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BBE^EHME

,/V‘>* narpeBa no,q nafocy ra3OBO3/tyniHoe iuiaMa npnMeHSJiH 
i miio llo CBapnBait 6ojn>mHHCTBO MeTajuiOB (icpoMe JierKowiaB-

■ n > nanpnMep, cBHHija) TaKHM iuiaMeHeM He ynaBanocb H3-3a ero
....... ..  hh3koh TeMnepaTypM (1100...2000 °C) npn 3HanH- 
n ii.iii.ix (40 50...75 %) norepax Tenjia Ha 6ecnojie3HMH HarpeB 
i'i p\ -K.1101HCH aTMOccjiepbi.

B 1KS5 r. (|)paHiiy3CKHH yqeHMH Ahph Jlyn Jle IHaTejite,
■ 4011 .iii incrHJieii b KHCJiopo,qe, nojiywui iuiaMa c TeMnepaTypon 
m iiih 0)00 °C. HecKOJibKO Jier cnycra, ero 3eMJMKH - HHaceHepM

> imoii <l»yiiie h Hlapjib IlHKap npeiuioacHjiH KOHcrpyKHHH aijerH- 
n 110 loicjiopo/iHMX ropenoK, aaioiHHx miaMa c TeMnepaTypoH jjo 

I o( I ( (' ) IH KOHCipyKIIHH nOHTH He H3MeHHJIHCb RO HaiHHX JIH6H.)
l .iu 611110 iiojioaceHO Hanajio ra3OBOH CBapKe. C 1906 r. ee crajni 

111111 mii m 11.111 'occhh. BnepBbie ra3OBaa cBapKa fleMOHcrpHpoBajiacb 
n Mockobckom rexHH'iecKOM yiMJinme. Bna'iaJie hobmh ciiocoS 
n.1 inann amoreHHOH CBapKoii, ot rpenecKHX cjiob "aBTOc" - caM h 

1 cnei" BoiiiHKaio. 3thm iionqepKHBajiacb JierKOcrb npoijecca no 
cpnniiciinio c Kyane'iiiOH CBapKOH, npn KOTopon coejjHHeHHe 
iiojiyHajiM coBMeciHoii kobkoh HajiojKeHHMx Hpyr Ha npvra 
|i.iioipcn,ix nciajicii TepMMH "aBioreHHaaCBapKa" ycrapeji,c 1950r. 
iipiiMciiiiini icpMiini.i "laioBaa" hjih 'Ta3oiuiaMeHHaa CBapKa".

B 1 aloiuiaMciiiioii oOpaOoTKe MeraJUiOB Bejiyiijee Mecro 33hh- 
M ici 1 .noicpMii'iecKaa peiKa MeiaiuiOB. Be3 npnMeHeima ra3OTep- 
MipiccKoii peiKH HCBO3MO7KHO opraHH3OBaTb BMnycK pajja Baac- 
nciiiuHx mnejiHH b cynocTpoeHHH, kotjio- h annapaTOCTpoeHHH, 
xiiMii'iecKOM, He<J)TaHOM h THepreiH-iecKOM ManmHOCTpoeHHH h 
jjpyi hx orpacjiax.

lllnpoKo Hcnojib3yiOTca npopeccM, poacTseHHbie rasoBOH 
< 1 i-iphc 110 oOopyuoBaHHio h TexHOJiorHHecKHM npneMaM, b kotopmx 
1 a lOKncjiopojjHoe iuiaMa cjiyaoiT hctohhhkom HarpeBa MeTajuia. K 
i iKHM npoueccaM OTHOcarca: ra3OiuiaMeHHaa noBepxHOCTHaa 
taxajiKa, naiiKa, raaoimaMeHHaa npaBKa H3/iejiHH, MerajuiH3aijHa.
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1 'JIABA 1. CyiHHOCTb H KJIACCHOHKAEIHH 
( IIOCOEOB TA3OIIJIAMEHHOH OEPAEOTKH

1.1. cnocoSoB rasoinaMcnnoH oopaooiKH
MaTepnajiOB

1 ’a3onnaMeHHaa o6pa6orKa oxsaTbiBaeT pap. TexHOJiorjwecKHx 
I ipOUCCCOB, CB»3aHHBIX C 06pa60TK0H MeTaJUIOB H HeMeTajUIHHeCKHX 
MarepnajiOB BticoKOTeMnepaTypHBiM ra3OBbiM iuiaMeHeM. 
KjiaccMc|)HKapHa cnocoSoB ra3oiuiaMeHHOH o6pa6oiKH MaTepnajioB 
npHBe/ieHa Hapnc. 1.1

Phc. 1.1. KnaccuipuKCtuuH npoueccoe za3onJiaMemoti o6pa6omKU Mamepua.ioe
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I noiuiaMCHHaa o6pa6oTKa MaTepnajioB, necMOTpa Ha hckoto- 
pi.i< iipcviMyHiecrBa jipyrnx cnoco6oB o6pa6oTKH, o6jiajiax bmcokoh 

<I <<IIOMIIHIIOCTMO H 3HaqwrejIBHOH TeXHOJIOFHHeCKOH th6koct£.io, 
ii.I-0'1111 lipilMCIICHHe B CTpOHTentCTBe, XHMHHeCKOM, Hei|)TXHOM, 
>IH |<i dll'K lMlM MaiLIHHOCTpOeHHH H JjpyTHX OTpaCJIXX npOMbini- 
ih HiiiM i n

l < vmnocn. chocoGob l aaonjiaMeHHOH oopanorrcij 
MaTepuajioB

l i ....... . < n.i|iK.i (pnc 1.2) coctoht b HarpeBaHHH b Mecre CO-
. iiiiKiiiiu i.p<<M<.i omimnoro Mcrajuia 1 wiaMeHeM 2 CBaponHoii 
inp. ii ii '■ /I........ .<p.ii<ni.liiii>i Merajuia niBa b cBapoHHyio BaHHy
loii in i i< << i p ii ii j ............     Merajiji npHcajioMHoronpyrKa4.

Pnc. 1.2. PyuHax ea3oean ceapxa.

I1i io'ihhkom rciijia «Bjiaercn CBapoHHoe njiaMa, nojiy'iaeMoe 
npit i duiraiiHH ancT Hjiena b cMecn c KHCJiopoaoM, HMeiomee TeM- 
n< | < ii vpy 3000—3150° C. /Ijih cBapKH CTajiH He6ojn>inon tojthihhi.1, 
ii i hoinianKHx MeTajuioB h cnjiaBOB (ajnoMHHHa, Marnna, cBHHija n 
ap ). i raK»e jpia nafiKH h noflorpeBa npn pe3Ke npHMCHaioT h 
ip\ni< ropio'iwe-^aMeHHTejiH anernjieHa: nponaH, npHpoaHtiH, 

ll< i|*| Iiuoii lllipOJIH3HbIH ra3I>I, BOJIOpOA, KepOCHH, KOKCOBBIH ra3 H 
ip llpn cmpaHHH 3THX ropioiHX b KHcnopoae TeMnepaiypa 

imaMCHH nocTnraer 2000—2450° C
I aaoBaa CBapKa cpaBHHTenbHO npocra, ne Tpe6yer cjiojkhoto, 

nopoi oro o6opyuoBaHna h ncroHHHKa 3jieKTpo3HeprHH. HeflocraT- 
i iim i .i ioboh CBapKH xBJiaerca MeHfcuiaa no cpaBHeHHTO c ayroBofi 
< i. < >| ioctb narpeBa Merajuia h 6ojn>inaa 3ona TenjioBoro BO3jteficrBna 
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Ha Merajui. rTpn ra3OBoii CBapKe KoimefiTpauHS Teiuia MeHBme, a 
KopoSjienne CBapwBaeMwx jjerajieH 6ojiBine.

BcjiezicTBne cpaBHnreju>HO MejyienHoro HarpeBa Merajuia iuia- 
MeHeM H HeBMCOKOH KOHIjeHTpaiJHH Teiuia npOH3BOJJHTejIBHOCTB 
ra3OBOH CBapKH CHHJKaeTca c yBejin'ieiiHeM tojhijhhbi CBapHBaeMoro 
MeTajuia. HanpuMep, npH TOJHHHHe crajni 1 mm ckopoctb ra3OBOH 
CBapKH cocTaBjiaeT okojio IOm/m, irpn TOjrniHHe 10 mm — tojibko 2 
m/h. IIo3TOMy ra3OBaa cBapKa CTajiH tojhqhhoh cBBinie 6 mm MeHee 
npon3BojjHTejibHa, ueM jjyroBau CBapKa.

Ctohmoctb apernjieHa h KHCJiopojja BBinie ctohmocth aneK- 
Tpo^HeprHH, noaTOMy ra3OBaa CBapKa ooxojxhtcs jiopouce aneKrpH- 
uecKOH. K HejjocTaTKaM ra3OBoii cBapKH othochtch raiace B3pMBo- 
onacHocTB h noacapoonacHociB npn HapymeHHH npaBHJi oSpameHHH 
c KapSnaoM KajiBima, ropio'iHMH ra3aMH h jkhakoctxmh, khc- 
jiopojioM, SajuiOHaMH co cacaTBiMH ra3aMH h aiienuieHOBBiMH reHe- 
paTopaMH.

Ta3OByio csapicy npHMemnoT npH cjie/jyioiijHx paSoTax:
- HsroroBJieHHH h peMOirre H3neJiHH ii3 crajiH tojhuhhoh 

1—3 mm;
- CBapKe cocyjioB h pe3epByap0B He6ojiBinoH eMKOCTH, 3aBapKe 

TpemHH, CBapxe 3anjiaT h np.;
- peMOHTe JIHTBIX H3aejIHH H3 'syryHa. 6pOH3BI, CHJiyMHHa;
- CBapKe ctbikob Tpy6 MajiBix h cpejfHux jiHaMeipoB;
- H3TOTOBJieHHH HIJjejIHH H3 ajHOMHHHS H eTO CIUiaBOB, MejJH, 

jiaTyHH h cBHHiia;
- H3TOTOBJieHHH J3JI0B KOHCTpyKHHH H3 TOHKOCTeHHBIX Tpy6;
- HaiuiaBKe jiaTVHH Ha zferajni H3 craiiH h nyryua;
- coeunHeHim kobkoto h BBicoKonpoHHoro uyryHa c npHMeHe- 

HHeM npncajioHHBix npyncoB H3 jiaiyHH h 6poH3Bi, HH3KoreMnepa- 
TypHOH CBapxe uyryHa.

ra3OBOH CBapKOH MoacHO coejiHHXTB nouTH Bce MerajuiBi, npn- 
MeHseMBie b TexHHKe. ^lyryn, MejjB, jiaiyHB, cbhhcii jierne myuia- 
iotcm ra3OBoii cBapxe, neM uyroBon.
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I h KHipeccoBaH CBapKa. CBapnBaeMtie neTajiH 1 h 2 (pnc. 1.3) 
n mcctc iix conpHKOCHOBeHHa HarpeBaioT MHoroiuiaMeHHOH ropen- 
IH>II < Jio HJiaCTHHeCKOrO COCTOMHHfl HJIH JIO OIUiaBJieHHM HX KpOMOK, 
.1 i.l II-M CJiaBJlHBaiOT BIieillHHM yCHJIHeM H CBapHBaiOT.

1’m . 1.3. l'ajonpeccoeax ceapna.

»i < ri cnocoG npnMciiHKH upu cBapice crajibHBix crepaaieH, no- 
i<>< p< ibcon. ipy6 n npyrnx AerajreH luiomaflbio ceqeHHa jjo 12000 

MMJ.
I aioBiiM iiaiuiaBKa. llaiuiaBKOH Ha3biBaercK HaHeceHHe c no- 

Moini-io cuapKH cjiou Merajuia Ha iiOBepxHOcn> H3Aejma. O6bihho 
ii.iiuiaBjiaeMbiH cjiom HMeer iiepaBHOBecHyio crpyKTypy, cocroamyio 
ii i roH'iaHHiHX 'iaciHH TBep/jbix 3epeH KapSnqoB. B 3aBHCHMOCTH ot 
cocraBa KapGnnoB momcho nojiyraTb HaiuiaBKy c oco6bimh 
< noiiei BaMM (H3HOCOCTOHKOH, KHCJIOTOynOpHOH, JKapOCTOHKOH, 3H-
i n<|>piiKi(MOHHOH h zip ). Taxyio HaiuiaBicy Hcnojn>3yioT npH peMOHTe
ii n noroBJieHHH hobbix nerajieH.

I Ipn uaiuiaBKe b OTJiHTue ot CBapicn b npouecce yracrByeT He- 
('xijibiiioe KOJiHTecTBO ochobhoto Merajuia b cbhsh c He6ojibniOH 
i jiyOuHoii npoiuiaBJieHHa, nosTOMy BHyrpeHHHe HanpHHceHHH h jje- 
(|)OpMaiIHH H3HejIH8, CKJIOHHOCTb K o6pa3OBaHJHO TpeLUHH OTHOCH- 
ICJIbHO He3HaHHTeTTbHBI.

3ajjaHHbie oco6bie CBOHCTBa HaiuiaBJieHHoro cjios nojiynaiOT 
BBeneHHeM b ero cocraB jiernpyioniHx ajieMeHTOB. Oco6eiiHO BaacHo 
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npn HawiaBKe nojiynHra OAHopoflHOCTB xHMiuiecKoro cocTasa 
HaiuiaBiieHHoro Merajuia, a cjienoBaTCJibHO, ero cbohctb Ha Bcen 
noBepxHOCTH HaiuiaBJiMeMOH aeiajin.

fljia nojiyneHHH ipeSyeMOH rjiyfiHHM npoiuiaBJieHHa npn 
HanJiaBKe hcoGxoahmo peryjinpoBaib cTeneHb HarpeBa ochobhoto h 
npHca,uoHHoro MerajuroB. 3to oSjiemaerca npn HcnojibaoBaiiHH 
ra3OBoro iuiaMeHH, hto HBJiMerca cymecTBeHiibiM npeHMyniecTBOM 
HaiiHoro cnocoGa (pnc. 1.4). ra3OKHCJiopoflHoe iuiaMa TaKace 3a- 
inHiuaeT HaiuiaBJiaeMbiH Merajui ot okhcjichhx khcjiopohom oxpy- 
acaiomeH cpeabi h ot HcnapeHHa 'uieMeHTOB, BxoflaipHX b cocraB 
HanjiaBJiaeMoro MeTajuia h npimatonjHx eMy lauaHHbie cBOHcraa. 
HenocraTOK ra3OBOH HaiuiaBKH — Qojiee HH3Kaa ee npoH3BOjiH- 
TejibHOCTb no cpaBHCHiiio c ajieicrpHHecKHMH cnoco5aMH Harpesa h 
SojiBmee TepMHnecKoe BO3jiencTBHe Ha ochobhoh MeTajui.

rasoBan naihca. IlaHKa - oto TexHOJioriuiecKHH npopecc no- 
JiyqeHHS Hepa3ueMHMX coenHHeHHH MerajuiOB b HarperoM cocroa- 
hhh nocpencraoM pacmiaBJieHHa Sojiee jierKOiuiaBKoro, neM co- 
eflHHxeMLie MerajuiM, ciuiaBa, Ha3MBaeMoro npimoeM.

IlaHKy cjieayer paccMaipHBaTb kbk coHerauHe Tpex o^HOBpe- 
MeHHO npoHCxoAnniHX npoiieccoB: 1) HarpeBaiiHx naaeMoro Me- 
Taiuia no reMnepaTypbi paciuiaBJieHna npnnoa; 2) miaBJieHHa npn- 
noa, B33HMH0H ^H(jx|)y3HH npHiioa h naaeMoro Meraiuia, Kpncraji- 
JiHaaiiHH MeTaiuia niBa; 3) B3aHMOnencrBHa npnnoa c naaeMMM Me- 
TajUIOM H B03HHKH0BeHHM MeJKKpHCTajUIHTHMX (JlOpM CBM3H.

riaiiKa no3BOJiaeT nojiyHara BMCOKOKaHecraeHHbie coenHHeHHa 
He TOJibKO ojiHopoHHbix MaTepnajiOB, ho npaKTHHecKH jhoGmx pa3- 
HopojiHMX MeTajuiOB h ciuiaBOB. B Kanecrae hctohhhkob tciuiotm 
npn ra30B0H naHKe HcnojibsyiOT l aaoKucjiopojiHoe h ra3OBO3pyin- 
Hoe iuiaMM.
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I ';i mn'iaioT jiaa ochobhmx BHjia naiiKH: BMCOKOTeMneparypHyio 
ii ini iKorcMiiepaTypHyK). TeMnepaTypa iuiaBJieHHS npnnoeB jw 
ni,n ukoicMiiepaTypHoii naHKK cocraBJiaeT CBMUie 550° C, a ana 
iin ii .oi MiicpaiypHOH — HHiKe 550° C. IIpHBHCOKOTeMnepaTypHoii 
ii.iiiiu npouen npoiHocTH coemiHeHHs 500 MTIa; npn hh3- 
i i.n - iii. |i.uypnoW 3Ta BennnHHa He npeBNHiaer 50—70 MTIa. B 
... ni.ii\ iipmiocB c bmcokohTeMneparypoHiuiaBjieHHabxojistMe^t, 
iniiii i .uiMiiii n cepeSpo, a b ocHOBy npHnoeB c hh3koh 
i. -iii. p.n vpoii iiiiaBJienHX — cbhhch, ojiobo, cypBMa.

Xopoiiin ilomiaioTcn naiiKe uyryH, crajib yniepojiHCTaa h jie- 
. iip"H.iiiii.ui mi n. ii c.c ciuiaBbi, HHKejit h ero cnnaBBi, ajnoMHHHH. 
.. .................... . i 11..'ino npon'iBojiHTejiijHbiH npopecc, JierKO MexaHH- 
...p,................. M inoi oM iipou'iBoucTBe, oSecneHHBaer HeoSxojiH-
I II. . .................. II I . piM. I ll'IIIOCTb COeHHHeHHH, HC BbI3bIBaeT H3-
........ . i i ip\i i\pi.i oi noBiioro MeTanjia. K HeaocraTKaM na&KH 

............. .................. . .' iiiMocn. upiiMciiaTb npeHMymecTBeHHO coejjH- 
II. ......... I.H I I. ■ I I \ I.OIICC lliriKan irpOMHOCTb H njiaCTHHHOCTb CO-
. iiiin iinii ini i p inin niiio c iiojio6hbimh xapaKTepncTHKaMH ochob- 
......... mi i ri i.i iieoGxojinMOCTb pacxojia jieijiHiiHTHbix MeraJuioB 
i>> i"n.i i cpi opa ii jip ), Gojicc BbicoKHe TpeGoBaHHS k nonroTOBKe 
/iriiuicit iioji naiixy.

k m lopojuuui penca. Ochoboh npoiiecca khcjiopoahoh pe3KH 
* I.IUII >iii r.i> o ;i (i’.oiiciBo Mcjieaa hhtchchbho cropaTb b cipye 
i. miii'icckh 'incioio Kwcjiopojia, GyjiyiH HarperbiM flo TeMnepary- 
pi.i nopnjiKa 1300—1400° C, Gjihskoh k TeMnepaiype njiaBjieHHx 
i i.ion (pnc I 5). Merajui iipn peaxe HarpeBaioT ra3OKHCJiopoflHbiM 
1111.1MCHCM B xa'iecTBe ropiouHX npHMeHaiOTcs anernjieH, nponaH- 
I.VI.III, lllipOJIH3HHH, npHpOJJHblil, KOKCOBBIH H FOpOJJCKOH Ta3M, 
iiapi.1 KepocHHa.

Mrrajui uarpeBaiOT Ha y3KOM yuacTKe b Hauajie jhihhh pa3pe3a, 
i i.n. m na narperoe Mecro HanpaBJiaerca crpya pexcymero khcjio- 

p. i ia n peaaK HauHHaioT nepeMemaTb no HaMeueHHOH jihhhh pe3KH. 
Mei uui cropacr no Bceii TonmHHe jiHcra, o6pa3ya b HeM y3Kyio 
iih-jii. (pea). HHTencHBHoe oKHCJieHHe (ropeHne) xcejie3a nponcxo- 
iiii iojibKo b cjioax, norpaHHHHbix cnoBepxiiocTbK)peacymeii crpyH
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(jni^yHzoipyer) b Merajui naKHGJiopojja, KOToptin npoHHKaer

Phc. 1.5. Cxe.ua npoifecca Kuaiopodmupeixu:
1 - MVHanrryK; 2 - peacymHH Kncjiopoji; 3 - pa'ipesaewbiii Merajui;

4 - nojiorpeBaroiuee miaMs; 5 - nuiaK

fljia cropaHna 1 kt xcejieaa TeopernnecKH TpeSyerca ot 0,29 ao 
0,38 m3 KncnopoAa, b 3aBHCHMOCTH ot toto, KaKoii OKHceji nojiyua- 
erca npn ropeHHH — FeO hjih FejOa. HpaKTHnecKHH pacxoji khc- 
Jiopojia MoaceT chjibho oTJiHuaTBca ot reopeTHHecKoro, thk kbk b 
injiaKax npHcyrcTByioT o5a oKHCJia b pasjTHHHbix cooTHonieHHax, 
qacTb MeTanjia ygajmeTcu H3 pa3pe3a b pacnjiaBjieHHOM coctohhhh, 
nacTb KHCJiopona pacxojjyerca Ha BBijiyBaHHe XHjiKoro Merajuia h 
innaKOB, a TaioKe TepaeTca b OKpyjKaiomyio cpeay. JJjis pe3KH npn- 
MeH®OT TeXHHHeCKHH KHCJIOpOJJ HHCTOTOH 98,8—99,7%. C nOHH- 
aceHHeM hhctotm KHCJiopojia Ha 1 % ero pacxoji Ha 1 m ujihhbi pe3KH 
BO3pacraer Ha 25—35%, a BpeMs pesKH—Ha 10—15%. 3to 
0C0<5eHH0 3aM6THO lipil peSKe CTcUIH SoJIblHHX TOJIUIHH. IIpHMeHXTb 
JUIS pe3KH KHCJIOpOJI HHCTOTOH HHJKC 98% HeijeJTeCOo6pa3HO, T3K K3K 
noBepxHOCTb pe3a nojiynaeTcs neuocTaTOHHo hhctoh, c rjiySoKHMM 
pncKaMH h TpyaHooTjjejiaeMbiM mjiaKOM.
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K'iicjiopo/mo-^jnocoBaH pen<a. npM pe3Ke khcjiopojiom xpo- 
miii ii.ix u xpoMOHHKejieBbix jiernpoBaHHbix crajien o6pa3yiOTca 
i \ i oiuiaBKHe okhcjim xpoMa. ILieHKa 3thx okhcjiob, noKpMBaa na- 
i i itm>i Mcrajuia, iipenaicrByer ero cropaHmo b cipye KHCJiopo/ja. B
< nii ui c >thm juia 3thx crajieH 6mji pa3pa6oTaH h ycneniHO npH- 
M< inierCH cnoco6 KHCJIOpOflHO-^JHOCOBOH pe3KH. CvHIHOCTb 3TOTO 
i n< >< oba coctoht b tom, hto b pa3pe3 BMecre c khcjiopoaom B/jyBa-
< H l HOpOlHKOO6pa3HBIH (JjJHOC, OCHOBOH KOTOpOTO aBJiaeTCa JKe- 
IC 1111.111 lIOpOHIOK(pHC. 1.6).

Phc. 1.6. CxeMa KUciopodHO-tpmocoeoupe3KU.

B iiom cjiyiae b Mecre paapesa BMflejiaerca iionojiHHTejiBHoe 
iviuio 01 cropanna iKCJieinoro noponiKa b KHCJiopo/je, Koropoe no- 
nMiiiaer reMiieparypy b Mecre peaa. BcjiencrBHe 3toto o6pa3yio- 
niiieca ryronjiaBKHe okhcjim ocraiOTca b jkhakom coctoxhhh h, 6y- 
i.y<iH pa36aBJieHHMe iipojjyKraMH cropaHHa xcejie3a, /jaiOT JierKO 

ynajiaioiHHCca jKHUKoreicyHHe nuiaKH. Ilpoiiecc pe3KH npoTeKaer c 
nopMajibHOH CKopocrbio, a noBepxHOcib pe3a nojiyiaeTca hhctoh.

KncjiopojjHaa pe3Ka uyryHa 6e3 (Juiioca TaioKe saTpy/uieHa, no- 
rOMy 'ito TeMnepaaypa iuiaBJieHHa nyryHa HHace TeMneparypbi ro- 
peima acejie3a b KHCJiopojje h HyryH naHHiiaeT paHbine iuiaBHTbca, 
'icm roperb b KHCJiopoae. ConepacamnHca b qyryHe KpeMHHH aaeT 
i yroiuiaBKyio iuieHKy okhch, Koropaa npenarcTByer HopManbHOMy 
nporeKaHHio npoijecca pe3KH. IJpn cropaHHH yrjiepoaa o6pa3yeica 
raioo6pa3Haa okhcb yrjiepona, KOTopaa 3arpa3naeT peacyniHH khc- 
Jiopo/i h npenaTCTByeT cropaHino acejie3a b Mecre pe3a. IIoaTOMy /jjix 
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qyryHa Toace npHMenaiOT KHCJiopoflHO-ffunocoByto pe3Ky c hc- 
nojn>3OBaHneM »cejie3Horo noponiKa, b kotopbih jjo6aBJiaiOT no- 
poiuKoo6pa3HbiH (|)eppoc|)oc4)op. Ckopoctb pe3KH uyryHa b 2 pa3a 
HHMce CKopocTH pe3KH HepjKaBetomeH crajiH.

UBer'Hhie MeTajuibi (Mejjb, jiaTyHb, Gpoina) o6jiajjaiOT bi»icokoh 
TeiUIOnpOBOAHOCTblO H npH HX OKHCJieHHH KHCJIOpOflOM Bbuejiaerca 
KOJiHHecrBO Teiuia, HeaocTaTOHHoe jum jjajibHeHinero paaBHTHa 
npoiiecca ropeima Merajuia b Mecre pe3a. flpn KHCJiopojjHoii pe3Ke 
3thx MeTajuiOB TaioKe o6pa3yK)Tca TyroiuiaBKHe okhcjibi, npenar- 
CTByiomHe npoijeccy pe3KH. IIooTOMy KHCJiopojmaa pe3Ka HyryHa, 
6pOH3BI H JiaTVHH BO3MO3CHa TOJIbKO C npHMeHCHHeM (jUBOCOB. B 
KanecTBe (Junoca laKace Hcnojn>3yeTca acejieiHbiii noponiOK, b koto- 
pblH flo6aBJIHK)TCH n0p0HIK006pa3HbIH (|)eppO(|)OC(J)Op H ajHOMHHHH, 
a luioria h KBapijeBbiH necoK. Pe3Ky Mejin h 6poH3bi Bejjyr c npejj- 
BapniejibHMM noflorpeBOM 40 200—400°C.

KoiibeBaa peiKa. KonueBaa pe3Ka npHMeHaeTca npn pe3Ke 
crajibHbix jjeraJieH 6ojh>ihoh tojhiihhm nopamca 800-1200 mm, a 
TaioKe acejie3o6eTOHa.

KHCJiopojiHoe Konbe - craJiBHaa ipyOxa, no KoropoH nponyc- 
Kaerca KHCJiopojj. EyjjyMH npejjBapHTejibHO HarperbiM no TeMnepa- 
Typbi 1350-1400°C, pa6oHHH KOHen, Konua nocne nycxa KHCJiopojia 
Ha'iHHaer HinencHBHO OKHCJiarbca (rop&ib), paaBHBaa TeMnepaaypy 
jio 2000°C. B HaqajibHbiH MOMeirr, npn 3aacHraHHH Konba, jjaBJieHHe 
KHCJiopojia ycraHaBJiHBaiOT He6ojibiiiHM. Ilocjie BOCiuiaMeHeHHx 
pa6oiiero KOHija, Konba ero npnacHMaior k noBepxHocrH 
iipoacHraeMoro MeTaiuia, h, 3arny6HB ero b Merajui, yBejimiHBatoT 
jjaBJieHHe KHCJiopona ao Tpe6yeMoii pa6oueH BejiHHHHbi, coBepmaa 
KonbeM nepHOjiHHecKH BO3BpaTHO-nocrynaTejibHbie (c aMiuiHTyjjOH 
100—200 mm) h BpamaTejibHbie (Ha yron 10—15° b o6e CTOpoiibi) 
jlBHaceHHH. B npoijecce npoacnraHHa OTBepcrna Topep Konba Bce 
BpeMa Heo6xojiHMo npioKHMaTb k o6pa6aTbiBaeMOMy M&rajmy, ot- 
pbiBaa ero jihhib Ha KopoTKoe BpeMa npn BO3BpaTHO-nocrynaTejib- 
hom jjBHaceHMH. B npoijecce ropeHHa Konbe HenpepbiBHO yKopa- 
HHBaerca.

12



O6pa3yeMi>ie b npouecce npoaairaHHa OTBepcrna nuiaKH jjaB- 

jieHneM KHCJiopoaa h ra3OB, ripoayKroB peaKHHH OKHCJiemiH Me- 
i ajuia, BBiHocaTca b 3a3op MejKjiy rpyoKOH koiibh h creHKOH npo- 
>KHraeMoro OTBepcrHa (pnc. 1 7)

Phc. 1.7. Cxe.Ma npoifecca Konbeeou pe3Kii:
' npo>KHraeMi>iH MaiepHajj; 2 — TpydKa koitbm: 3 — 3amiiTHbiH 3Kpa»; 

4 — Konbe^epMaTeiib.

IlojiyyaeMtie npn 3tom OTBepcnm HMeiOT npH6jiH3HTejn>HO 
Kpyrjiyio (JiopMy.

I a3oiuiaMeHHoe HanwieHHe. npoijecc ra3oruiaMeHHoro 

iiaiibuieHHM npoTeKaer cjiejjyiomHM o6pa3OM. B pacnBiJiHTejn>Hyio 
iojioBKy MCTajuiH3an,HOHHoro annapaTa HenpepMBHO nojraerca Me- 
i<uuiH'iecKaa npoBOJioKa Harn>uuieMoro Merajuia hjih nopomoK He- 
MciajuiHHecKoro MaTepuajia, Koropi>ie pacnjiaBJiatorca c noMonjBio 
aijCTHJieHO-KHCJiopo,THOro hjih nponaH-KHCJiopojjHoro iuiaMeHH.

Pnc. 1.8. CxeMa zaionfiaMennozo nanbiJieHUn:
conjio HapyjKHoe 4^ noflaHH eoajiyxa; 2 — MVHjmrryK jjjib nonaw raaa; 

npoBOJiOKa; q. — coiuio jum nojnanH iipobojiokh; 5 — aerajn>.
13



PaciuiaBJieHHBin Merajui crpyefi npo^yKTOB cropaHHa h BO3ziy- 
xa, Bbixo/iamefi H3 coiuia tojiobkh c 6ojh>ihoh CKopocibio, paciibi- 
aaerca h b BHjje MejibHafiuiHx qacran h3hochtcs sa noBepxHOCTb 
IjeTajiH. CKopocTb HacTHU, b noTOKe raaon flocTHraer 200 m/c. Pa3- 
Mep nacTHH 10—150 mkm. Bcjie«cTBHe 6ojibhioh CKopocrH Hacrmibi 
aocTiiraioT noBepxHOCTH aerajiH b jkhhkom hjih njiacrHHecKOM 
COCTOMHHH H BHejlp>110’101 B 3Ty HOBepXHOCTb, ITpOUIO CIieiUlMMCB C 
Heio, oopa3ya MerajuiH3aijHOHHbifi (HanbuieHHbifi) cjiofi. IIpH 3tom 
qacnmbi BCJiextCTBHe yzjapa ae^opMHpyioTCM, ciunomHBaioTca h 
npHHHMaiOT <|iopMy neinyeK, oopa'jyioiiiHx noKpbirae cjiohctoto 
crpoeHna. Harn>uiMeMaa neranu HaxonnTCa ot coiuia MerajuiH3aiiH- 
ohhoto annapaTa na paccroaHHH 75—250 mm.

rasoiuiaMeHHoe HanhuieHne Hcnojib3yiOT nna aamn™ noBepx- 
hocth flerajiefi ot Koppo3HH, HaiieceHna h3hococtohkoto cjioh, 
ynpoHHeHHs noBepxHOCTH, ianiHTbi or okhcjichhm, a6pa3HBHoro 
H3HOca, 3po3HH, ajim BOccraHOBJieHHS H3HoiiieHHMX nerajiefi, B Ka- 
HecTBe ^eKopaTHBHoro noKpbiTHM, mia npnaamw jKapocrofiKOCTH h 
iipyrux uejiefi. MeTaJuiH3aHHio Hcnojn>3yiOT npii H3TOTOBJieHHH 
BaJIOB THflpOMaiHHH, peMOHTe pOTOpOB pe3HHOCMeCHTejH>HhIX Ma- 
IIIHH, IUiyffiKepOB HaCOCOB, npOBOJIOKOnpOTSJKHblX B3JIK0B, BOCCTa- 
HOBJieHHH HanpaBJunoiHHx pojniKOB, 6ann,a>Kefi, nniHimejiefi, BajiH- 
KOB paajIHHHOTO HaiHaHeilHH, nOUIHHIIHMKOB, BTVJIOK, HHJIHHAPOB 
ABHraTejiefi h t. n.

ra3oiuiaMeHHaH iiOBepxHocrnan 3axajiKa. npoijecc raao- 
iuiaMeHHofi noBepxHOCTHofi saxajiKH coctoht b fiticrpoM HarpeBa- 
hhh noBepxHOCTHoro cjios ,'ieTajiii ra30BbiM iuiaMeneM 40 TeMnepa- 
Typbi BBime KpnrHqecKofi tohkh Aci h nocjieayronjeM 6bicrpbiM 
oxjiaxAeHHeM Bo/jofi. IIpH 3tom b HOBepxHOCTHOM cnoe o6pa3yerca 
3aKajieHHaa (MapTeHCHTHaa) crpyKrypa, nepexojianiaa b ocHOBHyio 
crpyKTypy He3aKajieHHoro Merajuia oepea nepexonHtie 30Hbi.

ra3oiuiaMeHHofi 3aKajiKofi Moryr o6pa6aTbiBaTbca Bce yrjiepo- 
/IHCTbie, HH3KOJierHpoBaHHbie crajiH, nojiBepraeMbie o6bihhoh 3a- 
KanKe. T asoriJiaMeHHaa 3aKajiKa aBJiaerca cpe^CTBOM noBbinieHHa 
KaaecTBa h cpoKa cjiyac6bi 3y6fiaTbix KOJiec, niecrepeH, npoKaTHbix 
BajiKOB, mniiHjicjiefi h ap.
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I’w< 1.9. ('xexta za3onnaMemou noeepxnocmHou 3okojiku (h - zjtyQuna 
3aKajieHHoeo cjioji).

l .11011 i iMciuiaM npaBKa MerajiJioB. IIpaBKa - aro TexHono-
i ii'n < ii.ni oiicpauHJi, b npopecce KOTopoii njiacTnqecKoii zieijiopMa-
....... . imciihcicm iiaqanbHaa (jiopMa jmcra, 3aroTOBKH hjih H3aejiHa.

'l'it ui'k■< k;ih cyiHHocTb rasonjiaMeHHOH npaBKH 3aKjnonaerca b

ii imi iii iiiiii jiiHieHHMx pa3MepoB h (jjopMti b pe3yjn>TaTe BO3HHKHO- 
ii. iinu imai rn'iccKoii jieipopMaiiHH,BM3biBaeMOHHarpeBOMMeTajuia 
i i I..OI.IM njiaMeHeM. Co cropoHM nencTBM njiaMeHH 3OHa HarpeBa 
i., i. i (iojibiue, a cjieaoBafejibHO, 6ojibiiiHMH 6ynyr h Konemibie 
. "h|>.IIHCHHH. IIO3TOMy H3ipeB Heo6xOAHMO BeCTH co CTOpOHbl 
hhiiiykiioCTH

I a loiiJiaMCHiiaH oMHcnca noBepxHOCTH ot 3arpH3HeHHii. 
kncjiopo/iHO-aueTHjieHOBoe iuiaMa Hcnojn>3yiOT jjjih ohhctkh 
< lallbHMX H3JiejIHH H KOIICTpyKHHK OT IipOKaTHOM OK3JIHHM, DTKaB- 
'niiii.1 n crapoii KpacKH, a TaK>i<e c uejibio TiuaTenbHOH noflroTOBKH 
noiicpxHocTH fljis oKpamHBaHHs. IIjiaMeHHyio ohhctkv mojkho 
lipilMeilSTb JUW Bcex H3AeHHH He3aBHCHMO OT HX (jjOpMM H pa3Me- 
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po»; ona ne Tpe6yer cjiojkhoto oOopyaoBaraia n nojjroTOBKH, npo- 
cra, jiemcBa, oSecneHHBaer cyxyio noBepxHocn,, noJiHocTbio noa- 
roTOBjieHHyio ajix HeMejuieiiHon oicpacKH.

IlecKOCTpyHHax onHcnca, OHHcnca HaxaaKOM h jjpyrne Mexa- 
HHHecKHe cnocoObi, xotx h jiaioT 6jiecrxHiyio noBepxHocrb, ho no- 
Bpe>K^aioT ee CTpyicrypy, CHHMaa MHKpoBHcrymi naa ocTaBinHMHcx 
oKHCJiaMH. IIpH wiaMeHHOH onHCTKe nojiynaeTcx cepax, MaTOBax 
noBepxHOCTb c HenoBpexyjeHHOH crpyKTypoH BepXHero cjiox.

OKajiHHa h CTanb hmoot pa3JiwiHbie K03(|)(J)HiiHeHnj TeiuioBoro 
paCIHHpeHHX. IIpH HHTeHCHBHOM H 6bICTpOM HarpeBe nOBepXHOCTH 
KHCJiopoAHO-auerHjieHOBbiM njiaMeHeM npoHcxojjHT orcjiaHBaHHe 
oKaJiHHM. PacaBHHHa jjernjjpaTnpyeT (o6e3BoxcHBaercx) h TaKxce 
jierxo OTjjejiaeTcx ot noBepxHocrn crajibHoro jiHcra. OcrancH 
3arp«3HeHHH yaajixioT npoBOJioHHOH iuerKOH. Ilpn nepBOM npoxojie 
wiaMeHeM ropeJiKH yaajixercx okojio 70% OKajiHHbi; npn btopom 
npoxojje b HanpaBJieHHH, nepnennHicynxpHOM k nepBOMy, yaajiaercx 
nOHTH Becb OCT3TOK OKaJIHHbl.

KoiiTpojibHbie Bonpocbi:

1. Hto HasbreaioT ra30iuiaMeHH0H o6pa6oTKon?
2. IIoieMy ana ra3onnaMeHHOH CBapKH TpyjjHO npHMeHxn. ra- 

3OBO3jiyinnoe njiaMa?
3. KaKOH TepMHH npaBHjibHee ra3OBaa CBapKa, aBToreHHaa 

cBapKa hjih ra3OiuiaMeHHaa cBapica?
4. KaKOBbi ocHOBHbie o6jiacrn npHMeHeHHa ra3OBOH cBapKH?
5. B neM coctoht cymHocrb ra3onpeccoBOH cBapKH?
6. Hto TaKoe KHCjiopojjHoe Konue?
7. KaKHe MaTepnajibi npnMeHaioTca jjjix ra3onjiaMeHHoro 

HanbuieHHx?
8. KaKHe MaTepHaJibi Moryr nojiBepraTbca raaoiuiaMeHHOH 3a- 

Kajnce?
9. B hcm coctoht (J)H3H>iecKaa cynjHocub ra3oiuiaMeHHon npaBKH?
10. B KaKHX cjiynaxx moxcho npHMeHan> rasonjiaMeiiHyio 

OHHcncy noBepxHocTH H3#ejiHx?
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l IABA 2. 1 A iOBOE ILIAMH H IIPOLJECC rOPEHHH

2.1. Ilpouecc ropemiH

I opennc raia - coBOKynHOcrb cjiotkhmx aapoflKHaMHHecKHx, 
»iiMii'M i iuix h reruioBMx npoijeccoB. PeaKipia ropeHna npoTeKaeT 
"i'i.i'iiio npn coe^HHeHHH TBepjjbix, jkhhkhx hjih ra3oo6pa3HMX 
....... I III C KHCJIOpOJJOM.

I opi iinc jnoGoii ra3OBOH CMecn HaHHHaerca c BOCiuiaMeHeHHX 
<• npn oiipv/icjieHHOH TeMneparype, Ha3MBaeMOH TCMnepaTypoH 
........... .....  . iiiim llocjie toto ksk ropeHHe Haqajiocb, jjaJibHeiniiHH 
II II ............ .. I I IIIICIIIIIHM HCTOHHHKOM TeiUIOTbl CTaHOBHTCH H3JIHIHHMM.

I l. oiisojinMoe ycnoBHe ropeHHs ra3a b KHCJiopojje hjih Boajiyxe 
....... 'p i .imie ropioqero ra3a b cmcch b onpenejieHHbix npeuenax, 

n i ii iii.icmi.ix iipenejiaMH BOCiuiaMeHeHHx.
1» I.IHIICMMOCTH OT CKOpOCIH paCIipOCTpaHeHHS IIJiaMeHH pa3- 

ui'i iioi cac/iyioiuHe ipH BHjjaropeHHa:
1) ( noKOHHOe (HopManbHoe) - co CKopocTBio pacnpocTpaHeHHx 

ii uiMciin, nc npeBMiiiaiomeH 10-15 m/c;
2) B ipMBHaroe - co CKopocTbio AOCTHraiomeH hcckojibkhx cot 

mi ipon b ceKytmy.
<) /lci aHaujiOHHoe - co CKopocTbio CBMine 1000 m/c.

I IpnMeimeMbie npn ra3oiuiaMeHHOH o6pa6oTKe ropioHHe ra3bi h 
■.iijikocth - 3to yrjieBOjjopojjM h hx CMecn c jjpyrHMH ra3aMH 

(.iiK iiuieH, MeTan, nponaH, 6yraH, iipnpojiHMM ra3, hccJithhoh ra3, 
mipojiH3HMH ra3 h ap ). B hhctom BHjje npHMeHaercH tojibko bo- 
mpoji BonopoflHO-KHCJioponHoe imaMa HMeer chhhh hbct, b neM 

iici 'iei KO BMpaiKeiiHbix 3oh. Taxoe iuiaMa Tpyjino peryjinpoBarb, b 
ii' m ne BHjjHbi H3MeHeima.

2.2. CrpoeHMe ra3OBoro iLiaMenn

Bcc ropiOHHe ra3bi, coflepacanjHe yrjieBOjjopojibi, npn cropaHHH 
n i iiciiopojie o6pa3yiOT ruiaMS, b kotopom hctko pa3jnpiaiOTca ipn 
........ . Mjcpo, cpejjHaa - BOCcraHOBHTejibHaa - 3OHa h (JiaKeji (pnc. 2.1).

f NOMIDAGI TDTU
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HeM Sojibine yrjiepona b cocraBe ropiOHero ra3a, TeM pe3ne 
oqepyeHO cBeTsnieeca sapo miaMeHH.

Phc 2.1. Cmpoeuue ceapowoeo auemu.ienc>-Kuc.'iopodHO?o (a), Memauo- 
KUcnopodHoeo (6), nponaH-GymaHO-Kucnopoduoeo (e) nnaMeHU u pacnpedenenue 

me.wiepamypbi no ezo djtune:
A - ;mpo njiaweHH, B - cpejiHJur (BoccTaHOBjrreju>Haa) 30Ha; C - (bai<e.i: 

D - noaoiKenne CBapHBaeMofi jeia/ui b imaMeHH; l — /piHHa a.ipa

PaccMoipnM npoiieccBi, npoHCxojpHUHe b 3tmx 30Hax Ha npn- 
Mepe apeTHJieHO-KMCJiopoflHoro iuiaMeHH. Bbixoah H3 coiuia ro- 
pejiKH, aiieTHJieH narpeBaerca h sacTHiuo pacnanaerca:

C2H2 = 2C + H2.
Hpn 3tom o6pa3yiOTca TBepnbie nacTHiiti yrjiepona, KOTopbie, 

pacKanaacb, spKO CBerjrrcji. IIo3tomv odonoqKa anpa - caMas apxaa 
30Ha iuiaMeHH, xoTa ee TeMnepaiypa oTHOCHrejibHO HeBenHKa 
(okojio 1500 °C). CaMas BbicoKas TeMnepaTypa co3uaeTcs bo bto- 
poii, cpenHen, 3OHe iuiaMeHH.

3/jecb npoxonHT nepBas craAim cropaHHa aiieTHJieHa 3a cqer 
nepBHHHoro KHCjiopojja, nocrynaioniero H3 6ajuiOHa:

2C + H2 + O2 = 2CO + H2.
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H pc iyjii,r;iTC noii peaKixnn nojiyHaerca CMecb, cocToanjaa Ha 
■iih ipi iii ii i okucw yrnepozia n ojtfiy TpeTb H3 BOflopofla. G>ro CMecb
i ............  aKTHBiibix no oTHomeHHio k KHCjiopojjy, cnoco6nbix

i .iii.iiuiiiBari. Merajuibi H3 okhcjiob. IIo3TOMy BTopyio 3OHy h 
.......... ........ noccranoBHTCJibHOH. B TpeTben 3OHe, b cjiaKejie wiaMeHH, 
. ........ .. . i nropan crajiHJi ropeHHs aneTHjieHa 3a cneT KHcnopona 
ho Viyxn

2CO + H2 +l,5O2 = 2CO + H2O.
/h»voioici> yuiepojia h napbi Bojibi npn bmcokoh TeMnepaiype 

i.ii 111• 111< > u11 < onnHpyioT (pa3JiaraioTcs). Bli jiejunoiHHHCn npn 3tom 
........... pii i i i.ii</Ke HenocpeflCTBeHHO CO h napbi BOflbi Moryr 
... ii. i ii i . n.ipiinacMbiH Merajui. Ho3TOMy 4>aKeji iuiaMeHH - 3to 
I.I.III i||| | ■ IIIJHDI 'IOHa.

I i.i iiomioro cropaHHX o/jHoro oSueMa auerHjieHa TpeSyioTcs 
................. oiuiHoii oObeMa Kncjiopo.ua: ojjhh oSbeM ero nocTynaer b

ii ihmh n i ucjiopojiHoro oajuioHa h nojiTopa oGueMa - H3 BO3jiyxa.
11 i ..............    npn cropaHHH anermieHa b KHcnopone npn
........... II . n ropCDKy B COOTHOHieHHH 1:1, Ha3bIB3IOT HOpMajIbHblM 
ipm ’ ’ (•). OjpiaKO npaKTHHecKH jpia o6pa3OBaHHMHopMajn>Horo, 
i. i i i. iiii oo cooTHomeHHe jiojdkho 6biTb l,05...1,2,TaKKaK3aclieT 
........... . i.i nojiaBaeMoro b ropejiKy, cropaer HeKOTopaa nacTb 
iim i..|i.. i,i ii i poMetoto,bKHcjiopojje cojiepiKaTca npitMccn.

Pnc. 2.2. Cxexru ceapowoeo nnajuem:
11,i\ i ncpo>KHBawuiero, 6 - HopMajibHoro, b - oKHCJiHTejibHoro.
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M npo nopMajibHoro iuiaMeHH HMeer pe3KO OHepneHHyio (JiopMy, 
('ijnnKyio k pHjiHH^pnHecKOH, iuiaBHo saKpyrjiinoiiiyiocn Ha KOHije, 
c apKO CBeTxmeHcn o6ojiohkoh. PawepM aupa 3aBHc»T ot pacxoaa 
ropioneH cMecn n cKopocrH ee HcreneHHLa, ot kotopoh 3aBHCHT 
AJiHHa l ajjpa. Ero jjHaMerp onpejiejMerca jmaMcrpoM KaHajia 
MyHAinTyKa ropejiKH, KOTopMn nponopiwoHaneH TOJnnnHe cBa- 
pHBaeMoro MaTepnajia. IIpH noBtnneHHH uaBjieHiia KHCJiopoua 
CKopocn, HCTeneHHS ropioqeH cMecn yBejw'WBaercu, anpo cBa- 
poHiioro iuiaMeHH yjuiHHaeTca; npn yMeHbmeHHH CKopocTH ncre- 
neHHa - spipo yKopaHHBaerca.

CpejjHHH — BoccTaHOBHTejibHaa — 3OHa (paGoiaa) HopMajib- 
Horo iuiaMeHH HMeer 6onee tcmhmh no cpaBHeHwo c ajjpoM iibct. 
^HHHa ee 3aBHCHT ot HOMepa MyHjmnyKa (ot pacxojja ropioneH 
CMecn) h uocTHraer 20 mm. B Tomce, otctoxihch ot KOHija ajipa Ha 
1,5...2 juihhm xnpa (3...6 mm), aocrnraercs cawaa bmcokhs TeMne- 
paiypa njiaMeHH - jjo 3150 °C (cm. pHc. 2.1, a).

