpu ynape nBuxyuerocs ¢ 00JibLION CKOPOCTBIO T€JIa O IPOUYHYIO
Hperpany ero KHHETU4ECKasi 3HEPIus NEPEXOUT B TEIUIOBYIO.

! Cnenyst K. K. AnnpeeBy [2] u A. T'. Topcry [4], aBTOp cunTaer HEOOXOAMMBIM
pa3rpaHUYMTh TOHSTHS «B3PHIBHBIC» (B3pHIBHBIC MPEBPAILECHUS) W «B3PHIBUATHIE)
(B3pBIBUATHIE CBOMCTBA).
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IIpu mocTaToyHOM BEIMYMHE ITOM SHEPTUU MOTYT  MPOUZOUTH
SIBIIGHUS ~ B3PBIBHOTO  XapakTepa. [akuwe B3pBIBBI OBIBAIOT MpPH
MaJeHUH KPYITHBIX METEOPUTOB.

[IpuMepoM B3pBIBOB 32 CUET 3HEPrUM YIPYIOro C:KaTus MOLYT
CIIYXUTh 3emieTpsceHus. HanpsokeHrs, BO3HUKAIOIIME B OTHCIBHBIX
ydacTKax 3eMHOH KOpBI, OXBaThIBalOT BechMa OombliMe OO0BEMBI, B
KOTOPBIX HAaKaIUIMBAIOTCS, a 3aTeM OCBOOOXKIAIOTCSA OTPOMHBIC
KOJIMYECTBA SHEPTUH. DHEPTUS CHIBHBIX 3eMIETPSICEHUI MPEBOCXOIUT
SHEPTHI0 B3phIBa MIIDIOHOB TOHH OOBIYHBIX B3PBHIBYATHIX BEIIECTB.

MolHble B3pBIBBI MPOUCXOAT B PE3y/bTaTe LIEMTHOW peakluu Mpu
OBICTPOM JENEHUH HEKOTOPBHIX TSKENbIX aTOMHBIX SJiep, MPH ATOM
BHYTPUSIICPHAs JHEPrusi IEpPEXOAUT B KHHETHYECKYIO SHEPLHUIO
OCKOJIKOB siipa. OJTa DJHEPrus HAMHOTO OOJbllle TOW, KOTOpas
BBIICIISICTCS TP B3pbiBe 00bIYHBIX BB. BemiecTBo saepHoro 3apsaa u
ero o0o070YKa B HHYTOXKHBIE [IONM CEKYHABl MPEBpaIIalOTCI B
packaieHHble ra3pl. Temrneparypa U 1aBieHHE ITHUX T'a30B YPE3BHIYANHO
BEJIMKH: B THICSIYY pa3 OOJbIIe, YeM MPH B3pbIBE 0OBIYHBIX BB.

Eme Oomee MOIIHBIME SBIISIOTCS TepMOsiiepHBbIe B3PBbIBBI. [lpn
TEPMOSIAEPHOM  B3PbIBE DHEPrUsl BBIACISCTCS 3a CUET CIHMSHUS
(cuHTE3a) smEep aTOMOB JIETKHX JJIEMEHTOB (B YaCTHOCTH, W30TOIOB
Bojopona — Jledtepus m TpuTusA) ¢ oOpa3oBaHHEM snep Ooljee
TSDKEIBIX 3JIEMEHTOB (Tenws). B3phIBBI 32 CUET XMMHYECKOI IHepPruu
MPUCYIH 0cOOOM TPyYIITe BENIECTB — B3PBIBYATHIM Bel[ECTBAM.

B3spriBuateie BEIIECTBA o0nagaroT OTHOCHUTEILHOU
TEPMOAMHAMUYECKON HEYCTOHYHMBOCTHIO. VMIMEeHHO Omaromapsi 3ToMmy
OHM CITOCOOHBI TOJ] BIUAHUEM BHEIIHUX BO3JEHCTBHI K Ype3BbIYAITHO
OBICTPBIM XUMHYECKHM MPEBPAILCHUSIM, KOTOPBIE COMPOBOXKIAOTCS
BBIJIETICHHEM TeTlIa M 00pa30BaHUEM ra3000pa3HbIX POITYKTOB.

VYke yHNOMHHalIOCh 00 HCKIIOYUTENIBHO OOJNBIION CKOPOCTH, C
koTopoii BB mpeBpamatorcss B razooOpasHble MpOAYKTH. bounbras
CKOpPOCTb SIBJIIETCS HEOOXOIMMBIM yCioBHEeM B3pbiBa. CKopocTu
B3PBIBHBIX NPEBpAILEHUH MOTYT AocTHrath 9—10 km/cek.

[Ipu coBepiieHNH MeXaHWYECKOW PadOTHI MO MEPEMENIEHUIO WIIH
paspymeHnto TpeOyercsi 3aTpaTHUTh OSKBHBAJCHTHOE KOJIHYECTBO
TEIJIOBOM 3HEPIHH, BBIACIAIONIEHCA NMPH XMMHUYECKOM MpPEBpalleHuN
B3pPBIBYATOr0 BEIECTBA. BblfeneHue Tenna npu XMMUYECKON peakiuu
ABIISIETCS] BTOPBIM HEOOXOIUMBIM yCIIOBHEM B3pHIBA.
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J1s COBpEeMEHHBIX B3PBIBYATHIX BEIIECTB TEIUIOTa B3PBIBHOTO
npeBpaitenus cocrapisieT 400—3000 kkaj/Kr.

Jis  mpeoOpa3oBaHUs  TEIUIOTHI  XMMHYECKOM  peaknuud B
MEXaHH4YEeCKyI0 paboTy Heobxommmo pabodee Temo. Takum pabodnmm
TEJIOM SBISIFOTCS Ta3000pasHbie mponykTel. [lpm B3peiBe 1 kr BB
Beigensiercst 500—1000 i1 ra3os.

Tonbko couetanue Tpex (GakTOpoB: OONbLIAS CKOPOCTH Mpolecca,
BbIIeTIeHHE OOJIBIIIOrO KOJHMYECTBA TeIla U ra3000pa3HbIX MPOIYKTOB
— JleaeT BO3MOXKHBIM XHUMHYeCKUi B3pbIB. [Ipu oTcyTcTBHM XOTS OBI
OJTHOTO M3 MIEPEYUCIEHHBIX (DAKTOPOB B3phIBa He OyneT. [Ipu ropenun
KaMEeHHOTO yrisi o0Opa3yercss OONbIIIOE KOJWYECTBO Ta30B, a TeIula
BBIEISIETCS. B 8 pa3 Ooubllle, 4eM TPH B3phIBE TpoTHiIa. OgHAKO
KaMEHHBIN yrojib He CriocOOEH B3PBIBAThCS, TaK KakK MpPEBpAIlICHUE €ro
B Ta3000pa3Hble MPOIYKTHI MPOUCXOIUT B JAECATKH MWIUIHOHOB pa3
MeJUIeHHee, YeM, HalpruMep, TPOTHIIA.

B mocnenyromux pasnenax KHUTH XUMHYECKHH B3pBIB (A1
KPaTKOCTH MPHUHATO Ha3bIBaTh €0 MPOCTO B3PHIBOM) OYJIET pACCMOTPEH
moapoOHee.

2. MexaHu3M pacnpocTpaHeHHus B3pbIBa

SIBneHre B3pbIBa B HACTOSIIEE BPEMsI U3YUEHO JIOCTATOYHO IMOJTHO.

OCHOBHbBIE  TIOJIOXKEHHS TEOPUM, OOBACHAIONIEW  MEXaHU3M
pacnpocTpaHeHus B3pbIBa, pa3pab0TaHbl B KOHIE MPOLIJIOr0 CTOJIETHS
npodeccopoMm  MOCKOBCKOW  CEJIBCKO-XO3SHUCTBEHHONW  aKaJeMHH
B.A.Muxeasconom. B tpynax coserckux yuensix JI. . Jlamnpay,
A.Bb. 3eabpoBuua, K.II. CraHiokoBHMYa M JPYTHUX TEOpHUS B3phIBA
HaIllJIa CBOE JAaJbHEMIIEEe pa3BUTHE.

CoryacHO CyHIIECTBYIOIIUM BO33peHUsM Bce BB, xak OBl CHIBHO
OHH HU OTIMYAINCh OJHO OT JAPYrOoro CBOMM XHMHUYECKHUM COCTaBOM U
(U3NYECKUMH CBOMCTBaMHM, B3PHIBAIOTCA, IO CYIIECTBY, OAMHAKOBO.
B3pbiB BO3HHKaeT B pe3ylbTare Pe3KOro CHKaTHs HEOONbIIOW YacTh
BB. Ilpu 3TOM BO B3pBIBUATOM BEIIECTBE 00pa3yeTcs BOJTHA CKATUSI —
ylapHas BoiHa. Pe3koe ckarme MOXKET OBITh CIIEACTBHEM yaapa
OBICTPO JABIXKYIIErOCsl MPEIMETa, CHIIBHOTO 3JIEKTPUYECKOro paspsinia
Wiy B3pheIBa apyroro BB.

[Ipu OeicTpoM U CHIIBHOM ckaTtuu BB HarpeBaercs, B pe3ynbrare
MPOUCXOIUT XUMHUYECKasd PEaKIus, COMPOBOXKIAIOIIASACA BbIJEIEHUEM
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OOJIBITIOTO KOJMYECTBA DHEPTHMM M O00pa3oBaHMEM Ta3000pa3HBIX
MPOIYKTOB.

O6pasyromumecs: Ta3000pa3Hble TPOAYKTHI IPOU3BOIAT Pe3KUil yaap
o coceTHUM ciiosiM BB. D1u ciiom B ¢BOIO ouepesb CKUMAIOTCS, B HIX
Takke oOpa3yercs yaapHas BOJIHA W TPOUCXOAWT WHTEHCHBHAS
XUMUYECKas PeaKiusl.

VYnapHas BonHa pacmpocTpaHseTcs no Bced wmacce BB co
CKOpPOCTHIO, PAaBHOW HECKOJIBKHM KHJIOMETpaM B CeKyHIy. CKOpPOCTBIO
pacrpocTpaHeHus1 yAApHOM BOJHBI BO  B3PHIBYATOM  BEIIECTBE
OTIpesIeNsAeTCSl CKOPOCTh B3pPhIBA.

YnoapHas BOJHA WMEET BIICPEAM PE3KO OUYEPUCHHBIH (PpoHT, Ha
KOTOPOM HPOUCXOAUT CUIIBHOE MOBBINICHUE AABICHUS U TEMIEPATyPHhI.
HenocpencteeHHo 3a ¢GpoHTOM BOJIHBI MPOUCXOAMUT TpeBpaiieHue BB
B ra3000pa3Hble MPOAYKTHl U BbIeNeHUe dHeprud. [IpoaykTsl B3pbIBa
HE YHNaJsTCS W3 30HBl pEaKkUUH, a ABWXKYTCA B HaIpaBICHUHU
pacnpocTpaHeHHus IIpoliecca BCIE 3a yAapHOU BOJHOM.

brnarogapst BeIZIEIEHUIO HEPTUU B IMpoLlecCe XMMUYECKON peakiuu
U MIOCTOSIHHOMY €€ BOCIIOJIHEHUIO CKOPOCTh PACPOCTPAHEHUs YAAPHON
BOJHBI BO B3PBIBUATOM BEIIECTBE MOXKET OCTABATHCS MOCTOSHHOM.
Takoe pacnipocTpaHeHUE B3pbIBa Ha3bIBaeTCs AeToHauneil BB, a BonHa
— JeTOHALMOHHOH. CKOpPOCTh NETOHAIMM MOKHO OIPEIEIHUTh Kak
CKOPOCTb PacipOCTPAHECHUsI YAAPHOH BOJIHEI O 3apsany BB.

JeTonanus npeacrasisieT co00i Hanboiee cOBEpIICHHYIO GopMy
B3pbIBa, KOTJla TPOILECC MPOTEKaeT C IMOCTOSHHOM W MaKCHMaJbHO
BO3MOKHOM 17151 ganHoro BB ckopocthio.

CKOpoCTh JICTOHAIIMM SIBJISETCS OJHOM M3 HauOojiee BaKHBIX
xapakrepucTuk BB. Ee MOXHO omnpenenuTs 3KCHEpUMEHTANbHO. B
MOCJEeIHEEe BpeMsl IIHPOKOE MPUMEHEHUE HALUIM ONTHYECKUH,
OCHJUIOTpaUIECKUd W XPOHOTPAUUECKHIA METOABI OIpPEeIICHUS
CKOpPOCTH JICTOHAIlMK. DTH METOJBl JOBOJBHO CIIOXHBIE U TPEOYIOT
cnenuanbHOro  obopymoBaHus. HambGonee mpocTIM — METOIOM
OnpeaeeHs] CKOPOCTU JETOHAIMU SIBIISETCS TaK HAa3bIBAEMBI METOJ
HoTpuiia, o0cCHOBaHHBII HA CPAaBHEHUHU U3BECTHOM CKOPOCTH JIE€TOHALIUU
JETOHUPYIOMIETO IIHYypa €O CKOPOCTHIO JETOHAIIMK HCIBITYeMOTO
3apsza.

B Tabn. | npuBoasATCA CKOPOCTH AETOHALIMHM HEKOTOPBIX BB.

CKOpOCTh JIETOHAIIMHM 3aBHICHUT OT MpHpoasl BB, ero mmotHocTH,
CoOJIepKaHUs IPUMECEH.
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Tabauma 1

BspeiBuaroe BemecTBo IInoTHOCTB, CKopocTh
Slen> JICTOHAIIUH, M/CEK

I'pemyuas pTyTh 3,3 4500
A3MJ CBHHIA 4.0 5100
Tporua 161 7000
Terpua 1,67 7420
Tou 1,6 8380
I'excoren 1,6 7900

Bnusinue npupoast BB nposiBiisieTcss yepe3 3aBUCUMOCTh CKOPOCTH
JETOHAIMM OT KOJIMYECTBA TEIUIa, BBIACISAIONIETOCS MpH B3phIBE 1 KT
BellecTBa: 4YeM OoJbllle BBIACISCTCS TEIUla, TeM BBIIIE CKOPOCTb
neronanuu. Tak, npu B3peiBe 1 Kkr TpoTtuina Beiaensercs 1000 kkan, a
npu B3peiBe 1 kr T™Ha — 1400 kxan. COOTBETCTBEHHO CKOpPOCTHU
netoHaruu 3tux BB pasubr 7000 u 7900 m/cex.

C yBemmueHHEM IUIOTHOCTH 3apsja CKOPOCTh  JIE€TOHALUU
OpuzanTHeIx BB BoO3pacraer, gocTuras MakcuMyma IpH IpeaeabHOR
st ganHoro BB mmoTHOCTH. 3aBHCHMMOCTH CKOPOCTH  JIETOHAITUH
TPOTHJIA OT IUIOTHOCTH 3apsiia BUIHA U3 Tabum. 2.

Tabnuma 2
TLIOTHOCTD, 2/cM° 1,3 [14 [15 [16 [161
CkopocTth AeroHarmu, m/cex . . . (6025 16320 6650 (6980 |7000

WnepTHBIE TpUMeECH, KaK MPaBUIIO, CHUKAIOT CKOPOCTh JACTOHALMU
BB.

B3peiBuaTbie BemiecTBa paszIMYHBl 10 CBOEH CHOCOOHOCTH
JETOHUPOBaTh. JJI KaXKI0T0 U3 HUX MMEETCsl HEKOTOPOE HalMEHbIIIee
konmnyectBo BB, HeoOxogummoe s TOro, 4YTOOBI MPOW30LUIA
JETOHALHSL.

Kak ©Obuio ycranoeneno akagemukoM HO.b. XaputoHom, mepoit
cnocobHocT BB K B3pBIBY MOXKET CIIYy>KUTh KPUTHUECKUH AHaMeTp
3apsfa, T. €. TaKOH MpeAebHBIN TUaMeTp ero, Ipyu KOTOPOM JI€TOHAINS
MOJKET PAaCIpPOCTPAHUTHCS I10 3apsiiy.
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Uem MeHBIE KPUTHICCKUN UaMETp, TeM OoJIbIe crrocoOHoCcTs BB
K JeToHanuyd. BenmuunHa KpPUTHYECKOTO JHaMeTpa 3aBHUCHUT OT
(PU3NYECKOTO COCTOSHUSI B3PHIBYATOTO BELICCTBA.

Tax, KPUTUYECKUN JIUaMETP MPECCOBAHHOTO TpOTHIIA
okomo 10 mm, a muroro — 32 wmMm. I[lostomy B 3apsge wu3
MPECCOBaHHOIO  TPOTWIAa BO30YAWTH JETOHALMIO JIeT4e, YeM
B 3apsAAe M3 JHUTOro TpOoTHiaa. JlOMONHUTENbHBIE AETOHATOPBL,
MpenHa3HAYeHHbIE IS [epellayd  WMIyJabca OT  B3PHIBATENA
pPa3pBIBHOMY 3apsmy, JIeNNaoT n3 MIPECCOBAHHOTO
TpoTrna. boenpumacel Mamoro kamuOpa  HENb3sl  CHapsKarhb
JUTBIM ~ TPOTHJIOM, TaK Kak MOXeT OBITh HeMoNHas JeTo-
HaIusl.

3. FopeHne B3pPbIBYATHIX BCIICCTB

B3peiB  mpeacraBnmser coboit omHy w3 (opM  B3PHIBHOTO
MpeBpalleHnsl B3pbIBUATHIX BemlecTB. Jpyroi ero dopmoii sBusiercs
ropenue. [lyisi TOpEeHHUs TakKe XapaKTepHO OOJbIIOE KOIUYECTBO
BBIJICJIIEMOTO TerIa," ra3000pa3HbIX NPOLYKTOB M OOJbIIAasi CKOPOCTh
mporecca. M1 TeM He MeHee TOpeHHE MPHUHLIUIUAIBHO OTIMYHO OT
B3pbIBa. JTO OTIMYME 3aKJIIOYAETCS B MEPBYIO O4Yepedb B MEXaHU3ME
pacnpocTpaHEHHs TPOLIECCOB.

Kak yxe ObLIO CKa3aHO, PacIpOCTPaHEHHE B3pbIBa O00YCIOBIEHO
MIPOXOXKIEHWEM II0 3apsay B3pBIBUATOrO BEIIECTBA YJApHOI BOJIHBI,
BO30Y)XJAIOIIE B KaXAOM IMOCIEIYIOIEM CJIO€ HHTCHCHUBHYIO
XUMHUYECKYIO PEAKLIHIO, COTPOBOKAIOIIYIOCS BBIIEIIEHUEM TeIla.

PacmpocTpanenne ke mporiecca TOPEHUS 1O B3pPHIBYATOMY
BellecTBy 00yCJIOBJIEHO Mepefayeil Temia oT OJHOTrO Clos K APYroMy
3a CUeT TeIJIONPOBOAHOCTH, AU(PQPY3uN M H3Iy4deHHUS raz000pa3HbIX
MIPOJYKTOB TOPEHUSI.

[IpuHIKTIMANEHOE OTINYNE B MEXaHU3ME PACIIPOCTPAaHEHHs B3PHIBA
U TOPEHMS TPENONPENENAeT Pa3IMYHbIE CKOPOCTH 3THX HPOLECCOB:
CKOpPOCTh TOPEHHUsI BCETAAMEHBIIE CKOPOCTH PAaCIPOCTPAHEHUS 3BYKa B
JTAHHOM BEIIECTBE, CKOPOCTh B3pPbIBa MPEBOCXOJUT CKOPOCTH 3BYKa B
3apsAe  B3pbIBUaTOro  BemiectBa.  OTiMuMeM B MEXaHU3MeE
pacmpocTpaHeHus B3pblBA W TOpeHHs OOBsICHSETCS W pa3s
JUYHOE WX BO3JCHCTBME HA BHEIIHIOI Cpeay: MPOAYKTHI
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TOPEHUSI OCYLIECTBISIIOT METaHWE Tel B CTOPOHY HauMEHb-LIETo
COIIPOTHUBIIEHNS, B3pBIB BBI3bIBACT IOpoOneHue nperpanm,
COTIPUKACAIOIIMUXCS C 3apsiioM WIM HaXOJAIIMXCS Ha HEKOTOPOM
paccTOSIHUY OT MECTa B3phIBA.

IIpouecc ropenns BB BBy €ro upe3BbIYaliHON CI0KHOCTU U3yYEH
elle JaJeKO HE IOJIHOCTHIO. bonbIIoi BKIax B HM3ydeHHE Ipolecca
ropeHusi BHecnu coBeTckue yueHble: akagemuk H. H. Cemenos,
mpogeccopa K. K. Aanpees, A. ®@. benses, f. b. 3enpaosuy u npyrue.
bnaromaps uM crand U3BECTHBl OCHOBHBIC IIOJIOKEHHS U
3aKOHOMEPHOCTH, XapakTepusywomue 3ToT mnpouecc. CyuHocTh
Ipolecca TOPeHns: MOXKHO IIPECTABUTH CIEAYIOIINM 00pa3oM.

ITpu HarpeBanuu BB mpoucxoauT miiaBjieHUE U UCTIApEHNUE TOHKOTO
ciost BetiectBa. OOpa3yromyecs napbl HarpeBaroTCs 10 TEMIIEPATypHl,
MpU KOTOPOM HadyMHAETCs IpoIecc CaMOBOCIUIAMEHEHHUS ¢
MOCNEAYIOWEH HWHTEHCUBHOM XMMHYECKOU peakLueH.

XUMHUYecKasl peakiysi COINPOBOXKIAETCS BbIAEICHHEM Temjia u
ra3000pa3HbIX TPOAYKTOB. [IpOyKTHI TOpEHUST HATPEBAIOT CJICIYFOIIUN
cioii BB, B KOTOpOM MOBTOpSIFOTCS Te k€ (pu3muecKkue MpoIecchl u
XMMUYECKUE PEaKIHU.

3a cueT 00pa3zoBaHus ra3000pa3HBIX MPOAYKTOB TOPEHHUS JTaBICHHE
y ropsumeil nmoepxHoctu BB mosbimiaercs. I'a3el pacmupsitores u
OTTEKAaIOT OT IOBEPXHOCTU BeIlecTBa. /laBiieHHE Haa MOBEPXHOCTHIO
3aBHCUT OT COOTHOIIEHUS MEXAY CKOpPOCTBIO Ta.30IpUTOKa U
CKOpPOCTHIO T'a300TTOKa. CKOpPOCTh Ta30MpUTOKAa 3aBUCUT OT CKOPOCTHU
ropenusi BB, koropas [y pa3nuuHBIX BELIECTB pa3Has U MO-Pa3sHOMY
3aBUCHUT OT AAaBJICHUA.

Ecnim ¢ yBenwueHuWeM — JaBi€HUST  CKOPOCTb  TOPEHUS
pacter ObIcTpee, YeM CKOpPOCTb TIa300TTOKa, TO JaBJICHHE
Oymer  Bo3pactaTb M TOpEHHE  IepeidAeT  BO  B3pBIB.
Nuanmmnupyromue BB UMEIOT OOJBIIYI0 CKOPOCTh TOpEHWUs,
CYIIECTBEHHBIM 00pa30M BO3pACTAIOIIYIO C YBEITUUYEHHUEM JaBJICHHA.
[losromy wux ropeHue, Kak MpaBWIO, ABIAETCS HEYCTONUUBBIM U
MEPEXOIUT BO B3PLIB.

Ecmm xe IIpU TIOBBINICHWU OaBJICHHUA CKOPOCTh T'OPEHUA pPaCTET
MeIJICeHHEe CKOPOCTH Ta300TTOKa, TO 00pa3yroliuecst ra3bl YCIeBaloT
pacIIMpUTHCS ¥ TOpeHUe OyAeT HOCUTh YCTOHUMBBINA XapakTep.

NmenHO 3THM 00BACHSETCS YCTOHYNBOE TOPEHUE TPOTHIIA U APYTUX
OpHU3aHTHBIX B3PHIBUATHIX BEILECTB, Y KOTOPHIX CKOPOCTb TOPEHHs Maa
U B MaJIOM CTENEHU 3aBUCHT OT JaBIICHUS.
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OnHako ropeHre OpPH3aHTHBIX B3PBHIHYATHIX BEIIECTB B HEKOTOPBIX
CIydasgx TakKe MOXeT MEepedTH BO B3PBIB. JTO CIydaeTcs, Koraa
B3PBIBUATHIC BEIIECTBA JKUJAKHEC WM UMEIOT PBHIXJIYI0 TMOPHUCTYIO
cTpykTypy. llpum ropenmm mnopucroro BB ropsume razooOpasHbie
MIPOJYKTHI IPOHUKAIOT Yepe3 MOPHI B TITyOb BEIIECTBA U 3)KHUTAIOT €T0.
B pesynbpTaTe Bo3pacTaeT MOBEPXHOCTh TOPEHHSI M COOTBETCTBYIOLIUM
0o0pa3oM yBEITUYMBACTCS CKOPOCTh ra3omnpuToka. JlaBieHue pacret, u
FOPEHUE NIEPEXOAUT BO B3PBHIB.

IIupokcunuH, UMEOIUHA NOPUCTYID CTPYKTYpy, HE Open-
CTaBJSUIOCH BO3MOKHBIM HCIOJNB30BaTh IS METATENbHBIX IIeNel 10
TeX TMOp, MOKa HE HAIDIM CIOCO0 YCTPaHWUTh €ro  MOPUCTOCTH.
[TonyyeHue NUPOKCUIMHOBBIX MOPOXOB B MPHUHIUIE U 3aKIHOYACTCS B
NPpUAAHUY TUPOKCUINHY TJIOTHON CTPYKTYPHI.

Bonee cioXHBIM, HO CXOIHBIM WyTeM IIEPEXOAUT BO  B3PHIB
ropenue xuakux BB.

s obecrieyeHust ycToHymBOro ropeHus xkuakoro BB Hamo
JUIIUTh €r0 TOABMKHOCTH M Tekydectu. [lpm  momydeHuu
HUTPOTJIMIEPUHOBBIX MOPOXOB 3TO JOCTUTAETCS PACTBOPEHUEM B
HUTPOTIUIIEPUHE HUTPOKIIETUYATKH C IMOCIEAYIOEH 00paboTKOM.

biiarogaps niaoTHOM CTpyKType mopoxa ropsT ycronuuBo. ['openue
SIBIIIETCS] HAMOOJIee XapaKTePHBIM BUIOM MX B3PBIBHOTO IPEBPAIICHISL.

4. Bo30yxneHue B3PBIBHBIX TNpeBpallleHUii M HaYaJdbHbIH
HMITYJIbC

BemiectBo 065aaeT B3pHIBYUaTHIMU CBOMCTBAMH, €CIIM MPOLIECC €T
XMMUYECKOr0 MPEBPAIICHUS] NPOUCXOAUT € OOJBIIOW CKOPOCTBIO H
COTIPOBOXK/IAETCSl  BBIJENEHHWEM OOJBIIOr0 KOJMYEeCTBa TeIula U
ra3o00pa3HbIX MPOAYKTOB.

Hanuuue B3pBIBUATBHIX CBOMCTB y TOrO MM HMHOTIO BEIIECTBA
OTIpEeeNsieT €ro TMOTEHIHAJIbHYI0 CIIOCOOHOCTh K  B3PBIBHBIM
MpeBpamnieHnsM B ¢GopMe TOpeHHUs Wiu JeTOoHaluu. UToObI BBI3BATH
B3pBIBHOE MPEBpAlllCHUE, HEOOXOIMMO Ha B3pPBIBYATOE BEIIECTBO
OKa3aTh OIPEJICIIEHHOE BHEIITHEE BO3/IEIICTBHE.

OTO BHENIHEE BO3/AECUCTBHE, OT KOTOPOTO MPOWCXOIUT B3PHIBHOE
MIpEBpPALICHUE B3PHIBYATOTO BEILIECTBA, HA3BIBAIOT HAYAJIBHBIM HWIIH
MHULMHPYIOIUM UMITYJIECOM.
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B03MOXHOCTh BO3HMKHOBEHHUS B3PBIBHOTO IIPEBPALCHUN IOJ
NeCTBUEM HA4yaJbHOI'O HMIIYJIbCA 3aBUCUT OT KOJIMUECTBA SHEPTUH,
coobmraemoii ipu 3ToM BB.

KomnuectBo  sHeprum, HeoOXOAMMOW Ui  BO3HUKHOBEHHS
B3pPBIBHOTO IPEBpALIeHUsl Ja)ke OXHOro u toro e BB, He saBmsercs
BEJIMYMHON MOCTOSHHON M MOKET 3aMETHO MEHSITHCS B 3aBUCIMOCTHU OT
HAYalbHOTO HMMIIYJIbCa M XapakTepa ero nepeaayd. [lpu meniaeHHoM
CKaTHUM, MMEIOIIEM CTAaTHMYECKHH XapakTep, B3PbIB HE MOXKET
MIPOM30UTH a)ke B TOM Cily4yae, ecid OyJdeT MPOU3BEIeHA IpOoMaiHasi
paboTa 1 JaBieHUE JOCTUTHET 3HAYUTEIILHON BETUYNHEI.

IIpny  guHaMuuYeCKHMX  Harpy3kax  B3pbIBHbIE  IIPEBpAILCHUSA
BO30Y)XKIAr0TCA IPU 3HAYUTEIBHO MEHBIINX BEITUUYMNHAX.

B 3aBucuMocTH OT MIPUPOJALI B3PEIBYATOI'O BCUICCTBA €T'0 B3PBIBHOC
MIpeBpaICHUC MOKHO BbI3BAThb PasiIMdYHbIMUA Ha4daJIbHbIMHU
MMITyJTbCAMH: TETJIOBEIM (HArpeB, JIyd OTHS), MeXaHW4YecKuMm (ynap,
TpPEeHUe, TPOCTPEN TyJeH), B3PHIBHBIM (B3pPBIB JAPYrOr0 B3pPBHIBYATOIO
BEILIECTBA).

Tak, B ciywae BbICTpena H3 apTwuiepuiickoro opyaus BB,
coJiep)Kallieecsi B KallCIOJIe-BOCIUIAMEHHTENE, B3pbIBaeTCs OT yaapa
Oolika, MeTaTeIbHBIN MOPOXOBOW 3apsi/l BOCIIIIAMEHSIETCS OT JIy4a OTHS,
Pa3pbIBHOM 3apsi CHapsiia IETOHUPYET OT B3phIBa AETOHATOPA.

Bun HavanpHOro uMMysbca BIMSET Ha XapakTep B3PBIBHOTO
MpeBpameHns. IJTO O0OCTOSTEIbCTBO HEOOXOAWMO YUYHUTHIBATH MPH
BHIOOpPE HAYaJIbHOTO MMITyJbCAa M TE€X WIM HWHBIX YCJIOBUHU
MPUMEHEHUS B3PbIBUATOTO BELIECTBA.

[IpeuMylieCTBEHHBIM BHJIOM B3PBIBHOI'O IPEBPALLICHUS ITOPOXOLL
siBrigeTcst roperre. OAHAKO U3 3TOT0 He CIEAYET, UTO MOPOXa HE MOTYT
B3pBIBATHCS MM A€TOHUPOBaTh. [Ipu ompeneneHHbIX yCIOBUAX OPOXa
CIOCOOHBI JE€TOHMPOBaTh TaK K€, KaKk M OpU3aHTHbIE B3pbIBUATHIC
BELIECTBA.

JeroHanusi mopoxa MOMKET NPOM30MTU IpH MPOCTpeNe MyJeH,
netsmed co ckopocThio Oonee 1000 »x/cex. OOBIYHBIM KarCrOJIEM-
JETOHATOPOM BBI3BATh JIETOHAIIMIO ITIOPOXa HEBO3MOXKHO, HO €CIIH
IIPUMCHHUTDH HOHOHHHTCHLHBIﬁ ACTOHATOp U3 HHKpHHOBOﬁ KHUCJIOTBI, TO
MIOPOX AETOHUPYET.

3TO0 CBOWCTBO OPOXOB MO3BOJISIET UCTIOIB30BATh HENPUTOJHBIE JUIS
BOGHHBIX IIeJiell Topoxa [UIsl TOAPBIBHBIX padOT B HapOIHOM
XO03s1HiCTBE.
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['masa 3

O HEKOTOPBIX CBOIICTBAX B3PBIBUATBIX
BELLIECTB, OITPE/JIEJISIIOILMX BO3MOKHOCTh
WX BOEBOI'O MCIIOJIb3OBAHMS

1. DHepreTHyecKHe XapaKTePHUCTHKH B3PbIBYATHIX
BellecTB

Jus Toro d9ToOBI CYAWTH O BO3MOXXHOM [EHCTBHH B3pHIBA,
HEOOXOAMMO 3HATh KOJWYECTBO TEILIA, BBIACISAEMOE IIPH B3PHIBE,
00beM 00pa3yIolMXcsi Ta3000pa3HbIX MPOAYKTOB M TEeMIEpaTypy
B3pbIBA.

st B3pbIBUATHIX BEIIECTB KOJUYECTBO TEIIA, BBIICISIOLICECS IPU
B3pBIBE, SBJIACTCS OUYEHb BAXKHOM XapaKTEPUCTUKOM, ONpPEEIAIOLIEH
BO3MOKHOCTb HUCIIOJb30BAaHUSI  TOTO WIn HHOI'O BB B
COOTBETCTBYIOIINX YCIOBHSAX. UeM Ooubllle BBLIETIIOCH TEIa, TEM
BEIIE TEMIIEpaTypa TMPOAYKTOB B3pbIBa, OONbBINE MJaBICHUE, a,
CJIeI0OBAaTEIbHO, U BO3ACHCTBHE MPOAYKTOB B3pPhIBA HA OKPY>KAIOIIYIO
cpeny. IlpaBma, B peanbHbIX YCIOBUSIX NpuMeHeHus BB He Bcd
TEIJIOTA, BBIACIAIOIIAACS MPU B3pBIBE, HEPEXOJUT B MEXAaHHUYECKYIO
paboty. YacTh ee pacxolyeTcs Ha HarpeBaHue OOOJIOUKH, B KOTOPYIO
3akioueHo BB, u okpyxaromieil cpessl.

KonuyectBo Tera, kotopoe BbiaensieTcss npu B3pbiBe 1 kr BB,
Ha3bIBAIOT TEIUIOTOM B3pbIBa. TeIioTa B3pbIBAa SBJISETCS BaXKHOU
SHEPreTUYECKON XapaKTEPUCTUKOM, onpeaensouein
paboTocrocooHOCTH BB.

KonuyectBo Temma, BblAeNsAeMOE B pe3yidbTaTe —Ipoliecca,
MPOTEKAIOMIETO C YYaCTHEM Ta30B, 3aBUCUT OT TOTO, IMIPOUCXOIUT
MIPOIIECC B TIOCTOSIHHOM HITM MIEpeMEeHHOM oObeme. [lomararoT, uro npu
neroHanuu BB xuMuueckas peakuusi ycreBaeT 3aKOHYUTHCS paHbIIIE,
YeM HAYHETCSl pacIIupeHue Ta3000pa3HbIX TMPOAYKTOB B3phIBA, H
BBIJICJICHHE TEH JIa IPOVCXOINT MPH TOCTOSHHOM 00BEME.

Jnst cpaBHEHUS SHEPreTUYECKUX BO3MOXKHOCTEM pa3nuuHbix BB
MOJIB3YIOTCSl BETUYMHOM Qy, TO €CTh TEIUIOTON B3pHIBA, ONPEIEeIEHHON
IIPH ITOCTOSTHHOM 00BeMe.
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TerutoTa B3pbIBa HEKOTAPHIX B3PBIBYATHIX BellecTB Qv MpUBeIeHa B

Tabm. 3.
Tabnuma 3

BspsIBUaTOE BELIECTBO glfg;/‘,ga B3pbIBA QV
A3M]I CBHHIIA 367
I'pemyuas pTyTh 414
Tporun 1000
ITuKpHHOBAas KHCJIOTA 1030
Terpmun 1090
I'excoren 1300
T3H 1400
Hurporymuepus 1490

Tennora B3pbIBa MOXKET OBITH ONpenesieHa SKCIEPUMEHTAIBHO HIIH
pacueTHBIM CHOCOOOM. DKCIIEPHUMEHTAJIbHOE OTpENeICHUE TETIOTHI
B3pbIBa TMPOM3BOJUTCS B  KaJOPUMETPUYECKOH YCTaHOBKE IO
KOJIMYECTBY TEIUIA, IOIJIOLIEHHOI'O0 MAacCOH YCTaHOBKM HIpPU B3pHIBE
BHYTPH HEE OIIPENIEIIEHHOr0 KonuecTsa BB.

B ocHOBe BBIUMCIICHHS TEIIOTHI B3pbIBa JICKUT OCHOBHOM 3aKOH
TEpMOXUMUHU, OTKPBITEIA B 1840 r. pycckum xumukom I'. H. T'eccom,
KOTOPBIA TIPEACTABISET COOOW YaCTHBIA CIydail 3aKOHA COXpaHEHHS
SHEpruv. B COOTBETCTBMM C OTHM 3aKOHOM TEIUIOBOM 3ddeKT
XMMUYECKOM peaknuuu He 3aBHUCUT OT TOro, Kakue Obuin
MPOMEKYTOUYHBIE BEIIECTBA NPH NPOTEKAaHWH PEAKLUUH, a 3aBUCHUT
TOJIBKO OT COCTaBa MCXOJHBIX BEIIECTB W KOHEUYHBIH MPOAYK-
TOBPEAKIIHH.

CornacHo 3akoHy ['ecca Temsora B3pbIBa paBHa anreOpanydeckon
Pa3HOCTH MEXAy TeIIoTOH o00pa3oBaHUsl TPOAYKTOB B3pbIBA U
TEIUIOTO 00pa3oBaHMs B3PHIBYATOIO BEIECTBA!

Qv =0:-Q>, (1)

rae Q; — Tteruiota oOpa3oBaHUs BCEX MPOAYKTOB B3phIBA, paBHAs
CyMMe TEIUTOT 00pa30BaHuUs OTIASIHHBIX IPOIYKTOB B3PHIBA;

Q. — remnora oOpa3oBaHMs B3pHIBYATOrO BemiecTBa. Jlis
BBIYMCICHHUS  TEIUIOTHI  B3PBIBHOIO  TPEBpAIllEHUsT HEOOXOIUMO
3HaTh, KaKWe BeIIeCTBa O0Opa3yrOTCS B Pe3yJbTaTe B3PHIBA, a TAKKE
TeIyIoTy oOpa3oBaHMs NPOAYKTOB B3pbIBA M TEIUIOTY OOpa30BaHUs
B3pPBIBYATOTO BEIECTBA.
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Temnora o0pa3oBaHusl  pa3lIMYHBIX  BEILECTB  yKa3aHa B
crienuanbHeIXx Tabmumax [2]. TIpoayKTel B3pBHIBHOTO MPEBPAIICHUS
MOTYT OBITh OIIpEeNICHBl METOIOM Ta30BOT0 aHAIIM3a WIIM PAaCCUUTAHBI
TEOPETUIECKH.

To4HO ompenenuTh COCTaB MPOIYKTOB B3pPBIBA METOJOM I'a30BOTO
aHaJIM3a JOBOJBHO TPYAHO, TaK Kak ra30BOMY aHalIM3y IMOJBEPraroTcs
YK€ OXJIaXJCHHBIE TPOAYKTHl B3PHIBA, & COCTAB OXJIAXKIACHHBIX
IPOAYKTOB B CHIY psAda OOCTOATENBCTB MOXKET OTIMYAThCsi OT
MIEPBOHAYAIILHOIO ~ COCTaBa,  COOTBETCTBYIOIIETO  MAaKCHUMAaJIbHOW
TEeMIIEpaType U JIaBJICHUIO B3phIBa.

[losToMy wame Bcero mnpuOEraroT K TEOPEeTHYECKHM pacueTam
COCTaBa IPOAYKTOB B3PHIBA.

[Ipu sToM MCcXOOAT U3 ciaeayoumx coodpaxenuii. [lomasisromee
OonpmmHCTBO BB mpexacraBiser co0ol opraHMYecKHe BEIECTBA,
COCTOSIIIME M3 aTOMOB YIJIEPOAA, BOJOPOJA, KHCIOpOJa M a30Ta.
CocraB TMpOAYKTOB B3pbIBa OMpEAENseTcs TJIaBHBIM  00pa3om
COOTHOUIEHHEM TOpPIOYUX COCTaBHBIX YacTull (yriepoja, BOIOpoja) U
KHCIIOpOJIa.

Bce BB ycnoBHO aendar Ha 3 rpyIsL:

Kk 1-ii rpymnme otHocat BB ¢ KkomMuyecTBOM  KuCIOpoaa,
JOCTaTOYHBIM AJISl TIOJIHOT'O CTOPAHUS TOPIOYMX 3JIEMEHTOB (HarpuMep,
HUTPOTIUIIEPHYH);

Ko 2-ii rpynmne — BB ¢ konudecTBOM KHCIOpOa, HEJOCTATOYHBIM
JUIS  TIOJHOTO  CTOpaHus, HO  JIOCTaTOYHBIM JJS  TOJHOTO
ra3o00pazoBaHus (HaIpuMep, TeKCOTeH);

K 3-ii Tpynne — BB ¢ xonmmuecTBOM KHCIOPOJa, HEJOCTATOYHBIM
JUIs1 TIOJTHOTO Ta3000pa30BaHus (HapuMep, TPOTHI).

PyKkoBOACTBYSICb ~ HEKOTOPBIMH ~ OOIIMMH  3aKOHOMEPHOCTSIMH
(¢u3MUecKol XUMHHU U TEPMOJMHAMUKH, MOXHO JOCTATOYHO TOYHO
MO/ICYUTATh COCTaB MPOAYKTOB B3pbIBa. JlJIT 3TOTO MpEXkAE BCETO
HEO0XOIMMO COCTaBUTh YpPaBHEHUE PEAKIIMU B3PBIBHOTO NIPEBPALLICHHS.

[TpubnmxenHble peakuy B3pBIBHOTO HpeBpatienus st BB 1-if u
2-11 TPy MOTYT OBITH COCTABJICHBI CPABHUTEIBHO MTPOCTO.

Cuuraror, 9TO B pe3yibTaTe B3phiBa BB, oTHOocsmmxcs k 1-i
rpyie, o0pasyroTes Juiib npoaykTel noaHoro cropanus CO, u Hy0.
C yd4eroM 5TOTO TOJOKEHHUS PEAKIMI0 B3PHIBHOTO IIPEBpAIICHUS
HUTPOTIUIIEPUHA MOKHO TIPEACTABUTH CIIEAYIONIIM 00pazoMm:

2C3Hs (ON02)3 =6CO3 + 5H;0+ 0,505+ 3N, (2)
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Jia B3pBIBYATHIX BEMIECTB 2-W TPYMIBI MOJIB3YIOTCS TPABHUIIOM,
COTJIACHO KOTOPOMY KHCIIOPOJI, BXOMSIINN B MOJIEKYJYy B3pPBIBYATOTO
BEIIEeCTBa, CHAayala OKHCIACT BECh YIJIEpOJ 10 OKHCH yIiepoia, a
3aTeM OCTaBIIAsICsl YacTh KHCIOPOJA PACIPENENIeTCs IOPOBHY MEXKIY
BOZOPOZIOM H 00pa30BaBIIeHCS OKHCHIO yTIIepoa, B Pe3yabTaTe Hero
00pa3yroTcs BoJia M yIIIEKUCIIBIN Tas3.

PyKkoOBOJCTBYsICH STHUM TpPaBUIOM, MOXKHO HAIMCaTh YPaBHCHUC
B3PBIBHOTO MTPEBPAIICHUS TeKCOTeHA!

C3HsOsNg = 3CO + 1,50, + 3H, + 3N, = 1,5CO + 1,5CO, +
+1,5H,0 + 1,5H, + 3N,. 3)

Hns 3-i1 rpynnel BB cocTaBuTh ypaBHEHHE peakiu TPy IHEE.

3Has pPeaKkMI0 B3PBIBHOTO MPEBpAIIEHHUS M COCTaB MPOIYKTOB
B3pBIBA, HETPYAHO MOACYNTATH HX 00beM Vo, MPHUBEICHHBIH K
HopmaneHeM yeiosusM (mpu 0°C w maBimennu 760 v pm. cm.) u
OTHECEHHBIH K Kiiorpammy BB:

Vo = 22,4/M*1000 [r/ke], 4)
rae 22,4 —o0bemM 1 rpaMMons Taza MPU HOPMAITBHBIX
YCIIOBHSX, JI; 1 — KOJIMYECTBO MOJIEH TIa3000pa3HBIX INPOIYKTOB,
oOpasyromuxcs npu B3peiBe 1 momst BB; M — MounekynsipHas

Macca BB, r. 3Has Temnmory B3ppIBA M COCTaB MPOAYKTOB B3pHIBa,
JIETKO BBIYUCIIUTB TEMIIEPATypy B3pbIBA!

T-QuiCy, (5)

rae Cv — TEeII0eMKOCTh MPOIYKTOB B3phIBA B 3aBUCHUMOCTU OT
HU3MEHEHUS TEMIIEPATYPHI.

2. quCTBI/ITeJILHOCTB B3pPbIBYATHIX BCIICCTB K
HaYaJIbHBIM UMIIYJ/IbCAM

OnpIT  mTOKa3pIBae€T, dYTO i BO30YXKIEHHS  B3PBIBHOTO,
NpeBpalieHnss OJHMX B3PHIBUATHIX BELIECTB JIOCTATOYHO CIaboOro
BHEITHETO BO3IACWCTBUA, IS APYTruX TpeOyroTcs BO3zeicTBus Oomee
CHUJIBbHEIE.

Oto o3Hawyaer, 4Yro pasnuuHele BB oOmamator  pasHoit
YyBCTBHUTEJILHOCTBIO K HAYaJIbHBIM UMITYJIbCaM,
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YyscrBUTEIbHOCT BB — 3TO crnocoOHOCTH pearmpoBaTh Ha
BHEIIHWE BO3ICUCTBHA TIPOSIBICHHEM B3PBIBHBIX IIPEBPAILCHUM.
UyBCTBUTENBHOCTh ~ XapaKTEPU3yeTCs  MUHHUMAIbHOW  BEITMYMHOU
HA4aJIbHOIO HMIILYJIbCA, HEOOXOIMMOro sl BO30YXKIEHHUS B3PBIBHOTO
npeBpamieHds. O4YeBUIHO, Y€M MEHbIIE IO BEJIMYMHE BO3ICHCTBHE,
HeoOXxonuMoe Ui BO30YXACHUS B3pPBIBHOTO TIPEBpALICHUS, TEM
yyBcTBUTENbHEE BB.

UyBCTBUTENBHOCTD SABISETCS OOHOM M3 OCHOBHBIX XapaKTEPHUCTHK
BB, onpenendromux BO3MOKHOCTb €r0 IPaKTHYECKOT0 IPUMEHEHHUSL.

B mpouecce mpousBoAcTBa, NEPEBO3KM U HCIIOJIB30BAHUSA
B3pBIBYATHIE BEIIECTBA HEU30EKHO IOABEPTalOTCs TOTYKAM U yAapaM.
B MOMEHT BbICTpeNa U3 apTUIUICPUNCKOIO OPYIusl Pa3pbIBHOW 3apsn
BCJIE/ICTBUE HMHEPLMU HCIIBITHIBAET 3HAUYMTEIbHBIE HampsokeHus. Ilpu
ylape cHapsaa Wid aBHabOMOBI O TIperpaay pe3Koe TOPMOKEHHE
IOBIDKEHHST KOPIyca NPHBOAMT K OBICTPOMY M CHIIBHOMY CXKaTHIO
3apsifia B TOJIOBHOM YacTH.

IIpn mNOBBIIEHHONH 4YyBCTBUTENBHOCTH BB uX Npou3BoACTBO,
TPAaHCIIOPTUPOBKA M  HCIOJIB30BAHUE NPEACTABISIOT  OONBLIYIO
omacHocTh. HampspkeHHs, BO3HMKAIOIIME BO B3pPBIBUATOM BEIIECTBE
IIpU BBICTpEJIE, MOTYT IIPUBECTH K pa3pbIBy CHapsja B KaHaje CTBOJA
opynus. IIpu 5TOM NpOM3OHAET pa3pylIeHUE WM Pa3nyTHE CTBOJA U
OpyJIM€ OKAaKETCSl HENPHUIOJHBIM K JaJbHEHIIEMY HCIIOJIB30BaHUIO.
bonpmias  gyBcTBUTENBHOCTE BB MOXeT cTarh  IpUYMHON
MIPEXIEeBPEMEHHOTO pa3phiBa CHapsa BO BpeMs TOJIeTa WK NpH yaape
o mnperpany. llpexaeBpeMeHHBI pa3pblB CHapAga 3HAYUTEIBHO
cHIKaeT 3 PEKTUBHOCTh €ro JACHCTBUS.

[Mpu HamomHeHHH OOEMPHIIACOB 3aIMBKOM MPHUXOAMTCS HarpeBaTh
6oxpimoe konmdectBo BB. Ilpu moBwimenHON uyBcTBUTENBHOCTH BB K
TEIUIOBOMY HMIYJIbCY B CIy4ae MECTHOTO NEpEerpeBa MOXKET
MIPOM3OMTH €ro BOCIIJIAaMEHEHHE, a 3aT€M H B3PbIB.

UyBCTBUTENBHOCTh 3aBUCUT OT mnpupoasl BB. B ocHoBHOM ona
ONpEAENACTCS] CTENEHBIO IPOYHOCTH XUMHYECKHX cBsi3eil. Yem
MPOYHEE CBSA3M, TEM MEHBIIE UYYyBCTBHUTEIBHOCTb, TEM OOJbIIIEe
BO3/IeHCTBHE HEOOXOANMO OKa3aTh Ha BEIIECTBO, YTOOBI 3aCTABUTH €TI0
B3PBIBaThCSI UM TOPETH.

Arperatnoe coctosinie” BB oka3biBaeT BIMSHUE HA €r0

! ArperaTﬂoe COCTOSAHHUE — 0611166 Ha3BaHHUC COCTOSHHUA (TBepﬂOFO,
KUIKOTO H ra3006pa3H0r0), B KOTOPOM MOXKET HAXOAUTHCA BCUICCTBO B
3aBUCUMOCTH OT TEMIECPATYPhI U AaBJICHUA.
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qyBCTBUTENBHOCTh. Kak mpaBmiio, B )KUIKOM cocTossHuHd BB Goiee
YyBCTBUTEJIBHBI.

C moBBIILICHHEM TeMIEPaTyphl YyBCTBUTEIHLHOCTH BB Bo3pacraer,
TaK KaK C HOBBIIIEHUEM TEMIEPATYPhl YBEINUNBAETCSA YUCIO aKTUBHBIX
MOJIEKYJI W COOTBETCTBYIOIIUM O0pa3oM yMEHBIIAeTCAd KOJIHYECTBO
SHEPrUM, HEOOXOAMMOH JIIsl BO30YKACHUS B3PHIBHOTO TIPEBPAICHUSI.

3aMeTHOE BIHMSHHUE HA UYyBCTBUTEIHHOCTH OKAa3bIBAIOT MPUMECH:
OHM MOTYT yBEJIMYMBATh UM YMEHBILIATH €€.