PaccMOTpeHHbie Bbinie peaKiwn cropaiwa aiieiwieiia b khcjio- 
poae HMeioT Mecro npn HopMajibHOM njiaMeHH. Ecjih cooTHomeiwe 
O2/C2H2 VBejiHHHTcn, HanpHMep, ao 1,5 (b cmcch 6yjjer h36mtok 
KHcnopojja), to nepBas cTaumi cropaiiHH, npoTeKaiomaa b cpejweii 
3ohc nuaMeHH, mojkct 6mtb BbipaaceHa peaKUHen

C2H2 + 1,502 = 2CO + H2 + 0,502.
B 3tom cjiynae cpejwss (pa6oHaa) 3OHa iuiaMeHH yrpaHHBaer 

BoccTaHOBHTejibHMe cBoiicTBa h craHOBHTca oKHCjnrrejibHOH. TaKoe 
IUiaMS Ha3MB3IOT OKHCJIHTejIBHblM (pHC. 2.2, b). 51jipo OKHCJIH- 
Tejn>Horo nnaMeHH npHo6peraeT KOHycoo6pa3Hyio (JiopMy h 6ne^- 
Hyio OKpacKy, coKpanjaerca ero juiHHa, onepTafflM CTaHOBSTcs Me- 
Hee pe3KHMH. Bce iuiaMS craHOBHTca CHHeBaTO-ifiHojieTOBbiM, ropnr 
c myMOM. JJjiHiia cpeuHen 3ohli h (paKena yMeHbinaerca. TeM- 
nepaTypa oKHCJniTejibHoro wiaMeHH o6mhho Bbime, >ieM HopMajib- 
HOTO (pHC. 2.3), HO H36bITOK KHCJIOpOJia npHBOJIHT K OKHCJiefflHO 
Merajuia npu cBapKe, ihob nojiynaeTca nopHCTMM h xpynKHM. 
npHMenaTb OKHCJiHTejibiioe iuiaMM mojkho npn cBapKe HBerHbix 
MerajuioB h hx ciuiaBOB, HMemninx 6ojibmyio TeiuionpoBojwocTb, a 
TaKace npn naiiKe TyroiuiaBKHMH npnnoaMH.
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PaccmonHue no ocu njtaMeau ofn conjta

i’m. 2.3. HiMeneHue meMnepamypui edojib ocu OKUCjiumejibHOZo (a), 
h, puanbHoeo (6) u HayejtepoMcueaiouiezo (e) ayemuneHO-KUCJiopoduoeo 

njiOMeHU.

111>n (HHoiueHHH ooteMOB Kncnopojia h aijeTHJieHa 0,95 h MeHee 
n i ip<- ujiaMeHH y'BejiHHHBaeTca kojihhcctbo CBoSojiHoro yrjiepojja: 

C2H2+0,5 O2 = CO+C+H2
Hjjpo raKoro iuiaMeHH Tepaer pe3Kocri> onepTaHHH, Ha KOHiie 

■ 10 iioHBJiaerca 3ejieHOB3Ti>iH bchhhk. Cpejjpaa — BOCcraHOBH- 
i< n.naa - 3OHa (pa6oqaa) craHOBHrca CBerjiee h noHTH cjTHBaerca c 
■i ipoM, a ijjaKen npHo6peraer jKejrroBaTyio oKpacKy. TaKoe iuiaMa 
11.1 n.iiiaiOT HayrJiepoiKHBaioiHHM (pnc. 2.2, a). Upn 6ojh>hiom H3- 
iibiiKC apenuieHa HayrjiepoiKHBaionjee iuiaMa HaHHHaer kohthtb. 
I l ixojiamHHca b iuiaMeHH h36mtohhmh yrjiepojj jierKO norjioniaer- 
< >i paciiJiaBJieHHBiM McrajuiOM h yxyqmaeT KanecTBo uiBa. TeMne- 
p.nypa HayrJiepoacHBaioniero iuiaMeHH MeHbiue, hcm oKHCjmrejiB- 
noro m HopMajn>Horo. CneiKa HayrJiepojKHBatoinee iuiaMa mojkho 
iipiiMeHHTb npn CBapxe nyiyHa h npn HaiuiaBKe TBepm>iMH cruiaBaMH.

I Ipn peryjiHpoBaHHH nnaMeHH cjie^yeT o6pamaTb BHHMamie Ha 
npaBHJibHOCTb ycraHOBKH naBJiemia KHciiopoiia h pa3Mep ajjpa 
imaMeHH. C noBMineHHeM jiaBJieHHa KHCJiopojja CKopocrb Hcrene- 
iihh CMecH H3 MVHjiiiiTyKa BO3pacraer h iuiaMa craHOBHrca «acecr- 
1 iim», t. e. pa3jjyBaer Merajui CBapomiOH BaHHbi h 3thm 3arpyjiHaer 
i uapKy. IIpH cjiHiiiKOM 6ojn>niOH CKopocTH HcreHeHHa CMecH imaMa 
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MOacer OTpbiBaibca ot MyHjmiTyKa. Ecjm ace cjhhhkom HH3Koe jjaB- 
jieHne KHCJiopofla, nnaMa craHOBHrca Kopone h npn npHOjmaceHHH 
KOHiia MyHAniryKa k Merajuiy ropemca HaaHHaer xjionaTb.

AHajiorMHHoe crpoeime h pa3HOBHflHOCTH HMeeT imaMa, noay- 
aaeMoe npn cropaHHH b KHCJiopoae ra3OB - 3aMeHffrejieH aneTHJieHa. 
0tjihhh8 3aKJH0Hai0Tca b tom, hto mia nonyneHHa HopMaabHoro 
iuiaMeHH OTHonieHHe o&teMa KHcaopoaa k o&ueMy ropioqero ra3a 
aojDKHO Sbitb Gojibine, neM zuia CMecH aperHJieHa c KHcaoponoM. 
CooTBercTBeHHo H3MeHaiOTca h pa3MepM 3oh luiaMeHH (cm. pnc. 2.1, 
6, b).

2.3. TenjiOBoe BiaiiMO ieiicrBne liJiaweHii c MerajuiOM

HarpeB Meraaa iuiaMeHeM oSycjiOBJien BbmyacneHHbiM kohbck- 
thbhbim h ayHHCTbiM TeiuiooSMeHOM Meacuy noTOKOM ropioqeii 
CMecH njiaMeHH h conpincacaiomHxca c hhm y-iacTKOB noBepxHOcm 
Meraiuia. 3HaqeHiie jiyqHcroro TeiuiooGMeHa cocraBJiaeT 5-10%.

3(J)4)eKTHBHaa TeiuiOBaa moihhoctb iuiaMeHH q ecTb KOjmnecTBO 
TeiuioTbi, bboahmoh b Merajui 3a ejjHHHity BpeMeHH, 3aBKcanjee ot 
pacxona ropiOHero ra3a, yrna HaKnoHa ropejncH, tojuhhhm Merajuia.

3<|)(|)eKTHBHocTb HarpeBa Merajuia oiieHHBaerca 3(j)(|)eKTHBHbiM 
Kim, npencTaBJiaiomHM coooh OTHomeHHe q k nojmoH TeiuiOBOH 
moihhocth iuiaMeim (qn);

T]h= q/qn,

rne qn=QH.Va,
Qh - HH3iiiaa TeiuiOTBopHOCTb aijeiHJieiia (icflac/M3),
Va - pacxo/i aperHJieHa, m3/c.
CsapoHHoe iuiaMa jjojdkho HMerb 3iiaqHTejibHyio TenjioByio 

MOHIHOCTb, T.e. BBOAHTb B 3OHy CBapKH JJOCTaTOHHOe KOjmneCTBO 
TeiuioTbi, HToSbi pacmiaBHTb ochobhoh h npHcaaoHHbie MaTepnajibi, 
noAnepHCHBaTb Bamiy b paciuiaBJieHHOM cocioaHim h BO3Mem,aTb 
noTepn TeiuiOTbi b oicpyacaiomyio aTMOctfiepy. TeiuiOBaa moihhoctb 
iuiaMeiiH onpejjejiaerca pacxojjoM (am3/h) b ropejnce aueTHJiena.
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I Ipn cnapKC reruioBas moihhoctb njiaMeiin BEjGnpaercK b 3aBH- 
> iiMm iii oi rojimwHbi CBapHBaeMoro MeTaruia h ero (j)H3HHecKHX 
. 11 > • i n < n Mcrarui CojibnioH tojiiuhhm h xoponio npoBojuimHH Tenjio 
i |i> i >v<-1 < hiiicc MoujHoro cBapouHoro njiaMeHH, ueM tohkhh, MeHee 
............. ..  h 6ojiee JierKoiuiaBKHH Merajui. HsMeHaii 
...........n ■. in mohihoctb imaMeHH, mojkho b mnpoKHx npejjenax pery- 
hii‘ uin11. cKopocTbHarpeBahpaciuiaBjieHHs MeTajuia, htosBjiaeTcx 

iiiiim ii 11lojiojKHTejiBHBix KauecTB npouecca ra3OBOH CBapKH.
I lp.ih ni'iecKH TeMnepaiypa njiaMeHH jjojEKHa 6bitb Ha250— 

hiii '( (»<uibiueTeMnepaiypbi iuiaBjieHHa MeTajuia. HanpnMep, ecjin 
......... paiypa aueTHjieHO-KncjiopojiHoro njiaMeHH paBHa 3100°C, a 
..........p nypa nnaBjieHHa CTajin nopajnca 1500°C, to pa3HHija 
........... ..  < 100-(1500+ 300) = 1300 °C.

I i>i iiponaH-KHCJiopojjHoro njiaMeHH pa3HHpa coctubht 2500 -
II <«> i M)0) = 700 °C. 3to osHauaer, hto ana cBapKH nponaH-
i iii inipo'iiiMM njiaMeHeM ojjHHaKOBoro KOJinnecTBa crajin noipe- 
......... ... KojiHuecTBa TemioTM b 1,85 (1300/700) pa3a 6ojn>nie, ueM 
npn i r ipKe aueTHjieHO-KHCJiopOAHBiM wiaMeHeM; cooTBeTCTBeHHO 

i i i i , i yna (TeMnepaiypa luiaBJieHns paBHa 1200°C) —-b 1,6 h jjjis

III iin (i cMiiepaiypa iuiaBjieHim paBHa 900 °C) — b 1,46 pa3a.
I oiin'ICCTBO BBOJJHMOH TeiUIOTBI b ejxnHiniy BpeMeHH, t. e. acja- 

!■ !• t imiiaH moujhoctb njiaMeHH 3aBHCHT otpacxojja roptoqero ra3a, 
i i,i iiaKjiona njiaMeHH k noBepxHocTH MeTajuia, CKopocrH ero 

in pi mcihchiw h cooTHomeHHa cojjep^aHHs roproqero ra3a h khc- 
‘inpojia

I<OHTpOJIBHBie BOnpOCBi:

I I .IKMC 3OHBI HMeiOTCB y CBapOHHOrO IUiaMeHH?
' I ,ik.i>i ioHa HMeeT HaH^OJiee BbicoKyio TeMnepaTypy?

i .ikhc Bnjibi cBapoHHoro iuiaMeHH bbi 3Haere?
I I ai< OTJIHHHTB pa3JIHUHBie BHJH>I CBapOHHOTO lUiaMeHH?

KaiCHe BHHbl rOpeHHS pa3JIHHaiOT B 3aBHCHMOCTH OT CKOpOCTH 
......... .. i paneHHs iuiaMeHH?

<■ ICiKoe cBaponHoe iuiaMS o6ecneHHBaeT MaKcnMajibHyio TeM- 
iu pui ypy?
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7. B neM coctoht cymHocTB ropeHHs?
8. KaKofi BejTHHHHOH onpeaejiaerca TeiuiOBas moihhocte nji; 

MeHH?
9. B KaKOM ruiaMeHH hct neTKO BbipaaceHHbix rpaHHii?
10. KaKofi upeT HMeer BojjopojiHo-KncjiopoAHoe iuiaMx?
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I JIABA 3. FAJI»I, nPHMEHHEMblE IIPM 
IA3OIIJIAMEHHOH OBPAEOTKE 

3.1. Khcjiopoh

Kncjiopojj - caMBin pacnpocrpaHenHBifi Ha 3eMJie ojieMeirr. Oh 
cocTaBjiaeT okojio 50 % Maccbi 3eMjm, rjie oh Haxojnrrcn b oKncjiax 
piBJIHHHMX OJieMeHTOB, OKOJIO 86 % Maccbl BOJJLI B COeUHHeHHH c 
iiojjopojioM h 23 % MaccBi BO3nyxa (21 % no o6teMy) b CMecn c 
ihotom, aproHOM h c upyriiMH raaaMH.

Kncnopoji — OecuBeiHtiH ra3, 6e3 3anaxa, Taxcejiee BO3jjyxa, 
iijiothoctb ero npn HopMajiBHOM aaBJietiHH h KOMHaiHOH TeMnepa- 
rype 1,33 kt/m3. Kucjiopoji cxcnxcaeTcs npn HopMajiBHOM jiaBJieHHH 
n reMnepaType - 182, 9°C. SKhhkhh KHCjiopoji npospaHeH h HMeer 
rojiy6oBaTBiH hbci. Macca 1 ji xcHjiKoro KHCJiopojja paBHa 1,14 kt. 
I [pH HcnapeHHH 1 ji jkhakoto KHCJiopojia o6pa3yeTca 860 ji ra3a.

Kncjiopon o>ieHB aKTHBeH - coejiHHxcrcsi co bccmh xhmh- 
'iecKHMH aneMemaMH, KpoMe HHepTHBix ra3OB. PeaKiiHH BemecTB c 
KHCJIOpOAOM 3K3OTCpMH!ieCKHe, HJjyiHHe C BBIJjeJieHHeM TeiUIOTBI 
i ipn bbicokoh TCMiiepaType, - 3to ropeHHe.

npH conpHKocHOBeHHH cxcaToro ra3oo6pa3Horo KHCJIOpOJia c 
MacnoM hjih xcHpaMH nocjiejjHHe Moryr caMOBOcnjiaMeHSTbca h 
BbI3BaTb noxcap HJIH B3pbIB. IIO3TOMy KHCJIOpOflHBie 6aJUIOHbI 
cneuyer Tuiarenbno npeuoxpamiTb ot 3arpa3HeHHx MacnoM. 
Oco6eHHO oiiacnu nponHTaHHbie xchjikhm KHcnopouoM nopHCTbie 
ropiOTHe BciuccTBa (yrojib, caxca, bohjiok, BaTa h ap.), KOTopuie b 

>tom cjiynae cTanoBUTcx BspbiBHaTbiMH. Ouexyta h bojiocm, Syny'iH 
iiacbimeHiibie khcjiopojiom, jienco 3aropaioTca. Cmcch KHCJiopojja c 
i opio'iHMH i a saMH, xchjjkoctsmh h hx napaMH B3pbIBOOHaCHbI IipH 
onpejjejieHiibjx cooTHomeHHXx KHcnopojja h ropro'iero b cMecn.

Hojiy'iaiOT khcjiopou H3 B03jiyxa rjiy6oKHM oxjiaxyieHHeM hjih 
H3 BOflbi 3Jici<rpojiH3OM. B nepBOM cjiynae B03jiyx b HecKOJibKO 
npiieMOB CJKiiMatOT, KaxqjBiH pa3 otboas Bbipejiaromyiocs Teiuiory. 
ITocjie Kaxrjioro nHKjia cxcaTHsr BO3nyx onnmaioT ot BJiarn n yrae- 
khcjioto raia. TTpH TeMnepaType - 194,5 °C BO3iiyx ciaHOBHToi 
xchjjkhm. 3areM ero pa3aeji»OT Ha KHCjiopon h asoT neperoHKon 
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(peKTM(|)HKauMen), ocHOBaHHofi Ha pa3Hocrn TeMnepaTyp KHneHHsf 
jkhjikoto a3OTa (-196 °C) h Kncjropojia (-183 °C). Ilpn peKTH(|)HKa- 
IIHH JKHJIKHH B03AyX nepejIHBaiOT B peKTH(|)HKaiIHOHHOH KOJIOHHeL 
A30T npn 3tom HcnapaeTca h otbohhtcu uepes BepxHioio nacn> ko-1 
jiohhm, a KHCJiopoji cjMBaeTca Ha ee jiho. Hacrb ero Hcnapuerca h 
OTBOJJHTCS H3 KOJIOHHH, a JKHJIKHH KHCJIOpOfl, 3aKa’IMBaK)T B TeiUIO- 
H3OJIHpOBaHHbie IIHCTepHBI (tHHKH), B KOTOptlX CTO TpaHCnopTH- 
pyioT. K Mecry cBapKH Kncjiopoji jjocraBJunoT ra3oo6pa3HMM b 
6ajuioHax cHHero iiBera noji jjaBJieHHeM 15 Mlla.

TexHHiecKHH KHcnopon BMnycKaeTca ipex coptob: 1-ro copra, 
cojiepjKainero He MeHee 99,7% hhctofo KHCJiopojia, 2-ro copra—He 
MeHee 99,5% h 3-ro copTa—He MeHee 99,2% (no oSueMy); octhtok 
b 0,3—0,8% cocraBjwoT aproH h a3OT. HeM HH»ce hhctot3 khcjio- 
pojja, TeM xyace KauecTBO ra3OiuiaMeHHofi oSpaSoTKH MeTajuia, 
ocoSeHHo pe3KH.

)Jjui noJiyneHHa KHCJiopojia 3JieKTpojiH3OM nepe3 Bouy, najiHTyfo 
b eMKOcib 3jieKTpojni3epa, nponycKaioT nocTosHHbifi tok. B 
pe3yjibTaTe Ha orpHiiaTejibHOM aneKTpojie - Karojie - BMjjenaercx 
ra3Oo6pa3Hbifi Bojiopoa, a Ha aHojje - KHcnopojj. IIpH otom Ha 1 m3 
KHCJiopoua saTpanHBaercx 10...20 kB A/i 3JieKTpo3HeprnH, Torjia 
KaK juia nojiyueHHS 1 m3 KHCJiopojia rjiy6oKHM oxjiaacjieHneM H3 
BO3nyxa - 0,5...1,6 kBA/h. HoaTOMy 3jieKTpoJiH3 bojibi bmtojjho 
npHMeiMTb jjjui nojiyneHHa KHCJiopojja, ecjiH Hcnojn>3yercx h bbi- 
AejUHOIHHHCS OflHOBpeMeHHO C HHM BOJIOpOJI, KOTOpMfi MO/KCT 6MTb 
npHMeHeH npn ra3oiuiaMeHHOH cBapKe b KanecTBe ropionero ra3a. 
IIpH 3JieKTpoJiH3e 6ojh>hihx KOJinnecTB bojjli Bojjopou aaKanHBaiOT 
b 6aJiJiOHM 3eueHoro HBera nojj uaBjieHHeM 15 Mlla. IIpH 
He6ojibinofi noTpe^HOCTH b raaax BbirojjHee npoH3BojiHTb ajieKTpo- 
JIH3 boum HenocpeacrBeHHO na Mecre CBapKH. B pe3yjn>TaTe npsMo 
H3 3JieicipojiH3epa KHCJiopojj h Bojjopojj paajiejibHO HanpaBJiaroTCJi 
no injiaHTaM b CBapoHHyio ropeJiKy, rjje ohh CMeuiHBaioTCJi h Ha 
Bbixojje H3 coima ropejiKH o6pa3yiOT nnaMsr. UpojiyKT ropeHwi npn 
3Tom - Bojjaiiofi nap, TaKoe HJiaMX oKOJionniecKH nncroe.
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3.2. ropwHHe ra3bi

H KiricciHU ropiotnx ra3OB npn csapKe h pesxe npHMeHaioT 
>Hi> ii> r ii no'iopoA, nponaH, 6yraH, HetJnaHbie ra3M, npHpoyiHtiH ra3 
«> (). iii. i<ipio'ine, a raicKe napw 6eH3HHa h KepocnHa (TaSn. 3.1).

Tadjiuija 3.1
i ..iiiii iiic ra ibi, npHMeHHeMbie npH ra3onjiaMeHHoii csapice

1 •i'MrilK’ ra3W, HX
OOCTAB

IJ.IOTHOCTL
npn 20°C 

HOpMajIb-HOM 
jiaBJieHHH, 

kt/m3

TeMne- 
paivpa 

ELiaMeHH 
npn cro- 
paHHH B 

KHCJiopoAe,
°C

LJHeHT 
3aMeHBi 
au,eTM- 
JieHa

KojniHe- 
CTBO 

KMCJlOpO/ja 
Ha 1 m3 
ra3a, 

no^aBa- 
eMoro b 

ropejiKy, m3
AllHIII 1' II ( ‘?l 12 1,17 3200 1,0 1,1...1,7
||.l I..JHI | l|2 0,089 2500 5,2 0,4
' 1' 1 III ( '1 l l 0,67 2200-2700 1,6 1,5

1 ||iii|ii>4iii.iit ra3:
<1 "H"„('[hji2...6%

11.. ........  npnMeceii

0,73-0,9 1850-2200 1,5 1,5-2,0

1 Ipniiiui ('iHg 1,88 2750 0,6 3,5
I ' niii ('iHio 2,54 2500 0,45 4,0
1lp niiiii-CyTaHOBaa
1 MUII.
M "«C.iHs, 12%C4Hioh

("..CiHo

1,92 2500-2700 0,6 0,6

l .11 oiibiH ra3:
0".. H2, 25% CH*

h 10% CO3H, 15...17%
ii.’i npioiHX npnMeceii

0,4-0,55 2200 3,2 0,6

1 |.i|iiHHoii ra3: 12% H2, 
‘H"i CMeCH CH4 H C3H8 , 
-'H";. npyrnx

1 HOBOflOpO^OB H 10% 
npnMeceii

0,87-1,37 2200-2300 1,2 0,65

lnpbi 6eH3HHa C7H15 0,7-0,75 2300-2400 1,4 2,5 m3/kt

Inpbl KepOCHHa C7H14 0,79-0,82 2100-2450 1,3 2,0 m3/kt
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I»/. iim n‘ii OecnncreH, oGjiaziaer pe3i<HM nenpnaTHbiM 3anaxow, 
>1 >*>ii.h <-n iipw /jaBJieHHH 0,15...0,2 MTIa pjia B3pbiBa aocra-

opiiio ncKpbi hjih Obicrporo HarpeBa 40 TeMnepaiypbi 200 °C. IIpH 
1* Miicparype 530 °C pa3JiaraeTca co B3pbiBOM. CMecn aneTMJiena c 
KHCJIOPOJJOM H BO3JjyXOM CHOCoOHbf B3pbIBaTbCH JJ,a>Ke npH 3TMO- 
cipepHOM /jaBJieHHH, ecjni conepacaiiHe aueriuieHa b cmcch c khc- 
jiopojjOM jieacHT b npejjejiax 2,8—93% h b cmcch c bo3jjvxom — b 
npejjejiax 2,2—81 % (no oSteMy). npHcyrcTBHe okhch MejjH chh- 
acaer TeMnepaiypy ero caMOBOCiuiaMeHCHHa po 240 °C. Moacer pe- 
arHpoBaTb c Me/jbio, o6pa3ya B3pbiBoonacHbie coejjHHeHna. IIoaTO- 
My npn H3TOTOBJieHHH aHCTHJieHOBOrO oOopyHOBaHHB HejIL3H npn- 
MeHHTb ciuiaBbi c conepacaHHeM MejjH 6ojiee 70 %. B3pbiBaeMOCTb 
aueriuieHa noHHacaeTca npn pacTBopeHHH ero b mchhkocthx, oco- 
6eHHO b aiieroHe (CH3COCH3), b ojjhom o6i>eMe KOTOporo mojkho 
pacTBopHTb 20 ooueMOB aiieTHJieHa h euje 6ojn>nie, ecjiH yBejiHiHTb 
uasjieHHe h yMeHbiiiHTb TeMnepaTypy. noaTOMy k Mecry CBapKH 
aueTiuieH jiocraBJiaioi b cTaJibHbix 6aJUiOHax, 3anojiHeHHbix 
nopHCToii Maccoii (HanpHMep, upeBecHbiM aKTHBHpoBaHHbiM yrjieM 
c pa3MepoM 'iacTHH 2...3 mm). 3iy Maccy nponHTBiBaiOT aijeroHOM, 
b KOTopoM riojj jiaBJieHHCM 1,9 Mlla pacrBopeH aiierHJieH.

B3pbiBbi aueTHJieHa o6jiaaaiOT 6ojh>ihoh pa3pyniHTejibHOH ch- 
jioh, noiTOMy npH Hcnojn>3OBaHHH ero Heo6xonHMO crporo co- 
6jnojiaTb npaBHJia tcxhhkh 6e3onacHOCTH.

)(jiHTejibHoe BjjbixaHne 'rexHiuiecKoro aiienuieHa Bbi3biBaer 
rojiOBOfcpyxceHHe h naace orpaBJieHHe.

AiierHJieH nonynaioT H3 Kap6ima Kajibiiiia CaC^, BosjjeficTBya 
Ha Hero bouoh b auerHJieHOBbix reHepaTopax. Hner peaKiiiia

CaC2 + 2H2O = C2H2 + Ca(OH)2.

PeaKiina 3Ta 3K3OTepMmecKaa, HyacHO ripHHHMarb Mepbi wia 
npenynpeayieHHa neperpeBa aiierHJieHa, HHane bosmO/KCh B3pbiB. 
TeoperHHecKH /uia pa3JioaceHHa 1 kt KapoHna Karibnna Tpe6yerca 
0,562 kt BO/ibi. npH 3tom nojiyiaeTca 0,406 kt aiierHJieHa h 1,156 
kt rameHOH H3BecrH. rameHaa H3Becrb (iwiaM) Hcnojn>3yeTca b 
crpoHTenbCTBe.
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11 'uipbii iM i<;uii.hhh b aijeTnjieH nepexoflST Bpemmie npnMecn, 
ihi ..................  .inciwieH: cepoBoaopojx, aMMnaK, (jioc(|)opHi>iii bo-
M"lii' i 11" MiiiicTbiH Boflopofl. 3th npnMecH Moryr yxymnaTb 
h«i<iIi ii. i ii.uiii.iBJiCHHoro Merajina h noaTOMy yaajunoTcx H3 ape- 
1*4'1*111 'lp"MblBK0ti B BOAe H XHMHHeCKOH OHHCTKOH. OcoSeHHO 
Hw*i iii" n ii i npnMecb cjjoaJjopHCToro Bojiopoaa, cojjepacaHHe ko- 
lnfiiiiu hinicc 0,7% b auerHjieHe noBbimaeT B3pMBOonacHocn> no- 
i i> Hh'i i)

II 'i'ii loinnee BpeMfl pa3pa6oTaHbi h npHMeiisioTca b npoMbim- 
. ........ < iii noiibie cnoco6bi nonyqeHHx aiieTHJieHa: TepMOOKHCJiH- 

. ii ni iM mipojiH3OM npnpojiHoro ra3a b cmcch c khcjiopoaom; 
i ......... .. iihcm iKHflKHX yrueBOjjopoflOB (nefJiTH, KepocHHa) ueii-
< ....... .... iiicKrponyroBoro pa3paaa.

'\it< iiijich o6ecneHHBaer HaH6ojn>myio TeMnepaiypy iuiaMeHH 
I iiii i .’()() ’C). riooroMy oh name ocrajibHbix ra3OB npHMeHaeTcs npH 
<... i iih lix ra3onjiaMeHHOH o6pa6oTKH.

/ 'a ii.i 3UMeHumejtu aijemwieHa. JJjim cBapKH h pesKH MerajuioB 
npiiMi iimoTTaioKeropiomie — 3aMeHHTejiH auerHjieHa. HpH cBapKe 
ii' ""vyinMO, HTo6bi TeMnepaTypa njiaMeHH npHMepHO b jma pa3a 
npim.iiiiajia TeMnepaiypy iuiaBjieHns MeTajuia. IloaTOMy raabi- 

i i. iiihcjih, nocKOJJbKy TeMnepaiypa hx iuiaMeHH muKe, hcm y 
hk-i uncHa, o6biHHO Hcnoiib3yioT npn cBapKe MeTaujioB c 6onee 
iiH i oii icMnepaiypoH luiaBJieHna, neM crajib (nyryHa, amoMHHna h 
. i • • ciuiaBOB, jiaTyHH, cBHima), npn naince h T.n.

I IpH aaMeHe auerHJieHa upyrnMH raaaMH Tpe6yeMoe nx kojih- 
i. . ino mojkho npHMepHO onpejiejiHTb c noMombio KO3(|M|)HiiHeHTa 
i.imciii.1. oTHomeHHs o6ueMa ra3a-3aMeHHTena Vrasa k o6ueMy aue- 
iiiiH na VC2H2, npn ycjioBHH, hto o6a 3th o6ueMa o6ecneHHBaioT 
.. iimaKOBoe KOJiHiecTBo TeiuiOTbi, BBojjHMoe npn CBapxe b MeTajui 
i . iitiiHuy BpeMeHH (ojuiHaKOByio atJxjjeiKTnBHyio TenjiOByio mouj- 
inn 11> Q><{>):

K3= Vma/ VC2H2, npH Qa^^const.

BcjieACTBHe 6ojiee hh3koh TeMnepaTypbi iuiaMeHH npHMeHemie 
i noB-saMeHHTejieH npH CBapKe orpainmeHO. HeKOTopbie ra3bi h
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«. 11 i > > <. i. >| )i< >• 111 c (nai ipiiMep, neijyraHofi ra3, nponan, KepocnH) jura 
...... vn ........ ni.it oKoreMnepaTypHoro nnaMeHH TpeSyiOT no cpaBHe- 
iiiiim < ancnuienoM 6ojn>mero ynejitHoro pacxojia KHCJiopo.ua. 
I ln ii<oi .ijiopnHHbie ra3bi-3aMeHHTejin aueTHjieHa HeaKOHOMHHHO 
i p.uit nop i HpoBaTb b SajiJioHax non bmcokhm uaBjieHHeM Ha 3H3HH- 
i< ....... . paccTOHHHM. TaKHe ra3bi cnejiyeT HcnoJib3OBaTb Ha npeji-
iipHMTHax b Tex pafioHax, rjje 3th ra3M HMeioTca b jiocraroHHOM 
KOJiHiiecTBe h Moryr nojiaBaTbca k MecraM cBapKH h pe3KH no Tpy- 
GonpoBojiaM.

Bodopod b HopMajibHbix ycnoBHflx - ojihh H3 caMbix jierKHx ra- 
3ob, oh b 14,5 pa3 Jierne BO3nyxa, SecuBereH, He HMeeT 3anaxa, c 
KHcnopouoM h BO3jjyxoM o6pa3yer B3pbiB'iaTbie cmcch - rpeMyinft 
ra3, ieM onaceH.

Memcrn - ra3 6e3 UBera h 6e3 3anaxa, npn KOHijeHTpaiiHH b bo3- 
ayxe 5... 15 % B3pbiBoonaceH, aBjiaeTca rjiaBHofi cocraBjunomefi 
nacTbio SojibtiiHHCTBa npHpojiHbix hjih nonyrHbix npH jio6bi'ie h 
nepepa6oTKe Hecjirn h KaMeHHoro yrjis ropioHnx ra30B.

TTponcm — 6eciiBeTHbifi ra3 c pe3KHM 3anaxoM, nojiynaeMbifi 
npn nepepa6oTKe HecJiTenpojiyKTOB. TaK ace nojiynaioT h 6yraH - ra3 
6e3 HBera h 6e3 3anaxa, oKHiKaioiiiHfica npn TeMnepaType 0 °C, 
B3pbiBoonacHbiH npn ero cojjepacaHHH b Boijjyxe 1,5.. 8,5 %. JJna 
csapKH npHMeHXiOT Hame Bcero cMecb nponaHa c 6yraHOM, KOTopyio 
noJiyiaioT khk no6o*iHbifi npouyKT nepepa6oTKH tiecjiTH. IIponaH, 
6yraH h hx CMecb nojiaior k Mecry CBapKH b CTaJibHbix 6aiuiOHax b 
jkhjjkom cocroaHHH iioa jjaBjieHHeM 1,6 MITa

HecpmnHou u nupojiu3Hbiu 2O3bi nojiynaioT npn nepepa6oTKe 
Her|)TH h HeijiTenpojiyKTOB. Ohh noxoacn no cocraBy h CBoftcTBaM, 
KOTopbie Moryr H3MeHSTbca b nnipoKnx npeuenax b 3aBHCHMOCTH ot 
cocraBa HcxojiHbix nponyKTOB. BecuBerHbi, Moryr o6jianaTb 
3anaxoM cepoBonopona. K Mecry cBapKH noflaioTcs o'iHHjeHHbiMH ot 
cmojihctmx npHMeceft h cepoBonopojja b 6ajuioHax KpacHoro ijBera 
nou uaBJieHHeM b 15 MUa, b cacnaceHHOM Bnjje hjih no Tpy6onpo- 
bojjhm.

Kokcoshiu 2a3 6eciiBeTeH, c 3anaxoM cepoBouopojja (Tyxnbix 
xhii). IIojiyqaioT ero npn Bbipa6oTKe KOKca H3 KaMeHHoro yrjia. 
Moacer cojjepacaTb anoBHTbie UHaHHCTbie coejjHHeHHa JJjis CBapKn 
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(«!<•• «■ II n< >l llOCJie OHHCTKH OT CepOBOflOpO/ia H CMOJTHCTBIX 
H* »11« i III

'l n iiuic ropio'iHe, freniun u xepocun, jiocryiiHee, jjeineBJie h 
......... . ii< <■ ropioiHx ra3OB. B nap ohh npeBpamaiOTca Henocpea- 
|IM*iiiin h CBapoHHbix ropejixax npn nonorpese cneijHaJiBHBiM 
............ . ‘iro ycJioacHseT KOHCTpyKmno ropejioK. BeH3HH /yia 
i'. m'iii npe/rnoHTHTejiiiHee ncnojn>3OBaTb c hh3khm oicraHOBbiM 
iii n>m I IpnMeHeHHe iTHJUipoBaHHoro 6eH3HHa 3anpenjeHO. Ke- 

i . iiii nyauio npHMeHaTB ocBernTejiBHbiH, npejjBapHTejiBHO npo- 
l'n n iponaB ero nepe3 bohjiok h KycoHKH ejiKoro Haipa NaOH ®ia 

11||III I KII OT MexaHHHeCKHX HaCTHII, CMOJIHCTBIX BeilieCTB H BOJJBI.
I lamioc 3HaneHHe npH ra3onjiaMeHHOH o6pa6oTKe h oco6chho 

nniphc nMeeT TeMnepaTypa njiaMeHH, Koropyio 3th ra3Bi Moryr 
• < i iiciiiBaTB npn cropaHHH b KHCJiopozie. 3thm onpeneiiaioTca 
■ i<■ i.i< rn upHMeHeHHa pa3JiHHHBix ra3OB npn CBapxe (Ta6n. 3.2).

Ta6.nuita 3.2
(Ifi iacTH upe ino‘iFHi ejn>Horo npHMeiieiiHH ropiOHiix i a30B

lln,Hi,i rasonjiaMeHHOH oSpaSoncH 
n o6pa6aTMBaeMMe MarepnajiM
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( 'napKa TOHKOJIHCTOBOH CT3JIH, 
•iviyna, Me#H, ajiiOMHHHM h hx 
( IIJiaBOB

+ + +

I 'napxa CBHHiia, creKna + + +
1 Ia#Ka c ra3onjiaMeHHbiM 
narpeBOM

+ + + + + + + + + + +

1 loBepxHOCTHaa sasajiKa + + + + + + +
1 lanbiJieHHe jierKOiuiaBKHx 
MaTepnajiOB

+ + + +

1 larpeB npn npaBice, radKe + + + + + + + + + + +
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3.3. KapGwi KajibiiiiH

Kapfwi KanbUKs - sto TBepaoe senjecTBO TeMHO-ceporo hjih 
KOpHHHCBOrO IJBCTa (b 33BHCHMOCTH OT HajlHMHB H KOJIHHeCTBa 
iipHMecen) ruioTHOCTBio 2,26... 2,4 t/cm3. Kap6nn Kanbnjia nojiy- 
'iaiOT b ojieKipHHecKHX neuax ciuiaBjieHHeM H3BecrH h KOKca no 
cjie/jyioineH peaKijHH:

CaO + 3C = CaC2 + CO.

B nHCTHTyre ajieicrpocBapKH hm. E.O. IlaTOHa pa3pa6oTaH 
cnoco6 ajieKTpouijiaKOBOH BBiiuiaBKH Kap6nna Kajitiuui, KOTopBiii 
yneineBJmCT npopecc h yjiyqniaer hhctotv nojiyqaeMoro npoayicra.

B TexHHuecKOM Kap6nne KanBipia cojjepacHTca jjo 90 % hhctoto 
Kap6wia, ocranBHoe - H3BecTB h jipyrne npHMecn. Octbibihhh 
KapoHH KajiBiiHS upo6jrr h copTHpyiOT Ha KycKH pa3MepaMH 2 - 8, 8 
- 15,15 - 25 h 25 - 80 mm. Hacriin paaMepoM MeHee 2 mm (hbijih) b 
TexHH'iecKOM Kap6Hiie jjojdkho 6bitb He 6ojiee 3%. HeM KpynHee 
KycKH, TeM OojiBine BBixo/i apeTHJieHa. B cpe/jHeM H3 1 kt CaC2 no- 
jiyuaiOT 250.„280 ,hm3 aperHJieHa (Ta6jiHija 3.3).

Ta6jiuua 3.3
HopMbi Bbixoua aiiCTHJiena b laHHCiiMOCTii ot paiMtpoB 

KycKOB KapfH ia KajibipiH

Pa3MepBi KycKOB Kap6Hua 

KaJIBUHH, MM

HopMa Bbixojia aneTiuieHa, 
HM^/nac

1-ii copT 2-h copT
2-8 255 235
8-15 265 245
15-25 275 255
25-80 285 265

CMemaHHBie pa3MepBi 275 265

rioTpeOHTejiHM KapOnn KajiBinm jjocTaBJiaiOT b repMerHHHBix 
6apa6aHax H3 KpoBejiBHoro acene3a hjih b 6imoHax bmccthmoctbio 
80... 120 kt. IIpH xpaHeHHH KapSnu KajiBpHH Hajjo o6eperaTB or
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.  ........... ........pyio oii aKTHBHo noraomaeT H3 BO3«yxa, o6pa3ya aue- 
»h hll

'l< m m< iibiiie pa3Mepbi Ky'CKOB KapSHjxa Kajn>ujia, TeM Gbicrpee 
Hpxib ‘. iin ci o pa3Jio>KeHHe. Kap6n,n,Haa iimjib, CMOHeiiHax boaoh, 
||........ .UICH IIOMTH MTHOBeHHO, nO3TOMy ee Hejn>33 npHMeHXTb B
m< • • iiii.1.inerHJienoBbix renepaTopax, paccHHTaHHMX mia pa6on>i 
h < hvi nonoM KapSnae KajibHna, thk kxk sto Moscer BH3BaTb 

in iniky n jjawe B3pbiB apenuieHa b reHepaTope. ^Jia pa3JioaceHHa 
• •|<i.ii uioii iibuiH npHMejnaioT reHepaTopbi cneiiHajibHOH koh- 
i i|■ i iiiiii I IpHMeHaiOT TaKXce «cyxofi» cnocoo pa3JioxceHHa Kap- 
n.i I . i .i H.HHH. TIo 3T0My cnocoSy Ha 1 kt Mejnco pa3Apo6jieHHoro 
. i|ii n i.i icajibUHa b reHepaTop nojjaioT ot 1 jjo 1,2 .hm3 bojjm. lacTb 
....... iu vii.1 njjeT HapeaKUHK) pa3JioxceHH», a ocraTOK ee ncnapaerca, 
<i. i iii pacxonyerca ochobhoc KOJinqecTBo Teiuia, Bbiaejixiomeroca 
npn p.i ijiihkchhh KapoHjia Kajibmia. B pe3yjibTaTe aroro npouecca 
........... H3Becn> nojiy-iaercx b BHjje cyxon nynioHKH, yuajieHne h 
i i . iiu nop i npoBKa KOTopoH o6xojjxTca jjenieBjie.

l exiiojiorHH mroTOBjiennH KapGn ia KUJnninn.

llod^omosKa cbiptti. ^jia nojiyneHHa Kap6nna KajibHHa b Ka- 
i. < i nc cbipba HcnojJi.3yTOT H3BecTHXK h yraepou-cojiepiKaiiine Ma-
I. I HI.IIII.I - KOKC H aHipailHT. PtlBeCTHXK o6/KHFaK)T B ITiaXTHMX ne- 

i ■.. HIII.IX nenax; tohjihbom cjiyacar kokc h Toinjie yrnH, 3arpyxca- 
■ Mi.ic b nenb BMecre c H3BecrHaK0M. CymecrByioT KOHcrpyiciiHH 
 cii, rae b 30Hy ropeHHa bo3mo>kh3 nojjaqa npHpojmoro hjih 
in qnoi o ra3a.

B BepxHeii qacrn rieqn OTXojiHinne ra3M oraaioT TenJio 3a-
i pyiKcinioH nmxTe, KOTopaa nporpeBaerca, a b HHxcHen qacrn H3-
II. (11. oxjiaamaerca nojwyBaeMMM BO3jiyxoM, kotopmh ojmoBpe- 
n niio nouorpeBaerca. 3to noBMinaer TeiuiOBOH K,nj. h o6ecne-

■niiiaer HopMajfbHyio pa6ory 3arpy3OHHbix h BMipy3OHHMX 
v< IpOHCTB.

OcHOBHoe ycjiOBHe, o6eciieqjTBaioiiiHe ycToiriHByio pa6ory 
iicmh, - nojioaceHHe 3ohn BociuiaMeHeHHa KOKca b cpejmeH nacrn 
iicih. Ilpn ony'CKaHHH 30HM ropeHHa TeMnepaTypa BMrpyacaeMofi
ii ii»ccrH noBbiinaerca, a sto Moxcer npnBecrH k pa3pymeHHio 
ipancnopTepHoii jieHTbi, yxyjimenmo TenjioBoro K.n.jj. IIojjbeM 
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3ohbi ropeHna Bbi3biBaer noBbnneHHe TeMneparypbi otxojihihhx ral 
3OB, HapynieHne pe-Kiiwa paoo™ 3arpyacaiomnx ycipoHCTB, yxynl 
nieHHe TeroioBoro K.n.j{. Kokc BociuiaMeHxeTcs npn ^ocraraceHHa 
600 - 650°C h TeMnepaTypa uihxtbi 3a cner ropeHna noBbiniaercs 40' 

900-1000°C.
B 3OHe ropeHHa KOKca Hjjer pa3Jio>KeHHe H3BecTHjnca no 

peaKHHH:

CaCOi —* CaO + CO2.

^JaBjieHHe CO2 AOCTHraer 0,26 Mlla npn 700°C. OaicTHqecKH 
o6>Knr Benyr npn 900-1200°C. HeKOTopbiii neperpeB hco6xoahm 
fljia yeejiHHeHna cKopocrH pa3JiosceHH«, orpaHHHeHHOH Teruiono^- 
bojiom b rjiy6b KycKOB. O6bi'iHo juia KycKOB H3BecTHaKa 200 - 250 
mm h 1000°C Heo6xojjHMoe BpeMa npe6biBaHna b 3OHe oOscnra 2-3 
naca. IIoBbinieHHe TeMnepaiypbi b 3OHe ooxcnra Bbime 1200°C 
HejjonycTHMO, ttk khk sto Moacer Bbi3B3Tb njiaBJieHHe 3Ojn>Hbix 
npHMecen h cneKaHHK) umxTbi.

HojiyqeHHyio H3Becrb Apo6aT Ha KycKH pa3MepoM MeHee 50 
mm, KycKH pa3MepoM MeHee 5 mm (Mejioib) OTceBaioT. IIpHcyTCTBHe 
mcjikhx (^paKiiHH He^onycTHMo, TaK khk ohh yxymnaioT ra- 
3onpoHHiiaeMocTb ihhxtm, HapyniaioT HopMajibHbifi pexcHM pa6orbi 
KapoHAHon neHH.

Kokc hjih aHTpaunr nepea, nojiaqeH b neib cymaT. IIojio6Has 
onepaiiHa neoOxo^HMa jum ycrpaiieHHs Bjiarn, KOTopaa Moxcer bki- 
3BaTb raineHHe H3BecTH h o6pa3OBaHHe MenonH. KpoMe toto, yua- 
jieHHe bojhj H3 nenn n peaKHiw BoccTaHOBjieHHs:

H2O + C -> H2 + CO

Tpe6yer aonojiHHTejibHoro pacxoua KOKca h ajieKTposHeprnn. 
Cynncy npoBojurr b 6yincepax xpaneiiHH kokch, b cyninjibHbix 6a- 
pa6aHax.

TpeGoeaHua, npedbn&nHeMbie k cbipbio. Cbipbe Kap^HUHOH 
npOMbHIUieHHOCTH o6bIHHO COaep>KHT IipHMeCH - OKHCJIbl KpeMHHS,
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mhiiihh *»>n> 11 hiiomiiiihh, cepy, 4>oc(|)op. 3tm npnMecn b Kap- 
iih>ih> ii m iii oGpinyioi coejjHHeHKa, 3arpM3HaiomHe Kapoim 
|«>VH''I........  n i|ii>< i|iiiju>i KaJibHna) h ycnO/Kiuuomwe TexHOJiorHHe-
i*hH iipnii* ■ ■ mi6o m.i3biBaiOT nonojiHHTejibHbie 3aipaTbi KOKca h 
H^t|Hii>i< i'i iin I lo nmm npn'iHHaM conepacaHHe npHMecefi b cbi- 
plt ♦»♦♦•>>•>> |>< 1 i iMeinHpOBaHO.

I l| ........IS'ICIIIIII H3BeCTH H3BeCTHSK HHKOFzja He 06>KHraiOT JJO
»hhH" n ii' fioopoe KOJiHqecTBO ero oeraeTCH. Pa3JioaceHHe Kap6o- 
IHK' > < ......... . n Kap^HjiHOH nenH Tpe6yer ponojiHHTejibHoro pac-

ll'M I h k 1 |H 1 HieprHH H KOKCa. IIO3TOMy CO^epacaHHe Kap6oHaTOB B 
.. ........................ . ....... npeBbiniaTb 1% no Becy (b nepecner Ha CO2).
• Ipin n " "i' i'piMiie3eMa rrpHBOHHT k o6pa30BaHHio (|)eppocHJiH-
ltW4 II....... ..  ero b neiH h ynaJieHHe H3 Hee conpmKeHO c
♦Wtphiic" 11111.1MH ipyaiiocraMH h Tpe6yer flonojiHMTejibHoro pac-

ium . ................ ... k 1 pooHeprHH. KpoMe toto, S1O2, CBa3biBaa CaO (c
Hiip."..... . m ( ;uSiO3), yMeHBHiaeT jjojho Ca, BaaHMOjjeHCTByio-
HpN t|l >l> pii'lOM, a 3TO npHBOAHT K CHHHCeHHK) Bbixojja CaC2. no- 
................... . |> 1 aiiHC S1O2B H3BecTH orpaHHHHBaiOT 1% noBecy.

' ii im. /Kcaeia BoccraHaBjiHBaeTca 40 acejie3a, KOTopoe Bno- 
M|h>|. IIHIII (>(ip;uyer (jieppOCHJIHLIHH. OKHCb aJHOMHHHM CBS3MBaeT 
I .................... .. h TeM caMbiM pa36aBJiaeT Kap6Hfl iiuiaKaMH.
► pni'.    iojiepiKaHHe ajnoMHHaTOB KajibiiHM yBejiHHHBaeT B33-
• > 1111 > >|'< ii 1.1 laTpy^HHa onepapHio cjiHBa. IIpenejibHoe cyMMap-
.. ............. ... 1 niiic AI2O3 h Fe2O3 b H3BecTH -1 % no Becy.

• »i in i. ManiHH BocciaHaBJiHBaerca 40 napoo6pa3Horo MarHHH, 
H.......... .. HOIIOJlHHTejIbHblH paCXO4 KOKCa H 3JieKTpO3HeprHH.
1 h >■ .......... . MgO b H3BecrH He hojdkho npeBbiinaTb 1% no Becy.

1 ||>ii oneiiKC KaiecTBa yrjieponHCTbix MaTepnajiOB pernaMeH- 
...... .... > i>> 1« piKaiiHe b hhx 3OJibi, cepbi h (f)oc(^opa. ^JonycKaeMoe 
Hi'ii |. > iimr lojibi (b KOKce - 10%, b aHipaijHTe - 8%) CBB3aH0 c 
H|>. iim I I. liCTBHeM 3OJH>HbIX KOMnOHeHTOB (SiO2, Fe2O3, MgO, 
Al>< h)

1'........ Kap6n4HOH neiH. HaojnoiieHHa 3a pa6oroH ajieKipo-
.................. . i;uin, hto b hhx Moryr 6biTb BbtnejieHbi cjienyioiLiHe oc- 
m  i< 1111.1 B l3OHe Tsep40(J)a3Hbix npopeccoB I npoHCXOflHT 
n n i' 11 iini ibi, repMHHecKaajjecTpyKLiHB HTBeppo(^a3HbiepeaKiiHH
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(pnc 3.1) 1 locjicjuine, iiapaHy c peaKHHeii B3aHM0neHCTBHJ
yruepojia c houohhioluhmhcm H3 hidkhmx 30H napaMH Kajn>HHM 
lipilliojpn K IIOXBJICHHIO KapSH/ja KajIbHHM.

B johc ruiaBJieHHM II TeMnepaTypa nocraTOHHa /uia njiaBJieiiHj 
MHiiepajibHOH naciH ihhxtm. HnaBJieHHe Moacer 6mti> BM3BaHC 
nOMBJieHHeM 3BTeKTHHeCKHX COCTaBOB, COUepMCaiHHX npHMepHO 50°Z 
CaC2 h iuiaBMiiiHxcM npn 1750-1850°C. B stom cjiyqae, ecjii 
peaKipiH MeiKuy yrjiepoflOM h napaMH KajibipiM hjik TBep/joii CaC 
pa3BHTBI He3HaHHTeJH>HO, 3OHa miaBJieHHM MOIKCI OTCyTCTBOBaTB.

Phc. 3.1. Cxejua pacnonoMeHUX ioh e neuu:
I - TBep.jo<J)a3Hbix npoijeccoB; II - njiaBjienna; III - yrjieponHCTaa;

IV - pacmiaBa; V - (JieppocHJiimna

O6pa3OBaBiiiHHCM pacnjias oGjia^aeT aocTaTOHHOH noaBHMCHO- 
ctho h CTexaer b hbjkhhc 30hm neHH. 3toh iiojjbidkhoctuio He 06- 
jiauaer yraepojjconepiKaiiiHH MaTepHan. Ero iuiothoctb MeHBHie 
iuiothocth paciuiaBa h noaroMy oh BcnJTMBaer, T.e. BMTecHMerCM b 
BepxHKMO 3OHy paciuiaBa. B 3iy 3OH c himxtoh HenpeptiBHO nocry- 
naiOT HOBtie nopijMH yrJieponcoaepMcamero MaTepnajia. B pesyjib- 
Tare o6pa3yeTCM 30Ha, 6oraraM yrjiepouoM - yuiepoiiHcraa 3OHa III.

36



n 1.111 < i|h »ii iipoHCxo/iHT koht3kt pacmaBa c yrJiepojjOM. B 3Ty 3OHy 
....... ... OKTHBHblH KOMnOHCHT CaO JIh6o B TBepflOM BH/xe 
l |nii i iu i| ouicb b iien), jim6o nocrynaa c «nepBHHHbiM TBiemHHecKHM 
|i.» imaHOM PaiMepbi TpeTBeil 3ohm onpejiejuuoT npOH3BOjjH- 
i> uaioi ii> neuH h KanecTBO npoaj'KTa.

lona HHCioro paciuiaBa IV Moacer hmgtb 3HaHHTeJn>Hbie paa- 
»». pi.i ii|)h 3anep)KKe cjmBa jih6o nepejj cjihbom. IJpH otcvtctbhh 
mii i epnaiibHoro o6MCHa c npeflbinymeH 3ohoh XHMnnecKHe peaKpHH 
li ■!. I llcpiOH 3OHe MOJKHO He yiHTblBaib.

l opilbl 3JieKTpOJ5OB JJOJDKHM HaXOflHTCM B yrjiepojjHCTOH 30He 
ill I cjih ohh pacnojiojKeHbi Bbime ypoBHa 3Ohm, ajieKrpHqecKHH 

> "ii i ;ikt napyniHTca. OnycKaHHe hx HHXce ypoBHs 3ohbi npHBefler k 
n i h iihio 3JieKipoconpoTHBJieHHa h pocryTOKa, BejimnHaKOToporo 
upaiiHMeHa Monmocrbio TpaHC^opMaTopa. CjiejjOBaiejibHO, 

ii< aioiKCHHe h pa3Mep yrjiepoAHCTOH 3ohm onpejjejunoT nojiojKenne 
hi< icrpofla - BaaKiieHniero noKasaTejm pa6on>i nenH. IIpH napaji- 
I' illillOM COejIHHeHHH npOBOAHHKOB MaKCHMaJIBHaS MOIHHOCTB Bbl- 
U IDieTCS B TOM H3 HHX, ConpOTHBJieHHe KOTOpOTO MHHHMaJIbHO. 

I lo rroMy yrjiepoflHcraa 30Ha aBJiaerca h 3ohoh BbiaejieHHa Teiuio- 
noii ineprHH.

B tom cjiyrae, ecjin jihhhh tokh 3aMbiKaerca Ha noae nenn, 
nia-iHTejibHas nacrb OHeprnn 6yjjer BMjjejiaTbcs b 3OHe IV hhctofo 
paciuiaBa. 3to Bbi3OBer neperpeB paciuiaBa h BO3HHKHOBCHHe koh- 
iickthbhmx noTOKOB, KOTopMe npHenyr k nepejjane Teiuia b Bepx- 
moio, T.e. yrjiepojjHcryio 3ony.

yrjiepouHCTaa 3OHa MBJiaeTca onpenejunomeH c tohkh 3peHna 
■ IICKTpHHeCKHX, TenJIOBblX H XHMHieCKHX HpOHeCCOB. IIoCKOJIbKy 
ona leTKO orpaHHneHa BepxHHMH h 6okobmmh rpaHHHaMH, ee 
momho paccMaTpHTBaxb H30JinpoBaHO KaK xhmhhcckhh peaKTop, b 
KOTOpOM npoHcxoaaT xHMHnecKHe h Teiuiosbie npoiieccM.

KoHTpoJibHMe sonpocbi:

1. Kaiaie ropiOHHe ra3M npHMemnoT npn ra30iuiaMeHH0H 06- 
pa6oTKe?
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2. no KaKOMy cbohctby ropiOHero rasa onpeaejiHiOT oSjiacTb ero 
npnMeHeHHM npH ra3onjiaMeHHOH oSpaSoTKe?

3. Hto TaKoe KoacJxJjimHeHT 3aMein>i aueriuieHa?
4. KaK nojiynaiOT apeTHJieH?
5. KaK nojiwaioT KapSim KajibUim?
6. B neM coctoht cyniHOCTb cyxoro cnoco6a pa3JioaceiiHa Kap- 

SiiAa KajitmiM?
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I IAIIA 4. AlIIIAPATYPA, IIPHMEHflEMAfl IIPH
I A IOIUIAMEHHOH OBPAEOTKE

(AI ll l MJIEHOBME TEHEPATOPbl, 
OHHCTHTEJIH TA3A)

4.1. AiiCTHJieuoBMe reneparopi.i

.11. iiutciioBMM reHepaTopoM Ha3biBaerca annapaT jjjis pa3Jio- 
*< iiiki i .iponjia KajibHHs bojjoh c uejibio nojiyneHHa ra3oo6pa3Horo 
iii' miieiia.

l in pa rop jjonxceH o6ecne’iHBaTb bbicokhh KO3(f)(|)nuneHT no- 
.........  O HCIlOJIbBOBaHHM KapSHJja KaJTBUHH. Ko3(f)(J)HUMeHTOM no- 
i iiioi <i uciiojib3OBaHKa HaabiBaioT oTHonieHHe (|)aKTHuecKH nojiy- 
h iiinit o o6i,eMa auenuieHa V4> k tomv oSueMy Vn, KOTopbiH mojkho 

ii< iii vi u i i> W3 Bcero 3arpyaceHHoro Kap6H«a:

('onpeMeHHbie reHepaTopbi HMeioT k. n. h. ot 0,85 jjo 0,98.
I i MttepaTypa bojilt h rameHOH H3BecTH b 3OHe peaKuun He 

ii> i/ioia npcBbiinaTb 80° C, a nojiyuaeMoro ra3a—115° C. Auern- 
i>n tiocrynaioniHJH b ceib hjih nuiaHr ropeiiKH, jjojiJKen uMeTb 
o MiicpaTypy, npeBbimaioiuyio TeMnepaTypy OKpyacaiomeH cpejjbi 
ii. bojtec 'ieM Ha 10—15°C. H36biTonHoe jiaBjieHHe b 3anonHeHHMx 
>ii. iiijichom ra3OBux o6"beMax He jiojdkho npeBbiinaTb 15 idTa. 
'i < imyaTHpoBaTb nepejiBHJKHbie reHepaTopbi mojkho npn TeMne- 

i ' i i vpe OKpyacaiomeH cpejibi -25...+ 40 °C.
CornacHo TOCT 5190—78 auerHjieHOBbie reHepaTopbi KJiac- 

< iti|ttiHHpyioTcs cjieayioiiiHM o6pa3OM:
1) iio npoH3BOAHTejibHOCTH — 0,5; 0,75; 1,25; 2,5; 3; 5; 10; 20; 

40, K0; 160 h 320 m3/h aiienuieHa;
2) no cnoco6y ycTpoficTBa — Ha nepejjBHacHbie h craijnoHap- 

ItblC,
I lcpejiBuiKHbte reHepaTopbi H3roTOBjmioT npoH3BojinTejibHo- 

c i i,io jjo 3 m3/h;
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') n uihhcwmocth ot jiaBjieHHs BBipaSarbiBaeMoro aiienuieHa: 
iiii ikoro juaBJieHna - ao 10 KTIa BKjiioqi-iTcjibiio; cpejuiero naBJieHna 

ot 10 jjo 70 idla h ot 70 jio 150 Klla BKJnOHHTejibHo
4) no cnoco6y B3aHM0jieucTBns KapOnaa c bojjoh:
- «Kap0HZi b BOAy» (KB);
- «Bojja Ha Kap5nji» (BK);
- «BBrrecHeHHe boum» (BB);
- KOMOHHHposaHHbie «BOfla Ha Kap6nji» h «BMTecHeHHe boam» 

(BK h BB).
B reHepaTopax chctcmm KB (pnc. 4.1, a) nopiina KapbHjia 

KajiBHHM H3 3arpy3OHHoro 6yHKepa 1 nepes aacjioiiKy nonaerca b 
ra3oc6opHHK 4, b KoroptiH Hajnrra nojia. O6pa3yiomwHc>i anennieH 
npoxojjHT qepea Bojiy, cKanjjHBaeTca b BepxneH ‘iacTH ra3oc6opHHKa 
4 h oTBo^HTca k Mecrv cBapKH hjih xpaiienHS qepe3 iirryuep 6. Hji 
(ranieHax H3Becn>) no Mepe HaKonjieHHa yonpaercs nepea noinioe 
OTBepcnie 5. IIpH noHHnceHHH uaBjieHHH aHenuieHa no Mepe ero 
pacxojja b ra3oc6opHHK 4 nonaercs HOBax nopiiHs Kap6nna KaiibUHx.

3ra CHCTeMa naer HawBMcinHH (jjo 95 %) bmxoji aneiHjieHa H3 
Kap6H.ua Kajn>mm. KycKH KapGnjja OMbiBaioTca 6ojibiiihm Kojnne- 
ctbom bojim h pa3JiaraioTca npaKTnnecKH nojiHocn>io. ApenuieH, 
npoxojja nepe3 cjioh bojjm, xoporno oxjiaayiaeTca h npoMMBaercs. 
renepaTopbi chctcmm KB BMpa6an>iBaiOT hhctmh, oxjiaameHHMH h 
noaTOMy HaHMeHee B3pbiBoonacHMH aijeTHjien. Hx HenocraTOK - 
6ojh>hioh pacxoji bojjm h, kbk cneucTBne, 6ojn>niHe ra6apHn>i. IIo- 
3TOMy cHCTeMa KB npHMeHxeTcx jijit cTaimoHapHbix reHepaTopoB 
HH3KOTO H CpejJHerO JjaBJICHHS 6oJH>HIOH IipOH3BOjIHTCJIbHOCTH - 
6ojiee 10 m3/h.

B reHepaTopax chctcmm BK (pnc. 4.1, 6) KapoHji KanMjHa 
noMemaiOT b Kopo6Ky 1, KOTopyio ycraHaBJiHBaiOT b peropry 2, 
repMerHHHO 3aKpMBaeMyio ciiapy>KH. Boua iepe3 nnyijep 3 iioaa- 
erca b peropTy, oMtiBaa Kap6nn Kajii>mi3. IIpoHcxojiHT pearaiHa. 
BtijiejiwniHHcs anenuieH nocrynaeT H3 peropTM b ra3oc6opHHK 4. 
JJaBjieHHe anenuieHa yBejiHHHBaercs, aoaa noji othm uasjieHHeM 
nojjHHMaeTcs b Bepxmoio nacn> Kopnyca reHepaTopa, ypoBeHb ee 
craHOBHTca HHace inryuepa 3. Hojiana bojim b peropTy 2 npeKpa- 
macrca. AnernjieH otbojihtcu k MecTy cBapKH iepe3 nrryHep 6.
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l Ipn >iiim 'iaHJiciiHC b ra3oc6opHHKe 4 yMeHBinaercs, ypoBeHt bojim 
.........  . m jiH'iHBaerca, BOjja bhobb HaiHHaer nocrynaTB b peTopTy 2. 
Hiu i iionropxcTCM. H3BecrB, o6pa3yiomajica npn paanoaceHHH 
»ii|ihn i.i naKanjiHBaerca b peTopre 2, orKyaa ee nepnojXHHecKH 
I 'lll|IIIIOT.

a 6 e

Phc. 4.1. Cxeubi atfemuMHoebix zeuepamopoe:
n - "KapoHji b BO/Ty"; 6 - "BOjja Ha Kap6nji"; b - "cyxoro pa3Jio»ceHna";

i "nMTecHeHHe bojjbi"; 4 - KOMOHHHpoBaHHaa: "BOjja Ha Kap6nji n BbiTecHemie 
hii u,i"; 1 - SyHKep hjih 6apa6aH c Kap6n,aoM; 2 - peTopTa; 3 - CHcreMa noaain 

bo,1m; 4 - ra3oc6opHHK; 5 - OTBepcTHe jvia cnycKa wia; 6 - ot6op ra3a;
7-KOHycoo6pa3Hbiii cocyu.

PaiHOBHflHOCTB chctcmbi BK - 3to reHepaTopBi "cyxoro pa3- 
nuKCHHa" (pnc. 4.1, b). B hhx Kap6H4 KajiBiw 3arpy»caioT b 6apa- 

miii 1, BHyrpH KOToporo c noMOiiiBio ipy6KH 3 chctcmbi noaaHH 
I>.ii iiBuiWT Boay. Bojibi noaaiOT s^Boe 6ojiBine, ieM tto Tpe6yerca 
iiim paiJiOMceHHa KapSima. Eapa6aH 1 BpaipaiOT, HHTeHCHBHO nepe- 

MiniHBaa Kap6nq.
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1 lepea OTBepcTna b creHKax 6apa6aHa o6pa3yioniHHca aperHJieH 
BbixoflHT b ra3oc6opHHK 4 h OTBOflHTCs nepe3 nriyuep 6. Hji, 
Bbicbinaact nepe3 3th OTBepcnia, CKaiuiHBaerca Ha jme ra3oc6op- 
HHKa 4, OTKyaa ero nepHOnimecKH y6npaiOT nepe3 OTBepcrHe 5. 
H36bitok bojibi npHpeaKHHH Hcnapaerca, norjionjaa Btmejiaiomeecs 
reiuio h 'iacTirino oxjiaayjaa aueTHJieH.

B renepaTopax cncieMbi BK Kap6nn pearHpyer c OTHOCHrejibHO 
ManBiM KOJimecTBOM BOjjbi, 3OHa peaKHHH oxjiajKnaerca cJia6o. 
Bo3MoaceH neperpeB anerHJieHa, b pe3yjibTaTe iipn TeMnepaType
150.. .180 °C MOzKer HanaTbca nojniMepH3amia aueriuieHa - coejtH- 
HeHHe HecKOJibKHX ero MOJieKyji b ojiny, 6onee cjioaoayio, o6pa3y- 
iotch HOBbie coejijiHeHHH, CMOJioo6pa3Hbie npojiyicrbi, yxynmaio- 
iHHe KanecTBO anerHJieHa khk ropionero ra3a. HaJimiHe nojiHMepn- 
saiiHH mojkho o6Hapy>KHTb no CMOjiHCTOMy Hajiery b Tpy6onpoBO- 
jjax, no jKejiTOBaTOH oicpacKe yjiajiaeMoro H3 peropTbi iuia. KpoMe 
toto, b reHeparopax CHcreMbi BK KycKH Kap6H.ua o6BOJiaKHBaroTca 
raineHOH H3Becn>io, KOTopaa OTnejiaeT hx ot bohm, peaiaiHa pa3- 
jioaceHHS Hner He jjo KOHija, bbixojj aiieTHJiena cocraBJiaer hc 6ojiee
80.. .90 %. B peropTy KapOnua 3arpyacaeTca HeMHoro, noaTOMy re- 
HepaTop Ha.no no'rrH HenpepbiBHO o6cjiyacnBaTb. OjmaKO reHepa- 
Topbi CHcreMbi BK HanOojiee pacnpocrpaHeHbi, hto o6bacHaerca 
npocroTOH hx KOHCipyKiiHH h neoojituiHMH raOapHTaMH.

TeHepaTopbi CHCieMbi BB cocroaT H3 jjByx coo6uiaioiiiHXca 
cocynoB, ohhh H3 KOTOpbix - ra3Oc6opHHK (pHC. 4.1, r). BHyrpi! ra- 
3oc6opHHKa 4 noMemeH peinerqaTbiH 6apa6aH 1 c KapSnjioM Kanb- 
Uhb. B o6a cocyna HajiHBaiOT Bony raK, 'iro6bi OHa CMaunBajia Kap- 
6hh. AneTHiieH, Bbinejiaacb b pe3yjibTaTe paijioaceHiia Kap6njja, 
CKaiuiHBaerca b BepxHeii HacrH ra3oc6opHHKa 4 h OTBOHHTca b ra- 
30Byio MarHcrpajib uepe3 nrryiiep 6. IIpH hhtchchbhoh peaKiiHH 
aiieniJieHa o6pa3yerca 6ojn>nie, 'ieM OTBOHHrca, naBJieHHe b nojio- 
cth ra3oc6opHHKa 4 pacrer, aiierHJien BbrrecHaer Bony H3 ra3oo6- 
pa3OBarejia b jipyryio uacTb reHeparopa. YpoBeHb bojjki b ra3o- 
c6opHHKe 4 CHHacaerca, CMa'iHBaerca Meirbine Kap6Hna, aneiHJieHa 
BbiuejiaeTca MeHbme. IIpH yMeHbnieHHH paBJieHHa BCJiencTBHe pac- 
xona aiieTHJieHa ypOBeHb BOjibi bhobb nojjHHMaerca, peaKima hh- 
TeHCHijiHiiHpyerca.
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I i itcpaTopiJ cncTeMM BB HafleacHbi h yao6in>i b SKcnJiyaTaijHH. 
11« ii|>iiMcH»K.yr K3K nepejiBWiKHbie annapaTM. OaHaKO npa 
• <ih<i |. itii. iinii or6opa ra3a b hhx bo3MO>kch neperpeB auenijieHa. 
h ii i ciicpnTopM oGecneHHBaioT Hanxynmee KanecTBo auernjieHa h 

i imi iii mnKHH Bbixojj ero H3 KapSnna KanbHHS.
ilv'iinwe pe3yjn>TaTM oSecnennBaioT reiiepaTopbi komGhhhpo- 

........... . cncreMbi (pnc. 4.1, a). KapGwx Kajibmui 3arpyxaioT b 6a- 

....... . luipiHHy 7, KOToptiH noMemaiOT b perropTy 2 co BcrpoeHHbiM
i. ii i noiiycoo6pa3HbiM cocyaoM 7. B peropTy 2, cocya 7 h coo6- 
iiiiiiinnitecH nojiocTH KOpnyca reHepaTopa 3aJiHBaiOT Bojiy. O6pa- 

■ >..iiiiiilcH ra3 H3 peropTbi nepexojiiiT b ra3oc6opHHK 4. Ecjih au,e- 
...... .. o6pa3yercfl 6ojn>ine, hcm otboahtch nepe3 nnyiiep 6, to 
> i.. u 11 ■ iii naerca aaBJieHHe b ra3oc6opHHKe 4 h Bojia H3 peropTbi 2 
....... .. iihctch b cocya 7. PeaKiina 3aMezuiaeTca.

Tafijiuya 4.1
i < wiii'iecKaH xapaKTepHCTHKa ncpcjiBiiiKHbix aiicTHjicnoBbix 

reHepaTopoB

Mnphii i e- 
nrpinopa

CncreMa 
reHe- 

paTopa

IlpOH3-
BOUHTe.II>-

HOCTB, M3/l

PaSonee
flaBjieHiie,

MTIa

E^hho- 
BpeMeHHasr 
3arpy3Ka 
Kap6n#a 

Kajibiyia, kt

Macca 
reHepa- 
Topa 6e3 
BOJJbl H 
Kap6nna 
KaJIbLIIBI, 

KT

11 lll 1,25 BKhBB 1,25 0,002-0,008 4 42
Allll-1,25 BKhBB 1,25 0,0015- 4 42
Al'M-1,25 BB 1,25 0,0025 2,2 18
A< M-l-66 BB 1,25 0,01-0,07 2 37
A( H-l,25 BB 1,25 0,01-0,07 3 19
1'111» — I.25M BKhBB 1,25 0,01-0,07 5 50
A( II 1,25-6 BB 1,25 0,08-0,015 3,5 21
AMB-1,25 BB 1,25 0,01-0,07 3,5 21
A<'11-10 BKhBB 1,25 0,01-0,07

0,15
3,5 21,3
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Ilpn yMeHtnieHHM jiaBjieHHir ra3a b ra3Oc6opHHKe 4 Bojia H3 
BepxHeH MacTH Kopnyca nepejmBaercs b hhjkhioio, ypoBenb bojiei b 
ra3Oc6opHHKe 4 noflHHMaercu, aocrnraer icpana chctcmbi riojiauH 
Boabi 3, Bojia 3aJiHBaerca b peropTy 2, nonojnum ee pacxojj. 
OflHOBpeMeHHO b peropTy npn noHimeHHH jiaBjieHHa ra3a nocry- 
naer Bojja ns cocyna 7. 3areM ijhkji noBTopneTcn reHepaTopti 
KOM^HHHpOBHHHOH CHCTCMLI HMeiOT He6oJH>myiO HpOH3BOJIHTejTb- 
hoctb (ao 3 m3/m), hx npHMeHMKH KaK nepejiBHTKHbie ycTaHOBKH. 
IJjiaBHoe peryjnipoBaHHe ra3oo6pa3OBaHH» b 3aBHCHMocTH ot 
pacxo.ua aueTHjieHa - hx raaBHoe npenMymecTBO nepeji reHepa- 
TOpaMH jipyriix chctbm.

IIpH BbUIOJIHeHHH MOHTaaCHblX pa6oT JWI CBapKH H p63KH npH- 
MeHJHOT nepeflBHiKHbie aneTHjieHOBbie reHepaTopH, TexHHuecKaa 
xapaKTepncTHKa kotopmx npHBejieHa b Ta6jnme 4.1.

Hepe^Bnaciioii aucTH. ienoBi,iii reHepaTop Tnna A(TI-1,25-6 
(pHC. 4.2) npencTaBJiseT co6oh BepTHKajibHbiH hhjihhhphhcckhh 
arinapaT, coctomihhh H3 Kopnyca, KpbiniKH 4 c MeM6paHoii 6, Kop- 
3HHbi jjjia Kap6njja KajibiiHa 8, ripejioxpaHHieabiioro KjianaHa 9 
BeHTHna 12, npejioxpaHHTejibHoro 3aTBopa 13 h jjpyrHx sjieMeHTOB.

Kopnyc coctoht H3 Tpex nacTeii: BepxneH — ra3oo6pa3OBaTejia, 
cpejiHeii — BMTecHHTejia h hhjkhch — npoMbiBaTejia h raao- 
c6opHHKa; BepxHaa nacTb c HioKHeii coejiHHeiibi weiKjiy co6oii ne- 
peJiHBHOH Tpy6Koii 10. B ra3Oo6pa3OBareJie nponcxoAKT pa3Jio»ce- 
HHe Kap6njia KajibHHa c BbijjejieHHeM auerHJieHa.

PeryjiHpoBaHHe KOjnmecTBa pa3Jio®eHHoro Kap6njia KaribiiHn b 
ra3oo6pa3OBaTejie npoHcxojiHT jjByMa cnocoOaMH.

- BepTHKaJTbHblM JIBHJKeHHeM KOp3HHbI C K3p6HJIOM KaJlbHHS B 
Bojjy h o6paTHO Ha cooTBercTByioniyio Bbicory; Kop3HHa c Kapon- 
jjom KajibiiHs cBS3aHa c MeM6paHofi 6, yKpenjieHHoii b KpbiinKe 4 
ropjiOBHHbi 7 annapara;

- 3a cner pa6oTbi BbiTecHHTens; b BbrrecHHTejie Haxojprrcs 
BO3jjyuiHaa nojjyniKa h Bojja, KOTopaa coo6niaerca c bojjoh b raao- 
o6pa3OBaTejie b npouecce pa6oTbi renepaTopa.

B npoMbiBarejie npOHCXojprr oxjiaxneHiie n oTjiejieiiHe anerH- 
jieHa ot uacTHHeK H3BecTH. B BepxHeii nacrn stoh KaMepbi cKaiuiH- 
Baerca aueiHJieH. 3Ty uacTb annapaTa Ha3biBaiOT ra3Oc6opHHKOM.
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Phc. 4.2. BHeuiHUU eud (a) u cxe.ua (6) nepedeuMCHoeo ayemujieHoeoeo 
eeuepamopa cpedueeo daejiemoi AC 11-1,25-6

Boaa b ra3Oo6pa3OBaTejn> aaaHBaerca qepes ropjioBHHy 7. Ilpn 
/locTHaceHMH ypoBHa nepenHBHOH Tpy6KH 10 BOjja nocTynaer hb ra- 
joo6pa3OBaTejia b npoMMBaTejib. 3anojiHeHHe npoMbiBanejia npo- 
HCXOflHT ao ypOBHB KOHTpOJIBHOH HpO^KH 15. Kap6Hfl Kajibmia 3a- 
rpyacaioT b KopsiiHy 8, saKpenjiaioT noaaoH 17, ycraHaBJiHBaioT 
KpbiiHKy 4 c MeM6paHOH 6 na ropjiOBHHy 7. YroiOTHeHHe kpbiiiikh c 
ropaoBHHOH o6ecneHHBaerca MeM6paH0H 6 ycronieM, co3jjaBaeMbiM 
BHHTOM 1.
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O6pa3yK>mnHcs b ra3Oo6pa3OBaTeJie auernneH no Tpy6Ke 10 
nocrynaer b ripoMbiBaTejib, npoxonHT nepe3 cjioii boam, oxnaacna- 
erca h npoMbiBaerca.

K3 iipoMbiBaTejui aijerHJieH, npoiina nepe3 BeHTiiJTb 12 no 
ninaHry, nocrynaer b npeaoxpaHBTejibHbiH 3aTBop 13, OTKyna nanee 
Ha noTpe6jieHHe.

no Mepe noBhinieHHa naBJieima b ra3oo6pa3OBarejie Kop3HHa c 
Kap6nAOM KajibijHH, cBaaaiiHaa c npyacHHOH 5 MeM6paHbi, nepeMe- 
maerca BBepx, ypoBeHb 3aMomcH KapGnaa Kajibijna yMeHbniaerca, 
orpaHHHHBaerca Bbipa6oTKa aperHJieHa h pocT jjaBJieHHa npeicpa- 
rqaerca.

ripH CHHHceHHH jjaBJieHHs b ra3oo6pa3OBaTejie ycHJineM npy- 
>KHHbi 5 MeM6paHa h Kop3HHa c KapoHjjOM Kajn>UHa onycKaiOTca b 
Bo#y. TaiCHM o6pa3OM, c noMonjbro MeM6paHbi c npyacHHoii ocy- 
mecTBJiMerca aBTOMaTHHecKoe peryjmpoBaHHe naBJieima aijeiHJieHa 
b annapare.

JlaBJieHne b annapare mojkho peryjinpoBarb BbrrecHeHHeM Bo/ibi 
H3 ra3oo6pa3OBarejia b BbrrecHHTejib nepei narpy6oK 11 h o6panio. 
no Mepe BbijiejieHHa aueTHjiena jiaBJieHHe b ra3Oo6pa3OBaTene 
BO3pacraer, Bona nepejmBaerca b BbiTecHHTenb, ypoBeHb Boabi b 
ra3oo6pa3OBaTejie noHHacaeTCa h Kop3HHa c Kap6imoM Kajibima 
OKa3biBaeTca Bbirne ypoBHa Bojjbi — peaKima pasjioaceima Kap6H.ua 
KajibiiHa bojioh npeicpamaerca. IIo Mepe noHHaceima /jaBJieHHa b 
ra3oo6pa3OBaTejie BOjja H3 BbrrecHHTejia noflHMMaerca BBepx h 
bhobb npoHcxonHT saMomca Kap6iuia Kajibima b ra3oo6pa3OBaTejie.

IIpenoxpaHHTejibHMH KJianaH 9 cjiyaciiT jiaa c6poca H36mtoh- 
hoto jiaBJieiiHa aiierHJieHa b cnyqae ero boimojkhofo noBbinieima. B 
Mecre npHCoemmeHHa KJianaHa k Kopnycy ycraHOBJieHa cenca, 
npeflHasHaHCHHaa ajia saaepacaHiia nacrnn Kaponjja, OKajiHHbi m ap.

BeHTHJib 12 cjiyaoiT fliia nyoca h peryjmpoBaHHa noaami aue- 
THJieHa k noTpe6HTejno. flaBJienne aueTHJieHa b ra3oo6pa3OBaTejie 
KOHTpojmpyerca MaHOMerpoM 18. Cjthb HJia h3 ra3Oo6pa3OBaTejia h 
hjioboh BOjibi H3 npoMbiBarejfa ocymecTBJiaerca cooTBercTBeHHO 
nepe3 nrryijepa 16, 14.

3aTBop iipenoxpaHHTejibHbiH 13 cpeuHero naBJieHiia nina 3CT- 
1,25-4 cjiyacHT ajia npeaoxpaHeHHa reHepaiopa ot npoHHKHOBeima 
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I' IHTO B3PMBH0H BOJIHBI IIpH oSpaTHOM yjjape IUiaMeHH, a TaiOKe OT 
iipomiKHOBeHna Boauyxa h KHCJiopona co cropoHbi noTpeSHTens.

IlodeomoGKa k pa6ome zewepamopa:
1. CHJITb KpblHIKy 4 H nO/WOH 17 OT KOp3HHbI 8 (cm. pHC. 4.2).
2. YGejjHTLCT b tom, mio b Kopnyce reHepaTopa Her nocTo- 

poHHHX npejjMeroB, oh npOMbrr h oHHnjeH ot wia.
3. TIpoBepnTb saKpenjieHne Beirrnjis 12 h npeuoxpaHHTejibHoro 

i i uiaHa 9 na reHepaTope h najiHMHe ceTKH b Mecre npHcoejiHHeHHx 
cc k Kopnycy.

4. OTKpbiTb KoinpojibHyio npoftKy 15 b reHepaTope h koh- 
i pojibiiyio npo6icy b bojvihom 3arBope.

5. 3aJIHTb BOJIOH BOJPiHOn 3aTBOp flO ypOBHS KOHTpOJIbHOH 
npoSKH h reHepaTop Mepes ropnoBHHy no ypoBHH KOHTponbHOH 
lipofiKH 15.

IIpHMenaHHe. IIpH MJiHycoBOH TeMnepaType b npenoxpaHH- 
I CJIbHblH 3aTBOp HyiKHO 3aJIHBaTb MOpO3OyCTOHHHBbIH paCTBOp.

6. Ilocjie cjiHBa H36mtk3 bohm H3 reHepaTopa h 3aTBopa 3a- 
icpMTb KOHipojibHbie npo6KH, saKpenirrb Hnnnejn>HMH otbojj 3a- 
iBopa.

7. CoenHHHTb injiaHTOM BeHTHjn> 12 h npeuoxpaHHTejiLHbiH 
IIITBOp.

8. 3arpy3HTb Kap6njn KajibUHa rpaHyjmiiHH 25 - 80 He 6onee 3,5 
Kr (B CyxyiO H OHHIIjeHHyiO OT H3BeCTH KOp3HHy). IIpH MaJIOM 
pacxone aiieTHJiena pa3pemaerca HenoJiHaa 3arpy3Ka Kop3HHM 
Kap6nnoM KajibiiHs.

9. 3aKpenHTb hojuioh 17 Ha Kop3HHy 8
IlopfidoK pafiomhi eenepamopa:
1. OnycTHTb 3arpyaceHHyio Kap6nnoM KanbiiHS Kop3HHy 8 b 

ropnoBHHy h 6Mcrpo yiuioTHHTb KpMiiiKy 4 c noMonibio TpaBepcbi 
2, KpiOKa 3 H BHHT3 1.

2. OlKpNTb lUiaBHO BeHTHJIb 12.
3. HaiKaTb kohbijo KJianaua 9 jjjia npenynpex^eHHH npHjinna- 

iihh npoKjianKH.
4. riponyib aiierHjieHOM injiaHnj h CBaponHMH HHcrpyMeHT 

(ropenKy, pe3ax) b TeneHHe 1 mhh.
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5. Cjie;imr> 3a aaBjieiiHeM ra3a b reHepaTope no MaHOMerpy IX 
Ecjih jjaBJieHwe raaa no khkoh-jihOo npmiffle nonHHMaerca Bbiuic 
0,15 Mlla, a npenoxpaHHTejibHbiH KJianaH 9 He cpaGoraer, 
BbinycTHTt ra3 nepes npejioxpaHHTejibiibin KjianaH, npHHyjjHTejn>HO 
otkpbib ero HaacaTHeM najibua Ha kojibuo KjianaHa.

6. Ilocjie pa3Ji05KeHHH 3arpy3KH Kap6n.ua KarrBijna cjjenaTB ho- 
Byio 3apajn<y.

7. Ilepeu KaamoH hoboh 3apajjKOH reHepaTopa h nocne Kaac- 
Aoro oOpaiHoro yjjapa npoBepHTB ypoBCHB jkhzikocth b 3aTBope.

IIpnMenaHHe. ^onycKaerca nepeHoc reHepaTopa b 3apaaceH- 
hom coctomhhh b BepTHKajibHOM nojioaceiiHH, H36eraa TOJMKOB H 
BcrpaxHBaHHS.

8. Ilocjie oKOHuaHHs paSoTbi npoMBiTB Kop3HHy, ra3oo6pa3o- 
BaTejib h npoMBiBaTejiB ot HJia, cjihtb KOHjjeHcar H3 reHepaTopa 
uepe3 OTKpBiTbie nrryiiepa 16 h 14.

IJpaewia odcnyMJueamifi eeuepamopa:
1. K o6cJiyacHBaHHK» reHepaTopa uonycKarorca jinija, aoctht- 

mne 18-jierHero BO3pacra, 3Haromne ycrpoHCTBo h pa6oiy reHepa- 
Topa.

2. TeHepaTop npenHasHaneH njia pa6oTbi Ha OTKpbrroM BO3jjyxe 
IIpHMenaHHe. Jpia BpeMeHHBix onepaiiHH pa3peinaeTca ycra-

HaBjiHBaTB annapaT b ikhjibix h npoH3BOflCTBeHHbix noMemeHHax 
npn HajiHHHH o6teMa He MeHee 300 m3.

3. 3anpein,aerca pa6oTaTb c reHepaTopOM b noMemeHHH, rjje 
hmootch BenjecTBa, Morymne o6pa3OBaTb c apeTHjieHOM B3pMBo- 
onacHbie coejjHHeHHa, a Taxace okojio Mecr 3acoca B03jiyxa kom- 
npeccopaMH h BeHTHJiaTopaMH.

4. AnnapaT ycraHaBjiHBaTb Ha paccroaHHe He MeHee 10 m ot 
Mecra pa6oTM ropejncH (pe3aKa), a Taoce ot jno6oro ncroHHHKa 
ruiaMeHH hjih HarpeBaeMbix npeAMeroB.

5. Ilocjie KaacaoH nepesapajiKH reHepaTopa h Kaacuoro o6paT- 
Horo ynapa Heo6xojjHMO npoBepaTb ypoBeHb jKhjikocth b 3aTBope.

6. 3arpy3Ka Kap6nna KajiBiina b Kop3HHy aonycKaerca tojibko 
rpaHyjiaijHH 25 - 80 b KOJnnecrBe, He npeBbiniaiomeM 3,5 kt.

7. Tlepeji aaacnraHHeM cBapouHoro HHCipyMeHTa npojiyrb 
aneTHJieHOM reHepaTop, npeuoxpaHHTejibHbiH sarBop h nijianrH jpia 
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\ iiajiciiHn B3pMBoonacHOH cMecn aneTHJiena c BoajiyxoM. JIjhi sro- 
i o nyxcno OTKpbiTb aueTHJieHOBbiH BeHTHJib Ha ropejiKe b TeneHHe 1 
MHII.

8. 3anpemaercs npHMeHjrrb cBapoHHbrii HHcrpyMeHT c npo- 
nycKHOH cnocoOnocTbio, npeBbimaionieH 1,25 m3Ai.

9. nPH HeHcnpaBHoii paSoTe reHepaTopa 3anpemaerca oTKpbi- 
uari, KpbnnKy h BbiHHMan, KOP3HHy c ropanHM, Hepa3JiOJKHBiiiHMca 
l apGnaoM KajTbUHS. 3to Moacer Obrn, caenaHO tojibko nocjie octm- 
naHHX reHepaTopa b TeneHHe He MeHee 2—3 q h c6poca jiaBJieHHn 
raia BbinycKOM ero nepe3 CBapo'iHbiii HHcrpyMeHT.

10. OMHCTKy KOP3HHbI OT HJia npOH3BOJJHTb TOJH.KO CKpeOKaMH 
H3 HeHCKpsmerocH Marepwajia (amoMHHHs, jiaTyHH); ynoipe6jieHHe 
CTaJibHoro HHCTpyMCHTa 3anPenjaeTca.

11. TIpH Pa6oTe n[)H MHHycoBoii TeMnePaType cjieflHTb, htoOki 
Bojja b Kopnyce reHepaTopa He 3aMeP3aJia, jpis nero cjniBaTb ee npH 
KaJKjioM fljinreJibHOM nepepbiBe b paSoTe.

npHMenaHHe. Ecjih b reHeparope 3aMeP3Jia Bojja, to OTorpe- 
Barb najjo rojibKO l opnneri boaoh hjih napoM, KareropHqecKH 3a- 
npeipaeTcs npnMeHeHHe oTKpbiToro ruiaMeHH ropeJiKH, nasjibHOH 
JiaMIIM h jip.

12. KaTeropnqecKH 3anpeiuaeTca yajiHHaTb pyKoarKy BHHTa 
ajia yBCJiHHeHHa ycHjiHa npn Hcnojib3OBaHHH KpbiniKH 'iepe3 ipa- 
Bepcy.

13. PaSoTaiomHH reHeparop naace npn KpaTKOBpeMeHHbix ne- 
pepbiBax b paSoTe 3anPemaerca ocTaBJiaTb 6e3 Hajj3opa.

14. TIo OKOfHiaiJHH paooTbi reHepaTop flonaceH 6bitb pa3rpyaceH 
h ycTaHOBjien b TaKoe Mecro, HTo6bi nojniocrbio hckjhohhtb aocryn 
k HeMy nocTopoHHHX jihh; 3aacHraHHe othx hjih nPH6jiH»ceHne 
HarpeTbix npejiMeroB Ha paccrosHHe MeHee 10 m ot reHepaTopa.

CTaiiHOHapHbiH aneTHjieHOBbiii reHepaTop ACK-1-67 
(pHC. 4.3) paOoraer no KOMOnHnpoBaHHoii cncreMe «Bo,na Ha Kap- 
6hji» h «BbrrecHeiiHe bojbi» npoH3BojinTejibHOCTbio 5 m3/h npH 
HaBjieHHH aneTHjiena 15—40 Klla, MaKCHMyM 70 idla.
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Phc. 4.3. AyemitneHoebiu senepamop ACK-1-67.

TeHepaTop coctoht H3 jibvx nooHepejjHO pa6oTaioinnx peropT 
c ra3oc6opHHKOM 1, BeHTHJis no^auH aiieTHjieHa b npejioxpaHH- 
Tejn>HMH 3arBop 2, npe^oxpaHHTejibHoro 3aTBopa 3, KompojibHoro 
KpaHa y 3aTBopa 4, BjiarocoopHHKa 5, KpaHa juia cSpoca KOH/icHcaTa 
6, npouyBOHHoro BeHTHJia 7, BeHTHjia nojiann aneTHjieHa b cerb 8 h 
HpyrHx ojieMeHTOB.

riepBOHaqajitHo nepeji nycKOM reHepaTopa ra3oc6opHHK h 
BOJWHOH 3aTBOp 3ajIHBaiOT BOJIOH JJO ypOBHS KOHTpOJIbHblX KpaHOB. 
3arpy>KaioT b Kop3HHbi KapSnji Kajimnn h bct3bjuiiot hx b peropTM, 
njioTHO 3aKpeiuiaa iioaiejiHne KpMniKaMH. BKjnoHatoT nonany boam. 
OTKpMBaiOT npOUyBOnHLIH H cSpOCHOH BeHTHJIb, npoUyBaiOT 
peropTy, Bjiaroc6opHHK h bojmhoh 3aTBop.

TeHepaTop HanHHaer pa6oTan> nocjie otkpmthu bchthjis no- 
jiann bohm Ha ojhoh H3 peropT. IIo Mepe BMjejieHHa aiienuieHa 
AaBJieHHe b ra3oc6opHHKe BO3pacraer, nponcxonHT nepejiHBaHHe 
BOflbi H3 3arpy3OHHOH KaMepbi b BbrrecHHTeJib h ra3oo6pa3OBaHHe b 
hch npHOCTaHaBjiHBaeTca, no Mepe OT6opa ra3a H3 ra3oc6opHHKa 
jjaBJieiiHe b HeM najiaer, Bojia bhobb nocrynaer H3 BbrrecHHTejm b 
peropTy h npopecc Bbipa6oTKH apeTHJieHa BO3o6HOBjiserca.
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I locjie Hanajia ra3Oo6pa3OBaHHS b nepBOH peropTe nojjroTaB- 
mnaioT k pa6oTe BTopyio peropTy.

4.2. OiiHcrmerin ra3a

AueTHJieH, nojiynaeMbiH b reHepaTopax, cojjepacHT TBepjjbie 
•liiCTHHM H3BCCTH h yrna, bojihhoh nap, npHMeCH aMMHaxa, cepo- 
nojjopona, (JioccJjopHCToro h KpeMHHCToro Bojjopojia.

AMMHaK, m>uib h nacrb cepoBOjjopoua yaajunoTca npn npo- 
' ii.iBKe aiieTHJieHa boaoh, hto npeuycMorpeHO b 6ojn>mHHCTBe th- 
iiob aiiermieHOBMx reHepaTopoB.

Bohhhoh nap norjiomaeTca b ocyinnTejuix, npe^craBJunoiiiHx 
< oGoii eMKOCTH, 3anojiHeHHMe xjiophctmm KajibHHeM, CHJiHKarejieM, 
IVIKHM HaTpOM HJIH KapOHJIOM KajIblJHX. OoCfJlOpHCTMH BOJJOpOJJ PH3 
11 ocraTKH cepoBOflopojja H2S ynajunoT ohhctkoh xhmhhcckhmh 
nciHecTBaMH, cojjepjKanjHMH xpoM iuih xjiop b KanecrBe aKiHBHbix 
'MieMeHTOB.

Han6ojiee BpejyiaH npHMecb - ttobhtmh 4>oc(|)ophctmh bojjo- 
pon PH3. ZJjib ohhctkh ot Hero Hcnojn>3yiOT repaTOJii>HH(i)y3opHyio 
icmjho, nponnranHyio xpomobbim aHTHjjpimoM (xpomiihkom) h 
cepnoii khcjiotoh npn cojjepacaHHH BJiarn 18...20 %. Xtrm 3toto 
aneTHJieH nponycKaioT nepe3 OHHCTHTeJiB, b Kopnyce KOToporo 
ycTaHOBJieHM no BepTHicajiH nojncH c HacbiiiaHHMM Ha hhx repaTO- 
jieM cnoeM tojihjhhoh 50...60 mm. OnHCTHrejttHyio Maccy pacnojia- 
raiOT CJioaMH 50-60 mm. ynejibHbiH pacxojj 0,23-0,3 kt Ha m3 ra3a. 
1 epaTOJn> HMeer acejrrMH iiBeT, a orpaooTaHHaa - 3ejieHMH.

KoHTpojibHbie Bonpocbi:

1. Hto Taxoe aueTHJieHOBMH reHepaTop?
2. KaKHe 6mb3k>t thiim aiienuieHOBMX reHepaTopoB?
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1 JIABA 5. AIIlIAPATyPA, nPMMEHMEMAM IIPM 
FA3OIUIAMEHHOH OEPAEOTKE 

(EAJUIOHEI ^JIH TA3OB, PE^yKTOPEI)

5.1. EaJMOHM HJIH l aiOB

EajuioHti - 3to cranbHbie cocyqbi, npejniaaHaHeHHbie flfla. xpa- 
HeHHH H TpaHCnopTHpOBKH CJKHTblX, CJKWKeHHblX H paCTBOpeHHBIX 
raaos noa ^aBJieHHeM (pnc. 5.1).

EaiuioHbi npeHCTaBJiaiOT co6oh crajibHbie muiHHqpHHecKHe co- 
cy«bi, HMeroniHe BHHsy jiHHme, a BBepxy - ysKyio ropjiOBHHy. B 
ropjiOBHHe SanjiOHa caejiaHO KOHycHoe OTBepCTHe c pesbSoJi, Kyqa 
BBepTMBaercs BeHTHJib. CBepxy BenTHJib 3aKpbiBaioT KOjmaKOM jpia 
npefloxpaHeHHH ot noBpeameHHJi bo BpeMa nepeBOSKH. Ha hhjkihoio 
nacTb 6ajuioHa HacaaceH GaniMaK, oSecrieHHBaiomHH ycTOHHHBOcrb 
oajuiOHa b BepTHKajiBHOM riojiojKeiiHH.

Phc. 5.1. fixi'iOHw d.w za3oe:
a - KMCJiopo,aa; 6 - aiienuieHa; b - nponaH-6vTaHa; 1 - jyuime; 2 — onopHwii 
SainMaic 3 - Kopnyc; 4 - ropnoBHHa: 5 - BeHTHjit; 6 - KOJinaK; 7 - nopnciax 

Macca; 8 — nacriopTnas Ta6jMHKa; 9 — nojKJia^Hbie Koai-.ua.

B 3aBHCHM0crii ot pojia raaa oajmoHbi oxpaiiiHBaioT b paaiibie 
HBcra h HaHOcar Ha hhx pa3Hoii xpacKOH Ha3BaHHs ra3OB (ra6ji. 5.1).
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Tafrjiuya 5.1
OKpacxa ra30Bbix 6ajiJi0H0B

1 ai IjBer SajuioHa U.BeT HajUIHCH 
(Ha3BaHHe ra3a)

Itlll Uipojl Fo'iyGoH HepHbiH
Ain'iliuuii Eejibrii KpacHbiii
II...I..POJI TeMHO-aejieHbrii KpacHbiii
11|.....  hjih cMecb nponaHa c Svthhom KpacHbiii SenbiH
/i|- i iio r opioqne ra3Ei - 3aMeHHTenn 
tin iiuicna

KpacHbiii Eejibiii

V'iacroK Ha BepxHen ccjjepiPiecKoS nacrn 6ajuioHa He oKpanni-
■ ihn n BbiSnBaioT Ha HeM nacnopTHbie jiaruibie oajnroHa: thh, 3a- 
 (’k()ft HOMep, TOBapHWH 3H3K 3aBOJja-H3rOTOBHTeJIX, Maccy no- 
|...iuero 6anjioHa, ero BMecTHMocrb, paSonee h ncnbrraTejibHoe 
i.uuicnne, jjaTy H3roTOBjieHHX, KjieiiMa TexHHuecKoro kohtpojih h 

iiikiickhhh rocropTexHaji3opa, Aary cjiejiyioinero HcnbiTaHna, ko- 
i < i| 11.1 e npoBojjxT Kaxqjbie H»Tb jieT.

GaJuioHbi Ha paOoueM Mecre ycraHaBjiHBaioT BepTHKajn>Ho h

■ peiijrr xoMyroM k creHe hjih cneunajibHOH cTOHKe. IIpH nepeBO3Ke 
i j iiioHbi BOH36ex<aHHeB3pbiBapacnojiaraioTnonepeKHanpaBjieHHS[ 
IIIIOKCHH8 K0JinaK3MH B OflHy CTOpOHy.

liajiJioHbi ;i i« Kiicjiopo ia h jpvrnx cacaTbix ra ioB. EaJUiOHbi 
i .1 •( moBHbie jijui ra3OB bbicokhx jjaBJieHHH H3Totobjuhot H3 Tpy6 
vi icpojjHCTOH h jierHpoBaiiHOH crajiH. Han^ojibniee pacnpocrpa- 
ncime HMeioT 6ajmoHbi eMKOcrbio 40 jjm3. TaKHe 6ajuioHbi hmciot 
iiiaMcrp 219 mm, juiHiiy 1390 mm h TOJiuinjry ctchkh 8 mm. Macca 

iix 6e3 ra3a 67 kt. EaJUioHbi thhob 150 h 150JT npHMemnoT ajis 
hiicjiopoAa, Bojiopojia, a3OTa, MeraHa, cacaToro BO3jiyxa h penKiix 
i a ioB. ^jis cxcaToro BO3Ayxa h MeraHa ncnojib3yK)T TaiQKe 6ajui0Hbi 
iiiiiob 200 h 200JI. JIjm yrjieKHCJioro ra3a iipnMeiuiioT 6ajuiOHbi 
i una 150. JXjm auerHJieHa, aMMHaxa h jipvrnx ra3OB cuaBjieHHeM ao 
10 MTIa npHMeHXioT 6ajmoHbi Trnia 100.

JJjia npH6jiHaceHHoro pacnera KOjnmecTBa KHcnopojja b 6ajuioHe 
mvinHyio eMKOCTb 6ajuioHa b jim3 yMHOxcaioT Ha 10 h Ha naBjieHHe 
i aaa b HeM BMIIa.
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llpnMep. Emkoctb 6ajuioHa 40 am3, jjaBjieHwe KHCJiopona 15 
Ml la. KojnwecTBO KHcnopoua b 6ajuioHe paBHo 40*10*15=6000 
jim3, hjih 6 m3 (npn aTMoccjiepHOM naBjieHHn).

PacxojioBaTb KHcnopoa H3 6ajuioHa mojicho uo Tex nop, noKa 
jjaBjieHHe b hcm He chh3htcx ao 0,05—0,1 Mlla. Ilocjie stoto bch- 
thjib 6ajmoHa 3aicpbiBaioT, cHHMaiOT penyKTop, HaBepTbiBaioT na 
BeHTHjn. 3arjiyinKy, KOjmaK n oTnpaBJisioT 6aJUioH Ha CKJiaji.

IIoJIHOCTblO BbinyCKaTb KHCJIOpOfl H3 6ajUIOHa H6JI63S, T3K K3K 
Ha aaBojie, rjie HanojiwnoT 6ajuioHi>i khcjiopohom, He cMoryr b 
cjiyqae Heo6xomiMOCTH npoBepHTb, khkhm ra3OM 6biji HanojiHeH 
SaJDioH.