Ecomm  TBepmocts mpumecu  Oomeine  TBepmoctH BB, 1O
YYBCTBUTEIBHOCTH BO3pacTaeT.

[Ipumecu, noBBILIAIOIIKE YYyBCTBUTENbHOCTh BB, HaspiBaroTcs
ceHcuOmnmm3aropamu. K  ducimy  ceHCHOWIM3aTOpPOB — OTHOCATCS
METAITTNYECKHE ONUIKH, TOTYEHOE CTEKJIO, IECOK U T. 1.

IIpumecu, mnoOHMXKarOIME YyBCTBUTEIBHOCTh BB K BHEIIHHMM
BO3JIEMCTBHSIM, Ha3bIBalOTCH Quiermarnzaropamu. DrermMaTtuzaTopsl
MPECTaBISIIOT COOOM JIErKOIUIABKHE BEIIECTBA WIIM MaciIooOpasHbIe
xuakocTu. PrermMaTH3aTop BO B3PHIBYATOM BEIIECTBE PABHOMEPHO
pacnpeneneH 1o Bced Macce. Jlyumeidt ¢dnermatusupyromiei
CIIOCOOHOCTBIO  00JIaZAI0OT BEIIECTBA C  OOJIBIION  BI3KOCTBIO,
TEIUIOEMKOCTBIO W BBICOKOM TemmepaTypod Bcmblkd. IIporecc
BBelleHUs (hierMaTu3aTopa BO B3PHIBYATOE BEIIECTBO HA3bIBACTCA
¢dbnermaTuzamueir. @rermatuzanus MIMPOKO  PACIpPOCTpaHEHa B
Mpou3BOACTBE  coBpeMeHHbix  BB.  I'ekcoren,  oOmamaromiuii
CPaBHUTEIILHO 00JIBIION YYBCTBUTEIBHOCTBIO K yaapy,
(herMaTH3UpPYIOT CINIaBOM TapaduHa C IIEPE3MHOM M B TaKOM BHJIE
WCTIONB3YIOT JIJIs1 CHApsKEHUS! OOETPUTIAcoB.

BB HeoauHakoBO pearupyroT Ha PA3NMYHBIE BHJBl Ha4aJIbHBIX
HIMITyJIbCOB. DTO O3HAYaeT, YTO BO B3PHIBUATOM BEIIECTBE B3PHIBHOE
MpEBpAIICHHE MOKHO BBI3BATh MaJbIM BO3JEHCTBHEM OJHOIO KaKOIo-

00 HavaJbHOTO HWMITYJBbCA, a C MOMOIIBIO JIPYrOro — B3pPBIBHOE
MpEBpalLeHNE HE yIAeTcs MOJIYyYUTh BOBCE WMJIM YAAeTCs ¢ OOJIbIINM
TPYAOM.

Hns mpaktudeckoro ucnoiab3oBaHus BB o4yeHb Ba)XHO 3HATh UX
YyBCTBUTEJIBHOCTh K PAa3IUYHBIM BHJAAM HA4aJbHBIX HWMITYJIHCOB.
CylIecTBYIOT CTaHAAPTHBIE METOJbI ONPEICICHUS] UyBCTBUTEIBHOCTH
BB k kaxxnomMy BUAY HA4aJlbHOT'O UMITYJIbCA B OTAEIBHOCTH.

YyscTBUTENbHOCT BB Kk TemioBoMy  UMIyJIbCy — Halle
BCEr0 XapakKTepus3yeTcs TeMIepaTypod BCHOBIIKU. Temneparypy
BCIBIIIKH ONIPEAEIISIOT KakK HAaVMEHBLIYIO Temnepa-
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TypY, 10 KOTOpOH HeoOX0oaumMo HarpeTh BB, 4ToOBI BEI3BaTh B HEM
XUMHYECKOEe TMPEBpAIIeHHe CO CKOPOCTHIO, JIOCTaTOYHOM I
MOJTyYEHUS 3BYKOBOTO AP )eKTa U IJIaMCHHU.

Temnepatypa Bcmblkn HEKOTOPbIX BB npuBomuTcs B Tadm. 4.

Tabonuuma 4
B3peiBuaroe BerecTtso égg%%’?é BapsiBuaroe Berectso égﬁ’g%‘}%‘j’?é
I'pemyyas pryts . .[175—180 |Tewcoren . . .. 230
Hurpouentoio3Hbiii Tporwa........ 290—295
Hopox . . . ... 180—200 | ApIMHBII TOPOX . . . 290—310
Terpuan. . . . . .. 195220 |A3ugcBHHma . . . . 330—340
Tow ........ 215

UysctButenbHocTe BBk  ynmapy ompezgensiercss ¢ HOMOIIBIO
npuboOpoB,  HaszpiBaeMbIX  Kompamu.  CyIIHOCTh  HMCHBITAaHHH
3aKJIIOYaeTcss B TOM, 4TO Ha BB, mnomemeHHoe Mexay ABYMs
METAJUINYECKUMH TTOBEPXHOCTSIMU, COpachIBalOT C ONPEAEICHHON
BBICOTHI TPY3 ¢ (uKcupoBaHHOW Maccoil. [Ipu 3TOM MexaHuyeckas
SHEPrus ynapa MEepexoJuT B TEIUIOBYIO, BCIEACTBUE YETO BO3ZHUKAOT
MECTHBIE Pa30rpe-Bbl, TAK Ha3bIBAEMBIE «TOPSTYHE TOUKN», ABISAIOIIHMECS
O4JaraMmH B3phbIBa.

UyBCTBUTEIILHOCTh Opu3aHTHBIX BB 00BIYHO XapakTepusyeTcs
MIPOLIEHTOM B3pBIBOB, IOJYYEHHBIX H3 OIPEIEICHHOTO KOJIMYECTBA
ucneitanuii (50 nm 100) mpu cOpaceiBanmu rpy3a B 10 KT ¢ BEICOTHI 25
CM.

JlaHHBIE 0 YYBCTBUTEIBHOCTH K YAapy HEKOTOPHIX OpH3aHTHBIX BB
npuBoasTCs B Ta0IMI. 5.

Tabauma 5
B3phIBYATOE BEIIECTBO g}gpbmm u3 100 ucrsITanui.
Tpotun 4-58
Terprn 50-60
I'excoren 70—80
Ton 100

UyBcTBUTENBHOCTh MHUIMHPYOIUX BB K ynapy umeer HIXKHUHN H
BEPXHUI NpEIEbl.
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Bepxumii mpeges 4YyBCTBUTEIbHOCTH — 3TO MHHUMAaJbHAS
BBICOTA, MpH TaJIcHUH Trpy3a ¢ KoTopoil obecmeunBaercs 100%
B3pHIBOB. BepxHuil mpenen xapakTepusyeT Oe30TKa3HOCTh ICHCTBUS
nHunuupyoomux BB u usaenuii u3 Hux.

Huxknuii mpeaen 4YyBCTBUTEIbHOCTH — 3TO MaKCHMalbHAS
BBICOTA, MPHU MAJCHHH TPy3a C KOTOPOH HE MOJydYaeTcs HU OJHOTO
B3pbIBa. HiokHUI mipenenn uMeeT 3Ha4eHUE YIS OLEHKH 0e301MacHOCTH
BB 1mpm mnpou3BoACTBE, XpaHEHWH U3IEINH W Tpu OOEBOM HX
MIPUMEHEHUH.

UyBCTBUTENILHOCTh MHUIMUpYIOIIMX BB k ynapy npuBomutcs B
Tabu. 6.

Tab6muma 6
B3pbIBUaTOE BEIECTBO Macca rpy3a, k2| [Ipegensi, e
BEPXHUH HIDKHUI
I'pemyuasi pryTh 0,69 8,5 99
Terpaszen 0,69 125 7,0
A3H]J CBHHIA 0,98 23,0 7,0
THPC 143 25,0 14,0

UyscTBuTensHOCTh BB K MHHIMHApOBaHWIO (BOCIIPUMMYHBOCTH K
JIETOHALIHH ) XapaKTepU3yeTcst peaeabHON BEJIMYUHOU
MHULMHPYIOILETO 3apsa, T. €. BEIUYAHON MUHUMAIIBHOTO KOJIHYECTBA
nHHnuupyoomero BB, Heo0xoaumoro it Bo30yKAeHUs B3phIBA.

B Tabn. 7 mnpuBeneHa UyBCTBUTEIBHOCTh K WHUIIMAPOBAHHIO
TPOTHUJIA U TETPUIIA.

Tadauma 7
B3phIBUATOE BEIIECTBO TIpenexbibie HHMUMUPYIOIIHE 3aPSIbI, T
IpeMy4ast PTYTh | aspy cumma
Tporua U0 o
Terpua 0,29 0,025

U3 Tabn. 7 BUIHO, 4yTO TeTpui (MO CPaBHEHHIO C TPOTHIIOM) Oojee
YYBCTBUTEJNICH K JAETOHAINHU, TaK KaK JUIs BO30Y)KIEHHUS €r0 B3PhIBHOTO
MpeBpanieHns TpeOyeTcss MEHbIINN ~ MHUIUUPYIOMIHUNA  3apsi.
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[MosToMy TETPWIy OTAAIOT MPEINOYTCHHE NPH CHAPSDKCHHN
JIETOHATOPOB.

3HaTh, KAKOW YyBCTBUTEIBHOCTHIO 00NanatoT BB, HeoOXoaumo yis
TOTO, YTOOBI: 00ECITeYNTh 0€301TaCHOCTh MX MPON3BOCTBA; IPABHIHHO
BbIOpaTh BB 1151 cCHapsbkeHHs TOTO WIIM MHOTO 3JIeMeHTa Ooemnpuraca
(c yueToM 0cOOCHHOCTEH ero Ha3HAYCHUS U TPUMEHEHUS); ONPEICITUTh
BUJI U UHTCHCUBHOCTh HAYaJILHOTO MMITYJIbCA, HEOOXOIUMOTO ISl €T0
cpabaTbIBaHUs; 00€CIIEINTh 0€301TaCHOCTh MPH 00CBOM NMTPUMEHEHUHN H
XpaHeHUH OOCIPHITACOB, a TaKKe MpH paboTax ¢ HUMH B BOHCKax, Ha
CKJIaJiax W apceHajax.

3. CTOHKOCTb B3pPBIBYATHIX BeElIECTB

BB cnocoOHBI HE TONBKO B3PHIBATBECA OT JCHCTBHS HAYATBHBIX
MMITYyJIbCOB, HO W CaMOIIPOM3BOJBHO paszjaraThCsi M IpeTepreBaTh
pasnuuHble  (QUBMKO-XMMHUYECKHE  TMpeBpalleHuss B  Ipolecce
IUIMTENBHOTO XpaHeHus. 11o3ToMy npu onpeneneHun cpoka ciry>keOHon
npurogHoctr BB 00s3aTenbHO HYKHO yYUTHIBATH TaKOE MX CBOWCTBO,
Kak cToiikocTh (crabmipHOCTh). C  y4eToM 3TOro  CcBOicTBa
OTIpenessieTcs BO3MOKHOCTh MX OOEBOro MpUMEHEHHs U 0e30ImacHOro
oOpalieHusi € HUMH IIOCJI€ HWCTEUCHHUS OINpPENENICHHBIX CPOKOB
XpaHeHusl.

PaznuuaroT XuMHUYeCKyr0 U QU3HUYECKYIO CTOMKOCTh BB.

XVWMHUYECKOH CTOMKOCTBIO Ha3bIBaeTCs criocoOHocTh, BB coxpansaTs
B IIPOIIECCE UTUTENHHOTO XPaHEHNsI HEM3MEHHBIMU XUMUYECKHI COCTaB
1 XUMHYeckue cBoicTBa. OHa 3aBUCHT OT Ipupo bl BB, Hannuus B HUX
MIpUMecel APYruX BEIIECTB, YCIOBUN XpaHEHHUS.

[IpumensiemMble B HacTOsIIEE BpeMsl Ul CHAPSDKEHHS OOETPHUIIacoB
BB pasznaratorcsi kpaiine wmemieHHo. OHu 00namaroT OoJNbIION
XUMHUYECKOM CTOMKOCTBIO. DTO 3Ha4uMT, yro BB Moryr xpaHuTtbcs
JNECATUIETHSMH, TPAKTUYECKH HE M3MEHSS CBOETO XHMHYECKOIO
COCTaBa ¥ XUMHUYECKHUX CBOHCTB.

[Ipu jAnUTENPHOM XPaHEHWH B3PBIBYATHIX BEHIECTB MOTYT
U3MEHSTBCS MX (U3NUECKOE COCTOSHHUE, CTPYKTypa, MEXaHWdecKas
OpoYHOCTh, (opMa M pasMepbl. OTH H3MEHEHUS TNPOUCXOMAT
CaMOITIPOM3BOJIBHO WM MO/ BIMSHUEM BHEIIHUX MpUYrH. CKIOHHOCTH
BB k ¢usnueckuM H3MEHEHHMSAM XapakTepu3yeT HX (HU3HUECKYIO
CTOMKOCTb.
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Ilpupona m MexaHu3M 3THX M3MEHEHUH I pa3Hbix BB moryt
OBITH Pa3TUIHBIMHU.

Bo Bpems BTOpoif MUPOBOI BOMHBI AJIsl CHAPSIKEHUSI OOCTIPUIIACOB
MPUMEHAJICS HEIOCTaTOYHO OYMIICHHBIM TPOTWI, MOJNYYEHHBIA IIO
YCKOPEHHOW TE€XHOJIOTHH W COAEpPXKAIIAN MPUMECH AUHUTPOTOIYOJIOB.
[Ipu pnuTenbHOM XpaHeHWH OOCMPHIIACOB, CHAPSDKEHHBIX TaKUM
TPOTHIIOM, OCOOCHHO B YCIIOBHSIX apKOrO KIMMaTa, TAe TeMIiepaTypa
oKpykaromero osayxa gocturaer +400C u Oonee, U3 pa3peIBHOTO
3apsAfa BBIOEISETCS OJMBKOBO-XKEITOBATas MACISHHACTAas >KHIKOCTD,
[IOJTy4MBLIasl Ha3BaHWE TPOTHIIOBOTO Maca.

TpoTwnoBoe  Macino  TPEACTaBIsET COOOH  JIETKOIUIABKYIO
IBTEKTHUYECKYI0 CMech IMHHTPOTOJNYONOB M TPOTHIA. BblmeneHue
TPOTUIJIOBOTO Macja MPUBOJUT K pa3pbixieHuio BB u notepe 3apsanom
MOHOJIUTHOCTH. B paspelBHOM 3apsiie  00pa3yloTcsi IyCTOTHI,
YMEHBIIAIOIUE CTOMKOCTD €0 K COTPSACEHUSAM IPHU BBICTpEIIE.

BronHe monsTHO, 4TO OOEmpUMAachl, CHApPsHKEHHBIE TPOTUIIOM,
W3TOTOBJICHHBIM 110 YCKOPEHHOM TEXHOJIOTUH, HE TMPUTOAHBI K
IUIMTENIbHOMY XpaHeHuto. lIpm oOHapy)XeHHM CHapsgoB C TEYbIO
TPOTHIIOBOT'O Macila UX BEIOPAKOBBIBAIOT U K CTPENbOe HE JOMYCKAKOT.

B MupHoe BpeMs ans CHapsOKeHHsT OOETNPHUITACOB MPUMEHSIOT
TPOTWJI, XOpPOLIO OYULICHHBIA, HE coAepKauMil mnpuMeced u
MIPUTOJHBIA IS AJTUTEIEHOTO XPaHEHMSL.

OrpaHuueHHONW (PU3UUECKOH CTOMKOCTHIO 00JaJal0T aMMOHUITHO-
cenuTpeHHble BB, oTnnuarompecss BBICOKOM T'MIPOCKOIMYHOCTBIO M
CIWJIBHOM YBIa)XXHAEMOCTbIO. CKIOHHOCTh K YBIIQXXHEHUIO SIBIIAETCS
KPYIIHBIM HEJIOCTaTKOM aMMOHUHHO-CEJIMTPEHHBIX BB,
OTPaHUYMBAIOIIMM UX NPUMEHEHHE U 3aTPYyIHSIOUINM H3TOTOBJICHHE,
CHapsDKEHHE UMM OOCTIPUIIACOB U XpaHEHHE.

Bo Bpemst BTOpoii MUPOBOIA BOMHBI I CHApsDKEHHS OOeTpuIacoB
Hambosee 4YacTo NPHUMEHSJIMCh aMMOHMHHO-cenuTpeHHble BB Ha
OCHOBE TPOTHJIA, HA3bIBAEMBIE AMMOTOJIAMH.

IIpuy xpaHeHun OOeNpHUIACOB, CHAPSDKEHHBIX aMMOTOJIAMH,
HaOIII0JaeTCs ycalka WA «POCT» 3apsia.

OCHOBHOI TPUYMHOW YCaJKHM aMMOTOJIOBBIX 3apsAOB SIBISAETCS
CaMOIPOU3BOJILHOE CIIHMIIAaHUE M YKPYITHEHHE KPUCTAJUIOB AMMHUAYHOU
CEJIUTPBI, COMPOBOXKIAIOLIEECS] YMEHBILICHHEM 00beMa 3apsia.

1
IBTEKTUYCCKAsT CMECh — CMECh BCIICCTB, UMCIOLIASI CAMYIO HU3KYHO TEMIIEPATYpPY
IUTaBJICHUSA 10 CPABHCHUIO CO CMCCSAMM TE€X IKC BE-IICCTB, B3ATbIX B JIPYIrOM

COOTHOLICHHH.
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YKpYINHEHUIO KPUCTAIJIOB CIIOCOOCTBYET IMOBBILICHHAS BIa)KHOCTh
aMMOTOJIa ¥ TIEPEX0JT aMMHUAYHONW CETUTPHI W3 OTHOW MOAUGMUKAIINH B
Ipyryro. AMMmuadHas cenutpa, o0janas CBOHCTBOM nonHMopq)HsMal,
CYIIECTBYET B IISITH KPUCTAIUIMYECKUX MOAMMDHUKANMIX, KaKaas u3
KOTOPBIX CTaOWJIbHA B OIPENENICHHBIX TEMIEePaTyPHBIX YCIOBHUSX.
[lepexon w3 omHOW MomupUKANKMUA B IPYryl0 (PEKpUCTAILTHU3AIH)
npoucxomuT mpu Temneparype —18, 32, 85 u 125°C. Dror mepexon
COTIPOBOXKIACTCS N3MEHEHHEM IUTIOTHOCTH M COOTBETCTBEHHO 00BeMa.

Ecmm mpu xpaHenmn OOempWIIacOB TeMIepaTypa OKPYKAroIIero
BO3JyXa 4YacTO NOJHUMAETCA BBILIE 32°C, TO HaOJIOAACTCA «POCT»
3apsAA0B, TaK Kak Mepexo/1 Yepe3 yKa3aHHYI0 TeMIepaTypy MPUBOIUT K
MOIUGUKAIMOHHBIM MPEBPAIICHISIM aMMHAYHON CETUTPHI, CBI3aHHBIM
C YBEJIMUCHUEM 00BbeMa.

XpaHeHue OOCTPUITIACOB, CHAPSIKEHHBIX aMMOTOJIAMH, B Pa3JIMIHBIX
KIIMMaTHYECKAX  YCIOBHUSIX  COIMPOBOXKIAETCSI ~ MHOTOKPAaTHBIMU
MOJIMMOP(PHBIMHU npeBpameHman, KOTOpBIE MOTYT TPUBECTU K
pa3pyIICHHIO 3apsija.

[loBBIIIIEHHAs BIAXXHOCTH aMMOTOJIOBBIX 3apsOB CHIDKAET WX
BOCHPUUMYHMBOCTh K JETOHAINH, YMEHBIIAET CKOPOCTh JETOHAINH H
MOXET TMPHUBECTH K HEMOJHBIM, a TaKXe€ K 3aTyXalollUM B3pBIBaM,
MIEPEXOIAIINM B BEITOpaHHE.

N3-3a yka3aHHBIX HEAOCTATKOB aMMOHUNHO-ceIUTpeHHble BB
MPUMEHSIOTCS JUISl CHapsDKeHHsS OOCMPHUIIacOB TOJBKO B BOCHHOE
BpeMsI.

N3menenne oObeMa win Tak HazbIBaeMbIH «pocT» BB mpoucxoaut
y HEKOTOPHIX TMPECCOBAHHBIX 3apsiOB 3a CYET OCTATOYHOM
nedopmaruu. B pesynbraTe Takoro «pocta» HEBO3MOXHO 0e3
MpeBapuTeNbHON 00pabOTKH BBEPHYTH B3phIBaTeNb. [l03TOMY OYeHB
BaXHO CBOEBPEMEHHO OOHapYyXuTh «pocT» BB. D10 mocruraercs
MEPUOAMYECKUMHU TEXHHUYECKUMH OCMOTpaMu OoernpunacoB. CHapsiibl
¢ «poctoM» BB moiexxaT peMoHTYy.

! Tomamopi3m — CBOHCTBO HEKOTOPBIX BEIECTB B 3aBHCHMOCTH OT BHEIIHHX YCIOBHH
KPUCTaIN30BaThCA B, PA3IMUHBIX (hopMax (MOANPUKALIHSX).
? [omamop(Hbie MPEBPALICHHS BEILIECTB — IPEBPALLEHHS], POMCXO/ISILIAE IIPH HX HATPEBE
WIIH OXJIQXKICHUN.
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I'nrasa 4

PA3PYIIAIOIEE JECTBUE B3PbIBA

1. Bpu3zanTHOe nelicTBUe

Pazpymaromiee  neiicTBue  B3phIBa B 3aBUCUMOCTH  OT YCJIOBUM
npuMeHeHuss BB nposiBiisieTcs B pa3mudHBIX opMax.

Bpu3anTHoe neificTBHE B3phIBa MPOSBISAETCS B opMe APOOICHHUS,
H3MEIbYCHUS MIIN HpO6I/IBaHI/I$I CpEJbl, COMpUKACAIOLIEHCs C 3apsaoM
BB.

bpusanTtHOE JefcTBUE 00yCIIOBIIEHO JTUHAMUAYECKUM
yaapom OPOAYKTOB JETOHAIMM, HAXOIAIIMXCA TIOA OYCHb
BBICOKMM naBieHHeM (20000 — 500000 xrc/cm®), u Habmo

JaeTcs IIMIIb B HEMOCPEICTBEHHOW Omm3ocTH OT 3apsga BB.
Ha OpusanTHOM feiicTBuM  OCHOBaHO mnpuMeHeHme BB B
OCKOJIOUHBIX CHapsiiaXx, Oom0ax, rpaHaTax, MHHaX M HEKOTOPBIX
Ipyrux Ooenpumnacax.

IIpu B3pbIBE pa3phIBHOTO  3apsiia  OCKOJOYHOTO  CHapsaa
o JCHCTBUEM pacHIMPSIOMIUXCS  Ta3000pa3HBIX  MPOJYKTOB
JETOHAIMM KOpIyC CHapsAa JApoOUTCS Ha OCKOJIKH, KOTOpBIE
pasneraloTcs B pasHble  CTOPOHBI, IOpaXkas Ha  CBOEM

IyTH JKABYKD CHIYy M YA3BHUMBIE YacTH 00eBOM  TEXHHKH.
bpusanTHOe neiicTBUE 3aBUCUT OT IuloTHOCTM BB m  ckopoctu
netoHauu. C  yBenIW4eHHEM CKOpOCTH JETOHALUH

yinydmaeTrcst  ApoOnenme  kopmyca  cHapsja.  CKOpocTh  JIeTo
HaIliW, KaK W3BECTHO, 3aBHCHUT OT TEIUIOTHI B3phIBA M IUIOTHOCTH BB.
[TosToMy Kkorma TpebyeTrcs TMONYYHTh HauOoJbliee OpU3aHTHOE
neiicreue, nmpuMeHstor BB ¢ OonbIION CKOPOCTBIO JIETOHALIMU U
TEIUIOTON B3PBIBA, a CHAPSDKCHUE MPOU3BOIAT TaKUM 00pa3oM, 4TOOBI
II0THOCTH BB Obl1a 0:11M3Ka K mpeenbHOM.

B mocnemnee BpeMs s CHapshKeHUsT OOEMPUIIACOB  IIMPOKO
MIPUMEHSIETCS IeKCOIeH, SIBIISTFOIIMIACS 110 CpPaBHEHUIO
¢ TpotwioM Oosee MomHbIM BB. ['nmaBHoe ero mnpeumymecTBo
3aKJIFOYAETCSl B TOM, YTO CKOPOCT() JETOHAIMK W TUIOTHOCTH y HETO
0o0JIbIIe, YeM Y TPOTHIIA.
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bnaromapss  9TOMy  TEKCOreH  IPEBOCXOAUT  TPOTHI IO
pazpyliapiiemMy 1ecTBUIO.

[IpumeHeHne B OCKOJIOUHBIX CHapsjgax Oosnee MomHbIX BB
MO3BOJISIET YMEHBLIMTH MAacCy pa3pblBHOTO 3apsiia M YBEIMYHUTH
TOJNIIMHY CTEHOK CHapsia, 4YTO0 CHOCOOCTBYET  IIOBBILICHHIO
3¢ (heKTUBHOCTH UX OOCBOTO JCHUCTBUSI.

OCKOJIOYHOCTh, 3aBUCHUT HE TOJNBKO OT CBOWCTB B3pBIBYATHIX
BEHIECTB, HO © OT KajauOpa, KOHCTPYKTUBHBIX OCOOEHHOCTEH
Ooenpunaca, MaTepuaia, 3 KOTOPOIo cAejlaH €ro KopIryc.

[MosTOoMy mmst cHapspKeHUs Kaxaoro Buna 6oenpunaca BB gomkHO
crienuaibHO noabupatbea. Hanpumep, 11 cHapsKeHHs OOETIpUIIacoB,
MMEIONTNX KOopIryc u3 4yryHa, BB mombupaercst Takum 06pa3zom, 4ToOBI
MOJYYHTh HANOOJIbIIEE KOTMYECTBO YOOMHBIX OCKOJIKOB.

Ecau BB o4eHp MOIIHOE, TO IPHU B3PbIBE INPOU3OUAET CUIBHOE
IOpoOsieHue KOPITyca, OCKOJIKH IOJIy4aTcs OYeHb MEJIKHUMH, AaJbHOCTh
ux pazneta u 3pekTuBHOCT AeiicTBUs OyayT He3HaUHTENbHBIMU. [Tpu
Manoil MomHoctd BB ockonmkm MOTYT MOMYYHMTBCS OONBIIMMH, UX
Oyger Malo © YpOH, HAHECEHHBIM CHapsAIoM, Takke Oyner
HE3HAYUTETICH.

2. dyracHoe aeiicTBUE

IIpu B3peiBe 3apspga BB, mnoMemeHHOro Ha  HEKOTOPOU
riyOMHe B TPYHT, HIPOHUCXOAWUT BBIOPOC TIpyHTa M 0Opa3oBaHHE
BOpoHKH. Takoe JelicTBIE B3PhIBA HA3BIBAIOT (DyTacHBIM.

dyracHoe jelicTBUE OOYCIOBJIECHO pPaCIIMPEHHUEM TIa3000pa3HbIX
MPOAYKTOB M IPOXOXAECHUEM YAApHOW BOJHBEI B TpyHTE. Ilpm sToM
YacTUIBl TpyHTa IPHOOPETAIOT Takue OOJbLIMEe CKOPOCTH, YTO
MMOJIHUMAIOTCS Ha 3HAYMTENbHYIO BBICOTY U pa30pachlBaiOTCS B
cTopoHs (puc. 1).

CkopocTh [BW)KEHHUS HauOOJbIIAas y YacTHL, IBUTAIOLIMXCS MO
JIMHUM KpaTdallero paccrossHusi oT 3apana BB g0 moBepxHocTH
rpyHTa. DTy JIMHUIO HA3bIBAIOT JIMHUEH HAaWMEHBIIETO COMPOTUBICHHUS
(JIHC). Yem pmanplie OT 3TOH JMHUHM PACIONIOXKEHBI YaCTHUIIBI TPYHTa,
TeM C MEHbIIEH cKopocThl0 OHM ABWXKYyTcs. Brmomes JIHC rpyHT
BBIOpachIBaeTCs Ha HauOoJibliee paccTosiHue. Mepoit  ¢dyracHoro
necTBUs sBIsieTcs 00beM BOPOHKH, 00pa3oBaBILeiics mpu B3pbiBe 1 Kr
BB. ®yracHoe aetictBue 3aBucut 0T npupoasl BB, cBoiictO rpynTa
1 yCIIOBUI B3pbIBA.
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Becbma cymecTBeHHO CKasbiBaeTcs Ha (pyracHOM JIE€HCTBUM
yriybnenue 3apsja B rpyHT. [Ipu B3pbiBe 3apsjia TpoTuna BecoMm 1 ke
Ha TIOBEPXHOCTH TPYHTA CpeHEH TIOTHOCTH
obpasyercss  BopoHka obbemoM 0,15 1, a
npu yriyoneHuu storo 3apsga Ha 0,4 wm
00beM BOPOHKH JOCTHraeT 2 n°. OmHaKo
npu OOJBILIOM YITYOJICHWH 3apsiia dHEPTruu
B3pBIBA MOXKET OKa-3aTbCsl HEJOCTATOYHO,
9T00BI BEI-OPOCHUTH TPYHT H  00pa3oBaTh
BOPOHKY. B3peiB  0e3 BeIOpoca TpyHTa

Ha3bIBAIOT KaMy(diieToM.
Jns  HaumOonee HOJIHOTO
UCIIOJIb30BaHUs ¢byracHoro neicTBus

HEOOXOIMMO, 4YTOOBI pa3phlB  CHapsaa
MPOUCXOAWSI TIPH TIOMAJaHWM B IEJNb HE
MTHOBEHHO, a CITyCTsS HEKOTOpOe BpeMms,
'He00- XOAMMOE Il TOTO, YTOOBI CHA-PAJ
' IPOHMK B TIpETpapy Ha OIM-PeleICHHYIO
ryouny. Bpemen-nas Beiepxka B 0,03—

0,05 CeK obecreunBaeTcs
Puc. 1. Betbpoc rpynta COOTBETCTBYIOLIEH YCTaHOBKOI
TPU B3PBIBE
B3pbIBaTEIIS.

Ecnu cHapsin pa3opBeTcs-paHblie WM 103Ke YKa3aHHOTO BPEMEHH,
T0 ero QyracHoe jelicTBHe OyJeT He CTONb CYNIECTBEHHBIM. B ciydae
Kamydiuera ¢yracHoe HEHCTBUE CHapsga BooOIme OyneT CBENeHO K
HYIIIO.

3. KymyastuBHoe ieiicTBue

HeiictBue B3pBIBA MOXHO  YCWIUTb B OIIPEACICHHOM
HaIpaBJieHUH, HalpHMep B CTOPOHY pa3pylaeMoro oobekTa. Takoe
HalpaBJICHHOE  JICHCTBUE  B3pblBA OCHOBAHO HA  SIBJIICHUH,
[OJYYMBIIEM  Ha3BaHWE KyMYJALHU (oT naTMHCKOro cJoBa
cumulatio — yBenuuMBaTh, CyMMHPOBaTh, HAKOIUIATH). SIBICHHE
KyMYJSILIMK BhiepBble HaOmopanoch 1864 1. pycCKMM BOEGHHBIM
nHxeHepoM M.M.BopeckoBbIM YCTaHOBUBIIMM, YTO 3apsijibl,
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UMEIOINEe Ha TIOBEPXHOCTH BHIEMKY, 0OCCIICUMBAIOT B HAMPABICHUN
TIOCTICTHEH TIOBBIMIICHHBINA Pa3pyIIATEIBbHBIN Y(DPEKT.

B pasButre Teopun Kymynsiiuu OOJBIION BKJIAJ BHECTH COBETCKUE
y4eHbIE.

Ecnu 3apsin 1 (puc. 2) B3phIBUATOTO BEIIECTBA UMEET BHIEMKY 2 B
BUJIE KOHyca, TO TpH B3pbiBe 3apsaa | ra3oo0pa3Hble HPOAYKTHI,
JBWIKYIIUECS OT MOBEPXHOCTH KOHYCa

Puc.2. Cxema neicTBUS, KyMYJISTUBHOTO 3apsia:
/—3aps B3pLIBYUATOIO BEIIECTBA; 2 — BHIEMKA; 3— IETOHATOP

10 HOpMalu, 00pa3ylT CXOISLIMNCS MOTOK, UMEIOIIMKA BHJ MOIIHON
TOHKOM  cTpyu. CymHOCTb SBIEHHS KyMYJSIIUM  COCTOMT B
KOHIIEHTpAallMM, HAIpaBJICHUHM OHHEPrMM B3pblBA U  CO3JaHUU
YIUIOTHEHHOT'0 Ta30BOT0 MIOTOKA B 00J1aCTH KyMYJIATUBHOM BbleMKH 2. B
pe3yibTaTe  CTOJIKHOBEHMS W CXaTHA  HPOAYKTOB  B3pHIBA
KyMYJISTUBHBI MOTOK NPHOOpETaeT BBICOKYIO IIOTHOCTb, CKOPOCTb,
Temneparypy u pgaBieHue. CKOpOCTh KyMYJSTHBHOTO IIOTOKa B
HEKOTOPBIX CIy4asX OKa3blBaeTCs OOJbIIe CKOPOCTH JIETOHAIIHU
B3pBIBUATHIX BewecTs, gocturas 10000 —15000 m/cex u npubmmxasich
K KOCMMYECKUM CKOPOCTSIM, B YAaCTHOCTU K CKOPOCTSM, C KOTOPBIMHU
METEOPUTHI BXOJIAT B aTMOChepy 3eMIIH.

B coorBercTBMM C 0OOMMMM 3aKOHAMU JABHKEHMS Ta30BbIX CTPYi
KyMYJITUBHBI MOTOK OBICTPO TEpSAET CBOI HHEPTHUI0 10 Mepe
yaaJdeHus OT MECTa B3pbIBA, COXPAHAS JOCTATOYHYIO YCTOHYMBOCTH
JIMIIb HA BEChMa HEOOIBIIINX PACCTOSHUSAX.

KymynaruBHoe  nelicTBMe  3apsia  yBEIMYMBAaeTcs B 2—
4 pa3a, ecnm KOHycOoOOpasHas BBIEMKa HMEET MeTaJulnye-
CKY!0 00JIMIIOBKY HEOOJIBIION TOIINHBL.

ITpu B3peIBE 3apsaaa 1 (puc. 3) B3pbIBYATOrO BELIECTBA AABICHUEM
JETOHALIMOHHOM BOJIHBI 00KMMaeTcs MeTajuinueckas ooaumoska 2. M3
BHYTPEHHHUX CJIOE€B OOJHMIOBKM 00pa3yeTcss KyMyJSTHUBHas CTpys 3,
ABWKYILASACS CO CKOPOCTBbIO, OJIM3KOM K CKOPOCTH JETOHALUH.
Hapyxuble ciom merama OOJUIIOBKH NehOPMHUPYIOTCS B TECT 5,
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JBIJKYIIUICS B TOM JK€ HalpaBJIEHUH, HO C OTHOCHUTEIILHO MaJon
ckopocThio (500—1000 m/cex). JIBmkymascs ¢ OOIBIION CKOPOCTHIO
KyMyJSITUBHAas ~ CTpys IpoOuBaeT OpOHMPOBAHHBIC, MPErpajbl
3HAYUTENbHON TonuIMHblL. l[lecT He wurpaer KakoW-TMOO poiu B
MMPOOVBHOM JICHCTBHIH.

' ;;I/‘/‘f/'////mfiﬂﬁ
o &
£ 1/

Puc. 3. Cxema o00pa3oBaHusI KyMYJISATHBHOW CIpYH:
1—3apsim B3pHIBUATOTO BEINECTBA; 2 —METALTNYCCKAS O0VIMIOBKA; 3— KYMYJISITHBHAS CTPYSt;
4— neronarop; 5- mecT

Wwmest pasnnyHble CKOPOCTH B TOJIOBHOM M XBOCTOBOM YacTH, CTPYsI
BO BpeMs IOJIETa pacTsAruBaercs, yanunsercs. C yJUIMHEHHEM CTpyH
YBEJIMYMBACTCSl €€ NPOOMBHOE IEHUCTBHE. YBEJIUYEHHE IMPOOMBHOIO
JEUCTBUSL MPOUCXOJUT JI0 TeX IMOp, IOKa KyMyJSTUBHAs CTpys He
HauHET APOOUTHCS HA YAaCTH BCIEACTBHE CHJIBHOIO pacTshkeHus. B
Cllydyae pas3pblBa CTpyH MNpOOMBHOE IEHCTBHE DPE3KO CHIDKAETCs.
HauGonpmmm oHO ObIBaeT B Cilydyae, KOTAa KyMYJISITUBHBIM 3apsin
HAaXOJMTCS HA ONTHMAJILHOM PACCTOSIHUM OT IPerpajibl, Ha3bIBAEMOM
(OKYCHBIM PACCTOSIHUEM.

KymynsatuBHas crpys, ygapssick O OpOHIO, CO3/1a€T BBICOKHE
HAINpsDKeHUs], MPU KOTOPHIX METaUT CKUMACTCS M TeueT MOA00HO
XKHUIKOCTH. B MeTayie MrHoBeHHO 00pa3yeTcsl y3Koe OTBEpPCTHE, Yepes3
KOTOpOE CTPys IPOHUKAET B 3aLIUIIAEMOE OPOHEN IPOCTPAHCTBO.

Bo Bpems Bropoil MHUPOBOMl BOHHBI KyMYJSITUBHBIE 3a
PsLIbI MCHIONB30BATUCH KaK 3()(PEKTUBHOE U MOLIHOE CPEJICTBO OOPHOBI
c tankamu. B 1943r. na Kypckoil nyre mpu OTpa)X€HHWU aTak
(GalmmCcTCKUX TAHKOB COBETCKas aBMAlMs BIEPBblE INPUMEHMIIA
MPOTUBOTAHKOBBIE KyMYJIATHBHBIE OOMOBI.
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3ateM  KyMyJSTHUBHBIE  3apsigpl  CTIM  TIPUMEHATBCS B
apTIWUICPUICKIX CHApANaX, PYYHBIX INPOTHBOTAHKOBBIX TIpaHATaX,
MPOTUBOMNEXOTHBIX, TPOTUBOTAHKOBBIX M MOPCKMX MHHAX, a
HECKOJIBKO M03Ke — B MPOTHUBOTAHKOBBIX M 3€HUTHBIX YIPABIISEMbIX
pakerax.

MoIHOCTb JENCTBHS KYMYJIITUBHBIX OoernpuIacoB
XapaKTepu3yeTcs TOJIIMHON MpoOuBacMoll OPOHM M TOPAXKAFOIIUM
JICCTBUEM 32 OpPOHEH.

[Ipu mnpaBunbHOM BBHIOOpe BB, Bemuumubl W (dopmbl 3apsja,
¢GopMBI ¥ pa3MEpOB BBIEMKH, METaIa ¥ TOJIIMHBI OOJMIIOBKU
KyMYJISITUBHBIN CHapsii MOXKET HpOOHTh OpOHIO, B HECKOJIBKO pa3
MPEBBIIAIOIITYIO €0 KaIHOp.

[Iponukast BHyTpb TaHKa, KyMYJIATUBHAS CTPYS MOPaXKaeT dKUTIAK,
MOJKET 3a)K€4b TOpIOYee WM BbI3BATH B3PHIB OOCMPUIIACOB, HAHECTU
3HAYUTENTLHBIE MEXaHUYECKIE TTOBPEIKICHUSL.

HauvanbHast cKkOpoCTh KyMyJISITHBHOTO CHapsiia HE BJHAET Ha
BEeIMYMHY TpoOuBaHus Oponu. IIpuMeHeHHE KyMYJISITUBHOTO
spdekra  MO3BOIMIO  HCHONB30BaTh BO  Bpems  Benmkoii
OtevecTBEHHON BOMHBI JJIs1 OOpHOBI C TAHKAMH IYIIKH W TayOHIIbI,
CHapsAIbl KOTOPBIX UMEITH MAITYI0 HAYaJIbHYI0 CKOPOCTb. DTO HAMHOTO
YBEJTMYMJIO YMCJIO aKTHUBHBIX MPOTUBOTAHKOBBIX cpeacTB. C ycmexom
NPUMEHSUICh B OOppO€ C HEMEUKUMU TaHKaMU KyMYJISATHBHBIC
CHapAzp! K 76-MM mymikam u 122-mm rayouriam M-30.

[lepBble KyMyNIsSTHBHBIE CHapsiibl OBUTM  BPAIIAIOLIIMUCS.
Bpamenne cHapsiia 3aMETHO CHM)KAeT KyMYJISITUBHOE JCHWCTBHE M3-32
HapylmeHus KyMyJiasTuBHOW cTpyd. [lo 3apyOeXHBIM TaHHBIM,
COBpPEMEHHBIE KYMYJIATUBHBIC CHapsabl J[enaroT HeBpalaroImuMHIcs,
obecrieurBasi HMX CTaOWIM3alMI0 Ha T[OJieTe oOmepeHueM. B
HEONepPEeHHBIX CHaps/iax BpaileHue 3apsaa BB uckimrouaercs mytem
CTeIHMATbHOH ~ HCOHCTPYKUMH, OOECIEUMBAIONIEH  BO3MOXKHOCTh
MIPOBOPAYMBAHUS KOPITyCca CHapsiia OTHOCUTENBHO 3apsiaa BB.

4. OTKO0JBbHOE JeliCTBHE

Ocoboe MecTo cpemad pa3pymUTeIbHBIX JEHCTBUM, B3phIBA
3aHMMAET OTKOJIBHOE JEUCTBHUE.
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Ha oTkombHOM [IEHICTBHHM OCHOBAaHO NMPUMEHEHUE TMONYYHUBIINX B
MOCIIETHEE BPEMS IITMPOKOE, PACTIPOCTPAHEHHUE 32 PYOSKOM CHApSIOB
¥ MHH, CHAPSDKCHHBIX IUIacTHUecKuMu BB.

CHapsiipl Takoro THNA B 3apyOexHOW  meyaTH  Ha3bIBAlOT
OpoHe00IHO-PyracHBIMH.

OHM WMEIOT TOHKOCTEHHBIH KOPITyC
5 (puc. 4), B IOHHOH YacCTH KOTOPOTO
HaxoAuTCs B3pwiBaTenb 2. [Ipu ymape o
OpOHIO WM OETOHUPOBAHHYIO MPETPALY
KOpIyc  CHapsia  CIUIIOIIMBAETCH.
Bmecre ¢ kopmycoM MeHsSET CBOIO
dopmy wm tmutactuyeckoe BB 4. B
pe3yibTaTe yBEIHMYUBACTCS IJIOMIAb
KOHTaKTa
BB ¢ mnoBepXHOCTBIO pa3pylaeMoi
nperpafsl. B3pelB  mpoucxogur npu
cpabaThIBaHUW B3pHIBATENSI B MOMEHT
HauOOJBIIETO CILTIOIIMBAHAS KOPITyCa.

Puc. 4. Cxema ycrpoiicTsa IIpun B3PBIBE 3apsiaa Ha
OpoHe-00HHO-(pyracHOro cHapsia:

1+ paccep;2— mypbmates; 3— TIOBEPXHOCTH NPETpajipl B TOILIE €€ I107]
BeIyLIHii 0sICOK; 4 —IIIacTHYecKoe JOCUCTBUEM JUHAMHUIYCCKOT O Yaapa
BB; 5 —wopnyc. BO3HMKAeT W PacHpOCTPaHAETCs
yIapHas BOJIHA, BBI3BIBAIOIIAS
IOCJIICAOBATCIIBHOC CXKaTHue oT

JIETBHBIX CJIOEB 3TOU Mperpaibl.

CwibHO CXaThle, HIYeM He yJIepKhBaeMble CJION Ha TPOTHBOITOJIOKHOM
CTOPOHE TIPerpajibl TP pacIIMpeHnid (KOTOpOoe HACTYIAeT MOCIe CHKaTHs)
OTKAIILIBAIOTCSI OT OCHOBHOM MAacChI TIPETpajibl U C OOJBIIONH CKOPOCTHIO
OTOPACHIBAIOTCS B CTOPOHY, MPOH3BOMS Pa3pyIIEHUs U TO-paxasl KUBYIO
cuty npoTuBHHKA. OTKOJI BHYTPEHHEW ITOBEPXHOCTH IMPOHCXOIUT 0Oe3
CKBO3HOTO IMPOOWBAHUS MPETPaJIbL.

5. 3oHbI pa3pyuieHmii U nepegaya B3pbiBa
HA PaCCTOSTHHE

Paspymaroniee JieficTBUE B3pbIBa HE OTrpaHN4MBAETCS
HETNOCPEACTBEHHOH OJM30CThI0O O0BEKTa K Pa3pbIBHOMY 3apsiiy. 30Ha
pa3pyLIeHUH, TPOU3BOJUMBIX B3PBIBOM, MOXKET JIOCTUTATh BHYIINUTEIBHBIX
pa3MepoB.OTH  pa3pylIeHHs MPOUCXOAST  BCIEACTBUE TOTO, YTO
oOpasyiomuecss TpH B3pbIBE ra3000pasHble NPOIYKTHI| Harpersie 10
BBICOKOW TEMIIEpaTypbl U CKaTble 1O OONBIIMX NABJICHUM, PacIIUpssCh,

! Mnacruueckue BB T0JIy4HJIH CBOE HA3BAHME 32 CIIOCOOHOCTL MEHATDL CBOIO (hopMmy.
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OKa3bIBAIOT AMHAMUYECKOE BO3JEHCTBHE HA IPEAMETHI, BCTPEUAIOIINECT
Ha wux noytd. Kpome Toro, moj BO3JEHCTBHEM MPOAYKTOB B3phIBA
MIPOMCXOIUT PE3KOE CIKATHUE OKPYIKAFOIIETO BO3/ayxa U 00pasyercsi BO3-
IyIIHAs yaapHas BOJHA.

BO6nusu 3apsiga B3pbIBUATOrO BellecTBA (PPOHT paziera MpPOLyKTOB
3pbIBa COBMeLIAETCs ¢ (POHTOM yJapHOI BOJIHBI, TAK KaK UX JBUKEHHE B
3TOW 30HE TPOMCXOIUT C OAMHAKOBOM CKOpOCThIO. IInoTHOCTH
MPOAYKTOB B3pbiBa B 20 pa3 MpeBbIILACT MIIOTHOCTh BO3/AyXa BO (hpoHTE
YAapHON BOJIHBI, IO3TOMY JUHAMHUYECKOE BO3ACUCTBHE MPOTYKTOB
B3pbIBA Ha OKPY’KAIOIIKE MPEIMEThI BOJIHM3H IIEHTPA B3PhIBAa 3HAYUTEIIHLHO
MPEBOCXOIUT JEHCTBUE YIAPHOU BOJIHBI.

CxkopocTb BO3IYIIIHON yAapHOU BOJIHBI YMEHBIIAETCS
MEIJIEHHEe  CKOpOCTM  JBIDKEHHMs  NpPOXYKTOB  B3phiBa.  Ha
pacctosHun  7—14  paguycoB 3apsma OT  LEHTpa  B3pbIBa
IIPOMCXOJUT OTPBIB yIaPHOU BOJHBI OT IPOAYKTOB B3pbiBa. Ha ynanenuu
14—20 paguycoB 3apsaa NPOAYKTHI B3pbIBA M yJaapHas BOJIHA
OKa3bIBAIOT INPHUOIU3UTENILHO paBHbIE MO CHJIE BO3/EHCTBHA, a Ha
paccrosiHun Gonee 20 paauycoB 3apsaa paspyLIMTENbHBIA 3¢ ¢exT
OKa3bIBACT TOJIBKO yZlapHasi BOJIHA.

VYnapHas BoiHa, BCTpeyasi Ha CBOEM IIyTH Iperpajy, OTpakaercs
OT Hee, 00pa3ysl OTPaKEHHYIO BOJHY, U JIaBIICHHE HA TPErpaay 3a cuer
HAJIOXKEHUsI BOJIH YBEJIMYHMBACTCS TOYTH BIBOE. 3a ()POHTOM YHapHOM
BOJIHBl JIBDKETCSI YBJIEUEHHBIH €10 BO3AyX, KOTOpBIA, Haleras Ha
Iperpajay, Co31aeT TaK Ha3bIBA€Mbll CKOPOCTHOM Hamop H emie Oosnblie
YBEJIMYMBACT JAABICHUE HA IIPETPaLy.

Ilo mepe ynmaneHuss OT MecTa B3pblBa yJapHas BOJIHA 3aTyxaer,
CKOPOCTb BO (DpOHTE BOJHBI IAJaeT M yJAapHas BOJHA IEPEXOIUT B
3BYKOBYIO.

Mexanudyeckue — paspyllieHMs, IPOU3BOJUMBIE B3PHIBOM, IO
MHTEHCUBHOCTH JIEJIAT HA TPH IPYIIIBL:

CHJIbHbBIE — Pa3pYILAIOTCS KAMEHHBIE COOPYKEHHUS;

YMEPEHHBIE WM  CPEINHUE — Ppa3pyLLAIOTCs JEPEBSIHHBIC
MIOCTPOMKH U TOJICTBIE OKOHHBIE CTEKIIA; Majble Wwin  ciadble —
NPUIOAHUMAETCSl UYEpeNulla Ha KpbIlIe U pa30MBatOTCs OOBIKHOBEHHbIE
OKOHHBIE CTEKJAa. 30HY, B KOTOPOW NPOUCXOIAT CHIbHBIE pa3pyLUCHHMS,
HA3bIBAIOT 30HOM CHIBHBIX Pa3pylICHUM, CpeOHHE pa3pylICHUs —
30HOM  CpemHMX  paspylieHHd W ciaaldble  pa3pymieHus — 30HON
cnalbIX pa3pyLICHUH.
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[Ipu B3pbIBe TpoTHIIOBOTO 3apsgaa maccoit 100 Kr 30Ha CHIBHBIX
paspymennii umeet paauyc 50 M, 30Ha cpeHux pazpymeHuit — 100 m u
ciabbix — 200 M.

Kpome mexanmueckux pa3pylieHUi yAapHas BOJIHA MOKET BbI3BaTh
B3pBIB (IETOHAIIMIO) APYTOTO B3PHIBYATOTO BEIECTBA, HAXOAIIETOCS Ha
3HAUUTENIBHOM YAAJEHUM OT odara B3pbiBa. UeM OOJIblIyI0 Maccy UMees
BB u yem oHO MoIiHee, TeM Ha 00JIbIIIee PacCTOSHUE MTePEIacTCs B3PHIB.
Ot 3apsma maccoit 100 T mepemaya B3pbIBa MPOMCXOJIUT HA PACCTOSIHHE
10 100 m.