EaJUioHbi jijih aiierHJieHa. XpaHeHne h TpaHcnopTHpoBKa 
anerHJieHa noa naBjieHHeM b o6brciHMx 6ajijionax nenonycTiiMa H3- 
3a B03M0JKH0CTH B3pMBa aijeTHjieHa npn o6paTHOM yjiape njiaMeHH 
b 6ajui0H, cjryqaiiHOM HarpeBe 6ajuioHa ropejncoH h up. IIoaTOMy, 
hto6m o6ecneHHTb ycjiOBiix juix 6e3onacHoro xpaHeima aueTHnena 
nojj jiaBneHHeM, 6ajuioHbi 3anojiHaioT cneuHajibnoii BbicoKonopn- 
ctoh Maccoii, cocToxmeH H3 aKTHBHpoBaHHoro jrpeBecHoro yrjia b 
KOJiimecTBe 290—320 r/flM3 cmkocth oajuioHa hjih H3 cmcch yrjix, 
neM3bI, HH(|)y3OpHOH SeMJIH HJIH H3 JipyTHX JieTKHX H nOpHCTBIX 
BeniecTB. Maccy b oajuiOHe npoimTMBaioT aueroHOM, b kotopom 
aijeTHjieH xopoino pacTBopnerca. AueTona 6epyr H3 pacnera 225—- 
300 r Ha 1 jim3 eMKOCTH 6ajuiOHa. Ojihh o6i>eM aueroHa pacTBopaer 
npn HopMaJibHOH TeMnepaType h jiaBJieHHH 23 ooueMa aiieTHJieHa. 
Haxojpicb b nopax Maccbi, pacTBopeHHbin b aiieTone auerHjieH 
B3pbiBo6e3onaceH, h ero mohcho xpaHHTb noji jjaBjieiineM jjo 2,5— 
3,0 MTIa. Ahcthjich b 6aiuioHax HasbiBaeTcx pacTBopeHHbiM aue- 
THjieHOM. HopMajibHoe jiaBjreHHe pacrBopeHHoro aueTHjieHa b 6aji- 
jioHe 1,9 Mna npn 20° C.

Korjja OTKpbiBaiOT BeHTHJib, aiieTHJieH Bbiuejiaerca H3 aiieroHa h 
b BHjje ra3a bbixouht nepe3 pejiyKTop b iiuiaHr ropejiKH. AijeTOH 
ocraeTcx b nopax Maccbi h pacrBopser HOBbie nopiiHH aneTHjieHa 
ripH nocjiejiyionjHx iianojiHeHnax 6ajuioHa ra3OM.

JJjia onpejiejieHHX KOJinnecTBa auerHjieHa b 6ajui0He nocjienHHH 
B3BeniHBaK)T no h nocne HanojiHeHHa ra3OM. ITo pasHocTH BecoB
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• ni|i* u jinioT KOJinHecTBO HaxoAanjeroca b 6ajuiOHe aiieTHJieHa b 
► ii iiII paMMax.

llpnMep. Bec SajuiOHa c aueiHJieHOM 89 kt; Bec nopoacHero 
(iii niona 83 kt; KOjmnecTBO aijeTHJieHa b SajuiOHe paBHo: no Becy 
ii ' 816 kt; no oSueMy 6: 1,09=5,5m3 (npn arMOcrjiepHOM uaBJie- 
..... . ii icMriepaType 20° C), rjje 1,09 kt/m3—iuiothoctb anerHJieHa.

AucTmieHOBMe 6ajuioHbi, 3anojiHeHHi>ie nopHCTon Maccon, 
iimho i re ace pa3MepBi, hto h KHCJiopoAHtie.

I Ipn oT6ope aiierHJieHa H3 6ajuiOHa BMecre c ra3OM vhochtcb 
i.i( ii> aueroHa—30—40 r Ha 1 m3 aiienuieHa, BCJiejjcrBHe nero 

. u. iihiiiaerca ra3OB6npaeMOCTi> 6ajuiOHa npn nocjie/jyioniHX
ii inoiiHeHHflx. ^Jia yMeHbineHHa noTepb aneTona cjieayeT or6HpaTi>
iii iiaiuioHa He 6oJiee 1700 jjmVh aperiuieHa h npn 3tom aepacaTb 
ini rion b BepTHKajihHOM nojioaseHHH. IIpH 6ojh>hiom norpe6jieHHH 
iiiriiuiena HecKOJn>Ko 6ajuioHOB coeflHHaioT b 6aTapeio. fljia 

\ Mi-iibHieHHH noTept aqerOHa Hejn>3H OT6Hpa-n> aperHJieH H3 6an- 
i' iia no ocraTOHHOro aasJieHHa MeHee 0,05 Mlla npn TeMnepaType

• ni i>c 0°C, jio 0,1 MHa npH TeMnepaType ot 0 no 15° C, ao 0,2 Mlla 
npn i cMnepaType ot 15 no 25° C h ao 0,3 Mlla npn TeMnepaType ot 
^Ao35°C.

I IpHMeHeHHe pacTBopeHHoro aiierimeHa npn CBapKe h pe3Ke 
iimcct paa npeHMymecTB no cpaBHeiiMio c aperHJieHOM, nojiynae- 
n im b iiepeaBiDKiiMx aiieTHJieHOBbix reHepa-ropax: o6ecnenHBaeTca 

iicionacHOCTb pa6oT; 6ojiee BbicoKaa HHcrora aiierHJieHa, cbo- 
iHiiliioro ot BJiarH, 6jiaro«apa 'ieMy ero mojkho Hcnoin>3OBaTi> npn 
p.i6orc b 3HMHee BpeMs; 6onee bbicokoc /jaBJieHHe ra3a nepeji ro- 
pillKOM H pe3aKOM, HTO CnOCO6CTBVeT yCTOHHHBOCTH CBapOHHOTO 
II I.IMCIIH; KOMnaKTHOCTb CBapOHHOH yCT3HOBKH H npocTOTa ee 06- 
i uvjKHBaiiHM. IIpH 3aMeHe nepeHOCHbix reHepaTopOB aiienuieHO- 
IU.IMH 6ajuiOHaMH npoH3BOAHTejii>HOCTi> Tpyaa CBapmHKa noBMina- 
i-ich na 20% h Ha 15—25% yMenbinafOTca noTepH aiierHJieHa.

KajuiOHbi jijih cjKHHceHHoro ra3a nponaHa H3TOTOBJiaiOT 
■ nnpiibiMH H3 yrjiepo«HCTOH crajiH Ct3 BMecrHMOcrbio 27; 50; 80 
im' c rojimHHOH creHKH 3 mm. IIpeaejibHoe pa6onee naBJieHHe b 

iiiuuiOHe c nponaHOM He jjojdkho npeBMnian> 0,16 Mlla. BaiuiOH 
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HanojmaeTca c TaicnM pacneroM, tto6i>i iiaa jkhjikoctbio obina na- 
poBaa nojjyniKa hjm lanomiefiwa ee pacuiHpHBiiiHMCM CMCHMceHHtiM 
ra3OM npn noBbnueHHH TeMneparypM, KoocjxjiMUHeHT HanojiHeHim 
nponaHosoro oaujioiia cocTaBJiaeT 0,452 kt/'jjm3. B nponaHOBtin 
SanuioH BMecTHMocrtio 50 hm3 3anHBaercji 21,3 kt mchhkoto npo- 
naHa.

5.2. BeiiniJiii

BeHTMjn. — 3to 3anopHoe ycrpoHCTBO, KOTopoe no3Bonaer 
coxpaHHTt b SajuioHe CMcaTbiii hjih CMOiMceHHbiH ra3. HaaoaHeHHe h 
npHHHHii neiiCTBHa Bcex 6ajuiOHHtix BeHTmien ojjHHaKOBBi. Khmc- 
m>iH BeHTHJiB nMeer iiniHiijiejiB, kotopbih nepeMenjaerca npn Bpa- 
meHHH MaxosHHKa, OTKpBisaa hjih 3aicpi>iBaa KJianaii. Xboctobhk 
BeHnuia HMeeT KOHHaecKyio pe3i>6y.

BeHmujib KuaiopodHOZo QojuioHa (pnc. 5.2) H3roTOBJixeTca H3 
JiaTyHH, oSjianaiomeH koppo3hohhoh ctohkoctbio npH paSoTe b 
cpejje KHCjiopojja. PejiyKTop npHCoenHHserca k BeHTHjno iiaKHjjiiOH 
raiiKOH c npaBOH pe3i>6oH. Khcjiopohhbih BeHTiuiB He jjojimcch 6bitb 
3arpa3HeH, oco6eHHO McnpaMH h MacnaMH. KHCJiopouHBie bchthjih 
npiirojiHBi jum 6ajuiOHOB c a3OTOM, aproHOM, cmcmtbim BO3jjyxoM h 
yrjieKHCJioToii.

3 6

Phc. 5.2. BeHmujib d.ia KuaiopoOnoeo QajuiOHa:
1 - 4>H6poBaa npoKJiauKa; 2 - lunnHjiejit: 3 - npy>i«iHa: 4 - KJianaH;

5 — M3XOBHHOK
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liictnnni'iionbiu ueiimwib (pnc 5.3) iriroTOBjiacrca W3 cthjih, TaK 
, ■■ mcjuiwc ciuiaBbi c cojicpncanncM 6ojiee 70% MejiH npn 
I uli. ii,iiom conpHKOCHOBCHMH c aueTHJieHOM o6pa3yiOT B3pbiBHa- 
i'H cocjpincHne — aucTHJieHHcryio Mejjb. AueTHJieHOBMHpejiyicrop 
npitux iHiuieTca K BeHTHJHO xoMyroM, a oTKpbiBaHHe h 3aicpbiBaHHe 
lu HTiuih BbinoJiHMerca cneuHajn>rabiM tophobhm kjuohom.

Phc. 53. Beumwib dna aqemuJieHoeoeo 6ajuiona:
l - mnnmejiK 2 - KJianaH; 3 -yicioraeHHe canbHHKa; 4 - tjnuibTp

Benmujib nponanoeo2o 6ajmona (pnc. 5.4) no KOHCTpyKUHH 
nojioSeH KHcnopojmoMy, ho b oTjnnHe ot Hero pejiyKTop npnco- 
cjiHHaercs HaKHjiHOH raHKoii c jieBoii pe3b6oii.

Phc. 5.4. Benmujib d:in QamoHa c nponau-6ymaHo.u:
1 - Kopiryc; 2 - KnanaH; 3 - pesHHOBMH MaHJKer; 4 - mnHHjiejn.
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BeHTMJin MMeioT paajiiBiHyro pe3i>6y xboctobhkob, hto hckjho- 
naer bo3Mojkhoctb ycraHOBKH Ha SajuioH He cooTBCicTByroinero 
eMy BeHTHJia.

5.3. PejiyKTopM

PejiyKTop cjiyxcHT juix noHHaceHHx cereBoro naBjieHHx hjth 
UaBJicHHa, nofl kotopmm ra3 HaxonHTCx b 6ajinoHe, ao pa6oncH Be- 
jihhhhm h aBTOMaTHHecKoro nojmepxaHnx paGoqero uaBJieHHx 
HeH3MeHHBIM HC3aBHCHMO OT JiaBJICHHX B 6aJUIOHe HJIH B ceTH.

KjiaccHffinnHpyroTca peuyKTopbi no cnejjyroiiiHM npH3HaKaM:
1. Uo npHHiiHiiy jjchctbhx:
а) npxMoro ueHCTBHX - jjaBJieHHe nocTynaromero ra3a crpe- 

MHTtca oTKpbiTb KjianaH, nepe3 KoropMH raa bxojiht b pa6o,ryro 
KaMepy pejiyKTopa;

б) o6paTHoro ueiicTBHx - uaBjieHHe nocrynaroiiiero ra3a crpe- 
MHTca 3aKpbiTb KjianaH, iepe3 KOTopbiii ra3 bxojjht b pa6onyro Ka- 
Mepy penyicropa - yzjo^Hee h 6e3onacHee

2. IIo ‘iHCJiy cTyneHeii pejiyijnpoBaHHx:
а) ojiHOKaMepHbie (ouHOCTyneHnaTbie);
б) HByxKaMepHbie (nByxcryneHHaTbie) - naBJieHHe CHHxcaei cx b 

ABa 3Tana
3. IIo BHay penyijHpyeMoro ra3a:
a) KHcjiopojiHbie;
6) aueTHjieHOBbie;
b) nponaH-6yraHOBbie;
r) MeTanoBbie
4. no uaBjieHHio ra3a nepeu penyKTopoM:
а) BbicoKoro jjaBjieHHx (18,5-40 Mlla);
б) cpemiero jiaBjieHHx (1,5-4 Mlla).

Pnc. 5.5. Kucjiopodnbiu (a) u ayemwieHoebiu (6) pedyKmopbi.
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BiieuiHe OTJUi'iaioica ohh zjpyr ot upyra OKpacKOH, nser koto- 
I'oh jiojoKeH 6bin> t3khm ace, kuk h y Gajuioira jura paHHoro ra3a. Y 
i iicjiopoAHoro pejjyKTopa - rojiySoii, anerHJieHOBoro - oejibiii, 
npoiianoBoro - KpacHbiii. ^pyroe OTJuuiiie - KOHCTpyKmta npnco- 
< uiiinTejiKHbix ycTpoiicTB pji» icpeiuieHHa peuyKTopoB k 6ajinoHy. Y 
niieTHJieHOBMX pe/iyKTopoB 3to xoMyr c ynopHMM bhhtom, y 
ih rajiBHNx peayicropoB — HaKwmaa ranKa c pe3b6oii, cooTBer- 
i i nyiomeH pe3b6e Ha BeHTHJie 6ajuiOHa.

IIo cxeMaM pejjyimpoBaHHa penyKTopbi bmiiojihhiot ouHOcry- 
nciriaTMMH (ojjHOKaMepHbiMH) h ztByxcTyneiiiaTbiMii (flByxKaMep- 
iiijmh), b KOTopbix uaBJieHiie CHiDKaercs b jjBa 3Tana.

HpHHijHn aencTBHa Bcex pejjyicTopoB ojjHHaKOB (pnc. 5.6).

6)

Phc. 5.6. Cxe.ua ycmpoucmea u padombi pedyKmopa: 
a — HepaSonee nojiojKemie; 6 - paGoiee nojioaieHne

PeziyKTop HMeer jjBe KaMepbi. bmcokoto uaBJiemia 2 h hh3koto 
juiBjieHHa 1. KaMepa 2 bmcokoto jiaBneHHa HenocpejjcTBeHHo co- 
oOmaeTCs c 6aiui0H0M, h naBJieHHe ra3a b Heii paBHO jjaBJieiiHio ra3a 
n 6ajuiOHe. Meacjjy nepBoii h btopoh KaMepaMH HaxonHTca KJianaH 
I, na KOTopbiH jjeiicTByioT npyacHHbi 3 h 8. Ta3, npoxoua iepe3 
K'ianaH 1, npeouojieBaer 6ojibnioe conpoTHBJieiiHe h Tepaer uaBJie- 
HHC. B 33BHCHM0CTH OT COOTHOHieHHM yCHHHH CUCaTHS 3THX HpVjKHH 
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KjianaH 6yjjer 3aKpi>rr (yciuiHe npyjKHHbi 3 6ojibiue ycwiHa 
npyjKHHbi 8) mm OTKpbiT (ycMjme npy>KHHbi 8 oojn>me ycHjma 
npyiKHHM 3). 4eM 6ojn>me cacaia npy>KHHa 8, tcm 6ojn>me otkpmt 
KJianan 1 h tcm Bbime jjaBJieHne b KaMepe 6. PeryjiHpoBaHHe ycHjma 
cacaTHa npyacHHbi 8 AocTHraerca BpameHneM BHma9. BBepTbiBaHiie 
BHnra 9 OKHMaeT npyjKHiiy 8, BbiBepTMBaHHe BHina yMeHbmaer 
ycHjme cacaTHa npyamHbi

4io6bi 3aKpbiTb KJianaH 1, Hajio nojiHocTbio ocjia6uTb npyaiHHy 
8. PejiyKTop HMeer npejioxpaHirrejibHbm KJianaH 4. flaBJieHHe b 
o6eiix KaMepax H3Mepaerca MaHOMerpaMH.

Phc. 5.7. JjByxxoMepHbiti Kuanopodmtii pedyxmop ffKJJ-8:
1 - nnyijep Bxojja ra3a: 2 - weMSpaHa; 3 - raasHas npyacHHa; 4 - pMnar;

5 - npejjoxpaHHTejiBHbiH xnanaH; 6 - pejjyunpyioiuiiH KnanaH 2-h cryneHH;
7 - pejjyiiHpvioiiiHH foianan nepBOH CTyneHH

Ecjm iipH KaKOM-TO HOJiojKeHHH BHHTa 9 pacxojj H nocTyruieime 
ra3a b pejjyKTop paBHbi, to pa6onee jjaBJieime ocraerca nocToaHHbiM 
h MeM6paHa 7 HaxojjiiTca b ojjhom nojioaceHHH. Ecjih kojihhcctbo 
ra3a, or6npaeMoro H3 pejiyKTopa, 6ojn>nie KOJiH'iecTBa ra3a, 
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ikh lynaromero b Hero, to jjasneHHe b Kawepe 6 hohh'ihtch. IIpH 
>iiim naTKHMHaa npyacHHa 8 HaHiiei yjjjiMHSTbca h Gyfler jjecjiopMH- 

ponaTb Mew6paHy 7; KJianaH 1 OTKpoerca, b pe3yju>iaTe nero no- 
11 viuieHHe ra3a b KaMepy 6 yBejnnHTca.

yMeHtnxeHHe pacxojja ra3a b npouecce paSoTM BwaoBer no- 
ri iincHHe AaBneHHa b KaMepe 6 pejiyKTopa, ycHjnie, jjeHCTByromee 
ii i MeM6pany 7, BO3pacraer, ona H3onieTca b npoTHBonojioMcnyio 
■ ropony h cojKMer npyacHHy 8. Kjianan 1 6yjjer 3aKp£>iBan>CM h no- 
' i viuieHHe ra3a yMeHtiiiHTca. Thkhm o6pa3OM MeM6paHa o6ecne- 
'iiiBaer aBTOManriecKoe nojmep^caHHe jjaBJieHHM.

KpoMe paccMOipeHHoro ojiHOCTyneHqaToro (ojjHOKaMepHoro) 
pcnyicropa BbinycKaroTca jjpyxcryneHnaTbie pejiyicropbi (jjByxKa- 
Mi-pnbie), b KOTopbix CHHaceHHe naBJieHHS ra3a jjocrMraercn 3a HBe
i lyneHH: nanpHMep, b khcjiopojjhom pejiyicrope — c 15 jjo 5 Mlla
ii i 5 Mlla no pa6oHero flaBJieHHM (pnc. 5.7).

Phc. 5.8. Pcwnoebiu pedyxmop flKP-250:
1 - unyqep Bxoaa ra3a; 2 — BcnoMoraTejn>HbiH pejiyKTop;

I MaHOMCTp bmcokoto naBJieHHa; 4 - pe/n nHpvioimiii KnanaH; 5 - MaHowerp 
innKoro uaB-TCHna; 6 - imyiiep Bbixojja ra3a; 7 - paSonas KaMepa; 8 - MewopaHa, 

9 - KaHau; 10 - uio3a
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^ByxcryneHqaTbie peflyKropBi 6ojiee tohho nozmepacnBaiOT 3aqaH- 
Hoe jcaBJieHHe, He 3aMep3aiOT npii hh3khx TeMneparypax h ne hvuk- 
aaioTCH b HacroH peryjiHpoBKe paSoqero zjaBJieHiia raaa b npoyecce 
3KCiuiyaTauHH, ojiHaKO KOHcrpyKiiiui hx 3HaHHTenBHO cnoaoiee.

IIpOMBIIIIJieHHOCTB BMIiyCKaeT SaJUIOHHbie KHCJIOpOflHBie pe- 
HyKTopti (ojiHOCTyneH'iaTMH) flKIl-l, jmyxcryneH'iaTBie jlK/1-8 h 
HK/J-15, OajuioHHhie aueTHjieHOBBie peayKiopBi JJAH-1, HByx- 
cryneH'iaTMH flAfl-l, BOjjopojiiiBiH flBII-1 h nponaH-oyraHOBBiH 
Ann-i.

Ha CBapoqHBix nocrax, nHTaeMBix ot raronpoBo^a, ycraHaBJiH- 
BaiOTCH cereBBie peflyrcropBi: khcjiopojjhbih JJCK, auenuieHOBBiH 
ZJAC, nponanoBBiH flllC h McraHOBBiH ^MC.

fljia neHTpajiHSOBaHHoro nnTariHa ra3aMH npnMeHHtOT hch- 
TpajiBHBie (paMnoBBie) pejjyKropBi KHCJiopoflHBie flKP-250 h 
JXKP-6000 (pHC. 5.8), paccHHiaHHBie Ha MaKCHMajiBHyio nponycK- 
Hyio cnocoOnocTB ra3a cooTBeTciBeHHO «o 250 h 6000 m3/h npa 
paOoneM AaBJieHHH 0,3—1,6 MTIa; anernjieHOBBiH /l,AP-64 c npo- 
nycKHOH chocoOhoctbio ao 15 m3/h h nponaH-SyraHOBBin /{llP-1-64 
c nponycKHOH choco6hoctbio no 25 m3/h.

Patio'ine xapaKTepncTMKM peflyKTopoB:
1) nponycKHaa chocoShoctb:

A = (pi-p2)Vt,

rjje pi h p2 - aaBJieHHe ra3a b 6aJuiOHe jio HcriBiTaHiia h nocjie;
V - oSueM SajuioHa b Jinipax;
t - BpeMa nponycKamia raaa.
2) HyBCTBHrejiBHOCTB peryjmpoBKH xapaKiepH3yeTca H3MeHe- 

HHeM BejiHHHHBi pa6oHero jiaBJieHHx npn noBopoTe peryjinpyioiHero 
bhht3 TJiaBHoii npyjKHHBi Ha 1/4 o6opoTa.

3) Hpejieji penyunpoBaHHa - ara BeJiHHHHa MHHHMajiBHoro 
HaBJieHHa pi minnepejj penyKropoM, npn KoropoH paOonee naBJieHHe 
Ha'iHHaer 6Bicrpo najiaTb:

plmin^ (2-2,5) pi.
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I) I lepenaji jraBJieHiia A P2 noKasMBaer OTHocnrejiBHyto bcjih- 
■iiinv iioBMineHHs paGonero jxasjieHna p, pejiyKTopa npw npeKpa- 
nn ntiii pacxojia ra3a nepe3 Hero:

Ap2 = a..--A_iooo/o
Pi

BcjinnnHa nepenajia hc jjojiasHa npeBbinian> 50%.
MaHOMerp cjivvKht jjjis naMepenns jiaBJieHHa ra3a h coctoht hs 

ipvO'iaroH npyiKHHBi, corHyroH no jiyre. BHyrpeHHaa nojiocrt 
i pyOicH coejjHiuieTCS HHimejieM, BBepHyrbiM b Kopnyc pejiyKTopa, c 
I IIMepofi, B KOTOpOH HaXOJIHTCX Ta3. BTOpOH CBo6ojJHMfi KOHeH 
ipyfiKH HMeeT HaKOHCHHHK, MexaHHHeCKH COejIHHeHHblfi co CTpejI- 

1 oii nPH H3MeHeHHH JjaBJieHHS MeHHeTCa BeJHBIHHa JjeiflOpMaHHH 
1 pyO'iaTOH npyjKHHti, a wecre c Hefi h OTKjiOHeHne cTpejiKH.

I IoKa3aHH» MaHOMerpoB jiojijkhei crporo cooTBeTCTBOBaTb 
nHBJieHHio raaa. HeHcnpaBHbifi MaHOMerp cjiejjyer 3aMeHxn>; pe- 
nyicrop c HeHcnpaBHMM MaHOMerpoM k TKCiuiyaTaiiHH He jioiiyc- 
xacTca.

Ofipanietine c peiyKropaMH (pnc. 5.9). Ilepejr iipncoejinHe- 
iihcm pe^yKTopa k bchthjho SajinoHa Heo6xojjHMo npojiyrb oTBep- 
crae BeHTHjia SajmoHa, otkpmb ero na 1—2 c. IIpH 3T0M CBapinnK 
jlonaceH cToxib b cropoHe ot Bbixojia CTpyn rasa. Ha nrryijepe, 
npoKJiajiKe h pe3b6e h3Khjihoh rafiKH pejiyKTopa He jjojdkiio 5mtb 
i px3H h Macjia. PejiyKTop npHcoejjHHxeTcn npn BMBepHyroM pery- 
IIUpOBOHHOM BHHTe.

[laKHjjHaa rafiKa penyKropa HaBepTbiBaerca Ha HHnnejib BeH- 
rajw ot pyrai h 3aTeM 3aTarHBaerca 6e3 6ojn>nioro ycnjnw racHHWM 
kjiiohom. OTKpbiBax BeHTnjib 6ajuioHa, Hajio cjiejjHTb 3a noKa3aHH- 
>imh MaHOMerpa BbicoKoro jjaBjieiiHa. Heo6xojiHMO oiperyjnipoBaTb 
bhhtom pejiyKTopa pa6onee jjasjieHHe ra3a h nocjie 3Toro nycKarb 
raa b ropeJiKy.

npH nepepbiBax b pa6oTe HeooxojiHMO 3aKpbiBaTb BeHrajib 
OajiJioHa, ocjiaGjMTb peryjinpoBOHHMH bhht pejjyKTopa n BwnycKaTb 
H3 KBMepM HH3KOTO JjaBJieHHM ra3.
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Pnc. 5.9. ycmanoeKa pedyKmopa na (xuuioh:
a - CHflTne KOJtnaKa;
6 - npoflVBKa bchthjis;
b — 3aKpeiuieHHe HaKnjiHoii raftKn;
r — ycraHOBKa paGoiero jjaBjieHM no ManoMerpv.

Ilpn SKcnjiyaTapHH peziyKTopa neo6xonHMo: pa6oraib tojibko 
c HcnpaBHbiMH MaHOMeTpaMH; roiaBHO BpamaTb peryjnipyiomHH 
bhht pejiyKTopa npn ycraHOBjieHHH paooiero uaBjienna ra3a; cne- 
AHTb 3a HcnpaBHocTbio npejjoxpaHHiejibnoro KJianaHa pejjyKTopa; 
npn 3aMep3aHHH peayKTopa OTorpeBaTb ero ropjrqen bojjoh 6e3 
CJiejjOB Maana; peMOHTnpoBaTb peuyKTOpbi tojilko b cnepHajibHbix 
MacrepcKHX.

3aMep3aHHe pejjyKTopa npoHcxojiHT npn pe3K0M chhjkchhh 
^aBJieHHa ra3a. Ecjih ra3 coaep>KHT napbi bohbi, to ohh Moryr 06- 
pa30Baib KpHCTaJUibi JTbjja, KOTopbie 3anojnunoT KaHajibi peuyKTopa 
Ot 3toto iiapymaeTca pa6oTa peayKTopa. OnacHocrb 3aMep3aHH3 
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i eM 3HariurejiBHee, hcm 6ojn»me nepenan uaBJiemiH, BJiaacHOcrb ra3a 
H HHxe TeMiieparypa oKpyacaiomero B03«yxa.

KoHTpojn»Hbie eonpocbi:

1. KaK onpeneJiHTb kbkoh ra3 HaxoanTca b namioM SaJuiOHe?
2. /Jjia nero HyaceH ra30BMH peflyKTop?
3. ^leM OTJnnaiOTCH peuyKTopM npnMoro h oSpaTHoro Jieii- 

CTBHH?
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FJIABA 6. AIlTIAPA iyPA, 11PHMEH>IEMA>I IIPH 
rA3OnJIAMEHHOH OEPAEOTKE 

(IIPE^OXPAHHTEJIEHBIE 3ATBOPEI, V KA3ATE.1EI 
PACXO4A TA3A, TOPEJIKH)

6.1. l lpe ioxpaun re- ibnbie 3aiBopi>i

Ecjih npn cBapKe no k3koh-jih6o npMuune cKopocrb ucreHeHHM 
ropioqen CMecn CTaHer MeHbme ckopocth ee cropaHHM, neperpeeTca 
hjiu sacopHTca Kanaji MympirryKa ropenKH, to mojkct npoH3OHTH 
oSpaTHbiH yn,ap —- BocruiaMeneiine roproueH cmcch b KaHajiax 
ropejJKH h pacnpocrpaHeHHe iiJiaMenn no nuiaHry ropronero ra3a. 
nnaMH mo/kct nonacrb b aueriuieHOBbiil reHepaTop hjih raaoByro 
MarHcrpajH. - npomoiijieT B3pi>iB. fliia lamHibi ot o6pamoro yaapa 
npHMeiuuoT npeflOxpaHHreJiBHbie 3aTBopbi.

IIpeAOXpaHHTejIbHblMH BOJUHIblMH 3aTB0p3MH Ha3bIBaiOT 
ycrpoHCTBa, npejiHasHa'ieHHbie jjjih 3amHTbi aueTHJieHOBbix reHe- 
paTopoB h TpySonpoBOflOB juib roprouHX ra3OB ot npoHHKHOBeHna b 
hhx njiaMeHH o6paTHoro yjiapa, a TaioKe KHcaopozia H3 ropenKH h 
peaaxa h BO3nyxa H3 a’iMOC(|)epbi.

no Ha3HaueHHro npejjoxpaHHrejibHbie aaiBopbi Moryr 6biTb 
HeirrpajibHbie, ycraHaBJiHBaeMbie Ha MarncrpajiH craHHOHapiibix 
apeTHJieHOBbix reHeparopoB, h nocroBbie - y Kaayjoro CBapoHHoro 
nocra hjih Ha ojmonocroBbix reHepaTopax. IIo npejjejibHOMy jraB- 
jieHHio pasjiH'iaioi 3aTBopbi hhskoto (ao 0,01 MTIa), cpejmero (jjo 
0,07 Mlla) h bmcokoto (jio 0,15 Mlla). IIo KOHcrpyKHHH 3aTBopM 
6biBaroT rimpaBJiHHecKne (BOjMHBie) h cyxne.

Bce 3aTBopbi OKpaniHBaroT b 6ejibiH hbct.
Boahhoh 3aTBop .nojDKeH 3anojniaTbca bojioh pp ycraHOBJieH- 

hoto ypOBHX. B cootbctctbhh c pa6ouHM jjaBJieHHeM aHCTHJiena 
npiiMeHaroT BOjumbie 3aTBOpbi hh3koto h cpejmero jiaBJieHHH.

CxeMa pa6oTbi Bojjarioro 3aTBopa hh3koto paBaeiina npH pa3- 
jiHHHbix ycjioBHax noKaaaHa Ha pnc. 6.1 a, 6, b, r. Ha pnc. 6.1, r 
H3o6pa»ceHa KOHcrpyKuna aaTBopa hh3koto jjaBJieHna. AperMJieH 
nocrynaeT b 3aTBop no HempajibHOH Tpy6Ke 1, BbnecHaa BOjjy b 
napyiKHyro Tpy6xy 2. Ilpu o6paTHOM yjjape iuiaMeHH b nempajibHOH 
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ipyfiKe o6pa3yerca BonsHaa npofixa, npenarcTByiomaa npo- 
xoac^eHHio BspbiBHow BOJiHbi Mepes 3aTBOp b auenuieHOBMfi nuiaHr.

Phc. 6.1. Cxeua u KoitcmpyKipia eodmioeo 3ameopa HU3K020 daejienuz: 
a — HanojiHeHBe bqsoiL 6 — HOpMaj&Haa paSoTa, b — oSpaTHbiH y^ap, 

r — nojjcoc BO3^yxa npn HejjocraTKe rasa, — KOHcrpyKnn^ 3aTBOpa hh3koto 
^SBJieHHS OTKptlTOrO THna

B BoaaHofi aaTBop cpejiHero aaBjieHHa (pnc. 6.2) roptoHnn ra3 
bxohht no rpyOKe 1, orjKiiMaa iiiapiiK KnanaHa 2, b Kopnyc 3, 3a- 
HOJIHeHHBIH BOJIOH ^O ypOBHS KOHTpOJIbHOTO KpaHS 6, Hepe3 HHn- 
nejib 5 Hner b ropejiKy. Ilpn o6paTHOM ynape jiaejieHiie b 3aTBope 
pe3KO noBtiniaerca, Bojja jjaBiiT Ha Kjianan 2 h aaxpbiBaeT ero - no- 
nana ra3a npeKpainaerca. BapbiBHaa BOJiHa racHTcs y3KOH njenbio 
Meayiy ctchkoh Kopnyca 3 h jihckom 4. 3to 3arBop 3aKpbiToro iHna. 
B OTKpbiTbix 3aTBopax BspuBHax BOJiHa Bbi6pacbiBaerca b aT- 
Mocijiepy.

67



6

Pmc. 6.2. Cxejua eodmoeo 3ameopa cpeonezo daejiemin 3aKpbimozo muna: 
a - HopwajiLHas paoora; 6 - oSparnMii yjiap; 1 - TpyOKa; 2 - niapiiK KnanaHa;

3 -Kopnyc; 4 - jjhck; 5 - nnnnejib; 6 - KOHTpojn>m>iii xpaH

Bo^sHbie 33TBopi>i ycTaHaBJiHBaiOT Ha apernjieHOBbix reHepa- 
Topax h CBapoHHbix nocrax npn nHTaHHH hx auernjieHOM H3 oomen 
MarHcrpajiH. IIpH nnraHHH noera ot anerHJieHOBoro SajinoHa 3aTBop 
MOJKHO He CTHBHTb, nOTOMy HTO yCT3HOBJieHHMH Ha SaJIJIOHe 
pejiyKTop h 3anojiHinoiiiaH QajuioH nopHcraa Macca HajxeacHo 3a- 
iHHinaioT ero ot oSpaTHoro ynapa

Ilpn nHTaHHH nocra raaaMH — saMeHHTeJiHMH anerHjieHa npn- 
MeiMiOT BojxaHtie saTBopti tojibko 3aicpMToro THna hjih cyxHe 
npefloxpaHHTejitHtie 33TBopM (orHenperpamiTejiH). B hhx jjjih ra- 
tucHwa iuiaMeHH h iipejjynpewieiinH ripoHHKnoBetiiui ero b rasoByro 
MarHcrpajiB npHMemiioT nopncTbie KepaMHMecKHe Maccti, ana- 
crHHHBie MeMSpaHHbie hjth mapoBMe oSpaTHtie KJianaHM (pnc. 6.3).

OSpaTHtie KjianaHti ycraHaBjiHBaioT nocne pejjyKTopa y ra30- 
boto SajuioHa hjih HenocpejicrBeHHO b cern nepejj ropejiKOH npn 
paaBojjKe ra3a no CBaponHHM nocraM TpyGonpoBojiaMH. IIpHMe- 
hjhot oSpaTHHe KJianaHM ipex thiiob, pa3JiH’iHbie no KOHcrpyKHHH:
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c pa3pMBHoii MewGpaHOH npn BMSpoce ropiOHeii CMeca b ax- 
Moc^epy; c Bi>i6pocoM ropionefi CMecn (6e3MeM6paHin>ie); o6ecne- 
■inBaiomHe noflaiy wiaMeracamero ra3a (BO3ayxa hjih a3OTa) iipn 
o6paTHOM yaape iuiaMeim h oflHOBpeMeHHoe nperpaaweinie no/jaw 
ra30B k ropenKe.

6

Phc. 6.3. CxeMbi cyxtix 3ameopoe:
a - c nopHCTOH KepaMHHecKOH Maccon; 1 - Kopnyc; 2 - hhjihhjip H3 nopHcroH 

KepaMHKH; 3 - mapoBOii o6parHi>iii KJianaH; 4 h 5 - KptimKH co nrryijepaMH ana 
uuiaHroB; 6 - npejjoxpannTejibHtiii KnanaH c paapbiBHoii MeM6panoii;

6 - MeMSpaHHtiH 3aTBop; 1 - Kopnyc; 2 - npyxciiHa; 3 - B3pMBHaa KaMepa;
4 - ajiacTHHHaa MeMSpana; 5 - 3anopm>iH KnanaH Ha MewSpaHe;

6 - raaono^BoasmiMH naTpySoK; 7- cefljio; 8 - nerjieBOH TpySonpoBOfl.

Ha pnc. 6.4 npMBejjeii iimaHroBMH o6paTHMii KJianaH c Bbi6po- 
com ropioHeii CMecn b aiMoccjjepy, KOTOpMH ycTaHaBJiHBaeica y ra- 
3OnOflBO.THIIIHX nnyuepoB TOpejIKH.

Phc. 6.4. llbiamoebiu o6parmbiu mianan.
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ii l opnvct I pinMcmeH nopncTbiii MerajuiHHecKBH (|)iun>Tp 4 k 
niiiivi i'iioii KjianaH 5 c HecropaeMMM yiuioTHHTeiieM 6. KnanaH 
iipHCoeflHHxercH k inryHepy ropejncH c noMoipbio naKiwioM raiiKH 
8 h Hininejia 7. IIpH HopMajibHOH paooTe ra3 nocTynaer b HanpaB- 
jieHHH crpejiKH A. IIpH oSpaTHOM ynape raaoBaa CMecb ABHacerca no 
HanpaBJieHHio crpejiKH E, nacTb ee BbiSpacbiBaerca aepe3 KJianaH 5, 
iuiaMM racHTca b (jiHJibTpe 4, a hhckobbih KJianaH 2 nepeKpMBaer 
Hocryn ra3OB b pyxaB Meacfly hhckobbim KJianaHOM 2 h nopHCTbiM 
MerajuiHHecKHM cjjHUbTpoM 4; juia acecrKocTH nocraBJieHa MejjHaa 
ceTKa 3.

6.2. yKa3aTejm pacxo/ia ra3a

PacxojjOMepbi npejmaaHaHeHM ,-uui H3MepeHHa pacxojja ra3a. 
IIpHMeHaiOTca pacxoaoMepbi hbvx thhob: noiuiaBKOBoro h ,apoc- 
ceiibHoro. PacxoaoMep noiuiaBKOBoro THna (poTaMerp) (pnc. 6.5, a, 
6) COCTOHT H3 CTeKJISHHOH Tpy0KH 7 CO IHKajIOH 5 H KOHHHeCKHM 
OTBepCTHeM.

a 6 6

Phc. 6.5. PacxodoMepbi easa:
a - noiuiaBKOBoro THna (poTaMerp); 6 — poTaMSTp PC-3; b — jjpoccejnjHoro Tiina; 

1 - CTeKJisHHaa TpySica; 2 - noiuiaBox; 3 - anajiparMa; 4 - MaHOMeTpw;
5 - niKana
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PacnonaraeTca poTaMerp crporo BepTHKajiBHO, mnpoKHM koh- 
Hom oTBepcTns BBcpx. BHyrpB Tpy6KH noMemaercs nonjiaBOK 2, 
KoropMH mojkct CBoSoflHO b Hefi nepeMeinaiBcs. Ta3, npoxoaa 
cnH3y BBepx qepes TpySxy, nojmHMaer nonjiasoK jio Tex nop, noxa 
KOJibijeBOH 3a3op Mexyiy hhm h ctchkoh TpySKH He jiocTHTHer Be- 
JIHHHHBI, IipH KOTOpoii H3H0p CTpyH T33a ypaBHOBCCHT Maccy no- 
njiaBKa. Hcm SojiBine pacxoji rasa h ero hjiothoctb, tcm BBiine
i lojiHHMCTca nonjiaBOK. IIoiuiaBKH poraMerpoB HaroTaBjiHBaioTcs H3 
aJIIOMHHHfl, OOOHMTa H CT3JIH, OHH HMeiOT pa3JHFIHyiO MaCCy. 
KaxvibiH thii poTaMerpa HMeer cboio rpajiyMpoBO'iHyio nncajiy.

JIpocenBHBiii pacxojioMep (pnc. 6.5, b) nocrpoeH na npHHHHne
ii iMepeHHa nepenaua aaBjieHHH Ha y'iaciKax ro h nocjie jjpocejum- 
pyiomeH flHaiJiparMBi 3 (P1 h P2), kotopbih 33bhcht ot pacxo.ua ra3a 
n H3MepseTcx MaHOMerpoM.

63. PyKaBa (uuiaHm)

PyxaBa (nuiaHTH) cjiyjKar uyia nojiBojja rasa k ropenKe hjih pe- 
KIKy. OHH H3TOTOBJISIOTCS H3 pe3HHBI C OJJHOH HJIH UByMS TKaHe- 
BBIMH npOCJIOHKaMH (pHC. 6.6).

a)

Phc. 6.6. Pe3UHOBbi£ pyicasa (uuiateu): 
a - c TKaHeBMMH npoKjiajiKaMH: 6 — c onnerKon.

PyxaBa BBmycKaiOTcs ipex thhob: I — juis auernjieHa h ra30B- 
3aMeHKTejieH (nponaH h jip.); II — zuis jkhjjkhx ropionnx (H3 6eH- 
3OCTOHKOH pe3HHBl); III----JUIS KHCJIOpOUa. PyKaBa H3TOTOBJI5HOTCH
c BHyrpeHHHMH uHaMerpaMH 6; 9; 12 h 16 mm. /(jis ropenoK c hh3koh 
moliihoctbio njiaMeHH npHMeHsioTcs pyKaBa c BHyrpeHHHM 
UHaMerpoM 6 mm.

pacxo.ua


PyKasa hojdkhm HMcrb OKpacKy HapyacHoro cjiox: KHcnopojjHbie 
— chhtoio, aperMJieHOBbie -— KpacHyto, juui tkhhkoto ropioHero — 
7Kejrryio.

JJjih pa6oTM npn hh3khx TeMnepaTypax (HHXce -35°C) npnMe- 
hxtot HeKpameHHBie pyxaBa H3 mopo3octohkoh peaHHbi. jIjiHtia py- 
KaBa 6eperca He Soiiee 20 m h He MeHee 4,5 m; fljiHHa CTMKyeMWX 
yqacTKOB jjojDKHa 6mtt> He MeHee 3 m; npn MOHTaxcHbix pa6oTax 
aonycKaeTca juiHHa jio 40 m. KpenneHHe pyKaBOB Ha Hnnnejiax ro- 
penoK h Meayiy co6oh (pnc. 6.7) ocyniecTBjiaeTcx cneijHajibHbiMH 
xoMyraMH (pnc. 6.8) hjih mxtkoh oTO7K»ceHHOH npoBOJioKoii.

Phc. 6.7. ffsyxcmopoHHUii Hwmejib d.w coeduHenua uuiaHzoe.

Phc. 6.8. Xouym dnn saKperaeHun uinama na nunnene:
1 - nojiocKa, 2 - nrryiiep, 3 - HaKnjiHaa raiiKa, 4 - ci<o6a, 5 - mjiaHr, 

6 - mrniHHT.

PytcaBa BbinycKaioTca Ha paQouee jiaBjieirae: thhm I h II — ao 
0,6 MTIa, THn III — 40 1,5 MTIa.
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6.4. lv.iaecn(|)HKannsi ropejiOK

ropejiKH - ycTponcTBa, npHMeHjnonmeca jpia CMeniHBaHHa ro- 
pKjqero ra3a c KHCJiopojjoM iijih BO3jjyxoM h noJiyqeHHS KOHueH- 
'ipHpoBaHHoro njiaiweHH Heo6xoAHMofi TeiuioBOH moiiihocth, 4>op- 
Mbl H paSMepOB.

FopejiKH mojkho paa^ejiHTB:
1) no cnocoSy CMenieHHa ropionero ra3a c khcjiopojiom:
a) HH/KeKTopnbie - riojiana ropionero ra3a b CMecHTejn>Hyio 

KaMepy npoH3BojiHTca 3a cner nojicoca ero cTpyeii KHCJiopo.ua, bbi- 
TeKaiomero c 6ojh>ihoh ckopoctbio H3 OTBepcrHS conjia. IIpoHecc 
nojicoca ra3a 6ojiee hh3koto jiaBjicHHa cTpyeii KHCJiopoua, KOTopaa 
nojiBojiiiTCH c 6ojiee bbicokhm paBjieHHeM, Ha3biBaeTC3 HHiKeKUHeH. 
B cMecHTejitHOH KaMepe ocymecrBJiaercs o6pa3OBaHHe ropioHeii 
CMecH. nojiyqeHHaa CMecb no Tpy6xe HaKoiieHiiHKa nocrynaeT b 
MyHflnrryK h, Bbixoaa b aiMoctjiepy, npn cropaHHH o6pa3yer cBa- 
pOHHOe HJiaMS.

Phc. 6.9. CxeMa zopenKU UHMceKmopmzo muna:
1 - wHjpnTVK; 2 - cmsihmh HaKoneHHWK, 3 - cMecHTejrbnax KaMepa;

4 — HHXieKTop; 5,7 — aeHTHjn.; 6 — Hitnne.ni> jijis nojjcoejjnHeHna nuiaHroB.

Jjjia HopMajiBHOH pa6orbi mixeKTopHOH ropejiKH Heo6xojiHMO, 
HioSbi uaBjieHiie KHCJiopojia 6mjio 0,1 - 0,4 MIIA, a jiaBjieHHe aue- 
THjiena - 0,001 - 0,12 Mlla.

6) 6e3bTHJKeKTOpHMe, T.e. ropenKH nOCTOHHHOrO H paBHOTO 
uaBJieHMM o6ohx ra3OB - 0,05 - 0,1 MTIa.

2) no pony npHMeHaeMoro ropionero ra3a:
a) aueTHJieHOBBie;
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Pnc. 6.10. CxeMa zopejixu oeibiHiHceKmopHozo muna
1 - MVHjiinTyK; 2 - TpySua HaKOHeiHHKa; 3, 6 - bchthjih; 4,5- nnnnenb.

6) OKHMaeMbie rasBi:
-Bonopon;
- npHpojjHBiH ra3 - cmccb rasooopasHbix yraeBonoponoB 

CnH2n+2 c npeo6jiajjaioiHHM KOJmnecTBOM MeraHa;
- kokcobmh ra3 - cMect ra3oo6pa3Htix npouyKTOB cyxofi nepe- 

tohkh KaMeHHoro yrax b kokcobbix 6aTapeax, couepacamaa 40-60% 
H2, 20-30% CH4; 5-12% CO; 1,5-4% Ctih^; 1,5-14% N2; 2-3% 
CO2h 0,4-1 %O2;

- He<|)TXHOH ras - ecrecTBeHHBiH, pacTBopeHHBiH b netJjTH h 
npencraBJixioniHH co6oh cMecB nponaHa, 6yraHa h bbicokomojic- 
KyjiapHBix yrjieBonoponoB, h HCKyccTBeHHBiH, nojiyqaeMBiH npn 
nepepa6oTKe He(|)TH h npejicTaBJiaiomnn co6oh CMect Bonopojia (uo 
60%) c napaifiHHOBBiMH h ojietfmHOBBiMH yraeBonoponaMH;

- ropoacKOH ras - CMecB lipnpomioro ra3a (ochobhoh KOMno- 
HeHT) C KOKCOBBIM Ta30M;

b) cacHJKeHHBie ra3Bi:
- nponaH - ra3, coctoshihh raaBHMM o6pa3OM H3 nponaHa hjih 

nponaHa h nponiuieHa;
- 6yraH - ra3, coctosihhh raaBHBiM o6pa30M H3 6yraHa hjhi 6y- 

TaHa h 6yTHjieHa;
- cMecB nponaHa h 6yraHa - ra3, coctoxhihh raaBHBiM o6pa3OM 

H3 nponana h 6yraHa hjih H3 nponaHa, 6yraHa, nponHJieHa h 6yrH- 
jieHa;

3) no npHMeHseMOMy okhcjihtcjiio:
- KHcnopojiHBie;
- BO3nyniHBie.
4) no HHCJiy KopnycoB ropejiKH:
- OAHOKopnycHbie;
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m noroKopnycHbie;
6) no Bnoy h KOJiHnecTBy oTBepcTHH njia ropioqeH CMecn: 

OflHocoiuioBMe;
- MHoroconnoBbie;
- HicjieBBie;
7) no moihhocth iuiaMeHH:
- MHKpoMOiiiHOCTH (pacxojj ropioqero ra3a 0,005 - 0,06 m3/h);
- Majioii moihhocth (0,025 - 0,4 m3/*i);
- cpenHen moiiihocth (0,05-2,8 mVh);
- Gojibhioh moihhocth (2,8 - 7 m3/h);
8) no HasHaneHHio:
а) yHHBepcajaHBie;
б) cneHHaJitHBie: - jjjia ra3OBOH cBapKii; - jpia ra3onpeccoBOH 

< napKH; - 4jih naHKH; - nna HannaBKH; - juia HanbuieHHa; - juia 
mccthoh repMooopaooTKH; - jijih MeciHoro nofloipeBa nepeji CBap- 
i.oh; - mia ra3owiaMeHHOH npaBKn; - jma nepepacnpejjejieiina 
niiyrpeHHHX HanpaaceHHH; - jpia ohhctkh noBepxHocrn; - juw 06- 
pafioTKH HeMeiaJuiHnecKHx MaTepHajioB.

C'BapoHHaa ropejiKa jiojnKHa hmctb He6ojn>mHe Maccy h paa- 
Mcpbi. B ropejiKe jiojukho oSecneqHBarBca cMeineHHe lopiouero h 
KMCJiopojia b TpeSyeMOM cooTHomeHHH, HanpHMep, juia anernjie- 
noBbix ropenoK oTHomemae o6beMa KHCJiopojja k o6i>eMy anernjieHa 
b CMecH jiojdkho SbiTb b npejiejiax 0,8... 1,5. 3to cooTHomeHHe 
jiojukho nojpjepJKHBaiBca npn pa6oTe ropejiKH nocToaHHbiM h pe- 
i yiiHpoBaTbca cBapmHKOM no Mepe HeooxojiHMOciH. FopejiKa 
/lOJOKHa o6ecneHHBaTb H3MeHeHne mohihocth njiaMeHH b 3aBHCH- 
mocth ot tojhhhhbi CBapHBaeMOH neTajiH, BbipaacaeMoe paCXOJJOM 
ropiOHero b jjm3/h. Ckopoctb Bbixojja H3 ropejncH ropioaeH CMecn 
HOJDKHa 6biTb 6ojn»me CKopocTH ee BOciuiaMeHeHHX h odecnemi- 
HaTbca b npenenax 50... 170 m/c. 3to npejjoTBparHT bo3mo>khoctb 
o6paTHbix ynapoB npn hopm3jibhoh pa6oTe ropenKH. ropejnca 
jiojiaoia 6biTb 6e3onacHOH b pa6oTe. Bce ee coejiHHeHHa jiojdkhbi 
6biTb repMeTHHHbiMH, a nnaMa o6parHoro yjiapa jjojokho racHTbca
IipH 3aKpbIBaHHH BeHTHJia.
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6.5. Bitibi ropejiOK

ZIjih CBapKH name Bcero npKMeiiaiOT onHOiuiaMeHHbie kh- 
MceKTopHtie ropejiKH, paooTaiomue Ha CMecn apeTWieHa c khcjio- 
ponOM. B HHaceKTopHoii ropejnce nouaua ropiOHero ra3a b cmcch- 
TejiBHyio KaMepy npoucxojiHT 3a cneT noncoca ero crpyen khcjio- 
pojja, BbrreKaioHiero c Qojibihoh CKopocrtio H3 orBepcTHa.

3to MBJiemie nojjcoca Ha3biBaiOT iiHBKeKHHeH, oiKyna h npo- 
H3OHUIO H33BaHHe T3KHX ropenoK. Kncjiopou nocrynaeT iepe3 
HKnnejn. 1, TpyoKy 3 n BeHTiun. 9 b HHaceKTop 8. Hhjkcktop npejj- 
craBJineT co5on ijHJiHHnpHHecKyio zieranb c LieHTpajibHMM KaHaaoM 
Manoro nHaMerpa - juia KHCJiopo^a h nepniJjepnHHBiMH, pajinanbHO 
pacnojioaceHHbiMH KananaMH - hjih aiiernJieHa (pnc. 6.11).

Phc. 6.11. HHOKexmopHoe ycmpoiicmeo:
1 - CMecHTenbHaa Kawepa; 2 - HHJKeKrop; 3 — Kopnyc ropejnai.

H3 KaHajia HHaceKTopa KHCJiopon c Sojibuion CKopocrbio bmxo- 
jiht b CMecHTejibHyio KaMepy 7 h 3acacMBaer b Hee anerHJieH, ko- 
TopbiH nonaercx iepe3 HHiinejib 2, BeHTiuib 4 h KaHariM c HapyacHOH 
cropoHM HH^ceKTopa 8. Fopio'iaa CMecb npoxojjnr no TpySxe 
HaKOHeHHHKa 5 k MyHnniTVKy 6, Ha Bbixone KOToporo, cropaa, 06- 
pa3yer njiam. JX'ia HopMajibHOH pa6oTM KHaceKTopHbix ropenoK 

76



ii< ..i-sojiwmo, uto6h naBjieHiie Kncjiopojia 6mjio 0,15...0,5 MTIa, a 
imuiine auermieHa - 0,001...0,12 Mlla. HarpeB HaKOHenHHKa 

ini i . KiopHoii ropejiKH hjih aacopeHHe MyiijiiirryKa npHBoasT k 
vih nmcHHio naBneHHa b ipySKe HaKOHeHHHKa MyrijmiTyKa, 3to 
i uH kaer hhjkckiihio — nocrynjieHHe aueTHjieHa b CMecHTejibHyio 
i nMcpy yMeHtmaerca, CMect nepeoSoramaercH khcjiopoaom. Taxoe 
ii. uocroHHCTBO cocraBa ropionen CMecn - HenocraTOK hh- 
i. M opHMX ropejiOK, cBapmHKy npHxoflHTca oxjiaxqjaTb HaKone'i- 

inn. ropejiKH h perynapHo nponnmaTb MyHjjnnyK jiaiyHHofi npo- 
. .. iokoh. npewMymecTBO HHxceKTOpHbix ropenoK - bo3mojkhoctb 

. i oii'iHBOH paSoTbi jxaace npu ManoM uaBjieiiHW roproiero ra3a.
MeHee yHHBepcajn>Hti 6e3biH>KeKTopribie ropejncH. B hhx ro- 

pio'IHH Ta3 H KHCJIOpOfl IIOJjai-OTCJI nOfl OflHHaKOBblM JjaBJieHHeM 
0.05.. 0,1 Mlla. JJjui TOHHoro peryjiHpoBaHHa jjaBJieiiHM ra3OB BeH- 
ihjih othx ropenoK cHaojKeHM nrojibnaTbiMH inni-iHjiejuiMH. 
I .c ibiHJKeKTopHbie ropejiKH He Moryr paSoTaTb Ha ropioqeM hh3koto 
niiBjieHHX. OjiHaKO ohh o6ecneHHBaioT nocroxHHbifi cocraB ro- 
pio'jefi CMecH bo Bpem pa6orbi h npociM no KOHcrpyKiiHH.

Phc. 6.12. FopexKa Se3biHM!eKmopHait F-l:
1 - HaKOHe4HMi<; 2 - jiosHpyrouiHH Kanaji; 3 - Kopnyc; 4 - peryjinpoBOHHbie 

BeHTU.au; 5 - Hrojn.naTi.rii mnHHaeni,; 6 - ctboji.

B 3aBHCHMOCTH OT MOHJHOCTH IUiaMeHH OJJHOIIJiaMeHHbie ro- 
penKH juia anerHjieno-KHCJiopojiHOH cBapKH jiejixr na nerMpe THna. 
9to oesbiHTKeKiopnan ropenKa F1 mhkpomoiuhocth (c pacxojiOM 
aucTHjieHa 5.. 60 jim3Ai) h ipn HHxceKTopHbix ropenKH: F2 - Majiofi 
(25...700 jjmVh), 13 - cpeAHefi (50...2500 ,hm3Ai) h T4 - SoJibniofi 
(2500...7000 ,nM3/ti) moihhocth. K KaxsmoMy THiry ropenKH npiijia- 
CTCX KOMIIJieKT CMeHHblX HaKOHCHHHKOB, o6o3HauaeMBIX HOMepaMH. 
Hcm Bbinie HOMep HaKOHenHHKa, TeM 6oiibine bo3mokhhih pacxoji 
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rasauepea nero. Hanpnwep, ropejnca TnnaF2 KOMnjieKTyerca lun'bio 
HaKOHeHHHKaMH (N° 0,1, 2, 3 h 4), ropejiKa Tnna T3 - ceMbio HaKo- 
HeHHHKaMH (ra6jiHiia 6.1). /(HanasoHM pacxoaa ra3a nepes HaKo- 
HeHHHKH coceflHnx HOMepoB B33HMHO nepeKptiBaiOTcx. 3to oSecne- 
RHBaer bo3mojkhocti> iuiaBHOH peryjinpoBKH moiuhocth iuiaMeHH 
ropejioK nyreM saMeHbi HaKOHenHUKOB n MaHnnvjinpoBaHiiH 
BeHTHJISMH ropejIKH.

Phc. 6.13. BHeumult eud upa3pe3 UHOtceKmopHbtx eopenoK
a - Tjma 13, 6 - Tnna F2; 1 - TpySica HaKOHenHHKa; 2 - cMecirrejiMiaa KaMepa;

3 h 5 - pe3HHOBtie ynjiorHHTenbHLie KOJiwia; 4 - moxobhhok;
5 - yiuioTHHTejiLHbm KJianan; 7 - njiacTMaccoBas pyKoan<a, 8 - apernjieHOBMH 

Hnnejit; 9 - Kopnyc; 10 - MinKeKTop; 11 - HaicHjniaa rawKa; 12 - MVHnniTyK.
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1

Phc. 6.14. ropejiKa UHMceKmopHan muna 1-4:
I - MVHAniTVK; 2 - CMecBTejibHaa Kaxiepa; 3 - HHaceKTOp; 4 - TpySKa 

HaKOHCHHHKa; 5 — peryjinpoBOHHMe BeHTiuiH.

Ta6jinija6.1
l cxHHHecKne xapaKTepHCTHKH ropejioK Majioii h cpe iiieii

MOIHHOCTH 12 H 13

____________ HoMep HaKOHeHHHKa
1 lapaMerpbi 0 1 2 3 4 5 6 7

ibjimHHa 
muKoyrJie- 
pO/lMCTOH 
rnuiH, mm 0,3-0,6 0,5-1,5 1,0-2,5 2,5-4 4-7 7-11 10-18 17-30

Pacxo^, ji/h: 
nuerrMJieHa 25-60 50-125 120-140 230-430 400-700 660-1100 1030-1750 1700-2800
Knc/iopoaa 28-70 55-135 130-260 250-440 430-750 740-1200 1150-1950 1900-3100

/laBJieHHe 
nanxofleb 
ropejncy, 
MHa 
aneTHJieHa >0,001 >0,001 >0,001 >0,001 >0,001 >0,001 >0,001 >0,001
KMCJlOpOaa 3.08-0,4 0,1-0,4 0,15-0,4 0,2-0,4 07-0,4 0,2-0,4 07-0,4 0,2-0,4
/lnaMeTp 
OTBepCTHH, 
mm: 
iiH>KeKTOpa 0,18 0,25 0,35 0,45 0,6 0,75 0,95 U
MyHAiinyKa 0,6 0,85 0,15 1,5 1,9 2,3 2,8 3,5
('KOpOCTb 
HCTeHeHJM 
CMeCH H3 
MyH^iinyKa, 
m/c 40-135 50-130 65-135 75-135 80-140 90-150 100-160 110-170
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I opejiKM afla iiponaH-oyraHOBOH cmcch h .tjui Apyrux raroB - 
laMeHHTeuieH aueTiuieHa OTJiMHaiOTca ot auerHJieHOBbix ropejios 

icm, ito ohh CHaSaceHbi ycrpoHCTBOM flflji noflorpeaa cMecn ropio- 
'iero ra3a c KHCJiopoaoM flo Bbixoaa ee H3 KaHana MywmiTVKa (pnc. 
6.15).

Phc. 6.15. HaKOueHHUK zopenKU I3V-2 d.na nponan-SymanoGoii 
cwecu c nodoepeeameneM:

1 - MyHjjnrryK; 2 - noaorpesaionias Kainepa; 3 — no.jorpeBare.rb; 4 - conna 
noAorpeBaTeira; 5 - TpySxa ®ia roproqeii cMecji; 6 - ^aKenbi noaorpeBaioinero 

luiaMeHH.

IIoAorpeBaTejib BBHHHHsaeTca Meaqjy HaKOHeHHHKOM h Mynq- 
urryKOM ropejiKH, nepe3 OTBepcTHs coiuia 'iacTb ropiOHeH cmcch 
bbixoaht Hapyacy enje flo MynnmTyKa. IIpH paSoTe ropejncH wiaMS 
ot cropaHHs 3Toii nacrH cMecH ooBojiaKKBaer MynamTyK h rioao- 
rpeBaer flo TeMnepaTypti 300...350 °C npoxoaainyio sepes Hero 
ocHOBHyio nacTb CMecn. B pe3yritTaTe CKopocrb cropaiiHM ra3a h 
TeMnepaTypa cBapoiHoro wiaMeHH noBbimaiOTca. 9to yBejiHHHBaer 
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n|)l|>CKTHBHyiO M0IIIH0CTb IUiaMeHH Ii npOH3BOAHTeJIbHOCTb npO- 

>>■ < < .1 oGpaGoTKH MerajDia.

( neuHajiH3HpoBaHHBie ropejixn iipemraii-iaHeKbi jpia BbinojiHe- 
ini i <vmoH TexHOJiomHecKOH onepauHH: HanjiaBKH, nainai, HarpeBa 
111 rcpMoo6pa6oTKH h npaBKH Merajuia hjih juih ohhctkh noBepx- 

11«" ICII OT pJKaBHHHbl H 3arpS3HeHHH; MHOTOnjiaMeHHbie ropeJIKH - 
i i i raaonpeccoBoii CBapKH. YcrpoHCTBO othx ropejiOK npaKTHHecKH 

i .ii <>c xe, KaK h y ropenoK ajix CBapKH. Otjihhhh saKJiionaTOTcs b 
i|>opMc, pa3Mepax hjih KOJinnecTBe MyHjjnrryKOB, b HajiHHHH cne- 
UiiajibHMX npHcnocodjieHHH, HanpHMep, noponiKOBBix HHTarejieH Ha 
mpejiKax ana HannaBKH TBepjibix hokpmthh noponiKOBbiM npn- 
< .i io'ihbim MaTepnajiOM.

O6pameHne c ropejncaMH. HapymeHHe paooTbi HiuKeKTop- 
noro ycipoHCTBa npnBOjjHT k oSpaTHHM yjiapaM iuiaMeHH h chh- 

i itihkj 3anaca aperHjieHa b ropio'iCH cMecn. 3anac anenuieHa 
upcjicTaBjiaeT co6oii yBeiiHTCHHe ero pacxona npn nojiHOCTBio ot- 
KpUTOM auerHjieHOBOM BeHTHJie ropejiKH no cpaBHeHino c nac- 
noprHbiM pacxoaoM aaa jjaHHoro HOMepa MyHjjnrryKa. IIpH'iHHaMM 
>ihx HenoaaAOK Moryr 6bitb sacopeHne KHCJiopojjHoro Kanajia,

Mpe3MepHoe yBejmneHHe ero flHaMerpa BCJiejjcTBne H3Hoca aueiH- 
iichobmx KaHanoB, CMeiiieHHe HHXceKTopa no oTHonieHHio k CMecn- 
i cjibHOH KaMepe h HapyoKHbie noBpe>i<aeHHJi HHaceKTopa. ^jis Hop- 
MaribHOH pa6oTbi ropejiKH iniaMerp bmxohhoto KaHana MyHjiiirryKa 
jloji/Keri 6biTb paseH jinaMeipy KaHaaa cMecHTejibHoii KaMepui, a 
HHaMerp KaHajia HH»ceKTopa — b 3 paaa MCHbiiie.

ITocajioHHoe Mecro HHiKeKTopa oiperyjiHpoBaHO juia HiDKeK- 
ropOB, BXOflaiHHX B KOMIUieKT TOpeJIKH.

IIpoBepKa ropejiKH Ha HHJKeKijHfo (pa3peaceHHe) npoBoawTca 
KTOKixbin pas nepea nanajioM paSoTbi h npn cMeHe HaKOHenHHKa. JJjia 
iToro b HHimeJia CHHMaercn apeTHjieHOBbiH pyxaB h OTKpbiBaercn 
KHCJiopoAHMH BeHiujib (piic. 6.16, a h 6). B aiierHJieHOBOM HHnnene 
ncnpaBHoii ropejiKH nojEKeH coiaaBanxjH noucoc, o6Ha- 
pyjKHBaeMbiii npnKOCHOBeHneM najiMia k OTBepcrino HiinnejTH (pnc. 
6.16, b). ITocJie npoBepKH ropejiKH k rien mojkho npncoejjHHHTb o6a 
iiuiaHra h 3aacenb ropionyio CMecu (pnc. 6.16, r h u).
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Phc. 6.16. npouepKa u nodeomoeKa eopenoK k pafiome.

n<wiep>KaHMe MyHunrryKa b HajuiexcameM coctoxhhh o6ec- 
neHHBaeT HOpManbHoe iuiaMS no (popMe h pa3MepaM. MynacLUTyKH 
paSoTaiOT b ycnoBHax bhcokoh TeMnepaTypu, noflBepraiOTca Me- 
xaHHuecKOMy paapynieuiuo ot opbor npn cBapxe h Tpe6yioT yxo.ua 
3a hhmh (HHCTKa, oxjiaayjeHHe h t. jj.). Phckh, 3aflHpbi, Harap Ha 
creHKax oTBepcma BbixojjHoro KaHajia MyHjuirryKa cHHJKaior cko- 
pocrb Bbixojia ropioneH CMecn h cnoco6cTByioT o6pa3OBaHino 
xjioiikob h o6paTHbix ygapoB, ncKaacaroT (jjopMy njiaMeuH 3th He- 
jjocTaTKH ycTpaHfflOT nojipesKOH ropija MyHuurryKa Ha 0,5 — 1 mm, 
Kajin6poBKOH h nojmpoBKOH BbixojjHoro OTBepcnm.

Ilocjie Kaayioro peMOHTa uerajiH ropeJiOK o6s3aTejibHO o6e3- 
JKHpHBaiOT 6eH3HHOM.

KoirrpojibHJbie Bonpocbi:

1. JJjia uero hvmm npejioxpaHHTejibHbie 3aTBopbi?
2. KaKHe BMnycKaioT thiim nuiaHroB jpia nonBOjja ra3OB h KaK 

hx oTJiHHHTb upyr ot npyra?
3. KaKHe thiim ropejioK npHMenaioT npn ra3onjiaMeHHoii 06- 

pa6once?
4. KaKHe Tpe6oBaHnx npe^bHBJiaioTca k cBapouHbiM ropejiKaM?
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FJIABA 7. I A3OBA5I CBAPKA

7.1. TexHMKa raiOBoii csapiai

raSOBOH CBapKOH MO3KHO BbinOJIHai'b HHJKHHe, FOpHSOHTaJlbHbie, 
i» 11 i nKaabHbie h norojioHHbie hibm. Han6ojiee ipynHO Bbino.waTb 
iinrojioHHbie hibbi, TaK khk b 3tom cjiyrae CBapmmc flOJOKeH no/mep- 
MtB<m> h pacnpepejiMTb no niBy mchhkhh MeTajin, Hcnojibsya 
(.nuienHe ra3OB iuiaMeHH. HaH6ojiee lacro ra3OBOH CBapKOH 

1.1.1110JIHWT cibiKOBbie coeflHHeHna, peace yrJiOBbie coejjHHeHHa. 
IU3OBOH CBapKOH He peKOMenjiyeTCH BbmojiHHTb coejiHHerma 
iiiaxjiecncy h TaBpoBbie, tsk kbk ohh ipeGyiOT HHTencHBHoro HarpeBa 
ucrajuia h conpoBoacnaiOTca noBbimeHHbiM KopooneimeM HS/iejimi.

OrSopTOBaHHbie coejjiiHeHiia tohkoto Meraiuia CBapHBaiOT 6e3 
npHca/jOHHOH npoBOJiOKH. npHMeiunoT npcpbiBHCTbie h HenpepuiB- 
iii.ie ihbm, a Taoce hibm oahocjiohhmc h MHOrocjiOHHbie. Ilepea 
i liapKOii KpOMKH THiaTejIbHO OHHIIiaiOT OT CJieilOB Macjia, KpaCKH, 
pacaBHHHbi, OKajiHHbi, BJiarH h npomix laipaBHeHiiii.

B Ta6ji. 7.1 noKasaHa noiuoTOBKa kpomok npn rasoBOH CBapKe 
vi JiepojiHCTMX CTajieii ctmkobhmh niBaMH.

IJjiaMH ropejncH HanpaBJiaiOT Ha CBapHBaeMMH MeTajui thk, 
■ito6m KpoMKH Meramia HaxojpuiHCb b BOCCTaHOBHTejitHOH sone, Ha 
paccTOHHHH 2—6 mm ot KOHija aqpa. KacaTbca paciuiaBJieHHoro 
Mcrajuia kohiiom a/jpa Hejn>3H, thk khk 3to Bbi3OBer HayrjiepoacH- 
naHne MeTajuia BaHHM. Kohch npncajiomioii npoBOjioKH Taicace 
JIOJlMCeH HaXOJJHTbCa B BOCCTaHOBHTejIbHOH 3OHe HJIH 6bITb 
iioipyaceHHMM b BaHHy paciuiaBJieHHoro Merajuia. B tom Mecre, 
icyjia HanpaBJieH icoHep ajjpa imaMeHH, ikhjikhh MeTaiui naBJieHHeM 
ra3OB cnerKa pas^yBaerca b CTOpoHM, o6paaya yrJiy6jieHHe b 
CBapOHHOH BaHHe.

CKOpocTb HarpeBa Merajuia npH ra30B0H CBapKe momcho pery- 
iinpoeaTb, H3MeHaa yroji HaKJiOHa MyHjimTVKa k noBepxHOCTH Me- 
rajuia(pHC. 7.1).
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Tadjiuya 7.1
lIoiroroBKa kpomok npH rasoBOH csapKe ctkikobkix

coefliiHeHHH

Ha3Bamie uiBa C'xewa uiBa PasMepbi, mm
TOJIUIMHa
Merajuia,

S

3a30p, 
b

npHiyn- 
jieHiie, 

c
C OrSopTOBKOH KpOMOK 6e3 
npHca^OTHoro Mera-uia

0,5-1 - 1-2

Ee3 CKOCaKpOMOK,
O^HOCTOpOHHnil

1-5 0,5-2 -

Ee3 CKOCa KpOMOK,
ABYXCTOpOHHHH

3-6 1-2 -

V - o6pa3HMH 6-15 2-4 1,5-3

X - o6pa3HMH 70-90°

§

15-25 2-4 2-4

V - o6pa3HbiH npH jniciax 
pa3HOH TOamHHfcl

5,*tet2SS

5-20 2-4 1,5-2,5

X - o6pa3HbiH npn JincTax 
pa3HOH TOJIIipiHbl

7

2

!?*’
|ph

12-30 3-4 2-4

Phc. 7.1. Hwnueyzna uaKioHa .Myuduimym eopemi ua eayGuay nponjiaejiemia: 
a - CBapxa npn msjiom yrae, 6 - CBapxa npn oojtbiiiom yr.ae.
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1Icm ooHbiue 3tot yroji, tcm 6ojibme Tewia nepejtaercx ot iuia- 
mchh MeTaiuiy h TeM 6bicrpee oh 6yner HarpesaibCH. IIpH CBapKe 
iojictoto hjim xopoino npoBO/jaujero reiuio MeTamia (HanpnMep, 
i' pacHOH MeflH) yron HUKJiOHa MyH/uirryKa a 6epyr 6ojn>ine, neM iipn 
i Bapxe TOHKoro hjih c hh3koh TeiuionpoBOUHOCTbio.

Ha pHC. 7.2, a noKa'iaHbi yrjibi HaKJiOHa MynunrryKa, peKOMeH- 
ayeMbie npu jieBOii CBapxe crajin pa3JiHHHOH tojhphhbi.

Ha pnc. 7.2, 6 noKa3aHbi cnoco6bi nepeMeipeHHs MyHjmrryKa no 
iiiny. Ochobhbim xBjmerca nepeMeipeHHe MyHjunryKa b/jojib iiiBa. 
I lonepeuHMe h KpyroBbie UBHaceHHa hbjuhotcji BcnoMOraTejibHbiMH 
n cjiyjKaT jjjia peryjmpoBaHMa ckopocth nporpeBa h paciuiaBJieHHa 
kpomok, a TaioKe cnoco6cTByioT o6pa30BaHHio hjokhoh (JiopMbi 
CBapHoro mBa.

V -

■f/

Phc. 7.2. naKJiona (a) u cnocoGei nepeMeiqeHua (6) MyuduimyKa npu 
ea3oeou ceapxe.

Cnoco6 4 (cm. pnc. 7.2, 6) npHMeHjnor npH CBapKe tohkoto 
Merajma, cnoco6bi 2 h 3 — npn cBapxe Merajma cpejjneH tojhiihhh. 
Bo BpeMa CBapKH HyacHO crpeMHTbca k TOMy, hto6h Merajui BaHHbi 
Bcer/ja 6mji sainHinen or OKpyacaiomero BO3/jyxa ra3aMH 
BOCCTaHOBHTejIbHOH 30HBI IIJiaMeHH. IIoaTOMy cnoco6 1, npH KOTO- 
poM imaMs nepHOflHHecKH otboahtch b CTopoHy, npHMCHUTb He 
peKOMeH/jyercji, tbk khk npn HeM bo3mojkho OKHCJieHHe Merajuia 
KHCJIOpO/JOM BO3/jyxa.
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7.2. JlesaH n npasaa csapxa

JleeaH csapica (pnc. 7.3, a). 3tot cnocoo nanSojiee pacnpo- 
crpaHeH. Ero npHMemnoT npn CBapKe tohkhx h jierKOiuiaBKHx Me- 
TajuioB. TopejiKy nepeMemaiOT cnpaBa HaneBo, a npHcaaoHHyio 
npoBOJiOKy Benyr BnepejjH imaMeHH, KOTopoe HanpaBJimoT Ha He- 
CBapemibiH ynacTOK niBa Ha pac. 2.3.3, a BHH3y noKa3aHa cxeMa 
HBHJKeHHa MyHjHHTVKa H npoBOJiOKH ripn jieBOM cnoco6e CBapKH. 
Moihhoctb miaMeHH npn JieBOH CBapxe 6epyr ot 100 jjo 130 zim3 
aijeTHJieHa b nac Ha 1 mm tojhuhhli MeTajuia (crajiH).

JleBas CBapKa oSecneHHBaer 6onee paBHOMepHyio BbicoTy h 
nmpHHy niBa b CBapHOM coe^HHCHHH, HaH6ojn>myio npoH3BOflH- 
TeJIBHOCTb H MeHBHiyiO CTOHMOCTb HpH CBapKe JIHCTOB TOJHIJHHOH no 
5 mm. 3to o6i>acHseTCs TeM, hto iuiaMa npeflBapHTejibHO nojjo- 
rpeBaer ochobhoh Merajui, nojuieacaiHHH CBapKe. KpoMeToro, neBaa 
CBapKa npome no BbinojmeHHio h He Tpe6yeT ot CBapmnKa 
npHo6peTeHH» 6ojh>ihhx HaBbiKOB.

cfapjts

Phc. 7.3. CnocoSu ceapxu:
a — jieBbifi, 6 — npaBbin; 1 — momsht CBapsn; 2 — cxeMbi nBi»KeHHH 

MyHjninysa h npoBOJioxH; 3 — yrabi nasjiOHa MyH/iuiTvica h iipobojiokh

IIoBMmeHHe CKOpocrn npn JieBOil CBapxe no cpaBHeimio c 
npaBOH Moacer npoHC.xo.aHTb jihihb 40 Tex nop, noxa norjiomeHHe 
TeiuiOTbi H3flejiHeM (norepH) He3HaHHrejn>HO, a oto BO3Moaoio 
tojibko npn csapKe tohkhx jihctob.
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llpw TOjnnnHe jihctob 6oJiee 5 mm jieBaa CBapKa no ckopocth 
v< i ynaer npaBoii.

IIpanaH cnapKa (pnc. 7.3, 6). TopejiKy Bejiyr cneBa HanpaBo, 
iipncEUiomiyio npOBOJioKy nepeMemaiOT Bcneji 3a ropejiKOH. IIjiaMa 
iianpaBJunoT Ha KOHeu npoBOJiOKH h CBapeHHbifi ynacroK niBa. TIo- 
ncpeniibie KOJieSaTejitHtie ABHjKeiiHa npoH3Bon»T He tbk nacro, kbk 
npn jieBOH cBapKe. MyHnniTVKOM nejiaioT He3HanHTejn>HBie no- 
nepcHHbie KOJieSaHHs; npH cBapKe Merajina tojihihhoh MeHee 8 mm 
MyiiHiinyK nepejiBwraioT bhojii, och niBa 6e3 nonepemibix jiBHJKe- 
nwfi. KoHeu npoBOJiOKH nepacaT norpyaceHHbiM b cBaponHyio BaHHy 
n nepeMeniHBaioT hm jkhjikhh Merajui, ueM oSjierqaerca ynaJieHHe 
okhcjiob h mjiaKOB. Teiuio njiaMeHH pacceHBaerca b MeHbinen cre- 
ueiiH h Hcnojib3yerca Jiynine, qeM npH jieBOH CBapKe. IIoaTOMy npn 
iipaBoii cBapKe yroji pacKpbrnm uiBa jjejiaioT He 90°, a 60—70°, hto 
yMeHbinaeT KOJiHuecTBO HanjiaBJiaeMoro Merajuia, pacxojj npo- 
bojiokh h KopoQjieiiHe H3AeJiHH ot ycajjKH Merajuia mBa.

IIpaBOH cBapKoii uejiecoo6pa3HO coenHHMTb Merajui tojiihhhoh 
cBbime 3 mm, a TaioKe Merajui bbicokoh TenjionpoBouHOCTH c pa3- 
nejiKOH KpoMOK, KaK, HanpHMep, KpacHyio Mejjb. KauecTBO uiea npn 
irpaBoii CBapKe Bbinie, neM npn jieBon, noroMy hto paciuiaBjieHHbiH 
Mcrajui jiyqnie 3ainjiineH ruraMeneM, KOTopoe ojjnoBpeMenHo ot- 
>KHBaeT HaiuiaBJieHHbiH Merajiji h 3aMejuurer ero oxnaiKjieHHe 
BcJiejicTBHe jiyqinero HcnojibsoBaHHa Teiuia npaBas CBapxa Merajuia 
(lOJIbUIHX TOJHHHH 3KOHOMHHHee H IIpOH3BOAHTeJIbHee JieBOH — 
cKopocTb npaBOH CBapKH Ha 10—20% Bbiuie, a okohomhh ra3OB co- 
craBJMer 10-15%.

npaBOH CBapKOH COejJHHHIOT CTaJIb TOJHHHHOH Jio 6 MM 6e3 
cKoca KpoMOK, c nojiHbiM npoBapoM, 6e3 nojiBapKH c o6paTHOH 
cTopoHbi. MoniHocTb iuiaMeHH npn npaBofi cBapKe 6epyr ot 120 jio 
150 jjm3 anei HjieHa b uac Ha 1 mm tojhhhhbi Merajuia (craiiH). 
MynmirryK jiojokch SbiTb HaKjroHeH k CBapnBaeMOMy Meraiuiy nojj 
yrjioM He MeHee 40°.

IIpH npaBofi CBapue peKOMeHjryerca npHMeHSTb npncajioHHyio 
rrpoBOjioKy jiHaMeTpoM, paBHbiM noJioBnHe tojhhhhh cBapiiBaeMoro 
MeTajuia:

d = S/2, mm.
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I Ipn jicBott CBapKe nojn>3yrc>Tca npoBOJioKOH jmaMeTpoM Ha Imm 
Oojibine, <icm npn npaBOH CBapKe:

d = S/2 +1, mm.

IIpoBOJioKa jjHaMeTpoM 6onee 6—8 mm npH ra3OBOH CBapKe He 
npHMeHMerca.

7.3. PesKHM ra iOBoii ceapKH

K napaMerpaM pexcHMa ra3onjiaMeHHOH CBapKH othocstcs: 
moihhoctb njiaMeHH, ero cocraB, juiaMerp npHcajjoHHOH npoBOJioKH, 
ee pacxojj. Bi>i6op peacHMa cBapKH 3ubhcht ot Tenjio(f)H3H<iecKHx 
cbohctb Merajuia, pa3MepoB h cfiopMbi cBapHBaeMOH jieTajiH, 
cnoco6a CBapKH h nojioaceHHs cBapHoro liiBa b npocrpaHcrBe.

MonjHocrb iuiaMeHH M, ji/h, nponopuHOHajibHa TOjnuHHe CBa- 
pHBaeMoro MeTajuia S, mm:

Q = K„,S.

KoatjlljlHHHeHT IiponopHHOHaJILHOCTH Km — 3TO VUejIMIblH 
pacxou aueTHjieHa b ji/h, Heo6xouHMtiH juia cBapKH jjaHHoro Me- 
Tajuia tojhiihhoh 1 mm. Oh ycraHOBjieH oiibithmm nyreM h paBeH, 
HanpnMep, juia yuiepojiHcroH crajiH, uyryHa h jiaiyHH - 100... 130 
ji/h, jjJia JiernpoBaHHOH crajiH h ajnoMHHHeBtix cnjiaBOB - 75 ji/h, jum 
MejjH - 150...200 ji/h. OnpeuenHB Tpe6yeMyto moihhocit. iuiaMeHH, 
nojionpaioT coorBercTByioinHH 3toh mohihocth naKOHeHHHK 
ropejncH.

CocTaB iuiaMeHH onpeuejiaerca cooTHomeiiHeM pacxojia khc- 
jiopo.ua k pacxouy ropmnero ra3a. Ero ycraHaBJiHBaioT no BHein- 
HeMy BHuy njiaMeHH. Macca npHcajionHoro Merajuia, Tpe6yeMaa jujh 
CBapKH ouHoro noroHHoro MeTpa inBa, nponopijHOHajiBHa KBaupaTy 
TOjnilHHEI KpOMOIC

P=KnS2
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Ko3(|)4)fflIMeHT Kn npH CBapKe KpOMOK TOJIIHHHOH JJO 5 MM 
iipniiHMaioT ajis crajien 12, jpia Mejm 18, jum jiaiyHH 16 h jyia 
ilJIK)MHHHS 6,5. EcJIH TOJHHHHa KpOMOK 60JH>IHe 5 MM, 3TH 3HaHeHHK 
Ku najio yMeHtinnTB na 20...25 %.

7.4. ( iiennajibnbie Buibi tawBOii csapKn

CfiapKa CKBO3HBIM BaJlHKOM JlHCTbl yCTaHaBJlHBaiOT BepTH- 
KiL'IbHO C 3a3OpOM, pOBHblM nOJIOBHHe TOJHHHHbl JIHCia.

fLaaMeHeM ropejiKH paciuiaBJunoT kpomkh, o6pa3ya Kpyrjioe 
OTBepCTHe, HH3OHOK) TiaCTb KOTOpOTO 3aiUiaBJI5nOT npHCajXOHHblM 
MCTajuiOM Ha bck) TOJiniHHy CBapHBaeMoro MeTajuia. 3areM nepe- 
MemaiOT iuiaMa Bbiine, onnaBJiaa Bepxmoio KpoMKy OTBepcrHH h 
niiKJiaAbiBaa cjiejjytoiHHH cjioh MeTajuia Ha hhzkhioio CTOpOHy ot- 
BepcTHM, h TaK flo Tex nop, noxa He 6yjjer cBapeH Becb ihob. IIIob 
nojiyqaerca b BHjie ckbo3hoto BajiHKa, coejiHHaioiiiero CBapHBaeMbie 
jihctm. MeTajui niBa nojiynaeTca iuiothmm, 6e3 nop, paKOBHH h 
HDiaKOBMX BKJHOHeHHH.

Phc. 7.4. CxeMbi ceapxu ckboshum bcuiukom npu momquue (S) .wmanm: 
a — ot 2 jjo 6 mm; 6 — ot 6 jjo 12 mm; b — ot 12 jjo 20 mm
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CsapKa BaiiHOHKaMH. 3thm ciiocooom CBapnuaioT crbiKOBbie 
h yrnoBbie coe^HHeHHS MeTaiuia He6oju>iuoH TOjimnHbi (MeHee 3 mm) 
c npHcaaoHHOH npoBOJioKOH.

QBUMSHUfl 
nptjmxoM

HanpaBpenue

Phc. 7.5. CeapKa eamoumMU

Koiyja Ha niBe o6pa3yercM saHHOHKa zinaMerpoM 4—5 mm, 
CBapiipiK bboaht b Hee Koneii npoBOJiOKH h, paciuiaBHB HeGoJIbHIOe 
KOJiHHecTBO ee, nepeMemaer KOHeii npoBOJiOKH b TeMHyio, Boccra- 
IIOBHTeJIbHVfO HaCTb IUiaMeHH. npH 3TOM OH ^ejiaCT MVHJ[UITyKOM 
KpyroBoe ABHaceHHe, nepeMeipaa ero Ha cueayionniH yuacTOK niBa. 
HoBaa BanHOHKa aojracHa nepeKpbiBarb npejibijiymyio Ha 1/3 ryia- 

Meipa. KoHeii iiphbojiokh bo H36excaHHe OKHCJiemra hvxcho ^epacaTb 
b BoccTaHOBHTejibHOH 30He njiaMeHH, a ajjpo iuiaMeHH He jiojdkho 
norpyacaTbcs b BaHHOuKy bo HSoeacaHHe HayrjiepoacHBaHim Merajuia 
iHBa. CBapeHHbie sthm chocooom (o6nerHeHHbiMH uiBaMH) tohkhc 
JIHCTbl H TpySbl H3 MajIOyTJiepOAHCTOH H HH3KOJierHpOB3HHOH CT3JIH 
jjaiOT coejjHneHHS otjihhhofo KauecTBa.

MHorocjiOHHaH l a ioBaw csapica. 3tot cnocoo cBapKH HMeer 
paxi npeHMyipecTB no cpaBHeHino c ojihocjiohhoh: ooecneuHBaeica 
MeHbmaa 3OHa HarpeBa Merajuia; aocTHraerca otmcht HHHcejieacamnx 
cjioeB npn HaiuiaBKe nocjie/jyioinHx; oSecnenHBaerca bo3mojkhoctb 
npoKOBKH KajKjjoro caoa uiBa nepejj HajioaceHHeM cnejiyiomei o. Bce 
3to yjiyqmaer KauecrBO MeTaiuia niBa. O^HaKO MHorocjiOHHaa 
CBapKa MeHee npoH3BOjjHTejibHa h TpeSyer 6oju>iuero pacxojja 
ra3OB, ueM o^HocjiOHHas, nooioMy ee npHMeHmoT tojibko npu 
H3TOTOBJieHHH OTBeTCTBeHHblX H3AeJIMH. CBapKy BejjyT KOpOTKHMH 
ynacTKaMH. IIpH HajioaceHHH cuoeB hvjkho cjienHTb 3a tum, hto6bi 
ctbikh uibob b pa3JiHHHbix cjiosx He coBnaaajiH. Ilepefl HanoaceHHeM 
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iiOBoro cjioa Hyamo npoBOJiOHHOH merKOH TinaTejibHo onHCTHTb 
iioBepxHocrb npeflbiaymero ot oKajiHHbi h nuiaKOB.

CBapKa OKHCJmTejibHbiM iijiavierieM. 3thm cnocoSoM cbs- 
piiBaioT ManoyrnepojiHCTMe crajm. CBapxy Benyr oKHCJiHTejibHbiM 
njiaMeHeM, HMeiomHM cocthb

^Jjis pacKHcneHHx oGpasytomnxca npn 9tom b cBapomioH BaHHe 
okhcjiob sceJie3a npHMenaioT npoBOJioKH MapoK Cb-1 2,rC, CB-08r h 
Cb-08I'2C, cojiepjKamHe noBbimeHHbie KOJimiecTBa MapraHua h 
KpeMHHS, KOTOpbie SBJI3K)TCa paCKHCJIHTeJMMH. /JaHHblH CHOCO0 
iioBMinaer npoH3BouHTenbHocTb Ha 10—15%.

CBapKa npoiiaii-(5yran-KHC.iopo.inr>iM iijiaMeneM. CBapxa 
nejier ca npH noBbimeHHOM co^epacamiH KHCJiopo^a b cmcch 

c ncjibio noRbimeHHa TeMnepaTypbi iuiaMeHH h yBejnmeHns npoBapa 
n ncHAKOTeKyHecTH BaHHbi: juis pacKncjienna Merajuia iiiBa 
npHMeHWT npoBOJioKH Cb-12FC, CB-08r, CB-08r2C, a raioKe 
i ipoBOJiOKy Cb-1 5TK).

7.5. OvOOCHHOCTH CBapKH HIBOB B pailHHHblX 
npocrpaiici BeHHbix nojioaceHHax

ropH3OHTajibHbie iiiBbi cBapHBaioT npaBbiM cnocoOoM (pnc. 7.6, 
a). PlHoma cBapxy Bejjyr cnpaBa HaJieBO, jjepaca KOHen npoBOJioKH 
cBepxy, a MyHjjnrryK cHH3y Bamn>i. CBapomiyio Bamiy pacnojiaraioT 
nou HeKOTopbiM yrjioM k och mBa. ITpn 3tom oojieimaeTcn tjiop- 
MHpoBaHHe iHBa, a Merajui BaHHM yaepjKHBaerca ot creKaHHS.

BepTHKajibHbie h HaKjioHHbie niBbi cBapHBaiOT CHH3y BBepx jie- 
bmm cnoco6oM (pHC. 7.6,6). IIpH TOJiruHHe Merajma Qojiee 5 mm uiob 
CBapHBaiOT JJBOHHblM BajIHKOM.

91



IIpH cBapKe noTOjionHBix ihbob (pHc. 7.6, b) kpomkh HarpeBaiOT 
flo Hanajia onjiaBJieHHs (3anoTeBaHiis) n b otot momcht bbojjst b 
Eaiiiiy npHcanoHHyio npoBonoKy, Konen kotopoh Sbicipo omiaB- 
junoT. MeraJiJi BaiiHti yaepjKHBaercs ot oTeKaHns bhh3 npyncoM n 
jiaBjieHneM rasoB njiaMeHn. IIpyroK nep>KaT noa HeoonBiHHM yrnoM 
k CBapHBaeMOMy Merajuiy. CBapKy BejiyT npastiM cnocoooM, Pe- 
KOMennyercs npiiMeHan> MHorocjioiiHBie ihbbi, cBapHBaeMtie b He- 
CKOJIBKO npOXOJIOB.

6) 6)

Phc. 7.6. OcoSemocmu ceapiai pasmwHbtx uteoe: 
a--- ropH3OHTajlbHMX, 6---- BepTHKajIMIMX H HaKJlOHHMX, B---- nOTOJIOHHMX,

T, --- C OTOOpTOBKOH.

CBapicy MeTaiuia tojhhhhoh MeHee 3 mm c ot6optob3hhbimh 
KpoMKaMH 6e3 npHcajioHHoro MeTajina npoH3Bojurr cnnpajieo6pa3- 
Hfflffl (pHC. 7.6, r) HJIM 3HT3arOo6pa3HBIMH (pHC. 7.6, a) JIBHJKeHHSMH 
MyHflnrryKa.

KonrpojiEHMe Bonpoci»i:

1. Hto TaKoe JieBBiii h npaBtin cnoco6 cBapKH?
2. W3 KaKHX napaMeTpoB coctoht peacHM ra3OBofi cBapKH?
3. KaK ocymecTBjiaeTcs riojiroTOBKa kpomok npn cBapKe ctbt- 

KOBBIX COeflHHeHHH?
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4. JJjia nero npn ra3OBOH cBapxe ocymecTBJiWT KOJie6aHna
m v i puirryKa ropejiKH?

5. Kax CBapnBaioT BepTHKanbHMe hibm?
6. KaK CBapHBaioT ropH3OHrajn>HMe ihbm?
7. Kax CBapMBaiOT noTonoHHbie hibm?
8. KaxoBM npeHMynjecTBa mhotocjiohhoh ra3OBoii CBapKH?
9. Kaioie MaTepnaJiM CBapHBaioT oKHCJiHTeJiBHMM ra30BMM 

imaMeHeM?
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IJIABA 8. IA3OIIPECCOBAH CBAPKA

8.1. CnocoGbi ra3onpeccoBoii ceapKH

CynjecTByiOT paiHOBHjjHOCTH ra3onpeccoBoii cBapicii: b wia- 
CTH'iecKOM coctobhhh h c oiuiaBJieHHeM TopuoB uerajieH.

CeapKa g njiacmwiecKOM cocmoumru BbinojiHaior: a) c nocTO- 
hhhmm aaBJieiiHeM cacama, KOTopoe CHHMaerca nocjie jjocTHJKeHna 
3ajjaiiH0H BenHHHHbi ocanKH; 6) c nepeMeHiibiM jjaBJieiiHeM cacaTM 
h CBapHBamia npn aocTHMceHHH la/iaHHon TeMnepaTypui HarpeBa. 
npn BTopoM cnocoSe /jeTajiH nepBOHa'iajibHO cacnMaioT He6ojn>iiiHM 
occbbim ycmiHeM, HarpesaiOT no ycraHOBJieiiHOH TeMnepaTypbi 
CBapHBaHHa, a 3aTeM ycHJine cacarHa noBbiniaiOT jjo MaKCMMajibHOH 
BejMHHHbi, h jjerajiH CBapHBaiOTca npn AOCTHaceHHH ycraHOBJieHHOH 
BeJlHMHHbl OCajJKH

/

Phc. 8.1. CnocoGei za3onpeccoeou ceapm:
I — CBapxa crepacHeii KOJiMjeBOH ropejiKoii b ruiacrn'iecKOM coctoshmh h c 

oiuiaBJieHHeM; II — esapKa jihctob; III — CBapKa cTep>Kneii TopijOBOH rope/iKon c 
oiuiaBJieHHew, 

a — aerajni nepe/i CBapKoii; 6 — narpee; b — ocajjKa h CBapica

CeapKa c onnaeneHueM ocyipecTBJiaerca nyreM HarpeBa iuia- 
MeHeM, HanpaBJiaeMbiM b 3a3op Meacny ToppaMH jjerajien; nocjie 
Haqaaa oiuiaBJieHHa roppoB jjerajiH cacHMaiOT h ohh CBapHBaioTca, a 
acHAKHH iiuiaK b BHjje rpara BbijjaBjmBaerca Hapyacy H3 CTbnca.
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IIpH cBapKe c oruiaBjieHHeM TpeSyeTca 6ojn>niaa moihhoctb 
imaMeHH, neM npn cBapKe b njiacnmecKOM coctoshhh, ho 3aTo stot 
cnocoS He Tpe6yer ripejiBapHTejibHOH o6pa6oTKH h hoatohkh 
xpoMOK, a KanecTBO CBapHoro coejjHiieHHX nojiyqaercx 6ojiee bm- 
COKHM.

8.2. OftopyaoBaHiie, npiiMeiiHeMoe upn l aionpeccoBOH csapxe

JJjis ra3onpeccoBOH CBapKH npHMeHmoT cneuHajibHbie CTaiiKH, 
ocHaipeHHue ycTponcTBaMH jijwi saKpenneHHs CBapnBaeMtix jjeia- 
jiefi, MexaHHSMOM jjna hx caraTHS npn CBapKe h HarpeBaTenbHbiMH 
MHoronjiaMeHHbiMH ropejixaMH, (JiopMa h pa3Mepi>i tojiobok koto- 
pbix cooTBercTByiOT npotJiHJiio h pa3MepaM nonepeHHoro ceneHHH 
cBapHBaeMbix ajieMeHTOB. CBapoHHaa ycraHOBKa ocHamaerca 
yCTpOHCTBaMH JlJIfl ra3OIIHTaHHS.

TopejiKH — MHoroconjioBbie pasteMHbie, CHa6xceHbi boashmm 
oxjiaameHHeM icaMep, b KOTopbie BBepnyrbi conna. B 3aBHCHMOcrn 
OT MOHIHOCTH TOpejIKH MOTyT HMCTb OJIHH HJIH ABa CTBOJia. IIpnMe- 
iiskit HHaceKTopHbie h 6e3biH>KeKTopHbie ropenKH.

Ha pnc. 8.2 noKa3aHa oaHOCTBOJibHaa KOJibijeBas ropejnca cepnH 
KT jum HarpeBa h cBapKH ipy6 pHaMerpoM 3 0—170 mm c tojihjhhoh 
cTeHKH 3—14 mm h Kpyrjibix CTep>KHeH pHaMeipoM 30—120 MM.

Moihhoctb ropeJiKH Moxcer nsMeHHTbca ot 0,75 30 15 m3/b 
aueTHJieHa. YpejibHbiH pacxop apeTHJieHa npir cBapKe Tpy6 2 jxm3/m 
na 1 mm2 noiiepenHoro ceneHHS cruKa. H3MeHss jjaBjieHHe khcjio- 
popa nepeji roperncoH b npejjenax 0,2—0,5 Mlla, moxcho H3Memrn> 
pexcHM (cKopocTb) HarpeBa CTbnca. Pacxoji oxjiaxcpaiomen bojibi 0,05 
jim3 na 1 jim3 aneTHJicHa. PaccTosiiHe Mexcpy ocsmh coibi, 
BBepHyTBix b KaMepw tojiobkh ropejiKH, cocTaBjixeT 6—7 mm. 
/InaMerp KOJibiieBOH tojiobkh Bbi6HpaiOT b cootbctctbhh c jjna- 
MerpoM cBapHBaeMbix Tpyo h cTepxcHen.

Pa3pa6oTaHbi n npHMemnoTcs TaKxce nojiyKOJibiieBbie ropenKH 
cepnH IIKr, KOHcrpyKiijM KOTopMX noKa3ana Ha pnc. 8.3.
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Phc. 8.2. KoJibueeaa zopejiKa cepuu KT djm easonpeccoeofi ceapxu:
1 - sascHM juts KpenjieHna ropejiKn k craHKy; 2 - Heno^BHstHas nojiOBHHa 

HaKOHeHHMKa; 3 - MVHjuniyK; 4 — rio^BH/KHas noaoenna HaKOHeHHHKa;
5 — pyKosiKa juis paateMa HaKOHeHHHKa; 6 - ctboji; 7 — KapKac

Phc. 8.3. TIojtyKoabijeeaji eopenKa cepuu HKT.
1 — Kopnyc; 2 — mrypep pnn aiiernjieHa; 3 — nrryiiep jjjis KHCJiopoja; 

4 — HHnnejiH ^jis Bojibi; 5 — Tpy6KH Bojisnoro oxnascaeHHs; 6 — MyHmnTVKn;
7 — cBapHoe nojiyKOjn.no tojiobkh; 8 — TpySxa nojiBojia roproneft CMecn;

9 — cMecHTejitHas Kawepa; 10 — BeHTHjn. KHCJiopo^a
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Hx ncnojitsyioT ajuj cBapKH rpy6 HHaMerpoM 174—299 mm c 
rojiuiHHOM ci eiiKW 7—14 mm. Ohh hmciot mouihocte 7,5—25 m3/h 
aueTHJieHa. Kax<aaa nojiyKOJibiieBax ropeJiKa HMeer cboh ctboji, hto 
ii03B0Ji»er oSecneHHBaTt noBEiuieHHyio MonjHocTb HarpeBa- 
TCJtbHoro iwiaMeHH.

8.3. TexHOJiorHH raionpeccoBoii cBapxn

fljm nojiyneHHn KauecTBeHHoro CBapHoro coenniieHHM npH 
ra3onpeccoBOH CBapKe HeodxojjHMO coOJirojraTb cjiejjyiomne 
napaMerpbi TexHOjiornqecKoro npouecca: TeMnepaTypy HarpeBa; 
BejiH'iHny ocanoHHoro uaBJieHim; BejiHMHiiy ocauKH; moihhoctb h 
cocTaB njiaMeHH; BejiHHHHy KOJie6aHHH ropejiKH bjjojib och H3jjejiH2.