Bo3MOXKHOCTh nepefaun B3pblBa Ha PACCTOSHHUE YUWUTHIBAIOT IPU
CTPOUTENLCTBE 3aBOJOB IO INPOU3BOJACTBY B3PbIBUATHIX BEIIECTB U
0oerpunacoB M CKIAAOB Al UX XpaHeHHs. UToOBI NpesoTBpaTUTh
KaTacTpo(uueckue paspylieHus, OTAEIbHbIE Il€Xa U XpaHMWIMIIA
pacnonararoT Ha Oe30NacHOM yJajleHuH Ipyr oT napyra. VMHorma wux
OKPY)KalOT 3eMJIIHBIMM BaJlaMH, OTPaHUYMBAIOLIMMHU paclpoCTpaHEeHHe
B3pbIBa. Eciu 3aBoj wiM ckiial OCTpoeH Oe3 yuyera 3TUX TpeOOBaHHUM,
TO CIIy4alHbII B3pbIB B OJHOM M3 3[JaHHUN MOXKET paclpOCTPAHUTBCS Ha
JpyrHe, NpUBeIs K MOJTHOMY YHUUTOXKEHUIO 3aBOJia WM CKJIA/Ia.

Bo3MoHOCTh Tiepenaud B3pblBA HAa PACCTOSHUE HEOOXOIMMO
YUUTBHIBATh M TPH OPTaHU3aLMH MTOJIEBBIX CKJIA/IOB, pacHoaras mradess
c OoempumacaMu Ha JOCTATOYHOM YIAJICHUH IPYr OT Jpyra, 4TOObI
B3pbIB OoempuracoB B OIHOM W3 HUX HE BBI3BANT JICTOHAIMIO
6oerpunacoB B Apyrux mrabensx. IIpu sTom cremyeT ucnonb3oBaTh
3aIIUTHOE BIIMSIHUE JIeca U perbeda MECTHOCTH.
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I'maBa b

B3PbIBYUATBIE BEHIECTBA, IPUMEHAEMbIE
B BOEHHON TEXHUKE

1. OcHOBHBIE TpeﬁOBaHlflﬂ, NPEeAbBABJACMbIC K B3PbIBYATBIM
BeleCcrBam

B nacrosee BpeMsi u3BecTHO Oosblioe koimvecTBo BB, oanako,
NPUMEHEHNE HALUIM CPABHUTEIBHO HEMHOTHE U3 HUX. OObsICHIETCS 3TO
TeM, 4YTO He Bce BB ynoBIETBOPAIOT mNpenbsABIsEMBIM K HUM
TpeOOBaHUSIM.

CoBpeMeHHbIE OOENPUNACH: pPAaKeTbl, CHapsAbl CTBOJBHOH H
PEaKTUBHON apTHUIEPUU, MOPCKUE TOPIE/bl, aBUALMOHHbIE OOMOBI —
UMEIOT CJI0KHOE YCTPOICTBO, HA X M3rOTOBJIICHUE 3aTPAaunBAETC MHOIO
TpyJa U MaTepuajbHbIX cpeAcTB. OrpoMHbIE pacXojbl CBS3aHBI C HX
JIOCTaBKOM Ha TEpPpUTOpUIO TpoTuBHUKA. [losTromy Obut0  OBI
HepasyMHbIM MCIOJIb30BaTh B Ooenpunacax BB manoil momrHoCTH.
Heobxomumocte  mpumeHeHuss B Ooempumacax  MomiHblx BB
OIIPE/IENAETCS. HE TOJNBKO SKOHOMHUYECKUMH cOOOpaxeHusMU. Pa3Butue
BOCHHOH TEXHUKHM HWJIET 0 IyTHU HENPEPHIBHOIO COPEBHOBAHUS MEXKIY
YBEJIIMUEHUEM  Pa3pyLIUTENBHOTO  JEHWCTBUS ~ OOempHuIiacoB |
COBEpILEHCTBOBAHUEM 3alIUTBI OT WX JAeHCTBUA. B 3THX ycnoBusx
ucnonp3oBanne BB manoit mommocTH cnenmano Obl  pUMEHEHHE
OTHENBbHBIX  BHIOB  OOENMpUNAacoB B  psie  ClIy4aeB  MPOCTO
0€CCMBICIIEHHBIM.

IIpu BeIOOpe BB s cHapspkeHuss kakoro-nubo Ooemnpumnaca
oOpamialoT BHUMaHHME NpEeXIEe BCEro Ha Xxapakrepuctuku BB, or
KOTOPBIX 3aBHCHUT €r0 MOIIIHOCTb: TETUIOTY B3pbIBA, 00BEM Ia3000pa3HBIX
NPOJYKTOB, INIOTHOCTh, CKOPOCTh JIeTOHAIMHU. [IpakTnyeckoe 3HaYeHHE
umeroT BB ¢ mpenenamu 4yBCTBUTENBHOCTH, 00ECHEUMBAIOIINMHE, C
OJTHOM CTOpOHBI, O€30MaCHOCTh NPU OOPALIEHUH, C APYTOH — JIETKOCTh
BO30YX/ICHUS B3pbIBHOT'O IIPEBPALLICHUSL.

boenpunacel pacxomyroTcss B OCHOBHOM B II€PHOJ BOWHBI, a HX
NPOU3BOJICTBO M HAKOIUIEHHWE B 0oe3amnacax apMHMBENETCS B MHPHOE
Bpems. [loaTomy Goenpumnachl 10KHBI ObITh IPUTOIHBI K JUINTEIBHOMY
XPaHEHHIO.
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Hns sroro BB, KOTOpBIMH CHapspKarOTCsS OOCTIPHIIACHI, JTOJIKHBI
COXpaHATh HEU3MEHHBIMH CBOM (DM3HKO-XMMHUYECKHE CBOWCTBa B
TEUeHUe JECATU U OoJiee JIeT.

IIpu konmoccanbHOM pacxoje OOeNpUIIacoB B COBPEMEHHBIX BOMHAX
BEJIMKAa TOTPEOHOCTh BO B3pBIBYATHIX BEIIECTBAX, MPOU3BOACTBO
KOTOpBIX PACTET COOTBETCTBEHHO YBEIMUCHUIO Pacxoja OOenpHIacoB.
UTo0Bl YAOBIETBOPUTH 3Ty MOTPEOHOCTh, croco0 w3roToBicHus BB
JOIDKEH OBITh TPOCTBIM, O€30MacHBIM W SKOHOMHYHBIM. OrpomHoe
3HAQUEHWE HWMEIOT HWCTOYHHUKU CBIPbS JUI TIOJYYEHHs B3pPBIBYATHIX
BemiecTB. Jlydie Bcero, €Ciid 3TO ChIPbE W3TOTABIMBAETCS B OOJBIINX
KOJIMYECTBAX B MUPHOE BPEMSI WIIH K€ MOJy4aeTCsl MOMYTHO MPU APYTUX
npou3BOJCTBaX. Hampumep, MCXOIHBIM MPOAYKTOM ISl TIPOM3BOICTBA
TpoTWiIa sBjsieTcs Tonyos. Ero momydaroT B OOJBIIMX KOMHUYECTBAX Kak
NOOOYHBIN NPOAYKT NpH INepepaboTke KaMEHHOrO YISl B KOKC JUIs
METaJLTypIU4ecKOi MPOMBIIIIEHHOCTH.

Jpyroe mupoko pacrnpocrpaneHHoe BB — rekcoreH nosy4aror us
ypOTpONHHA. YPOTPONMH MPUMEHSETCS B MEAULIMHE KaK JIEKApPCTBO MPH
MOYEYHBIX 3a00JIeBaHUAX W TpHIe. PaHblie ypOTpONHMH MOJTydYasid B
HeOOJIBIINX KOJMMYeCcTBaX U OH ObUT AoporuM. [losTomMy W rexcoreH B
Hayajie CBOEro IPOM3BOJCTBA OBLI Takke OdYeHb AOporuM. OmHaKo
TeKCOreH MMEET MPAKTHUECKU HEOTPAaHUYEHHYIO CHIPBEBYIO 0a3y, TaK Kak
€ro MCXOJHBIE POIYKTHl — YPOTPOIUH U a30THYIO KHUCIIOTY — MOXKHO
MOJTy4yaTh U3 YIS, BO3yXa U BOBI.

Ilocne Hana)xuBaHUS TPOMBIIUIEHHOTO IIpollecca IPOM3BOACTBA
YPOTpPOMNHHA TE€KCOT'€H CTaJl CPAaBHUTENLHO JAeieBbiM BB.

Kpome tpeGoBanmii 0 MOITHOCTH, YyBCTBHTEIBHOCTH, CTOMKOCTH U
SKOHOMHYHOCTH K BB mpenmbsBiseTcs Takke psa  CHENUATbHBIX
TpeOOBaHMU, BBITEKAIOUIMX M3 KOHKPETHBIX YCJIOBHHA WX IMPUMEHEHHUS.
Hanpumep, 1uist cHapsbkeHHs OOSTIPUIIAcOB KPYITHBIX KAIMOPOB METOIOM
3anMBKU TpUrogHbl BB, crocoOHble TuiaBUTBCS 0€3 pasioKeHUs HpH
OTHOCHUTEIIbHO HEBBICOKOH TEMIIEpaType.

PaccmoTpum Gonee moapoOHO MHUIMUpYROIIKME W Opu3aHTHBIE BB,
HAIIIe/INE MUPOKOe MPUMEHEHNE B BOCHHOW TEXHUKE, TIOTOMY YTO OHH
BIIOJTHE YJIOBJIETBOPSIOT TPEOOBAHUSIM, U3JI0’KEHHBIM BBIIIIE.
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2. Unmmmpyolye B3pbIBYATbIE BELIECTBA

Wanmmupyromme BB mpennasHaveHsl it BO3OYXKICHUS
(MHUIIMUPOBaHKSA) B3PBHIBHOTO MPEBpALICHUs] B 3apsgax OpHU3aHTHBIX
B3pBIBYATHIX BELIECTB U IIOPOXOB.

OCHOBHBIM OTJIMYMEM 3TOW rpymnnbl BB sBisiercss HEyCTOWYUMBOCTh
UX TOPEHUs NPH MOHKUIAHUY, IPAKTUYECKU MTHOBEHHO MEPEXOSILETO
B JICTOHALMIO.

Bo30yxnenne meroHarmy MHATMHPYONMX BB mpoucxomut nerde,
9YeM JPYrUX B3PHIBYATBHIX BEIIECTB. DTO OOBSICHACTCS OYEHb KOPOTKUM
MEpUOJOM  HAapacTaHWs  CKOPOCTH  B3PBIBHOIO  IPEBpAILEHUS
nHUIuupyomux BB 10 cBoero MakcMMaiabHOIO 3Ha4E€HUs] — CKOPOCTH
neroHauud.  OHM  00JMaJalOT  BBICOKOM  YYBCTBHUTEIIBHOCTBIO,
NPEBOCXOAIIEH YyBCTBUTEIBLHOCTh Opu3aHTHRIX BB B 10—12 pas, u
CIOCOOHBI JETOHMPOBATh OT IPOCTBIX HAYAIBHBIX UMITYJIbCOB (yaapa,
HAKOJIa, JIyHa OTHS) 1a)Ke B MaJIbIX KOJIMYECTBaX.

ITo cpaBHeHuto ¢ Opu3aHTHBIMM HHMIMMpYloue BB umeror Gonee
HU3KHE B3pBIBYATO-IHEPreTHYECKHE XapakTepucTuku. I1o stoit mpuunne
Y, KOHEYHO, M3-3a BBICOKOM YyBCTBUTEJILHOCTH HHULMHpYroue BB
aOCOJIOTHO HE MPUTOIHBI ISl CHAPSDKEHUST OOETIPUIIacoB M MOAPBIBHBIX
cpeactB. OcHOBHas 00jJacTb MX NPUMEHEHMs —  CpEICTBa
MHULIMUPOBAHUS, TpEJHA3HAYCHHbIE ISl BO30Y)KIEHHS B3pblBA WM
TOPEHUS B Pa3pbIBHOM HJIU IOPOXOBOM 3apsiJi€.

Beicokas 4yBCTBUTENBHOCTh HMHULMUpPYHOIIMX BB He mnossosser
MEPEBO3UTh MX B 4MCTOM Buze. [103TOMY NOiIydYeHHE MHULMHPYIOIIHAX
BB u cHapsikeHME UMM CpPEACTB HMHULMHUPOBAHMS IPOU3BOAUTCS HA
OJHOM M TOM K€ HPEeaNpusITHU. TpPHCIOPTHUPOBKA  CPEACTB
MHULMMPOBAHUS ~ TpU  COOJIOIGHMH  COOTBETCTBYIOLMX  MeEp
MIPEJOCTOPOKHOCTH ONACHOCTH HE NPEACTABIISET.

OCHOBHBIMHU MHULIMHpPYIOIIMMU BB sBIsIOTCA: TpeMyuas pTyTh, a3uj
ceunna, THPC, terpases.

I'pemyuas pryrs [HY(ONC),]- mepBoe u3 cTaBIIMX H3BECTHBIMHU
(1799 r.) 1 HalIeAIMX NpPaKTHYECKOE MPUMEHEHHEe HHULMUpYomux BB.
Ee momywaroT myTemM pacTBOPEHUS METAJUIMYECKOM PTYTH B a30THOM
KHCJIOTE C MOCIEIyIoNIe 00paboTKOM STHIIOBBIM CITHPTOM.

I'pemyuasi pTyTh — O€mnblil WM CEPhI KPUCTATUTUUECKUI TTOPOIIIOK.
Ona Jerko B3pbIBACTCA OT HE3HAYMUTENILHOIO  YyZAapa, BECbMa
YyBCTBUTENIbHA K HAKOIy U TpeOyeT OYeHb OCTOPOXKHOTO OOpalleHus.
Bozxa yMeHbIIAeT 4yBCTBUTENBHOCTb I'PEMYYEH PTYTH KO BCEM BHIAM
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HavanbHOro mmmynsca. IIpu comepxkannn 10% Boxbl rpemydas pTyTbh
TOPHUT, HE B3pbIBasch, a Ipu 30% BOJBI OHA HE 3aropaercs OT Jy4a OrHs
U JCTOHAIMI0 €€ MOXKHO BbI3BaTh TOJBKO C IIOMOIIBIO KaIlCHOJIS-
JIETOHATOpA.

[Ipu qyMTenHbHOM XpaHEHUH BO BIAXKHOM atMoc(epe rpemyyas pTyTh
TepsieT CBOM B3pbIBUAThIE CBOMCTBA.

B nmpucyrctBMM Biarm rpemyd4as pPTyTb JOBOJIbHO aKTHUBHO
B3aUMOJICUCTBYET C HEKOTOPHIMU MeTaiumiamMu. lIpu B3anmMoneicTBum C
QTIOMUHHEM OHa 0o0pa3yeT amajbramy, KOTopasi OBICTPO OKHCISIETCS U
paspymaer 00O0JIOYKY, CHEeNaHHyl0 H3 amoMuHui. ClenoBaTenbHO,
rpeMydylo PTYTb HEJb3s IOMEIIATh B ATFTOMUHHEBYIO O00JIOUKY.

C xenme3oM W MeIpl0 IpeMyyas pTYThb B3aUMOJCWUCTBYET MEHEe
aKTUBHO. B3aumogelicTBue ¢ kene30M CONPOBOXKAACTCS Pa3lIoKEHUEM
rpemMydell pTyTu U Kopposuen xenesa. [Ipy B3auMOIEHCTBUU C MENBIO
o0pa3yeTcsi YyBCTBUTEIBHOE K BHEITHUM BO3/IEHCTBUAM COEIMHEHUE —
rpemydas Mmefpb. JKenme3o M Menp JOIMYCKArOTCSl sl M3TOTOBJIECHHS
000JI0UeK TPEeMyuYepTYTHBIX M3JEIMH, HO OT COIPUKOCHOBEHHUS C
rpeMydell pTYTbIO OHM JIOJDKHbI OBbITh 3aIlMIIECHBI JIAKOBBIM WM
HUKEJIEBBIM TIOKPBITHEM.

I'pemydass pryrb B HacTosllee BpeMs IPUMEHSETCS s
CHApSKEHUS MOJPBIBHBIX KaIlCIOJIEH-IETOHATOPOB, ANEKTPO-
JETOHaTOPOB M B  KalCIOJIBHBIX  COCTaBax, MIyLIIMX Ha CHa
PSDKEHUE KaICHOJIEH-BOCIIAMEHUTEEH.

IlepBble apTHiUIepUiicKMEe KalCIOJIN-IETOHATOPHI, IOSIBUBIINECS B
1865 r., cHapspKkaUCh rpeMydell pTyThl0. BbICOKas 4yBCTBUTENBHOCTH
rpeMydeidl pTyTH SBWJIACh CEPbE3HBIM IIPENATCTBHEM Ha IyTH
JaJIbHEHMIIEro pa3BUTUS apTWILIEPUH, TaK KaK HE MO3BOJISLIA YBEJINYUTD
CKOPOCTH CHaps0B M3-3a OMACHOCTU UX MPEkKIAEBPEMEHHBIX Pa3phIBOB B
KaHaJle CTBOJA OpPYAMs WM IpuU yaape o nperpanay. Ilostomy odenb
BaXXHBIM ISl pa3BUTHS apTUIUIEPUU SIBUJIOCH OTKPBITUE a31/a CBUHLIA.

Asun cBunna [Pb(N;);] Bnepseie monyden B 1891 r., Ho gomroe
BpeMs HE HaXOJWJ MpakTUueckoro mpumeHenus. B 1916 r. npodeccop
C.I1.BykonoB mpeuioKul MNPUMEHATh a3ujl CBUHIIA B KarCHOJSX-
JIETOHATOPAX TSl OoenpunacoB MoOpckoil aptwniepun. B 1926—1928 1.
npodeccop Aprtwuiepuiickoil akamemuu A.A.CoJI0HHHA TOJPOOHO
M3y4Wsl CBOMCTBA a3Wja CBHHIA W pa3paboTan cmocod 0e30macHOro
TIOJTYYEeHHUS €T0 B OOJBIINX KOJINYECTBAX.
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B 1932 r. mpou3BoACTBO a3uzma CBHUHIIA OBUIO OCBOCHO 3aBOIAMHU
MIPOMBIIIIJIEHHOCTH.

A3uj CBHUHIIA TMONYYaeTCsl U3 METAJUIMYECKOro HATpHsl U CBUHLA B
pe3yibTaTe B3auMOJICUCTBUS UX C aMMHAKOM M a30THOM KUCJIOTOM.

A3un  cBHHIIA —  OCNbId  KPHUCTAUIMYCCKUN  MOPOIIOK,
HerurpockonuyHelid. K ynapy, TpeHuro, 0COOEHHO K HAaKOJy U JIydy OTrHs
a3y CBUHIIA MEHEe YyBCTBHUTENIEH, 4YeM Trpemyd4as pTyTb, a IO
VHUIIUpYIOIEH  CrocoGHOCTH' 3HAQUUTENILHO IPEBOCXOJIUT  €€.
Hampumep, mnis manmmuposanust 1 r terpuna HyxxkHo 0,29 T rpemyueit
prytu u tombko 0,025 r asuma cBuHIA. A3uj CBUHIIA HE TepsieT
CIOCOOHOCTH JIETOHUPOBATH BO BIIAKHOM COCTOSTHUH.

C amomuHHEM a3ul CBUHIA He B3aumogeiictByer. Ilpu
B3aUMOJICHCTBMM C MeAbl0 00pa3yeT OuYeHb YyBCTBUTENbHBIE K
MEXaHUYECKUM BO3/ICHCTBUSM COJIM Meau. Ero 00BIMHO 3ampeccoBBIBAIOT
B aJIFOMHUHHEBBIE 000JI0UKH.

A3y cBuHIA o0ONafaeT IUIOXOM chbimyuecThro. i ymyuiieHus
CBHITYYeCTH B HEr0 BBOAAT HEOOJIBIIOE KOJMYECTBO mapaduHa,
JEKCTPUHA WM JPYroro CKJIEUBAIOILEr0 BELIECTBA U TPAHYJIUPYIOT €ro.
['panynupoBaHHBId  a3uj  CBHMHIA  JIy4lle  Ipeccyercs, Jierde
OTMEPUBAETCS 10 00BEMY.

CpaBHHUTENBPHO MaJiasi YyBCTBUTEIFHOCTh a3W/ia CBUHLA W OOJbIIas
MHULMUPYIOIIAs CHOCOOHOCTh IMO3BOJMJIM IIUPOKO MPUMEHSTh €ro B
aApTUUICPHICKUX u MOJIPBIBHBIX KarcCroJIIX-J€TOHATOPAX.
Hcnonp3oBanue €ro B apTUWUIEPUHCKUX KAIICKOJIAX-AETOHATOPAX CAEIIAIIO
BO3MOJKHBIM YBEIMYEHHE CKOPOCTH TI0JIETA CHAPSIJIOB.

B karcromsx-BoCIIaMeHUTENSIX a3u]l CBUHIIA HE TIPUMEHSETCS M3-3a
CTIIOCOOHOCTH JIETOHMPOBATH B MAJIBIX KOJINYECTBAX.

THPC [CsH(NO,);0,PDb] - COKpaIlleHHOES Ha3BaHUeE
TPUHUTPOPE3OPLIMHATA CBUHIIA.

Brniepeeie THPC monyuen B 1914 1. B 1927 r. mpodeccop A. A.
ConoHrHa uccnenoBaji €ro CBOWCTBA M pa3paboTaa METOA MOIy4EHHs.
UcxonupiMu  mppaykrtamu it nonydenus  THPC  sBisirores
cTu(HUHOBAS KUCIOTa (TPUHUTPOPE3OPIMH), HUTpPAT CBHUHIA U
OukapOOHAT HATPHS.

1
Vavympyroniast ciocoOHOCTb — CHOCOOHOCT MHULMUPYIONUX BB BBI3bIBATH IETOHALMIO
OpU3aHTHBIX B3PHIBYATHIX BEILECTD.
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[Ipouecc nonyyernnss THPC cxoznen ¢ mpoiieccoM mosydeHus: a3ujia
CBMHIIA, MOATOMY JII HEro MCIOIb3YeTCsl AHAIOTWYHAs ammaparypa.
THPC no1o0H0 a3uy CBUHIIA TPUMEHSETCS TPaHyIUPOBAHHBIM.

THPC — MeNIKOKpUCTAIUTMUECKUH TIOPOIIOK JKEITOTO IIBETA,
MaJOTUTPOCKONMYEH, IPAKTUUECKW HE pacTBOpsieTcs B BOAE, HE
B3aUMOJICHCTBYET C MeTalaMH, TO3TOMY MOXKET OBITh TOMEIIEH B
JIF00YH0 METATTUYECKYIO 000JI0UKY.

THPC Bechma 9yBCTBHTEIICH K TEITIOBBIM BO3JICHCTBUSAM, 0OCOOCHHO K
Jydy OrHf, 4YeM OTJIMYaeTcs OT Apyrux uHummupyronmx BB. Ot mywa
oras, maxe or Wuckpel, THPC 06e30TkazHO BOCIUIAMEHSCTCS U
JNETOHHUPYET, 1aBasi IPU 3TOM CHJIbHOE IIIaMsl.

Wunnpupyromas cnocoOHOCTh €ro 3HAYMTENIbHO MEHBIIE, YeM Yy
rpemyuelt prytu: gaxe 2 r THPC He MoryT BbI3BaTh JETOHALMM TETPHIIA.
OObsicHsiercst 310 TeM, yro THPC umMeer Maiyto BEIMYMHY YCKOPEHHUS
B3pPbIBHOI'O NPEBPAILICHUSI.

YyscrurensHocts THPC k ynapy B 0 pa3 MeHblile, 4eM y rpeMydeit
pTYTM, WU B 2 pa3a MeHbllle, 4YeM Yy a3uja CBHUHLA. DBbicokas
yyBcTBUTENbHOCTh THPC K TEmnoBbIM BO3IEHUCTBHUSIM TPH  MaJoi
YyBCTBUTEIBHOCTU K yZIapy M COTPSACEHHUSIM JENaeT €ro yAOOHBIM JUIs
MIPUMEHEHUS B apTHJUIEPUICKUX KaIlCIOJIAX-IeToHaTopax. OqHako mMasas
WHULUHPYIOIIAsl  CHOCOOHOCTh HE  TO3BOJSIET  HMPUMEHSTH  €ro
CaMOCTOSITENIbHO KaK HMHULMMpYIOLIee B3pbiBUaToe BeuiecTBo. OH
LIMPOKO NMPUMEHSAETCS] B a3UJIHBIX JIyYEBBIX KaIlCIOJISIX-I€TOHATOpaX Kak
no6aBka, obserdaroniasi Bo30yk/IeHne JETOHALMH a3Ku/ia CBUHIA, a TAKXKe
B BOCIUIAMEHHTEJIBHBIX COCTABaX MUPONATPOHOB.

Terpazen [C,HgONj] mMeeT NIMHHOE XHMHYECKOE Ha3BaHHE —
IyaHWJIHUTPO30aMUHOTyaHWITeTpa3eH. Brnepsele nomyuen B 1910 r.,
OJTHAKO MPAaKTUYECKOE NPUMEHEHWE Hamen Toiabko B 20-X ropgax.
VcxoaHeIMu TIPOAYKTaMH Uil €ro TONYYEHHs SBIAIOTCS: OMKapOoHar
aMHHOTYaHWJIMHA, HUTPUT HATpusi M a3oTHasg kucnorta. [Iponecc
MOJIyYEHUS] COCTOMT BO B3aMMOACWCTBUM HArpeThIX BOAHBIX PacTBOPOB
HUTpaTa aMUHOTYaHUIMHA U HUTPUTA HATPUS.

TeTpazeH — KpUCTAJUIMYECKOE BEIIECTBO CBETIIO-XKEJITOTO IIBETA, B
BOJIE MNPAKTHMYECKH HEPACTBOPUM M  MAJIOTHTPOCKONHYEH, HE
B3aMMOJICHCTBYET C METAJUIAMHU M X OKHCIIAMH, €0 MOKHO ITIOMECTUTH B
TOOYI0 METAIUTHIECKYIO 000JIOUKY.

[lo 9yBCTBHTENFHOCTH K yaapy W HaKOJIy TeTpa3eH OJIM30K K
rpeMydeil pTyTH, WHHMLUUPYIOMAs CHOCOOHOCTh €ro 3HAYUTENIBHO
MeHble. Kak caMocTosITeIbHOe MHHULIUUPYIO-
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I1ee B3pBIBYATOE BEIECTBO MCIIOIH30BATh TETPa3eH HEBO3MOXKHO.

TerpazeH nHpPUMEHSIOT B KauyecTBE CEHCHOMIM3ATOPA.

[Ipumecs 2—3% TeTpazeHa K a3uAy CBUHIA PE3KO MOBBIIIAET
YYBCTBUTEJIBHOCTD MOCIIEIHETO K HAKOMIY.

3. bpu3aHTHBIE B3phIBYATHIE BellIECTBA

Ha3Banune Opu3aHTHBIX B3pBIBYATHIX BEIIECTB MPOUCXOAMUT OT
(dpanmysckoro cnoBa brisant — paszOuBaromuii, apoOsmid. Takum
Ha3BaHMEM OHHM O0fA3aHBl XapaKTepy pa3pylIAoIero ICHCTBHUS IPH
B3pbIBE, @ UMEHHO JPOOJICHUIO OJIM3KO PACIIOIOKEHHBIX MPEAMETOB.

3

/

Puc. 5. Cxema YCTpOWCTBA 3apsijia:
1 — Karcrob-1eToHaTop;, 2 — JIETOHATOP; 3 — B3PhIBYa TOS BEIIIECTBO

JleToHanusi SIBISIETCS OCHOBHBIM BHJIOM B3PBIBHOTO IPEBPAIIECHUS
OpH3aHTHBIX B3pBIBYATHIX BelIecTB. [0 cpaBHEHNIO ¢ MHUIMUPYIOUIMMU
OpuszanTHele BB 0051aaror 3HaUMTENIbHO MEHBIIEH 4yBCTBUTEIBHOCTHIO
K MPOCTHIM HAYAJIBHBIM HMITyJbCaM, U B YCJOBHUSX IPAKTHYECKOTO
NPUMEHEHHUS BbI3BaTh MX JETOHAIMIO C IMOMOUIBIO MPOCTHIX UMITYJIbCOB
He ymaercs. [leronamus Opum3anTHRIX BB B030yxmaercss OOBIYHO ¢
MOMOMIBIO KalcCrouisi-aeToHaropa. OJHaKko AJs1 HEKOTOPBIX OpHU3aHTHBIX
BB naxke B3pbIBHOTO MMITyJIbCa OT KalCIOJIS-AE€TOHATOPA HEAOCTATOUHO.
YroOb! BbI3BATh AETOHALMIO TaKMX BB, MPUMEHSIOT KallClob-A€TOHATOP
1 (puc. 5) BMecTe C [ETOHAaTOpOM 2, M3TOTOBJICHHBIM U3 OoJjee
YyBCTBUTEIBHOIO K B3PBIBHOMY HMMITYJIbCY B3pBIBYATOIO BEILECTBA U
YCWIMBAIOIINM JIEUCTBUE JETOHATOPA.

B3pbIBuaTo-3HEpreTHUECKIE XapaKTePUCTHKH OpH3aHTHBIX
B3PBIBUATHIX BEIIECTB (TEIJIOTA B3PbIBA, CKOPOCTD JETOHAIINH, Y IEIIbHbIH
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00beM Ta3000pa3HBIX MPOAYKTOB) 3HAYHMTEIHLHO BBINIC, YEeM Y
MHULAUPYIOIINX.

B3peiBuaro-sHepreTHyeckue  XapakTepUCTUKM U HEBBICOKAs
YYBCTBHUTEJIBHOCTh ONPEACTIIN Ha3HaueHue OpuzaHTHeIX BB. Onu
TPUMEHSIOTCS JUIL M3TOTOBICHHS PA3phIBHBIX 3apsyIOB- GOEIPHITACOB
(cHapsA0B, MUH, aBUAIIMOHHBIX O0MO, TOpres, OOEBBIX YacTeil pakeT) u
MOJPLIBHBIX cpenctB. Hekotopelie OpuzanthHbie BB wncnonb3yrorcs B
JIETOHATOPAX, KallCIOJSIX-IETOHATOpax, JECTOHUPYOIMX MIHypax. B
rocJieiHee BpeMsi OpM3aHTHBIE B3pbIBUAThIEC BEIECTBA CTAJIH BBOIWTH B
COCTaB IIOPOXOB M TBEPIABIX TOIUIMB B ILEASIX MOBBIIIEHUS MX
SHEPreTHYECKUX XapaKTEPUCTHK.

B niepuon BTopoii MUpOBO# BOMHBI U3 Opu3aHTHBIX BB B OCHOBHOM
UCTIONB30BAJICSI TPOTWJI, @ TaKXK€ CMECH M CIUIaBbl Ha €ro OCHOBE.
JlocTaToyHO MIMpPOKOE MpUMEHeHUe Hanu MomHble BB (terpui, T3H,
TeKCOTeH), KOTOPBIE MCIIOIh30BAINCH KaK B UUCTOM BHUJIE, TaK U B CMECSX
U CIUIaBaXx.

OTH B3pBIBYATHIC BEIIECTBA PUMEHSIIOTCS U B HACTOSIIEE BPEMSL.

Tporuan  [CgH,(NO,);CH;] - TpuaHTpOTOITYONn, cokpanienHo THT.

[lonmy4yeHue TpoTHIIa OCHOBAaHO Ha pEaKIMM HUTPOBAHMS TOJyoJa
CMECBIO a30THOU M CEPHOM KHUCIIOT.

Tpotun —  KpUCTAIMYECKOE  BELIECTBO  JKEJITOrO  IIBETA.
Temneparypa IUIaBIeHHs XHMHUYeckn uuctoro Tportwia 80, 85°C. Ha
MPaKTUKE 4Yalle ONpeNeNIIOT HE TEeMIeparypy IUIaBICHHS, a
TEMIIEpaTypy 3aTBEPICBAHUS, YTO TEOPETHYECKH OIHO W TO K€, HO
TEMIIEpaTypy 3aTBEpACBaHUS JIeTde ONpeNeuTh. lemrmeparypa
3aTBEPACBAHUSI TEXHUYECKOTO TPOJYKTA SIBISIETCS KPHUTEPUEM €Tro
YuCTOThl. TEeXHMYECKMH TPOTWI, MNPHUMEHSEMBIM JUI1 CHAPSDKEHMS
OoerpunacoB, JOMKEH HMETh TEMIIEpaTypy 3aTBEpACBaHMS HE HIKE
80,2° C. B BoeHHoe BpeMsi [OMycKalCsl TPOTHI C TEeMIIEpaTypoi
3arBepaeBanus He Humke 79° C.

TpoTun ManorurpocKonuueH W MpakTHYECKH HEpacTBOPUM B BOJIE.
[lpu uTenbHOM TNpeObIBAaHUM B BOAE COXPAHSET CIHOCOOHOCTD
B3pBIBAaThCS OT KAICIOJSI-AETOHATOPA, HE CHWXKas CBOMX B3pPHIBUATO-
SHEPTEeTHUYECKUX XapPaKTEPHCTUK. B XMMUYECKOM OTHOIICHUH SIBIISETCS

3apszioM B IIMPOKOM CMBICJIE CJIOBAa HAa3bIBAIOT ONPEICNICHHOE KOJMYECTBO
B3PBIBYATOrO BEIECTBA, MPETHA3HAYCHHOTO UL CO3MaHUs TOrO WiIM WHOTro dddekra. B
Ha3BaHUM 3apsia YKa3bIBaeTCsl OCHOBHOW XapakTep NEeHCTBUS (pa3pbIBHOM, BBINIMOHOM,
MeTaTebHbIN).
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BEIIECTBOM MAaJIOAKTHBHBIM, OOJAJaloOMM HHM3KOH PpEaKIHMOHHOM
cnocoOHOocThi0. C  MeTaJulaMM  TPOTHJI HE  B3aMMOJCHCTBYET,
pacTBopsieTcs B CIUPTE, OCH3UHE, alleTOHE, CEPHOM 1 a30THON KHCJIOTaX.
[llenmoun, a B MpUCYTCTBUY BJIATM U aMMHAK 00pa3yloT ¢ TPOTHIIOM OoJiee
YYBCTBHUTEJbHBIC, YEM CaM TPOTHJI, COSAMHEHHSI. XUMUYECKasi CTOMKOCTb
TpoTHia Beicokas. [Ipu oObIdHOM TeMmepaType TPOTHIT MOXKET XPaHUTHCS
B TEUEHHE UIMTEIHHOTO BpeMeHHU. llepeuncieHHble CBOWCTBA TPOTHIIA
MO3BOJIIIOT ~ XPaHWUTh €r0 B  HEOTAIUIMBAEMBIX IIOMEIICHHSAX B
HErepMEeTHUECKOH YKYIIOpKe, OHAKO 0053aTeIbHO B 3aKPHITON Tape, TakK
Kak MOJ JEHCTBUEM COJIHEYHOTO CBETA MOBEPXHOCTHBIM CIION TPOTHIIA
Oypeer.

3aMeTHOE pa3NloKeHWEe TPOTWIIA HACTYNaeT Ipu TeMIeparype
+ 150°C, 4TO 3HAYMTEITLHO BBIIIE, YeM €TI0 TeMIeparypa miaBjieHus. ITo
CBOWCTBO IO3BOJISIET CHAPSDKATh UM OOETPUIIACHI METOIOM 3aJIUBKH.

Tpotun simoBUT, ¥ TipU paboTe C HUM HEOOXOAMMO COOJIOAATH MEPHI
MPeaocTOpokHOCTH. OH C TPYAOM 3a)KUTaeTcsi OT CIMYKH: 3aKe4b €ro
TpyAHee, yeM OyMary wiM KepocuH. BocriaMeHMBIIMCH Ha BO3MYyXE,
TPOTWJI TOPUT CIOKOWHO CHJIBHO KONTAIIMM IulamMeHeM. HeOosbloe
KOJIMYECTBO TOPSILETO TPOTHIIAa MOKHO TMOTYLIUTh BOAOH. Ero ropenue B
3aMKHYTOM 00BbeMe, HalpuMep, B KopIityce Ooenpuraca, MOXKeT MepenTH

BO B3PbIB.

B3pbeiBuaTo-sHEepreTHUECKUEe XapaKTEePUCTHUKU TPOTHIIA JOCTATOYHO
BBICOKHME: Teruiota B3phiBa — 1010 KKaj/Kr, CKOpOCTh AETOHAIMH —
7000 m/cek.

VYpayHoe  coueTaHume  JOCTATOYHO  BBICOKMX  B3pbIBYATO-
SHEPreTHUUYECKUX XAPAKTEPUCTUK C XOPOLIEH XMMUYECKOW CTOMKOCTBIO,
MaJIO 4yBCTBUTEIBHOCTBIO, XUMUYECKON MHEPTHOCTBIO, CPAaBHUTEIIBHO
HU3KOM  TeMIepaTypodl  3aTBEpAEBaHMS M SBWIOCh  HPUYUHOM
JUIUTENIHOTO TIPUMEHEHUs TPOTUIIA B KAYECTBE OCHOBHOI'O OPU3aHTHOIO
B3pbIBUATOTO  BEILECTBA. [pPOTHI MNPUMEHSAIOT Ul  CHApsKEHHs
00€erpunacoB IMPakTHYECKH BCEX TUIOB, a TaKXkKe AJIS M3TOTOBJIECHMS
MOJPBIBHBIX CPEJICTB U IPOMEKYTOUHBIX JETOHATOPOB.

I'excoren [C3HQsNg] WA (CH,NO,)3 — LIUKIOTPUME-
THJICHTPUHUTPOAMHH BIIepBbIe ObLT moiydeH B 1899 r., HO n3yueHuem
€r0 CBONCTB 3aHsUIUCH TOJIBKO II0CJIE IIEPBOM MHUPOBOHM BOMHBI.

B paborax coBerckux yueHbix B 1932—1933 rr. Obiia
MOKA3aHa MEPCHEKTUBHOCT HOBOTO B3PHIBYATOIO BELIECTBA, UMEIOILETO
MPaKTUYECKU HEOIPAHUUECHHYIO ChIPHEBYIO 0a3y.
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I'excoreH OTHOCHTCS K YHCITy MOIIHBIX OpPH3aHTHBIX B3PBIBYATHIX
BEIECTB, O0JIaaeT BBICOKOH BOCHPHUMMYMBOCTBIO K JICTOHAIIWH,
MOBBILIEHHON YYyBCTBUTEJIBHOCTBIO K yAapy M TpeHHro. TexHU4YecKuil
TeKCOTreH MMEeET BHJI METKOKPUCTAIUIMYECKOTO OEI0ro MOPOIIKa U TI0X0
npeccyercs. IlmaBuTCsl TeKCOreH ¢ pPa3loKEHHWEM IIPU  BBICOKOM
temmeparype (203,5°C), MOSTOMy CHApsIKATH €r0 METOLOM 3aJTHBKH
HEBO3MOXHO.

[Tnoxast mpeccyeMocTh U MOBBIIIEHHAs] YyBCTBUTEIBHOCTh TEKCOTeHa
OTPaHMYMBAIOT €0 UCIIOJB30BaHME B YHCTOM Buae. OH MpUMeHsSeTCs B
PEOKUX CITydasix IJIsl U3TOTOBJICHUS ETOHATOPOB U BTOPUYHBIX 3apsi/IOB
KaICIOJIeH-T€TOHATOPOB. Panbire TEKCOTeH  TNPUMEHSJICI B
JIETOHUPYIOIMINX ITHYpaxX.

OOBIYHO TEKCOT€H MCHOJIb3yeTCd C HEOONBIIMM COAEp’KaHUEM
(ermaTu3aTopa, KOTOPBIM CHW)KAaeT YYBCTBHTEIBHOCTh TEKCOTeHa K
BHEIIHUM BO3JICHCTBUSIM M YIydlIaeT €ro IpeccyeMocTh, HO Kak
MHEpTHas 100aBKa YMEHBIIACT €T0 MOIHOCTb.

B kauectBe (ermaruzaropa HnpuMeHseTCs BOCK, IapaduH, cIuiaB
napaduHa ¢ uepesrHoM. DerMaTU3NPOBAHHBIA TEKCOTEH IS OTIMYHS
OKpalIMBaIOT OOABICHUEM KpacHUTeENs (CylaHa) B OPaH)KEBBIH IBET.

[Mpumensiemsrit B CLIIA s cHapsbkeHHs OoenpumnacoB coctaB A-3
coctoutr u3 91% rekcorena u 9% Bocka. OOmamas XOpOUIMMHU
TEXHOJIOTMUECKUMH U OKCIUTYyaTall[MOHHBIMH CBOWCTBAaMH, OH HWMeEET
MEHBIIYI0 TIO CpPaBHEHHIO C TEKCOTe-HOM CKOpPOCTh JETOHAIIUH
(8100 m/cek) 1 mrotHOCTS (1,59 r/em®).

B cMmecsx ¢ miacTuGUIMpPYOMUME BEIIECTBAMH T€KCOTEH 00pa3yeT
TUTACTHYECKHE  B3pHIBUYATHIE  BEIIECTBA, KOTOPHIMH  CHAPSIKAIOTCS
OponeboitHO-(hyracHbIe CHapsAbl W aBHALMOHHBIE OOMOBL. OmHO U3
takux BB, paspadortanneix B CILA, comepxur 75% rekcorena, 4,8%
IUHUTPOTONyoNa, 3,2% MOHOHUTPOTONYOJIa M PsAA  CHEUUATbHBIX
n06aBok. OHO OTJIMYAETCS BHICOKOH BS3KOCTBIO M CTIIOCOOHOCTBIO JIETKO
ne(popMUpOBATHCS.

Amnanorom reKcoreHa SIBIISIETCS OKTOI'€H (C4HgOgNs),
BIIEpBbIC MOMy4eHHbINH B 1943 1. [ cHapshKkeHUs 60eTpuIiacoB OKTOTEH
Hayaal TpUMEHATh 3a pybdeskom B 60-x romax. Ilo cpaBHeHumio c
TeKCOTEHOM OH MMEET HEeKOTOPbIE MPEUMYIIECTBA: OOJBIIYIO IUIOTHOCTD
(1,84 r/em®) 1 cropocts aeronarmu (9100 m/cek). OkToren Goiee CTOeK
K HarpeBaHUIo.
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B CHIA oxrtoreH mpuMeHseTCs Takke B BUAE 00aBOK B TBEPIBIX
PakeTHBIX TOIUIMBAX W  BBICOKODHEPIeTHYECKHUX  aApPTUILIEPUICKHUX
nopoxax. IIlupokoe npumeHenune 3toro BB orpaHuueHo ClI0KHOCTBIO
€ro MPOU3BOJCTBA.

Co BpeMeHHM BTOpPOH MHUPOBOW BOMHBI IPAKTUUECKOE 3HAUYECHUE
npuobpen mu [C(CH,ONO,),], BnepBbie momyuenusiii eme B 1901 T.
JluMpyeTKkue Ha3BaHUWE TOHA — IEHTA-dPUTPUTTETPAHUTPAT. THH
MOJY4al0T HUTPOBAHUEM YETBIPEXAaTOMHOIO CIUpPTa IEHTa3pUTPUTA.
[Mocnennmii momyyaroT U3 aueTanpaeruaa u popmanbaeruaa, TPOAyKTOB,
MIPUMEHSFOILMXCS TAKXKE JUIsl U3TOTOBJIEHUS IUIACTMACC U MEIULUHCKUX
IIpernapaToB.

B Hacrosmee BpeMsi pa3pabOTaHbl CHHTETHYECKHE METOJIBI
NoTy4deHus: popMalIbIeruia 1 aleTaabIeruia U3 JOCTYIHBIX U JICIIEBbIX
MaTepHaJIOB: ALETUICHA, BOAOPO/Ia U OKHUCH YIJIEPOAA.

ToH ob6namaer BBICOKOM YYyBCTBUTEIBHOCTBIO KO BCEM BHIAM
HauyaJbHbIX UMIYJIbcOB. Ilo  UyBCTBUTENBHOCTM K JETOHALUH
NPEBOCXOJUT  OCTAIbHbIE  OpHM3aHTHBIE  B3pbIBUYATHIE  BEILECTBA,
MPUMEHSIOIMECS B HACTOsIIEe BpeMs. BbICOKas 4YyBCTBUTEIBHOCTH
OrPaHUYMBAET BO3MOXHOCTh LIMPOKOIO MCIIOJIb30BAHUS TPHA B YHCTOM
Buzie. Ero npuMeHsoT B KauecTBe BTOPUUHBIX 3apsI0B AJISI CHAPSKEHUS
KaIlCIOJIEH-I€TOHATOPOB U U1 U3TOTOBJIEHUS AETOHATOPOB B HEKOTOPBIX
Ooenpurnacax.

Ton ¢uermatm3upyror no0aBkoi HeOONBIINX KoaudecTB (10 5%)
napajuHa, BOCKa M JAPYTUX BEIIECTB. DTUM 3aMETHO YMEHBINAIOT €ro
YYBCTBUTEJIBHOCTh K ynapy. (PierMaTu3upoBaHHBIA THH HCIHOJb3YETCS
JUISL CHApsDKEHUS JETOHUPYIOIIMX INHYPOB M JIETOHATOpOB. B romsl
BTOpoil MupoBoii BoitHel B CIIIA QuerMatu3upoBaHHBIM TIHOM
CHapsHKAIHNCh KyMYJISITUBHBIE OOCTIPUTIACH.

Bbricokas 4yBCTBUTENBHOCTD B 3HAYUTEIBHOM CTENEHN OrpaHUYUBAET
o0lacTh NMPUMEHEHHS M APYroro, JIOBOJIBHO MOIIHOTO OPH3aHTHOTO
B3pbIBUATOrO BELIECTBA — TETpWiIa (TPUHUTPOYEHUIMETUIHUTPO-
aMMHa), U3BECTHOI'O YK€ OKOJIO CTa JIET.

Terpun mnpuMeHseTcs TJIaBHBIM 00pa3oM s  W3TOTOBJICHUS
JIETOHATOPOB K PA3pbIBHBIM 3apsijiaM CHapsiioB, aBHaboMO W ApYrux
Ooerpunacos, a TaKKe IS BTOPUYHBIX 3apsiioB KOMOWHHMPOBAHHBIX
KaIlCKJIEH-IETOHATOPOB, B KOTOPBIX YIa4HO HUCIOJIB3YETCS €r0 BBICOKAS
BOCIIPUMUMYHMBOCTh K JETOHALIMM M JIOCTATOYHO OOJbIIAs MOIIHOCTb.
WHorna QuermMaTtu3supoBaHHBIA TETPWI NPUMEHAIOT B  KAayeCTBE
Pa3pBIBHOIO 3apsiia B MAIOKATUOEPHBIX CHAPAIAX.
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Bo Bpems BTOpoM MHpPOBOM BOWHBI BHUMAaHHE aMEPHUKAHCKHUX
XMUMHUKOB TIPUBJCKIM J[Ba BEIIECTBA —  ATWICHIUHUTPO-aMHUH
(CeHgN4O4) u mmoranomuurpaTauTpoamud (C4HgN4Og), momydmsiime
COKpAILICHHbIE HAa3BaHUS: d/IHA U JMHA. DTH BEIIECTBA UMEIOT HIMPOKYIO
CBIPbEBYIO 0a3y: MX MOJYYalOT U3 ATWICHA. DJiHA, HE yCTymas Mo CHUJie
B3pbIBa TETPHIY, MEHEe UYyBCTBUTEIIbHA K yJapy, 4YTO JelaeT ee
MPENoYTUTEIbHEE JJIsl UCTIONIb30BaHUs B Ooenpunacax. [{uHa mo cuie
B3pbIBA IPEBOCXOIUT 3JHY, SIBISIETCS XOPOIIMM  IUIACTU(HKATOPOM
HUTPOKJICTYATKH, OJJHAKO MO CPABHEHMIO C HHOIN MMeeT Oosee HU3KYIO
XUMHUYECKYIO CTOMKOCTh M 00Jiee BBICOKYIO UyBCTBUTEIBHOCTD K YAApy,
YTO 3aTPyIHAET NIMPOKOE MpUMEHEeHHe 3Toro BB.

3a pyOeKoM MPOBOAATCS AaTbHEHIINE UCCIIEOBaHNUS, HAIIPABICHHbIC
Ha W3BICKAHWE MOIIHBIX B3PbIBUATHIX BEIIECTB, MPUTOAHBIX JUIS
cHapsbkeHust OoenpurnacoB. B mneuatu [14] mosiBunock cooOmieHue o
cHHTe3e MOIIHBIX BB M3 Kiacca HUTPONPOM3BOAHBIX aTH(PaTUUECKUX
amMuHOB. OITHO M3 HUX — OUCTPHUHUTPOITHIMOYEBHHA — 10 MOILTHOCTU
npubnmkaeTcs K rekcoreHy (ckopocts netoHammu 8000 wm/cex mpu
miotHoctd 1,62 T/cM®), HO HMeeT Golee HU3KYIO TEMIEPaTypy
mrasienns (101°C).

3HaunTENbHOE BHUMAHHE YIENSETCs pa3pabOTKe M HCIOJIb30BAHHIO
KHIIKAX B3pbIBUaTHIX BeriecTB. PaspaboranHoe B CIIA xuakoe BB nox
Ha3BaHUEM «ACTpPOJIMT» HO MOUIHOCTH TIPUMEPHO B JBa pasa
MPEBOCXOJUT TPOTWI. lcronp30BaHME KUAKUX B3PHIBUATHIX BEIECTB
moI00HOTO TUTA B OOETIpHUIIacax CYMTAETCS IEPCIIEKTUBHBIM [ 14].

J1st cHapsDKeHHsT COBPEMEHHBIX OOETIPHUITACOB IIMPOKO MPUMEHSIOTCS
CMECH U CIUIaBbI Ha OCHOBE PACCMOTPEHHBIX OPHU3aHTHBIX B3PBHIBUATHIX
BEIECTB. JTO OOBSACHAETCA TEeM, 4YTO, KOMOMHHUpYS COOTHOLICHHE
KOMITIOHEHTOB, MOXKHO mono0pate BB ¢ HeoOXxomumbiMu s
MPAaKTHYECKOTO MCIIOJIb30BaHHS CBOMCTBAMHU.

OtnensHble BB mpu 10cTaTouHO — BBICOKMX — B3PbIBYATO-
SHEPreTHYECKUX XapaKTEePUCTUKAX 00JalaroT HEyIOBIETBOPUTEIHLHBIMU
TEXHOJIOTHYECKHMHU KayeCTBAaMH, HaIllpUMeEp, IUIABATCS C Pas3/IOKEHUEM,
M3-3a 4er0 HEBO3MOXKHO WIJIM BEChbMa TPYAHO HW3TOTOBUTH Pa3pHIBHOM
3apsizi, OCOOCHHO €CJIM BBIOOp Croco0a ero M3rOTOBJICHHS OTPaHWYCH.
Hanpumep, rekcoreH M TOH NpH TUTABJIEHUH pasiararorcs. [Ipumenss
CIUIaB WJIM CMECh TEeKCOreHa W TOHa C JPYITMMH B3pBIBUATHIMU
BEIIECTBAMH, TUIABAIIMMUCS 0€3 Pa3IOKEHHs, B YACTHOCTH C TPOTHIIOM,
MO’KHO M3TOTOBJISATh U3 HUX Pa3pbIBHBIE 3apsi/ibl METOAOM 3aJMBKH, YTO
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BECbMa BAXKHO JUIA KPYIHBIX OOEMPHIIACOB, KOTOpbIE OOBIYHO TaK H
CHAPSHKAIOTCSL.

[Ipumenenne cmecu wim cruiaBa BB Moxer onpenensTses
HEOOXOIMMOCTBIO IOIYYUTh 3apsi ¢ Oojbliell BOCIPUUMUYHMBOCTBIO K
JIETOHALIMM WM MEHbIIEH 4YyBCTBUTEIBHOCTBIO K COTPSICEHHIO IIpH
BBICTpEJIE, UeM Y UHAMBHU/IYaIbHOTO B3pbIBYATOTO BEILIECTBA.

C nomompio cMeceld M CIUIABOB MOXKHO JIOCTHYb TpeOyemoit
MOIIIHOCTH B3pbIBYATOrO BemiecTBa. OHM TO3BOJIIOT PEryJupoBaTh
Opu3aHTHOE M (hyracHOE JACHCTBHE B3PhIBA.

OnmarM W3 CcHocoOOB YBENMYEHHs] MOIIHOCTH Opu3aHTHBIX BB
SIBJIIETCS] BBEJICHUE B MX COCTaB ajJlOMUHHEBOW Iynpbl. Beenenne 17—
20% amOMUHUEBOH MyApBI yBeIHMIUBaeT GpyracHocTh Ha 35—80%.

OnpeneneHHbli  MHTEPEC  NPEACTABISET  ATFOMUHU3UPOBAHHBIN
tpotui, u3BecTHbI B CIIIA mox Ha3BaHumeM TpHUTOHAJA (COKpAIIEHHOE
obo3zHaueHue TA), KOTOpbIH MOXKET NPUMEHATbCA AJIsI CHapsHKEHHs
OCKOJIOYHBIX M OCKOJIOUHO-(hyracHbIX OoemnpuracoB. TpuUTOHan HMeeT
OoNbIIyI0 (YracHOCTb, Ye€M TPOTWI, U OOJIQJaeT 3a)KUraTeIbHBIMU
CBOMCTBaMHU, KOTOpbIe OOYCIIOBJIEHBl 00pa30BaHMEM pacKaJeHHbIX
YacTUL OKHCJIOB QIIOMUHHUS U IOBBILIEHHOH BOCIUIAMEHSIOIIEH
CIIOCOOHOCTBIO MPOIYKTOB B3PHIBA.

Jnst cHapspkeHus: OpOHEOOWHBIX M KYMYJISITUBHBIX CHAPSIOB, a TAKXKe
KPYITHBIX OOCTpHIacoB (yracHoro JeicTBusi (aBHaOOMO, MOPCKHX
TOpPIIE/l U MUH) IIUPOKO UCIIOIB3YETCs] COCTAB, NPEICTABISAIONINI COO0M
cMech (hIerMaTU3MPOBAHHOTO TEKCOTeHa M alTFOMUHUEBOM ITyIPbI.

Bo Bpemst BTOpOii MUPOBOM BOMHBI JUIsl CHAPSKEHUST KyMYJISITHBHBIX
CHapsAZ0B U (yracHeIX aBMaOOMO CTajl NMPUMEHSATHCS CIUIAB TPOTHIIA C
rekcoreHoM — TI". CoOTHOIIIEHHE KOMIIOHEHTOB B CIIJIaBE MOXET OBITh
pazmuunbiM: 0T 20 10 80% rexcorena u cootBeTcTBeHHO OT 80 10 20%
Tpotuna. [lo cBoMM  B3pbIBUaTBIM  CBOICTBAM UM B3PbIBYATO-
SHEpPreTHYEeCKUM XapakrepucTrkaMm cruiaB TI™ 3aHumaeT npoMexxyTodHoe
MOJI0XKEHUE MEKAY TPOTHIOM U I'€KCOI€HOM, IPHONMKasACh K TOMY U3
KOMIIOHEHTOB, KOJIMYECTBO KOToporo B cruiaBe Oosbine. Crtas TI' mo
MOIIHOCTH TPEBOCXOAUT TPOTHJI, MEHEE YyBCTBHUTEJICH 110 CPABHEHHMIO C
TeKCOTEHOM M 00J1aJaeT BBICOKOM BOCHPUMMYHMBOCTBIO K JIETOHAIIWH.
OnHako 4YyBCTBUTEIBHOCTH €0 BCE JK€ BBICOKA M 3TO MO3BOJSET
NPUMEHATh €ro TOJIBKO B TeX Ooenpumacax, KOTOpHIE HCIIBITHIBAIOT
CPaBHUTEIBHO MaJylble yCKOpeHus. [l CHIKEHHsS YyBCTBUTEIbHOCTU
CIIaBa B HETO BBOJUTCS (prierMaTusatop.
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[[lupokoe TpUMEHEHWE I  CHAPSOHKEHUS  APTWUICPUICKHAX
OoenpumacoB U 00eBbIX yacTeil paker ctpaH HATO momyumimm cocTaBbl
«By, mpexacrapnstonie co0oi cruiaBbl, conepkamme 60% rekcoreHa,
40% tpotmna u 1—5% dnermatuzaropa (ceepx 100%).

Jis  cHapshKeHUS KyMYJSITUBHBIX apTWUICPUIICKUX CHApsiIoB U
00€BBIX YacTeil MPOTUBOTAHKOBBIX M 3€HUTHBIX PAKET MPUMEHSIOTCS
COCTaBhI C TIOBBIIIICHHBIM COJIepyKaHreM rekcorena (1o 80%).

MormrHocts criaBoB TTT MokeT OBbITH yBeNM4eHa M00aBICHHEM B MX
cocrtaB amomuHneBol myapel. Criael TT'A (TpuasneH, TOpreKc) IUpOKO
NPUMEHSIOTCS  JJIs1  CHApsDKEHHS OOJBIIMHCTBA KPYIMHOKATHOEPHBIX
OoenpurmacoB (0OEBBIX YacTel pakeT, MOpckux Toprea U MuH). B CIIHA
cruiaBel TI'A o6o3navarorcs OykBamu HBX. CrutaB HBX-1 comepkur
40% Ttpotuna, 42% rekcorena, 18% amomunueBoit nyapel u 0,7%
¢dnermatuzaropa (ceepx 100%).

B CIIA namen npumenenue criaB Tpotwina (23%) ¢ OKTOreHOM
(77%), Ha3biBaeMblii OKTOJOM. [l0 HEKOTOPHIM NAHHBIM, OKTOJ TIO
OpH3aHTHOCTH NpeBocxoauT ciuiasbl T1. Hampumep, nmpoTuBoTaHKoBas
yhpapisieMasl pakeTa, CHapshHKEHHAsh OKTOJOM, IpOOMBaeT OpOHIO,
HEJIOCTYIHYIO Uil NpPOOMBaHHSA TaKOM JK€ paKEeTOW, CHapsHKEHHOM
coctaom TI' 40/60 (B wmcnuTene mMoKa3zaHO COJACp)KaHHE TPOTHIIA B
MPOLIEHTAX).

[pakTryeckuii UHTEpeC MPECTaBISIOT CIUIABBI, coAepikamue 50—
70% tpotmma m 30—50% ToHA, W3 KOTOPHIX HamOoiee IIHUPOKOEe
pactpoctpanenue B CLIHA momyunn cras 50/50, Ha3BaHHBIN TEHTOIHT-
50. CrmaBbl TpOTHIIA C TOHOM 00JIe€ UyBCTBUTEIIBHBI M XMMUUECKU MEHEE
croiiku, yem cruiaBsl TI'. MHTepec k HUM B CIIIA MOXHO OOBSICHUTH
OOJIBIIMM TI0 CPABHEHUIO C TEKCOTEHOM MPOM3BOACTBOM TAHA. [leHTONMNT-
50 mpumeHsieTcst T CHapsDKEHHsT KyMYJISITUBHBIX OoernpunacoB. Kpome
toro, B CIIA s M3roToBieHHs AETOHATOPOB HCIIONIB3YETCs CIUIAB,
coaepkamid 10% tpotuna u 90% 1Ha.

B CIIA npumensiercst Takxke cIuiaB, coaepkamuii 51% tporuna u
49% saHbI, MONYYUBIIMA HA3BaHKE 3THATONA.

PaccMoTpeHHBIE CcMecH W CIUIaBBI OTHOCATCS K YHCITY MOIIHBIX
B3pbIBUATHIX BemiecTB. OHAKO B psizie ciryyaeB Hanbomee 3phexTuBHBIM,
C TOYKH 3peHHs OOEBOr0 TPHUMEHEHWs, SBISETCS HWCIOIb30BaHHE
B3pBIBYATHIX BEIECTB cpeaHel MOMHOCTH. K MX 9uCiTy ciemyeT OTHECTH
CIUIaBbl U CMECH TPOTWJIA C JMHUTPOHAPTAIMHOM, TPUMEHSIEMBIC IS
CHAPSDKEHHSI OCKOJIOUHBIX CHApsI0B M MUH, KOpITyCa KOTOPBIX ClIENaHb
U3 XPYIKOTO CTAJIMCTOrO YyTryHa.
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Muuutponadpranun  [CioHg(NO,),] mnpuHaIeKUT K  YHCITy
B3pBIBUATHIX BEIIECTB CO CHa00 BBIPAKCHHBIMH  B3pPBIBYATHIMU
cBoiictBaMu. B uyncrom Buzae ero He mnpuMeHstoT. CMecH W CIUiaBbl
TPOTHJA C JAUHUTPOHA(PTAIMHOM HEJOCTATOYHO BOCHPUUMYMBBI K
JETOHAMM W JIETOHUPYIOT TOJBKO OT MOIIHBIX JI€TOHaTopoB. B
Hactosuee Bpems npumensitores ciassl TJ-50 u TH-60, conepxariue
50 u 60% nuHUTpOHA(TATMHA COOTBETCTBEHHO. PaHbIE MPUMEHSIINCH
cocrtasel TI-80 u T1-90.

B I'epmanum Bo BpeMs BTOPOWM MHUPOBOM BOMHBI B LIETSAX YACTUYHON
3aMeHbl TPOTWJIA JJIsl CHAPSDKEHMsT OOCTIPUIIAcOB MPUMEHSUICS CIUIaB U3
67% Ttpotuna u 33% TpuHUTpOHA(TANNHA.

B BoeHHOe Bpems, Korjga pacxoja OOEHpHUIacoB pe3KO BO3pacTaeT,
WCKITIOUUTEIBHO BA)KHOE 3HAYCHHE MPUOOPETAIOT TaK Ha3bIBaeMbIE
CypporaTHble B3pbIBUATHIC BEIECTBA, K YHCIY KOTOPBIX OTHOCSTCS
amMoTobl. AMMOTOIIBEI cogepkar oT 40 1o 90% aMMOHUITHOM CenuTpbl
u obo3znayarorcs: A-40, A-50, A-80, A-90. Uwucno o3HayaeT MpOIEHT
colep)kaHusi  celuTphl. YacTo coiepKaHHWE COCTaBHBIX — dacTeil
o0o3HavaeTcs IpoOkio, HarpuMep ammotod 60/40, Tae B yuciouTene —
MPOLIEHT CEJUTPHI, @ B 3HAMEHATEIe — TPOTHUIIA.

AmmonnitHo-cenutpenHoe BB, conepxamee 88% amMMoHMIHON
cenutpsl ¥ 12% auHUTpOoHADTAINHA, HA3BIBAIOT IITHEWACPUTOM.

ApTHIUIEpUIICKHE CHAPSIIBl CPEJHEro KajauOpa W MUHBI BO BpeMs
Bemukoii OrteuecTBeHHON BOWHBI CHapspkaiuch ammoronamu 80/20 u
90/10. IneliaepuT MPUMEHSIICS /1715l HATIOJTHEHHS MUH.

B mocnemnue TOomBI  BHMMaHWE 3apyO€KHBIX — CIEIHMAIUCTOB
MIPUBJICKAIOT JKUIIKAE B3PHIBYATHIE CMECH, IPEICTABISIONINE COOOM
pacTBOp TOpIOYEro B OKHUcIWTeNe. B KauecTBe OKHUCIUTENEH MOIyT
NPUMEHSTHCS TETPAHUTPOMETAH, KOHIIEHTPUPOBAHHASL a30THAS KHCIIOTA,
OKHCIIBI a30Ta, @ B KAQUECTBE TOPIOUMX KOMIOHEHTOB — YTJIEBOJIOPOJIBI
(6eH3011, TOTYON), HUITPOCOESIUHEHHSI, CIUPTHI.

C uCnosb30BaHUEM KUJIKUX B3pPBIBYATHIX CMECEH CO3/1aHbl MEpBbIE
oOpasupl  (yracHelx OoenpumacoB  «0OBEMHOro  B3pbiBa». llpu
cpabaThIBaHMHM TaKOro Ooempumaca oOpasyeTcs O0JIAKO a’pO30JIbHON
B3pBIBUATOMN cMecr', B3BEIICHHOH B BO3AyXe, KOTOpOE MOAPLIBACTCS
Pa3IMIHBIMHA CTIOCOOAMMU.

! ASPOSOHBHEIH CMECh TPECACTABIIACT co0oii T a30BYIO Cpeay B KOTOpOﬁ B3BCIHICHBI

KHJIKUE YaCTHIIBL.
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B ommume or O0OBMHBIX OOETIPUIIACOB, SBISIONIMXCS Kak OBl
TOYEYHBIMU HCTOYHUKAMH B3pBIBA, B OOETIpUIacax «00bEMHOTO B3PhIBa»
IPOUCXOUT paclipesie/ieHHe 3apsiia HaJl 3HAUUTEIbHOMN IUIOIA/IbI0, YTO
HAMHOT'0 YBEJIMYMBACT painyC OPAXKAIOLIEro JEHCTBUSL.

D¢ hexkTUBHOCTD AEHUCTBUS TaKUX OOEMPHUIIACOB BO3PACTAET 3a CUET
BOBJICUEHUS B PEAKIMIO B3PBIBHOTO IPEBPALLCHUS KUCIOPOJia BO3yXa B
Ka4ecTBE JIONOTHUTEIBHOIO OKMCIIUTEIISL.

[Ipenmonaraercss WCHONB30BaTh JKUJIKWE B3pbIBUAThIE CMECH B
PEaKTHBHBIX CHaps/iaX, MPEeJHA3HAUYCHHBIX JUI YCTAaHOBOK 3aJIIIOBOTO
OTHSL.

3a pyOexxoMm BemyTcsi pabOThl M HaJa B3PHIBUATHIMH CHCTEMaMH
reTepOreHHOr0 THIA, B KOTOPBIX COBMELIAIOTCS KHUIKHE U ra3000pa3HbIe
KOMITOHeHThl. [Ipu cHapspkeHMM OOENpHUIIacOB TAaKMMH  CMECSAMU
KOMIOHEeHTs! BB mpeuiaraercst pasmemars OTHACIBHO: KUIKUM — B
Kamepe, ra3000pa3HbIii — aJCOPOHUPOBAHHEIM' B AKTMBUPOBAHHOM YIIIC
Wi JApyroM BemiectBe. Ilepex B3phIBOM U3 3TUX KOMIIOHEHTOB
oOpasyercsi B3pblBUaTasi CHCTEMa B BHJE II€HbI, KOTOpas 3aTeM
MOJPBIBAETCSI OOBIYHBIM CIIOCOOOM.

Pa3pabaTbIBatoTCsl TeTepOreHHbIE B3PhIBYATHIE CHCTEMBI, B KOTOPBIX
TBEpAbIC YACTUIBI OKHCIUTENs (WM TOPIOYEro) pacrpeselieHbl B
XKHUIKOU (hase roproyero (Wi okuciurens). M3BecTHO O co3maHuu s
cHapsbkeHHs OoerpuniacoB BB, B KOTOpPBIX COBMEIIEHBI T€TEPOTSHHBIE
B3pbIBUAThIE CHCTEMBl C  ONUCAHHBIMM  BbIIIE  OPU3AaHTHBIMU
B3PbIBUATHIMHU BEIIECTBAMH.

! AncopOrst — QHU3NKO-XUMHIECKHUI MPOLIECC MOTIIOIIEHHUS ra3000pa3HbIX BEIICCTB

MIOBEPXHOCTBIO TBEPJIOTO TENA.
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[nmaBab6

OCHOBBI I[TPUMEHEHN A ITOPOXOB

1. BeicTpes U3 OrHeCTPEeIbHOT0 OPYKHUS
BricTpen' n3 OrHECTPEILHOTO OPYIKHS — BECHMA CIIOKHBINA U OBICTPO
MPOTEKAIOLIUI TpPOLEcC MPEBPALICHUS XUMHYECKOW 3SHEPrud Mopoxa
CHauaja B TEIUIOBYID DJHEPrHI0 IOPOXOBBIX TIa30B, a 3aTeM B
KMHETHYECKYI0 DHEPruI0 IBIKEHHMS CHapsAla M IOJABMKHBIX YacTel

OPYXKHSL.
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Puc. 6. Cxema cTBONa apTUILIEPUIACKOTO OPYAUSL:
1 — crBon; 2 — 3apsiaHas kamopa; 3 — cHapsin; 4 — 3aTBoOp

JI1st TIpOM3BOJCTBA BBICTpENa M3 apTUILUICPHICKOTO OPYIHS CITyXKaT
CTBOJI, CHApS/ ¥ IOPOXOBOM 3apsi] CO CPEJICTBOM BOCILUIAMEHEHUSL.

CrBon | (puc. 6) mpeacrasisier coOoit TpyOy, 3aKphITYIO C OIHOU
CTOPOHBI HETIOABMKHBIM 3aTBOPOM 4, a C Jpyroidl — IOJBHKHBIM
cHapsoM 3.

Jlo BbUIETa CHapsifa U3 KaHaja CTBOJIA OpyAus (PU3MKO-XUMHYECKHE
MPOLIECCHI, JISKAIIME B OCHOBE BBICTpENA, MPOMCXOAAT B 3aMKHYTOM
o0beMe, HM3MEHSIOMEMCsT 10 Mepe ABWKEeHUs cHapsna. OCHOBHBIMH
mapaMeTpaMy, XapaKTepU3YIOIMMHU BBICTPENl U3  OTHECTPEIHHOTO

! CrnoBo «BBICTPEID» B aApTUIUICPUUN UMCCT CICAYIOIINC 3HAYCHUA:

- COBOKYITHOCTbD ITPOIIECCOB, MPOTCKAIONINX B CTBOJIC OPpYAUsL;

- KOMIUICKT BCEX DJJICMCHTOB 6oenp1/maca, MPECAHA3HAYCHHOTO [JId 3apsKaHuA
opywms;

- MOMCHT BbUICTA CHaps/a M3 KaHaljla CTBOJIa OpyAus. B JaHHOM CJiy4ac CJIOBO
NPHUMEHEHO B IIEPBOM 3HAYCHUU.
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OPYXKHSI, SIBIISTFOTCS] CKOPOCTB JIBIDKCHHS CHApsiIa ¥ JIaBJICHUE TIOPOXOBBIX
ra3oB B KaHalle CTBOJNA. B mporecce BBICTpeNa OSTH IapaMeTph
W3MEHSIIOTCSL.

Puc. 7. K‘pPIBLIe 3aBUCUMOCTH CKOPOCTH JABMXKCHHA CHapsaaa U
JaBJICHUA TTOPOXOBBIX Ta30B B IIPOLIECCEC BbICTPEIIA:

1 — KpuBasi CKOPOCTH; 2 — KpHUBas JaBjieHus; P, — JaBieHre
BOCIUIaMeHeHus; Po— maBienue  dopcupoBanust; P max~ MakcumalibHOE
nasienue; P,) — nynbHoe naBiienue; Vo — HayajdbHas CKOPOCTh
JIBIKEHHSL CHApsijia; Ymax — MaKCHMalbHash CKOPOCTh JBYDKCHHS CHApsiia;
tn — MOMEHT BpPEMEHH, COOTBETCTBYIOIIMI MaKCH-HaJIbHOMY JaBJICHHUIO
MMOPOXOBBIX Ta30B;  ty— MOMEHT BPEMEHH, COOTBETCTBYIOIIHI
MPOXOXKJICHHIO  CHAPSIZIOM JIyJIBHOTO Cpe3a

ITo mepe cropanust nopoxa ckopocTb V (pHc. 7) IBUKEHHs CHapsaa
YBEJIMYMBACTCS OT HyJI 10 HEKOTOPOM MaKCUMAaJIbHOU BENHYMHBI V max-
HaBinenne P 1OpoXOBBIX Ta3oB cHauyajla pacTeT, JOCTUras B
OIIpEe/IeIeHHbI MOMEHT CBOETO MAaKCHUMAJIHOTO 3HAYeHUs Pmay, a 3aTeM
najnaer. Takol xapakrep W3MEHEHMs JABJICHUs B IpOLECCe BBICTpENa
OOBSICHSIETCSI ~ OCOOCHHOCTSIMH ~ TOPEHHsI ~ MOPOXOBOTO  3apsa,
paclIMpeHreM IOPOXOBBIX Ta30B M JIBUJKCHHUEM CHapsla I0 KaHaly
CTBOJIA OPYAUSI.

BeicTpen M3 apTHUICpUICKOrO Opyaus HAYMHAETCS C MOMEHTa
cnycka ynapHuka. Ilpm cmycke ynapHuka Ooek ynapser B JIHO
KallCIOJIbHOW BTYJIKM, B Ppe3y/JbTaTe€ YEero BOCIUIAMEHSIETCSl yIapHbIi
cocraB Kamcioma. OT Jyya OTHS KarCroJii 3aropaercs IOpoxX B
KancionbHOW BTynke. OOpasyrommecs B pe3ylbTaTe €ro CropaHus
MIOPOXOBBIE Ta3bl 3AKUTAIOT BOCIIAMEHUTENb, COCTOSIIMNA U3 BIMHOTO
nopoxa.

58



[Tpu ropeHnn BOCIUTAMEHHUTENS OOpa3yrOTCSl HArpeThie MO BBICOKOM
TeMIlepaTypsl Tasbl, cofepskamue Oomee 50% TBEpIBIX PACKATCHHBIX
gacTull. IIpomyKThl cropaHus BOCIUIAMEHUTENS CO3JAal0T B 3apsIHOM
Kamope opyaus JaBieHue BociuiamMeHeHus P, mopsinka 20—50 Krc/cM? i
BOCILJIAMEHSIOT TTIOPOXOBOH 3apsifl.

I'openne nOpPOXOBOro 3apsAna CONPOBOXKAACTCS 0Opa30BAHUEM
0O0JIBIIOr0 KOJIMYECTBA a30B, 00J1aJa0IIMX OTPOMHOM CHIION YIPYTOCTH.
CrpeMsch pacIIMpUTHCS, OPOXOBBIE Ta3bl IABAT HA JHO CHapsaa, Ha
CTEHKU M JTHO TWJIB3bI, @ Yepe3 HUX M Ha BHYTPEHHHUE CTCHKH 3apsiIHON
KaMOpbl 1 3aTBOP.

Cuna, co3maBaeMasi JaBJI€HUEM Ta30B HA 3aJIHIOK CTEHKY 3apsIHOMN
KaMOpBbl, BbI3bIBAET OTKAT CTBOJA OPYAHUs, a JABJICHUE HA JTHO CHapsja
MIPUBOJIUT CHAPS/ B IBUKECHUE.

OnHako JBIKEHUE CHapsja 10 KaHaly CTBOJAa HAYMHAETCsl HE cpasy
1I0CJIe BOCIUIAMEHEHHMSI TTOPOXOBOI'0 3apsija, a TOJBKO IIOCJIE TOro, Kak
JIaBJICHHE TIOPOXOBBIX Ta30B B 3apsSTHON KaMoOpe JOCTUTHET 3HaueHus Py,
JOCTaTOYHOTO Ul TPEOJOJEHHs CHIbl HMHEpIMH CHapsja M
COIIPOTHUBJICHUSI BPE3aHUIO BEIYLIErO MOSICKa B HApE3bl, UMEIOIUECS B
KaHajle CTBOJIA U TIpeJHA3HAUCHHBbIC /TSI COOOIIEHHS CHApsIy
BpAIIaTeJIbHOTO  JBIDKCHUsI, OOECTICUMBAIONIETO YCTOHYMBOCTH €ro
MoJIeTa Ha TPAaeKTOPHM IOCJE BbUIETA M3 KaHaja CTBOJA OpPYAHs. IJTO
JaBJICHHUE, MPU JOCTMKEHUH KOTOPOTO0 HAuYMHAETCS ABMKEHHE CHapsia
[0 KaHAJIy CTBOJIA OPY[Us, Ha3bIBaeTCs JaBieHueM (opcupoBanus. s
CYIIECTBYIOIINX apTUIUICPUICKUX OPYAUH OHO KOJeOJeTcss B Mpeeiax
250—500 krc/cM’ B 3aBHCHMOCTH OT YCTPOICTBA BELYIIEro MOSCKA M
Hape30B.

B HavyanbHBII MOMEHT BBICTpENa IIOPOXOBOM 3apsia TOPUT B
MoCTOSIHHOM oObeme. C HavyajaoM JBM)KEHHs CHapsi/ia 1Mo KaHally CTBOJIA
TOpPEHUE TIOPOXOBOI0 3apsiia MPOMCXOAUT B MEPEMEHHOM, HENPEPHIBHO
YBEJIMYMBAIOILEMCS] 0O0BbEMeE.

Pacmmpsironimecss mopoxoBble  ra3bl  COBEpIIAIOT  paboTy 1O
MEPEMEILICHUIO CHapsila W OKa3bIBalOT TEIUIOBOE U MEXaHUYECKOe
BO3/ICICTBHE HA CTEHKU KaHaJla CTBOJIA OPYAHSL.

Iloka ckOpOCTh CHapsia elie He BeNMKa, KOJIHMYECTBO IMOPOXOBBIX
ra30B yBEJIHMYHMBACTCS ObICTpee, 4eM 00BhEM 3aCHApSITHOTO MPOCTPAHCTBA,
JIaBJIEHUE TTOPOXOBBIX TA30B PacTeT U JOCTUTAET CBOETO MAaKCHMAJILHOTO
3HAUCHHUSI.

MakcuManbHOE —JIaBI€HHE TIOPOXOBBIX Ta30B  Pm.x  sABIsIETCS
BaKHEHUIIEH OaNTUCTUYECKOM XapakTepUCTUKOW BbicTpena. Mcxons u3
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HEOOXOMUMOCTH OOECTIeYeHHs] TPOYHOCTH CTBOJIA TIPH  CTpeNboOe
MaKCHMallbHOE JIaBJI€HHE TIIOPOXOBBIX Ta30B JJISI COBPEMEHHBIX
apTWUICPUICKUX Opyauii orpanuumBatoT mnpenenom  3000—5000
Kre/cM?.

MakcumanbHOE [aBJI€HUE MOPOXOBBIX I'a30B 3aBUCUT OT MHOTHUX
(axkTopoB (CBA3aHHBIX KaK CO CBOMCTBAMH IOPOXOBOI'O 3apsia, Tak U €
TEXHUYECKUMU JAaHHBIMH apTWUIEPUICKOrO OpyIuss U  YCIOBHUAMHU
CTpenbOBI): MacChl TOPOXOBOTO 3apsia; TeMIlepaTypbl, MOPOXOBOTO
3apsfa mepel CTPenbOOoil; MpUpOXbl, COCTaBa W MAapKH IOpOXa, W3
KOTOpPOTO COCTOMT 3apsi; Macchl CHapsaa, o0beMa 3apsiTHON KaMOpbI,
M3HOCA KaHasa CTBOJIA OPY/IHSL.

MakcumasbHOe JaBJIeHHE TIOPOXOBBIX Ta30B M3MEPSIOT KPEUIePHBIM
METOJIOM, OCHOBaHHBIM Ha OO0XATUM METHOTO KpPEIIEPHOIO CTOJIOMKa
LWIMHAPUYECKON M KOHMYEecKoH (popmbl. O BeJIMUUHE NaBICHUS CYIST
10 00’KaTHIO KPELIEPHOTO CTOI0MKA IIPH BBICTPEIIE.

Kpemepnsiii MeTron — He €IUHCTBEHHBIM METOH ONpEIesICHUs
MaKCUMAaJIbHOT'O JIaBJICHUs] TIOPOXOBBIX Ta3oB. Hanbonee coBpeMeHHBIM
SIBJISIETCS. METOJI, OCHOBAHHBIM Ha TEH30METPUPOBAHUH.

Kpome Benn4rHBI MAaKCUMAIBHOTO JIABICHHST OOJIBILIOE 3HAYCHHUE IS
NPaBWIBHOTO (DYHKIMOHMPOBAHUS OPYIUsl M CHapsijia TPU BBICTpETe
UMEeT CKOPOCTb HapacTaHUsl JaBJeHUs. Bpemsi — IOCTHXEHUS
MaKCUMAaJIbHOTO JaBJICHHS OIpPEAEIsIeTCs NPHUPOAOH, COCTaBOM H
Ka4ecTBOM MOpoxa, (OpMOH M pa3MepaMu TOPOXOBBIX 3JIEMEHTOB, a
TaKXKe KOHCTPYKILIMEH IOPOXOBOTI0 3apsiia.

Ilocne  gocTwkeHHs ~ MakCHMalbHOTO  3HAUEHUS  JABJICHHUE
MOPOXOBBIX ~ Tra3oB, HECMOTpPS Ha  IPOJAOJDKAIOIIEECs TOpEHHUE
opoxa M MPUTOK HOBBIX  Ta30B, HAuMHAET YMEHBIIAThCS
[JIaBHBIM  00pa3oM W3-32  OBICTPOrO  yBEIWYEHHS 3aCHAPSIHOTO
MPOCTPAHCTBA ¥ BO3PACTAHUSI TEIUIONOTEPb.

Korza mopoxoBoi#i 3apsi Croput, MpUTOK Ta30B Ipekpartutcs. OaHaKo
oOpa3oBaBILIMECs IPU TFOPEHMs 3apsiga rasbl oOJIANAlOT €IIe  OYCHb
OONIBIIMM  3aIIaCOM JHEPIrMM M Ha OCTaBILEMCS JI0 AYJIbHOIO cpesa
y4acTKe MPOJOIDKAIOT PACIIUPATHCS M COBEpIIATh padoTy, yBEIWYMBas
CKOPOCTh CHapsAaa. Tak Kak CKOPOCTh CHapsAa Ha 3TOM y4acTKe BEIUKa,
TO 00BEM 3aCHAPSTHOTO MPOCTPAHCTBA YBEIWYMBACTCSI OUCHb OBICTPO U
JIaBJIeHUE TIOPOXOBBIX T'a30B MPOJOJIKAeT ManaTh. CKOPOCTh, ¢ KOTOPOi
CHapsJ BbUICTACT M3 KaHala CTBOJIA OPYyIMs, MPHUHUMAETCS 32  €ro
HauyaJIbHYI0 CKOPOCTh V.
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ITocne BbUleTa CHapsiia U3 KaHaja CTBOJA OPYAUs IOPOXOBBIC rasbl,
BBITEKAIONIME C OONBIION CKOPOCTBIO BCJEJ 3a CHapsIoM, eIle
OKa3bIBAaIOT HA HEKOTOPOM PACCTOSIHUM OT QYJIFHOTO Cpe3a JaBJeHHE Ha
IHO CHapsga M COOOINAI0T €My JONOJHUTENIbHOE YCKOpPEHHE. ITO
NpOJIOJDKAeTCS /10 TeX MOp, MOKa JaBIeHHE Tra3oB, JCHCTBYIONIMX Ha
CHapAl, HE YPaBHOBECUTCS CONPOTUBIIEHHEM Bo31yxa. [loaTomy cHapsin
pUOOpETaeT MAKCUMAIBHYIO CKOPOCTh Vinax HE B MOMEHT IIPOXOXKICHUS
TyJIBHOTO Cpe3a, @ HA HEKOTOPOM PACCTOSIHUM OT HETO.

HauanbHast cKOpocTh CHapsiia SIBISIETCS. OJHOW U3 OCHOBHBIX
OaIIMCTUYECKUX XapaKTEPUCTHK, ONPENEIIIIOUIMX MOIIHOCT OpYAUs U
€ro 1aJIbHOOOMHOCTb.

JI1s1 COBpEMEHHBIX apTHUICPUICKUX OPYIHid €e BeIMUMHA HAXOAUTCS
B nipeaernax 700—1500 m/cex, a ay1si HEKOTOPBIX OPY/IHid U OoJIee.

HauanbHyro CKOpOCTh CHapsiia OMNPENEISIOT SKCIEePUMEHTAIbHBIM
nyreM. MeToa oOmnpeneneHus HayaJbHOM CKOPOCTH OCHOBaH Ha
W3MEPEHUH BpPEMEHH TOJIeTa CHapsaa MeXIy IBYMs TOYKaMH €ro
TPAaeKTOPUH, HAXOIAIIUMUCS APYT OT Apyra Ha CTPOrO OINpEIeIeHHOM
paccrosiHuM. BbIOpaHHBI  y4acTOK TpaeKTOPUM  OIPaHUYMBAETCS
OJIOKMPYIOIIMMH ~ YCTPOMCTBaMH,  TO3BOJISIIOIIMMH  (DUKCHUPOBATH
MOMEHTBI IIPOXO’K/IEHHS CHapsi/ia B HAYaJIbHOM M KOHEYHON TOUYKaxX 3TOro
ydacTka. sl perucTpaluy BpeMEHM IoJeTa CHapsia HCIOJb3YITCS
npuOOpHI, HA3bIBAEMBIE XPOHOMETPAMH.

HauanbHasi CKOPOCTh CHapsiZia 3aBUCHT OT TeX k€ (haKTOpPOB, 4TO U
MaKCHMaJIbHOE JaBJICHHE TIOPOXOBBIX Ta30B. J{eiicTBIE UX OAMHAKOBO, 32
WCKITIOYEHHEM BITUSIHUS MACChl CHaps/ia: C YBEJIMYEHHEM MacChl CHapsiaa
JIaBJICHUE TIOPOXOBBIX Ta30B YBEIMYMBACTCS, a HayallbHash CKOPOCTb
YMEHBIIAeTCH.

Bnusnne pasnuuHbiXx (pakTOpoB Ha OaJuIMCTHYECKHME IMapaMeTphbl
'BpIcTpena HEOOXOMMMO YUMTHIBATH MpPH CTpeb0e, MHAYe CTpeIbOa
Oyner Hed(pdexTHBHONH, a B psAAe CiIydyaeB MOMET IPHUBECTH K
MOBPEXICHUIO OPYANS M BBIBOJY €TI0 U3 CTPOSL.

Ha Oamnucrtuyeckue nmapaMeTpsl BBICTpeNa 3HAYUTENBHOE BIMSHHE
OKa3blBaeT IUIOTHOCTb 3apsbkaHus A, MpeAcTaBisiolmas coOoi

1
K Oammcrryeckum napamMeTpamMm  OTHOCATCA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHEI,

XapaKTEPpU3yro1ue CBOICTBA apTHHHCpHﬁCKOﬁ CUCTEMBI M OKa3bIBAaOIIWEC BJIUSAHUC
Ha JBHKCHME CHaps/ia B KaHaAJIC CTBOJIA OpyHus. B JaHHOM ClIy4a€ — Ha4daJlbHas
CKOPOCTb CHaps/Jia U MaKCUMAJIIbHOEC /IaBJICHUEC IOPOXOBBIX I'a30B.
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OTHOIIICHHE MAacChl IOPOXOBOTO 3apsija B KHJIOTpaMMax K o0beMy
3apsAqHON KaMOpbl B KyOMYecKuX jaeruMerpax. Yem Ooiblle MIOTHOCTD
3apspKaHMsl, TEM MEHbIE CBOOOIHBIH OOBEM, KOTOPBHIA MOTYT 3aHSTh
oOpasyromuecss MpU TOPEHHH TOPOXOBBIE Ta3bl, TeM OOJIbIIE UX
JIaBJICHUE ¥ TeM OOJIbIlIe HaYallbHas CKOPOCTh CHapsa.

[InoTHOCTH 3apsikaHus A1 COBPEMEHHBIX apTUILIEPUHCKUX OpYyIUil
cocraBmsier 0,7—0,8 kr/av’. OHa OrpaHHYMBACTCS IMABHBIM 0OPAa3OM
BMECTHMOCTBIO I10pOXa B TUIIB3Y.

Ilpu mmTenbHOW cTpensbe W3 OpyAWsl NPOMCXOAUT yBEIUYECHHE
o0beMa 3apsIHOM KaMophl 3a CYET €€ YUIMHEHHS OT pasrapa. JTo
MIPUBOAUT K YMEHBIIEHHUIO IUIOTHOCTH 3apspKaHus A M MaJeHHIO
HAyYaJIbHOM CKOPOCTH V(, YTO CHMXKAET 3((PEKTUBHOCTh CTPEIBOBI H
YBEIIMUMBACT PACCEUBAHUE CHAPSIIOB.

VYanuHenue  3apsAHOM  KaMOphl  MOXKET  OBITh  OINpEJesieHO

c NOMOIIBIO  CIICIUAIBHOTO npudopa 3amepa KaMOPBI
(IT3K), cocrosmmero w3 IMMTaHTU C JETICHUSAMH B MWDUIMMETpax U
MEPUTEILHOTO KOJIBIIA, JTHAMETP KOTOPOT'o 030K K

JMaMeTpy BeIyIIero nosicka cHapsa. CTBOJBI C yIJIMHEHUEM 3apsIHOM
KaMopbl, JOCTUTIIEH Mpezena, MpU KOTOPOM  CTpeib0a  CTAHOBHUTCS
HEe(hPEeKTUBHOM, BHIOPAKOBBIBAIOTCSI.

Ilpn xpaHeHun OoenpuIIacoB B JIETHEE BPEMsSI HEYKPBITHIMU
MIOPOXOBBIE 3aps/ibl MOTYT HAarpeThesl 10 OYEHb BHICOKOW TEMIIEpaTyphbl
(+60°C). ITomoGHOe obpaleH e ¢ GOSTPHUITACAMI HEIOITYCTHMO.

HccnenoBanus Iokaszanu, 4YTO JaXe B YCIOBHMSAX TPOIMHYECKOTO
KiIMMaTta IIpd [pPaBWIbHOM  oOOpamieHMH ¢ Ooempumacamu |
COOTBETCTBYIOIIEM ux XpaHEHUU TemIeparypa
IIOPOXOBOI'O  3apsila HE  IIOJHUMACTCA  BBIIIE +50°C, a B
OONbLIMHCTBE  ClIyyaeB OHa  OKasblBaeTcs  Hmke.  CuMTalor,
4yro, ecnu Ooempumacel XpaHATcd 0€3  HAapyIICHUH, YKPBITHI
OT MNpAMOr0  BO3JCHCTBHA  CONHEYHBIX JIyded, TeMmepaTypa
TIOPOXOBOTO 3apsisia ObiBaeT He Bhiie +40°C.

OmHako ¥ 1mpu  Takoil TemmepaType IOpPOXOBOrO  3apsja
MaKCHMallbHOE [aBJICHWE  TIOPOXOBBIX  Ta30B M HadalbHas
CKOPOCTh CHAPSNA OKA3BIBAIOTCA BBINIE, YeM mpH Temmeparype +15°C,
cooTBeTcTBeHHO Ha 10—17 m 2—6% B 3aBUCHMOCTH OT NPHUPOABI U
COCTaBa MOpoxa U KOHCTPYKTUBHBIX OCOOCHHOCTEH 3apsia.

W3menenne Ttemneparypsl IOPOXOBOIO 3apsiia Ha 1° Bciencreue
W3MEHEHMs] HAa4YaJIbHOI CKOPOCTH MEHSET JAJIbHOCTB I0JIETa CHAapsiaa Ha
40—50 M nipu cTpenbOe Ha 25—30 kM.
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[lpy TOArOTOBKE WCXOIHBIX IAHHBIX JJISI CTPENBbOBI W3MEHEHHE
HAaYaJIbHOM CKOPOCTH B 3aBHCHMOCTH OT TEMIIEpaTypbl IMOPOXOBOTO
3apsaia Y4YHUTBIBACTCA BBCIACHUCM COOTBCTCTB}GOH.[CIZ IIOIIpaBKH. Ecnn
MOPOX YBJIQXKHEH, TO HadallbHasi CKOPOCTh U MAaKCHMAJILHOE JaBJICHUE
IIOPOXOBBIX TI'a30B YMCHBIIACTCA. B noneBbix YCIOBHAX BJIAXKHOCTDH
nopoxa ONPECIUTh HENb3s M TOITOMY Y4YEeCTh €€ MpH CTpenboe
HEBO3MOXKHO. [Ipu cTpensbe yBIa)KHEHHBIMH IMOPOXOBBIMH 3apsiiaMH
OyIyT UMeTh MeCTO HeJoJieThl. [109TOMy IOpOXOBBIE 3apsiIbl CIIEIyeT
o0eperaTh OT YBJIaKHCHUSI.

2. HexenartesibHbIe SIBJICHHS IIPH BbICTpeJie

Beictpen W3 apTWUIEpHIICKOTO  OpyIust  COIIPOBOXKIAETCS
HE)KeNaTeIbHbIMA  TTOOOYHBIMU  SIBIEHMSMH, KOTOpPbIE OKa3bIBalOT
BIIHsIHUE HA 3()(HEKTUBHOCTH OOEBOTO MPUMEHEHHUS OPYIHSI.

K 5TuM n0OOYHBIM SIBIEHHUSAM OTHOCATCS: IUIaMsl, 3BYK, JAbIM U pa3rap
KaHajia CTBOJIa OPYIUsL.

[Inamst mpu BBICTpene JIEMacKUpYeT CcTpelnsitomee opyaue. b
3aTpYAHSET BEACHHE MPHILEIHLHOTO OTHS C BHICOKUM TEMIIOM CTPEIBOBI.
Pasrap kaHana cTBoJIa OpYyIHs CHIDKAET €r0 KUBYYECTh, T. €. YMECHBIIIACT
KOJIMYECTBO BBICTPEJIOB, KOTOPOE MOXHO MPOU3BECTH W3 Opyaust Oe3
3aMETHOTO CHIXEHUsI 3P (PEeKTUBHOCTH CTPENHOBI.

Ilnamsa mnpu BbicTpenie oOpa3zyeTcs BCIEICTBHE JIOTOpPaHHMsA Ha
BO3/lyX€ BBUICTAIOIIMX M3 KaHala CTBOJA TOPIOYMX Ta30B (OKUCH
yriepoja, BOJOPO/AA, METaHa) W CBEUYCHUS PACKaJEHHbIX Ta30B H
TBepAbIX dvacTull. OHO MOSABISETCS HAa HEKOTOPOM pACCTOSIHUU OT
TyIIBHOTO Cpe3a B MEpeJHEH YacTH BBIPHIBAIOIIETOCS M3 KaHalla CTBOJIA
ra3oBOro odJaxa.

WHorna mpu cTpenbOe M3 apTWIUICPUHCKUX OpyOWid Hapsiay c
TyJIbHBIM HaOIoaaeTcst TaK Ha3bIBAEMOE obpatHOe
wiamst. [losiBisieTcs OHO y  Ka3eHHOM dYacTu  opyaus  IpH
OTKpPBIBAaHUM 3aTBOpA U TAKXKE SBISETCS CIIEICTBUEM T'OPEHMS TOPIOYMX
KOMITOHEHTOB TIOPOXOBBIX T'a30B, OCTABIIMXCS B KaHaje CTBOJA M HE
YCIEBIIMX OXJaauThcsa. Hamumume oOparHaro miaMeHH  MOXKET
MPEJCTABIATh OMACHOCTh JJISi CTPENISIONIET0, OCOOCHHO TIIPH CTpPENbOe
13 TAHKOBBIX ITyIIIEK.

Ha BO3HUKHOBEHHE OOpAaTHOrO IUIAMEHU NpPU BBICTPENE BIUSET
OO0JIBILIOE KOJIMYECTBO (DAKTOPOB, IJIABHBIE M3 KOTOPBIX 3aBUCAT OT
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KOHCTPYKILIUHM OpPYIMs W YCJIOBHH CTPENbOBI, OT YCTpOICTBa 3apsiia |
CBOMCTB MOPOXOB, & TaK)Ke OT BHEITHUX METEOPOJOTHUECKHUX YCIIOBHIL.
Bcerpeunslii Betep npu cTpesb0e criocoOCTBYET 3a1epKaHUI0 TOPOXOBBIX
ra30B B KaHaJIe CTBOJIA U TMOSBJICHUIO OOPATHOTO IJIAMEHHU.

3Byk nmnpu BbICTpele — sBICHHE HewzOexHoe. [IpuunbHamu
BO3HUKHOBEHHS 3BYKOBBIX BOJH SBJISIIOTCS: JAWHAMMYECKHHA ynap
MOPOXOBBIX Ta30B O BO3/YX; B3PhIB FOPIOUYUX KOMIIOHEHTOB MOPOXOBBIX
ra3oB npu oOpa30BaHMM IUIAMEHH; yJIap Ta30BBIX MOJIEKYJI O CTEHKH
KaHajla CTBOJIa M JBI)KEHHE CHapsiga 10 KaHaly, MPUBOJIINE CTBOJ B
KoJsie0aTenbHOe IBIKEHNE; BO3MYILICHHE BO3/IyXa OT ABWKECHUS CHApsIa.
3BYK IpH BBICTpEJIC TEM CUIIbHEE, YeM OoJblle Kaaulp opyawus, Macca
3apsi/a ¥ BBIIIE TABJICHUE TOPOXOBBIX I'a30B.

JpIM, 00Opa3syromumiicsi pU BBICTPEIE, MPeJCTaBIsAeT cOO0N MelKue
TBEpIblC YaCTHIIBI, B3BEUICHHbIE B TIOPOXOBBIX Ta3zax. [JaBHBIM
WMCTOYHUKOM 3TUX 4YaCTHIl SBIISIOTCS BOCIUIAMEHHTENb W3 JIBIMHOTO
Mopoxa, Tameracsime J00aBKU, YacTUIBl YIJepoaa, oO0pa3yromuecs
MpU CTOPaHMU MaTepHhaia KapTy3a 3apsga ©  OOTIOPUPYIOIIUX
(YIUTOTHSIFOIIHX) YCTPOUCTB.

Pazrap — »5TO paspylieHHe BHYTPEHHEH MOBEPXHOCTH KaHaja
CTBOJIA B Pe3yJIbTaTe JNEWCTBUS MOPOXOBBIX I'a30B B YCIOBHUIX BBICOKHX
TEMIIEpaTyp U JIaBICHUH.

[ToBepxHOCTh MeTaJIa M3 TJIAJKOW M MOJIMPOBAHHOM MPEBpAIaeTCs
CHayajia B MaTOBYIO, a 3aT€M B IIEPOXOBATYIO, KOTOPasi B JaJIbHEHUIIIEM
WCTIeHIpsIeTCS MEJNKMMHU TpEelIMHAMH W KaHaiblamu. llosBisieTcss Tak
Has3bIBaeMasl «ceTka pasrapay. [locie rmosBieHus TpeIuH ra3sl ¥ CHapsa
YK€ YUCTO MEXaHW4YECKH TMPOIOJDKAIOT Pa3pyIICHHE TOBEPXHOCTH.
JBurarommiics ¢ OOJBIIOW  CKOPOCTBIO  CHapsil, a  TakKxke
MPOPBIBAIOIIMECS] MEXAY CHapAIOM M CTEHKAMH KaHalla CTBOJIA Ta3bl
MEXaHUYECKH CPBHIBAIOT YaCTUUKU METalla, YTO OCOOCHHO CKa3bIBACTCS
npy OOJBIIOM YHCIIE BBICTPEINIOB, OBICTPO CIEAYIOLIMX OJHH 32 APYTUM,
KOT'J]a MOBEPXHOCTh HE YCIIEBAET OXJIAKIATHCS.

Ilo mepe yBenuueHusi pasrapa METKOCTb OPYAUs YMEHbBILACTCS U
HACTYIaeT MOMEHT, KOIJa OpyAWEe CTAHOBUTCS  COBEPILEHHO
HETMPUTOTHBIM K 00€BOMY HCTIOIB30BAHHIO.

Yuco BBICTPENIOB IO MOIHOTO M3HOCA 3aBUCUT TJIABHBIM 00pa3oM OT
KajuOpa opyaus, BEIMIUHBI IOPOXOBOTO 3apsiia M CBOMCTB mopoxa. Yem
OosbIlie 3apsi U BBIIIE KAIOPUHHOCTH MOPOXa, TeM OBICTpee HACTYIaeT
U3HOC.

64



Y COBpEMEHHBIX OpYAMI TOJIHBIA H3HOC MOXKET HACTYIHUTh OYEHb
obicTpo: mocie 500 u MeHee BeICTpenoB. Eciau mpuHATH BO BHUMAaHHE,
YTO MPOJOJIKUTEIBHOCTh BBICTPENIA HM3MEPSETCS THICSYHBIMU JOJISIMHU
CeKYH/IbI, TO «paboyasi >KU3HbBY» COBPEMEHHBIX OpPYIHH UIUTCS BCEro
HECKOJIBKO CEKYH].

Ilis  GopeOBI ¢ BpeAHBIM  BIMSHUEM TOOOYHBIX  SIBJICHHH,
COMPOBOXJAIOIIMX  BBICTPENl, IPUMEHSIOTCS  pa3jIM4YHble  MEpBIL.
Hanpumep, s ycrpaneHus oOpaTHOTO IUIaMEHHU cpa3y MOCIe BBICTpeNa
nepes OTKPbIBAHUEM 3aTBOpPA MPOM3BOIAT MPOAYBKY KaHaia CTBOJA C
IOMOIIBI0 3KekTopa’. JIis yMEHbIIGHHs pa3rapa CTBONA IPUMEHSIOT
0c00BI€ BBICOKOIIPOYHBIE CTAJIH.

OpHako ~ Hambonee  paJuKalbHBIM  CPEICTBOM  SIBJISIETCS
KCIIOJIb30BaHME  TIOPOXOB  C  ONpEACNICHHbIMH  CBOMCTBAMH U
KOHCTPYKTHUBHOE COBEPILIEHCTBOBAHNE METATENIbHBIX 3apPsiI0B.

3. OcHOBHbIE 3aKOHOMEPHOCTH I'OPeHUsI OPOXOB

l'openne rmopoxa sBIsSE€TCA COCTaBHOM  4acTblO  IIpolecca,
NPOTEKAIOWIETO TpPHU  BBICTPENE M3 OIHECTPEIBHOTO OpYXHS U
NPEACTaBIsIeT CO0OM COBOKYNHOCTh pA3IMYHBIX  (HU3MYECKUX U
XUMHUYECKHX IOOLIECCOB, B PE3YNbTaTe KOTOPHIX TBEPAOE B MCXOIHOM
COCTOSIHMM BEILIECTBO (IIOPOX) IpeBpalaeTcs B ra3000pa3Hble MPOIYKTHI,
a XMMHYECKasi SHEprus, 3aKIIOYEHHAs B IOPOXE, BBIJIEISIETCS B BUIE
TerIa.