ITpn CBapKe HH3KoyrjieponHCTOH CTajiH TeMnepaTypa HarpeBa 
jjojDKHa cocraBjMTb 1180—1260° C. ^aBjieHHe ocaflKH juui 
HH3KOyrJiepOJlHCTOH CTajIH JJOJDKHO 6bITb paBHO npH CBapKe TpyO 
20—35 Mlla, cnjioniHbix ceneHHH 15—25 Mlla. IIpH cBapKe Tpy6 
H3 HH3KOJierHpOB3HHOH CTajIH JiaBJieHHe OCajlKH BblSHpaiOT paBHblM 
50—60 Mlla, npn CBapKe Tpy6 H3 xpoMOHHKeneBOH aycreHHTHOH 
CTajiH THna XI8H10T — 100—120 MHa.

BejnmHHa ocajiKH ripH cBapxe Tpy6 a = (1,0 — 1,3)s, npn cBapxe 
ciuioiiiHbix cTepjKHeH a = 0,3d (s — TonuiHHa creHKH Tpy6bi, d — 
HHaMeTp crepacHs). Hpn HejjocTaioHiioH BejwiHHe ocajiKii 
npouHOCTb cBapHoro coejiHHeHHa cHHataerca BCJiejjCTBHe HenojiHO- 
ro yaajieHnn iuieHKH okhcjiob MeTajuia H3 3Ohbi CBapKH.

TeiuioBas moihhoctk ruiaMeHH, Heo6xonHMaa juth nporpeBa 
cTMKa, npn cBapKe Tpy6 cocraBjmer 1,8—2,2 jjmWmm2, npn cBapKe 
cTepiKHeH ciuioinHoro ceneHHH 1,0—2,5 jjm3Ai mm2 aHerHJieHa.

ra3onpeccoBas cBapKa xapaKTepH3yerc» npHMeHenneM paBHo- 
MepHoro h nocTeneHHoro HarpeBa, HaueasHOH 3amHT0H HarpeBae- 
moto Merajuia (JiaKejioM iuiaMeHH ot uchctbhji KHCJiopojia BO3jiyxa, 
ojiHopojiHocTLio Merajma b Mecre cBapHBaHna, npHMeHeHneM no- 
cjieayionieH MexaHimecKOH h TepMinecKOH o6pa6oTKH. 3to o6y- 
cjiOBJiHBaer nojryneHHe blicokhx nponHocTHbix cbohctb cBapHoro 
coeuHHeHHa, BpeMeHHoe conpoTHBJieHne KOToporo npn npaBHJib- 
hom BbinoJiHeHHH CBapKH, kbk npaBHjio, 6biBaer Bbnne, neM y 
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cBapiiBaeMoro Meranjia. ILiacru'iHocTb cBapHbix ctmkob nocjie 
npoBejieHna npoKOBKii h HopMajiH3aiiHH He HWKe iuiacnpiHocTH 
ochobhoto MeTaJuia.

CeapKa b ruiacnmecKOM coctohhhh. JJjis o6ecneHeHH« paB- 
HOMepHoro HarpeBa Bcero ceneHHa ctmkh kpomkh CBapnBaeMMX 
aerajien CKanmBaiOT hoji yrjioM 6—15°. UpH cBapKe Tpy6 c toji- 
mHHofi CTeHKH 3,5—8,0 mm yron cxoca paBeH 10—15°. 9to o6ec- 
nenHBaer xoponiHH npoBap Bceii tojtlhhhm ctchkh Tpy6bi n npejjy- 
npe?KjiaeT o6pa3OBaHHe 3Ha'iHTejibHoro yrojinjCHHa ctchkh Ha 
BHyrpeHHeii noBepxHOCTH Tpy6bi.

TopHLI KpOMOK Heo6xo/IHMO THiaTeilbHO OHHIIiaTb OT pacaBHH- 
Hti, oKajniHM, Macna, KpacKH h npoHHx 3arpa3HeHHH. CBapHBaeMMe 
uerajiH uojdkhm 6bm> bo3Motkho TO'iHee ciieHTpnpoBaHbi othoch- 
TejibHo upyr jjpyra; HecoBiiajjeHne kpomok He hojdkho npeBbiniaTb 
1,0—1,5 MM.

JJjia HarpeBaHns iipiiMeHJiioT iuiaMa c h36mtkom aiiCTHJieHa jjo 
8%, TaK khk OKHCjnrrejibHoe iuiaMM BM3biBaeT noaBjieHHe iuichkh 
OKHCJIOB B CTblKe, 'ITO CHIDKaeT eTO IipOHHOCTb. CjIHUIKOM 6OJILIHOH 
H36biTOK aiienuieHa Taicace Bpezien — npoHcxo/iHT HayrjiepojKHBa- 
HHe CBapHBaeMoro MCTajuia h noBMnienHe ero xpynKocTH. Ilpn 
HarpeBe kohum ajjep njiaMeHH MHoronnaMeHHOH ropejiKH hojdkhm 
6mtb ynajieHbi Ha ojjHHaKOBoe paccrosHHe ot noBepxHocrH jieTajiH. 
B 3aBHCHM0CTH OT M0IIIH0CTH njiaMeHH TOpeJIKH 3TO paCCTOUHHe 
coCTaBJiHCT 8—20 mm. HarpeB uojDKeH 6mtb paBHOMepHbiM no Bceii 
nOBepXHOCTH CTMKa.

npaKTHnecKH Bcerjja hjdkhsdi CTopoHa CTMKa HarpeBaercs 
CHJibHee BepxHeii, nosTOMy ropeiiKy HecKOJibKo onycKaiOT, npn- 
6jiH2caa Ha 1—2 mm BepxHne imaMeHa k noBepxHocrn crbiKa. CBa- 
pHBaeMbie jieTariH iieffipnpyioT, HajieaKHo 3aacHMaioT b ry6Kax 
CTaHKa h nouBepraiOT npejiBapnTejibHOMy cxcaTHio. Heo6xojiHMyio 
BenHHHHy ocanKH ycraHaBjiHBaioT 3apaHee. 3areM saacHraioT nnaMs 
ropejiKH h HanHHaioT HarpeB crMKa. IIo Mepe HarpeBaHHn kpomkh 
c»aTbix nerajieH jjeiJiopMHpyioTca, h Torjia ropejiKOH coBepniaioT 
K0Jie6aTejn>HMe jwDKeHHx (ojuio-;iBa jiBiDKeHus b cexyHny) b o6e 
CTopoHM ot CTMKa Ha 10—12 mm, paBHOMepHo nporpeBaa MCTaJui 
OKOJIO IHBa.
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npn HarpeBe ro 6ejioro Kajiemm h nosBJiemia tohkoh iuieHKK 
niiaBnmerocM Merajuia jicrajiH cacHMaiOT 30 3a/iaHHOH bcjikhhhbi 
oca/iKH. 3aTeM ropejncy racirr, ctbik oxjiaacqaiOT b chokohhom bo3- 
iyxe. Ilocjie oxjiajKfleHHa ctbik no/jBepraiOT HopMajiH3aiiHH Harpe- 

noM toh ace ropejiKOH 30 TeMnepaTypBi 850—900° C c nocjiejiyio- 
npiM oxjiaacflemieM Ha BO3/iyxe.

CsapKa oiuiaBJieHHeM. IIpH CBapxe jthm cuocooom Ha 
oiuiaBJiemie h yca/jKy npH csapKe jjaerca npmiycK 15—20 mm. 
Kohijbi He ipe6yiOT rn/aTejiBHou nouroTOBKH h Moryr 6bitb o6pe- 
lailBI C HOMOIHBIO KHCJIOpOflHOH pe3KH. OcTaiKH HIJiaKa H OKHCJIOB 
llOCJie p63KH yjjaJUHOT 3yOHJIOM, npOBOJIO'IHOH meTKOH HJIH 
naxaaHHBiM KaMHeM. CrepacHH cojHDtcaioT ao conpmcocHOBemia, 
taacHMaioT h peryjiupyioT xapaxrep h nojioacemie iuiaMeH ropejncn, 
a 3aTeM uaHHHaiOT HarpeB CTBiKa. CBepxy CTBiKa njiawra hcckojibko 
iipn6jiHacaioT k noBepxHOCTH. Bo BpeMa HarpeBa CTBnca ropejncy 
nepeMenjaiOT BnpaBO h bjicbo Ha paccToamm, paBHBie flnaMerpy 
CBapHBaeMOH .icrajiw. BHanajie hhcjio KOJie6aHHii paBHO 20—25, a b 
KOHije — 50—60 b MHHyry.

no AOCTHHceHHH TeMnepaTypu HarpeBa 1100—1200° C 
(opamKeBO-acejiTBiH hbct) crepacHH pas/iBHraiOT Ha 15—20 mm, 
nanpaBJisioT iuiaMeHa b o6pa3OBaBiiiHHCn 3asop h oiuiaBJiaiOT Topm>i 
CTepjKHeil. IIpH 3TOM BMeCTe C JKHflKHM MCTaJUIOM C nOBepXHOCTH 
ropijoB CTeKaioT iiuiaKH, nocne nero, He OTBoaa ropejncH, ciepacHH 
cacHMatOT c yAejiBHBiM yciuiHeM cacaTmi 30—35 Mlla. CacaTHe 
npeKpamaiOT nocne nocTHMcemia aajiaHHoii BeinimiHbi ycanKH.

noBBimeHHH iuiacrmiHOCTH h yuapHOH bs3kocth Merajuia 
Mecro CBapKM bhobb HarpeBaiOT 40 TeMnepaTypBi 1150° C, cpy6aiOT 
yrojimemie (rpaT), 3aTeM Mecro csapicH npoKOBBiBaiOT ro 3anamioro 
pa3Mepa. Ecjih 3to npenycMorpeHO TexnmiecKHMH ycjiOBHSMH, to 
iipoBojurr TepMOo6pa6oncy CTBiKa (HopMajiH3anmo, otjkht) no 
sa^aHHOMy pexcHMy hjih naHHOH MapKH cianH.

KoHTpoJiBHBie Bonpocbi:

1. KaKHe cnoco6Bi ra30npeccoBOH CBapKH bbi 3Haere?
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2. B qeM coctoht cyiiiHocTb ra3onpeccoBoii cBapKH b njiacrH- 
•leCKOM COCTOBHHH?

3. B HCM COCTOBT CVHIHOCTb Ta3OnpeCCOBOH CBapKH OWiaBJie- 
HHeM?

4. KaKoe oSopynoBaHHe npHMeHMeTcs npn ra3onpeccoBOH 
CBapKe?

5. KaKHe napaMeipbi bxotht b peacHM ra3onpeccoBOH csapKe?
6. Kaioie bhtm ropejiOK npHMeHJHOTca npn ra3onpeccoBOH 

CBapKe?
7. Khk ocywecTBJiaeTca nonroTOBKa TopijOB flerajieH npn ra3o- 

npeccoBOH CBapKe b luiacrHHecKOM coctoshhh?
8. KaKHe bhabi TepMimecKOH oSpaSorKH npoBojurr nocjie ra30- 

npeccoBoii CBapKe?
9. KaKOBM oco6eHHOCTH ra3onpeccoBOH CBapKH?
10. KaK ocywecTBJiacrca noworoBKa TopijOB jjerajieH npii ra- 

3onpeccoBoii CBapKe oiuiaBJieHHeM?
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rJIABA 9. rA3OKMCJIOPO^HAM PE3KA

9.1. ( yniHOCTI. KHCJIOptlJlHOH pe3KH

Hpouecc KncjiopoflHow pe3Kn MerajuioB ochobsh Ha cropaHHH 
(mrreHCHBHOM OKHCJieHHH) MerajuioB b crpye KHCJiopojja h npnny- 
jlirrcjibHOM yaajieHHH 3toh CTpyeii o6pa3ytouinxca okhcjiob.

no HanpaBjieHHocTH KHCJiopojjHon crpyn h (jiopMM o6pa3yeMHX 
PC30B KHCJIOpOJIHyiO pe3Ky MOJKHO pa3aejiHTb Ha 2 OCHOBHMX 
ctioco6a. pe3Ky pa3neuHTejibHyio h pe3Ky noBepxHOCTHyio (crpyxiKy 
HJIH o6TOHKy).

ripH pe3Ke cTajm cropaHHe JKejieaa b Kiicjiopoue npoTeKaer no 
peaKUHHM:

Fe +0,502 =FeO +268,8 kJJjk/mojh.
2Fe + 1,502 = Fe2O3 + 829,7 kJJjk/mojib 
3Fe + 2O2 = Fe3O4+1115,6 k,Q3k/mojib 
tbk khk npn bmcokhx TeMnepaTypax b 3OHe peaKijHH pe3KH 06- 

pasyiOTcn Bce Tpn oKHCJia xcenesa.
HarpeB Merajuia ocyniecTBJiaerca nojjorpeBaiomHM iuiaMeHeM. 

Korjja TeMnepaTypa HarpeBa Merajuia jiocTwraer BejraqHHM, jiocra- 
tohhoh jpia BociuiaMeHeHna b KHCJiopojie, nycKaioT crpvio TexHH- 
qecKH HHcroro (99,0-99,8%) KHCnopona h HawHHaioT npouecc pe3- 
kh. 3tot KHCjiopoa npnHSTo Ha3biBarb peaymHM. BbrrecHeHHoii 
cTpyeii peacymero KHCJiopojja b pa3pe3 pacnjiaBjieHHbie okhcjim 
narpeBaiOT HHjKecjiejiyiomne cjioh Merajuia, co3jiaBax ycJioBHa jum 
ero HHTeHCHBHoro oKHCJieima h t.jj. O6pa3ytoiiiHeca npn cropaHnn 
Merajuia okhcjim, oynyHH paciuiaBjieHHMMH cjiyBaioTcx crpyeii pe- 
/Kymero KHCJiopoua.

9.2. MexaHHTM okhcuchiisi acejieaa

1) HirreHCHBHoro OKHCJieiiHM (ropeHHe) Merajuia b TBepnon 
4>a3e He npoHcxounT

2) TBepjiaa noBepxHocniaa njieHKa okhcjiob acejie3a npn khc- 
noponHOH pe3Ke 3amHniaer Merajui h npenaTCTByer KOHTaKTy ero c 
KHCJIOpOHOM.
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Phc. 9.1. Cxewa Kuaiopoduoeo oSxteHa npu easoeou pe3xe.

3) Hpouecc ropenna >Kejie3a HanHHaerca n nojmepacHBaerca 
jihihb nocne nepexojia okhcjiob b xcnjjKoe cocrosime npn TeMnepa- 
rypax 1330- 1350°C.

4) OoMeH KHCJiopo^oM Mexcjiy ra3OBOH cpejjoii h MerajiJioM 
npoHcxojjHT b okhchoh njieHKe pacnjiaBjieHHoro nuiaKa no cxeMe:

9.3. O'rcraBaniie b npoiiecce peiKH

Hp« pa3jienHTejibHOH pe3Ke, b ocoOemiocTH npH pe3Ke cTajiH 
6ojh>hioh tojhhhhm, oKHCJieHne Merajuia no TOJHHHHe npoHcxojjHT 
HepaBHOMepHo - BepxHne cjioh Merajuia okhcjuhotcx h bbihocutcs 
KHCJiopojnioH crpyen paHtme, neM hhtkhhc. IIooTOMy jjaxce npn 
crporo BepTHKajn>HOM HanpaBJieHHH crpyn npoHcxojjnr OTKJiOHeHHe 
nepejmeH rpaHH pe3a ot BeprHKajm - oTCTaBaHHe. OTCTaBaHne 
Moxcer npHBecTH k HCKasceHmo (jiopMbi Bbipe3aeMoii jierajm h 
HecooTBercTBHto ee KOHTypa Ha BepxHeii h hhjkhch noBepxHOcrax 
jmcra MeTaiuia npn pe3Ke no cjioxcHOMy KOHTypy.

Hanpafijienue
C'~U}e*yu;ee 

conj/ij

OmcmaSanue

Phc. 9.2. Omcmaeauue e npoyecce pe3Ke.
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I IpHHHHa OTcraBaHna - era^MHHoe okhcjichhh Merajuia 110 
lOjnuHHe.

BCJIHHHHa OTCTaBaHIIX 3aBHCHT ot:
1) TOJHHHHBI MeTajUia,
2) CKOpOCTH pe3KH;
3) oTcyrcTBim HenocpejiCTBeHHoro nonorpeBa hhjkhhx cjiocb 

Mcrajuia nOftorpeBaioiijHM luiaMeHeMi
4) OTHocirrejibHOH sarpssHeHHOCTH peacymeH CTpyn, yBJieKa- 

IOIHCH 33 C060H BBIJiejUHOHIMeCH npH IUiaBJieHHH H OKHCJieHHH Me- 
i.ijuia ra3f>i.

9.4. llo ioi peBaiomee n iaMM h HarpeB Mera. i. ia no 
BocnjiaMeHeHHH

)(jhi Hanajia npopecca peiKH Merajui nojiaceH Gbitb Harper /jo 
i eMnepaTypbi BoeiuiaMeHenim b KHCJiopoue, npH pe3Ke HH3Koyrjie- 
ponHCTtix crajieii uo TBocn = 1350-1360°C. HarpeB aueriuieHO- 
KHCJIOpOJJHblM IUiaMeHeM 3HaHHTejII>HO 3(|x|)eKTHBHee. npn CpaBHH- 
icjibho ManoH TOJinpiHe CTajiH (flo 12-15mm) peKOMeHjiyeica npu- 
MCHBTb oKHCHHTejibHoe noflorpeBaiomee nnaMa noBbimeHHOH 
moujhocth, oSecneHHBaionjee HeoSxouHMbiH HarpeB imaMeHH npn 
GojibiHHX CKopocTax nepeMeujeHHH ruiaMeHH. IIpH pe3Ke crajin 
OojibiiiHX tojuiihh pojn> nojiorpeBatoiHcro iuiaMenn b TeruiOBOM 
oTHomeHHH 3na'iHTenbiio MeHbine, t.k. ochobhoc KOJnriecTBO Ten- 
jiotm BMflejiaeTca b pe3VJibTaTe npoijecca okhcjichhm acejiesa.

OopMa noAorpeBaiomHX coiui h hx pacnonoaceHHe othoch- 
rejibHO pejKymero coruia:

a) KOJibpeBOH njejieBHjjHbiH Kanan;

Phc. 93. KoMMeeou ufejieeudHbiu Kauaji.

6) KOHiienTpH'iecKH pacnojioMceHHbie HHJiHHnpn'iecKHe Kanaibi;
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Phc. 9.4. KomfeHtnpwecKU pacnowoiceHHbie tfluiUHdpuHecKiie Kana:ihi

b) nocjierjoBaiejibHoe pacnojioacemie nojjorpeBaroinero h pe- 

xymero coiuia - npa npaMOjiHHeHHOH pe3Ke crajiH tojiiiihhoh MeHee 
5 MM.

Phc. 9.5. iJocnedoeamejibHoe pacnojwxceHue nodozpeeaioufeeo 
u peoK'yiifeco con:ia.

PaccToanne ot nojjorpeBaromero coiuia uo Meraiuia Seperca
L = Z + 3 MM
/ - juiHiia ajipa imaMeHH b mm.
IIpH pe3Re 6OJH.IHHX tojhuhh L = l + (5-HO) mm

HajiHHHe Ha noBepxHOCTH Merajuia oKaJiHHbi, nuiaKa h npyrnx 
3arp»3HenHH H3OJfflpyer Merajui ot HenocpejicrBeHHoro BosjjeH- 
ctbhk iuiaMenH h npeimTCTByer ObicrpoMy ero HarpeBy jjo TeMne- 
paTypw BocnjiaMeHeHHa.

9.5. BjinsiHne hhctotm KHCJiopiiia Ha noKa3aTejm peiKii

IIoHHJKeiiHe qjiCTOibi KHCJiopojja Ha 1% (b npejiejiax 99,5- 
97,5%) >'MeiiHnjaei cKopocTb pe3KH Ha 10-15% h noBbiniaeT 
VnejibHbiH pacxojj KHCJiopojja Ha 25 - 35%, yxyjmiaer KanecTBo no- 
BepxnocTH pe3KH H OTjiejiaeMOCTb nuiaKa. HpHMeHKib jum pe3KH 
KHcjiopon hhctotoh hhjkc 97% He peKOMeHjiyerca.
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9.6. OcHOBHbie yCJIOBHH KHCJIOpoaHOH pe3KH

He Bce MeTajuibi h cnjiaBM nojmaiOTcs pe3Ke oKHCJieHHeM. 
(liatcJiHTenbHas pe3Ka TpeSyer BbinojiHeHHH cJieayiouiHx ycnoBHH.

1. TeMnepaTypa BocnjiaMeHeHns Merajuia jjojDKHa 6biTb HH»ce 
rcMiiepaTypLi ero iiJiaBJieHna. B otom cnynae Merajui ropHT b TBep- 
loM coctohhhh; noBepxHocTb pe3a nojiynaeTca raauKofi, BepxHHe 

Kpas KpoMKH pe3a He nojinjiaBiunoTca, npouyKTM ropeiiHH b BHjie 
ninaKa nerKo ynajunoTca H3 nojiocrH pe3a khcjiopojjhoh crpyefi n 
i|)opMa pe3a ocraercK nocToaHHofi.

3TOMy ycnoBHio OTBeuaeT x<ene3o h yraepojjHCTbie CTajiH. 
TexHHHecKoe acejieso ropnr b Kncjiopojje npn TeMnepaType 1050— 
I 360 °C B 33BHCHMOCTH OT eTO COCTOMHHH (iipoKaT, nopomoK h jip.), 
it to BpeMsi kuk TeMnepaiypa iuiaBjieHHa acejie3a 1539°C.

He nojiaaioTcs pe3Ke oKHCjieHHeM ajnoMHHHfi h ero cruiaBbi. 
TeMnepaTypbi BociuiaMeHeHHs h njiaBJieHHS ajnoMHHHa cooTBeT- 
cTBeHHO paBHbi 900 h 660 °C. CjiejjoBaTejibHo, amoMHHHfi Moacer 
roperb TOJibKo b mhjikom coctokhhh, noaTOMy nojiynnb nocroaH- 
Hyro ifjopMy pe3a HeBoiMoacHo.

2. TeMnepaiypa njiaBjienna o6pa3yrc>mHxca npn pe3Ke okchjiob 
h nuiaKOB jioJDKHa ObiTb HH«e TeMnepaTypui ruiaBjieHHa MeTajuia. B 
3TOM cjryuae ohh craHOBSTca acnjiKOTeKyqHMH h 6ecnpensTCTBeHHO 
ynajuHOTca H3 o6jiacrH pe3a KncjiopojjHofi crpyefi.

Okchjim b RHjje FeO, PeiOi, o6pa3yioiHHecx npn okhcjichhh 
acejie3a b nponecce pe3KH, HMetoT TeMnepaTypy ruiaBjieHHa 1350 h 
1400°C, T.e. HH»e TeMneparypM imaBJieHHa jtcejieaa (Ta6n. 9.1).

riooTOMy HH3KoyrjieponHCTbie crajni nojwaioTcn pe3Ke 
oKHCJieHHeM. CrajiH, conepacanjHe 6onee 0,65% yraepona, hmciot 
TeMnepaiypy iuiaBjieHHa Hnace TeMiiepaiypM luiaBjieHna okchjiob 
aceaie3a, n pe3Ka hx oKHCJieHHeM b oomhhmx ycnoBHax laipyji- 
HHTeMbHa.

HeKOTopbie MerajuiN o6pa3yioT okchjim c bmcokhmh TeMnepa- 
TypaMH iuiaBjieiiHH, nanpHMep, okchjim ajnoMnwui, xpoMa, HHKejfH, 
mcjih. 9th okchjibi, nojiynaeMbie npu pe3Ke xpomhctmx h xpoMo- 
HHKeneBMX crajiefi, MejiH h ee cnnaBOB, qyrynoB h jip., no cpaBHe- 
HHio c paipesaeMbiM MerajuioM hbjmiotcs TyroiuiaBKHMH. Ohh npii 
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<>(>i.i'iiiott oKncjiMTejibHoiipe3KeHeMoryr 6mt& yuaneHbi H3 oSnacTH 
pciKH, laK KaK 3aKpbiBaiOT MecTo okhcjichhm riojiorperoro JIO 
rcMneparypbi BocnnaMeHeHHa MeTamia ot cipyn KHCJiopo.ua, h 
pe3Ka CTaHOBHTCSI HeBOSMOzKHOH.

TaGjiuya 9.1
TeMnepa rypa njiaBjieHHa HeKOTopux Mera.nou h hx okhcjiob

Merajuiw TewnepaTypa 
njiaBJieHHa, “C Okhcjim

TeMnepaiypa 
njiaBjieHHa, °C

Ajhomhhhh 658 AhOs 2050
BaHaflHH 1750 V2O3

V2O4
V2O5

1970 
1637
658

BojibtJipaw 3370 WO2
WOs

1277
1473

JKeneao 1533 FeO
FeaOj
Fe3O4

1370
1527
1565

Ko6ajn>T 1490 CoO 1810
MapraHen 1250 MnO

M113O4
1785
1560

Mejp> 1084 C112O 
CuO

1230
1336

Mo.nn6.aeH 2622 MoO3 795
HiiKejib 1452 NiO 1990
Thtth 1727 TiO2 1775
XpOM 1550 C12O3 1990

3. Merajuibi jiojdkhbi oSjiauaTb He6ojn>moH TeiuionpoBouHO- 
CTbio, HToSbi He 6buio cHjibHoro TennooTBojia ot Mecra pe3i<n, HHa>ie 
npouecc pe3KH npepBerca. Meju>, ajnoMHHHH h hx cnnaBbi oSjiauator 
bwcokoh TenjionpoBojjHocTbio no cpaBHeHmo c acejie3OM h cTajibio; 
npaKrnnecKH He ynaercsr CKOHueHTpHpoBaTb HarpeB sthx MeTaimoB 
uo TeMnepaTypbi BocnjiaMeHeinui nojjorpeBaioniHM iuiaMeHeM no 
Bceir TOJinjHHe JTHcra, nooTOMy yi<a3aHHbie Merajuibi He nouaioTcn 
oSblHHOH KHCJIOpOJIHOH pe3Ke.

4. KojiHMeci'BO Tenjia, Bbijjeaunomeeca npn cropaHHH Merajuia b 
KHCJiopojie, jjojdkho 6brrb jiocTaTOHHo 6ojibinHM, MToGbi o6ecne>iHTb 
nojmep>KaHHe npouecca pesKn. IIpH pe3Ke crajin okojio 70% Teiuia, 
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iiciion&3yeMoro jpia noaorpesaHMS, BbmejraeTca npn cropaHHH 
Mcrajuia b Kncjiopoxie h tojibko 30% nojjBOnnTCM or nojjorpe- 
Baiomero njiaMeHH.

9.7. BjHiHime cocraBa CTajin Ha pe3Ky

flepeHHCJieHHBiM Bbiine ycjiOBiiaM HanSojiee nojnio OTBenaiOT 
•iHCTOe jKeneao h ct3jih c hh3khm cojjepacaHneM yuiepojja. Hh3ko- h 
cpenHeyrjiepomiCTBie, a TaioKe HH3KOJiernpoBaHHi>ie CTajiH npH 
co^ep?KaHHH yniepojia pp 0,3% xopomo pexyrca khcjiopouom

CnocoSHOCTB crajiH nozmaBaTtcs pe3Ke npHSjnmeHHO motkho 
ohchhtb no XHMHnecKOMy cocTaBy, nojiisyach cnejiyioiiien (^op- 
MynoH SKBHBaneHTa yrjiepoaa, yHHTtiBaiomeH bjihhhhc yrjiepoua h 
jierHpyioinHX sjieMeHTOB CTajm Ha pe3Ky:

C3=C + 0,16Mn + 0,3 (Si + Mo) + 0,4Cr + 0,2V + 0,04 (Ni + Cu),

rjie Ca—OKBHBajiem yrjiepoaa; chmbojibi ajieMeinoB b (JiopMyjie 
o6o3HaHaiOT h couepjKaiiHe b craJiH b npoiieHTax.

IIpHMep. Crajit HMeer cocraB: C—0,2; Mn—0,8; Si— 0,6. To- 
r,ja C3=0,2+0,16 0,8+0,3 0,6=0,508. CrajiB othochtcs k I-oii rpyn- 
ne (TaSn. 9.2).

Ta6nuita 9.2
KnaccH^HKaiiHH CTajieH b 33bhchmocth ot pa3pe3aeMOCTH hx

KHCJIOpOKOM

N® 
rpjii- 
nw

C> %C MapKa crajiM ycjiOBHa pe3KH

I flo
0,6

ao
0,3

crajifelO - CTanb25, 
CtI -Ct4. 15r, 20r, 
10T2, 15M, 15HM

PeacyTca xopomo b jhoSmx 
ycjiOBnax h He TpeQyiOT 
TepMOoSpaSoTKH

II 0,61-
0,8

«0
0,5

crajib 30 - CTajib 45, 
30r-40r, 15X, 
20X, 15X®, 20X®, 
15XT, 20M, 30M, 
20HM, 12XH2Ah

__________________

PeaoTCH y/jOBjieTBopHTeiibHO. 
JleTOM - pe3xa 6e3 nojjorpeBa. 
3hmoh h npa pe3xe Sojimhhx 
ceaeHHH peKOMeHflyerca no- 
TorpeB jjo 120°C
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llpodojijicenuu maQjiuybi 9.2
m 0,81-

1,1
40
0,8

crajn>50 - crajn>70, 
50r -70r, I2M, 
35XM, 18XTM, 
20XTC m ap.

PejKVTCS orpaHHHeHHO, ckjioh- 
Hf>i k 3aKajiKe h TpeinwiaM npn 
pe3Ke; pe3Kv Beayr b ropaneM 
BH^e npn TeMnepaivpe jmcTa 
200-300°C

IV Eo-
jiee
1,1

60-
jiee
0,8

25XTC - 50XTC, 33 
XC - 40XC, 40XTM, 
50XTAh ap.

PesKVTca njioxo, ckjiohhbi k 
TpenjHHaM, TpeOyiOT npeji- 
BapiiTejiBHOro nojiorpeBa ao 
300-450°C h 3aMefljieHHoro 
ocTbiBaHHS nocne pe3Kii.

Kncjiopojjiiaa pe3Ka noHTH He Bjmaer Ha CBOHCTBa HH3Koyrne- 
poflHCTOH crajiH b6jih3h Mecra pe3a. Tojieko npn pe3Ke crajieH c 
noBbimeHHbiM co/jepHtaHneM yruepo^a kpomkh pa3pe3a b pe3yjn>- 
TaTe HaciHHHOH 3aKajiKH craHOBaTca Sojiee TBepjjbiMn.

TjiySHHa 3OHhi BJHiaHna npn pe3Ke npHBefleHa b TaSjiHije 9.3.

TaGjiuya 9.3
IjiyGiiua iohbi bjiiihhhh npii pe3Ke

TojuqHHa cranH, mm 5 25 100 250 800
TjiySHHa 3ohm Bjihmhim, mm:

4Jia HH3KoyrjiepojiHCTofi crajiH 
(40 0,25%C)

44a yrjiepoAHCTOH crajin (0,5- 
1%C) ’

0,1-0,3
0,3-0,5

0,5-0,7
0,8-1,5

1.5- 2,0
2.5- 3,5

1.5- 3,0
3.5- 5

4-5
6-8

IIpH pe3Ke BblCOKOJiei HpOBaHHblX XpOMHCTblX, XpOMOMapraHIJO- 
BHCTblX H XpOMOHHKejieBblX CiajieH npOHCXOflHT oSejJHeHIie KpOMOK 
xpoMOM, KpeMHHeM, MapramjeM h THTanoM, a conepMcaHHe HHKena 
BO3pacraer. B crpyKrype TaKoii crajiH Meayjy KpncranjiaMH okojio 
KpOMKH nO3BJUIK)TCH BKJllO'ieillUJ JieiKOIIJiaBKHX CyjIbljlHJIOB H CHJIH- 
Uhjiob Mcene3a, hto cnocoScTByeT bo3hhkhobchhio ropsuHX ipeiiiuii b 
MOMeHT OCTblBaHHS KpOMOK. BO3MO'/fCHa MeJKKpHCTajlJHflHail KOppO- 
3HS HOCJie pe3KH. IIO3TOMy KpOMKH 3THX ciajien nOCJie pe3KH KHC- 
nopojjOM b cnyqae HeoSxozjHMOCTH (|)pe3epyioTcs hjih ciporajOTCs.

BnHSHHe npHMeceii b crajin Ha npopecce pesKii:
yT.iepo.a (C), CHHacaa TeMneparypy iuiaBJieHHS ct3jih h no- 

Bbiinaa TeMneparypy ee BociuiaMeHeHHs b KHCJiopoue, 
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npensTCTByiOT npoiieccy pe3Kii. flajKe npn hh3kom coAepxcaHHH 
yrjiepojja b crajni, okojio 0,15-0,18% kpomkh pe3a o6oramarc>TCx 
yrjieponoM h npHoSpeiaioi ckjiohhoctb k 3aKajiKe.

MapraHeii (Mn) 11 KpeMiinii (Si), npn hx co/jepacaHHH ;io 4% 
b crajin He bjhhuot Ha npopecc pe3KH. IIoBbinieHHe cojrepacaHHX 
Maprainja b cranH yxymnaer ee pa3pe3aeMocn>. rioBbinieHHe co- 
jjepacaHHH Si Sonee 4-5% yBejiHHHBaerca bh3koctb nuiarca H3-3a 
o6pa3OBaHHa SiO2, 3aipynHxeT npopecc pe3KH.

Cepa (S), (Jiocijiop (P), MOinoaen (Mo), BicibiJipaM (W), Ba- 
Ha iiiii (V), Me/ib (Cu) h a iioMiiHnii (Al) b Tex Heina'inrejibiibix 
KOJiH'ieciBax, b kotopmx ohh npHcyrcrByiOT b cranH, Ha npoijecc 
pe3KH He BJIHIIIOT.

XpOM (Cr) b craJiH noBbiniaer bx3koctb nuiaKa, h yace npH ero 
coflepacaHHH 2-3% cnoco6crByeT 3anuiaKOBaHHio kpomok pe3a. IIpH 
cojjepacaHHH Cr > 4-5%, bcu noBepxHocrb crajiH OKa3i>iBaeTca 
nOKpblTOH TyrOIUiaBKOH OKHCHOH IUI6HKOH (Tnii Cr203=2200° C) h 
npoijecc pe3KH craHOBHTCH He bo3mo5khbim.

HiiKejib (Ni), BecbMa cna6o OKHCjmeTca KHCJiopoflHon crpyeH, 
'ieM h o6uacHaeTca HeBOSMoacHOCTb ra3OBOH pe3KH aroro Merajuia. 
llpn coaepacaHHH b crajin uo 6-7% npopeccy ra3OBOH pe3KH crajiH 
3aMerHO He npenxTCTByeT.

9.8. lCiaccmJiHKannH bhjiob Kiicjiopomoii peiKii

KjiaccHiJiHKauHa bhjjob khcjiopoahoh pe3KH npHBeneHa Ha pnc.
9.6.

MauMHHaaPyMHaaMauMHHaa
I

PyHHaa

KMcnopoflHaa peaca"]

npnMonKHeMHaa j j npnMonHHenHaa | [ (fKrypHaa j Caepnewe -j CBepnenae

•“] 4>zrypHafl | f------------------------------------- , ,--------------------------------------. -| Bbipemca KanaBox j -j Bb^»e3ra ranaBCK j

i i f...............  --i
L-j CTpwnca [ Cipoxica

-4 Co CXflCOM KpOMOK | M n3KeTH33

flaice-Has

[C npHMbHdH KpOMKaMMI

”]4
Phc. 9.6. KjiaccwpuKayusi eudoe KUCjiopodHOu pe3KU

109



9.9. PoKHMJbl KMCJIOpOJUWH peiKIi

OcHOBHbie noKa33TejiH peacMMa pe3KH — 3to paBJieHHe pe>Ky- 
niero KHCJiopojja h CKopocn> pe3KH, KOTopbie laBHcai (ajih jjaHHoro 
xHMHHecKoro cocraBa crajiH) ot tojhhhhm pa3pe3aeMOH CTaJiH, hh- 
CTOTbl KHCJIOpOHa H KOHCipyKJHHH pe33Ka.

JJaBJieHHe peacymero KHCJiopojia HMeer 6ojibinoe 3HaneHHe jjjia 
pe3KH. IIpH HenocTaroiHOM jjaBJieHHH KHCJiopojja crpya KHCJiopojja 
He CMOJKer Bbijjyrb iwiaKH H3 Mecra pe3a h Merajni He 6yner npope- 
3aH Ha BCIO TOJIHJHHy. ripn CJIHHIKOM 60Jn>IH0M JjaBJieHHH KHCJIOpOJja 
pacxon ero BO3pacTaer, a pa3pe3 nojiyqaerca HejjocTaTOHHO 
HHCTblM. BejIHHHHa UaBJTeHHH KHCJIOpOUa 3aBHCHT OT KOHCTpVKIJHH 
pe3aKa, npHMeimeMbix MyHHirrryKOB, BejnniHiibi conpoTHBJieHHH b 
KHCJiopouonoaBOziaiuHx KOMMVHHKanwix h apMarype.

Ha CKOpOCTb pe3KH, nOMHMO TOJlnjHHbl MCiajUia, BJIHJHOT TaKTKe: 
Merou pe3KH (pynHOH hjih ManiHHHbiH); (JiopMa jihhhh pe3a 
(npaMOJiHHeHHaa hjth (JmrypHaa) h, HaKorien, bhjj pe3KH (paijje- 
jio'iHan, saroTOBHrejibHaa c npniiycKOM Ha MexaHHHecKvio o6pa- 
6oTKy, 3aroTOBHTejibHaa nojj CBapxy, HHCTOBaa). Ecjhi CKOpocTb 
pe3KH Mana, to 6yqer npoHcxouHTb oiuiaBJieHHe kpomok; ecjin 
CKOpocTb cjihhikom BejiHKa, to 6yjjyr o6pa3OBbiBaTbca Henpope- 
3aHHbie ynacTKH H3-3a OTcraBaHHM khcjiopojjhoh crpyH, Henpe- 
pblBHOCTb pe3KH HapyHIHTCH.

CKopocTb pynHOH pe3KH motkho onpeuenHTb no (JlOpMyjie

40000
V =------------ , MM / JUUH

50+ s

me s—-TOJnpHHa pa3pe3aeMOH cranH, mu.

9.10. TexHHKa KHC.iopo.moii pe3KH

IIoBepxHOCTb pa3pe3aeMoro Merajuia uojDKHa 6biTb hhctoh ot 
pacaBHHHbi, Macjia h upyrHx 3arpa3HeHHH. IIpocTbiM cnoco6oM 
ohhctkh noBepxHOCTH Merajuia no jihhhh pe3a SBJiaerca HarpeB 
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McraJiJia ra3OBMM njiaMeHeM c nocjiejiyionieH 3aHHCTKOH noBepx- 
iioci h MerajuiHHecKOH merKOH.

Pa3pe3aeMMM jihct yKJiajibiBaioT Ha nouKJiajiKH, BbiBepjnor no 
i opH3OHTajiH h, ecjiH nyjKHO, 3aKpeiuunoT. JIhct paaMenaiOT (pnc. 
9.7), HaHOca Ha HeM mbjiom hjih nepTHJiKaMH KOHTypbi Bbipe3aeMbix 
jieranen, upHHeM tbk, hto6h Merajui Hcnojn>3OBajicn c HaHMeHbmHM 
KojnnecTBOM otxojjob.

t

X---------- '

x\

2

Phc. 9.7. IIpuMepvi skohomhou pacKpouKU jmcma:
1 - BMpesaeMbie nerann, 2 — ocraTKM werajina.

HoMepa Hapyaoioro h BHyrpeHHero MyHnnnyKOB nojiSHpaioT b 
33BHCHMOCTH OT TOJHIJMHbl MeTaJUia, B COOTBCTCTBHH C naCnopTOM 
pe3axa.

Pe3Ky oCbiHHO iiaHHHaior c kpomkh JiHCTa. Ecjjm ace hyjkho 
HanaTb c cepenHHbi jiHCTa (HanpHMep, npn Bbipe3Ke cjjjiaHueB), to 
cHa'iajia b jihctc npoaairaioT khcjiopoaom oiBepcTHe, a 3aTeM bm- 
pe3aiOT HyiKHyio (jiHrypy.

HanaJio pe3KH no KOHTypy 1 (pnc. 9.8, a) jjojdkho Bcerjja Haxo- 
UHTbca Ha npxMOH, hto oSecneHHBaeT nojiyneHHe hhctoto pe3a Ha 
3aKpyrjieHHax. B Koirrype 2 Hanajio pe3KH mojkct 6bm> Bbi6paHO b 
jho6om Mecre, KpoMe yrjioB TTpn Bbipe3Ke (juiaimeB (pnc. 9.8, 6) 
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Biianarie BwpesaeTca BHyrpeHHaa nacrt 1 b Merajuie, HjiyuieM b ot- 
xonbi, a 3aTeM Bbipe3aerca KOHTyp 2. Mecro Ha'iajia peaKH BHenniero 
KOHTypa 2 (pnc. 9.8, a) cnejiyeT BBiSnpaTb TaKHM o6pa3OM, hto6m 
npoHcxomuio nerKoe OTjjejieHne Merajuia, nnymero b otxojh>i.

Phc. 9.8. IIpueMbi pe3KU Buympu Konmypa U3demin: 
a - Haiajio pesxn, 6 - BMpe3Ka ^jiaHiies, 
1, 2, 3, 4 - nocneAOBaTenBHocTB pe3OB.

HapyjKHMH KOHTyp 4 Bupesaerca b nocuejiHKiio oHepejib. 3to 
oSecneHHBaer BbipesKy nerajieii c MeHbmHMH OTKjioHennaMn ot 
pa3MeHeHHi>ix jio pesxn KOHiypoB. BHyrpeHHHe HanpajKeinia, 
HMeioiuHecs b npoKaiHOM JiHCTe, HCKaacaioT KOHTVpbi pe3a. Hx 
ycTpaHeHHs AOCTHraioT pe3KOH no BHyrpeHHeMy KOHiypy.

HarpeBaioT Mcrajui b MecTe, OTKyua Bejiyr pe3Ky, a 3aTeM nyc- 
KaioT peacynjyio crpyio KHCJiopojja. Bcjrejj 3a sthm HannHaiOT ne- 
peMemaTb peaaK no HaMeneHHOH jihhhh pesa, npoaoiraa Merajui Ha 
bcfo TOJinjHHy. Ecjih pe3Ky HanHHaioT c kpomkh, BpeMa Hanajn>Horo 
nojjorpeBa (npn pa6oTe Ha aijerHjreHe) Merajuia tojhiihhoh 5—200 
mm cocraBJiaer ot 3 ao lO c. ITpn npo^HBKe oTBepcrna b jmcre 
crpyeH Kncjiopojja 3to BpeMx yBejiHHHBaeTca b 3—4 pa3a.

Pe3aK criejiyer nepeMeman> paBHOMepHo. Ecjth jiBHrarb ero 
cjnnnKOM 6bicipo, to cocejiHHe yqacnai Merajuia He 6yjiyr ycneBan, 
HarpeBaTbcs h nponecc pa3pe3aHHa mojkct npeKpaTHTbca. Ilpn 
cjihihkom MeajieHHOM nepeMemeHHH pe3aKa kpomkh 6yuyr 
onjiaBjMTbca n pa3pe3 nojiynrrca HepoBHbiM, c 6ojibimiM KOJinne- 
ctbom nuiaKa (pnc. 9.9).
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«)

5)

6)

Phc. 9.9. <X>opMa pe3a npu pa3xu'iHbix CKopoemaxpeiKu: 
a - npa Manoii CKopocTH pe3Kii, 6 - npn HopMajn>HOii CKopocTH pe3KH, 

b - npn nOBLimeilHOH CKOpOCTH pe3KH

MonjHOCTb noaorpeBaioinero luiaMeHH onpeaejiaerca yciioBH- 
hmh pe3KH h /tojuKHa noBbimaTbca c yBejiHneHHeM loJinjHHbi Me- 
rajuia. IIpH noBbiineHHOM cojjepjKaunH b crajiH JiernpyioiHHx npH- 
Meceii, a TaioKe npn yBejiH'ieHHH cxopocTn pe3KH Momiiocrb ima- 
MeHH jiojoKHa 6biTb 6ojibine, hcm jpia HH3KOJierHpoBaHHbix crajieH h 
He6oJIbinOH CKOpOCTH pe3KH. CjHHIIKOM CHJIbHO yBejIHHHBaTb 
moihhoctb nonorpeBaiomero njiaMeHH He cjiejjyei, t3k kbk sto Be- 
jjeT k H3JiHiHHeMy pacxouy ropioHero, KHCJiopo.ua h oiuiaBJieHHio 
BepXHHX KpOMOK p63a.

flaBJieHHe peacymero KHCJiopojja HMeer BaacHoe 3HaneHHe /pia 
pe3KH. npH HejJOCTaTOHHOM JiaBJieHHH crpya KHCJlOpOJja He CMO>KeT 
BbinysaTb nuiaKH H3 Mecra pe3a h Merajui He 6yuer npope3aTbca Ha 
BCtO TOJHHHHy. IIpH CJIHIILKOM 6ojIbIHOM uaBJieHHH yBenHHHBaerca 
pacxojj KHCJiopona h pa3pe3 nojiynaerca MeHee hhctbim. /JaBJieHHe 
KHCJiopoaa 3aBHCHT ot tojuhhhm pa3pe3aeMoro MeTajuia.

flpH pe3Ke co ckocom KpoMKH (pHC. 9.10) noBepxHOCTH pe3a 
nojiyuaiOTca He ojiHiiaKOBM no KanecrBy. rioBepxHOCTb 6 Bcerna 
jiyHine, neM noBepxHOCTb a. OcrpbiH yron Ha noBepxHoerH a 
oiuiaBJiaeTca CHJibHee, thk kbk Ha HeM KOHHeHTpHpyerca oojibinaa 
nacTb noaorpeBaiomero iuiaMeHH. Tynoii yron noBepxHOCTH a 
(HHJKHaa KpoMKa) OMbiBaerca jkhhkhm iiuiaKOM h KHCJiopojiHOH 
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CTpyeii, BCJieflCTBHe 'iero TaKnce oiuiaBJiaeTca. IToaroMy jiynnie, ec- 
jih no3BOJixeT xapaKrep pesa, pacnojiaraTb pe3ax tbkhm oSpasoM, 
4to6m 6buia Hcnojn>3OBaHa orpe3aHHaa 'iacib c nOBepxHOCTbio 6.

a S

Phc. 9.10. Bud noeepxHOcmeti hcikiiohhozo pext

Phc. 9.11. PeiKa kpomok HecKOMKUMU pe3aKOMU odnoepeMeHHo: 
a — ycraHOBKa pesaKOB jpw CKOca kpomok, 6 - pe3Ka jiByMa pe3aKaMn, 

b - pe3Ka Tpewa pesaKaMii,

ZVm noflroTOBKH cKoca kpomok nofl, CBapKy mojkho Ha ManiHHe 
OAHOBpeMeHHO pe3aTi> jjByMa hjih ipeMs pe3aKaMH, khk 3to cxeMa- 
th'iho noKa3aHO Ha pnc. 9.11. Bhjjho, hto pe3aKH hojdkhbi CMe- 
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maTbcM b HaiipaBjiemni pe3KH, c TeM htoSbi He nponcxofljuio co- 
lipHKOCHOBeHHH CTpyfi KHCJIOpOJia OT pe3aKOB H o6pa3OBaHHe 3a- 
imxpeHHH, npHBOAaiijHx k yxyjjnienHio KanecrBa noBepxHocreH pe- 
3OB. CMemeHHe Mexjry pe3aKaMH cocraBjiser HecKOJibKo camn- 
MerpoB.

ripn pynHOH pe3Ke uenecoo6pa3HO nojn>3OBaTbcs npocTemiiHMH 
iipHcnocoojieHHHMn: onopHofi TeneiKKOH juts pe3aKa, unpKyjieM, 
nanpaBJiaioniHMH JiHHeHKaMH (pnc. 9.12).

Phc. 9.12. npucnocoojienua k pe3aKy: 
a — juw Bbipe3KH 4)JiaaiieB, 6 — jpis Bbipe'iKn oTBepcrHfi, 

b — jpw pe3KH Tpy6, r — jpis naKeTHofi pe3KH

IIo oKOHnaHHH pesKH noBepxHocru Merajuia OHHin,aior crajibHOH 
merKOH ot oKajiHHM h ocraTKOB nuiaKa. HaiuitiBBi, o6pa3ytoniHeca 
Ha HioKHeH KpoMKe Merajuia, cpy6aioT 3y6HJioM.

9.11. Pe3Ka npo4»HJ«>Horo npoKara h rpyo

Pe3Ka yrojnca BbinojiHseTca TaK, kbk noKa3aHO Ha pnc. 9.13, a. 
IlocJie toto Kax 6yner npope3aHa ojpia nojnca, pe3aK pa3BopannBaioT 
h ycraHaBjiHBaioT nepneHjjHKyjMpHO BTopon noince.
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I lopsjioK pe3KH AByraBpoBofi SajiKH noKa3aH Ha pnc. 9.13, 6. B 
Mecrax yrojimeiiHa Merajuia CKopocib pe3KH CHWKaerca, hto6m 
HOJiHOCTbio npopesarb ajjecb Meranji.

ITpn pe3Ke uiBejuiepa (pnc. 9.13, b) pe3aK moikho pacnonaraTb 
co cropoHM BHyrpeHHeH hjih napyiKHOH noBepxHOCTH iHBeiuiepa.

Phc. 9.13. noaiedoeameJibHOcmb pe3Ku npotpwibHoeo npoKama

SaroroBKy H3 ctojih KBaapaTHoro ceneHna HanniiaioT pesaTt c 
yrna (pnc. 9.14, a). Hto6m npopeaaTL hhjkhhh yroji, pe3aK 
HaKJioHaioT Ha 5 — 10° b cropoHy, npoTHBonoJioacHyro HanpaB- 
JieHmo pe3KH.