IIpouecc ropeHus MOPOXOB YCIOBHO JEJIAT HAa TPU CTaIUMU:
BO30YK/IeHHE TIpoliecca (3aropaHue), pacHpocTpaHEeHHE Ipolecca I1o
MOBEPXHOCTH (BOCIUIAMEHEHUE) U PacIpOCTpaHEHUE IMpolecca B IIyOb
BelecTBa (COOCTBEHHO TOPEHHE).

3aropaHue SIBJIIETCS HAa4albHOW CTaJveil BOCIUIAMEHEHUS MOpOXa U
MPOUCXOJUT, KakK TIPaBWIO, TOJ JEWCTBHEM MECTHOTO HarpeBa [0
OTIPENIETICHHON TEMIIEPATYPbI, HA3bIBAEMOW TEMIIEPATYPOM BCITBIIIKH.

! JyKeKTOp — YCTPOICTBO /st YIaIeH s IOPOXOBBIX [A30B M3 KAHAIA CTBOIA OPY/IHs
ITyTEM TIPOJIYBKH CTpyel BO3IyXa.
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Mesxny TemnepaTypoil BCHIBIIIKH M JIETKOCTBIO 3arOpaHusl HE BCErna
CYIIECTBYET IpsMas CBs3b. TemIiepaTypa BCIBIIIKM IBIMHOIO IOpPOXa
npuMmepHo Ha 100° Bbllle, YeM NHPOKCHIMHOBBIX IOPOXOB, OJIHAKO
3a)Keub JBIMHBIN MMOPOX 3HAYUTENHHO Jierde. OOBsICHAETCS 3TO TEM, UTO
Jlyd OTHS, CKOJIb3HYB 1O TBEpPIOM MW IAAKOW IMOBEPXHOCTH
MMPOKCUJIMHOBBIX IOPOXOB, 3a4YacCTyld HE YCIEBAaE€T HArpeTb MX [0
TEeMIepaTypbl BCIBIIIKM, B TO BpeMs KaK MEJKHE 3€pHa JbIMHOTO
II0pPOXa, UMEIOIIHE IEPOXOBATYI0 OBEPXHOCTb, YCIEBAIOT MIPOTPETHCSL.
OTO ABNSETCS OCHOBHOM IPUYMHOM TNPUMEHEHHS B  KAauyecTBE
BOCILJTAMEHUTENEN IBIMHBIX ITOPOXOB.

PacnpocTpanenne — mpouecca  ropeHuss [0 IOBEPXHOCTH
(BocrutameHeHHe) OOYCIIOBIEHO TeM, 4YTO 0Opasyrolmecst Iocie
3aropaHusi TPOJYKThl TOPEHUS TPH CBOEM JBIDKEHHH OMBIBAIOT
[IOBEPXHOCTh MOpOXa W  HArpeBalOT €ro [0  TeMIepaTypbl
CaMOBOCIUIAMEHEHUsI, MPH KOTOPOW HAYMHAIOT MPOTEKaTh (HUUKO-
XUMHUUYECKHE IMPEBpAIICHUsI MOpOXa M BO3HHUKAIOT CaMOIIPOU3BOJILHO
YCKOPSIFOLIUECS] XUMHUUECKUE PEaKUU.

Ha nmnpouecc BocmiaMeHEHHs 3HAUUTENIbHO BIUSET HaydalbHas
Temrmeparypa nopoxa. Tak, Ipyu U3MEHEHUH TEeMIIEpPaTyphbl opoxa OT —
40 10 +40°C BpeMms BOCILTAMEHEHHS YMEHBIIAETCS B 3—6 pas.

CoOCTBEHHO TOpEHHE MOpoXa 3aKII0YaeTCs B PaclpOCTpaHSHHH
poliecca OT HOBEPXHOCTHBIX CJIOEB B INTyOb MOpoOXa.

DKCHEPUMEHTAIBHO YCTAHOBJICHO U TEOPETUUECKH OOOCHOBAHO, YTO
OCHOBHBIEC PEAKIMU IPOLEcca TOPEHUsl MOpoxa MPOTEKAIOT B ra3oBOM
¢aze. IlockombKy HHUTPOIEIUTIONO3a, SBISIOMIASACS OCHOBOM IOpOXa,
HEJIETy4a, TO NPEAINONararT, 4YTO MPOLIECCY TOPEHUs IPEIIIeCTBYET
TEPMUYECKOE  PA3JIOKEHHE  IOBEPXHOCTHOIO  CIOS  IOpoxa ¢
o0pa3oBaHMEM  Ta3000pa3HbBIX MPOAYKTOB W  TBEPAbIX  YacTHII,
B3BELICHHBIX B  ra3oBod  ¢asze. ['a3000pa3Hble  NPOIYKTHI
B3aUMOJICHCTBYIOT MEX/1y COOOM MPHU BHICOKOW TEMIIEpaType.

[ToxBox Temia K MOBEPXHOCTH IMOPOXa M €ro pacnpoCTpaHEHHE B
ry0b MOPOXOBOTO 3JIEMEHTA MPOUCXOIAT 3a CUET TEIUIONPOBOIHOCTH,
i y3un U paguaii WK JIy4eUCITyCKaHUs U3 OKPYXKAIOIIUX MOPOX
MIPOIYKTOB TOPEHUSI.

[IpumeHsieMble B OTHECTPETHHOM OpPYXHH TIOpOXa O0JajaroT
3aMevaTeNbHbIM CBOHCTBOM TOpPETh MapaJUIeNbHBIMUA CIOSMH. ITO
O3HAYaeT, YTO ropsiias MOBEPXHOCTh MOPOXOBOTO 3JIEMEHTa B JIHOOON
MOMEHT BpPEMEHHM OCTaeTCs MapajyielbHOM HaYaJbHOM MMOBEPXHOCTH.
VIMeHHO 3TO CBOMCTBO MOPOXOB BHOCHUT ONPEAEICHHYIO 3aKOHOMEPHOCTh
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B IIpoliecc 00pa30BaHUs MOPOXOBBIX Ia30B, IO3BOJIET PETyINPOBATh UX
HPUTOK M 1a€T BO3MOXKHOCTD YIPABIISATH SBICHUEM BBICTPEIIA.

Takoii xapakTep ropeHus I03BOJIIET OIPEIEIUTh CKOPOCTh TOPEHUs
[opoxa Kak CKOPOCTb IEpeMElIeHHs TOpsIlel NOBEpXHOCTH B INIyOb
IIOPOXOBOTO 3JIEMEHTA.

CKopoCTb ropeHust opoxa sIBJIAETCs OAHON U3 Hauboliee BaKHBIX €ro
xapaktepucTik. OHa omnpenesnseT BpeMsl CropaHHs MOPOXOBOIO 3apsia,
MHTEHCUBHOCTb Ta3000pa30BaHus, XapakTep MW3MEHEHUs JaBIICHUS
MOPOXOBBIX I'a30B B IIPOLIECCE BBICTPEIA.

CKOpOCTb TOpeHMsI 3aBUCHUT OT HPHUPOIBI U COCTaBa IOPOXa, OT €ro
IUIOTHOCTH, HAYaJIbHOW TEMIIEPATyphl U JaBJICHH.

CKOpOCTb rOpeHHs] MMPOKCHIMHOBBIX MOPOXOB B MAHOMETPHUYECKOU
6omGe Tpu 1aBeHnH 1 Kre/cM? B 3aBECHMOCTH OT COJEPIKAHHS a30Ta U
nety4ux BeectB paBHa 0,06—0,09 mm/cek.

CKOpOCTb TOpeHHsT HUTPOIJIMLEPUHOBBIX MOPOXOB B aHAJIOTHYHBIX
ycnoBusix paBHa 0,07—0,15 mMm/cex M 3aBUCHT TJIaBHBIM 00pa3oM OT
COZIEpKaHUS] HUTPOIJIUIIEPUHA.

OO11ias 3akOHOMEPHOCTD IS BCEX MOPOXOB 3aKIJIFOUaeTCs B TOM, UTO
YeM BBIIIIE KAJIOPUIHHOCTD IOPOXa, TeM OOJIbIIE CKOPOCTh €0 FTOPEHUSL.

BBoas B cocraB mopoxa pasiuuHble 00aBKHM, MOKHO H3MEHAThH
CKOPOCTb TOPEHMS.

ITopoxa ¢ OoiblIeil IUIOTHOCTBIO TOPSAT MEIJIEHHEE, 4eM Iopoxa
MeHee IUIOTHBIE. Jla’ke He3HauuTeNlbHOE M3MEHEHHE IUIOTHOCTH IOpoXa
MOXET HPUBECTH K CYIIECTBEHHOMY H3MEHEHHMIO CKOPOCTU TOpPEHHSI.
M3MeHeHre mI0THOCTH MUPOKCUIIMHOBBIX MOPOXOB HA 1—2% u3MeHseT
ckopocTh ropenust Ha 10—15%.

IIpy M3roToBIEHMH MOPOXOB B 3aBUCUMOCTH OT TEXHOJIOTHUYECKUX
PEKMMOB OJlHA M Ta K€ Mapka IIOpOXa MOXET HMMETb DPa3IU4HYIO
IUIOTHOCTb U B CBSI3U C TUM Pa3Hyl0 CKOpPOCTb ropeHus. [Ipu ropenun
MOPOXOB C MEHbIIEH IIOTHOCTBIO HWHTEHCHBHOCTH Ta3000pa30BaHUs
Oouibllle, JaBIEHHE IOPOXOBBIX ra30B HApacCTaeT U JOCTUTAET CBOETO
MaKCUMaJIbHOTO 3Ha4yeHHs ObICTpee, 4eéM IpU TOPEHHU IOPOXOB C
0ol TUIOTHOCTHIO. BenmumHa MakCHMalbHOTO IAaBICHUSI TaKXkKe
O0IIbIIIe Y IOPOXOB C MEHBIIEH TIIOTHOCTBIO.

C yBenmuueHHWEM TeMIlepaTypbl CKOPOCTb TOPEHHSI BCEX IOPOXOB
YBEITMYHMBACTCSI.
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3aBUCUMOCTb CKOPOCTH TOpPEHHsI OT JaBJICHUS HOCUT Ha3BaHUE
3aKOHA CKOPOCTH TOPEHMUS.

HccnenoBanus COBETCKUX YUYEHBIX MO3BOJIAIOT ClIENIaTh BBIBOJ, YTO B
pasIUUHbIX [UANa3oHAaX JaBJICHUM 3aBUCUMOCTb CKOPOCTH TOPEHUs
opoxa OT JaBJCHUS MMEET pa3HbI XapakTep INpU OAHOM OOILEM
MOJIOXKEHUU: C YBEJIMUEHUEM JIaBJICHUSI CKOPOCTb TOPEHUSI BO3PACTAET.

[Ipn naBileHUM B HECKOJBKO THICSY aTMocdep, a MMEHHO TaKOM
BEJIMUMHBI JOCTUIAeT JaBJE€HHE IOPOXOBBIX Ia30B B KaHAJe CTBOJA
Opyaus TP  BBICTpENEe, CKOPOCTb TOpPEHHS IOpoxa  IpsIMO
IPONOPILMOHANIbHA JABICHUIO0. [l 3THX YCIIOBUM 3aKOH CKOPOCTH
TOPEHUSI MOYKHO BBIPA3UTh (OPMYIIOH

U=UP, (6)

rje U — cKopocTh TOpeHus opoxa;

U; — k03 (puIMEHT CKOPOCTH rOpeHHs (CKOpOCTb TOPEHHUs opoxa
npu P — 1 KFC/CMz); P — nasinenue.

Koappuuuent cxopoctu ropenus U; Ao KaxOIOro Iopoxa
OIIpe/IeNAeTCs ONBITHBIM ITyTeM. Bennunna ero cyiecTBeHHO 3aBUCUT OT
IPUPOABI  MOPOXa, €ro XHMHYECKOTO COCTaBa M CBOMCTB. Jlis
MUPOKCHIMHOBBIX OPOXOB KO3((GHILMEHT CKOPOCTH FOPEHHUS 3aBUCUT OT
COZlep)KaHusl a30Ta B IMHUPOKCUIIMHE, COAEPKAHUS JICTyYHMX BEILECTB U
n00aBOK JIpyrux BellecTB. lV3MeHeHHe conepikaHus a3oTa B
NUpOKCWIMHE Ha 1% npuBOAMT K m3MeHeHHio kodpduimenta U; Ha
28,5%. UYem BbImIE comep)kaHWE a30Ta, TeM OOJbIE BEIMYMHA
ko3 ¢punmenta Uj;. VYBenuyeHue CcoAepikaHUs JIETy4MX BELIECTB B
MUPOKCUIIMHOBOM IOpoXe Ha 1% MPHUBOIUT K CHIXKEHUIO KO3 PHIIEHTa
CKOpoCTH ropenust Ha 12%.

JInst ynpaBieHHsI IPOLIECCOM BBICTpeNa HA/J0 YMETh PEeryaupoBaTh
IPUTOK MOPOXOBBIX Ta30B INpU TOpeHHH 3apsiga. Ilpu stom umeer
3HaYEeHHE KaK KOJMYECTBO 0OpPa30BaBIIUXCS IAa30B, TAK U UX CEKyHIHBIH
HPUTOK, UHTEHCUBHOCTb WM OBICTPOTA UX 0OPa30BaHUSL.

KonnyecTBO ra3oB M MHTEHCHBHOCTh MX OOpa30BaHMS 3aBHUCST He
TOJIBKO OT 3aKOHA CKOPOCTHU TOPEHUs, HO M OT pa3MepoB, a TaKXkKe OT
(DOPMBI [TOPOXOBBIX FTEMEHTOB’.

1 .
IMox npupooii Mopoxa NOHUMAIOT MPEXKIE BCETO, K KAKOMY THITY OH OTHOCHTCS

(TTMPOKCHITMHOBBIH, OAJUTMCTUTHBIHN, KOPANUTHBIH).

2 IS v
ITopoxoBoii 3;1eMEHT — OTAENbHAS YacTHIA IOPOXa YCTAaHOBICHHON (OpPMBI 1

pa3MepoB.
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W3mensss pasmepsl u  (QOpMy IOPOXOBBIX 3JIEMEHTOB, MOXKHO
TOOWUTBCS  JKEJIaeMOW CKOPOCTH CrOpaHMsl IIOpPOXOBOTO 3apsiia M|
OIIpe/IeNIEHHOM 3aKOHOMEPHOCTH ero ropenus. [loatomy opma u pazmep
mopoxa ABIISIFOTCA O4YCHb BaXHbIMH XapaKTCPUCTUKAMHU,
OTIPEIEIISIONIMMU €r0 OAITMCTHYECKIE CBOMCTBA.

OCHOBHBIM  pa3MepoM IIOPOXOBOTO JJIEMEHTa JIH000H  (HOpMBI
SIBJSIETCS  TOJIIMHA TOpsimiero cBoaa. OT TONIIMHBI TOPSILIETrO CBOAA
3aBUCUT CKOPOCTh HAapacTaHWs IaBJICHHsS TOPOXOBBIX Ta30B B KaHaje
CTBOJIA W €ro MaKCHUMaJbHOEC 3HaueHHe. BBIOOpY pannoHaIBHON
TOJIIIIMHBI TOPSIIEr0 CBOJA IMOpOXa yAessieTcs OONbIIoe BHUMAHHUE TPH
pa3paboTKe 3apsi/IoB.

[lpu cnumkoM Mayol TONIMHE TOPSIIEr0 CBOJAa IMOpPOX Oyner
cropatb Tak OBICTPO, YTO CHapsA HE YCIEET CIBUHYTbCSI C MECTa.
JlaBieHue Ta3oB B IIOCTOSHHOM oObeMe OyleT ObICTpO HapacTaTh, M
MOXKET AOCTHYDb BCJIIMYHUHDI, OIIACHOM U1 IIPOYHOCTHU CTBOJIA U CHapsAaa.

Ecnu Tonmmna ropsmiero cBoga mopoxa OyneT CIUIIKOM OOJIBILIONH,
TO MOpoX OyZAeT cropats 04eHb MeuieHHO. CHapsiI MPUACT B ABHKCHHUE,
OpeXIe YeM CrOpuT JIOCTaTOYHOE KOoJMuecTBO rmopoxa. Cropanue
OCTaBIICHCS YacTH TOpoxa OyIeT MPOHUCXOJWTh B YBEIMYHMBAIOIIEMCS
o0beMe Toxke oueHb MeieHHO. [Iopox He ycmeeT croperh 10 BbUIETA
CHapsAa U3 KaHaja CTBOJIA, M €r0 TOPSIIIE YaCTUYKY BBUICTST U3 KaHa/a
CTBONIa BCIe[ 3a CHapsIoM. B pesynpTaTe uyacTh mopoxa He Oyner
UCITIONb30BaHa JJIsI  COOOIIEHHMsS CHapsiIy Ha4dadbHOW  CKOPOCTH.
HauanbHast cKOpOCTh CHapsia MOHM3UTCS, JaJbHOCTh CTPENbOBI
YMEHBIIHUTCS, KyYHOCTb CTPEIbOBI YXYIIIHTCS.

B 3aBucumoctu ot XapaKTepa U3MCHCHUA I‘OpSIHICfI TMOBEPXHOCTU BCC
COBpPEMEHHBIE MMOpOXa JENATCS Ha JBE TPYIIIBL: MOpPOXa AETPECCUBHON
(GOpMBL, Y KOTOPBIX TOBEPXHOCTh MO MEpe TOPEHHs YMEHBIIAETCS, U
nopoxa MpPOTPECCUBHOM (POPMBI, Y KOTOPHIX HOBEPXHOCTb TOPEHHS
YBEJIMYHUBACTCSL.

Ecnu mopoxoBoii anemeHT umeeT (hopMy JICHTHI, IUIACTHHKH HIIH
NpyTKa TO MOBEPXHOCTH €r0 B MPOIECCE TOPSHUSI YMEHBIIIASTCS U TAKOH
MOPOX CYMTACTCS JICTPECCUBHBIM.

B TpyOke, ropsmeill ¢ yBeaMYeHHEM NOBEPXHOCTH H3HYTPH U
YMEHBIIEHUEM HApYyKHOM IIOBEPXHOCTH, CyMMapHas IIOBEPXHOCTh
OCTaeTCs MOYTH HEU3MEHHOM.

YroObl MOBEPXHOCTh NPH TOPEHUM YBEIWYHMBAIACh, HEOOXOIMMO
UMETh B IIOPOXOBOM 3JIEMEHTE HECKOJBKO KaHAJIOB,KaXIbI U3 KOTOPBIX
OyIIeT TOpeTh C YBEITMUCHUEM TIOBEPXHOCTH TOPEHHSL.
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[lpennaranucy pasnuuHble  (QpPMBI  MOPOXOBBIX 3JEMEHTOB  CO
MHOTUMH KaHaJIaMH Pa3HOTO CEUCHUS

Haubonee mmpokoe npruMeHeHHEe HalUM MOpoxa, UMeromme Gopmy
IUIMHIpHYECKOTo 3epHa 1 (pHcC. 8) ¢ ceMbio

Kuc. 8. ®opmbl MHOrOKaHATEHBIX TIOPOKOB:

1 — 3epHO ¢ ceMbI0 KaHAJIAMH; 2 — 3ePHO ¢ PUTYPHBIM 00BOIOM
(3epao Yomma); 3-3epuo KucHemckoro; 4 — ceMukaHaJbHOE
3ePHO B KOHIIE TOPEHHsI

KaHanmamy. B 3epHe ¢ ceMplo KaHalaMy OAWH KaHaJ LEHTPaJbHBIN, a
IIeCTh  JPYrMX  PAcIOJOXKeHbl B BEpIIMHAX  IPABHIBHOTO
HIECTHYTOJIbHHKA.

[IporpeccuBHOCTE  TOpEHUS CEeMUKaHAJIBHOTO  3epHa HE
coxpansiercst 10 koHma. Korma cropur mpumepHo  85% oObema
3epHa, OHO pAaCMaJacTcs Ha JErPEecCHBHO JOroparomie Kycouku 4
(3amTpuxoBanbl). Pacag u gerpeccMBHOE JOrOpaHUe MOpOXa C CEMBIO
KaHaJlaM{ SIBJSIETCS HENOCTATKOM,  HPHUCYIIMM  BCEM  IOpOXam
nporpeccuBHOi  ¢opmbl. J{insi  yMeHbIIeHHS OTHOCHTEJIBHOTO
obbema HOPOXOBOTO 3JIEMEHTa, MOJIEKAIIEro pacnany, ObLIH
TPEIUTIOKEHBI Pa3iIMYHbIe (POPMBI TIOPOXOB, IBE W3 KOTOPHIX YKa3aHbI
Ha puc. 8. 3710 3epHO 2 ¢ HUrypHBIM 00BOJIOM (3epHO Youma) u 3epHo 3
Kucnemckoro. 3epHo Yonia Takke UMEET CEMb KaHAJIOB, HO HapyXHas
MOBEPXHOCTh 00pa3yeTcsi He OAHUM OOIIMM IIMIMHIAPOM, a IIECThIO
[WJIMHIPUYECKUMU TTOBEPXHOCTSAMHM, ONMUCAHHBIMHM M3 LIEHTPA Ka’KIO0TO
U3 IIECTH HApY)KHBIX KaHAJOB. Pacmaa mpy ropeHrnu MmoaydaeTcsi U IpH
NpUMEeHeHUH 3epHa Yomma. Ho oTHOCHTEeNnbHBI 00bEM IPOTYKTOB

70



pacmaga ropasIo MEHbIIe: BCEro OKoio 5%, W, CIenoBaTelbHO, C
BO3PAaCTaHUEM ITOBEPXHOCTH TOpUT 95% 3epHa.

3epHo KucHeMCKOro KBaapaTHOTO CEYEHHS C OOJBIIMM YHCIOM
kaHanoB. [IpomykTel pacmana 3epHa KUCHENIKOrO COCTAaBISFOT OKOJIO
10% HavanpHOTO OOBEMA 3epHA.

Pasmepbl u QOpMBI OPOXOBBIX 3JIEMEHTOB pPa3sHOOOpPa3Hbl U
MHOI'OYUCJIICHHBI, IIOTOMY 4YTO K KaXXIAOMY OpPYXKHIO HIPHUXOIUTCA
moaoupaTh CBOM pa3Mepbl W (OpMy TOpoXa, YTOOBI, YIpPaBIISS
MPOIIECCOM TOPEHUSI W Ta3000pa30BaHUS TMPH BBICTpENe, 0OECICUUTh
HEOOXOIMMYIO HaudaJbHYI0 CKOPOCTh CHapsa WM ITyJIH TPH YCIIOBUH,
YTO MaKCHMAaJIbHOE JABJICHHE IOPOXOBBIX Ia30B HE OyIEeT MpeBBIIIATH
JIOIYCTUMOM BETUUMHBL.

4. Oco0eHHOCTH TOPEeHHsI IOPOXOB B PEAKTHBHOM
JABHIraTee

3a mocienHue TpU JECATHIECTHS IIMPOKOE Pa3BUTHE IIOJIy4YHIa
pEaKTUBHAs apTUILIEPUSL.

B peakTMBHOM CHapsie WM PakeTe C IOPOXOBBIM JIBUIATENIEM
60eBasi yacTh U JBUraTellb COCTABIISIIOT €UHYIO

4 5 5 7

*
-
il |

\

2 F

Puc. 9. Cxema peakTHBHOTO CHapsa:

1—0oeBass 4yacTh; 2—Kamepa; 3— comio; 4 —auadparma; 5 — nmopoxoBasi mAMKa; 6 —
MHPOCBeYa; 7 — BOCILIAMEHHUTETb

cucremy. [IBurarens cocToUT U3 Kamepsl 2 cropanus (puc. 9) ¢ comiom 3
Y TIOPOXOBOTO 3apsia. 3apsii MOXKET COCTOSTh U3 OHOM MIIM HECKOJIBKHX
MOPOXOBBIX THamiek 5, (opmMa WX BechMa pa3HOOOpa3Ha, XOTS B
OOJIBLIIMHCTBE CIIy4aeB OHM HMEIT (OPMY TOJCTOCBOAHBIX TPYOOK.
OueHb yacTo HapyKHasl MOBEPXHOCTH LIAIIEK MOKPHIBAETCS HETOPIOYNM
coctaBoM (OponupoBkoif). B CIHIA B kauecTBe OpOHHMPOBKU ISt
PakeTHBIX TOPOXOB HCIOJB3YETCsl COCTaB HAa OCHOBE KaydykKa C
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no0aBKaMH  Ta30BOM  CaXd, IUIACTUPHUKATOpA H  CHEIHAIBHBIX
BYJIKQaHU3UPYIOIIHUX BEIIECTB.

B kamepe 2 mnpoucxomuT TopeHHe Mopoxa, 0Opa3oBaHUE Ta30B U
MpeBpallcHUEe WX TEIUIOBOM OJHEPIrMM B KUHETUYECKYIO SHEPTHIO
JIBMKEHHS Ta30B, BBITEKAIOMIMX depe3 coruio 3. McTeueHue ra3os uepes
COIUIO CO3/1a€T PEAKTUBHYIO

|

—
il
x

!
i
P,f:

G

7] -
e

Puc. 10. KprBast 3aBUCMMOCTH JaBJICHHS IIOPOXOBBIX Ia30B B PEAKTHBHOM
kamepe: P, — MakCUMaJIbHOE JaBJICHHE B KaMepe, COOTBETCTBYIOIICE
BpeMeHHU TopeHus l,;, Py —aBieHWE B KaMepe B KOHHUE TOPCHUS,
COOTBETCTBYIOLLIEE BPEMEHU f;.

CHJTY, KOTOpasi IPHUBOJUT B JBIDKCHUE PEAKTUBHBIN CHAPSI WIIN PAKETY.

PeakTrBHas cra 3aBUCHT OT AaBJIEHHS IOPOXOBBIX Ta30B B Kamepe 2,
OT BEJIWYMHBI MUHHUMAJIBHOTO (KPUTHYECKOTO) CEYEeHHUs comia 3, oT
(dopMeI corua.

BennunHa naBneHust ONpeAenseTcs Pa3sHOCThIO MEXKIY IMPUTOKOM
ra3oB B pe3yJbTaTe TOPEHHs MOpPOXa M PACXOJOM Ta30B, MCTEKAIOIINX
gepe3 COIuIO.

B omiiune ot apTUiiepuiickoro opyAusi FopeHre MopoXoBOro 3apsizia
B KaME€p€ ABUTATCIIA NPOUCXOAUT TIIpU 3HAYMTCIBHO MCHBIIUX
naBneHusX. MakcuManbHoe naBneHne Pma (puc. 10) BozHMKaeT cpasy
Mociie BOCIUIAMEHEHUs 3apsija. B TeyeHue Bcero mporecca TOpeHUs
JIaBJICHUE TIOYTH ITOCTOSHHO U TOJIBKO K KOHITY TopeHust Py, yMeHbIaercst
npumepHo Ha 10%.

MakcumasbHOe JaBlIeHUE Ta30B Pr,c HE MPEBBIIIAET, KaK MPaBUIIO,
150250 kre/em?.

H€6OJ'H:HIaH BCJIMYMHA MaKCUMAJIbHOI'O OAaBJICHUA IMOPOXOBLIX I'a30B
MO3BOJISICT JIeJIaTh CTCHKH Kamepbl W OOCBOM YacTH PEaKTHBHBIX
CHapAA0B U PAKET 3HAYUTCIIbHO TOHBIIEC, YEM CTCHKHU apTHHHCpHﬁCKHX
CHApSIOB U TeM 0oJiee OpY/IHiA.
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Bpemsi cropanusi 3apsja B PEaKTHBHBIX CHapsax M IMOPOXOBBIX
pakeTax u3MepsieTCs CEeKyHJaMH WM  JIECATKAMU CEKYHJ, 4TO
3HQUUTENIFHO TPEBBIIIACT BpeMs TOpeHHs 3apsja B Kamope
apTUWUICPUICKOTO Opyausa. 3a cdeT OOJIBIIOr0 BPEMEHH TOpPEHHUS
3HAYUTENbHAs dYacTh SHepruu mopoxa (mo 10—20%) Tepsiercs Ha
HarpeBaHue KOHCTPYKIMI PEaKTUBHOTO JIBUTATEIsl.

3aBUCUMOCTb CKOpOCcTH TopeHus nopoxa U ot naeienus P B kamepe
CrOpaHusl PEAKTUBHOTO CHAPsI/Ia WK PAKEeThl UMEET MHOM XapakTep, YeM
MIPY BBICOKHX JIABJICHUSX B CTBOJIC APTHIIJIEPUHCKOTO OPY/IHSL.

[Ipn HU3KKMX [aBICHHUSX 3aBUCUMOCTH CKOPOCTH TOPEHHSI OT
JIABJICHUS JIJISl PEAKTUBHBIX MOPOXOB MOAUMHSIETCS CIEAYIOMEMY 3aKOHY:

U=4r" (7
rae U — ckopocts ropenust; P — nasnenue;
A, V— onbITHbIE KO3((DULIMEHTHI.
Bennuuna xoaddumenta v Bcerna menpine 1. Yem MeHsbIne V, TeM
crnabee BIUSHNE IABJICHUS HA CKOPOCTh TOPEHUSI.

i cpetHUX AaBleHUM CpaBeJIvB 3aKOH
u=aP+b, (8)

rae a, b — mocTosiHHBIE IS KaXKI0T0 110pOoXa YUCIa, ONpeAeisieMble
OIIBITHBIM ITyTEM.

ITopoxoBble Ta3bl, BBITEKAIOUIME 4YEpe3 COIUIO, MMEIOT BBICOKYIO
temneparypy. OHM MOTYT BbI3BaTb pasrap COIUIA, 3aKIIOYAIOLIMICS B
YBEJIMUEHUH Pa3MEPOB €r0 MHHHMAJIbHOTO CEUYEHHUS, YTO NPUBOAUT K
OonblleMy MaJEHUIO JaBJICHUS Ta30B B Kamepe, 4eM MpH COIUIe ¢
MIOCTOSIHHBIM CEYeHHeM. SIBleHue pasrapa uaile HaOmrogaeTcs NpH
TOPEHUH 3aPSI0B U3 BBICOKOKAIOPUIHBIX TIOPOXOB.

BennunnHa naBneHus B Kamepe BIMSET HA CKOPOCTh TOPEHHS 3apsia.
OT Hee 3aBUCHUT U XapaKTep FOPEHUsL.

OnmHyM W3 BUJOB AQHOMAIBHOTO TOPEHUS SBISIETCS HEYCTOWYHMBOE
rOpeHre HEKOTOPHIX MOPOXOB IPH HEIOCTATOYHO BHICOKOM JIABIICHHHU.
OTO BBIpa)KaeTCsl B TOM, YTO MOCIIE BOCIUIAMEHEHHS 3apsiia €ro ropeHue
MOXET HpeKpaTUThes. B mocnenyromem oHO 1100 HE BO30OHOBISETCS,
1100 MPOTEKAET B HECKOJIBKO ITPUEMOB U MIMEET IPEPBIBUCTBII XapakTep.
Jst Toro 4toObl ropeHue 3apsiia B KaMepe MPOMCXOIWIO YCTOHUUBO,
HEOOXOIMMO CO3JaTh JJABJICHUE HE HIXKE
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HEKOTOPOro TpeZena, Ha3blBAEMOI'0 KPUTUYECKUM JAaBICHUEM Py,
BenuunHa KpUTHUECKOro MaBi€HHMs 3aBUCUT OT COCTaBa IIOpoXa,
0COOCHHOCTEH YCTPONCTBA 3apsja M BOCIUIAMEHUTENS, OT HadaJIbHOM
TeMIIepaTyphl 3apsja.

JpyruM BHIOM aHOMAJBHOIO TOPEHHS IOPOXOB B PEAKTHBHOM
JIBUTaTesie ABJIeTCs TaK Ha3blBaeMoe HecTabuiibHoe ropenue. CyIHoCTb
€ro 3aKioyaeTcs B TOM, YTO TIOCi€ BOCIUIAMEHEHUs 3apsia MU
HEKOTOPOro NepHoAa €ro HOPMAJILHOTO TOPEHHS IIPOMCXOJUT OBICTPOE U
3HAUMTEIbHOE TIOBBILIEHHE JaBJICHUS B Kamepe, IMOSABISACTCS BTOPOM
MaKCHUMYM, INPEBBIIIAIONINI 110 BEJIMUMHE JAaBIE€HUE B MOMEHT 3aIlyCcKa
apuratens. IIpuunHON MOSBIEHUS BTOPOrO MaKCHUMyMa JaBIICHUS
ABJSIETCA PE3KOe YBEIMYEHHE TIa3000pa3oBaHMs B  ONpPEEICHHbIH
MOMCHT Ir'OpC€HUs 3apaaa. OTO CBA3aHO C BO3HUKHOBEHUEM U YCUIICHUEM
aKyCTHYECKMX KoJieOaHHMH B ra3ax, KOTOPbIMHU BCETZia COIPOBOXKIACTCS
IpOLIECC TOPEHUSL.

BaxxHoli 0COOEHHOCTBIO IpOIEcca TOPEHUsI TIOPOXOB B PEAKTUBHOM
JBUTATEIIE SBISIETCS TO, YTO TOPOXOBBIE Ta3bl, IBUIasICh BIOJIb TOpAIIEH
MOBEPXHOCTH 3apsijia ¢ OOJBLION CKOPOCTHIO, OKa3bIBAIOT BIMSHUE Ha
CKOPOCTb TOpEHHs Mopoxa. YeMm BBIIE CKOPOCTb IBWKEHUS Ta30B,
O0TEeKAIOIUX IOBEPXHOCTh 3apsia, TeM OOJbIIE CKOPOCTb TIOPEHUs
nopoxa.

Tak kak IMOPOXOBLIC Ta3bl JABMXKXYTCA OT AJHA KaMEpbl K COIL1Yy C
YCKOpEHHEM, TO CrOpaHHE IIOpOXOBOTO  3apsia  MPOMCXOAUT
HEepaBHOMEPHO 10 ero JunHe. C O0JbIeil CKOPOCThIO CropaeT Ta 4acTb
3apsza, KOTopasi pacroiokKeHa OJKe K COILTy.

Ilo mepe cropanusi 3apszia IUIOIIAAb CEYEHUs, CBOOOIHOTO JUIs
IpoXoJa Ta30B, YBEIWYUBACTCS, a CKOPOCTb [BIDKEHHUS Ta30B
COOTBETCTBEHHO yMeHbIaercs. 1103ToMy BIMSIHHE MOTOKAa Ta30B Ha
IPOLIECC TOPEHHUs IOpOXa OKa3bIBAaeTCsl HauOosee CyIIECTBEHHBIM B
HauyaJbHbIM MepUoj; pabOoThl PEAKTUBHOIO JBMraress. OTO MPUBOAUT K
ObICTPOMY U 3HAYUTEIbHOMY IIOBBILIIEHUIO [ABJICHUS IIPU 3aIlyCKe
JABUTIaTCIIA. CrelneHs BIUSHHUSA CKOPOCTH IIOTOKa ra3oB Ha CKOPOCTbH
ropeHusA NOpPOXOB 3aBUCUT OT IMPHUPOABLI U COCTaBa IOpPOXa, BCIMYMUHDBI
TIaBJICHUsI, OT TEOMETPHYECKON (GOpMBI M pa3MepoB 3apsina. [IpakTuuecku
BIMSHHE CKOPOCTHM IIOTOKAa Ta30B Ha CKOPOCTh TOPEHHs IOPOXOB
YUUTBIBACTCA ITIYTEM BBCJICHUA COOTBGTCTBYIOIIIeﬁ IMOIMpPaBKU B 3aKOH
CKOpOCTH ropeHus. BenndnHa 3Toi nonpaBku A7l KaXKJ0Tr0 TUIA 10pOXa
OIIPEZIENACTCS IKCIIEPUMEHTAIIBHBIM ITyTEM.
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naBa 7

O CBOWCTBAX ITOPOXOB,
OIPEJEJLIIOLINX UX
PABOTOCITIOCOBHOCTb U CPOK
CJTYKBbI

1. DHepreTudyecKre XapaKTepUCTHKU
MOPOXOB

[Iporiecc TOpeHHsT TMOPOXOB COMPOBOXKAACTCSI YMEHBIICHHEM WX
BHYTPEHHEH SHEpPruM, B PE3YyJbTaTe€ YErO BBIACTSETCS 3HAYUTEIIHHOE
KomryecTBO Teria. OOpasyromuecs NP TOPEHHH TMOpoXa Tas3bl
OKa3bIBAIOTCSI HArpeTbIMU  BBIACIUBIIMMCA TEIJIOM JO BBICOKOM
TEMIIEPATYPHIL.

Pacmmpsisce, ra3pl coBepiaroT paboTy Mo MepeMENIeHUI0 CHapsiia B
KaHajie CTBOJIa apTWUIEpUiickoro opynus. Mexay KoJIn4ecTBOM
BBIZICTTUBIIICTOCS TIPU CrOPaHWU TIOpPOXa TEIUIAa U CKOPOCTHIO CHapsaa
CYIIECTBYET MpsiMasi CBSI3b.

O003HaUNM KOJIMYECTBO TEILIA, BBIJICIMBIICECS NMPH CrOPaHUU 1 Kr
mopoxa, Q, OTy BeJIWYMHY HA3bIBAIOT TEIUIOTOH TOPEHUS TN
KaJIOpUHHOCTBIO TIopoxa. DHeprusi E MopoXoBbIX ra3oB, 00pa3yroMIMXCs
[IpH BBICTpEJIE, paBHA!

E=427Qu, ©

rae 427—mexaHWdecKui SKBUBaJeHT Teruia (427 kem — 1 kxan);

@ — Macca IMopPOoXOBOTO 3apsiia.

B coBpeMEHHBIX KOHCTPYKIMSIX OTHECTPEILHOTO OPYXKHS TOJIBKO
25—40% oHeprur TOPOXOBBIX Ta30B IEPEXOJUT B KHHETUYECKYIO
SHEPIUIO ABWXKEHHUs cHapsiaa. OcTanbHas 4acTh YHEPIrUM 3aTpPayMBaeTCs
Ha COBEPLICHUE PA3IMYHBIX BTOPOCTENEHHBIX pabOT U OCTAaeTCsS B CaMUX
MOPOXOBBIX Tra3ax I[OCJ€ BbUIETa MX M3 KaHajla CTBOJIA OpYIUs.
O6o3HauuM OyKBOW (@ OO0 HSHEPTMU MOPOXOBBIX, Tra3oB, KOTOpas
HEMOCPEJICTBEHHO PAacXoJyeTcss Ha COOOIICHHE CHApsIy IBMXKEHUS C
OIIPENEIICHHON HAaYaJIbHOU CKOPOCTBIO.
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Ha ocHoBannu 3akoHa COXpAaHCHUA OHCPruy MOXHO 3aIliucCaTrb
PaBCHCTBO

4279Q; w = m.,VZy/2 (10)
rae mMg,— macca cHapsaa,

Vo- HayvaJdbHasg CKOPOCThH CHapsjaa. N3 »Toro PaBCHCTBA IIOJIy4YacM
CICAYIOIICC BEIPAXKCHUC OJIA HayaJbHOU CKOPOCTH CHapsAga:

Vo= V2-42790vwim,,. (11)

Kak Bumum, HavajbHas CKOpOCTh Vo  CHapsaa  OpsAMO
MPOTIOPIIMOHANIbHA KOPHIO KBaJIpaTHOMY u3 KOJIMYECTBa
TeIula, KOTOpOe BbLIENAETCs MpU ropeHuu nopoxa. KommyectBo Termia
paBHO NPOM3BENCHUIO TEIUIOTBI TopeHus (Qy Ha Maccy Iopoxa
(mopoxoBoro 3apsaa) w.

Temnoty ropeHust (Qy CpaBHUTEIBHO IPOCTO  ONPEAEIUTH
9KCIEPUMEHTAIIBHBIM ITyTEM, CHKUTasl ONPENENICHHOE KOJIMYECTBO ITOPOXa
B CIELUAIBHOM KAJIOPUMETPUYECKOM YCTAHOBKE, WM pacCUUTaTh
TEOPEeTUYECKH Ha OCHOBE M3BECTHBIX MOJIOKEHUM Tepmoxumuu. Temnora
ropeauss Q, HUTPOLEIUIIONO3HBIX MOPOXOB MOXKET M3MEHATHCA B
npexenax 600— 1250 kxan/kr.

[IpeoOpa3oBaHne TEIJIOBOW »HHEPIMM B MEXAaHHYECKYIO paboTy
MPOUCXOIUT TPH PACHIMPEHHH Ta30B, MOATOMY pabOTOCIIOCOOHOCTD
1opoxa OOBIYHO CBSI3BIBAIOT C KOJIMYECTBOM U MapameTpamu (00beMoMm,
TEMIIEpaTypoii) Ta30B, 00pa3yIOMIMXCS MPH €ro cropanuu. Yem Oonbiie
ra3oB obOpasyercss @pud CropaHMM TIOpOXa, TEM BBILIE €ro
pabortociocobHocTh. KommuectBo Bbimensiemoro Temia Q, u o0bem
ra3o00pa3HbIX MPOAYKTOB MPU TOPEHHH | Kr TOpOXa SBIIAIOTCS
OTIpeeIIIONMMU (pakTopamMu pabOTOCTIOCOOHOCTH ITOpPOXa.

Bemnunny ra3000pa3oBaHys NPUHATO BBIPAXAaTh B €AMHHUIIAX 00beMa
(KOTOpBIN 3aiiMyT Ta3bl, 0Opa3yroIMecs NPU CropaHuM | Kr mopoxa),
MIPUBEJICHHBIX K HOPMAaJIbHBIM YCIIOBHSM (TeMIIEpaType 0°C u naBnennio
760 mMm pt. ctr.). OObEM, 3aHUMAEMbId Ta3aMu TPU 3TUX YCIOBUSX,
Ha3bIBAETCA YAEIbHBIM 00BEMOM ITOPOXOBBIX Ia30B.

VY nenpHbI 00bEM MOPOXOBBIX I'a30B 3aBHCUT OT IPHPOJbI, COCTaBa
nopoxa M yciaoBuil ropeHus. JIisl COBPEMEHHBIX HHUTPOLEILIOIO3HBIX
MOPOXOB YAETbHbIN 00beM MOPOoX0BbIX Ta30oB paBeH 800—1100 s/kr.
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Pab0TocnocoOHOCTD TOPOXOBBIX Ta30B 3aBUCHT OT UX TEMIIEPATYPHI.
Uem BbIIe TeMOeparypa, TeM OOJBIINM 3alacoM TEIUIOBOW SHEPTUH
o0JIaZiatl0T TMOPOXOBBbIE Ta3bl M TeM OOJbIIyI0 padoTy OHH MOTYT
COBEPILUTH IIPH CBOEM PACLIMPEHUH B IIPOLIECCE BBICTPENA.

TemnepaTypa NOpPOXOBBIX I'a30B NPUHUMAETCS PaBHOM TeMIepaType
ropeHuss mnopoxa. OHa 3aBUCHT OT KOJIMYECTBa TeIUla M COCTaBa
MIPOAYKTOB, 00pa3yromuxcsa npu cropanuu 1 xr mopoxa. Temmeparypa
TOpEHHs] PACCUMUTHIBACTCS MO TEIUIOBOMY S((GEKTy U TEIUIOEMKOCTH
IIPOYKTOB TOPEHHUSI.

TemmnepaTypa ropeHHss HUTPOLIEIUTIONO3HBIX OPOXOB W3MEHSETCS B
npenenax 2000—3500° C. 3Has o00BeM MPOAYKTOB TOPECHUS W
Temreparypy TOpPEHHs, MOXHO  BBIYHCIUTb BECbMa  BaXKHYIO
XapaKTepUCTHKY pabOTOCIIOCOOHOCTH MTOPOXOB — CHITY nopoxa f:

f=P,V,T./273 (12)

rae P;= 1,033 krc/cM2— aTMocdepHoe naBiicHHE;

V1 — 00beM ra3000pa3HbIX POIYKTOB rOpeHus | Kr mopoxa;

t; — Temmepatypa TOpEHHS TIPH IMOCTOSHHOM oOBeme, °K.

Ilo cBoemy ¢usuueckomy cwmbicny cuiia nopoxa f mpencrasiser
co0oi paboTy, KOTOPYIO MOTYT COBEpIINTH Ta3000pa3Hble MPOLYKTHI
ropeHus 1 Kr mopoxa, pacmmpsiach mnpu atmocepHom nasiaeHun (760
MM PT. CT.) 1 HarpeBaHuu ux ot 0° 1o temneparyps! ropenus T° K.

Cua / HUTPOIIEIUTIONO3HBIX TIOPOXOB MeHsieTcs B mpenenax 80000—
125000 krc*m/kr.

Cuna mopoxa HaxOAUTCS B MPSIMOW 3aBUCHMOCTH OT €TO IPUPOIBI,
cocTaBa M CBOMCTB. VI3MeHsIs CBOMCTBA MOpOXa TaKUM 00pa3oM, 4TOObI
YBEJIMYUTH Y/ACIbHBIA 00beM ra3000pa3oBaHus U TEMIIEPATYPy TOPEHUS,
MOYKHO YBEJIMYHTH CHITy TIopoxa. Yem Ooibilie cuiia mopoxa, TeM OoJbIie
€ro paboToCIOCOOHOCTb.

PaccMoTpeHHBIE SHEPreTHYeCKHe XapaKTEPUCTHKU COXPAHSIOT CBOE
3HaYEeHHE W IS TIOPOXOB, NMPUMEHSIOMINXCS B PEaKTHBHOM OpPYXKHHU.
OmHako B cwiy cnenmuUIHOCTH pabodero mporecca pPeakTUBHOTO
ABUTATENSl JUIA HHUX OoJiee Ba)KHOM XapaKTEPUCTHKOH  SIBISETCS
CIMHUYHBIA WMIYJIbC [; pEaKTHBHOW CHWIBI WM YIENbHAs TsTa
nurarens. EJAWHUYHBIA WMITyIbC PEaKTUBHOW CHIIBI XapaKTEpU3YeT
UMITYJIEC TSTH PEaKTHBHOTO JBUTaTessl, CO3JJaBAaEMBbIi 3a CUET CrOpaHus
1 kr mopoxa.
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EMVHUYHBI UMITYIIBC OTIpE/ICNICHHBIM 00pa3oM CBS3aH C JAPYTHMH
DHEPreTUYECKUMH XapaKTePHCTUKAMH IMOPOXa: TEIUIOTOH TopeHHs Q-
cuioii f mopoxa, 00eMOM Ta3000pa3HBIX MTPOTYKTOB.

I[J'ISI COBPEMECHHBIX PCAKTUBHBIX IIOPOXOB eI[HHH‘IHLIﬁ num
mysbe coctaBisier 180—230 kre*c/kr.

2. XuMHn4ecKas CTOMKOCThL MOPOX0B

B coctaB coBpeMeHHBIX MOPOXOB BXOJSAT XUMHUYECKA MaJOCTOHKHE
B3pBIBYATBIC BEMIeCTBA (HUTPAThl IEJUIFOJIO3bI, HHUTPOTJIHUIICPHH).
[ToaTromy mopoxa Mo CpaBHEHHIO C TPUMEHSEMBIMHU JIJISl CHAPSDKEHUS
OOCTIPUITIAacCOB  B3PHIBUYATHIMU  BEIISCTBAMH  OOJAaJafOT  MEHBIICH
XHMUYECKON CTOMKOCTEIO.

[Ipn anuTensHOM XpaHEHUM NPOUCXOIUT pasliokeHue mopoxa. B
OTpE/IETICHHBIX YCIOBUSX Pa3OKEHHUE XUMHUYECKH HECTOMKOIo MOopoxa
MOXKET TMPOTEKaTh HACTOJBKO OBICTPO, UTO TMPOHUCXOAUT  €r0
BOCIIJIAMEHEHME.

YCKOpEeHHIO  Pa3NIOKEHUs] MOpoXa CHOCOOCTBYET  TOBBINICHHE
TeMIIepaTypel OKpyKaroied cpenpl. HarpeBanuwe mopoxa Ha 5°C
YCKOpsIeT Tporiecc pasznoxeHus: B 1,5—2 paza. [IpucyrctBue Brnaru B
HEOONIBIINX ~ KOJMYECTBAX YCKOPSET TMPOIeCC TaK Ha3bIBAEMOTO
THIPOJIMTHYECKOTO  pacmaga, emnie  Oojiee  TyOWTENBHOro, d4eM
TEPMHUUYECKOE PA3JIOKEHHE.

[Iponiecc  pasnokeHWs TMOpoxa MPOTEKaeT ¢  00pa3oBaHHUEM
XUMHUYECKH aKTUBHBIX NTPOIYKTOB (OKHCIIOB a30Ta) U BBIJICJICHUEM TEILIA.
OO6pazyrommecs: MpH Pa3IOKESHUU MOPOXa OKHUCIBI a30Ta UTPAIOT POITh
KaTajau3aTopa, YCKOPSIOIIETro MPOLIECC Pa3IOKEHHSL.

CyIlecTBYIOT ~ BEIIECTBA,  CIOCOOHBIC  3aMEISITh  TPOIIECC
pasoXKeHusl. DTH BEIIECTBA HA3bIBAIOTCS CTA0OMIN3aTOPAMU XUMHUIECKOM
cTolikocT. B kadectBe crabunmzaTopa XWUMHUYECKOHW CTOWKOCTH
MUPOKCUINHOBBIX TMOPOXOB MPUMEHSUIA aMUJIOBBIA CIUPT, BAa3€NMH,
KacTOpPOBOE Macjo, aHWJIUH, MOYEBHHY.

B 1897 1. Ha OCHOBE WCCIENOBAaHUM, BBIIOJHEHHBIX IO
PYKOBOJICTBOM I'.IL Kucuemckoro, H.A. ["omyGuikoro,
B.H.Hukonbsckoro, B kauecTBe cTabmim3aTopa XUMHUYECKOW CTOHKOCTH
MTUPOKCHIIMHOBBIX TTOPOTOB MPEIOKEH TU(PESHUIAMUH.
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Jnsi  HUTPODIMIIEPHHOBBIX  IOPOXOB  OBUTM  pa3pabOTaHBI
CTaOMIN3aTOPhl XUMHYECKOW CTOMKOCTH Ha OCHOBE IPOM3BOIHBIX
MOYEBHHbBI, HA3BaHHbIE LIECHTPAJIUTAMH.

B mporecce u3rotroBneHus MOPOXOB HEOONBIINE KOJIMYECTBA STHX
BELIECCTB BBOAATCS B UX COCTaB.

CraOunuzaTopbl  XMMHUYECKOM  CTOMKOCTH, B3aMMOJEHCTBYS C
OKHCJIaMM a30Ta, OOpasyr0T XUMHMYECKH CTOHKHME COEIUHEHUus, He
SBIISIIOIIMECS.  KaTanu3aTopamMu. TeM cambIM yCTpaHseTcs O[Ha W3
HanOoJiee 3HAYUTENBHBIX NMPUYMH, YCKOPSIOIIMX IPOLIECC PA3JIOKEHHSL.
[lpy Hammumm B TOpoXe CTaOWIM3aTOpa XUMHYECKOH CTOMKOCTH
pasnoxenue wuuer Oe3 camoyckopenus. Ilocme TOoro kak Bech
CTaOMIM3aTOp XHMHYECKOM CTOWKOCTH TIepelleT B  CBA3aHHOE
COCTOSIHME, HAUMHAETCS  IIPOrPECCUBHOE  YCKOPEHHE  IIpolecca
pasznoxxeHus. BpeMsi ¢ MOMEHTa M3rOTOBJIEHUS MOpOXa [0 Hadajua ero
YCKOPEHHOTO pPa3JOKEHHs M OHpeNesisieT CpPOK €ero 0e30macHoro
XPpaHEHUs, WIN TaK Ha3bIBAEMBbIil 3a11aC XMMUYECKOW CTOMKOCTH IIOPOXa.

Cpok 0Oe30macHOro XpaHEHHMs IIOpoXa C€O CTaOWIM3aTOPOM
XUMHYECKOH cToiikocTu cBbitie 20 ser, 6e3 crabunmzatopa — okoso 10
JIeT. DTU CPOKH MOTYT YBEJIMUMBATBHCSA WIHM COKPAILAThCS B 3aBUCUMOCTH
OT YCJIOBHI XpaHEHHsI TOPOXOB.

O pa3nokeHrH NOpoXa MOXKHO CYIMTH IO psi/ly BHEIIHUX PU3HAKOB.

Ecnu mopox B KkadecTBe CTaOMIM3aTOpa XUMHUYECKOW CTOMKOCTH
COZIEPXKUT TU(PEHUIAMUH, TO IPU Pa3JI0KEHNH OH MEHSET CBOIO OKPACKY:
CHayvaja MPUHUMAET KOPUYHEBBIN I[BET, 3aT€M 3€JICHOBATHIA U HAKOHEIl
MOYTH YEpHBIH. DTO MPOUCXOJUT TOTOMY, 4YTO JIU(PESHUIAMUH,
COCAMHSACh C OKHCJIAMHM a30Ta, €aM MEHSET CBOK OKpacKy oOT
KOPHYHEBOIO 10 YEPHOTI'O LIBETA.

[Ipu3HakoM pa3fokeHHs HOpoxXa SBISETCS TaKKe IMOSBJICHUE Ha
MOBEPXHOCTH TOPOXOBBIX 3JEMEHTOB PACIOI3AIOIINXCS JKEJITOBATBIX
NATE€H, B3AYTHH © TpemmH. Pa3noXuBlIMics TOpPOX CKIOHEH K
CIIEKUBAHUIO W ciunaHuio. [Ipu 3HAUYUTENBHOM pa3ioKEHUH IOPOX
CTaHOBUTCSI HAaCTOJBKO XPYIIKMM, YTO pacTupaercs nanpuamu. Kpome
TOTO, PA3JIOKUBILUICS MOPOX JIETKO ONPEAEIHUTH 0 3araxy OKHCIIOB
azota. [Ipu sHEpruYHOM pa3noKEeHUH 3aMETHO BBIJETICHHE OyphIX MapoB
okucioB azora. CuHA JakMycoBas OyMakka, TIOJIOKCHHAas Ha
Pa3JI0KUBIIHKCS TOPOX, MOMEHTAIBHO KPACHEET.
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Ecnu mopox mnomemeH B TWIB3Y, TO B CIIy4ae €ro pasioKeHHs
OKHCIIBI asora OKHCIISIFOT JTaTYHHYIO THIIB3Y u Ha
BHYTPEHHEl  IMOBEPXHOCTM €€  TMOSBISIETCS  3J€HbIA  HaJleT
OKHCHU MEJH.

IIpu pasnoxkeHuH MOpoxa, IMOMELICHHOIO B MaTepyaThle KapTy3bl,
IIPOYHOCTb KAPTY30B 3aMETHO YMEHBILAETCS, LIBET UX MEHSETCSL.

PaznoxeHue mnopoxa MOXKET KOHUUTBCS CaMOBOCIUIAMEHCHHEM U
OBbICTPBIM ero cropaHueM. [IoaTomy nopox ¢ npu3HaKaMu pa3iioKeHHUS,
KakK Ipe/ICTaBIIIOLINI OMTACHOCTb, IOJKEH ObITh HEMEIUICHHO U3bAT.

IIpu M3roToBIEHNH OPOXOB, a TAKKE MEPUOANYECKH B IIPOLIECCE UX
XpaHEHHs1 MPOMU3BOIAT CHELUAIbHbIE HCIBITAHUA IO OINPENCICHUIO
3amaca XUMHMYECKOM croikoctH. [lo  pesynapraraM  HCIBITaHUI
yCTaHaBJIMBAaETCAd CPOK Oe30macHoOro xpaHeHus mnopoxa. Mcmbitanus
OCHOBaHbI Ha UCKYCCTBEHHOM YCKOPEHUHM IPOLIECCA PA3IOKEHUS [I0POXa
npyu HarpeBaHuu. [Ipy MOBBIEHHBIX TEMIIEPATypax Pas3IOKEHHE Naxe
XUMHUUYECKH CTOMKOrO TI0pOXa IPOTEKAaeT HACTOJIBKO OBICTPO, 4TO
MOSIBIISIFOTCS BHEIIHUE IIPU3HAKH, 110 KOTOPBIM MOXHO CYIUTh O CTEIICHU
paznokeHust nopoxa. HaumOonbluee pacmpocTpaHeHHE B IIPaKTHKE
MPOMU3BOJICTBA TIOPOXOB U KOHTPOJIA 3@ MOPOXaMH, HAXOAALIMMHCS Ha
CHAOKCHUM apMHH, TONY4YWIM JIAKMYCOBBIE TIPOOBL: TIpOCTas U
MOBTOpPHAsL.

CymHOCTh NMPOCTOH JIAKMYCOBOM MPOOBI COCTOMT B OIpPEAEICHUU
BPEMEHHU, B TEYEHHE KOTOPOrO IMOPOX B TE€PMETHUYECKH 3aKPHITOM
CTEKJITHHOM CTaKaHYMKE, IIOMEIEHHOM B TEPMOCTAT IIPU TEMIEpaType
106,5°C, okpauMBaeT CTAHAAPTHYIO CHHIOK) JAKMYCOBYIO OYMakKy B
KpacHbIN 1BeT. MI3MeHeHne OKpacKy CBSI3aHO C TEM, YTO BBLACIISIIOIIUECS
NIPU PA3JI0KEHUH TTOPOXa OKHCIIBI a30Ta 00Pa3yroT ¢ BOJOH a30THCTYIO U
a30THYIO KUCIIOTBI, a JJAKMYCOBasi OyMaXKa, KaK U3BECTHO, OT JEUCTBUS
KHUCIIOT KpacHeeT. HUTpoLeIuIton03HbIi MOPOX CUUTAETCS] CTOUKUM, €CIIH
OKpalIMBaHKE JIAKMYCOBOM OyMaKKU IPOU30MET HE paHee yeM depe3 6
yacoB. McnbITaHus o npocToil 1JakMycoBO# IpoOe MPOBOAAT B TEUCHUE
onHoro aHs. Ilopox Bblaep:kuBaeTcs B TepMocTaTe He Oojee 7 4acos.
Ecnu 3a 310 Bpems MOKpacHEHHE JTAKMYCOBOH OyMa)XKH HE MPOU30UIET,
UCHBITAaHUS MpeKpallaroT. bosiee mosHas oOLieHKa 3armaca XMMHUYECKOU
CTOMKOCTH ITPOM3BOIUTCS 110 OBTOPHOH JIakMycoBoii po0e. [ToBTopHas
npo0da COCTOMT M3 TIOCIENOBATEIbHOTO psfa HUCIBITAHWH MPOCTOM
npo0oii ¢ OHOM U TOM ’ke Maccoi mopoxa.

Kaxnplii pa3 ucloeITaHWe BEIyT [0 MOABICHUSA  KPacHOIO
OKpalMBaHMs, HO He Ooznee 7 wacoB. B mpomexyTkax Mexmy
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WCTIBITAHUSME  TIpOOy  XpaHAT TpH OOBIYHOM Temmeparype. Ha
CIIeNyIONNH JIeHb HCIIBITAaHWE TOBTOPSIOT. [lOBTOpHOE WCHBITAaHHME
MPOIOJDKAIOT A0 TIONYyYEHHs] KpPacHOTO OKpAIIMBaHUS JIAKMYCOBOM
Oymakku yepe3 1 vac oT Hayana HarpeBaHus, HO He Oonee 10 nHei.
CymMma yacoB HarpeBaHUsl XapaKTepHU3yeT CTOMKOCTh nmopoxa. Croiikue
opoxa JOJKHBl BBIACPKMBATh: MUPOKCWIMHOBBIE — 60 4Yacos,
HUTpOrauLepuHoBbie — 40 4acos.

B CIIIA mupokoe pacmpocTpaHeHHe MOIydnjia METUII-BHOJIETOBAs
npoba. HMcrmpiTyemMblii oOpaserr B 3aBUCHMOCTH OT TPUPOABI ITOpOXa
BbIZIepkHUBaOT mpu Temreparype 120 umm 134,5° C. O croiikoctu
nopoxa CyIsT IO BPEMEHHM [0 HW3MEHEHHUs I[BeTa WHAWKATOPHOM
OyMa)kKH OT (PUOJIETOBOTO JI0 OPAaHKEBO-PO30BOTO.

3. bajumucTnyeckasi cTa0MJILHOCTD
TOPOXOB

s 00eBOro TMPHUMEHEHHsS IIOPOXOB OYEHb BaXKHO, YTOOBI HX
0aJUTMCTUYECKUE XaPAKTEPUCTUKH C TEUCHHUEM BPEMEHH HE M3MEHSIINCH.
CriocoOHOCTh ~ TOPOXOB ~ COXpPAHATh TMpPU  JUIMTEIBHOM  XPaHEHHUU
IOCTOSTHCTBO 0aUTMCTUYECKHUX XapaKTEepPUCTUK HAa3bLIBAIOT
0a/UTMCTHYECKOH CTaOMILHOCTBIO.

Bammictuyeckas CcTaOMIBLHOCTL TECHO CBs3aHA C XHMHYECKOM H
(u3nvecKoil CTOMKOCTBIO Topoxa. [lopoxa ¢ Majoil XUMHYECKOW WIIH
(U3NYECKOW CTOMKOCTBIO 00JagaroT W Majiod  OauTMCTUYECKOU
cTabmwibHOCTBIO. [Ipoucxoasimue B mpoliecce UTUTEIBHOTO XPaHCHHUS
M3MEHEHHUSI CcoCTaBa M (DU3MKO-XMMHUYECKHX XapaKTEPUCTHK TOpoxa
NPUBOJAT K W3MEHEHHIO ero Oa/NTMCTHYECKUX XapaKTEPUCTHK:
HavyaJIbHOW CKOPOCTHU U JIABJICHHUSI IOPOXOBBIX T'a30B.

[Ipyn nnutensHOM XpaHEHHWW TPW TOBBIIIEHHBIX TeMIepaTypax B
[OpoXax Ha TPYIHOJETYYEM PACTBOPHUTENIE YMEHBIIACTCS COJAEpKaHUE
pPacTBOPHUTENS,, YTO COMNPOBOXKAAETCS MOHM)KEHHEM JHEPreTUUYECKUX M
0AUTMCTUIECKUX XapaKTEPUCTHK MTOPOXOB.

HutpornuneprHoBBIH MOPOX MPU HU3KUX TEMIIEPATypax CTAaHOBUTCS
XpYOKUM. OTO TPUBOAUT K PACTPECKUBAHUIO WU  JPOOICHHIO
MOPOXOBBIX AJIEMEHTOB MpPH BBICTPEIE M, KaK CIEACTBUE, K PE3KOMY
MOBBIIICHHUIO TABJICHUS MTOPOXOBBIX a30B, BHI3BIBAIOIIEMY B OTJIEIBHBIX
CITy4asix pa3pbiB CTBOJIA OPYXKUS WA KaMEPhl PEaKTUBHOTO JIBUTATEIIS.

Komebanust Temmeparypsl TpH XpaHEHWH HHUTPOTIHIEPUHOBBIX
MOPOXOB CIOCOOCTBYIOT BBIJICIICHUIO HUTPOTJIMIIEPUHA HA MMOBEPXHOCTH
MOPOXOBBIX TPYOOK, JICHT, IUIACTHHOK. HUTpOTrTUIeprH dYpe3BBIYaiiHO
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qyBCTBUTENIEH K TPEHUIO, MOITOMY OOpa3yrOIIHecss Ha IOBEPXHOCTH
MOPOXOBBIX JIEMEHTOB KaIUIU €ro MPEJCTaBIIOT OOJIBILYI0 OMACHOCTB.
Beinenenue (3kcynanusi) HUTPOIVIMLIEPUMHA OTPUIIATEIbHO BIMSAET Ha
OaIMCTUYECKUE CBOIMCTBA IIOPOXOB.

B mporuiecce xpaHeHUs1 peaKTUBHBIX 3apsA0B C OOJNBIION TOIIIUHOMN
TOPSILIETO CBOJA WHOIZAA B PE3yJbTaTeé BO3HUKHOBEHUS BHYTPEHHUX
HaIpSDKEHUMT U pacTPEeCKMBaHUs IOPOXAa HAPYLIAETCS CIUIOLIHOCTH
MOPOXOBOM IIAMKKW. Takue W3MEHEHHs INPUBOIAT K CYLIECTBEHHOMY
HapYIICHUIO HOPMAJIbHOIO PEKMMa TOPEHUs I0pOXa B PEAKTUBHOM
JBUTATEIIE.

bajuctiyeckas  CTaOWIBHOCTH — HMHMPOKCUIIMHOBBIX — HOPOXOB
OrpaHMY€Ha M3-32 BO3MOXKHOCTH MCHAPEHUS] OCTATOYHOIO JIETYy4Ero
pacTBOpuTENsl M Biard. V3MmeHeHue cojep)kaHUs BIard, U OCOOEHHO
OCTaTOYHOIO  pPAacTBOPUTENS,  CONPOBOXKAACTCA  CYILECTBEHHBIM
U3MEHeHHeM ero OaummcTuueckux  cBoifctB.  Ilpu  u3MeHeHuu
COZIEp>KaHUsl JIETYYMX BEUIECTB B Iopoxe Ha 1 % CKOpOCTh rOpeHus
rnopoxa MeHsiercss npuMepHo Ha 12%, naBieHHe NMOPOXOBBIX ra3oB B
KaHaje cTBoJIa opyaus — ua 15%, a HauanbHask CKOPOCTh CHApsJa — Ha
4%.

OGunazas 3aMETHOM TMIPOCKOMUYHOCTBIO, MUPOKCHIMHOBBIE IOpOXa
MOTYT HE TOJIbKO OTAaBaTh BJAry, HO U IOIJIOILATh €€ IIPH MOBBILIEHHOM
BJIQXKHOCTH BO3/lyXa. YBEIMYEHHE BJIAXKHOCTH IOPOXa COMPOBOXKIACTCS
CHI)KEHHEM SHEPreTHUECKUX U OAJUTMCTUUECKUX XapaKTEPUCTHUK TIOPOXa.

YroOb! yMEHBIINTH BIAKHOCTh U IPEJOTBPATUTH CBS3aHHBIE C HEIO
W3MEHEHMs1 OaJUTMCTUYECKUX CBOWCTB IMHPOKCHIMHOBBIX IIOPOXOB,
CTPEMSTCS IOHU3UTh MX TMIPOCKOINMYHOCTH IIyTEM  BBEICHHS
ceranbHbIX  jgo0aBok.  [lopoxa  XpaHAT B repMeTHUYECKOH
METAIIIMYECKON YKYIIOpKE.

IIpu npaBuUIBbHOM OpraHU3aLUK XpaHEHHs! IOPOXOB H 3apsI0B U3 HUX
OaJTNCTUYECKHE XapaKTEPUCTHKU OCTaOTCSI HEM3MEHHBIMU B TEUCHHUE
10—12 u Gonee ner.

B mpouecce XxpaHeHHs MOpoXa €ro NEPUOJUYECKH HCIBITBIBAIOT
CTpenb00ii ¢ 3aMepoM Ha4aIbHON CKOPOCTH M MAaKCHMAITBHOTO JABJICHHUS
MOPOXOBBIX Ta30B B IENAX OMNpEENCHUS JalbHEHIIeH CiryKeOHOM
MIPUTOAHOCTH.

Bannuctudeckast CTaOMIBHOCTD 4acTO UTPAET PEIIAIOIIYIO POJIb MPU
YCTaHOBJICHUH CPOKA CITY>KOBI IIOPOXOB.
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lmaBa 8

THUIIBI IIOPOXOB

1. O0masi xapakTepHUCTHKA MOPOXOB M TPeOOBaHMS,
npegbsiBisieMble K HIM

[TopoxamMu TmpUHATO Ha3bBaTh MHOTOKOMIIOHEHTHBIE TBEpIbIE
BEILECTBA, KOTOPHIE COAEPKAT B CBOEM COCTABE F'OPIOYEE U OKUCIIUTEND U
005lalafoT  COCOOHOCTBIO TOPETh 10  OMNPENEeNICHHOMY 3aKOHY C
BBIJICTICHUEM TEIUIa U ra3000pa3HBIX MPOTYKTOB.

CymectByer oOMmIMpHAs Tpymna BeMIECTB, MOAXOAIIMX IOJ 3TO
onpenenenue. IIpexne Bcero kK HUM OTHOCSTCS BEILIECTBA, IPUMEHIEMBIE
KaKk XUMWYECKHUM HCTOYHHK OJHEPrud Uil MeETaTelbHbIX LeJel B
CTPEJIKOBOM OpPYKHH, CTBOJIBHOM M PEAKTUBHON apTwiuiepuu. MIMeHHO
9TOM TpyHme BeleCTB IMOpoxa O00s3aHbl CBOMM  HMCTOPHYECKH
CIIOKMBILMMCS HA3BAHHCM .

Heckonbko et Hazaj TmosiBUWIACH HOBas TpyMa BeUIECTB,
obnagaromas BCEMU NpPU3HAKaMM TIIOPOXOB U B TO K€ BpeMms
HEKOTOPBIMH, TOJBKO MM MPHUCYLIUMH CBOWCTBaMHU. IJTO TBEpAbIC
TOIUIMBA [UI1 PAKETHBIX M MNPAMOTOYHBIX BO3OYLIHBIX PEaKTUBHBIX
JIBUTATEIEH.

Heobxomnmo Taxke yka3aTh Ha CHEUU(PHUUIECKYIO TPYIITY BEILIECTB,
KOTOpasi [0 CBOMM CBOWCTBAaM MOJXOJUT MOJ ONpeAeIeHUE MOPOXOB, HO
MpeaHa3HavyaeTcs TJaBHBIM 00pa3oM Il CO3/IaHUs  CHEIHaIbHBIX
MUPOTEXHUIECKUX F(PPEKTOB C MOMOIIBIO0 PEAKIIMN TOPEHHUS. JTa TPyIIa
BEILECTB MMOJIyYMJIa HA3BaHNUE MUPOTEXHUYECKUX COCTABOB.

N3 ckazanHOrO ciemyer, 4YTO CYIIECTBOBAaBIIEE JI0 HEIABHEIO
BPEMEHU JIeJICHHE TIOPOXOB Ha JIbIMHBIE M O€3/IbIMHBIC, & TIOCJIEAHUX Ha
NUPOKCUJIMHOBBIE M  HUTPOIVIMLEPUHOBBIE HE  OTPAXKAET  BCETO
MHOrooOpasusi mopoxoB. B Hacrosiiiee BpeMsi OT Takol Kiaccuukanuu
MOPOXOB OTKA3aIKCh. BCro 001IMPHYIO TPYNITy BEIECTB, 00bETUHIEMYIO

1
C Hauana n300peTeHus 1 IPUMEPHO 10 cepenuHbl XV B. IOpoxa NPUMEHSIINCE B BUZIE
noporka. OT c10Ba MOPOIIOK, BUAMMO, U TIPOU30IILIO UX Ha3BaHHE.
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o7 OOIIMM Ha3BaHHEM «IOPOXa», MOXKHO pa3/eNuTh MO UX (PU3UKO-
XMUMHUUYECKOM TpHUpO/ie HAa HUTPOLEIUTIONIO3HBIE IOpoXa M TOpoxa —
MEXaHUYECKHE CMECH.

K HUTpOLEITI0NI03HBIM TOPOXaM OTHOCSITCS BCE TOPOXa, OCHOBHBIM
KOMITIOHEHTOM KOTOPBIX SBJISIFOTCS BBICOKOMOJICKYJISIPHBIE B3pbIBUAThHIC
BEIIECTBA — HUTPAThI LIEIUTIOJIO3bl, KOTOPHIE MOy4arOT HUTPOBAHUEM
LIEJUTIONIO3BI.

JInst  M3rOTOBJEHHUS  BBHICOKOKAYECTBEHHOW  HUTPOLEIUTIONIO3HI,
NPUMEHSeMO B  TPOU3BOACTBE IMOPOXOB, HCHOJB3YIOT —YHUCTYIO
LEJUTION03Y, IMOMYY4aeMyl0 W3 XJIONKAa WM JIPEBECHUHBI CIIEIHUABLHOM
XHUMHUYECKOH 00pabOTKOM.

Hurtponemnronoza  umeer CTpOCHHE, XapakTepHoe Ui
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH, HEOJAHOPOJHA TIO0 BEJIHYUHE W
COCTaBy MOJIGKYJl W HE SBISETCS XWMHUYECKH WHAMBHUIYAIbHBIM
BEIIECTBOM. HWTpaThl  LEIUTIONIO3BI  XapaKTEPU3YIOTCSl  CPEIHUM
COZIEp’KaHUEM a30Ta.

[IpumeHsieMble B TPOW3BOJACTBE IMMOPOXAa HHUTPATHI IEIUTIOJIO3bI
JeTsITCS Ha TNHPOKCHIMHBI  (coiepkanue azora Oomnee 12%) w
KOJUIOKCWIIMHBL (conepxkanue azota g0 12%). B mopoxe HUTpaThl
LEJUTIONO36l  BBIMIOJHSAKOT ~ pPOJb  JHEPreTUYECKOH  OCHOBBI |
00yCNIOBIMBAIOT MHOTHE €ro CBoOiicTBa. B mpomecce mpou3BoacTBa
MOPOXOB HHTPAThl LEIUTIONO3b IUIACTH(GUIMPYIOT, 0OpadaThiBasi HX
Pa3NUYHBIMHA PACTBOPUTEISIMHU, 3aTEM YIUTOTHSIIOT U (DOPMUPYIOT U3 HUX
TTOPOXOBBIE AJIEMEHTHI OTPeIeIIEHHON (POPMBI U pa3MepoB.

BropbiM 00s13aT€TbHBIM KOMIIOHEHTOM HUTPOLIEILTIOJIO3HBIX TTOPOXOB
SIBIISIETCS] PACTBOPUTEIb-TUIACTH(PUKATOP HUTPATOB LIEITOJIO3BI.

B mpou3BoncTBE MOPOXOB NMPUMEHSIOTCS MHEPTHBIE M B3PHIBUATHIE
PacTBOPUTEIH-TIACTH(HUKATOPHI.

WHepTHBIE PAaCTBOPHUTENIM HCIIONB3YIOTCS TJIABHBIM 00pa3oM Kak
TEXHOJIOTUUECKUH KOMIIOHEHT U B TPOLIECCE MTPOM3BOJICTBA OCTABIISIFOTCSI
B NIOPOXE€ B MMHUMAJIbHO BO3MOKHOM KOJHMYECTBE, TaK KaK M3JIUILIHEE
KOJIMYECTBO CHUKAET SHEPreTUYECKHUE XapaKTEPUCTHKH ITOPOXA U MOMKET
CTaThb NPUYUHOM €ro (QU3NYECKOH HEecTaOMIBHOCTH W3-3a BBICOKOU
JIETy4eCTH PACTBOPHUTEIIS.

B3peiBuatsie PacTBOPHUTENH-TIACTH(DUKATOPHI HE TOJIBKO
obecneynBalOT  IUIACTU(UKAIMIO HUTPATOB  IIEJUIIOJIO3bI, HO U
CTMOCOOCTBYIOT TIOBBIIIICHUIO YHEPTETUIECKUX XaPAKTEPUCTHK MTOPOXOB.
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B 3aBuCHMMOCTH OT NpUPOABI PACTBOPUTENA-ILIACTU(UKATOPA, €ro
COCTOSIHUSI M COJEpKaHMs HUTPOLEIUIIONIO3HBIE IIOpOXa JEIATCS Ha
YyeTbIpe IPyNbI:

[opoxa Ha HWHEPTHOM, YIasIeMOM B IIpolLiecce IPOM3BOACTBA
JIETy4eM pacTBOPUTEIIE;

1opoxXa Ha B3pbIBYATOM, HEYIAISIEMOM B IpoLiecce IMPOM3BOJACTBA
TPYIHOJIETYYEM PACTBOPHTEIIE;

MOpoXa Ha CMECH JIBYX pacTBOpuUTeNel (yIaisieMOM U HEYalIIeMOM);

rmopoxa 0e3 pacTBOPHUTEIIS.

Ilopoxa Ha HHEpPTHOM, YyHAIsIeMOM B HpOLECCE IPOM3BOACTBA
JIETy4eM pacTBOPUTETIE HA3bIBAIOT MUPOKCUIINHOBBIMH IIOPOXAMHU.

B kauectBe pacTBOpUTENA-IUIACTU(GUKATOPa B  MPOU3BOACTBE
NUPOKCUIIMHOBBIX IOPOXOB IPUMEHSETCS CIUPTO-3GHUpHAs CMECh.
ITpou3BOACTBO MUPOKCHIMHOBBIX IOPOXOB BEIETCS NPU HOPMAIBHOM
TeMIIepaType U COCTOUT U3 TPEX OCHOBHBIX (ha3:

WiacTUGUKAMKY ~ HUTPATOB  LEJUIIOJIO3bl  CIMPTO-3(HPHBIM
pacTBOpUTENIEM;

YIUIOTHEHHS U (POPMOBAHUS IOPOXOBOM MACChI B 3IEMEHTHI;

yJaJIeHHs] U3 TIOPOXOBBIX AIIEMEHTOB PACTBOPUTEIIS.

Ilopoxa Ha B3pBIBYATOM, HEYHAISEMOM B IPOLECCE MPOM3BOACTBA
TPYIHOJIETY4EM PACTBOPUTEIIE HA3bIBAKOTCS OAJUIMCTUTHBIMH OPOXAMHU.

IIpou3BoaCcTBO OAIMCTUTHBIX MOPOXOB BENETCSA NPU TEMIEparype
70—90° C un BriIto4aeT B ce0s CIIeAyIOle OCHOBHBIE (a3bl:

CMEIIIEHHE BCEX KOMIIOHEHTOB IIOpOXa B BOJHOW cpesie B LENsIX
MOJTYYEeHHUS OTHOPOIHOM MacChl;

TUIACTU(HUKALIUIO HHUTPATOB LEJUTIOJIO3bI TPYIHOJIETYYUM
B3pbIBUATHIM PACTBOPHUTEIIEM;

(bopMoOBaHHE TOPOXOBO MACChI B TIEMEHTHI.

K mopoxam Ha CMeIIaHHOM pacTBOPUTENE OTHOCATCS KOPAWUTHBIE U
9MYJIbCHOHHBIE IOPOXa.

KopauTtHele mopoxa, miM, Kak MX €Il Ha3blBalOT, KOPIUTHI, B
OCHOBHOM mpou3BojsaTcs B Anruun u Kanane. Ilpu ux npousBojcTse
UCTIONB3YIOTCS PACTBOPHUTEIH JIBYX THUIIOB: MHEPTHBIN JICTyUHid (alleTOH),
YAAIEMBIA B IIPOLIECCE IIPOM3BOACTBA, U B3PBIBYATHIN TPYAHOJIETY4UI
(HUTPOTTIMLIEPHH), HEYJATISIEMBIN U3 TIOPOXa.

Takoe coueranume  pacTBOpHUTENeW  NPUMEHSIOT B LEJAX
WCTIONIb30BAaHMSI  BBICOKOA30THBIX  HHUTPATOB  LIEJUTIONO3BI,  IIJIOXO
PAacTBOPUMBIX B TPYJHOJIETYYEM PACTBOPUTEIIE.
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IIpon3BOACTBO  KOPAWUTHBIX  IOPOXOB  OCYLIECTBISIETCSl NP
HOPMAJILHOH TeMIlepaType U COCTOHUT U3 TPEX OCHOBHBIX (ha3:

IU1acTU(UKALMSL HUTPATOB LIAJTIOJIO3bI CMELIIAHHBIM PACTBOPUTEIIEM;

YIUIOTHEHUSI U (JOPMOBAHMS IOPOXOBOM MacChl B JIEMEHTBI,

yJaJIEHUs JIETy4ero PaCTBOPUTEILS U3 TOPOXOBBIX JJIEMEHTOB.

Kopautel Henb3s W3rOTOBIATH C OONBIIOW TOJIIMHON TOPSILEro
ceoza. [lo BHemitHeMy BHIy TOTOBBIM KOPAWUTHBIA MOPOX HAIIOMHUHAET
BOJIOC.

OMyIBCHOHHBIE TIOPOXa MO CBOEMY COCTaBY MOTYT OBITH CXOIHBI C
MUPOKCUIIMHOBBIMHU, OJTTHCTUTHBIMU WJTH KOPIUT-HBIMH.

JUI1 X TpOM3BOACTBA HApsay C HUTpaTaMHu LEJUIIOJIO03bI MOYKHO
WCIOJB30BaTh CTapbleé MOPOXa, YTPATUBILIUE CBOU OAJUTMCTHUYECKHE
cBoiicTBa. [IpenBapuTenbHO M3MENIBYEHHBIE HUTPAThl LEIUIIOIO03bI WIN
yCTapeBLIXe [10poXa MOIBEPratOT BO3AECHCTBUIO JIETYUErO PACTBOPUTEIIS
(3TManeraTa) B BOAHOW cpele MNpHU IEpeMEeIIMBAHUM C OOJIBIION
CKOPOCTBIO 110J] BakyyMoM. 13 miacTuunnpoBaHHOM MOPOXOBOM Macchl
nostyyaror mwapuku guamerpoM 0,01—0,5 mm. @opma 3MyIbCHOHHBIX
MOPOXOB Jlajia APYroe, JOBOJBHO IIMPOKO PACHPOCTPAHEHHOE MAaYBaHIIE
9THUM MOPOXaM - ChepHIECKHE.

[IpenmyIiecTBO AMYJIBCHOHHBIX IOPOXOB 3aKJIIOYAETCS M HX
BBICOKOW TPAaBUMETPUUECKON (HACBHITHOM) TJIOTHOCTH.

K nmnopoxam 6e3 pacTBopuTeneil OTHOCATCS TaK Ha3blBacMble
BUCKO3HBIE II0pOXa, KOTOpble ObUIM pa3paboTaHbl M COCTOSUIM Ha
MPOU3BOACTBE B ro/ibl Bennkoit OteuecTBeHHOM BOMHEI.

Pa3paboTtka ux npecnenopana Leilb PaCIIMPEHHUs POU3BOJICTBEHHBIX
MOIIHOCTEH MOPOXOBOW  NPOMBIIUIEHHOCTH W IIPUBJICYEHUS  JUIS
W3rOTOBJICHUSI  TOPOXOB  OOOPYAOBAHUS IMPEANPUSATUN TEKCTUILHOM
MPOMBIIIJIEHHOCTH. [IpOM3BOJICTBO BHCKO3HBIX IOPOXOB BEJOCH IO
o0OpaTHOI cxeme: BHayajle U3 BHUCKO3bl (DOPMOBAIMCH 3€pHA C OIAHUM
KaHaJloM wiM 0Oe3 KaHala, 3aTeM BHCKO3a pEreHepupoBajach [0
LEJUIIOJIO3bl M [OABEprajlaCb ~ HUTPOBAHUIO C  IOCIEIYIOLIEH
cTabuIM3aIyei.

Bucko3nble 1opoxa IPUMEHSJIMCh B 3apsagax K CTPEIKOBOMY
OPY)KHIO U MATOKaJIMOEPHBIM MHHOMETAM.
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CocTtaBbl HEKOTOPBIX HITPOIEIUIIOJIO3HBIX TOPOXIIB MPUBEACHBI B Ta0II. 8.

Tabnuua 8

HaumenoBanne CozepkaHie KOMIIOHEHTOB. %o
KOMIIOHEHTOB [IOpOXa
TMPOKCWIIHH | Oa/LTH- KOPIMTHBIA | BUCKO3HBIH | 9MYJIb-
OBBIH IIOPOX | CTAaTHBIA TI0pOX Iopo4 CITOHP1bIU
TIOPOX TOPOX
TTupokcunux 80,0080 52,0--73,0 |91,0-97,0 Jlo 81,0
Komnokcrmix 54,0600
CrupTo-3QupHBIi
PacTBOPUTEIH 0,2—5,0
CrmpTOo-aleTOHOBBIH
PacTBOpHTEIND 05—20
Hurpormuepun 1,0—2,0 16,0—40,0 190—220 J109,0
IlenTpanur 1,0—3,0 3,0-5,0 1,0-1,6
Judenmmamua 0910
Bazennu 0,3—2,0 2,0—4,0
Aneranunms 15—19
Orunanerar 0,5—0,6
JMKUTPOTOITYOI 0,5—2,0 1,0—-3,0 3050 0,6—0,9
Jubyrundranar 2,0—6,0 24—32 |1,0—2,0
Bona 0305 0507 0,9—1.3
Kamdapa 1,0—2,0 1,0—1,7
Tpacur 03—04 03—1,0 0,3—0,4
Cynbdart kanus 0,5—2.0 1.0
Kammdorms . . . . 20—10
Yekucnbii Kanp-uil [— — — - 05—0,6
HOpOX& — MCXaHHMYCCKUE CMECHU COACpKAT B CBOEM COCTAaBC

OKHCIIUTENIN U METAUTMYECKUE TOPIOYME B BUJIE MEIKO M3MEIbYEHHBIX
MOPOIIKOB. [I1s1 CKpeTyIeH st TOPOIIKOOOPa3HbIX KOMIIOHEHTOB B COCTAB
cMecel BBOAT pa3IMYHbIE CBA3YIOIHE (IIEMEHTUPYIOIINE) JOOaBKH.

[Tpon3BOACTBO TaKMX IMOPOXOB 3AKIIFOYACTCS B TIPEIBAPUTEITHHOM
M3MENFYCHUHU TTOPOITKOOOPA3HBIX BEIIECTB M TIIATEIIHLHOM CMEIICHUH
BCEX KOMIIOHEHTOB. [lomydeHHass CMeCh KOMITOHEHTOB TIOMJICIKHUT
YIUTOTHEHHIO ¥ (POPMOBAHUIO.

[IpuBenennbii oOmMKA 0030p MOPOXOB M MOCHeayolee Oonee
MoJpoOHOE 3HAKOMCTBO C€ HHUMM YOeXIAlOT B MHOrooOpasuu
COBPEMEHHBIX MOPOXOB. DTO MHOrooOpasue OOYCIOBIEHO HaIMYHEM
pa3NnuYHBIX TPeOOBAHUH, IPEABABISIEMBIX K IIOPOXaM, BO3PACTAIOLIHX 110
Mepe pa3BUTHs BOEHHON TEXHUKU.
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CoBpeMeHHble ~ Ooenpumacsl  JIOJDKHBI — 00NlagaTh  BBICOKUMHU
HAYQIbHBIMA  CKOPOCTSIMH,  HEOOXOIUMBIMH  JUIS  JIOCTHIKCHUS
OTpEeIeNICHHOM JaTbHOCTU CTPEIHOBI M OpOHENTPOONBAEMOCTH.

JUist TOCTMKEHHS TaKUX CKOPOCTEH TpeOYIOTCs Mmopoxa ¢ OOJbIINM
3aIlacoM 3HEpIuM.

O(h(DeKTUBHOCTh  MPUMEHEHUS  OTHECTPENLHOTO  OpYXHS B
3HAUUTENBHOMN CTETICHH OIPE/IENISETCS] TOUHOCTBIO CTPENBObI, KOTOPast BO
MHOT'OM 3aBHUCHT OT OIHOOOpa3usi Ha4aJIbHBIX CKOPOCTEH IyJIH, CHapsa
i MuHBL. HadanbHble CKOPOCTH OYEHb MaJlo U3MEHSIOTCS OT BBICTpENa
K BBICTpeINly, eciy (PU3UKO-XMMHUYECKHE CBOMCTBA W OaTHMCTHYECKHUE
napaMeTpsl IPUMEHSEMOro TIOpoXa OJMHAKOBBIE. JTO JIOCTUTaeTCs
O0THOOOpa3ueM  (PHU3MKO-XUMHYECKHX ¢  OaJUIMCTUYECKUX KauyecTB
MIOPOXOB  OINpPEAETEHHbIX MapOK, H3rOTOBJICHHBIX Ha pa3IMYHBIX
NpeAnpusATHsAX B pazHoe Bpems. Takoe ogHOoOOpasue oOecneurBacT
MOJTHYIO B3aMMO3aMEHSAEMOCTh OJTHOTHITHBIX ITOPOXOB IPH MX MacCOBOM
MPOU3BOJICTBE U PUMEHEHUU.

W3menenne (GHU3MKO-XMMHYECKHX CBOMCTB TOpoJa B IpoIiecce
JUTUTEIIFHOTO XpaHEHHWs HEW30EKHO BIeYeT 3a COO0OH HM3MEHEeHHe
OATMCTHYECKUX  ApaMeTPOB: HAYaIbHOM  CKOPOCTH, JaBJICHHS
MOPOXOBBIX Ta30B, pPacCeMBaHMS HAYABHBIX CKOpocTei. l3meHenue
OaTMCTHYECKUX TapaMeTPOB IO CPABHEHHIO C IE€PBOHAYAILHBIMU
OKa3bIBaeT OTPUIIATEIIHbHOE BIUSHUE Ha 3(P(PEKTUBHOCTH CTPEIbOBI U B
psizie Cily4aeB MOJKET MPHBECTU K HEHOPMAIBHOMY JIEHCTBUIO OPYXKHS U
6oerpunacoB. JTOro HE NPOU3OWIET NPH BHICOKOW (U3MUECKOH U
XUMHUUECKOH CTaOMIBHOCTH 1OPOXa, 00ECTIEYHBAIOIIEH BO3MOXKHOCTD UX
JUTUTENIFHOTO XpaHeHMs1 Ha 0a3ax, CKJIaJaX M B BOMCKAaxX B pa3IMYHBIX
KIIMMaTUYECKUX YCIIOBHSIX.

JInsi mpaKTUYeCKOrO HMCIIOJBh30BaHUSI MOPOXOB B OTHECTPEIBHOM MU
PEaKTUBHOM OpYXXHM HEOOXOAMMO, YTOOBI TOPOX JIETKO U HAIEHKHO
BOCIUIAMEHSUICS OT INTATHBIX CPEACTB BOCIIAMEHEHUs, YCTOWYMBO H
3aKOHOMEPHO TOpel B YCIOBHUSAX JOCTaTOYHO BBICOKMX JIABJICHUI
(3000—5000 krc/cM?) B apTHILIEPHICKHX OPYMMAX M B YCIOBHAX
OTHOCHTENBHO HH3KHX JABICHHH (ICCATKM ¥ COTHH KI'C/CM?) B PAKETHBIX
npurarensix. CKOpOCTh TOpeHHs IMOPOXOB INPH 3TOM HE JODKHA B
CHJIHHOM CTETIeHH 3aBHCETh OT HaYaJIbHOM TeMIepaTyphl 3apsja.

3aKOHOMEPHOCTh TOPEHHs I0pOXa MOXKET OBITh HapyllleHa, eclu
BCJIC/ICTBUE HEJOCTATOYHOM MEXAHUYECKOM MPOYHOCTH IPOM30MIET
paspyllieHHe MOPOXOBBIX AJIEMEHTOB IPU XPAaHEHUM, TPAHCIIOPTUPOBKE
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wim 60eBoM mnpuMeHeHHH. [103TOMy NIpHMeHseMble TMOpOXa JOJIKHBI
00JazaTh T0CTAaTOYHOW MEXaHUIECKOW IPOYHOCTHIO.

UroObl mopoxa ObUIM Oe30macHbBl B OOpallleHWH, B TIpoIecce
MPOM3BOJCTBA, NMPH XPAaHEHWHU, BONCKOBOW OHKCIUTyaTallid M OOEBOM
MIPUMEHEHNH, YYBCTBUTEILHOCTh UX K BHEUTHUM BO3JCHCTBUSIM JOJKHA
HMETD OIPE/ICTICHHBIE TPEIEIbI.

JUis MOCTIDKEHHs ycrexa B COBPEMEHHOM OO0 HEMallOBaYKHBIM
YCIIOBHEM SIBJISIETCS BHE3AITHOCTh U CKPBITHOCTH IIPUMEHEHUS OPYKUSL.
JIbIM B JHEBHOE BpeMsl, a AYJIBHOE IUIaMsli — B HOYHOE JEMACKHUPYIOT
cTpersroniero. B cBsi3u ¢ 3TUM MOpOX JOJDKEH ObITh O€3IBIMHBIM U
OecryIaMeHHBIM.

TpeOoBaHue OeCIIaMEHHOCTH BaXKHO €Ile M MOTOMY, YTO 00paTHOE
TUIaMsi MOKET TPEICTAaBISATh OMACHOCTh JUIS CTPEJISIFOIIETr0, OCOOCHHO
HAXOJISIIETOCs B TAHKE WM Ka3eMaTe.

B ciyuae cTpensObl U3 TaHKa WM Ka3eMaTa UMEET 3HaYCHUE COCTaB
MOPOXOBBIX Ta30B, TaK KaK MpU HEOJArONPHUSATHBIX YCIOBHAX HM30BITOK
OKHCH YTJIepOJia MOKET BbI3BATh OTPABJICHHE JIMYHOTO COCTABA.

[ToTpebHOCTh B IOpOXax BO BpeMs BOIHBI OrPOMHA. Y JOBJIETBOPUTH
€€ MOYKHO TOJIbKO IPH HAJUYUHM IIMPOKOH OTEYECTBEHHOW ChIPHEBOU
0a3pl, JOCTaTOYHBIX MPOU3BOJCTBEHHBIX MOIIHOCTEH, NPOCTOH U
0€301MacHON TeXHOJIOTUH U3TOTOBJIEHUS TIOPOXOB.

B cmemyrommx  pasmenax  OyAayT — paccMOTpeHbl — Hambolee
pacrpoCcTpaHeHHbIE B HACTOSIIEE BPEMsSI HUTPOIEIUTIONO3HBIE TOpoXa 1
MOpPOXa — MEXAHUYECKHE CMECH.

2. Hwurpouemitono3Hele Topoxa Ha JIETy4e€M pPacTBOpUTENE
(MUPOKCUITMHOBBIE TIOPOXA)

OCHOBY TNHPOKCWJIMHOBBIX TOPOXOB COCTAaBISIET MHPOKCHJIHH,
coZIep>KaHue KOTOPOrO B TOTOBOM MOPOXE B 3aBUCUMOCTH OT PELENTYpbl
MoOeT kosrebaTses or 80 10 98%.

B xauectBe pacTBOpUTENS MpPHU M3rOTOBJIEHUM NHUPOKCUIMHOBBIX
MOPOXOB  NPUMEHSIOT  COUpTO-3QUpHYI0 cMech. B mpouecce
MIPOM3BOJICTBA OCHOBHast 4acTh CUpTO-3(hUpHOit cMmecH,
MIPEICTABISIONIEH COOON JEeTydrid pacTBOPHUTEINb, YIAISETCS, OIHAKO
HeOonpIIas 9acTh €€ OCTaeTcss B Topoxe. B roroBom mopoxe B
3aBUCUMOCTH OT TOJIIMHBI ropsmiero ceoga coaepxxurcs ot 0,2 no 5%
OCTaTOYHOTO PACTBOPUTETISL.
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J1 IOBBIIIEHNS] XUMUYECKOM CTOMKOCTH B COCTaB IIOPOXOB BBOZIAT
1—2% nmudenunamuna. Jludenmnamun sBisercs  00A3aTEIBHBIM
KOMITIOHEHTOM COBPEMEHHBIX MTUPOKCUIIMHOBBIX TIOPOXOB.

Hens0exxHbIM  KOMITOHEHTOM JIFOOOTO TIOpOXa sBJSICTCS  Bjiara.
ConepkaHnue Bjiard B NHPOKCHIMHOBOM TIOPOXE —  BEJIMYMHA
MEpEMEHHas!, 3aBUCSIIAsl OT TUTPOCKONUYHOCTH IMOPOXa M BIAKHOCTU
BO3yXa. ['MIpOCKONMYHOCTH IIOpPOXa OMHPENENSCTCS €ro COCTaBOM.
V3meHeHre OTHOCHUTEIBHOW BIQKHOCTH BO3[AyXa NPHUBOAUT K
COOTBETCTBYIOILIEMY HM3MEHEHUIO COJCp)KaHMS BJIarM B  IOpPOXeE.
BrnaxkHocTh OpOXa MPH €ro W3rOTOBJICHUH CTPOTO PETJIAMEHTUPYETCS U
nosrkHa ObITh B Tipenenax 0,5—2,0%.

OcTaTouHbII PacTBOPUTEIH U BJlara, BMECTE B3SThIE, COCTABIISIIOT TaK
Has3bIBaeMbIE JIeTy4yHe BeulecTBa. JleTyune BeliecTBa B OPOXE YCIOBHO
JIeNIAT Ha yAajsieMble 6-yacoBoil cymikoi npu 95° C u Heynansemble 6-
4yacoBoM cCymkod. IIpu 6-uacoBoi cymike ypansercs BCS BoJa H
HEKOTOPOE KOJIMYECTBO OCTATOYHOIO PACTBOPUTENS, a Oojblias 4acTb
OCTaTOYHOTO PAcTBOpHTENs ocTaeTcs B mopoxe. OOrmiee conepikaHue
JETy4uX BEIIECTB, a TAKKe COJACPIKaHUE YyIasieMbIX M HEyIalseMbIX
BEIIECTB YCTAaHABJIMBAIOTCS B OMNPEIENCHHBIX Mpefenax Il KaKIou
MapKH 1opoxa.

Ha3BaHHble BbIlIE KOMIIOHEHTHI (MMUPOKCHINH, TU(pEHHIAMUH W
JIeTy4Yre BEIIECTBA) SIBISIOTCS OCHOBHBIMH M BXOJST B COCTaB JIFOOOTO
MUPOKCHIIMHOBOTO Mopoxa. [IoMHUMO OCHOBHBIX KOMIIOHEHTOB B COCTaB
MOPOXOB MOTYT BBOAMTHCS JOOABKH PA3IMYHBIX BEIIECTB B IEJSX
MOJTYYEeHHUSI OMPEICTCHHBIX CBOUCTB. JlIs1 CHWKEHHS CIOCOOHOCTH
MOPOXOB TOTJIONIATh aTMOC(EpPHYI0 BIAry B WX COCTaB BBOJIST
ruapodoOHbIe T00aBKH. Taxue opoxa Ha3bIBAIOT
MaJIOTHTPOCKOTTUYHBIMU.

IMpumensiempie B CIIIA  ManorurpocKOnu4Hble  MOpPOXa
ob6o3Hauvarorcst 6ykBamu NH.

B wmensx ymeHbleHus pasrapa KaHajlla CTBOJa IPHUMEHSIOT
MaJIO3PO3UOHHBIE TUPOKCUIIMHOBBIE ITOPOXA, B COCTaB KOTOPBIX BBOJST B
HEeOOJBIINX KOJMMYECTBAX IPOTHBOIPO3MOHHBIE J00aBKM (mapaduH,
[IEpe3rH, Ba3eNMH U T. II.).

Jnis rammeHust TyapHOTO M OOpaTHOTO TUIAMEHH, MMEIOIIETO MECTO
npu  cTpenb0e W3 Opyausi, TPUMEHSIOT — OecIUlaMeHHBbIE WM
IUIaMEracsInue Iopoxa.

BecriameHHbple MUPOKCUIMHOBBIE MOPOXa conepXkaT HeOOIbIIoe
Konmn4ecTBO (3—5%) mnaMeracsiux BeIEeCTB:
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CEpHOKUCIIBIA KaJni, KaHu(oib, AUOYTHIPTAIAT W HEKOTOPHIE
XJIOPOPraHHUYECKUE CMOJTBI.

[Inameracsimue NHPOKCMIIMHOBBIE Topoxa coaepkar 45—50%
TUIAMETacsINUX BellecTB. Takue mopoxa 00JaJaloT HU3KHM 3aracoM
SHEPTUM M TPUMEHSIOTCS B BHAC HEOOJBIIMX J00ABOK K OOBIYHOMY
nopoxy. Ilpu BbICTpene TPOAYKTHI PaA3JIOKEHUS KOMIIOHEHTOB
IUIAMETACIEro IMopoXa MPEeNsITCTBYIOT 00pa3oBaHHIO OOPaTHOTO
TUTAMEHH.

B HEKOTOpBIX Cciy4asX BO3HHKAET HEOOXOAMMOCTH INPUMEHEHHs
MMUPOKCHJIMHOBBIX TIOPOXOB, COYETAOMMX B cebe 1Ba wim Oosee
crieruaeckux cBoicTB. Tak, I BHICTPENIOB pa3ieibHOrO THIIH30BOTO
3apsHKaHUsl K TAHKOBBIM ITyIIKaM TPeOYOTCS MaJIOTMIPOCKOIMYHbIE
nmopoxa,  oOmajaromMe  CBOMCTBOM  OeCIUIaMeHHOCTH.  Takwue
MaJIOTUIrpOCKOITUYHBIC OecIIaMEHHBIE Iopoxa MOXXHO IMOJIYy4YUTb, €CJIM B
COCTaB OOBIKHOBEHHOTO IOPOXa BBECTH OHOBPEMEHHO TUAPOPOOHBIC U
wtameracsimue go6asku. B CIIA mopoxa mogo6Horo tuma 0003Ha4aroT
OoykBamu FNH.

CocTaB HEKOTOPBIX BHHTOBOYHBIX M OPYIHHWHBIX MHUPOKCHIMHOBBIX
MOPOXOB aMEPUKAHCKOW apMUU MPUBE/ICH B TA0IM. 9.

Tabnuma 9

HanumeHnoBaHue KOMIIOHEHTOB Conep:KaHne KOMIOHEHTOB, Y%
TIOPOXOB

ﬁgg{)gmq“”“ OpyAMIHEIE TOPOXa

NH FNH

TTnpokcrma 90,3 83,2 81,2
CrmpTo-3(MpHBIHA PaCTBOPUTENH 11 2,0 2,0
Jlndermnamie 1,0 1,0 1,0
JIMHUTPOTOITYOT 6,0 10,0 10,0
Jlubytundranar - 3,0 40
CepHOKHCIIBII Kanmid 0,6 - 1,0
I'padur 0,2 - -
Bona 0,8 0,8 0,8

CocraB nopoxa, a Takxke (Gopma U pazMepsl HOPOXOBBIX 3JIEMEHTOB
3aBUCAT OT BHJA OTHECTPEIBHOTO OPYXKUS, sl KOTOPOTO NpeTHAa3HAuYCH
MOPOX.

Ilo ¢opme »>1eMEHTOB NHPOKCHIMHOBBIE IOpOXa MAEIATCS Ha
rwiactuHyateie 1 (puc. 11), 3epuensie 3 u 4 u Tpy6uaTsie 2.