Phc. 9.14. IlpueMbi pe3KU npymKoe pasmmiozo npotpwiii:
1 -6 - nocjieAOBaTentHocTE pe3KH.
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Ilpoiiecc pe3KH Kpyrjioii 3aroTOBKH noKa3HH Ha pnc. 9.15, 6. 
I lOBblCHTb npOM3BOAHTeJH>HOCTb pe3KH npyTKOB MO7KHO, npHMCHJM 
ociocraHOBO'iHbiH npoijecc (pnc. 9.15, b). B Mecrax nepexo/ja na 
iGOKflbiH nocjie/iyioiHHH npyroK cjieayeT HaKJioHHTb pe3aK b CTOpo- 
ny, oSpaTiryio HanpaBJieHHio pe3KH.

Pe3Ky Tpy6 npnxo^HTca BbinojiHMTb, ocoSchho b MOHTaacHbix 
ycaoBHax, bo Bcex nojio?KeHHsx; npH otom KanecrBO pe3KH nojiy- 
'iaerca pasjiHHHoe. JKenaTejibHO nna pe3KH Tpy6, maBHbiM o6pa3OM 
GojibiHHX /jHaMcrpoB, npHMeHHTb pojiHKOBbie creHAbi (pnc. 9.15) c 
lipHBOflHBIMH HJIH HenpHBOflHblMH pOJIHKaMK.

Phc. 9.15. PouuKoebiii cmend d.w peixu mpy6:
1 — pe3as, 2 — TpySa. 3 — oriopHbie pojihkh.

Bojibinyio pojib nrpaer KanecTBO pe3KH npn no^roTOBKe ropua 
Tpy6bi non cBapicy; b 3thx cjiyuaax iiaao npHMeimTb pa3MeTKy, hc- 
nojibsya /ijui aroro JieHTy H3 tohkoto thGkoio MarepHaJia (acecrb, 
KapTOH h jip.). JleHToii o6epTbiBaiOT ipy6y h no ee Kpato mcjiom 
HaHOCMT jihihho pe3KH.

9.12. IlaKeTHaH peiKa

IIpH MaccoBoii Bbipe3Ke OAHOTHnHbix /jerajieH H3 jihctob He- 
6ojh>hioh tojiihhhm MO7KHO npHMeHSTb naKeTHyio pe3Ky, npn ko- 
Topoil HeCKOJIbKO JIHCTOB CKJiajJblBaiOT BMeCTe H IUIOTHO C7KHM3IOT 
CTpy6llHHaMH HJIH CKpeilJIHIOT HIBaMH, HaJIOaceHHMMH IIO TOpijaM 
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jihctob ^yroBog CBapKofi. TojimHiia orjiejibHbix jihctob b naKere He 
AOJiacHa npeBbiuiaTb 12 mm; Jiynnnie pe3yjn>Ta™ naer naxeTHaa 
pe3Ka jihctob tojhiihhoh 1,5—2 mm. IlaKer HaHHnaioT pe3aTi> c 
HH/KHeii KpoMKH. 3aTeM MVHanrryK pe3aKa nonHHMaiOT no Topijy 
naKera, h Kor/ia oh hohjict jjo BepxHeii kpomkh, naqniiaioT bccth no 
jihhhh pesa, cjiejja 3a tom, htoSm npopesajica Becu naKer. IIpH 
naKeiHOH pe3Ke mnpiiHa pe3a h pacxou KHCJiopoua Ha ojjho H3nejiHe 
nojjyqaiarca 6ojn»nie, neM npn pe3Ke Kaayjoro jmcra b oijjejibHOCTH.

Pe3Ky naKera Jiyqnie BMnojmarB pe3aKaMH hh3koto uaBJieHim. 
Ilpn pe3Ke KHCJiopoaoM HH3Koro naBJieHMa, nopaaKa 0,15 Mlla, 
TOJIHIHHa, JIHCTOB B naKCTC MOJKCT SblTB JJO 20 MM, & oSlHaM TOJIIHHHa 
naKera — ao 80—120 mm. Ilpn stom npoH3BOHHTejn>HOCTi> Tpyaa 
npn pe3Ke BospacTer b 1,2—5 pa3.

9.13. Pe3Ka cra.ui Sojikihoh iojimnnbi c iipMMeiiemieM 
KHCJIOpOJia HI13K0I0 HaBJieHHH

IIoBepxHOCTb nerajiH npejiBapHTejibHO oniupaiOT bjiojib jihhhh 
pe3a ot necKa, npnrapoB h ok3jihhbi. /JeTajib yKJiajibiBaioT Ha nojj- 
KJia/iKH hjih Kpaa BMKonaHHoro iiojj hhm npnaMKa tbk, hto6m bm- 
cora CBo6oHHoro npocrpaHCTBa non mcctom pe3a cocraBJMJia 300— 
500 mm. 3to ooecne'iHBaeT CBOoojjHoe creKaiiHe nuiaKa h He 
C03jjaeT npoTHBOnaBJieHHa khcjiopoahoh crpye.

CocTaB nonorpeBaioiHero iuiaMeHH cynjecrBeHHO bjihmct Ha 
npoTeKaHHe npoijecca. EIpH pe3Ke ciajiM 6ojh>iiihx tojuhhh iiojio- 
rpeBaiomee iuiaMa cjiejjyer peryjiHpoBaTb c MaKCHMajn>Hi>iM H3- 
6bitkom, ropionero ra3a b cmcch; sto yBejiHHHBaer juinny (JiaKejia h 
cnoco6cTByeT nporpeBy Merajuia Ha bcio tojhiihhv.

^jim luiaBHOro (6e3 pbibkob) nepeMenjeHHH pe3aica npH pe3Ke 
aerajien c HepoBHOH onopHOii noBepxHOCTBio iiejiecoo6pa3HO bjiojib 
JIHHHH pe3a yJIOJKHTB JJBe nOJIOCBI TOJmiHHOH 5----8 MM H no HHM
nepeMenjaTB TejieacKy pe3aKa.

Topeii Merajuia b iuiockocth pe3a iqokho xopomo nojioiperb, 
oco6eHHO b HHiKHeH 'iacTH, juim 'iero b Hanajie pe3KH BbuiBHi aior 
MyHUHTTyK npHMepHO Ha 1/3 anaMerpa iuiaMeHH Bnepen no otho- 
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inciiwro k Bcpxwen KpoMKe pe3a. IIpn nycxe pexcymefi crpyH khc- 
iwpojja MymmnyK HecKOJibico otkjiohjhot b HanpaBjieHMH pe3KH, 

'iTO cnocoScTByeT «Bpe3aHmo» crpyw Kwcjiopo.ua b Merajui h npe- 
ivnpeacjiaeT o6pa3OBaHHe «nopora», hhjkc KOToporo ropeHne crajiH 

npeKpamaerca. OjjHOBpeMeHHo c nycxoM peacymero Kiicjiopo.ua 
iia'iHHaioT iiepeMeniaTb peaax no jihhhh pe3a. Bwawajie cKopocTb 
nepeMemeHHsi peaaxa jjojiacHa cocraBjuni. He 6ojiee 50—70% cko- 
pocTH pe3KH juia MeTamia jiaHiiow tojihjhhbi. jIjih nycKa peacymefi 
crpyn KHcnopojia bchthjib oTKptiBaioT MejmeHHO. IIoJioxceHHe 
MyiianrryKa b Hawajie h b Kornje npouecca pe3KH CTanH 6ojh>ihoh 
rojimHHM noKa33HO Ha phc. 9.16.

Z-J° 5-/0°

Phc. 9.16. IIojiojiceHue MynduimyKa npu pe3Ke cmajiu 6ojibiuoii mojiufUHbi: 
a — b Haqajie, 6 — b kohhs.

B HanaJie pe3KH pe3aK ycranaBJTHBaJOT c He6ojn>niHM h3kjiohom 
(2—3°). C'KopocTE nepeMemeHwu peaaxa jiojiJKHa 6r>rn> jxocraTOHHofi 
;um nporpeBaHHS hidkhhx cnoeB Merajuia, HHawe npoiiecc pe3KH 
MoxceT npeKpaTHTbca. Cjihiiikom 6ojn>inaa CKopocTb moxcct 
npHBecTH k «Henpope3y». Ilocne toto khk pe3aK npofijieT jjobojilho 
6ojimhoh nyrb no BepxHefi iuiockocth Merajuia, HaHHerca cKBO3Hoe 
npope3aHHe. B icoHije pe3KH HeoGxojiwMO HecKojibKO HaKJioHHTb 
pe3ax b cropoHy, o6paTHyio HanpaBJieHHio ero jibhjkciiwii, hto6li 
CHanajia npope3aTb hhjkheoio nacrb 3aroTOBKH. HtoSbi yBejiHHHTb 
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OTHHy nojorpeBaiomero nnaMeHH, pe3aK neoSxojinMo 
ycraHaBJiHBaTb nojj yrjioM, npn kotopom HaSjnoaaerca H36biroK 
auenuieHa.

IlaKeTHOH pe3Ke noAuaioTca yrjiepojiHCTbie cthjih c cojjepaca- 
HHeM yrjiepoaa jio 0,4% n HH3KOJierHpoBaiiHbie c coaepacaHHeM 
yrjiepo.ua jio 0,25%.

9.14. noBepxHocTHaa pe3Ka

IIpoH3BojiHTca crpyefi peacymero KHCJiopojja, HaKJioHeHHofi k 
noBepxHOCTH Merajuia noji yrjioM ot 20 ao 30° (pnc. 9.17).

Phc. 9.17. Cxenia npoyecca noeepxHocmHoii pe3Ku:
1 - peacvmee comio, 2 - oSpasyeMM xaHaBKa, 3 - oSpaSaTbiBaeMaa 3aroTOBKa, 

4 - mjiaK.

nocjieziOBaTejiLHocTb onepannfi npn noBepxHocrHofi pe3Ke no- 
Ka3aHa HapHc. 9.18, a, 6.

i j

Pnc. 9.18. IloaiedoeamejibHocmb onepayuu, uixtenettue no.iootceHusi MyndiumyKa 
npu noeepxHocmHou pe3Ke u napoMempbi pe3a:

a. — pesxa c kpomkh, 6 — pesxa c cepejjHHM jmcra:
1 — noaorpes, 2 — Hanajio pe3KH, 3 — Bbipe3Ka KanaBKH
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rjiyfjHHa KanaBKH BO3pacraer npH yBeinmeHHH yrna HaKjioHa 
MynafHTyKa, noBtinieHHH naBjieHHS KHCJiopopa h yMeHbineHHH 
cKopocTH nepeMemeiiHx MynnniTyKa bjiojib KanaBKH. IUnpHHa Ka- 
naBKH onpejiejiseTcx nnaMerpoM KaHana ®ih pexcymefi crpya khc- 
Jiopo^a. npH H3MeHeHHH HHCTOTbl KHCJIOpOJia Ha 1% CKOpOCTb pe3KH 
cooTBCTCTBeHHO H3MeHaeTCs npHMepHO Ha 15%. CKOpocTb no- 
BepxHOCTHOH pe3KH jiexcHT b npejiejiax 1—6 m/mhh. Fjiy6oKHe Ka- 
naBKH Bbipe3aioT 3a UBa-TpH npoxo.ua.

9.15. K. iacci«|)HKannH peiaKos ajih Kiicjiopojiiiofi peocn

Pe3aKH KjiaccH(|)HiiHpyioT no cjiejiyiouiHM npmriaKaM:
1) BHJiy pe3KH--- pa3JjejIMTejIbHOH, nOBepXHOCTHOH, KHCjiopon-

ho-iJijiiocoboh;
2) HaaHaneHHio—juin pyiHofi pesKH, MexaHH3HpoBaHHofi pe3KH, 

cneiiHaJn-Hbie;
3) po/iy ropioHero—ajix aiiernjieHa, ra3OB-3aMeHHTejiefi, jkhji- 

khx ropionHx;
4) npHHininy ueficTBim—HffiKeKTopHbie, 6e3MH®eKTopHbie;
5) jiaBjieHHio KHCJiopojia — bmcokoto, hh3koto;
6) KOHcrpyKHHH MyHanrryKOB — mejieBbie, MHorocoiuioBue 

(pnc. 9.19)

a) S)

Phc. 9.19. Tum>i MyudiumyKOB:
a - mesieBOH; 6 — MHoroconjioBoii, 1 - BHVTpennHH: 2 - napya<HMH.

njeJieBbie MyrijninyKH cocroaT H3 BHyrpeHHero h napywHoro 
wyHjiiiiTyKOB, KOToptie BBepTbiBafOTca Ha pe3b6e b rojioBKy pe3axa 
hjih npHCoejiHH^ioTcn k Hefi HaKWjHofi rafiKofi (pnc. 9.20, b, r, n).
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IIo KonbiieBOMy 3a3opy Meayjy HapyacHWM h BHyrpeHHHM mvhjj- 
nnyKaMH nociynaer roptonaa CMect no^orpeBai enhHoro nnaMeHH. 
IIo HeHTpanBHOMy KaHany BHyrpeHHero MVHjniiTyKa no^aercx cipyx 
KHcnopofla, b KOTopoii cropaer pa3pe3aeMMH Merajui.

a.) 6) 0) e)

Phc. 9.20. KoHcmpyKifuu uyndiumyKOB dnsi pe3Ku:
a — Hepa36opHMH MHorocoiuioBoii, 6 — cocTaBHott MHoroconjioBott,

b, r— cocTaBHoft njejieBofi, n — cocTaBHoft mejieBofi, BBepTbiBaeMbift, 
e — cocTaBHofi MHorocoiuioBofi, BBepTMBaeMwft, jk — cocTaBHoft 

MHorocoiuioBott co uunmaMH, BBepTbreaeMbiH, 3 — cocTaBHofi MHoroconjioBoii, 
BBepTMBaeMblH, C VMeHbLUeHHblM paCXOflOM MCJIH.

MnoroconjioBbie MyHflnrryKH mroTOBjimoT pejitHMMH hjui co- 
CT3BHBIMH, HMeiOIHHMHpaa KaHajIOB (conejl) flHaMeTpOM 0,7----1 MM,
pacnojioaceHHMx BOKpyr neHTpajitnoro KaHana jura crpyn khc- 
Jiopojia (pnc. 9.20, a, 6, e, x, 3). MHoroconjioBMe MynmmyKH 
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oGhhho npuMemnoT npn pa6oTe na ra3ax-3aMeinrrejiax: npnpojj- 
11OM, He(|)'IHH0M, KOKCOBOM H ZJpyTHX, OOJiajjaiOmJKX HH3KHMH CKO- 
pocTaMH ropeima. 3th MyHjuiiryKH 6ojiee TpyaoeMKH b h3totob- 
neiiHH. Coiuia t3khx MyH/inrryKOB Hiionia laoiiBaioica KaiuiaMH 
nuiaKOB, hto BbribiBaer xjioiikh h o6paTHbie yaapbi imaMeim, 
napymaioniHe pe3Ky. HosTOMy 6onee nmpoKoe npHMeHeime Hanuni 
mejieBbie MytmnrryKH.

MvHHinTyKH — oco6chho oTBeTCTBeHHbie jieiajiii pe3aK0B. 
OTCHb Baaoio, hto6m 6buia o6ecneaeHa repMeiHHHOCib coejjnne- 
hhh MyHjHirryKOB h orcyTCTBHe npmmnaima 6pbi3r pa3pe3aeMoro 
MeTajuia k hx noBepxHOCTH. B Hacroamee speMa Bce MvimnrryKH 
M3TOTOBjiaiOT H3 6poH3bi EpX0,5. TyroiuiaBKaa iuieHKa OKCHjia 
xpoMa na ee noBepxHOCTH chjibho yMeHbinaer bo3mo>khoctb npn- 
Jmnaima 6pM3r.

9.16. Pe3aKH .1.111 pyHHOii pe3KH

HaHdojibiiiee npnMeHCHne hmckit yHHBepcaabHbie HHaseicrop- 
Hbie pyqHbie pe3aicH co mejieBbiMH MyHjmrryKaMH. Pe3aK (pnc. 9.21) 
HMeer pyKoaTKy 7 h Kopnyc 8; k Kopnycy HaKHUHOH raiiKOH 11 
iipHcoeaHHeHa CMecHTejibHaa KaMepa 12, b KOTopyio BBepiryr 
HHiKeKTop 10. Kiicjiopon, nocTynaioiimH nepea nuiaiiroBbiH HHn- 
nenb 5, iijjeT jjajiee no AByM HanpaBJieimaM.

5

H>—/5 13 12 11 !0 9 S

Pemgmuu Kucsiopod

Phc. 9.21. Cxe,wa UHotceKmopHOZo peiaKa:
1 - rojiOBxa, 2 - Tpyoica peacymero KHCJiopojja, 3 — BeHTiuib peacymero 

Kncjioposa, 4 - Beimuib noAorpeBaiomero Kiicjiopoaa, 5,6 - HnnnejiH Kiicjiopofla 
h apeTHJieHa, 7 - pyKOSTKa, 8 - xopnyc, 9 — anernjieHOBBiii BeHTHJib,

10 — HHMceKTop, 11 - HaKHflHaa raiiKa, 12 - cMeciiTejibHaa KaMepa, 13 - TpyBra 
JJJIH ra30BOH CM6CH, 14 - BHVTpeHHHH MV HJHUTyK
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KncnopoA noAorpeBaTenBHoro njiaMCHH peryjinpyercx bchth- 
JieM 4 h nocrynaer b ueHTpaiibHbiH Kanaji HHacetcropa 10. Ilonaaaa b 
CMecHTejibHyio KaMepy 12, crpya KHCJiopoaa co3naer paapeaceHHe b 
KaHajiax, no kotopmm uepe3 HHnnejiB 6 h BeinHJib 9 noacacMBaerca 
auerHJieH. Fopioqaa CMecb no Tpy6Ke 13 HfleT b ronoBKy pe3aKa h, 
Bbixo.ua nepe3 3a3op Meamy HapyacHbiM 15 h BHyrpeHHHM 14 
MyiiamTyKaMH, cropaer, o6pa3ya nouorpeBaTejibHoe iuiaMa.

flpyraa nacTb KHCJiopojja nepe3 BeHTHJib 5 npoxonHT b tpvGkv 2 
h nocrynaer b rojiOBKy 1, OTKyra bbixoziht nepe3 HempajibHbiH 
KaHaji BHyrpeHHero MynmirryKa 14, o6pa3ya peacymyio crpyto 
KHCJiopo.ua.

Pe3aKH, npeAHaiHaMeHHbie xpia paajjejiirrejTBHOH KHCJiopoaHOH 
pe3KH no moiuhocth (TOJimHHe pa3pe3aeMofi crajiH), noapasnejia- 
lOTca Ha pe3aKH Majioii, cpejweH h 6ojibhioh moihhocth. K pe3aKaM 
MajiOH mohjhocth OTHOcaTca pe3aKH, cnoco6HBie pe3aTB HH3K0- 
yrjiepojiHcryio ciajiB tojhhhhoh 3—100 mm, cpeflHeH moihhocth 
200 mm h 6ojn>niOH moihhocth 300 mm. CTajiH tojhiihhoh 6onee 300 
mm peacyr cneixHaJiBHBiMH pe3aKaMH.

Pe3aKH Majioii h cpezmeii moiiihocth pa6oraiOT Ha auerHJieHe h 
3aMeHHrejiax aueriuieHa — npHpojjHOM ra3e, nponaH-6yraHe; pe3aK 
Oojibuioh moihhocth — TojibKO Ha 3aMeHHTejiax aperwieHa. B 
KOHcrpyKUHH pe3aKa Ha ra3e-3aMeHinejie HMeioTca OTHOCHrejibHO 
6ojn>iiiHe npoxoAHbie KaHaJibi jjjia ropKKiero ra3a b HHaceKTope, 
CMecHTejibHOH KaMepe h MynnimyKe.

Kaayxbiii thii pe3aKa CHa6aceH Ha6opoM cmchhbix Mynanny'KOB. B 
noaHOM Ha6opepa3.TiniajOT MyHniirryKH HOMepoB 0; 1; 2; 3; 4; 5; 6.

B 3asHCHMOCTH OT THna h MOjjejiH pe33Ka CMenHbie mvhahit vkh 
nojjpasriejiaio'r Ha cocraBHBie (HapyacHbie h BHyrpeHHHe) h mo- 
Ho6jiOHHbie (nejibHbie HcpasoopHbie).

^jiHHa pe3aKOB nojiacHa 6mtb He 6onee 700 mm. Macca pe33Ka 
Manoii moiiihocth c HairoojibiiiHM MyHzinnyKOM He 6onee 1,0 icr, 
cpeiLHeH moihhocth — 1,5 kt.

Bbi6op MVHjinnyKa (HOMepa) onpenejiaerca peacHMOM khcjio- 
poiiHOH pe3KH (naBJieHHeM H pacxorjOM KHCJiopona h ropioqero ra3a) 
h tojhhhhoh pa3pe3aeMoro MarepHajia.

124

Bbixo.ua
KHCJiopo.ua


Ha ctbojic pesaKa jjojixchli 6htk HaHeceHbi tihi peaaica h to- 
napHMH 3iiaK npennpHjrrna-H3roTOBHTejia. ITo Tpe6oBaHHio norpe- 
bnrejis pe3aKH KOMiiJieKTwr onopHOH TejiexcKOH c HHpKyjibHbiM 
ycrpoHCTBOM, najmbiM Ha6opOM cmchheix MyHjmrryKOB hjih yMem>- 
IHCHHblM HHCJIOM MyHflUITyKOB OflHOTO HJIH HCCKOJIbKHX HOMepOB.

TeMneparypa HarpeBa 6okoboh noBepxHOCTH cocraBHoro 
MVHjinnyKa b6jih3H ero ropua iipn cboGojihom ropeHHH auemjieHo- 
KHCJiopoaHOH cmcch He jiojmHa npeBbiinaTb 120°C.

MerajjjiHTiecKHe jierann pesaKOB oommho h3totobjmiot H3 Jia- 
ryHH, uoriycKaeTca ctboji pe3aKa h3totobjihtb H3 ajnoMHHiieBbix 
ciuiaBOB h .npyriix MaTepnajioB, hc H3MeH3nomnx 3KcnjiyaTaiiH0H- 
iibie cBOHCTBa pe3aKOB.

CpejiHHH cpoK cjiyxcQbi pe3aKOB c noriHbiM KOMnjieKTOM cmch- 
iibix MXHjiurryKOB npu ojiHocMeriHOH pa6oTe h K03(|)(JjHuueHTe 3a- 
rpy3KH 0,5 jioji>KeH 6biTb ne Menee: 2,5 rojia juia pe3aKOB c cocraB- 
HbiM MyHjpnTyKOM, 4 rojia jum pe3aKos c moho6jiohhmm MyHjmrry- 
kom, 5 Jier jum BCTaBHbix pe3aKOB.

Ha pnc. 9.22 noKasaH pe3aK «IIjiaMs» c BBepTbiBaeMbiMH 
MyHAHITyKaMH.

Pe3aK mojkho ycTaHaBJiuBaTb Ha TenexcKy c jiByMa ponnKaMH, 
KaTHtUHMHCH no noBepxHOCTH pa3pe3aeMoro MeTanjia (pnc. 9.23, a). 
Bjiaronapa 3TOMy paccrouHHe MeTKjiy MyHuiuryKaMH h noBepxHo- 
cTbio Merajuia ocraerca iiocio»hhbim h OTnanaer Heo6xojmMOCTb 
uepxcaTb pe3aK Ha Becy bo BpeMX pa6oTbi. Tejiexoca no3BOJiaeT pe- 
3aTb He TOJibKO b HanpaBjieHHH, nepneHHHKyjixpHOM k noBepxHociH 
pa3pe3aeMoro MeTajuia, ho h nou yrjioM jio 36° k BepTHKajin, hto 
ipe6yerca npn cxoce kpomok non CBapKy (pnc. 9.23, 6). K TenexcKe 
moxcho npHBepHyrb iinpKyjib, noiBOJunouiHH pe3aTb no OKpyxcHocrn 
(puc. 9.23, b).

JJaBneHHe KHCjiopoua ycraHaBJiHBaioT b npeaejiax ot 0,3 uo 1,4 
Mlla, jiaBJieHHe aijenuieHa ot 0,002 jjo 0,01 Mlla. TexHnnecKaa 
xapaKTepHCTHKa pe3aKa «IIjiaMS» npHBeneHa b Ta6n. 9.4

PesaK «11 j ilim h » Moxcer pa6oTan> Ha ra3ax laMeHHTeiuix aiiern- 
jieHa — npHpojiHOM ra3e h nponaH-6yraHe.

HpOMLIUIJieHHOCTbfO JIJIH aueTHJieHO-KHCJIOpOJJHOH pe3KH 
BbinycKaiOTca HHxceKTopHbie pe3aKH <«X>aKeJi» h «MasK-I». JJjia
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paSoTM Ha ra3ax-3aMeHHTenax aiierujieHa B&iirycKaeTca pesax 
«Ma»K-2».

Phc. 9.22. Pe3aK «rbuvM»:
a - BHemHHH bhji, 6 - pa3pe3, b - bhb cBepxy, 1 - rojioBKa, 2 - BeHTHjn. 

peacymero KHCJioposa, 3 - HHaceKTop, 4 - aeHTBun. iwcjiopojia nojiorpeBaioinero 
njiaweHH, 5 — bchtmjh. anenuieHa, 6 - KHCJiopojjHtiH HHnnesit,, 7 - anerHjieHOBMH

Hnnnenb.

S) t)

Pbc. 9.23. ncnoJib3OBamie onopnou vapemKU pe3aKa:
a - BepTHKajiMiaa paajiejniTejiMaa pe3Ka, 
6 - pe3Ka noa yrjioM npn CKoce KpowoK,

b - BepTHKajibHaa pa33e.THTe.Ti.Haa pe3Ka npn noMoina nnpKyjitHoro ycTpoHcraa
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Tctfjjtuya 9.4
TexHHHecKaa xapaKTepucTHKa HHMKeKTOpHoro pesaKa

«HjiaMH»

9.17. KepocHHopesu

noKaaarejiH
TojimHHa pa3pe3aeMoro 

Merajma, mm

3-6 6-25 50 100 200 300
Howrep Mj'HflinryKa

BHVTpeHHero 1 2 3 4 5 5
napyiKHoro 1 1 1 2 2 2

/laBjieHHe Kncjiopojia, Mlla 0,35 0,4 0,6 0,8 1,1 1,4
PaCXOA, M3/'! 

KHCJIOpO^a 3 5,2 8,5 18,5 33,5 42
aijeTiijieHa. 0,6 0,7 0,8 0,9 1,0 1,2

HpHMepHaa iinipHHa pe3a, mm 2-,2,5 2,5-3,5 3,5-4,5 4,5-7 7-10 10-15
C'KOpOCTb pC3KH, mm/mhh 550 370 260 165 100 80

B KepocHHope3ax b KanecrBe ropioqero HcnonB3yiOT napbi Ke- 
pocHHa. KoMiuieKT KepocHHope3a coctoht H3 pe3aKa, Sauica juih 
jKUflKoro ropionero h hhpkvjm c TejieacKOH. CxeMa pe3aKa Kepocn- 
nope3a H3o6pa>KeHa Ha pnc. 9.24.

Kncjiopoji nepes BeHTHJib 9 h HHaceKTOp nocrynaer b ronoBKy 3, 
rjje CMeiHHBaeTca c napaMH KepocHHa. Kepocnn nocTynaeT nepes 
BeHTHJiB 7 b acSecTOByio HaoiiBKy 11 Hcnapnrejia, rjje HcnapseTca b 
pe3yjn>Tare HarpeBa iuiaMCHeM BcnoMorarejibHoro MynqnrryKa 12. 
Fopioqaa CMecb bbixoaht Hapyacy uepes KOjiupeBOH 3a3op Meacay 
MVHiiiuTyKaMH 1 h 2, oopa3ya noaorpeBaionjee iuiaMa. Moihhoctb h 
cocraB iuiaMeHH peryiiHpyioT BeimuieM 9 h MaxoBHHKOM 10, 
H3MeHaioinHMH nojioaceHHe HHaceKTopa 4 b CMecHrejn>HOH KaMepe. 
PeacymHH KHCJiopo^ npoxoflHT qepe3 BeHTHJit 6 no Tpyfixe 5 b 
neHTpajn.HWH KaHan MyHfliinyKa 1. TojiOBKa KepocHHope3a HMeer 
KOJibueBbie MyHAnrryKH meneBoro Tima. Pe3aK CHaSaceH pyKoaTKOH 
8, b KOTopoii pa3MemaiOTca ipySicH zuia nouBOjja KepocHHa h khc- 
jiopona.
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Kepocun

g
flodoipeBatomee ruiaMn 

aenapumemn
QcHo8noe no3oepe8etoaiee noatnt 

Pewymuu Kucnopod

Phc. 9.25. CxeMa peiam KepocuHopeia:
1,2— MynnmTVKH, 3 - rcMOBKa, 4 — iiHJKeKTop, 5 — KHCjiopoAHas Tpy oKa.

6 - KHCJIOpOflHMH BeHTHJIB, 7 - KepOCHHOBBIH BeHTHJIB, 8 — pyKOBTKa,
9 - BeHTHJib noflorpeBaronjero KHCJiopo.ua, 10 - MaxoBii'ioK, 11 - acOecroBaa 

oroieTKa, 12 - BcnoMoraTeJibHMH MyHjmnyK

KepocHH no/jaerca b pe3aK no^ flaBJieimeM 0,15—0,3 MTIa H3 
Sansa cmkoctbio 5 jxm3, cHa6aceHHoro pynHtiM BOSjjymnbiM Haco- 
COM, MaHOMeTpOM H 3anOpHbIM BeHTHJieM.

TexHMnecKaa xapaKrepHCTHKa KepocHHope3a iipHBejjeHa b ia6ji,
9.5.

Ta6jiuija 9.5
TexHHHecKaa xapaKTepncTHKa KepocHnope ta

IIoKa3aTenH Tojiumna pa3pe3aeMoro MeTajuia, mm
po 20 20-50 50-100 100-200

HoMep BHyTpeHHero 
MVHjiunyKa (cornia)

1 2 3 4

flasjieHHe, MTIa 
Knciopoya 
Kepociraa b 5au<e

0,4-0,5
0,15-0,3

0,5-0,7
0,15-0,3

0,7-0,9
0,15-0,3

0,9-1,1
0,15-0,3

Pacxon
KMCJIOpOJia, M3/'!
KepocHHa, kt/h

5,4-7,6
0,7-0,8

7,6-9,8
0,8-0,9

9,8-20,2
0,9-1,1

20,2-32,6
1,1-1,3

CKOpOCTB pe3KH, Mm/mHH 450-300 300-150 150-100 100-75

KpoMe pe3aKOB, paSoTaiomHx Ha napax KepocnHa, npHMeHsiOT 
pe3aKH c pacnbuieHHeM memkoto KepocHHa, HanpHMep, PKP-3 (pe- 
3aK KepocHHOBbiH c pacnBuiBTejieM, rpeibeii mojicjih), jjjih pyHHoii 
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priKH cTajm TOjnnnHoii uo 100 mm. KepocnH pacnMJiaerca c no- 
mdiiimo cneiinajibHoro conna pacnbuniTejia, pa3MeineHHoro Heno- 
i peflCTBeHHo b rojioBKe pe3aKa (pHc. 9.26).

Phc. 9.26. FojioeKa Kepocunope3a cpacnwjiumejicM.

9.18. Pe3aKH jijih MamiiHHOH pe3KH

MainnHHbie peaaKH ycraHaBjiHBaioTca Ha ManiHHax juis khcjio- 
POJIHOH pe3KH. OTJHMHTejIBHOH OCoSeHHOCTETO HX HBJiaeTCK npa- 
MOJiHHeiiHaa KOHCTpyKipia, ripn KOTOpon och MynsnrryKOB, tojiob- 
kh, Kopnyca h ra3onoflBojtainHe ipySiai pacnonoaceHM BepTHKajn,- 
no, cooTBercTBeHHO paSo'ieMy nojiojKeHino pe3aKa Ha MauiHHe. JJjih 
MamHH o6mero Ha3HaHeHHM BMnycKaioTca pe3aioi thhob PM-2 (2- 
BeHTHjiBHbie) h h PM-3 (3-BeHTHjibHbie), oTjiimaiomHecji hhcjiom 
BeHTHjieii b Kopnyce, pacnojioaceHHeM HHnnejien (BepiHKajibHMM hjih 
ropH3OHTajn>HMM), KOHCTpyKHHeii Kopiryca h tojiobkh, jmaMerpoM 
KoiKyxa, fljniHOH, pasMcpaMH peex h npoxojiHMx KaHajioB.

Ha pnc. 9.27 noKa3aHa b KanecrBe npHMepa KOHCTpyKiiHx 
rpexBeHTHJibHoro ManiHHHoro pe3aKa c ropH3OHTajibHbiM pacno- 
JlOJKCHHeM BeHTHJieH.
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no KOHcrpyKnnn Hcnojn>3yFOTca ManniHHBie pe3aKH hh- 
aceKTopHMe (U), paBHoro naBjieHHH (PJJ) h BHyrpHcoroiOBoro cMe- 
meHHH (BC).

n

Pnc. 9.27. TpexeeHmufibUbiu MatuuHHuU pe3UK c eopu3OHmajibHbw 
pacnoJioMceuueM eeumujieu:

1 — BeHTOjib auerojieHa, 2 — BeHTHjib noaorpeBaiomero KncJiopojia,
3 — BeHTOjib peacymero KHCJiopona, 4 — KHcaopojiHMn Hnnne.it.,

5 — auerojieHOBbiH HHnnejib, 6 — MyHjimTjKH, 7 — HaKHjiHax raiiKa, 
8 — roaoBKa, 9 — Koasyx, 10 — TpyoKa peacymero Kncnopojia, 11 — Kopnyc; 
12 — HHiKeKTop, 13 — CMecHTeiibHan Kaxiepa, 14 — TpySKa ropionefi CMecn.

130

Hnnne.it


Pa3pa6oTaHbi h ripHMenaiOTCH raKace MamnHHbie pe3aKH PKIII, 
PKM, PKII h PKC, paGoTaiomHe Ha KepocHHe. B orjiHHHe ot py'i- 
iibix KepocHHope3OB b 3THxpe3aKax ocymecTBJiaerca MexaHHiecKoe 
pacnbiJieHHe KepocHHa khcjiopojiom c noMombio ciien,Hajn>Horo 
iiiiaceKTopHoro ycrpoHCTBa, pacnojioaceHHoro b tojiobkc pe3aKa. 
MejiKne HacTHLiBi pacnMJieHHoro KepocHHa 3aTeM uonojiiiMTejibHo 
ncnapxiOTca npn nonaiiaHHH b MejjHbiH MynzuiiTyK, KOTopbin Bcerjia 
narpeT bo BpeMa pa6oTM oipaaceHiibiM TennoM nouorpeBaiomero 
luiaMeHH pe3aKa. TaKHMH pe3aKaMH Moryr no acejiaHwo 3aKa3'iHKa 
ocHaipaTbca cepHHHbie pe3aTejn>Hbie ManniHbi, HanpHMep, THna 
ACIII-2, CrV Hnp.

9.19. CneiuiajibHbie jieiaKii

Bcmasnbiepejaxu. Pe3aK PrC-70 npHcoeAHHaerca k CBapoHHoii 
ropeJiKe T-3; pe3aK PTM-70 - k ropejiKe TC-2. 3th pe3aKH yqo6HM 
iipH paSore b MOHTaacHbix vcjiobhtx, Kor^a ojjhomv h TOMy ace 
cBapnjHKy npHXOAHTca 'iacTO nepeKJnonaTca c onepaipiH pe3KH Ha 
cBapxy h HaoSopoT.

Pe3aKu d.w cpe3KU 3aKienoK, sbipe3KU mpy6 u omsepcmuu (pnc. 
9.28). IIpH BbinojiHeHHH HeKOTopbix onepan,HH pejiecoo6pa3HO 
npHMeHSTb pe3HKH cneuHaJibHOH KOHcrpyKijHH, HanpHMep: pe3aKM c 
IUIOCKHMH MVHAHlTyKaMH flJIS Cpe3aHHS 3aKJienOK, C KOpOTKHMH 
MyHminyKaMH, ocb KOTopbix neprieHZjHKyjmpHa och pe3axa; juih 
Bbipe3KH ipy6; pe3aKH nna Bbipe3KH OTBepciHH He6ojn>nioro 
HHaMerpa. TaKHe pe3aKH BMnojmaioTca BcraBHbiMH h npHCoe/jH- 
uhiotcs k pyKOSTKe yHHBepcaiibHOH ropejiKH.

Pe3aKU djm pe3KU cmanu donbutux momquH. C noMOipbio yHH- 
BepcajibHbix HHxceKTOpHbix peaaKOB «MaaK 1», «OaKeji» h «HjiaMH» 
mo»cho pe3aTb cranb tojhhhhoh j\o 300 mm, npn 3tom c yBejin- 
'ieHHeM tojiihhhm pa3pe3aeMoii crajiH Heo6xoflHMO noBMinaTb jjaB- 
jieHHe peacyipero KHCJiopoaa. IIpH pe3Ke crajiH tojtihhhoh 300 mm 
naBJieHHe KHCJiopojja noBbiniaiOT j\o 1,2—1,4 MTIa. CjienoBaTejibHO, 
mobcho npe/uiojioacHTb, 'iro zuia pe3KH jihctob tojiiiihhoh 6ojiee 300 
mm Heo6xojiHMO 6mjio 6m ripHMeiHUb pe3aKH c naBJieHneM
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KHCJiopojja oojiee 1,4 MTIa n 3HaqHTejibH0 oojttHiefi moihhoctbio 
noaorpeBaTejibiioro miaMeHH.

Phc. 9.28. Bcmafinhie pe3OKU cneifuajibnoso Hasnmenun: 
a - zyw cpesKH 3axjienOK. 6 — jjjia Bi>ipe3KH Tpyg; b - fljia Bj>ipe3KM OTBepcriiH 

wanoro AHaMerpa

OjiHaKO pe3Ky CTajieii 6ojh»iiimx tojihihh nejiecoo6pa3HO bm- 
nojimrrb pe3aKaMH, pa6oTaioipHMH Ha noHiDKenHMx zjaBJieHiiax 
(0,2—0,4 MTIa) peacymero KHCjiopo.ua. Oco6eHHOcrn KOHcrpyKiiHH 
T3KHX pe3aKOB 3aKJHOHaiOTCS B TOM, HTO KHCJIOpOJJHBie KaHaJIM 
HMeiOT 6ojibmyio juiHHy, ceneHHe KaHajia nocTOSHHO, BHyrpeHHaa 
noBepxHOCTb KaHana h coiuia (oco6eHHO y bmxohhoh kpomkh) 
TmarejibHO o6pa6oraHa, KHCJiopon,Haa Tpy6xa h nojjBojyiniHH pyxaB 
HMeiOT OTHOcHrejibHo yBejiHHeHHbie BHyrpeHHHe aHaMeTpbi.

jJjui pe3KH crajiH TOjmjHHOH ot 300 jjo 700 mm (npH6buieH 
6ojiBaHOK, otjihbok, pa3pe3KH KpynHoro CTajibHoro jiOMa) npHMe- 
hmiot pe3aKH (pnc. 9.29), pa6oTaioniHe Ha KHCJiopojje HH3Koro naB- 
jieHH» (no 0,3 Mlla).
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Phc. 9.29. PesctK PP-700 dna cmami Oojibumx momtfUH:
1 - KapeTKa: 2 - MynnmiyK; 3 - TpySKa peasynjero KHCJiopofla; 4 - SoKOBaa 

pyKOXTKa; 5 - BeHTiun. peaymero KHCJiopoaa; 6 - BeHTHJit noaorpeBaioinero 
KHCnopofla; 7 - BeHTMJib auernjiena; 8 - cMecHTejitHaa KaMepa; 9 - HHaceKTop; 

10 - pyKOMTKa; 11 - MaHOMerp pejKynjero KHCJiopoaa; 12 - HHnnejib Kncnopofla;
13 - Hnnnejib aperHaeHa

B KaTiecTBe ropionero rasa npHMenaioT aperHJieH, pacxopye- 
MbiH ot 1,0 ao 4,2 m3/h, hjth ra3bi-3aMeHHTejiH. niiraHHe pe3aKa 
apeTHJieHOM ocymecTBJiaeTca ot OaTapen aneTHJienoBbix SajuioHOB 
luiH reHepaTopa cpenHero jjaBJieiiHa (0,01—0,02 MTIa). IlHTaHHe 
KHCJIOpOflOM npOH3BOAHTCH OT 6aTapeH KHCJIOpOHHBIX 6aJIJIOHOB. 
MyiminTyK pe3aKa (pnc. 9.30, a) HMeer CMeHHbie JiaTyniibie coiuia- 
BcraBKH co cryneHHaTo- hjih imaBHO cyacHBaioiHHMHca ijhjihhjjph- 
•lecKHMH KaHajiaMH, 6e3 pacniHpeHHa na Bbixojje, o6eciie[iHBatomHe 
coxpaHeHHe ipuiHiinpiiHecKOH (jiopMbi peacynjeH crpyn KHCJiopona 
nocjie coima.

Hepen cohjiom pe>KyniHH KHCJiopoa npoxoAHT juihhhbih ripaMOH 
ynacroK KHCJiopojjOM noziBOJiainen Tpy6KH, 6jiarouapa ueMy 
ycTpaHaiOTca 33BHxpeHHa b khcjiopojjhoh crpye h noBbiniaerca ee
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npoSnBHaa cnoco6HOCTi>. JJjih npaBWttHoro onpenejieHHH uaBJieiiHa 
peacymero KHCJiopoaa nepejj pe3aKOM ycraHOBJieH uonojiHH'rejibiibiH 
MaHOMerp.

Paanepbi aaHa/ioSScmaStta

a)

* 1 2 s •
9 >7 s.
i 3 s

L 96 97 st

<f)

Pmc. 930. MyndumyKu: 
a — MVHflnrryK fljia pe3KH 6ojn>ninx tojuqbh:

1 — MVHjunTyK H3 Mejm M-3,2 — CMenHas BcraBKa H3 JiaiyHH JlC-59-1;
6 — MyHAurryK jjjm pe3KH 6ojimhhx TOjmjHH Ha npiipojiHOM ra3e

/L'ia paSoTbi Ha npHpoflHOM ra3e HHJKeicrop pe3axa paccBepjiH- 
Baerca co cropoHti Bxojja jjo AHaMerpa 3 mm, co cropoHbi Bbixoua 
jjo 2 mm. MyHzmiTyK HMeer KOHCTpyKijHio, H3o6paaceHnyio Ha pnc. 
9.30, 6, h coctoht H3 BHyrpeHHero peacyipero conjia 1, BcraBJieH- 
hoto b HapyacHbiH nojjoipeBaioiijHH MVHAHiTyK 2. Peacymee conno h 
noflorpeBaiomHH MyHfliirryK H3roTOBJunOTCa h3 crajiH 45 c no- 
cjienyiomHM HHKejnipoBaHHeM hjih BopoHeHHeM. ^aBJieHHe khc- 
jiopojja nepejj pe3aKOM 0,35 Mlla; pacxojj KHCJiopojia 6— 7 m3/h; 
iiiHpHHa pe3a 8—10 mm.

Pe3aK dj& pe3Ktt «c.Mbie-npoyeccoM». KoHcrpyiciiHa pe3aKa 
(pnc. 9.31) npenycMaTpHBaer o6pa3OBaHHe ipex crpyii peacymero
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KHCJiopo^a. ochobhoh, BBixonsnnnft H3 KaHana 5, h jipyx BcnoMora- 
rentHtix, bmxoaxihhx H3 Kanajia 4. OcnoBHas crpyx paspesaer Me- 
rajui, a BcnoMoraTentHbie, cjiejiwmne 3a neft, «cMMBaioT» 60- 
po3AKH, Haxoflamneca eme b HarpeTOM coctokhhh, khk 6bi ihjih- 
(JiyioT noBepxHocrt pe3a. TpexcTpyfiHBifi pe3aK, KpoMe bbicokoto 
KanecTBa noBepxHocrH pe3a, o6ecnenHBaer noBunieHHe irpoH3- 
BojiuTeJiBHOcTH pe3KH no cpaBHeHHio c o6bihhoh b 1,5—2 pa3a (npn 
cooTBercTByiomeM yBejiHueHHH pacxojia KHCJiopoaa).

Phc. 931. CxeMa pe3KU «CMbiB-npoyeccoM»:
1 — pa'jpeaaeMMii Merajin, 2 — njiaBaromee j'crpoficrBo,

3 — nojio/KeHne pe3axa npa pesxe, 4 — KaHajiM juis mjiH^yioniHX (cMMBaioiiiHx) 
crpyH KHcnopona, 5 — KaHan ochobhoh (peacymefi) crpyn Kncnopo.ua

PeaaKU djin noftepxiiocmiiou p&3KU. JIjih chbthx MeraJiJia c no- 
BepxHOCTH Ha HeKOTOpyio rjiy^HHy cnyacaT pe3aicn juia noBepx- 
hocthoh pe3KH. IIoBepxHOCTHas pe3Ka npHMeHaeTcs jw yjiajieinis 
ipeniHH, saHHCTKH KopHen uibob nepejj HajioaceinieM nojjBapeHHoro 
BajwKa h jip.

Pe3aK fljia py*iHofi noBepxHocrHofi pe3KH rnna PAII o6pa3yer 
KaHaBKy mHpHHOH ot 6 jio 20 mm, tjiv6hhoh OT 2 JJO 6 MM CO CKO- 
pOCTBTO OT 1 30 6 m/mHH.

Pe3aKH jinx noBepxHocrHofi pe3KH (pnc. 9.32) oTnnnaroTCH ot 
peaaKOB jpis paijiejiHTejiBHoft pe3KH TeM, hto hx MyHjnniyKH hmctot 
KaHaJi 2 6ojiBinoro jiHaMerpa jw peacynjeft crpyn KHcnopojia h 
HecKOJiBKo KaHanoB 3 Majioro juiaMeipa zuin iiouorpeBaiomero 
imaMeHH. Cipys KHCJiopo.ua bbixoaht H3 MyHjuinyKa c MeHBUieft
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CKopocTBio, xieM npn pasflejiHTejiBHon pe3Ke, hto oSecnennBaeT 
cropaHHe hhihb noBepxHocTHBix cnoeB MerajTJia.

Phc. 9.32. PezaK djia noBepxHOcmnou pe3KU u BbinjiasKu nopoKoe.

npH rrycKe crpyn pexcymero KHCJiopojia crajibHon npyroK 4 b 
Mecre ero KacaHHS noBepxHOCTH Merajuia 3aropaercs n TeM ycxo- 
paer Haiajio pe3KH. Emctpbih nycK peacynjero KHCJiopo.ua ocy- 
njecTBjmercn pMnaacHMM KJianaHOM 5. IIpH nosepxHocTHOH pe3Ke 
MyHjmrryK aepacaT noa yrjiOM 15—20° k noBepxHOCTH (pnc. 9.33), 
BcaejiCTBHe nero Ha MeTajuie nojiynaerca HerjiySoKaa (ao 10 mm), ho 
jjocraTOHHo mnpoKaa (no 50 mm) KanaBKa.

OStuitHan KaHaOKa naacKaa KaHaSaa
10-30 12-50

tlucman peaaa

Phc. 9.33. Cxewa noBepxHocrmou Kucjiopodnou pe3KU u ibopMht BbinjiaeJiaeMbix 
KauaBOK
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OnopHoe kojibho 1 (cm. pnc. 9.34) Ha MynniinyKe cjjejiaHO H3 
HepiKaBeiomeH ^apoynopHoii crajiH. flojjorpeBaiomaM CMect Bbne- 
KaeT nepe3 KaHajn>i 3 MyHaurryKa 2, o6pa3ya cjjaKejibi nouorpena- 
iomero HJiaMeHH.

9.20. ManiHHbi ijih Kitc^opo jnoii peiKn

Jj/in nojiyqeHHs tohhoto, hhctoto pe3a pe3aKy hcoGxojihmo 
npnuaTb lipHHyrinejibHoe HBHJKeHHe c nocroaHHOH CKopocrbio, 
cooTBeTCTByiomeH TOjmjHHe pa3pe3aeMoro Merajuia. 3to flocmra- 
erca npn MexaHHsnpoBaHHOM npoijecce khcjiopoahoh peiKH, ocy- 
mecTBJiaeMOM ManniHaMH pa3JiHHHbix thhob.

Phc. 9.34. CxeMbi cma^uonapnwx moiuuh djist Kucnopodnoii pe3Ku:
a - nopTajibHbix (1 - noprwi; 2 - pojihkh; 3 - HanpaBJisnoinHe p&ribcbi; 4 - onopbi;
5 — KapeTKa; 6 — pe3aK; 7— pacKpoiiHMH ctoji); 6 - nopTanbHO-KOHCojibHMX

(1 - nopTan; 2 - Be^ymHH MexaHH3M; 3 - Konnp; 4 - pejibCbi; 5 - onopbi;
6 - cynnopT; 7- pe3aK; 8 - jihct); b - inapHHpHMX (1 - KOJioHHa; 2 - inapniipnaa

paMa; 3 - npnBoji npainenHn; 4 - peaaK; 5 - Konnp; 6 - jhict)

MaiiuiHbi jvis rasoBOH pesKn iio.apa3.aejiatoT no cneayiomHM 
npHSHaKaM.

1) cnocoSy ycraHOBKH (craijHOHapHMe h nepeHOCHMe);
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2) cnocoSy pe3KH (K - KHCJiopojjHbie, KcJj - KKCJiopojuio- 
(jjjnocoBbie, ILi - nna3MeHHbie, Di - rasojiasepiibie);

3) KOHCTpyKTMBHOH cxeMe CTaiiHOHapHMx ManiHH (II - nop- 
lajibHbie, IIk - nopTajn>HO-KOHCojn>Hbie, III - niapinipiibie) (pnc. 
9.35);

4) cHcreMe KOHiypHoro ynpaBJieHHa CTauHonapHbix MainHH (JI 
- JIHHeHHbie, M - MaTHHTHbie jjjia (JjlliypiIOH pe3KH, <t» - (Jiotoko- 
nHpoBajibHbie juia (|)HrypHon pe3KH, I) - nH^poBbie nporpaMMHbie 
fflia (JiHrypHOH pe3KH);

5) cnocoSy jjBnaceHHa nepeHOCHbix ycTaHOBOK (P - no pa3MeT- 
Ke, II - no HMpKyjno, H - no HanpaBJunonjjiM, T - no TH^KOMy koh- 
Typy).