Jnst OoTIMuMs  pa3NMyHBIX BHUIOB IIOPOXOB KaXIOMYy W3 HHX
MIPUCBOEHO YCIOBHOE 0003HaYEHHE (MapKa).
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Panpme mMapky mopoxa o0O3HaYaM HadaJbHOW OYKBOW Ha3BaHU
OpYXXusl, AJsl KOTOPOro MpeAHa3Hadalcs IMOpoX. OTHU 0003HAuYeHMs
COXPAHWINCh JI0 HACTOSILIEr0 BPEMEHHW Uil BUHTOBOYHBIX ITOPOXOB.
Hanpumep, wmapkoit BT o6o3HauaeTcss BHMHTOBOYHBIA MOPOX TIOA
TspKENyro myito, BJI — noa nerkyto myso.

Puc. 11. ®opMa nHMpOKCUIMHOBBIX ITOPOXOB: 1 — IUIACTUHYATHIA TOPOX; 2
— TpyOYaThIii TIOPOX; 3 — OIHO-KAHAIIBHBIM 3€PHEHBIA I0poX; 4 —
CeMUKaHAIBHBII 3epHe-Hbli opoX

B mnHactosimee Bpems a8 O0O3HAYCHUs] MapKH IOpOXa CIIyXar
NPEeUMYIIECTBEHHO XapaKTePUCTHKH, OIIpeIeIISIOIINe ero
OaTMCTHYECKUE CBOMCTBA: COCTaB, (popMa 3JIEMEHTOB U TOJIIIMHA CBOJIA.
B 910l cucreme MapKy 3epHEHOTO MUPOKCHIMHOBOTO —IIOpOXa
0003HAYalOT JApPOOBIO, YHCIUTENb KOTOPOH IIOKA3bIBAET TONIIHHY
TOPSILIETO CBOZA 3€pHA B IECATHIX JOJISIX MHJUTUMETpA, a 3HaMEHaTellb —
YHCIO KaHAIOB B 3epHe. Hukakux crenuaibHbIX 00O3HAYCHUIA,
YKa3bIBAIOLIMX HA TO, YTO 3TO MHUPOKCHIMHOBBIM IOPOX, HE HaeTcs.
Hanpumep, 7/7 o3nauaer: MMPOKCHITMHOBBIN 3€pHEHBIN CEMUKaHAIbHBIM
opox ¢ TommuHON ropsmero csoga 0,7 mm. IlpuBenemM HECKOIBKO
Mapok Hanboiee yacTo ynorpedisembix nopoxos: 4/1, 7/1,7/7, 9/7, 12/7,
14/7,15/7.

Jnst 00o3HayeHust TPyO4aThIX MUPOKCHUIIMHOBBIX IOPOXOB IIOCTE
IpoOu, 0003HAYAIOMICH TE K€ XapaKTEPUCTUKHU, YTO W JUIS 3€PHEHOTO
nopoxa, npocraBisitor OykBel TP. Hampuwmep, 22/1TP o3nauaer, urto
MMUPOKCHIIMHOBBIA TIOPOX MMeeT (popMy TPYOKH C TOJIIIMHOW TOPSIIETO
cBoja 2,2 MM.

[TnactuHuateie mopoxa obo3HavatoTcs OykBamu [, 3a KoTOpBIMHU
CIIeNyIOT JBa 4YHCIA, TIEPBOE€ M3 KOTOPBIX COOTBETCTBYET TOJIIIMHE
IUTACTHHKA B COTHIX JOJNSIX MHJUTAMETpPA, a BTOPOE — IIUPUHE
IUTACTUHKU B JIECATBIX JOJISIX MUTUMETpa. MeXIy uuciiaMu CTaBUTCS
tupe. Hanpumep, [1110—12.

92



Ilopucteie mopoxa obOo3HauaroTcss OykBoit Il w  dumciowm,
COOTBETCTBYIOIINM KOJIMYECTBY CEJUTPHI, KOTOpoe BBoAmsIoch Ha 100
yacTeil mopoxa npu ero usrorosnenuu. Hanpumep, [1-45, 11-125.

OcoOble CBOHCTBAa MOPOXOB, BBI3BAHHBIC HAJTMYHMEM B WX COCTABE
KOMIIOHEHTOB CMEUHUAIFHOIO Ha3HAUCHHS, B MapKe MOpoXa OTpaskaroTcs
C MOMOIIBI0 OYKBEHHBIX HMHJIEKCOB, MPOCTABISEMBIX MOC]E HU(BPOBOrO
o00o3HaueHus1 opMbl M pazMepoB mopoxa. bykeel ®JI o3HayarOT, YTO
nmopox  ¢uierMaTu3upoBaHHb, BII — B mopoxe comepKuTCS
rameracsimasi  go6aBka B Buae kanupomun, BCK — B mopoxe
COZIEPXKHTCSl TUIameracsimas Jo0aBKa B BHJE CEPHOKHCIOTO Kausl.
[Tnameracsmuit mopox obo3Havaercs OykBamu Y. Hampumep, 9/7BI1,
7/7BCIL 8/1Y T.

B wmapkupoBke mopoxa OTpakaeTcs M KaueCTBEHHOE COCTOSHUE
HCXOMIHOTO CBIPbs. Tak, MHAEKC «mep» mocje 0003HaueHHs (OpMbI H
pa3MepoB TOpOXa YKa3bIBa€T, YTO MOPOX HM3TOTOBIICH MEPEACIKON M3
CTapbIX MUPOKCUITMHOBBIX TIOPOXOB.

[TapTum rOTOBOrO MOpOXa MPHUCBAUBAETCS YCIOBHOE O0O3HAUYEHUE,
BKJIIOUAIOIIEe MAapKy II0pOXa, HOMEp MapTUH, BpeMs U MeECTO
M3roToBJICHUsT Tmopoxa. Hampumep, 9/7 10/000. Dra 3amumch
pacumpoBbIBaeTCS ~ CIEAYIOIMM  00pa3oM:  MHUPOKCHIMHOBBIN
CEeMUKAHAIBHBIN 3€pHEHBII MMOPOX C TOIIIMHON ropsiero ceona 0,9 mm,
naptuu 10,00 — rox nzrorornenusi, 0 — 3aBOJ-U3TOTOBUTEIb.

[Iporiecc WM3roTOBIIEHHS MUPOKCHIMHOBBIX IMOPOXOB  OTIMYAETCS
OONBIION  TPYAOEMKOCTHIO M JUTUTEIBHOCTBIO. TEXHOIOTHYECKHIA
MPOIECC TIOMYYEHHsS] HEKOTOPHIX MAapOK IMHUPOKCHIMHOBBIX TIOPOXOB
Mpo/IoJDKAeTCsT  OOJbIlie  MecsAlla W CKJIaJbIBaeTcs M3 psaa
MocJIeI0BaTeNbHBIX  omnepanwii. Haumnaercss oH ¢ 00e3BOKMBaHUSA
NUPOKCUIIMHA. OJTa omepainus HeoOXoAWMa, MOTOMY 4YTO BOAA
NPENSITCTBYEeT B3aWMOJICHCTBHIO THPOKCHIMHA C pacTBopuTeneM. B
NepBbIE TOABI TMPOM3BOJCTBA TMUPOKCHIMHOBOTO IIOpOXa Bllara H3
MUPOKCUITMHA yJaJsuiach B CHCHUATBHBIX CYIIMIBHSIX, YTO MPUBOAMIO K
YacThIM CilyyasiM 3aropaHus u B3peiBOB. llo mpemnoxenuro [ U.
MenpeneeBa ¢ 1890 r. MUPOKCHIIMH cTaql 00E3BOKHBATH CIIUPTOM,
KOTOPBII JIETKO BBITECHSET BOAy. B HacTosimee BpeMsi 00e€3BOKHBaHHE
CIIUPTOM TIPOU3BOJIAT B IICHTPU(YTAX.

OcHOBHBIMU (ha3aMH TIPOU3BOJICTBA TMHUPOKCHIIMHOBBIX TIOPOXOB
SBIISTIOTCA ~ TUIACTU(UKAIMS, TPOHWCXOMAINAs TPH  CMEIIMBAaHUH
MUPOKCUIIMHA C PACTBOPUTENIEM, U MIPECCOBAHUE.
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CMmemyBaHue MPOU3BOIAT B CIEMAIBHBIX MELIATENX, B KOTOpbIE
3arpyxaroT 00€3BOKEHHbIM MUPOKCHIINH, COOTBETCTBYIOIIEE KOIUIECTBO
PacTBOPUTENS U CTAOMIIN3aTOP XUMUIECKON CTOHKOCTH.

IIpu nmpeccoBaHumM NmoOpoxoBasi Macca YIUIOTHSETCS,, U3 HEE T'OTOBST
[IOPOXOBBIE ILHYPHI OIPEAEIEHHOr0 MNPOQUIS MONEPEUHOTrOo CEYEHUs
IyTeM MpPOILyCKaHUs Macchl I0J| AaBjieHHeM uepe3 Mmarpuilpl. dDopma
MaTpulbl COOTBETCTBYET TpeOyeMoil (opmMe TroTOBBIX IOPOXOBBIX
SJIEMEHTOB, a pa3Mephl ee JeTaneil OepyTcs ¢ TaKUM pacyeToM, YTOOBI
YYECTh YCaAKy IMopoxa (IpU YAAJICHUU PACTBOPHUTENS MPOBSUIKOM M
CYIIKOH) U MOJIyYUTh 33JaHHbIE pa3Mepbl TOTOBOI'O IOpPOXa.

Ilocne BeIXOAA U3 mpecca Nopox conepkut 10 50% pacTBopUTeENs U
nosToMy Jerko nedopmupyercs. Jlo pe3ku MOPOXOBBIX IIHYpOB Ha
3JIEMEHTBI OIpE/IEICHHOW [UIMHBI IIOPOXY Hal0 NpHIAaTh HEKOTOPYIO
MEXaHUYECKYI0 IPOYHOCTb. OTO  JOCTHIAaeTCsl  IPEABAPUTEIBHOU
NPOBSJIKOM, KOTOpas 3aKJIIoyaeTcsi B IOJCYIIMBAHUM II0pOXa IpH
HeBbIcOKO# Temmepatype (20—30° C) B atmocdepe, coaeprkaiieii naps
pactBoputens. Ilocie mpoBsiuBaHus B mOpoxe ocTaercss okoio 35%
pacTBOpUTENS, HEOOXOOUMOIO JUIsl TOro, 4YToObl MpPH pe3Ke He
MOJYYHUIIMCh 3ayCEHIbI, TPEILMHBI U T. 1. PE3Ky MOPOXOBBIX IIHYPOB IS
MOJyYE€HHUSI TIOPOXOBBIX 3JEMEHTOB NPOM3BOAAT HA CHELUAIBHBIX
pe3aTenbHbIX CTaHKAaXx.

[locne pe3ku conep:kaHUE PACTBOPUTENS YMEHBIIAIOT BTOPUYHBIM
NpOBSIMBaHUEM NpHOMU3UTENbHO 10 15%. IIpo-BsnuBaHue sBIsieTCS
OYEeHb BAXHOW omepaluel B Ipolecce HM3roToBIeHMs mopoxa. [Ipu
HOPMAJIbHOM TEUEHHH IPOIECCa CKOPOCTh YNAJICHHUs PAaCTBOPHUTENS W3
HapyXXHBIX CJIOEB TII0pOXa HE [OJDKHA IPEBOCXOIUTH CKOPOCTH
MOCTYIJICHUs] PACTBOPUTEINS M3 BHYTPEHHUX CIIOEB K HapyxHbIM. [Ipu
9TOM YCJOBUHM HIPOMCXOAUT PAaBHOMEpHAs ycajka MO BCEH TOJIIIUHE
MOpOXa M HCKIIIOYAETCsl BO3MOYKHOCTb OOpa3oBaHMsI IO HapyKHOM
MOBEPXHOCTH KOPOUKH, MPEMSATCTBYIOLIEH yIaTIeHUIO PACTBOPUTEIIS.

B rotoBoMm nopoxe conep:kaHue pacTBOPUTEINIS AOJDKHO ObITh 0,5—
5% B 3aBUCUMOCTH OT TOJNILIMHBI CBOJA. JIOCTHYB 3TOrO CyLIKOW BeChbMa
TPYAHO, TaK KaK MpU COJAEpKaHUM pacTBoputenss meHee 15% ckopocTb
CYIIKH 3HAYMTEIILHO IOHIDKAECTCS W BpEeMs YAAJICHHS PACTBOPHUTEIS
pacTsruBaeTcs Ha HeCKOJIbKO MecsiiieB. [103ToMy IpUMEHSIOT BBIMOUKY B
BOJIe, IIPU KOTOPOH pacTBOpUTENh yaamseTcs Obictpo. [locne BbIMOYKH
TOPOX BBICYIIHBAIOT IPU Temnepatype okoso 50°C s ynanenus Biary,
MOTJIOMIEHHOM pH BbIMOYKE. OOBIUHO NMOPOX MEPECYIINBAETCA, a 3aTEM
YBIIQKHSAETCS 10 HOPMBI, COOTBETCTBYIOILEH TEXHUUYECKUM YCIOBUSIM.
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IIpy npou3BOACTBE BUHTOBOYHBIX IOPOXOB  IOCIE  CYHIKH
MIPOM3BOIUTCS prierMaTH3aIysl v rpaduToBKa.

drnermaTu3aiys 3aKI0YaeTCs B IPOIUTKE HAPYKHBIX CII0EB TOTOBBIX
TOHKOCBOJHBIX 3JIEMEHTOB MHEPTHBIM BEIIECTBOM — CIHPTOBBIM
pacTBOpoM KaM(apsl B LENIAX IOJY4EHUs II0poXa, TOPAIIEro C
[IEPEMEHHOM  CKOPOCTBbIO: HAaWMEHbILIEH B HApPYyXHBIX CIOSX M
HOpPMaJIbHOM — BO BHYTPEHHUX.

IIpu rpauToBKE MOPOXOBBIE ANEMEHTHI MTOKPHIBAIOT TOHKUM CIOEM
rpadguTa B IEISIX YMEHBIIEHHS CKIOHHOCTH IOpOXa K DJIEKTpU3alvy,
YIY4IIEHUs] €ro ChIIy4eCTH U YBEIMYEHHS TPaBUMETPHUYECKON
IUIOTHOCTH.

JU1s mosydeHusl MOPOXOBBIX 3JIEMEHTOB C YBEJIMUYEHHOM HayallbHOMN
MIOBEPXHOCTHIO FOPEHHs B IOPOXOBYIO MACCY BBOJAT JIETKOPACTBOPUMBIE
B BOJE COJIM, HAIlPUMEpP KAIMEBYIO CEIUTPY, a 3aTeM YAAISIIOT €€ U3
rOTOBOI'O ITOPOXa BBIMOYKOI B Bojie. IloimyyaroTcst mopoXoBbIe JIEMEHTHI
C OOJIBIIUM YHCIIOM MHUKPOCKONUYECKHX HOp. Takoil mopox Ha3bIBarOT
HOPUCTBIM.

[onyueHHBIH B OTAENBHBIX almapaTax IMOPOX HE OTHOOOpa3eH Mo
CBOMM (PH3HKO-XMMHUUYECKUM CBOHCTBaM. [103TOMY €ro nepemernvBaroT
JUIS TIOJTyYEHHSI OJTHOPOIHBIX MapTH.

[locne nepememMBaHUs MOPOX YKYHNOPHBAIOT B TIEPMETHUYECKYIO
yKynopky. OT maptum mopoxa OTOMpalOT o0pa3ibl Ha (U3UKO-
XUMHUUECKHE U 0aJUIMCTUUECKHUE UCTIBITAaHHUS.

W3 MupOKCUIIMHOBOTO TOPOXa HEJb3sl MPUTOTOBUTH TOJICTOCBOJIHBIE
MOPOXOBbIE IIAIIKH, TPHUMEHSEMble B PAaKETHOH TEXHHMKE, TaK Kak
MPAaKTHYECKH HEBO3MOXKHO YIAJIUTh U3 TAKUX IIAIIEK PACTBOPHUTEIIb, a UX
pa3Mepsl BCIEICTBHE YCAJKH, KOTOpass BCErja HMMEET MeCTO IIpH
W3TOTOBJIEHUH MUPOKCUIIMHOBBIX MIOPOXOB, HE MOT'YT OBbITh COOJIOJIEHBI C
JOCTATOYHON TOYHOCTHIO.

3. HuTpoue/irio3Hbie MOPoXa HAa TPYAHOJIETy4YeM
pacTBopurtee (0aJIMCTUTHBIE TOPOXA)

[IupokcHnMHOBBIE MOPOXa TMO3BOJIIM YCIEIMIHO pelaTh 3aJayd
CTpenbObl M3 BCEX APTWUIEPUICKMX CUCTEM, BIUIOTh 10 OKOHYAHUS
epBod MHPOBOM BOMHBI. JlanbHellllee pa3BUTHE OTEUYECTBEHHOMN
apTWUIEPUHA HACTOSITEIbHO TpeOOBAJIO pa3padOTKM M MPUMEHEHUS
OaNTMETUTHBIX TTOPOXOB.
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OCHOBHBIMH KOMITOHEHTAMH OaJUIMCTUTHBIX TOPOXOB SIBIISTFOTCS
HU3K0A30THBIE HUTPAThI LEJUIIOJIO3b! (KOJJIOKCHWIIMHBI), TPYIHOIETYYHH
pacTBOpUTEeNh —  IJIAaCTU(UKATOpP, CTAOMIM3aTOp  XUMHYECKOH
cTolKocTH U paznuunble 100aBku. B CHIA B GammMCTUTHBIX MOpoXax
MIPUMEHSIOT MMUPOKCIUIN-HBI ¢ coaepxkanueM 13,15% u 13,25% azora.

B kadecTBe TpYAHOJETY4Yero pacTBOpPUTENS B IPOM3BOJACTBE
OaJTIMCTUTHBIX IIOPOXOB HauOoJee IIMPOKOE NPHUMEHEHHUE IOIY4HIN
HUTPOIIMLEPUH U HUTPOJUIIINKOIIb.

Hurtpornmunepun sBiseTcs MpOIyKTOM O0O0pabOTKM — TIIIMIEpUHA
CMECBI0 a30THOM M CEPHOW KHCJIOT M TIPEICTABISAET COOOW MOIITHOE
B3pBIBUATOE BEIIECTBO, OOJIAIAIOIIee BBICOKON YYBCTBUTEIBHOCTBIO K
BHEIIIHUM BO3/EUCTBUAM. HUTpOITMIIEpHH NPH HOPMAaIbHBIX YCIOBHUSX
ABJSIETCA  JKUJIKOCTBIO M CIYXKHUT XOpPOLIMM  IUIACTU(HKATOPOM
HU3KOA30THBIX HUTPATOB LEJUTIONO03bl. B mporecce M3roToBiIeHUs
MIOPOXOB HUTPOIIUIIEPUH HE YIAJIAETCS U3 IOPOXOBON MACChI U SIBIISIETCSI
OJJHUM W13 OCHOBHBIX KOMIIOHEHTOB T'OTOBOI'O II0pOXa, BO MHOIOM
OIIPE/IEIISAIOINM ero (PU3UKO-XMMHUUYECKHE U OaJUTMCTUUECKHE CBOWCTBA.

Hurtponurinnkons — npoayKT oOpabOTKU AMATUIICHIIIUKONS CMECHIO
aQ30THOW M CepHOW  KHUCIOT. JIMATWIEHMIMKONB — MOJydaeTcs
CUHTETMYECKMM IyTeM u3 OJTwieHa. Kak M  HUTpOINIMUEpHH,
HUTPOJUINIMKOJIIb ~ —  JKHMJKOCTb, obnagaromasl ~ XOPOLIMMHU
TIACTU(UIUPYIOIIMMHI CBOHCTBAMHU.

Bo Bpemst BTopoii MMpOBOM BOWHBI B ['epMaHMM CTanu NpUMEHATh
1opoxa, TMOJMy4eHHbIE Ha OCHOBE HUTPOIMITIUKO-JIS, B COCTAaB KOTOPBIX
BBOAMIOCH 70 30% HUTpOTryaHWIHMHA, MPEICTABIIONIET0 co00i Oenoe
KPUCTAJUIMYECKOE BELIECTBO CO B3pbIBUaTBIMM CBOMCTBaMu. Takwue
NopoXa MOJTyYHI Ha3BaHUE I'YaHUIMHOBBIX WJIH TYJ0JIEBBIX.

[lopoxa, conepxaue HuTporyaHuauH, npumensitorcs B CIHIA u
Ha3bIBaIOTCS] TPEXOCHOBHBIMU ITOPOXaMHU B OTJIMYHE OT MUPOKCUIIMHOBBIX
MOPOXOB, HA3bIBAEMbIX OJIHOOCHOBHBIMHM, U HUTPOIIMLEPUHOBBIX,
Ha3bIBAEMBIX [IBYXOCHOBHBIMH. B kKauecTBe cTaOMIN3aTOpa XUMUUECKOM
CTOMKOCTH OQJUIMCTUTHBIX IOPOXOB  HauOonbllee  NPUMEHEHHE
MOJTYYMIN LEHTPAINTBI — KPUCTAJUINYECKHE BELIeCTBa 0OEIoro IBera.
B roroBom nopoxe comepxkutcst ot 1 10 5% uenrpanura. Conepxanue
BJIaru B OaJUTMCTUTHBIX TIOpOXax o0br4HO He Ooree 1 %.

B 3aBucumocTH OT Ha3HAYeHWs TIOPOXOB B HX COCTaB
BBOJIATCS pa3iiMuHble 100aBKH. /|71 CHIDKEHUSI TEMIIEpaTyphl TOPEHUs B
LEJSAX YMEHBIIEHHUs Pa3rapHOro JEHCTBHS MOpOXa B €r0 COCTaB BBOJSAT
TaK Ha3bplBacMble OXJAXKJAMOLIME J00aBKM, B KauecTBE KOTOPBIX
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WCTIONB3YIOT JUHHUTPOTONYOJ, AWOYTHI(TaIaT M HEKOTOpHIE Jpyrue
BemiecTBa. JluHUTpOTONMyOoNn WM AMOyTHI(TANAT SBISIOTCA K TOMY XKe
JIOTIOJTHUTENILHBIMU TTIACTU(HUKATOpaMH KOJUTOKCHINHA. VX copeprkanue
B TOTOBOM HIOpOXe MOXKET ObITh 0T 4 110 11%.

B cocraB mopoxoB < MOXET BBOAMTBCS TaK  Ha3bIBaeMas
TEXHOJIoTHYecKast J00aBka, oOJerdaronias MpoLecC H3TOTOBICHUS
nopoxoBoii Macchl. [Ilupokoe mpuMeHEHHE B KAUECTBE TEXHOJIOTMUECKON
N00aBKH MOTYYHIT Ba3eIHH, COIEPKAHUE ero B opoxe 10 2%.

JIst NCKITIOYEHUsI SIBJICHUI PEPHIBUCTOTO M HECTAOMIIBHOTO TOPEHHS
B PEAKTUBHBIX JBHUTATEISIX B COCTAB MIOPOXOB BBOJAT KATATUTUYECKHE U
cTabmm3upyromme n100aBku. VX cojepikaHue B MOPOXE HEBEIUKO: OT
0,2 no 2—3%. B xadecTBe KaTaqu3aTOpOB TOPEHUS IPUMEHSIOT
COCMHEHHs CBUHIA, a B KauyeCcTBe CTAOWIM3UPYIOIIUX H00aBOK
WCTIOJB3YIOT MeJI, OKUCh MarHus U IPYTre TYroIyIaBKHUe BEIIECTBA.

CocTtaBbl HEKOTOPBIX OTEYECTBEHHBIX U MHOCTPAHHBIX OAJTTHCTUTHBIX
MIOPOXOB IpHBeEHB! B Ta0. 10.

Taoaumma 10

HaumveroBar¥e KOMITOHEHTOB CoieprkaHye KOMIIOHEHTOB, %o
TIOPOXOB

ODYIMMHBIC PEaKTUBHBIE I10pPOXa

Topoxa -

%
Q
= - &
)

= = g

E = 5 z <

o i s « = ™

THERENEE SRR

Sa =8 g T =0 =C

T O == =
Kouokcnmun 56,0 | 64,0 | 58,5 | 54,0 | 56,5 | 57,3
Hutporymuepun 26,0 - 40,0 | 27,0 | 28,0 | 40,0
Hutpomrimkoas - 33,0 - - - -
IlenTpajant 3,0 2,0 1,0 - 4,5 1,2
JIMHUTPOTOITYO0J1 9,0 - - 15,0 - -
Jndyruagranar 5,0 - - - - -
Bazesun 1,0 1,0 0,5 2,0 0,08 -
Bona ,(cebime 100%) 0,5 0,5 0,5 - 0,6 0,5
Ipadur - - - - - 0,1
OKuch Maruus - - - 2,0 - -
IIpoune BemecTBa - - - - 11,0 0,9

HOpOX& OaJUTMCTUTHOTO THIIA OPUMCHAIOTCA JIA CTpeJ'IB6BI nu3
OpyﬂHﬁ, MHWHOMCTOB U PCAKTUBHBIX YCTAHOBOK.

97



OpyauiiHble MOpoxa M3rOTaBIMBAIOTCS NMPEMMYILIECTBEHHO B BHJIE
Tpyook 1 (puc. 12) pa3nmu4HOW UIMHBI M C PA3TUIHONW TOJIIIUHON
rOpSIILETo CBOAA.

MuHoMeTHBIE TOPOXa TOTOBATCS B ()OpME IUIACTUHOK, JIEHT 2,
criupaiei u komuen 3.

Puc. 12. ®opma OALUTHCTUTHBIX TTOPOXOB:
1-tpyOka (TpyO4aThIi MOPOX); I-JIEHTA (JICHTOYHBIN 110~
Pox); 3— KoJIb110; 4 — mIanka

PeakTuBHBIC NOpPOXa H3rOTaBIUBAIOTCS B BUAE TOJICTOCBOIHBIX
OJIHOKAQHAIBHBIX MIAIleK 4 IWIMHIPUYECKUX U Oojee CJIOKHBIX
reoMeTpudecKux (hopm.

CoBpeMeHHasi TEXHOJOIWS II03BOJISIET HW3TOTaBJIMBATH IOPOXOBBIE
HIAIIKK C TOJIIMHOM ropsiero csoza 1o 300 mm u Oosee.

IIpouecc u3roroBneHus OAUTUCTUTHBIX MOPOXOB OCYIIECTBISIETCS
CIICAYIOIIAM 00pa3oM.

KommnoHeHTsl 1OpoXoB cMmemmMBaroT B Temuoil Boge. [Ipu takom
CMEIIEHUHU NIPOMCXOIUT HA0yXaHHUE KOJUIOKCUIMHA B PACTBOPUTEISIX.

Ilocne mnpeaBapUTENbHOrO yJaJ€HUS BJIAarM Maccy MHOTOKpPAaTHO
IpPOIyCKAlOT 4epe3 ropsdyue Bamblpl. Ha Bamblax mpoucxoaut
JajbHeHlllee ynajJeHWe BiIard, YIUIOTHEHHE U IUIaCTU(UKALM
IIOpPOXOBOM MacCel. 13 NOpPOXOBOM Macchl IIOIYYarOT IIOPOXOBBIE
3JIEMEHTBI He00X0TMMOI (POPMBI U Pa3MEpOB.
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Jns momydeHust TpyOOK TOPOXOBOE IIOJOTHO TIIOCTE€ BajblLIOB
CKaTBIBAIOT B PYJIOHBI U IPECCYIOT Y€Pe3 COOTBETCTBYIOILUE MAaTPHILIBL.
TpyOku pa3pe3aroT Ha HOPOXOBBIE FIEMEHTHI ONpeIeIeHHON UTUHBI. [is
MOJYYEeHHUsI MOpOXa IUIACTUHYATOM, JICHTOUHOW U KOJbLEBOU (POpMBI
MIOPOXOBYIO MAacCCy IPOILyCKAarOT Yepe3 BaJIbLbl C TOYHO PEryIUPYEMbIM
3a30poM. [lomydeHHOE MOIOTHO pa3pe3ar0T Ha IUIACTHUHKUA WM JICHTBI
3a7laHHbIX Pa3MEpOB WJIU BBIPYOAIOT U3 HETo KOJIbLIA.

TexHONMOrn4ecKuii MpoLecc W3rOTOBJICHUS OATMCTUTHBIX HMOPOXOB
MEHee NPOJOIDKHUTENICH U 0ojiee SKOHOMHYEH, YeM IMHPOKCHIMHOBBIX,
MO3BOJISIET IIMPOKO HCIOJIB30BaTh ABTOMATH3ALMIO, OIHAKO Ooiee
B3pBIBOOIIACEH.

B 3aBucMMOCTH OT Ha3HAYEHUs, XMMHYECKOTO COCTaBa, (OpMBI U
pa3MepoB  IMOPOXOBBIX  JJIEMEHTOB  pa3IM4Yal0OT MapKh IIOPOXOB
OaJTTMCTUITHOTO THUIA. Y CIOBHBIE 0003HAUEHUSI MApOK IIOPOXOB CaMble
pasHooOpasnble. [lopoxa s peakTUBHBIX JBUTaTened  HMMEOT
0003HAUeHUs, YKa3blBAIOIIME TOJBKO HA3HAUCHHWE IIOpoXa U €ro
OPHUEHTUPOBOUHBII cocTaB. YKa3aHus 0 popMe U pa3Mepax JIEMEHTOB B
0003HaUYEHUH PEaKTUBHBIX TOPOXOB HEe cojiepskutcs. Hampumep, H, HM>
O3HAYaIOT PEAKTHBHBIN MOPOX, B KOTOPOM B KayeCTBE IIACTU(HUKATOPA
UCTIONB3YETCSl HUTPOTJIUIIEPHH, BO BTOPOM IOPOXE COAEPIKHUTCS 100aBKa
okucu Maraus (2%).

OpyauiiHble  OaTUCTUTHBIE TMMOpOXa O0O3HAYAIOT — CIIEAYIOLIHM
oOpazom: 3a OyKBamMH, YKa3bIBAIOIIMMH OPHEHTHPOBOUHBIA COCTaB
nopoxa, 4epe3 THpe MpocTasisieTcs Iudpa, oO03HaYaromas TpyNmy
KaJIOPUMHOCTH 1OpOXa, a 3aTeM ApOoObI0 0003HAYaeTcsi pazMep TpyOKH
AQHAJIOTMYHO  NHMPOKCWIMHOBBIM  IOpoxaM. B ommume ot
NUPOKCHJIMHOBBIX ~ TOPOXOB ~ INpH  OOO3HaueHWH  TPyOUaThIX
OaTMCTUTHBIX TOPOXOB OykBbl TP He mpOCTaBISIOTCS, TaK Kak
OaTMCTUTHBIE TOpOXa HE W3rOTAaBIMBAIOTCS B BHUAE  3€pEH
mumHAprYeckoi gopmel. Hanpumep, mapka HIAT—3 18/1 o3nauaer,
4YTO MOPOX  HUTPOIVIMLEPHHOBBIM,  COJEpXKaIllMil B KayecTse
oXJIaKAaroIel  100aBKM ~ JUHUTPOTONYOJI,  OTHOCSIIMHCS MO
KaJIOPUIHOCTH K TpeThell rpymme, umeeT GopMy OJHOKAHAIBIIOW TPYOKH
C TOMIMHOM ropsuero csoja 1,8 mm. IlmactuHuatele mopoxa
obo3zHavatorcst  OykBamm u  mudppamm:  HBIIn  12—10 —
HUTPOTJIUIEPUHOBBIA  OAJUITMCTUTHBIH MHHOMETHBIM  ITACTHHYATHIN
Nopox ¢ TonmHoM ceoAa 0,12 MM M MIMPUHOM TUIACTUHKY 1 MM.

Jlentounble mopoxa oOo3HawyaroTcss OykBoMl JI u  uumciom,
COOTBETCTBYIOLIMM TOJIIIMHE TOPAIIEr0 CBOJA B COTBIX JAOJISIX
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muiMeTpa, Harmpumep HBJI-33. KombreBsie mopoxa o0003HaYaroTCS
OykBoii K, 3a KOTOpOii ciexyeT qpoOHOE YUCIIO: YHCITUTENTh 0003HAYACT
BHYTPEHHUM JHaMeTp KoJjblla B MWUIMMETpax, 3HAMEHATEIb —
Hapy>KHBIH JuaMeTp. 3a JApoObI0 depe3 THpe MpOCTaBIISETCS YHUCIIO,
0003HayYaroIIee TONIIMHY TOPAIIETO CBOJIa B COTHIX JOJISIX MUJUIUMETPA,
nanpumep HBK 32/64—14.

BannuctuTHble MOpoxa OTIMYAIOTCS Pa3sHOOOpa3ueM XUMHUYECKOTO
COCTaBa M TEOMETPUYECKHX ()OpPM, B CBSI3M C YeM OHHM Pa3IU4YHBI IO
CBOUM (PM3HKO-XMUMHUYECKUM U OAJUTMCTUUECKUM CBOWCTBAM.

BamnucTuTHBIE TOpOXa MO CPAaBHEHHIO C MHUPOKCHIIMHOBBIMH
00J1a1af0T MEHBIIEH TUTPOCKOIIMYHOCTHIO.

[Ton0XXUTENbHBIM  CBOMCTBOM ~OQJUIMCTUTHBIX TIOPOXOB, ILIMPOKO
WCTIOJb3YeMbIM B TIPAKTHKE, SBISETCS BO3MOXKHOCTh B 3HAYMTEIILHBIX
nmpenenax W3MEHSATh UX OJHEPreTUYECKHE XapaKTePUCTHKH IyTeM
W3MEHEeHHsI B  JOBOJBHO  IIHUPOKOM  JIMANa30HE  COACpIKaHHS
TPYAHOJIETYYEro B3PBIBYATOrO PACTBOPUTENS M BBEJCHUS B UX COCTaB
pa3NUYHBIX A00aBOK. DTO MO3BOJISIET 3HAYUTEIILHO PACHIMPUTH 00IaCTh
NPAaKTHYECKOTO IPUMEHEHUS JaHHOW TPYNIbl HHUTPOLEILIIOIO3HBIX
nopoxoB. Teruora cropanus OaJUIMCTUTHBIX TIOPOXOB B 3aBUCHUMOCTH OT
MX COCTaBa MOKET U3MEHATHCS B mpenenax oT 650 mo 1500 kxaw/kr. Tlo
TETJIOTE CTOPaHUs OATTHCTHUT-HBIE TIOPOXa JICNAT HA BEICOKOKAIOPHITHEIE
(1000— 1500 xkaw/kr), cpemHexanopuitasie (800—1000 kkaw/kr) u
Hu3kokanopuitaeie  (650—800 kkan/kr). HuskokamopuiiHble mopoxa
9acTO HA3bIBAIOT XOJIOIHBIMHU HJTH MAJIOIPO3UOHHBIMH.

VY GauIMCTUTHBIX TTOPOXOB B IMPOKOM JTHANA30HE MOTYT MEHSTHCS
CKOPOCTh TOPEHHUsI, CHJIa TIOPOXa U JPYTHE XapaKTEPUCTHKH.

4. [Topoxa — MexaHM4ecKHe CMecH

K »ToMy BHIy mNOpPOXOB OTHOCATCS B3pBIBUATBIE CUCTEMBI,
NpEeACTAaBISIoONME CcOOOH MEXaHHMYECKyI0 CMECh TpeX OCHOBHBIX
KOMITOHEHTOB: OKMCJIUTE/Isl, TOPI0Yero M CBA3YIOIero Bemecrsa. B
TOTOBOM ITOPOXE YAaCTHIHI KOMIIOHCHTOB XHMHYECKH HE CBS3aHBI IPYT C
JPYroM, a paBHOMEPHO pPacIpe/iesieHbl 0 Macce MopoxXa U HaXOJsITCs B
TECHOM KOHTAKTe.

100



C yuetoM mpHPOABI KOMIIOHEHTOB, HA3HAYEHHS COCTAaBOB M
crier(pUKU X TMPOU3BOICTBA TMOPOXAa — MEXAHWYECKHE CMECH MOXKHO
pa3fenuTh Ha YeThIpe TPYMIbL: JBIMHBIE TOPOXa; CMECEBbIE TBEpHAbIC
paKkeTHbIe TOILUIMBA; TBEPAbIC TOIUIMBA JJISI MPSMOTOYHBIX BO3AYIIHBIX
PEaKTUBHBIX JIBUTaTeJIeH; MUPOTEXHNUECKHE COCTABBI.

JbIMHBII TIOPOX COCTOUT U3 KAIMEBOU cenuTphl (75%), ApeBECHOTO
yrs (15%) u cepsr (10%)'. Cennrpa sBISeTCS OKHCIHTEIEM, JIETKO
OTIAIOLIUM KHCIIOPOJ IIPU HAarpeBaHWU. YTOJIb — TOPIOYEE BELIECTBO.
Cepa CHyXUT [EMEH-TaTOpPOM (CBSI3BIBAIOIINM CEIUTPY C YIJeM) U
OJTHOBPEMEHHO T'OpPIOYMM, OOJIETYalOIMM BOCIUIAMEHEHHE mopoxa (cepa
3aropaetcst Ipu OoJiee HU3KOU TeMIepaTtype, yeM yrounb). KanopuitHocTb
OpIMHOTO Topoxa 660—700 kkaw/kr, TemmepaTrypa ropeHus 2500—
2600°C. TIpu cropammi 1 Kr ABIMHOTO MOpoOXa oOpasyeTcs IPHMEPHO
0,436 Kr ra3oB (3aHMMAOLIMX IPH HOPMAIBHBIX YCIOBHUAX 00beM 280 1)
u 0,564 xr TBepAbIX MPOAYKTOB. 3HAUMTENILHOE COJEP’KAHUE TBEPIBIX
gactur, (6omee 50%) oOycrmoBIMBaeT HHU3KYI0 pPabOTOCIOCOOHOCTD
nopoxoBbIx rasoB. Crpenbba 3apsgoM U3 JABIMHOIO  IIOpOXa
CONPOBOKAAETCST OOJBLIMM JBIMOOO-pa30BaHUEM W CHIIBHBIM H3HOCOM
KaHana cTBosa. Ilo 3TMM mpuyMHaM ABIMHBIN MOPOX Ui METaTeNIbHbIX
Lesiell B COBPEMEHHOM OTHECTPENIbHOM OpYXHH, KpPOME OXOTHHUYbHX
pyXei, He IPUMEHSETCS.

B Hacrosmee BpeMs IbIMHBIA HOPOX MCHOJNB3YETCS B BOEHHOM
TEeXHUKE JUIi  BCHOMOTaTelbHBIX  IIeled: s U3TOTOBJICHUS
BOCIUIAMEHUTENICH IOPOXOBBIX 3apsiioB K OPYAMSM, MHHOMETaM H
pakeraMm; UIS CHapsDKEHHS pa3IMYHBIX JIUCTAHIMOHHBIX YCTPOMCTB,
CITy KaIMX JJIs Iepejayun JIyya OTHSL.

JbIMHBIN TIOpOX 00MamaeT psaoM IOJOXKUTEIbHBIX CBOWCTB Kak
BOCILJTAMEHUTENb: JIETKO BOCIIPUHMMAET JIy4 OTHSI OT LUTATHBIX CPEICTB
BOCITAMEHEHHUs1 (KaIlCroJiel, KamlCIOJbHBIX BTYJOK), OBICTPO CrOpaer,
o0pa3zyst O0JIbIIOE KOJMYECTBO I'a30B U TBEP/bIX PACKAJIEHHBIX YaCTHII,
o0JazaeT Xopolel BOCIIaMEHSIOIIEN ClIOCOOHOCTBIO.

JBIMHBII MOPOX OTJIMYAETCS BBICOKOM XHUMHYECKOM CTOMKOCTBIO.
OtpuLaTenbHBIM €T0 CBOMCTBOM SIBIISIETCSI CIIOCOOHOCTH TOTJIOIIATH
Boxy. C yBenmMueHHEM KOJMYECTBA BIArd B IOPOXE YXYIMIAETCS €ro
CIOCOOHOCTh K BOCIUIAaMEHEHHIo. 11 HOpMajbHOTO BOCIIAMEHEHHS
COZIEp>KaHUE BJIAard B MOpOXe He AOoJKHO npesbiuats 0,7—1,0%. Ipn

1
Taxoe cOOTHOIIEHHE KOMIIOHEHTOB OBIIO YCTaHOBJICHO HA OCHOBE PabOT T€HHAILHOTO
pycckoro yueHoro M .B. JlomoHOCOBa.
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BiaxxHocTH 6osee 2,0% ABIMHBIN IOPOX BOCIUIAMEHsIETCsI ¢ TpynoM. [Ipu
colep>kaHUM  Biarm  cBblme  15% OH  HE  BOCIUIAMEHSETCHL.
BocruiamMeHuTenn M3 yBIQXKHEHHOTO JIBIMHOTO IOpOXa MOTYT CTaTh
MPUYMHOM 3aTSHKHBIX BBICTPEIOB, HEMOJHOIO CrOpaHus IMOPOXOBOTO
3apsga M, Kak CIEACTBHE 3TOro, HEAOJETOB U  IOBBILIEHHOIO
paccerBaHUs CHapsIOB. Y BIAXKHEHHBIN JBIMHBIA MOPOX, BXOASIIMMA B
3aMeTUTEINH, YCUJIMTEH, BBIIITNOHBIE 3apsiibl, cpencTBa
BOCIIJIAMEHEHHSI, MOKET CTaTh IPUUMHON HEHOPMAJIBHOTO UX JIEHCTBHSI.

Heobxomumo npenoxpaHsaTh IbIMHBIA ITOPOX W W3AEIHS U3 HEro OT
yBIaXHEHUA. JlocTUraercs 3TO TepMeTH3aluuell Y3JI0B W JeTalei,
COZIEpoKaIlMX ABIMHBIM MOPOX, @ TAKXKE XPAaHEHUEM UX B T'€PMETHUYECKON
YKYIIOpKE.

[Ipu obpaiieHnu ¢ ABIMHBIMU TTOPOXaMH CIIEAYET COOMI0NaTh MEphI
MPEIOCTOPOKHOCTH, TaK KaK OHM OYEHb UYBCTBUTEILHBI K JCHCTBHIO
HCKpBI, TUTAMEHH, & TAKXKE K YAAPY U TPEHUIO.

[TpOMBIIITIEHHOCTH BBITYCKAaET HECKOJIBKO COPTOB JABIMHOIO MIOPOXa.

Honst H3TOTOBJICHHUS BOCIUIAMEHUTENIeH IIPUMEHSIOTCS:
KpYMHO3EpHUCTHIN JBIMHBIN opox K3/II1 u apIMHBIC pyXKeiHbIe Topoxa
(JIPIT) Ne 1, 2, 3 (uem OoJbilie HOMEp COPTa, TEM MEHBIIIE pa3Mep 3epHa).

Kak npIMHBIE MOpoxa B CBOE BpeMsi HE CMOIVIM YIOBJIETBOPHUTH
BO3POCIINX TPEOOBaHUH, IPEIBIBISIEMBIX K OTHECTPEIILHOMY OpPYXHIO, U
Ha UX CMEHy MpUILIM HUTPOLEI-TIOJIO3HbIE MOpOXa, TaK IO Mepe
pa3BUTHSI PAKETHOM TEXHUKH OAUTUCTUTHBIE TMOPOXa OKAa3aJMCh HE B
COCTOSHMM TIOJTHOCTBIO  yJIOBJIETBOPUTH 00JIe€ BBICOKHE TAKTHKO-
TEXHUYECKUE TpeOoBaHMsA. Y OATMCTUTHBIX TOPOXOB CPAaBHHUTEIHHO
HEBBICOKMI enuHnYHbI ummyise [; (180—230 wkrc e« c/kr), s
o0ecrieyeHus] X HOPMAJILHOTO TOpeHHs HeoOxomumo aasienue 40—60
Krc/cM’, OHM 00MAAIOT Y3KHM MHTEPBAIOM CKOPOCTEH TOpEHHS,
3HAYUTENILHOM 3aBUCHUMOCTBIO CKOpPOCTH TOpPEHUSI OT JaBlICHUH H
HayalbHOW  TemmepaTypbl 3apsaa. Kpome TOro, TeXHOJOTHs
MPOU3BOJCTBA OATUCTUTHBIX IOPOXOB OIPAHMYUBAET BO3MOKHOCTH
CO3JlaHMsl KPYNMHOTabapUTHBIX 3apsA]oB, a CaMU 3apsi/ibl OTIMYAIOTCS
HEI0CTATOYHO BBICOKOW (PM3HUYECKON CTAOMITEHOCTHIO.

B cBs3u ¢ 3TMMHM HemocTaTKaMH OaJUTMCTHTHBIX ITOPOXOB OBLIO
yIieneHo OoJbIoe BHUMaHHE pa3paboTKe M CO3JaHUIO ISl PEaKTHBHBIX
JIBUTATENEN CMECEBBIX TOILIMB.

WNuTepecHO OTMETUTH, YTO CMECEBBIE TOIUTMBA pPa3pabaThIBAINCH
HEMIIAMH €LIe BO BpeMsl BTOPO MUPOBOW BOIHEI.
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Pa3paboTka nx B TO Bpems OblIa BbI3BaHa IIIABHBIM 00pa3oM OCTPOi
HEXBATKOW CBIPBSl IS  HUTPOLEIUIIONO3HBIX mopoxoB. B CIIA
pa3paboTKON CMECeBBIX TOIUIMB HAYald 3aHUMAThCS €Ille paHbIle, B
1933r., omHako TpHUEMJIEMbIE COCTaBbl OBLIM CO3JIaHBl TOJBKO B
MATHICCATHIC TOJIBL.

B coBpeMeHHBIX CMECEBBIX TOIUIMBAX (YHKIMHA TOPIOYETO U
CBSI3YIOILET0, KaK MPaBHJIO, BBITIOJHAET OJHO BEIIECTBO, HA3bIBAEMOE
TOPIOYE-CBS3YIOIUM BemiecTBOM. OT TPUPOABI TOPIOYE-CBSA3YIOIIETO
BEIIIECTBA 3aBHUCAT (U3MUECKAsI CTPYKTYypa, MEXaHW4IECKasl MPOYHOCTh U
TEXHOJIOTHUECKHE KadecTBa TOIUIMB. B KadecTBe Troprove-CBS3YIOIIMX
BEIIECTB TPUMEHSIOTCS TOJMMEPHBIC MaTepualibl: ac(haabToyrieBo-
JOPOIHBIC CMOJIBI, (OpPMaIbICTHAHAS CMOJla, Kaydykd u ap. Hx
cofiep>KaHue B TOTOBOM MPOAYKTE MOKET ObITh OT 15 10 25%.

B kadectBe okucnuTens HanOoliee MIMPOKOE MPUMEHEHUE TMOTYYHIT
nepxiopar amMmoHusa. Ero coxmepxanue konebinercs or 60 mo 80%.
[Ipumensirorcss  Takke  HEepXjopaT — Kajlusl, HUTPAT  aMMOHHUSL.
[lepeuncienHple BeleCTBa CPABHUTENHHO JCIIEBBl U JOCTYIHBI U B TO
K€ BpeMs HMECIOT BBICOKYIO IUIOTHOCTh U  YIOBJICTBOPHUTEIIBHBIC
SHEPIreTHUYCCKHE XapaKTEPUCTHKH.

B mensx yBemuYeHHWs] SHEPreTHUYSCKHX XapaKTEPUCTUK CMECEBBIX
TOIUTMB B MIX COCTaB 4YacTO BBOIAT METAUIMYECKOE TOproYee, INIaBHBIM
00pa3oM aJFOMUHUIA, B BUJIE MEJIKOIUCIIEPCHOTO Topoinka. KonmrdyecTBo
AJTFOMHUHHMS B CMECE-BOM TOILTUBE MOXKET cocTaBisTh 5—20%.

Jns perynmupoBaHHs CKOPOCTH M TIpoIlecca TOPEHHS CMECEBBIX
TOIUTUB B MIX COCTaB BBOJSAT CICIMAIbHBIC JT0OaBKH B KonmdyecTtBe 0,5—
5%.

Jns  ymydimeHusT TEXHOJOTMYECKHMX CBOMCTB MOTYT BBOIMTHCS
TEXHOJIOTHUYECKHE T00aBKH.

BaxHOW 0OCOOCHHOCTHIO CMECEBBIX TOIUTUB, HMEIOMICH OO0JbIIoe
MPAKTUYECKOE 3HAYCHUE, SBJISICTCS TO, YTO 3aps/ibl U3 HUX MOTYT OBITh
MOJYYeHbI METOJIOM OTJIMBKH, TIPHYEM COCTAaB MOXKET 3aJMBaThCS
HEMOCPEACTBEHHO B KaMmepy ABHUratess. DTO MO3BOJISET U3rOTAaBIMBAThH
M3 CMECEBOTO TOTUTUBA MIANIKH MMPAKTUIECKH JIFOOBIX pa3MEpOB.

TBepaple TOIIMBA Uil TPSMOTOYHBIX BO3IYIIHBIX PEAKTUBHBIX
JBUTATENC WMEIOT 3armac  COOCTBEHHOTO KHCIIOpoJa U JIPYTUX
OKHCJIMTENILHBIX 3JIEMEHTOB, TOCTATOYHBIN JIWIIG YIS IPEABAPUTEIIHHOTO
TOPEHHUSL.
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[lonHoe okucieHME TPOAYKTOB TPEABAPHTENBHOTO  TOPEHHS
OCYIIECTBIISIETCS 32 CUET KHCIOpOJa BO3/yXa, MOJABAEMOrO B Kamepy
PAKETHOI'O ABUTaTCJIA C IIOMOIIBIO CIICIUAJIBHBIX ycmOﬁCTB.

CMeceBble TOIUIMBA JIMIIEHBI MHOTHX HCOO0CTAaTKOB, CBOMCTBEHHBIX
OaJIUCTUTHLIM mopoxaM, OJHAKO HM IPUCYIIM CBOM HCIOCTATKH!
OonblIasi 3aBUCHMOCTh IApaMEeTPOB TOPEHUS OT pPa3MEpOB YACTHUIL
BCIIECTB, BXOAIINX B UX COCTAB, TUTPOCKOIMMYHOCTD, B3PBIBOOIIACHOCTD,
BBICOKAasl CTOUMOCTb.

ITosToMy B COBpEMEHHOW pPAaKETHOM TEXHUKE B 3aBUCHMOCTH OT
Ha3HAYeHUs W THUMA DPAKETHOTO OPYXKHS NPUMEHSIOT KaK CMECEBbIC
TOIUINBA, TaK ¥ OAJUTUCTUTHBIE TIOPOXA.

[TupoTexHUYECKHE COCTaBbl TMPEACTABISIOT COOOW MEXaHWYeCKHe
CMECH pa3IMYHbIX KOMIIOHEHTOB, CHOCOOHBIE K 3aKOHOMEPHOMY
TOPEHUIO KaK 3a CYeT COOCTBEHHOTO KHCIOpOJa, TaK M 3a CYET
Kuciaoponaa  Bozayxa. OHM  TpelHa3sHAUeHBl ISl TTOJTY4YCHUS
CHELUAIFHOTO TMUPOTEXHUYECKOTO 3(eKTa: CBETOBOrO, 3BYKOBOTO,
JBIMOBOT'O, IIBETOBOT'O M T. II.

[MupoTexHUYECKHE COCTABBI IUPOKO HCHOIB3YIOTCSI B BOGHHOM JIeNie,
B HapOJHOM XO34HCTBE, NPH IPOBEICHUH TOPXKECTB ((eliepBepku,
caimrotel). OCHOBHBIMH KOMITIOHEHTAMH TMHPOTEXHHYECKUX COCTABOB
SBJSIIOTCSL TOpIOYee, OKUCIUTENb W LeMeHTaTop. llpum BwIOOpE
KOMITOHEHTOB M WX KOJMYECTBEHHOTO COJICPXAHUSI PYKOBOJCTBYIOTCS
HEOOXOIMMOCTBIO MOTy4eHHsI TPeOYeMOro MUpoTeXHIUYecKoro 3 dexra.
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I'nasa 9

3APSJIBI

1. O61ue cBeaeHus 0 3apsiaax

B apTHIIepMM METATENBHBIM 3apAAOM’ HIH [POCTO  3apsuioM
Ha3bIBAIOT YaCTh BHICTpEJIA, IPEAHA3HAYCHHYIO JJIsl COOOIIEHHS CHAPSI Ly
JBIDKCHUSI 10 KaHAJIy CTBOJA W IPU TOJIETe B BO3AYyXE C 33/JaHHOM
CKOPOCTBIO.

ITopox sBIsieTCS OCHOBHOW COCTaBHOW 4YacThIO JIHOOOTO 3apsiia,
HCTOYHHKOM OTPEJETICHHOTO KOJIMYECTBAa SHEPrHH, 00ECHEeUHBAIOIIETO
KeJIaeMbIi METATeIILHBIN AP PEKT.

Macca mopoxa B 3apsane Ul KaXIOro TUIA OpPYXHsS U CHapsaa
OIIpeZIeNAeTCs. CIELMAIBHBIMU pacueTaMH IIpU €ro pa3paboTke U
YTOYHSIETCS ONBITHOM CTpenbOoi. Macca mopoxa noadHupaercs TaKuM
o0pa3om, uTOOBI 3apsy oOecreunBa 33/JaHHYI0 HadalbHYI CKOPOCTb
CHapsAa IpH JAaBJICHUM MOPOXOBBIX I'a30B, HE MPEBBIMIAIONIEM Mpeea,
o0ecneuynBaroero MpOYHOCTh CTBOJIA, CHapsJa W HOPMalbHOE
(YHKIIMOHUPOBAaHUE apTUIICPUIUCKON CUCTEMBI B LICJIOM.

Kak mpaBuio, it Kaao0ro THIIA CHapsia CYIIECTBYET CBOM 3apsin
BIIOJIHE ONPENIENICHHONW KOHCTPYKIIMM M MAacChl, COCTOSIIMN M3 OJHUX H
TeX ke MopoxoB. Hu B KoeM cityyae Helb3sl HCTIONIB30BaTh ISl CTPEIIBOBI
3apsijl, NpenHa3Ha4eHHBIH APYroMy THUITy CHapsijia, Tak Kak cTperb0a
Oyner Her(p(eKTUBHON U JjaXke MOXKET NMPHUBECTU K BHIBOAY OPYAUS U3
CTpOSL.

Hanpumep, ecim mpu crpenb0e TSHKENBIM  OCKOJIOYHO-(PyTracHBIM
CHApsIOM HCIOJNB30BaTh 3apsii OT Oosee Jierkoro OpoHeOoiHO-
TPAacCHPYIOLIETO CHapsAa, TO OCKOJIOYHO-(pyracHbli cHapsg Oyner
JBUTATHCS 110 KaHATy CTBOJIA C MEHBIIIEH CKOpOocThio. MemeHHee Oyner
YBEJIMUMBATHCS U 00bEM, 3aHUMAEeMBblii TOPOXOBBIMU ra3ami. [laBneHue
MOPOXOBBIX Ta30B OyIeT pacTH 3HAYUTENBHO OBICTpEE U MOXKET

! MerarenbHbIe 3apsAabl 4aCTO HA3bIBAIOT 0O€EBEIMH 3apsaiaMu, XOTd IICPBOC HA3BAHUC
0oJ1e€ TOUHO OIMPEALIIACT XapaKTep UxX ﬂeﬁCTBHﬂ.
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NPEeBBICUTh JOMyCTUMYyIO BennuuHy. Ilpomsoiiner pasmytie wiH
paspylleHHe CTBOJA, U OPYIUE OKaKETCS HENPUTOAHBIM K JaiabHeHIeMy

HCITIOJIB30BaHULO.
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Puc. 13. Beictpen
yHUTapHOro (MaTpoH
HOT0) 3apsHKAHUS
1 — B3peBatenb; 2 —
CHapsiy1: 3 — Tuib3a; 4—

KarCIOJIbHasI BTYJIKa; 5 —
TUIAMETacHTeNb
HOTO TUIAMEHU;
BOCIUIA MEHHTENb, 7 —
MopoxX; 8 — mAMHAPHK; 9
—KPYKKH.

obpar-

OOBIMHO BO3MOXKHOCTH MCIIONIB30BAHUS 3apsia, He
MpeIHa3HAYeHHOTO Uil TOTO WIJIM WMHOTO CHapsja,
CTaparoTCsl MCKIIIOYUTH TPH €ro pa3padoTke. DTO He
Bcerza  ypaercs  cmemate. M Torma  Bes
OTBETCTBEHHOCTb 3@ IPABUIBHOE HCIIOIb30BAHHE
3apsIoB JIOKUTCS Ha OpyAMiHBIA pacder. Criemyer
CTPOTO CJEAWTH, 4YTOOBI KaXIbli THUN CHapsnaa
MMPUMCHSJICA C MMPECAHA3HAYCHHBIM JJIA HETO 3apsaa0M.
VKazaHua O TOM, KakOH CIeQyeT MPUMEHSTh 3apsii,
HUMEIOTCS B TAOJAIAX CTPENHOBI.

B 3aBucuMoCTH OT 3a7au CTpeNbObl, TUTIA OPYyIUs

W CHapsga  TPUMEHSAIOT  TIOCTOSHHbBIE — WJIM
NepeMEHHBIE 3apspl.
IocrosinHbIe 3apsipl XapaKTepu3yTCs

HEU3MEHHOH BO BpeMs CTPeNbObl Maccoil 1mopoxa u
NpeJHa3HaYeHBbl JUIsi COOOIICHUS CHApsiLy OJHON
OIIpe/IeIICHHO HAYaIbHOW CKOPOCTH.

[TocrossHHbIE  3apsiabl  TPUMEHSIOTCS  JUIS
TAHKOBBIX IIyIICK, B BBICTPEIAX, Y KOTOPBIX CHapsz
2 (puc. 13) u 3apsy B TWIB3e 3 IPEACTABISIIOT COO0H
€IMHYI0 KOHCTPYKIMIO, a TaKXKe B BBICTpENax C

OpOHEOOHHBIMH U KyMYJIITUBHBIMU CHAPSIAMH.

[lepemenHbIe 3apsbl —3TO TaKHE 3aps/ibl, KOHCTPYKLHUS U YCIOBUS
3apspKaHKsL KOTOPBIX MO3BOJISIIOT U3MEHSATH IPH CTPeNibOe Maccy nmopoxa.
C moMoIbpI0 MEPEMEHHOTr0 3apsjia MpU CTpeNbOe U3 OJHOTO M TOTOo
K€ OpyAMs OJHUM THUIIOM CHapsa MOXKHO TMONy4aTh pa3nyHbIe
HavalbHBIE CKOPOCTH U A(H(HEKTUBHO MOpakaTh IIEITH, PACTIONIOKEHHBIE
Ha pasHBIX JAIBHOCTSX, NMPH MHUHUMAJIBHO HEOOXOIMMOM pacxoe

00eTpuIacoB u

C COXpaHECHHMEM KHUBYYECTH CTBOJIOB. [lepeMeHHBIe

3apszIbl COCTOAT U3 BYX YacTe OCHOBHOTO maketa 2 (puc. 14, puc. 15),
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Macca KOTOpPOTO TIOAOMpAETCS HCXOMs W3 YCIOBHS OO0ECIICUeHHS

MUHAMAIBHON JAJTbHOCTH

Py
_E'? N
B

Puc. 14. TlonHelid mepeMeHHBIN 3a-
pan x 122-mm rayouie oopasia
1938 r.:

1 — rune3a; 2 — OCHOBHOM mHaker; 3 —
JIOTIONIHUTEIbHBIC MTYUYKU; 4 — pa3MeIHu-
TeNlb, 5 — HOpMajbHas KpbIlIKa; 5 —
yYCHJICHHAst KpBbILIKa; 7 —

IIIT 95/5; « —

TEPMETU3UPYIOLIUK COCTaB
mopox; 9 — Bocmiamenurenp, 10 —

IJlaMeracurellb  ooparHoro rmiamenu; 11
— KaICIoJbHas BTYJIKa
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Puc. 15. 3apsin BeIcTpena
KapTy3HOTO (OE3THIB30BOI0)

3apsHKAHUS:
1 — muiameracurens 00paTHOro
IUIAMEHHU; 2— OCHOBHOH IIaKeT;
3 — JIOMOJIHUTEIbHBIE My4KH;
4 —tecbma; 5 —nopox; 6 — Boc-
[UIAMEHUTEb

CTpeJ'IB6I>I W3 JaHHOI'O Opyausd U B3B0):[I/IMOCTI/I1 MCXaHH3Ma B3PbIBATCIIA, U
OJHOI'O MJIM HECKOJIBKUX NOMOJJHHUTCIbHBIX ITYYKOB 3¢ OJIMHAKOBOM WJIN

pa3HON Maccoi.

1
MexaHu3m B3PbIBATCIIA B3BOAUTCA OT HWHECPHUOHHBIX HArpy30K, BO3HUKAIOMINX

Ipr ABMXKCHUU CHAPsAJa 110 KaHally CTBOJIA.
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3apsin, COCTOSAIIMIT M3 OCHOBHOTO TaKeTa M IIOJHOTO KOMIUIEKTa
JIOTIOJIHUTENIFHBIX IMYYKOB, HA3bIBAIOT MOJHBIM MEPEMEHHBIM 3apsIOM.
Ilpu crpenbOe ¢  MHONHBIM  NEPEMEHHBIM  3apsiioM  JIOJKHA
obecnieunBaThCsl HAMOOJIbIAS HayajdbHAasl CKOPOCTb M, CII€OBATEIbHO,
HanOOJIbINAs JATLHOCTD CTPEIHObI.

OTHUMAas OT MOJIHOT'O 3apsiia OAUH UM HECKOJIBKO JOIOJIHUTENIBHbBIX
IIy4KOB, MOJy4arOT HPOMEXYyTO4yHble 3apsapl. Ilpu  cTpenbbe
MPOMEKYTOYHBIMU 3apsiaMH BEIWYMHA HAYaJIbHOM CKOPOCTH CHapsaa
HAXOIWTCS MEXIY MAaKCUMaJbHBIM W MHHHUMAJIBHBIM 3HAuYCHHUEM
Ha4YaJlbHOW CKOPOCTH JUIS JIAHHOTO TiepeMeHHoro 3apsiia. Kaxmbrit
MPOMEKYTOYHBIM 3aps 0003HAYAETCS COOTBETCTBYIOIIUM ITOPSIKOBBIM
HOMEpPOM, BO3pACTAOIIMM II0 Mepe YOBIBaHMSI MacChl MOpoXa H
COOTBETCTBYIOLIMM KOJIMYECTBY U3BJICUEHHBIX U3 3apsi/ia ITy4YKOB.

Ecmu pashuma Mmexay HauOOJBIIMM M HAMMEHBIIMM 3HAYCHHEM
HayaJIbHOM CKOPOCTH HEBENIMKA, TO JOIOJHUTENIbHBIE ITyYKH JENaroT
paBHOI Macchl.

Ilpu 3HaumTenbHOM pasHULE OOBIYHO JENAlOT JBa Habopa
JOTIOJIHUTENFHBIX ITyYKOB: JUIsi OOJBLIMX CKOPOCTEH [ENaroT IMyYKd
OOJIBILIEH MACCHI, IJIsI MEHBILIUX CKOPOCTEH — ITyYKH MEHBIIEH MacChl.

Kateropuuecku 3ampemiaercsi COCTaBIsITh Kakue Obl TO HU OBUIO
KOMOHMHAIIMM W3 TAKEeTOB M JOMNOJHUTENBHBIX ITy4KOB IOpOXa, HE
NpeyCMOTPEHHBIE TaONUIAMU CTPENb0, U B OCOOECHHOCTH J100aBISTH
MYYKH NOpoXa K IITaTHOMY 3apsily CBEPX YCTAHOBJIEHHOTO KOJIMYECTBA
JUISL YBEJIMYEHUsI JAIbHOCTH CTPENbObI, TaK KaK 3TO MOXET BBIBECTH
OpyZue U3 CTpPOS.

B cocras 3apsiia MOTYT BXOANTH OJTHA MJIM HECKOJIBKO MapoK IOpOXa.
IlepemenHbIe 3apsiapl, KaK MPAaBUIO, M3rOTABIMBAIOTCS U3 HECKOJBKHX,
Yamie BCEro M3 JIByX, MapoK TIOpoXa, W TOATOMY Ha3bIBAIOTCA
KOMOMHHPOBAaHHBIMU.

HeobxomumocTh nenath 3apsiibl M3 HECKOJIBKHMX MapoK MOPOXOB
oOycloBlI€Ha TeM, 4TO IIpU [epexoJe OT MOJHOro 3apiaga K
POMEXKYTOYHOMY YBEJIMUMBAETCS CBOOOAHBIH 00bEM, B KOTOPOM
MPOUCXOIUT TOPEHHE MOPOXa, YTO U3MEHSET XapaKTep ra3000pa30BaHus
Y HapacTaHUs JaBJICHUS IPU BBICTpEIe.

OOBIYHO OCHOBHOM TAaKeT MEPEMEHHOTO 3apsAa W3rOTABINMBACTCS U3
TOHKOCBOJIHOTO TIOPOXa, a JIOTIOJHUTENbHBIE IydKH — M3 IOpoXa ¢
OoJbIIel TOJIMHON TOPSIIEro cBoja. B aToM ciydae mpu ctpenbde ¢
HaMEHBIIUM 3apsaJIOM HaJIe)KHO OOECIIeunBaeTCsl MOMydYEeHHE 3aJaHHOW
MHHHMAaJIbHOM HavallbHOM CKOPOCTH CHApsiia IPH TOJHOM CTOpPaHHH
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1opoxa M JIaBJICHUH IMOPOXOBBIX Ta30B, JOCTATOYHOM JJIsI B3BEACHHS
MexaHu3Ma  B3peBaTensd. llpm  cTpensOe  TONHBIM  3apsIoM
obecrieurBaeTcs 3a/laHHasi MaKCUMallbHasl HauyallbHasi CKOPOCTh CHApsa,
BEJIMYMHA CPEIHEr0 MaKCHMAaJIbHOTO JIABJIEHUS MOPOXOBBIX Ta30B IPH
9TOM HE BBIXOJUT 3a YCTAHOBJICHHBIE NpEAENibl, TaK KaK TOpEHHE
TOJICTOCBOAHOTO  TOpPOXa  JOMOJHUTEIbHBIX  IYyYKOB  3aMEIUIseT
ra3000pa30BaHUE B MIPOLIECCE BBICTPEA.

Ot wMeraTtenpbHOTO 3apsiia TpeOyercs oOecredeHne HE TOJBKO
3aJaHHOM HAaYaIbHON CKOPOCTH CHapsi/ia NP ONPE/ISIICHHOM JaBJICHUH
MOPOXOBBIX Ta30B, HO W OAHOOOpPA3Wsl HAYaJIbHBIX CKOPOCTEH B LIEJSX
MIOJTYYSHHUS! YIAOBIETBOPUTEIBHON KyYHOCTH CTPEIILOBL. DTO JOCTUTAETCS
CTPOTUM  COOJIIOZICHMEM  BEIWYMHBI Macchl MOpoXa, a TaKke
COOTBETCTBYIOLIIEH KOHCTPYKIMEH caMoro 3apsja, KOTopas [OJDKHA
oOecreunBaTh OJHOOOPA3HBIC YCIIOBHS BOCIUIAMEHEHUS W TOPEHUS
1opoxa.

B 3aBucumoctu 0T crocoba M YCIOBHUH 3apshKaHUs OpyAus U
KOHCTPYKIIMH 3apsiTHOM KaMOpbl TIOPOX MOMEINAEeTcsi B THIB3Y 3 (pucC.
13), 1 (puc. 14) unu xaprys.

OO0b14HO THIB3a 3 (puc. 13) MeTaiuIMYecKast; TaTyHHAsl WA CTaJIbHas.
Heckomnpko net Hazan B CLIA cranu npuMeHsTh THUIB3Y M3 MaTepuaa,
croparomiero npu BeicTpene. KapTys, B KOTOPBIH MoMemaercst mopox 5
(puc. 15), npexacraBiseT coO0l MaTepuaThliii Memiok. Kapry3Has TkaHb
JIOJDKHA TIOJIHOCTBIO CTOpaTh NPH BBICTpENie, HE OCTAaBILSISL B 3apsHOU
KaMoOpe TJCKIOIIMX OCTaTKOB, TaK KaK OHH MOTYT BOCIUIAMEHUTH
ouepeTHON, BHOBb BKJIA/IbIBAEMBbIH 3apsil.

B mnocnennue romel 3a pyOekoM pa3pa0oTaH Tak Ha3bIBaeMbIH
KECTKHH KapTy3 U3 IJIACTMACCHI (TTOJIMCTHPOIIA) I LEJUTYIIONIa.

Kpome nopoxa B cocTaB 3apsiia MOTYT BXOJIHUTh JIEMEHTHI, HAJTMUHE
KOTOPBIX OOYCJIOBIICHO TaKTUKO-TEXHHYECKUMH M SKCILTyaTallHOHHBIMH
TpeOOBaHUSIMU:  BOCILUIAMEHUTENb, IUIAMEracHTelb, (hIerMaTu3arop,
pa3MeHNUTENb, OOTIOpHpYOIee (YIIOTHSIOIIEE) YCTPOHUCTRO.

JUis  KaxIoro 3apsiia yCTaHABIMBAETCS CTPOTO  ONpeNesIeHHbII
MOPSIIOK PacTIONOKEHHS 3JIEMEHTOB, KOTOPBIH JOKEH COONIIOAAThCS TIPH
cOopke W pEeMOHTE 3apsaoB Ha apceHanax (0azax) W CIy)keOHOM
oOparieHun B BOWCKaX.
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bonbiioe 3HaueHKe 111 o0ecriedeHUs: HOPMAJILHOTO JIEHCTBUSI 3apsia
UMEIOT  yCIOBUS M XapakTep BoCIUIaMeHeHus. Toipko  1pH
OJTHOBPEMEHHOM M KPaTKOBPEMEHHOM BOCILIAMEHEHHH BCEX MOPOXOBBIX
3JIEMEHTOB 3apsAaa OyJIeT HOpMAJIbHOE, HaJIS)KHOE €ro JIeHCTBHE.

Jlns  BocmyIlaMeHeHMs  HEeOONbIIMX — 3apsioB (10
JIECATKOB IpaMMOB) JOCTaTO4YHO UMITYJIbCa,
C03/1aBacMOr0 npu cpabaTbIBAHUU CpencTBa
BOCIUIAMEHEHHMSI: Karcros-Bocimiamenurens 4 (puc. 16)
WIH KarcrloibHOW BTYNKH. [Ipu Gombimoii Macce mopoxa
UMITYJIbCA OT CPEJCTB BOCIUIAMEHEHUsI I OBICTPOro U
0€30TKAa3HOr0 BOCIUIAMEHEHUs 3apsiia HEIO0CTaTOYHO.
JUis MCKIIIOYEHUS] OTKAa30B M 3aTSHKHBIX BBICTPENOB,
00YCIIOBJIEHHBIX YBEJIIMUCHUEM BPEMEHU BOCILIAMEHEHMUS,
NPUMEHSIOT BocILIaMeHuTenb 9 (puc. 14) u3 apIMHOrO
[I0pPOXa, IOMEUICHHBIN B IUIOCKUN MaTepyaThlil MEIIOYEK

¥ !
Puc. 16. Ilatpon (xapry3).
K crpenxoBoMy B oTHOCHTENBHO HEOOJNBIIUX 3apsiiaxX, HWMEIOIIUX

OPYKHIO:
P CpPaBHUTCIIBHO MaJIyro MJINHY, BOCINIaMCHUTCIIb

1—nyas; 2—me

Tammrieckas riih  nacroJaraloT B HIDKHEN YacTH 3apsfa.

3a; 3 — mopox;

& Gancio.lBoC Ecmu 3apsin mmaeBI (Gomee 300— 400 mM), TO
BOCIUIAMEHUTENh JICTISAT Ha JIBE YacTH, OJHY U3 KOTOPBIX

pacmoyiaraloT B HIDKHEH 4YacTH 3apsijaa, APYryl0o — MPUMEPHO Ha

cepearHe 3apsma.

Ha xapaktep BOCIUIaMEHEHHs 3apsia CYIIECTBEHHOE BIHSHHUE
OKa3biBaeT (hopMa MOPOXOBBIX JJIEMEHTOB. B 3apsgax W3 3epHEHBIX
MOPOXOB OECHOPSAIOYHOE, XaOTHYHOE W B TO K€ BPEMsI KOMIIAKTHOE
PACIIONIOKEHNE 3epeH IMPEISTCTBYET CBOOOAHOMY IIPOXOAY IMPOIYKTOB
TOPEHUsI BOCIIAMEHHTEJIS 110 BCEH JUTHHE 3apsia.

Hcronb30BaHue Uit BOCIUIAMCHEHUS 3apsIIOB U3 3ePHEHBIX MOPOXOB
BOCIUIAMCHUTEIILHON CHCTEMBI, COCTOSIICH W3 KAlCIOJIBHON BTYJIKH H
BOCIUIAMEHUTEIIS, PACIONIOKEHHOTO B HW)KHEHW 4YacTu 3apsja, B psze
Clly4aeB TPHBOIWIO K PE3KOMY IOBBINICHUIO JABJICHUS TOPOXOBBIX
ra3oB mpu crpenbde. DIT0  OOBSCHSETCS  HEOJHOBPEMEHHBIM
BOCIUIAMCHCHHEM pa3lIMYHBIX 4YacTell 3apsga, B peE3ylbTaTe 4Yero
Han0oJee yajJeHHasi OT BOCIUIAMEHHUTEIIS YacTh 3apsiia BOCIUIAMEHSETCSI
1 Cropact B YCJIOBUAX JOCTATOYHO BBICOKOI'O 1aB-
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JICHUSI TIOPOXOBBIX Ta30B, OOPA30BABIIUXCS MPU CTOPAHHUH MAacChl
Mopoxa, PacHoJIOKEHHOH ONrmke K BocIulaMeHHTeNo. beictpoe cropanue
[OpOXa MpPH BBICOKUX AABJICHUSX NPHU-

BOAUT K PE3KOMY BO3PACTAHUIO JABJIECHUS B CTBOJIE
OpyIusi, YTO MOXKET CTaTh IPUYMHOM €ro pa3ayTHs Win
paspyLIECHHUS.

Jis ynydmieHus! yCiIoBUN BOCIUIAMEHEHHUS! 3apsiOB
U3 3E€pHEHBIX I[OPOXOB IO  LIEHTPAJIBHOW  OCH
pacrnonaraioT My4oK TpyO4aToro mopoxa B KOJIUYECTBE
8—12% maccsl 3apsna. OroHb OT BOCIUIAMEHUTES 110
TpyO4YaToMy TOpOXy OBICTPO pacIpOCTpaHIETCS IO
BCeMy 3apsiiy, oOecneunBasi OBICTPOE U PaBHOMEpPHOE
€r0 BOCIUIAMEHECHHE.

B CIHA mupokoe pacnpOCTPaHEHUE MOJYYHI
CTEpP)KHEBOM METOJ BoCIUIaMeHeHus 3apsaaa. Ilo
LEHTPAIbHOM  4YacTU OCU  3apsfa  pacrojararoT
CTep)KHEBOM  BocIlameHutenb 3 (puc.  17),
NpeACTaBIAIONMi co0ol TpyOKy ¢ OTBepcTusiMU (ee Puc. 17
HasbIBAIOT  «(IICUTON»), 3AlONHEHHYIO  JBIMHBIM  3apsi co
TIOPOXOM M COEMHEHHYIO C KAICIONBHOM BTynKoi 1. C - STPRHenbiv
MOMOIIBIO TPYOKU-«(IEHTBI» TOCTUraeTcs HAIEKHOE  yiem:
BOCIUIAMEHEHHUE 3apsAna, COCTOSINEr0 TOJNBKO U3 ;y—m;;f"gmi"*;:g{

3€PHEHBIX MIOPOXOB 2. Pensii. mocime

HUTENTb; 4 — riib-
3a; 5 — cHapsaq

Jlnst ycTpaHeHMsl TyJIBHOTO WJIM OOpaTHOTO IUIAaMEHH ITIPH CTPenbOe
NPUMEHSIOT IUTaMeracuTeny. B kadecTBe racurenst AyJbHOTO IUIAaMEHH
MIPUMEHSIOT OOBIYHO CEPHOKHCIIBIN KaJIMi{, KOTOPBIN MOMELIAIOT B KapTy3
U pacroyiararoT CBEpXy 3apsja.

Jis yctpaHeHus: oOpaTHOrO IUIAMEHHM HCIOJB3YIOT IJIaMEeracsiiye
nopoxa. OnpezneneHHoe KOJIMYEeCTBO TAKOTO MOPOXa pa3MELIaloT BMECTE
C BOCIUIAMEHUTEJIEM B HU)KHEW 4acTH 3apsja.

IIpu BEICTpENE B pe3ynpTare B3aUMOICHCTBHS MEIHOTO BEIYIIETO
MOSICKA CHaps/ja C Hape3aMH KaHajla CTBOJIA OpPYIHsS IPOHCXOIUT
OME/IHeHHE KaHajla CTBOJAa. B pe3ynabraTte OMENHEHHS H3MEHSeTCS
npoQuIiIb MONEPEeYHOro CEUCHUs KaHala CTBOJIA, YTO OKA3bIBAET BIMSHHUE
Ha HOpMaJibHOE (DYHKIIMOHMpPOBAaHHE BEIyILEro mosicka cHapsiia. s
YCTpaHEHHs] OMEIHEHUsI CTBOJA OpYAUsl NPUMEHSIOT pa3MeqHUTENb 4
(puc. 14). PasMennutens mnpenctaBisieT coOOM TOHKYHO CBUHIIOBYIO
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MPOBOJIOKY, KOTOPYIO B BHJI€ MOTKA YKJIQJIBIBAIOT MOBEpX ropoxa. [Ipu
BBICTpeJie CBUHEIl UCTIApsSeTCsl U 00pa3yeT ¢ Me/bIO, OCEeBIIEH Ha CTEHKH
CTBOJIA, CIUIAB, JIETKO YJajasieMbli IOTOKOM MOPOXOBBIX Ta30B IIpU
CJICIIYIOIIEM BBICTpEIIE.

B mensx  TOBBIIIGHHS  JKUBYYECTH  CTBOJIOB  IPHUMEHSIOT
(ermatu3aTop, MpeACTaBIAIOUINA cOO0 JIUCT ManMpoCcHO Oymaru, Ha
KOTOpBII HAHOCHUTCS CJIOM JIETKOIUIABKOTO CIUIaBa U3 OPraHUYECKUX
coequHeHnid  (mapaduH, mepe3wH).  OObYHO  QuIerMaTH3aTOp
pacrionaratoT BOKPYT 3apsijia, yalle — B BepxHed ero 4dactu. llpm
BBICTpeJie CIUIaB PACIUIABIACTCS M HUCIAPSETCs, CHIDKAs TEMIIepaTypy
MOPOXOBBIX Ta30B. Ilapbl OpraHMYecKUX BEIIECTB, BXOAAIINX B COCTAB
¢riermatuzaropa, 00pa3yrOT CBOEOOPa3HYIO TEIIO3AIIUTHYIO IUICHKY.
Takum 00pa3oM yMeHbILIAEeTCsl pa3rap-HOe JEHCTBUE TOPOXOBBIX I'a30B.

OOTIOpHpYIOIIHE YCTPOMCTBA COCTOST M3 KApTOHHBIX KPYKKOB 9
(puc. 13), mummuapukoB 8 u Kpbimek 5 (puc. 14), 0, KoTOopbe
OIIpe/IeIeHHbIM 00pa30M 3aKpeIuieHbl B 3apsie, 3aloiHAsS CBOOOAHOE
MPOCTPAHCTBO MEX/y BEpXHEH YacCThIO 3apsi/ia U THOM CHapsija.

OOTropupyromiee  YCTPOMCTBO  BBINIOJNHSACT  JBEe  (DYHKIHMH:
obecnieyrBaeT HEOOXOAUMYIO JKECTKOCTh KPEIUICHHS 3apsiia B THIIb3E,
UCKIIIOYasi €ro IepeMelleHHe B OCEBOM HANpaBJICHUH B IIPOIECCE
SKCIUTyaTallly;,; B HAYaIbHBII MOMEHT TOpEHHs 3apsa MpeaoTBpaIlaeT
NPOPHIB TIOPOXOBBIX T'a30B B 3a30p€ COCOMHEHMS AyJbla TWIB3BI CO
CHapAIOM.

2. YcTpoiicTBO 3apsi/10B

Y CTpOICTBO 3apsI0B ONPENENSeTCs MPEXkIe BCETO UX Ha3HAYECHHEM U
3aBUCUT OT THUIA OPYXHs, JUII KOTOPOTO OHHU MpeIHAa3HAYEHBI, €ro
TaKTHKO-TEXHUYECKMX XapPaKTEPUCTHK.

3apsiipl K [AaTPOHAM  CTPEJIKOBOTO OPYXKUSL HMMEHOT OIMHAKOBOE
YCTPOHCTBO, OOYCIIOBJIEHHOE OIHOTUITHOCTBIO HX KOHCTpyKuuu. Bce
MAaTPOHBI CTPEJIKOBOTO OPYKHSI COCTOSIT W3 METAIMYECKOW THIIB3bI 2
(puc. 16) ¢ xancronemM-BocIulaMeHuTeNeM 4, mopoxa 3, IOMEIICHHOTO B
TWJIb3Y, U IyJX 1, COETMHEHHON C THIIb30H.

dopMa TOPOXOBBIX 3JIEMEHTOB JUI CTPEIKOBOTO OPYXKHUS IOJDKHA
obecrieunBaTh XOPOIIYIO CBIITy4Y€eCTb, HEo0X0IuMYIO TUIst
aBTOMATHYECKOIO CHAPSUKEHUS MAaTpoHOB. i MOCTHXKEHUs! OOJIbIION
JaIbHOCTH CTPeNbObl MPU MajbIX pa3Mepax MaTpoHa HY)KEH IMOPOX C
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BBICOKOW TPaBUMETPUUECKON TUIOTHOCTHIO. C 3TOM 1ENbI0 MPUMEHSIOT
mopoxa  cdepuueckoit  ¢opmbpl  wiam  rpaduToBaHHBIC.  J[A
KOPOTKOCTBOJILHOTO CTpPEJIKOBOTO OpPYKUSI (PEBOJIbBEPHI, IMUCTOJIETHI,
MUCTOJNIETHI-ITyJIEMEThI) MPUMEHSIOT TIOpOoXa C TOHKUM  CBOJIOM:
IUIACTHHYAThle ¥ TIOPHCTHIe, OOECICUMBAIOIINE OYECHb OBbICTpOE
HapacTaHue JaBieHus. [ CTpeIKoBOro OpyXHus C JUIMHHBIM CTBOJIOM
(BUHTOBKH, TIyJIEMEThl) MPUMEHSIOT (pIerMaTUu3upoOBaHHbBIE MOPOXa,
obecrneynBaroIye NporpecCUBHOE TOPEHUE.

[Tpumenenne (erMaTU3MPOBAHHBIX TIOPOXOB TO3BOJIET OoJee
3¢ GEKTHBHO HCIOJIB30BaTh SHEPrUi0 mopoxa. Ilpum omgHON M TOW ke
Macce  (UerMaTHU3MPOBAaHHBIA  TOpPOX, IO  CPaBHEHHIO  C
He(IerMaTH3UPOBaHHBIM, BCJICACTBHE IOHIDKCHUS WHTEHCUBHOCTH
ra3o00pa3oBaHusl B HauyaJbHbI MOMEHT BBICTpENA U HPOTPECCUBHOIO
ropeHusa Ja€T MCHbLIICC MAKCUMAJIbHOC HAaBJICHUE ITOPOXOBBIX I'a30B U
HaYaIbHYIO CKOpOCTh Iynu. Ho eciam yBenmuuTh Maccy ¢uierMaTu3upo-
BAHHOT'O IOpOXa A0 BCJIUMYUHBI, IIPU KOTOpOfI MaKCHUMAJIbBHOC OAaBJICHHC
MOPOXOBBIX I'a30B CPABHACTCA C MAKCUMAJIbHBIM JIABJICHUECM IOPOXOBBIX
ra3oB He(IerMaTH3UPOBAHHOTO MOPOXa, TO HadaldbHas CKOPOCTh ITyJIH
OKa)KETCS BBIIIIE.

Takum 00pazomM, (rerMaTu3UPOBAHHBIN TOPOX MO3BOJISIET MOBBICUTH
o0Iee KOJMYECTBO SHEPTUH 3apsiia U YBEINYUTh HAYaJIbHYIO CKOPOCTH
MyJIA TIPY COXPAaHEHHMH MaKCHMAaJIbHOTO JaBJIEHHsI MOPOXOBBIX ra3oB Ha
0€301acHOM YpOBHE.

3apsabl U BBICTPENIOB CTBOJBHOM apTWIIEPUM UMEIOT Pa3INYHOE
ycTpoicTBO. B 3aBHcMMOCTH OT cnocoba 3apshkaHusl apTUIIEPUHCKOTO
OpyAMs pa3IMYaroT BBICTPENbl YHUTAPHOTO (MATPOHHOTO), Pa3lIebHOTO
TWIB30BOTO M KapTy3HOro (Oe3rmip30BOro) 3apspkaHus. B BelcTpernax
YHHTapHOTO® (IIATPOHHOI0) 3apsKAHMS CHAPSJ CO B3PHIBATENICM H 3apsi
B METAUIMYECKOW THJIb3€ COCTABIAIOT OJHO IeJloe. 3apshKaHHe
apTIWUICPUICKOTO  OPYIUsl  BBICTPEIIOM  YHUTApHOTO  3apshKaHHs
MIPOU3BOJIUTCS B OJIMH IIPUEM.

B BeICTpenmax  pa3menbHOrO  TWJIB30BOTO M KapTy3HOTO
(6e3ruIIb30BOT0) 3apsHKAHUSI CHAPST OTACIICH OT 3apsia.

PaBHI/IHa MCKY 9TUMMU BBICTPEIIaMH COCTOUT B TOM, UTO Y BBICTPECIIOB
Pa3IenbHOTO THIIB30BOTO 3apshKaHMS ITIOPOXOBOW 3apsiyl TIOMENICH B
TWIB3Y, & Y BBICTPEIIOB KapTy3HOT'O 3apsDKaHUA — B MaTepyaThli KapTys.

1 ~ o o
CnoBo «YHUTApHBbIN» O3HA4Ya€T C€AUHbIN, O6’L€,HI/IH${K)IIII/II/I B OJHO MLEJIOC pan
COCTaBHEIX YacTeH.
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3apspkaHUe  apTWLIEPUICKOTO  OpyIusl  BBICTPEJIAMH  pa3/ieibHOIO
TMJIB30BOTO M KapTy3HOIO 3apshKaHUs IPOU3BOJAUTCS B JIBA IpHUEMA:
CHayajla B CTBOJI IIOMEUIAETCsl CHapsi, a 3aTeM B KaMopy IoMellaeTcs
3aps]] B TUJIb3€ WU KapTy3e.

3apsapl K BBICTpENlaM  YHUTApHOTO  (TMATPOHHOTO) — 3apsiKaHUs
aBIsItOTCA TocTosiHHBIMU. [lopox 7 (puc. 13) momemaror B ruiis3y 3
POCCBINBIO WM B KapTy3e U3 TKaHU. Eciu mopox He 3amoiHseT BCO
TWJIb3Yy, TO MEXKAY NOPOXOM U THOM CHapsAa pacroiaraloT KapTOHHOE
OOTIOPUPYIOIIEE YCTPOHCTBO: KPYKKH 9 1 IIMITHHAPUK 8.

3apsiapl U3 TpyOUaTHIX MTOPOXOB CBS3BIBAIOT B OJMH WJIM JIBA IMAKETa,
KOTOPBIE BKJIQIbIBAIOT B THJIb3Y.

Bocmamenurens 6 ¢ mmameracurenieM S5 0OpaTHOrO IUIAMEHU
pacrioylaratoT B HIDKHEH 4YacTH 3apsiia HaJl KalCIOJIbHOM BTYJIKOH 4.
dnermaTu3aTop pacHoiaraloT Mo OOKOBOH IOBEPXHOCTH 3apsija.
PasmennuTens yknaasiBaroT Ha 3apsn cepxy. Ha puc. 13 nokasan 3apsn
0e3 pa3men-HuTens u pruermaruzaTopa.

3apsiapl pa3zelIbHOTO T'MIIB30BOTO 3apshKAaHUs IpeiHa3HA4eHbl Ul
BBICTPEJIOB K IIyIIKaMm, rayOuiam, MylmIKam-TayounaMm © rayouram-
nmymkaMm Kamuopa 122—175 MM. B OCHOBHOM 3apsifibl 3TOHM TPYIIIBI
SBIISIIOTCS TIepeMEHHbIMU. [loCTOsIHHBIE 3apsabl MPUMEHSIOTCA TOJIBKO
JUIS1 BBICTPEIIOB C KyMYJISITUBHBIMH B OpPOHEOOHHBIMU CHAPSITAMHU.

[lonHblil nepemeHHbldd 3apsa K 122-mm rayoune obpasma 1938 T.
COCTOMT W3  OCHOBHOIO  Takera 2 (puc. 14), 1o
pox wMapku 4/1, W IIECTH JONOJHHUTENBHBIX IIy4KOB 3, TOpOX
Mapku  9/7. BHu3y 3apsga  HaxoAuTcs — BOCIUIAMEHHTENb 9
c iameracurenieM 10 oOpatHoro mimamenu. IloBepx 3apsnma
YKJIabIBAlOT  pasMmennuresnis 4. 3apsa 3aKpbIT  HOPMaJIbHOM
KpPBIIIKOW 5 W YCWIGHHOW KpBINIKOW 6, pacrmonaraeMod Iio
BepX HOpMaibHOW. CTBIK YCWJIEHHOM KpBIIKM C BHYTPEHHEH
MOBEPXHOCTHIO TUJIb3bl 3aJIMBAOT repMETU3UPYIOLIUM co
craom 7 IIIT 95/5, cocrosmum u3 95% mnerpomatyma u 5%
napajuHa, 3a  cueT 4Yero  oOecle4HBaeTCs Ipe0XpaHEeHUe
3apsaga  OT  YBIQXHEHHMs B mporecce  xpaHenus.  [lepen
CTpenb00# YCHIICHHYIO KPBIIIKY 6 W3BJICKAIOT, & HOPMAIBHYIO KPBIIIKY
5 o0s3aTenbHO OCTABJISIOT, TaK Kak OHa
NpPEefOTBPAIlaeT  TMPOPHIB  MOPOXOBBIX  Tra3oB  IPU  BBICTpEIe.
3apan K  MHHOMETHOMY  BBICTPETy COCTOMT W3  OCHOBHOTO
(BocmamMeHuTeNnbHOro) 3apsnga S (puc. 18) u gomnonHu-
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TeNbHBIX IMydkoB 4. OCHOBHOW 3apsia S5 TpeACTaBIsieT CoOOH
OIIPENENICHHOE KOJMYECTBO HUTPOINIMLEPUHOBOIO (JIEHTOYHOIO HWIIH
IJIACTUHYATOr0) I0pOXa, ITIOMEIICHHOTO B KApTOHHYK TUJIB3Y C
KariCroJieM, TpU CTpenb0e OCHOBHOM 3apsii 5 BCTaBISIOT B TPYOKy 3
CTaOMIN3aTOpa MUHBI.

JIOTIOJIHUTENBHBIA 3apsii COCTOMT W3
OHOTI'0 MJINM HECKOJIBKUX AOITIOJITHUTCIIbHBIX
ITy4YKOB 4, KOTOpBIC KPEIsTCsS Ha TpyoOke 3
crabunmzaropa. Kaxmplii my4ok cocTout

u3 HUTPOIIULIEPHHOBOIO 150051 2
MMUPOKCUIIMHOBOTO IOPOXa, MOMEIIEHHOIO
B MarTepyaTbid KapTy3. Ecmmn

JONOJIHUTENIBHBIM ~ 3apsil  COCTOMT U3
OJTHOTO ITy4yKa, TO OH MO3BOJIIET MOIYyYUTh
TOJIBKO ~OJHY HAyalbHYyI) CKOpPOCTb.
Heckonpko ~ HOMOMHUTENBHBIX — ITyYKOB
HO3BOJIAIOT HOJIy4UTh HECKOJIBKO
HAauyaJlbHbIX CKOPOCTEH, YCTaHOBJICHHBIX
JUIs1 JAHHOTO MUHOMETA.

3aps JUIL PEaKTHBHBIX JBHUIaTeleh
COCTOMT W3 OIHOW WIM HECKOJIbKO

=7
=1
b

i

4

i

MOPOXOBBIX nIamexK 5 (puc. 9), Puc. 18. MuHOMeTHBIit
BOCILUIAMEHUTEIS 7 " CUCTEMBI BBICTPEJT:

. 1 — B3phIBaTENb: 2 — KOPITYC
QJICKTPOBOCIUIAMCHCHHS — ITUPOCBCUCH 6. MHHBT; 3 — TpyOKa cTaGHTH-
@opMa MOPOXOBLIX HIaIIcK BEChbMa 3aropa: 4 — JIOTIOJTHUTENEHEIE
pa3H006pa3Ha. My4KH; 5 — OCHOBHO#H (BOC-

IUIAMEHUTEIbHBIN) 3apsiz

Bri6op (opmbl mIaleK onpeaenseTcss B OCHOBHOM PEXUMOM paboThI
nurarens. Jlns  OONBIIMHCTBA  CHApSIIOB  TOJIEBOW  PEaKTUBHOM
apTwuiepuu TpeOyeTcs, 4ToObl TsAra ABUrartesst ObLla MOCTOSIHHOM B
TEUEHHE BCEro BpeMEHHU paboTel aurarens. Cpelu BCeX BO3MOMKHBIX
(opM MONEPEYHOro CEYECHUsI HIANIEK OTHOCHTENBHOE MOCTOSHCTBO TATH
obecneynBalOT INAIIKKA CO CHEHUaTbHON (OpPMON KaHaia, Harmpumep
3Be3/1000pa3Has mamka 3 co 3Be3M000pa3HbIM KaHaioMm (puc. 19), u
IIAIIKKM, TOPSIIME OJHOBPEMEHHO 110 HAPY)KHOH MOBEPXHOCTH H
MOBEPXHOCTH BHYTPEHHUX KaHAIOB (IMJIMHAPHYECKas OJIHOKaHAIbHAS 1,
TenecKkonuyeckas 4, TpexJenecTkonas 6).
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HIamku, ropsire TOIBKO ¢ HapY)KHOM TTOBEPXHOCTH (OecKaHaTbHAS
IIHHApHYECKas 2, KpecTooOpasHas 5), UMEIOT JAerPECCHBHBIN XapaKTep
TOPEHUs: OHU 00ECIIEUMBAIOT BBICOKYIO TATY B Hayaje M HU3KYIO TATY B
KOHIIe paboThI BUratens. Takyro popMy HIameKk UCHoNb3yIOT B

Puc. 19. ®opmbl Hmianiek peakTUBHBIX 3apsiioB: 1 — ITHMHAPHYECKas
OJIHOKaHA/IbHAs, I'—OeCKaHAIbHAs LIMHIPHYECKas,; 3 —3Be37000pasHas Co
3Be3/1000pa3HbIM  KaHaJIoM; 4 — TeJieCKoIMyecKast; 5 — KpecrooopasHas; 6 —
TPEXJICTIECTKOBAsT

MPOTHBOTAHKOBBIX U 3€HUTHBIX YIPABISIEMbIX PEAKTHBHBIX CHapsiax
(pakeTax), rae KenaTelbHO, 4YTOObl CKOPOCTh BBIXOZA CHapsjaa Ha
y4acTOK yHpaBJsieMOro mnojera Oblia

MaKCHUMAJIbHOM, a CHapsiJ Ha 3TOM ydacTKe JBHUrajcs Obl C MEHbIIEH
CKOPOCTBIO M YyCHeBaJl Obl pearupoBaTb HAa KOMAHIbl CHCTEMBI
yIIpaBIIECHUSL.

JUii  nomydeHuss Majoro  BPEMEHHM TOPEHHMs  HCIOJIB3YIOT
MHOT'OHIAIICYHBIC 3apdaAbl, TOJNIIHWHA TOpAIETro CBOJa Y KOTOPBIX
OKa3bIBACTCs MCHBIIIC, YEM Y OJHOIIAIICYHBIX 3apA10B TOM 7K€ Macchel. Y
MHOT'OILIAIIEYHBIX 3aps10B BPEMsl FOPEHUsI COKPAILIAETCs C YBEIUUCHUEM
yucna mamek B 3apage. C  yMEHBIIEHHEM BPEMEHU TOPEHHs
COKpAIllaeTCsl AKTUBHBIM YYacTOK IOJIETa M YJIy4dllaeTcs Ky4HOCThb
crpenbObl. Iloutm Bce cHapsapl MOJEBOM pPEaKTUBHON apTHiIepUu
HMEIOT MHOTOIIAIIEYHbIE 3apsi/ibl.

ITo cBoeMy ycTpoicTBY 3aps/bl BecbMa pazHooOpa3Hbl. [Ipu BbiOOpe
3apsana (A1 TOrO WIIM MHOTO BUJA OPY)KHUSI) UCXOJT IMPEXIE BCEro W3
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KeJaHusT KaKk MOXKHO ToniHee W 3(dexTrBHEe UCIIONb30BaTh SHEPTHIO,
3aKIIFOYEHHYIO B IIOPOXE.

3AKVIIOYEHUE

3a MHHYBIIME MOCJE€ OKOHYAHUS BTOPOM MHPOBOM BOWMHBI T'OHbI
Cogerckue Boopyxennble Cuiibl NOJHSUIMCh HAa Kaue€CTBEHHO HOBYIO
CTYNEHb CBOEro pa3BuThs. HensMeprumMo MOBBICHINCH UX MOOMIBHOCTD,
yJapHasi CuJia ¥ OTHEBasi MOIIIb.

B IlocranoBnenuu 11K KIICC «O 30-metun IToOeasl COBETCKOIo
Hapoma B Bemukoit OrtedectBeHHoit BonHe 1941—1945 1"0;[03»1
noguepkuBaercs, 4ro «Kommynuctuyeckas mnaptus u  CoBerckoe
MPABUTEILCTBO  MPOSIBIISIFOT  MOCTOSIHHYIO  3a00Ty 00  YKpEIJICHUH
00OpPOHHOTO MOTYIIECTBA COLMATUCTUYECKOM PoauHBl, BOCHHMTaHUU
COBETCKHX JIFOJICH B JyXe BBICOKOW OJUTEIBHOCTH, ETIA0T BCE /ISl TOTO,
9T00BI MUPHBIHN TPY/] U 0€30IIaCHOCTb CTPAHbI ObUTH

HAJICKHO 3alUIICHBI.

Ora 3a00Ta TPONMKTOBAHA TEM, YTO HMICPHUATTUCTUICCKUE
arpecCUBHBIE KPYTU MO-TIPEKHEMY PATYIOT 32 BOCHHBIC TIPUTOTOBIICHHS,
3a pa3/yBaHHe BOCHHBIX OIO/KETOB.

[IpsiMble  BOEHHBIE  pacXoibl  TIOCYHApCTB,  BXOAALIMX B
CeBepoatianTudeckuii 610k, Bozpocau ¢ 1949 no 1975 rox nmouru B 7
pas.

B o0mieii mporpaMme BOGHHBIX NMPUTOTOBICHUI KalMTAIUCTUYECKUX
rOCyJapCTB 3HAUUTEIHHOE MECTO OTBEJCHO HCCIENIOBAHUSAM B 00JIACTH
B3pBIBYATHIX BEUIECTB M TIOPO-

x0B. PaboTbl BemyTcs B HampaBieHHMH cO37aHMA MOIIHBIX BB n
MOPOXOB M HamOoJee TOJHOTO HWCIOJIBb30BAaHHUS WX JHEPTHH B TEISX
yBenmmueHusT  A(GQPEKTHBHOCTH  JTEHCTBUS  OOBIYHBIX  (HESIECPHBIX)
0OeTpuIacoB.

! «lIpaBaa», 9 dpespans 1975 r.
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B kauectBe  mpHMepa,  XapaKTEPU3YIOUIETO  MOBBIIICHHE
3¢ GEKTHBHOCTH OOBIYHBIX OOCTIPUIIACOB 3a CUST NMPUMEHEHHUS HOBBIX
BB,4 moxHO ykazaTh Ha amepukaHckyro 6omOy BLU-82.("IIpebrok
Komannoca'), BiepBble NPUMEHEHHYIO

B 1971 1. Bo Bpems BoitHbl Bo BeerHame [12]. [lns cHapspxeHus
O0MOBI HCHOJIB30BANaCh CMECh M3 HUTpaTa aMMOHHS, ATOMHHHEBOTO
MOpOIIKa, BOABI M 3aryctutens. lIpu B3pbiBe OOMOBI paguyc 30HBI
paspylieHus cTpoeHui coctaBisul 450 M, a paguyc 30HBI TIOPAKEHUS
JKUBOM cuiibl BHE YKpbITHII — okojio 500 M. Tlo onenke 3apyOexHBIX
CMELUAIMCTOB B3PbIB TaKOi OOMOBI MO MOITHOCTH YCTYMAeT JIHIIb
B3pPbIBY SJIEpHBIX OOCTIPHUIIACOB.

3HaHUE COBPEMEHHBIX B3PhIBUATHIX BEIIECTB M MOPOXOB HEOOXOIMMO
Ka)KIOMy COBETCKOMY BOMHY. DTH 3HAaHUS W yMeJIoe MPUMEHEHHE UX Ha
[IPAaKTUKE IIOMOIYT €My €Il JIy4dllleé OBJAJEThb CBOEH BOCHHOU
CHELMAILHOCTBIO U OBITh BCErja TOTOBBIM BBIIIOJHUTH CBOW CBAIICHHBIN
nonr neped PoauHoid.
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