IlepeHOCHbie MauiHiiw. lIpejicraB.'iaior co6oh caMoxoflHbie 
TejiexcKH, ocHanjeHHbie pe3aKOM h HMeiomHe b KanecTBe npHBOua 
ajieKTpoHBHraTejib, npyaoiHHbiH MexaHH3M hjih ra3OByio lypSiiHKy. 
3th MamHHbi yCTaHaBJiHBaioT npxMO Ha jihct pa3pe3aeMoro Meraji- 
jia, no KOTopoMy ohh h nepeMemaiOTca. Ha t3khx ManiHHax mojkct 
SbiTb ycraHOBJieHO or ljjo 3 pe3aKOB. CKopocTb pe3KH ManiHHaMH 
cocraBJiaeT ot 130 ao 1200 mm/mhh, b 33bhchmocth ot TOJnpHHbi 
Merajuia.

MaiiiHHa «Pajjyra» (pnc. 9.35) BecHT 16 kt h npenHa3Ha’iena /pia 
pe3KH crajiH tojihibhoh ot 5 jjo 300 mm ojjhhm hjih tbvmb pe3aKaMH. 
OHa Moacer nepeMeipaTbca no upaMOMy hjih H3orHyroMy 
yrojibHHKy, no okppkhocth c noMOipbio iwpKyjia pajuiycoM ot 150 
no 1500 mm h Sonee, a TaioKe no pa3MerKe c HanpaBJieHueM ot pyKH. 
CKopocib pe3KH mojkho H3MeHaTb ot 80 jjo 1500 mm/mhh, no- 
TpeSjiaeMaa MomHOCTb 26 Bt. Ha Kopnyce ManiHHbi HMeerca 
niraHra 8 c cynnopTOM 5, b kotopom yKpeiuieHM pe3aKH 6 h 7. B 
Kopnyce pacnojioaceH peuyKTop c chctcmoh 3y6naTbix KOJiec, co- 
eaHHCHHbiH c 3JieKTpouBHraTejieM h nepeaaiomHH BpanjeHiie ero 
Bana BeaymeMy pojuiKy 1. CKopocrb nepejiBH/KeHHa tcjictkkh pe- 
ryjuipyiOT H3MeHeHneM HHCJia o6opotob Baaa ajieKTpojjBHraTejia c 
noMOiubio peoci aia 4, BKJno'ieHiioro b penu o6motkh aKOpa.

IlepeHOCHaa ManiHHa «CnyrHHK-3» (pnc. 9.36) iipejiHaaHa'ieHa 
TJia pe3KH ipy6. TeneiKKa KpenHica peiibio k ipy6e h nepeMeipaeTca 
MexaHH3MOM, npHBOJJHMblM B JjeHCTBHC 3JieKTpOUBHTaTejieM.
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JJnaMerpbi pa3pe3aeMoi< TpySti 194—1420 mm, TOJimnHa ctchkh

5—75 mm. Macca MaiiiHHbi 6e3 6noKa iinTaiiHM 20,8 kt.

2

Pnc. 9.35. nepenocnaa Mauiuna djin KuaiopodHou pe3Ku «Padyza»:
1 - Be^ymee Koneco, 2 - HanpaBjunomee Koneco, 3 - pyKOSTKa juis pyuHoro 

HanpaBJieHHs pe3KH, 4 - jihck peocTara /pis H3MeneHna ckopocth pe3KH, 
5 - cynnopT KpewieHna pe3aKOB, 6 h 7 — pe3aKH, 8 — nrraHra, 9 - nnpKyjn.

Phc. 936. IlepeHocHaa Mauiuua djm Kucciopoonou pe3KU «CnymnuK-3»:
1 — Beaymnii MexaHH3M, 2 — HaTsscnoe ycTpoftcTBO, 3 — 6jiok nnTaHiis,

4 - Teneaaca, 5 - jiepacaBKa c pe3aKOM

IlepeHOCHbiii c|iJiaHuepe3 I ff'0-2 (pnc. 9.38) ycTaHaBjiHBaercs 
Ha o6pa6aTbiBaeMbiH jihct, oh Bbipe3aer (JiJiaHHbi n jjhckh 
AHaMerpoM 50—450 mm H3 crajibHbix jihctob tojhhhhoh 5—60 mm. 
CKopocTb peiKH 100—900 mm/mhh. Macca MauiHHbi 26 kt.
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Phc. 9.37. TlepewjcHou <]).namiepe3 Tir<I>-2:
1 — KOJityeBas onopa; 2 ?— BTyjnca; 3 — Kapycej&Hoe kojh»uo;

4,6,11,15 — MaxoBHHicn; 5 — gneKTponpnBoji; 7 — xoaoBas nrraHra;
8 — yCTaHOBOHHas nrraHra; 9 — KpoHnrreHH; 10 — MaxoBHHOK BepTHKaitHoro 

nepeMemeHHs; 12 — cronop; 13 — pe3aK; 14 — cynnopT

CTaiiHOHapHMe Maiiinnia. CramioHapiibic ra3ope3aTeJibHMe 
ManniHbi npejjHaiHaHeHM jpia BMnojiHeHna ciieuyioiiiHx onepaijnii: 
paCKpoil JIHCTOB, BMpe3KH npaMOJIHHeHHBIX H (JlHrypHblX 3arOTOBOK, 
TOHHaa pe3Ka, Bbipe3Ka Majiora6apnrHMX 3aroTOBOK h nerajien. 
ManrHHbi HMeioT HecKOJibKo pesaKOB (ot 2 uo 12) juih ojtho- 
BpeMeHHOH Bbipe3KH HecKOJibKHx nouoc. TojniiHHa o6pa6aTMBae- 
mmx jihctob HaxojjHTcu b npe/jejiax ot 5 uo 100 mm.

B Kaxcfloii ManiHHe npnMeHeH ojihh H3 nerbipex cnoco6oB 
ynpaBjieHHB pe3aKaMH:

a) MexaHHHecKoe KoimpoBaHHe, Korfla pe3aKH noBTopaior 
UBHiKeHHe ocTpna yKa3aTejibHoro crepaaia, nepeMemaeMoro no 
jihhhh nepTeaca;
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6) 3JieKrpoMarHHTHoe KonHpoBaHHe, Korua pe3aKH KonHpyioT 
jiBHHceHHe HaMaiHH'ieHHoro nanbija, kotopmh npHTHiHBaeicx k 
xpoMKe c'rajiBHoro KonHpa;

b) (^OToajieKrpOHHoe KonnpoBaHHe co cneiiHajiBHOH (^OToaneK- 
ipoHHoii tojiobkoh, paSoTaiomeH no nepTeacy;

r) c nporpaMMHbiM ynpaBJieHHeM.
EojibHioe pacnpocTpaneHHe nojiyHHria mapnHpiiaa ManiHHa 

ACTTT (pHC. 9.39). OHa Bbipe3aeT aeTaiiH pa3MepoM 750—1500 mm 
jiio6oh (JiopMbi npn TOJiiiiHHe jnicra 40 100 mm, mojkct Bbipe3aTb 
oajiOBpeMeHHO ipn zjerajiH.

Phc. 9.38. Oouaiu eud uiapuupnou Mauu/nbi ACIH:
1 —- KOJiOHKa, 2 —- inapHnpHaa pawa, 3 — pe3aKH, 4 — MarHHTHas KawniKa, 

5 — Kormp

ManiHHa CFY (pac. 9.39) npe4Ha3HaHeHa jpia BbipesKH 3aro-
TOBOK H3 JIHCTOB pa3M6paMH 6000x2000 MM H TOJHpHHOH OT 5 JJO 100 
MM. Ha HCH MOzKCI BMHOJIHTrbCJi pe3Ka C OjJHOCTOpOHHHM CKOCOM 
KpOMOK. KojinqecTBO pe3aKOB or 1 40 4. ynpaBJieHHe pe3aKaMH 
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nponaBOAHTca jih6o MarHHTHoii tojiobkoh no Konnpy, jim6o mc- 
xaHMHecKHM KonHpoBaHHeM no HepTe>Ky.

Phc. 939. Cmatfuonapnafi uaiuuna djm pe3KU CrY:
1 — onopbi, 2 — pejibCOBMe nyni, 3 - HanpaBJMiomaH nonepesHoro xojja,

4 — Be/iymHii MexaHH3M c m3thhthoh rojioBKoii, 5 — nrraHra, CBH3biBaiomas 
BeaymHH MexaHH3M c KapeTKaMH cynnopTOB, 6 — nepejpisa xaperKa 

npojiojn>Horo xona, 7 — cfiepMa. 8 — BepxHsa bhhtob3h cT®KKa, 9 — pejieiiHBiH 
6jiok, 10 — KaperKa aim nojuepxanHS nuiaHroB h Ka6eneii, 11 — ABHraTejib 

no,Tbewa pe3aKOB, 12 — nyjibT vnpaBJieHna, 13 — cyrinop™ c pesaKaMH.

IIojiHyK) aBTOMaTH3aiimo npopecca khcjiopoahoh pe3KH o6ec- 
neHHBaiOT pe3aTejn>Hbie Maumnbi c nporpaMMHbiM ynpaBJienneM.

9.21. Marepnaibi, npHMeHneMbie npn khc.iopo ih()-(|).ti<)coboh 
peaice

Ojjioc, noziaBaeMbin b 3ohv pe3KH, BbinojiHaer abc (jjynKijHH: 
TenjiOByio h a6pa3HBHyio. TewiOBoe neiicTBHe (funoca coctoht b 
tom, ‘ito oh cropaeT b ipejiH pe3a, BCJie^crBHe nero noBbimaercn 
TeMnepaTypa MecTa pe3a, TyroiuiaBKiiii okchjj bjih okchzh>i craHO- 
BMTCa JKHHKOTeKyHHMH H nOfl AeiiCTBHeM CHJIbl TJDKeCTH H HaBJieHHa 
KHCJiopo^HOH crpyn 6e3 3arpyqHeHHH yzxajunoTca. C noMOiiibio 
(Jjjnoca yaaerca pa3pe3aTb Merajui tojihjhhoh no 500 mm.
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BjjyBaeMBifi (junoc oGpaayer b menH pe3a mnaK H3 npojiyKTOB 
ropeHna, KoropMfi nepenaer TeiuioTy hhtkhhm cjiosm paapesaeMoro 
MeTaJUia. HHaome cjioh Merajuia nonojiHHTejiBHO nonorpeBaKyrcn uo 
reMiiepaTypbi BociuiaMeHeHHS h rnySHHa pe3a BO3pacraer.

CyiiiHocTb a6pa3HBHoro neficrBim (junoca coctoht b tom, hto 
ero HacTHijbi, iiMeioiune 6ojn>niyio CKopocrt, ynapnMM TpemieM 
CTHpaiOT c noBepxHOCTH pe3a TyroiuiaBKHe okchhbi.

Cocmasbi (pjuocoe. Jpui BbijxejieHHs flonojiHHTejn>Horo KOjnme- 
cTBa TeiuioTti npH pe3Ke b KanecTBe (Junoca npnMemiioT b ochobhom 
>Kejie3Hi,iH noponioK. IIpH cropaHHH ?Kene3Horo nopouiKa 06- 
pa3yioTca jierKonjiaBKne okchjxbi >Kejie3a, KOTopbie, cnjiaBjiaacB c 
oKCHjiaMH noBepxHocTHOH iuieHKH, o6pa3yrc>T 6onee jierKoiuiaBKHe 
HIJiaKH, OTHOCHTeJIBHO JieTKO yjiajUIlOLllMCCJI H3 3OHbI pe3a.

IIpHMeHHioT BoceMB MapoK »cene3Horo nopoinKa: IDKO - K3C7, 
xHMHiecKHH cocraB KOTopBix npHBejieii b TaGjnme 9.6.

Tadjtuya 9.6
XiiMiFiecKHH cocraB acejie3Horo noponnca

Mapica
CoaepacaHHe 3JieMeHT0B

Fe c Si Mn s P O2
He MeHee He Sojiee

FDKO 99,0 0,02 0,10 0,015 0,015 0,015 0,20
TDKl 98,8 0,03 0,10 0,10 0,02 0,02 0,20
IDK2 98,8 0,03 0,10 0,30 0,02 0,02 0,20
TDK3 98,5 0,08 0,15 0,40 0,02 0,02 0,50
IDK4 98,0 0,12 0,25 0,50 0,03 0,03 1,0
FDK5 97,0 0,10 0,25 0,60 0,03 0,03 2,0
idk6 96,0 0,25 0,45 0,70 0,05 0,05 -
IDK7 96,0 - 0,50 0,04 - - -

KpoMe JKejieaiioro noponiKa npnMeHmoT pa3JiHHHBie cMecn ero 
c pa3JiHHHBiMH KOMnoHeHTaJHH. HanpHMep, npn pe3Ke xpoMOHHKe- 
neBbix crajiefi Han6ojn>niyio 3(jj(t)eKTHBHocn> nonyqaiOT npn ;io- 
OaBJieHHH k >Kejje3HOMy noponiKy 10—15% ajnoMHHHeBoro no- 
poniKa. Hpn cropaHHH 3Tofi cMecH b Kncnopone o6pa3yioTca jier- 
KOiuiaBKHe nuiaKH c TeMnepaTypon naaBjieHHX MeHee 1300°C.

143



Jlenco cnyBaeTca npn noBepxiiocTHOH pe3Ke nuiaK, ccjih b xce- 
jie3HHH nopomoK uoSaBiiaTb jjo 20% CHJiHKOKajibiina (23-31 % 
Ca, 62-59 % Si, 1,5-3% A1 n np.).

rioponiKH nponycKaioT uepe3 cirra. IIpH stom KOJiHnecTBo qa- 
cthu MejibMe 0,07 mm He aojdkho npeBbimaTb 10 %, a uacTHii 
KpynHee 0,28 mm — 5 %. Eojn>inoe KOJHPiecTBO Kpynnbix lacrnii 
MoaceT npHBecTH k HepaBHOMepnoMy nocTynjienino (Jjjnoca b pe3aK.

<Djnoc, BbinojiHjnomnH tojibko a6pa3HBHoe neficTBHe, npeji- 
craBJiaer co6oh KBapueBbin necoK hjih CMecb KBappeBoro necxa c 
MpaMopnoH KponiKOH. 3th (Jijnocbi He nojiynHJiH npoMHUuieHHoro 
npHMeHeHHM no JJByM npHHHHaM: HH3KM IipOH3BOJIHTeJIbHOCTb 
npouecca pe3KH n o6HJibHoe BbijiejieHne KBappeBOH nbuiH, KOTopaa 
Moacer Bbi3BaTb 3a6ojieBaHHe chjihko3om.

9.22. O6opy.ionaniie t ui KnciopojiHo-iJijnocoBoii pe3Kn

IIpHMeHaioT TpH cxeMbi ycraHOBOK jma KHCjiopojXHO-(|)jnocoBOH 
pe3KH: c BHeniHeii nojia'ieii ijunoca, c OAHoripoBonHoii nojja'ieii 
4>jnoca noji bmcokhm jiaBJieHneM h MexaHHnecKOH nojia'ieii (|)jiioca 
(pnc. 9.40).

Phc. 9.40. ycmauoBKU djin Kucjiopodno-ipjiwcoeoii pe3Ku: 
a — c BHeniHefl nojjaqeH tfunoca, 6 — c OflHonpoBojiHOH noaaqeii (jwnoca, 

b — c MexaHBHecKOH nojianen (fuiTOca, 1 — raaotJynocoBaa cMea,. 2 — (junoc, 
3 — (jjjHocoHecymwH ra3,4 — KHcaioponHo-^inocoBas cuecL, 

5 — peacvnjHH KHCJiopoji
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OCHOBHBIMH V3JiaMH Kaamofi yCTaHOBKH fljia KHCJIOpOJHO- 
(|)jiiocoboh pe3KH aBJunoTca (jijnocoiimaTejib h pe3aK.

OjiioconHTaTejiH nojjpaszjeaatorca Ha nHeBMarmecKHe h c Me- 
xaHHnecKOH noaaneH.

HHCBMaTMHecKax noziaqa (jjjnoca ocymecTBjiaeTca hhjkcktop- 
HHM HJIH HHKJIOHHHM (BHXpeBBIM) yCTpOHCTBOM, B KOTOpblH 
nocTynaeT KHCJiopoa, BO3ayx hjih 33ot, yBjieKaioiHHH ijjjnoc k 
pe3axy.

MexaHimecKaa nojjaqa noponiKa ot (junoconHTaTejia ao pesaxa 
ocymecTBJiaeTcx niHeKOBbiM ycrpoHCTBOM co niJiaHraMH h 
TpyoKaMH.

Phc. 9.41. Pe3aK PA<I>-2 dnsi Kucjiopodno-tpjnocoBoupe3Ku:
1 --- TpofiHHK, 2---- KOJIOHKa, 3---- BlyjIKa, 4---- BeHTH.ni>.

Pe3aKH fljia KHCJIOpOUHO-^JHOCOBOH pC3KH OTJIHHaiOTCa OT pe- 
33K0B flJM KHCJIOpOAHOH pe3KH TeM, HTO OHH HMeiOT AOnOJIHHTeJTB- 
Hhie yajiBi juia nojiaqn (jjjnoca. IIpHMeHaioT peaaKH c nonaneH (junoca 
no ueHTpajibHOMy KaHaJiy pe3aKa h c BHeinHeii noAanefi (junoca. 
yHHBepcaJiBHtie pe3aKH HMeioT CMemnje MyH^nrryKH. Hapnc. 9.41 
noKa3aH pe3aK PA<I>-2 jjjia KHCJiopojjHO-(j)jnocoBOH pe3KH, 
BxoflamHH b coctbb ycTaHOBKH yPXC-5 (ycTaHOBKa MojjejiH 5 ana 
pe3KH xpoMHCTbix crajieH).

ycraHOBKa zuia KHCJiopoJiHO-rjuiiocoBoii pe3KH yPXC-5 noxa- 
3aHa Ha pnc. 9.43, TexHnnecKaa xapaKTepHCTHKa ycraHOBKH npn- 
BejjeHa b TaSji. 9.7
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Ta6jiuija 9.7
TexHH<iecKa« xapaKrepwcTMKa ycraHOBKH YPXC-5

CKOpOCTL pe3KH, MM/MHH 
npaMOJiHHeHHoii 
(fjHrypHOH

230-760
140-460

JJaBjieHHe:
KHcjiopojia, MITa 0,5-1,0
aiiennjieHa, Klla 0,3
djjHocoHecyipero KHCJiopojja, MTIa 0,035-0,045

Pacxoji:
KHCJiopojia, m3/h 4-38
(Jwnoca, kt/h 9-18
anenuieHa, m3/1! 0,6-1,8

Emkoctl (jjjiioconnTaTejia, kt 20

Pmc. 9.42. ycmaHOBKa yPXC-5 djia KUCHopodHo-tpjuocoBoii pe3m:
1 - 4>JiK>connTaTejn>5 2 h 3 - nuiaHni, 4 - pesax, 5 - BeHTHJit peryjmpoBKH nojiaHH 

(jjjuoca.
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B ycraHOBKe YPXC-5 tjuiioc H3 ^JnocoimTaTejm 1 noflaerca b 
pe3aK 4 crpyeH KHCJiopofla no injiaHry 3, a 3areM uepe3 tjuuoco- 
no/iaionme conjia tojiobkh aacacBiBaerca peacymeH crpyeH khcjio- 
pojja b nojiocTt pe3a. HojjaHa (Jjjuoca peryjmpyeTca BeHTHJieM 15. 
PeacymHH h nonorpeBaTejibiibiii KHCJiopoji nocrynaer b pe3aK no 
iiuianry 2.

YcTaHOBKa YPXC-5 mojkct iipHMeHHTbca npii pe3Ke pe3aKa- 
mh, paSoraiomHMH Ha aiienuieHe h ra3ax-3aMeHHrejiax, npn pyunoii 
h MauiHHHoii pe3Ke; b nocjienHeM cjiyuae (JjjuocoiiHiaieJib 
ycraHOBKH mojkct nouaBaTb (Jjjuoc onHOBpeMenHO Ha ABa pe3aKa.

9.23. TexnojiorHH KHCJiopo/iHO-tjiJiiocoBOii pencii

TexHHKa KHCJiopoziHO-tjiJiiocoBOH pe3KH b ochobhom TaKaa ace, 
K3K H oSblUHOH pe3KH KHCJIOpOflOM HH3KOyrJiepOflHCTOH CiaJIH. 
Pe3Ky npOHSBOAHT pyHHMMH HJIH MaillHHHBIMH pe3aKaMH. IIpH- 
MeH/noT KaK pa34ejiHTejit>Hyio, rax h noBepxHOCTHyio KHCJiopoano- 
(jwnocoByio pe3Ky. B KauecTBe ropjonero mojkho Hcnojii>3OBaTi> 
3aMeHHTejiH aixenuieHa — nponaH-GyraH, kokcobmh h npHpo/iHbiH 
ra3.

PeaiHMBi KHCJiopoflHO-ijijnocoBOH pe3KH HepjKaBejonjeH crajm 
npHBeneHM b Ta6ji. 9.8

Tadjiuy a 9.8
PeacHMbi pa i,ie.THre.ibHoii peiKii BbicoKOJierHpoBaHHbix
XpOMHCTblX H XpOMOHMKejieBblX CT3Jieii Ha yCTaHOBKaX 

ypxc-5

TojILQHHa
CTajIK, MM

CKOpOCTb pe3KH, mm/mhh Pacxon raaa Pacxo/t 
4>jnoca, 

kt/m
npaMO- 

JIHHeHHOH
(JuirvpHoii KHCJiopoaa, 

m3/m
aiieTH- 

jieHa, ji/m

10 760 475 0,2-0,3 20-30 0,15-0,25
20 560 350 0,35-0,5 25-40 0,20-0,35
40 400 250 0,65-1,05 40-65 0,30-0,50
60 330 210 0,95-1,5 50-75 0,40-0,60
100 270 170 1,5-2,35 65-105 0,70-0,90
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flpH KHCJIOpOJIHO-cj)JIfOCOBOM pe3K6 MOIHHOCTB IUiaMeHH JIOJDKIia 
obitb b HBa pa3a 6onbine, a peacymee coiuio -— Ha ojimh HOMep 
oojibHie no cpaBHeHKio c npHMemnonjHMHca npH pe3Ke 6es (jjjnoca. 
3to oSycjioBJieiio 3aipaT0H jionojiHHTejibHoro Teiuia Ha luiaBJieinie 
(juiroca h floSaBOHHOH SHeprnH peacymen cipyn Ha yjiaJieHne 
OojibHiero KOJiHHecTBa innaKOB 113 Mecra pa3pesa.

OjnoconHTaTejib ycraHaBJiHBaiOT Ha paccioHHHH He Sojiee 10 m 
ot Mecra pe3KH. IHiiaHrn, no kotopmm noaaerca KHCJiopojjHO- 
cjjjnocoBaa cMecb, yroiajibiBaroT 6e3 pe3KHx nepernooB bo H36eacaHHe 
3a6HBaHHH hx (Jdhocom. Ilepeji 3acbinK0H (jiJiioca b 6yHKep 
npoBepaioT, ecTt jih iiojicoc b HWKeicrope (JmroconffraTejia, a npii 
Heo6xoflHMOCTH perynHpyroT noucoc bchthjicm HHaceKTopa. Ilocne 
3aci>inKH (jjjiroca b 6yHKep nponyBaiOT (JunoconecynjHH nuiaHr. 3a- 
TeM npoBepmoT ycTOHHHBOCib imaMeHH pe3aKa h paBHOMepHOcri. 
nojjaHH (jjjnoca b peixymyro cipyro.

MecTO Hanajia pe3a npeji,BapBTejibHO HarpeBaroT flo TeMnepa- 
iypbi 6ejioro KaaeHHH. nponojiacHTejibHOCTb nonorpeBa MeTajma 
nepeji HauajiOM pesKH 3Ha*iHTejn>H0 MenBine (mcm npH o6bihhoh 
KHCJIOpOJIHOH pe3Ke) H COCTaBJMCT flJia JIHCra tojuhhhoh 10 MM 15 
c, a fljia Jnicra tojhhhhoh 90 mm — 120 c.

3aTeM OTKpbiBaioT Ha noji-o6opoTa BeHTiun. peacymero khcjio- 
pona H OflHOBpeMeHHO BKJHOHaiOT nojia'iy KHCJIOpOJIHO-ljiJiroCOBOfi 
cMecM. Korjja paciuiaBJieHHbiH iwiaK jioiineT jjo luoKiieii kpomkh 
pa3pe3aeMoro Merajuia, HanHHaiOT nepejiBHi a rb peaax bjiojib HaMe- 
neHHOH jihhhh pe3a, ojiHOBpcMeHHO nojiHocrbro OTKpbiBaa BeHTWib 
nojiaHH, peacyipero KHCjiopojja. PesaK jiojdkch nepeMemaTbca paB- 
HOMepHO, 6e3 saaepaceK na ojiiiom Mecre, co CKopocn.ro, cootbct- 
CTByromeH TOjnijHHe pa3pe3aeMoro Merajuia. IIpH KopoTKHx pe3ax 
pe3ax Bejjyr ot ce6n jum toto, hto6bi jiyHiue Ha6nrojiaTb 3a npo- 
peccoM oTeKaHHa HuiaKa. Hvtkho cnejjnrb 3a paBHOMepHbiM hjio- 
craTOHHbiM nocryiuieHHeM cjunoca b peaaK, yBejmnHBaa hjih 
yMeHbinaa ero kojihhcctbo c noMombro BeHTHjm (jiJirocoiipnaTejis.

PaccToaHHe Meayjy lopnoM peaaxa h pa3pe3aeMbiM MCTajuiOM 
npn TOJHUHHe ero jjo 100 mm jiojdkho 6biTb 25 mm, npw 6ojn>ineH 
TOjmiHHe paccroHHHe cociaBJiaei 40—60 mm.
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/laBnenne Kncjropoua npn pe3Ke He jjojdkho npeBbiinarb 
oiipejiejieHHow bcjihhhhm, tbk kbk npn cjihihkom Sojilhiom 
IiaBJieHHH YBejTHnHBaioTcn noTepn (jijnoca h BO3pacraeT nmpnHa 
pc3a. JlaBJieHHe pe^ymero KHCJiopoua npn pe3Ke HepjKaBeiomeH 
crajiH X18H10T tojhhhhoh ot 10 jjo 100 mm cocTaBjiaeT 0,5- 
0,7 Mna.

B cnyqae cneKaHna (jijiioca b pe3aKe hjiw injianre Sbicrpo nepe- 
KpbiBaiOT nojjany cjjjnoca, BMKjnoHaioT pe3aK, oxjiaacaaioT ero h 
iipoHnmaioi KaHaJiBi tojiobkh, HHaceKTopa h injiaHroB. npn HeoS- 
xojihmocth 3aMemnoT cooTBeTCTByioniyio wacTb pe3aKa hjih injianr 
IIOBHMH.

npn npeKpameHHH paGoiti cHawaria BbiKJnoHaioT nojjaHy cjijno- 
ca, 3aTeM pe3aK, aaKpbin npejiBapnTeribHo aneTWjieHOBbiH, a noTOM 
KHCjiopoAHbiH BCH iHJib, h, HaKoneii, xaKpbiBaioT BeHTHjib peacymero 
KHCJIOpOfla.

llpn pe3Ke wyryna h iiBerHbix MeTajuioB pa6o*iee MecTo peamiKa 
aojDKHO 6bii b ooecneHeHO ycHjieHHOH BeHTHJixiiHeH jiria yjiajieHHH 
Bbiuejifflomnxcn BpeuHbix napoB h ra3OB.

IIpH pe3Ke JiaTyHH Bbinejiaerca mhoto BpejiHbix napoB okhch 
HHHKa, nooTOMy pe3Ky jiaTyHH hvjkho npoMBBojiHTb b pecnnpaTope 
(MacKe).

9.24. TexHOJiorHH h oGopx jioBimne RoiibCBoii peiKii

KHCJiopojiHbiM KonteM mojkho npo>KHraib oTBepcrHa bo Bcex 
iipocTpaHCTBeHHbix nojioaceHHax.

B KanecTBe Konbn Hcnojn>3yioT rasoBbie 'rpy6bi jjHaMerpoM ot 
1/4 jio 1" hjih nejibHOTSHyrbie TOJiCTOcreHHbie Tpy6bi HapyacHbiM 
jmaMerpoM 20—35 mm. LIacro Hcnonb3yjoT ra3OByro ipy6y, BHyrpb 
KOTopoii 3ajioaceHH npyncH H3 HH3KoymepojiHCTOH crajiH AHaMeT- 
pOM 5 MM (pnc. 9.43).

3th npoBOJioKH npn cropaHHH KOHiia rcoriba yBenHmiBajoT ko- 
jnmecTBO Bbijjejiaiomeroca Teiuia b MecTe pe3KH.

PeacnMbi npoaiHraHHa oTBepcrnw b cttjih npHBeneHw b 
ra6. 9.9.
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Phc. 9.43. IJpymKoebie KonbU

Tu6:iuija 9.9
PeacnMM KHCJiopo^HO-KonbeBOH peiKH npn iipoJKiiraHHii

OTBepCTHH

TojminHa Merajuia, mm flaBJieHne KHCJiopo.ua, MTTa Pacxoji KHcjiopofla, m3/h

150-300 0,5-0,6 40-50
300-600 0,6-0,8 50-70

600-1000 0,8-1,0 70-90
1000-2000 1,0-1,5 90-120

OcoCeHHOCTL npoaoiraHna OTBepcTHH b 6eroHe h acejie3o6eTOHe 
COCTOHT B TOM, HTO JJJM HOJUiepiKaHHa MaTepHaJia B MeCTe KOHTaKTa 
c KonteM b pacruiaBJieHHOM coctohhhh Konte HeoSxoflHMO 
npHJKHMaTb k oSpaSaTtiBaeMOMy 6eTOHy c chjioh 40 300—500 H, 
npeonojieBaa conpoTHBjieHHe rycronjiaBKnx injiaKOB. 3to Bbi3BaHo 
TeM, hto 6eroH, cocToaninH H3 okhcjiob (AI2O3, CaO h SiO2), 
KHCJiopojHioH crpyefi He oKHCJiaerca h TenjioTbi ne BMjiejiaeT, b 
cBa3H c MeM npn yjjajieiiHH ot ero noBepxHOCTH ropaipero KOHija 
Konta 6tiCTpo 3acn>iBaer. IIooTOMy npoJKHraib oTBepcTHa b 6eroHe 
h apyrnx HeMeTajumnecKHx MaTepnajiax cneayeT 6e3 BO3BpaiHo- 
nocTynaTejiBHEix abhjkchhh Koiiba, coBepinaa hm .'iumi nepnojjH- 
qecKH BpamaTejibHbie jxBHaceHHa Ha yron 10—15° b o6e CTopoHbi.

nopOIHKOBO-KHCJIOpOJJHOe (KHCnopOflHO-^JHOCOBOe) KOHbe 
npejicTaBjiaeT co6oh crajibHyio Tpy6Ky c npoxo/iaiiiHMH no Heii 
KHCJIOPOJIOM H (JjJIIOCOM ----MeJIKOJJHCnepCHOH CMeCbK) MCTajUIHHe-
ckhx nopoiHKOB (acejie3Horo h ajuoMHHHeBoro). TaK ace, kkk h npn 
KHCJIOpOJHOM KOnbe, pa^OHHH KOHeil nopOnJKOBO-KHCJIOpOJIHOrO 
KOHba b Hanajie npoijecca HarpeBaioT nocropoHHHM hctohhhkom 
TeiuioTbi 30 TeMnepaTypbi 1350—1400° C, nocne uero b Konbe no- 
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r KMCjiopoA h (JiJiioc. Ha Bbixojje ns kohbs nopoinoK BOCiuiaMe- 
iihctcs, o6pa3ya xpKO CBeraiiiHHca (Jaxeji juihhoh ao 50 mmc TeM- 
iicparypoH 4000° C h Bbinie. HanpaBJura ^axeji kohbx Ha noBepx- 
iiOCTb o6pa6arMBaeMoro Marepnajia, ee paciuiaBjraiOT h khcjiopoa- 
noii cTpyen ynaiunoT o6pa3yioniHeca nuiaKH. Hpn pe3Ke MeiainoB 
napaay c pacnjiaBJieHHeM iiMeer Mecro h OKHCJieHHe ochobhoto 
MCTajuia. YcTpoHCTBo KontejiepacaTejia /yra nopoiiiKOBO-KHCJio- 
pojIHOH KonBeBoii pe.3KH noKa3aHO Ha pnc. 9.44.

Phc. 9.44. Konbedepjtcamenb:
1 — iwiaHF fljis nojjami tjuuoca; 2 — KJianaH jyis nvcKa KHCJiopo.ua;

3 —coiuio HJEKeicropa AJia sacacMBaHiia ^jnoca, 4 — KMCjiopojiHoe Konae 
(craj&Haa rpvSa)

e

B OTJIlITHe OT KHCJIOpOflHOTO nopOIIIKOBO-KHCJIOpOAHOe KOm>e 
bo H36eacaHHe 3aKynopKH ero nuiaKOM He npHJKHMaioT k npoacnra- 
eMOMy MaTepnaiiy, a Bbi/iepacHBaiOT Ha paccToaHHH 30—50 mm ot 
Toppa o6pa3yeMoro OTBepcnra. flocrHraerca sto nepHOflHHecKOH c 
HHTepBaJioM b HecKOJibKO ceKyna, nonaneH Konba Bnepea, jjo ynopa b 
Topeij OTBepcrHS. IIpoMeacyTKH BpeMeHH Meacjiy onepeAHMMH 
no/jaHaMH kohbm Bnepea 33bhcst ot CKopocrH cropaHira TpyOKH 
Koma.

B npopecce npoacHraHira OTBepcrHH Konbio HHorjja npnqaiOT 
BpamarejibHbie nBiraceHira, noBopawBas ero ot pvkh Ha yroji 10-15° 
b ooe cropoHbi. nocjiejjHee yjiyninaer ycjiOBira creKaHira iimaKa h 
cnoco6cTByeT pacmnpeHino o6pa3yeMoro OTBepcrira.

OTBepcrira rioponiKOBO-KHCJiopojiHbiM K0m>eM ripoacHraiOT b 
rOpH3OHTajn>HOM HJIH H3KJ1OHHOM CHH3y BBepX HanpaBJieHHH. IIpH 
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iipoTKnraHMM OTBepcmH b ropH3OHTajn>HOM HanpaBJieHHH Konbe 
HaKiiOHHiOT Ha yron okojio 5° ot ropH3OHrajiH, hto npn npoaoiraHHH 
OTBepcTMM b 6eroHe h nyryHe, Korzia o6pa3yiOTca ocoGeinio 
rycTonjiaBKne iwiaKH, yjiyHiiiaer ycjiOBHa hx OTeKaHHa h HecKOJibKO 
yBejiHHHBaer CKopocrb npoacHraHHa.

KompojibHbic nonpocbi:

1. KaKHe MeTajuibi mojkho pe3aTb OKHCJieHneM?
2. OStacHHTe noueMy 3jhomhhhh h ero ciuiaBM He peacyrca 

KHCJIOpOflOM.
3. Ha KaKHe rpynnbi jjejiMTca TepMHnecKaa pe3Ka?
4. IlepeHHCJiHTe napaMerpbi peacHwa KHCJioponHOH pe3KH
5. PaccKaacHTe o TexHHKe pe3KH kpomok MeTaJina ojjHOBpeMeH- 

ho jibvmm h TpeMM pe3aKaMH.
6. PaCCKaXCHTe O KJI3CCH(|)HKaiJHM pe33KOB.
7. KaKHe 6biBaiOT MyHjjnrryKH y pe3aKOB jpia khcjiopohhoh 

pe3KH?
8. Hto TaKoe KepocnHOpe3?
9. Hto HasbiBaeTca pe3Koii «CMMB-npon,eccoM»?
10. Hto TaKoe noBepxHOCTHaa pe3Ka?
11. Kax iiajjo oopamaTbca c pe3aKaMH juia khcjiopojihoh pe3KH?
13. Hto npejjcraBJiaer co6oh nepeHOCHaa MaiiiHHa juia khcjio- 

pOJIHOH pe3KH?
14. H3 K3KHX KOMnOHeHTOB COCTOHT (jlJHOCbl JUia KHCJIOpOJJHO- 

(JlJIIOCOBOH pe3KH?
15. Kax nonaioT (Jjhoc b 3OHy khcjiopohho-i^jiiocoboh pe3KH?
16. Ha30BHTe o6nacrb npnMeHeiinx khcjiopojjho-cJbiiocoboh 

pe3KH.
17. Kaicaa annapaTypa npMMemieTca juia khcjiopohho- 

(|)JIIOCOBOH pe3KH?
18. Kaioie (JjynKHHH BbmojiHaer (Jijhoc npn KHCJiopojjHO- 

(j)JIIOCOBOn pe3Ke?
19. Kaioie napaMerpbi bxojibt b peacHM khcjiopohho-4)jhocoboh 

pe3KH?
20. Kax ocymecTBjunoT KHCJiopOAHO-^jnocoByio pe3Ky naTyHH?
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21. B KaKofi nocjiejioBaTejibHocrn saBepinaioT KHCJiopojnio- 
i|>mocoByio pe3Ky?

22. KaKne MeponpnaTHX npoBOAsrr b cnynae cneKaHna (fjjnoca b 
pcaaKe hjih uuiaHre?

23. KaKHMH KOHCTpyKTHBHBIMH 3JieMeHTaMH OTJIHHaiOTCa pe3a- 
mi. Hcnoji&3yeMMe npH KHCJiopojnio-<|unocoBofi pe3Ke?

24. Hto Hcnojn>3yioT b KauecTBe khcjiopojjhoto Konba?
25. JJjia uero BHyrpb Tpy6KH KHCJiopojjHoro Konba 3aKJiajjbiBa- 

iot cTajibHbie npyi'KH?
26. B HCM OTJiiiHiie KHCJiopojmo-KoribeBoro npojKHraHHX ot- 

HCpCTHfi B CTajIH H Sd'OHe?
27. KaKOBbi TexHOJiorHHecKHe oco6eHHocrn khcjiopojjho- 

xonbeBofi pe3KH?
28. B KaKHX ijejiax KHCJiopo^HOMy Konbio npnjiaioT Bpama- 

reubHbie jiBHJKeiina?
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TJIABA 10. IA3OBAM HAILIABKA, HAHKA, 3AKAJIKA

10.1. MarepnajfM jijim HaiuiaBKH

fljia HaiuiaBKH npnMeHaioT aepHHcrbie h noponiKOBbie Haiuia- 
Bonnbie cmcch, jnrrbie cnjiaBM b BHZje npyTKOB, noponncoByro npo- 
BojioKy, (jwnocM.

JInTBie npyTKH jIJIm HaiuiaBKH. JJjia HanjiaBKii h3HOcoctoh- 
Koro cjioh Hcnojn.3yioT jmTbie npyrKH, KOToptie b 33bhchmocth ot 
xHMHqecKoro cocrana no^pa3^eJisaoTca Ha ium. Mapox: IIp-C27, 
IIp-Cl, Hp-C2, IIp-B3K h IIp-B3K-P. IIpyTKH H3roTaBjniBaioT c 
HOMHHajn.HI.IMH flHaMCTpaMH: 4 MM IipH JJJIHHe 300 h 350 mm, 5 h 6 
mm npn fljiHHe 350 h 400 mm; 8 mm npH fljiHHe 450 h 500 mm.

I lopoiiiKoofipu nibie i Bepjibie cnjiaBM. /Jjim HaiuiaBKH h3ho- 
coctohkoto cjiox Ha Tjerajin Hcnojn.3yioT MexaHimecKHe cMecn no- 
poniKOB MapoK C-2M, ©BX6-2, EX h KKX.

CmcuiUHum (C-2M) - noponiKoo6pa3HMH npHMeimioT juim 
HanjiaBKH 3jieKipojiyroBBiM chocoGom 6i.icTpoH3HaniHBaioiHHxca 
CTajn.Hi.ix h qyryHHMX ^erajieH. C'tojihhht M h3totobjuhot H3 
(JieppoxpoMa, (JieppoMapranua, He(J)THiioro KOKca n HyryiiHOH 
cTpyacKH. Xhmhhcckhh coeraB CTajiHHirra M cjieayioinHH: xpoMa 
24—26%, MapraHija 6—8,5%, yrjiepoaa 7—10%, KpeMHns jio 3%, 
cepBi ao 0,4%, (JjoctJiopa /io 0,3%, ocraJn>Hoe acejie30. TBepjjocri. 
HaiuiaBKH cTajiHHHTOM cocTaBjwer He MeHee 54 HRC.

Eopuduan cjuecb (BX) co^epacHT 50 % SopngoB xpoMa h 50% 
acejie3Horo noponiKa. JJaer xpynKHH HanjiaBjieHHBiH cjioh. IIpHMe- 
HsercM juih HaiuiaBKH aerajieH, pa6oTaroiHHx b ycjioBHKX a6pa3HB- 
hoto H3Hoca. TBepjjocn. HaiuiaBKH 6opnjiHOH CMecbio cocTaBjiaer 
He MeHee 63 HRC.

Kap6uduo-6opudHaJi CMecb (KEX) cojjepacnr 5% Kap6Hjia 
xpoMa; 5% 6opn.ua xpoMa; 30% »cejie3Horo noponnca; 60% (Jjeppo- 
xpoMa. TBepjjocn, HaiuiaBKH Kap6nnHO-6opHjjHOH CMecbio cocraB- 
jiaer He MeHee 60 HRC.

Jlumbie u3uococmouKue crmasbi hmckjt TeMnepaTypy miaBjie- 
hhx 1260—1300° C h npencTaBJUnoT co6oh TBepjibin pacTBop Kap-
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Omuob xpoMa b KoSajibTe (cTejiJiHTbi) hjih b HHKene n »cejie3e (cop- 
Maiirbi). CimaBbi Ha atejie3HOH ocHOBe oojiee xpynKH, ho jjenieBJie, 
'ICM CIUiaBbl Ha HHKejieBOH H KOSajIbTOBOH OCHOBe. CopMaHT co- 
aepjKHT 25—31% xpoMa, 3— 5% hhkcjui, 2,5—3% yrnepoaa, 2,8— 
3,5% KpeMHHM, jjo 1,5% MapraHixa, ocrajibHoe acene3O.

CTeJUIHTbl HMdOT 60JIbinyi0 BS3KOCTb, KOpp03HOHHyiO CTOH- 
koctl h JiyiniHe HaiuiaBOHHbie cBOHCTBa, neM copMairrbi. JInTbie 
cujiaBM npHMeHMioT jpia HaruiaBKH HHcrpyMeHTa, Hoaceii jpm peiKH 
Merajuia, iinaMnoB, KOHycoB, 3arpy3OHHbix ycTpoHCTB jjOMeHHbix 
neneii h jipyrnx nojjo6HMX jjeTaneH.

IIo rOCT 21448-75 BbinycKaiOT noponiKH jpia hjhococtohkoh 
naiuiaBKH Ha ocHOBe acejiesa nT-C27, IJT-Cl, nr-YC25, nr<I>BX6- 
2, nr-AHl H HHKejia nT-CP2, HT-CP3, nrCP-4

10.2. TexHOJioraa naiiJiaBKH

FaaoKHCJiopojiHoe iuiaMa npHMenaiOT rnaBHMM oSpaaoM jpia 
namiaBKH jiHTbiMH TBepjjMMH ciuiaBaMH (crejiJiHTaMH, copMairra- 
mh). O6mhho CTejuniTbi (xpoMOKoSajibTOBbie ciuiaBbi, HanpHMep, 
MapKH B3K; ohh o6jiajjaiOT bmcokoh acaponpoHHOCTbio, conpoTHB- 
jieHHeM HCTHpaHHio npii TeMneparype ao 1000°C) npHMeHmoT jpia 
H3jjejiHH, pa6oTaioiHHX npa bbicokhx, a copMairrbi — npn hh3khx 
reMnepaTypax. B npopecce HaiuiaBKH othmh MarepHanaMH 
nojibiyTOica (JunocaMH. IIpH HaiuiaBKe crejuiMTOM ynorpeOjiaiOT 
(jjjiioc, coctohihhh H3 20% 6ypbi npoKaJieHHOH, 68% 6opHoii 
khcjiotm h 12% njiaBHKOBoro ninaTa. /Jna HaiuiaBKH copMairra 
(jjjjTOC cocTaBJiaerca H3 50% 6ypbi, 47% HByyrjieKHCJiOH cojim h 3% 
KpeMHe3eMa.

Ecjih .leiajib chjibho H3HomeHa, to nepej; ra30B0H HaiuiaBKOH 
h3hococtohkhm cnnaBOM ee HaiuiaBJiaioT MajioyrjiepojpiCTOH npo- 
bojiokoh jpia BOCCTaHOBJieHHa nepBOHanajibHoro npo(|)HJia. Ilocjie 
3TOTO OHHipaiOT MeCTO HaiUiaBKH OT HUiaKOB, a 3aTeM CHHMaiOT 
(JjacKy hjih flenaioT BMTO'iKy (xaHaBKy). Ilpn HaiuiaBKe copMairroM 
rny6HHa bmtohkh (KaHaBKH) jioJDKHa 6birb paBHa: jpia jjeTaneif, pa- 
6oiaioiiiHX Ha HcrnpaHHe, 1,5—2,5 mm; jpia peacymHx kpomok hh- 
crpyMeHTa 0,5—1,5 mm; jpia HHcrpyMeHTa, HcnMTMBaiomero 
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yuapiibie naipy3KH, He 6onee 0,5 mm. Ilpn HaiuiaBKe HHcrpyMeHTOB, 
npuMenaeMbix npn ropaneii o6pa6oiKe MeraiuioB, rny6HHy (jiacKH 
ysejiHHHBaiOT b upa pa3a.

ITiy6Hiia KanaBKH onpenejiacr TOJimHiiy paOonero cjiox 
HannaBKH. OcTpbie yrjibi (JiacoK cjiejjyeT 3aKpyrjMTb. IIlHpHHa ijiac- 
kh 6epercs paBHOH 5—10 mm.

HaimaBKy Be/jyr b hhjkhcm nojioaceHHH. MonuiocTb 
HaKoneHHHKa Bbi^HpaioT b cooTBeTCTBHH c tojuhhhoh MeTaiuia B 
Mecre HaiuiaBKH. ILiaMa hojdkho 6brrb c He6ojibinHM H36biTKOM 
apeTHJieHa.

JJeTajni He6ojibiHHX pa3MepOB HaiuiaBJunoTCM raaoKHCJiopoji- 
hmm iuiaMeHeM 6e3 jjonojiHHrejibHoro HarpeBa HaiuiaBJiseMOH ne- 
t3jih. KpynHora6apHTHbie HSjjejma noflBepraioTca npejiBapHrejib- 
HOMy hjih conyrcTByiomeMy nojjorpeBy jjo 500—700 °C. IIoao6ho 
CBapKe npnMetmiOT JieByio h npaByio HaiuiaBKy.

Fa3OKHCJiopoanyio HaiuiaBKy npHMeHmoT h c Tpy6naTbiMH 
HaiuiaBOHHbiMH MaTepnajiaMH. Tpy6’iarbie HamiaBOHHbie MaTepna- 
jibi npejjCTaBJunoT co6oii crajibHbie hjih HHKejieBbie Tpy6KH, 
HanojiHeHHbie CMecbio Kap6ujiOB BOJibtJipaMa c upyrHMH hshoco- 
ctohkhmh MaTepnajiaMH (xpynKa). B cjiynae Hcnojn>3OBaHHa KpynKH 
H3 Kap6nn,a BOJibiJjpaMa TBepjjocrb HaiuiaBKH nojry'raerca 85 HRC.

ra30KHCjiopojriiyio HaiuiaBKy noponiKOBbiMH ciuiaBaMH paHee 
npHMeHariH pejrKO H3-3a pa3jryBaiiHa nopoiiiKa nnaMeHeM ropeJiKH. 
Tenepb juia HaruiaBKH iuiaMeHeM npnMeHaiOT noponiKH JTT- 
XH80CP-2, HT-XH80CP-3 h jip., He pa3jiyBaeMbie iuiaMeHeM. 
HannaBKa npoH3BojjHTca ropejncoH TAJI-2-69. 3a ojihh npoxojj 
HaHOCHTca cjioh tojhhhhoh He 6ojiee 1 mm. no npoH3BojiHiejibHoc™ 
npoijecc noponiKOBOH nanjiaBKH ra3OBbiM njiaMeneM He yciynaeT 
HaiuiaBKe iipvtkobbimh MaiepnajiaMH.

10.3. Ooopy ioBauHe/kih naiiKM

B KanecTBe ochobhoto HHcrpyMeHra npH pynHOH h MexaHH3H- 
poBaHHOH naHKe cjiyaorr ropejixa. B 3aBHCHMOCTH ot BHjja npHnoa, 
xapaicrepa naaHoro coejiHHCHHa h opraHH3aiiHH rexHOJiorHoecKoro 
npopecca Hcnojib3yiOT pauiHHHbie BHHbi ropejiOK — KHCJioponHO- 
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ra30Bbie, ouHOiuiaMeHHbie h MHoroiuiaMeHHbie, HHaceKTopHbie h 
oesbiH/KeKTopHbie, ra3OBO3uyniHbie h np. (pnc. 10.1). noBM- 
HieHHH npOH3BOflHrejH.HOCTH npHMeHJHOT MyHJJIHTyKM toh (JiopMBi, 
KOTopaa HanOoJiee cooTBeTCTByer KOHcrpyKiiHH naaHoro coeuHHe- 
hhb. IIlHpoKO npHMenaiOT ropejncH, paSoTaiomHe Ha 3aMenHTejurx 
aueriuieHa — nponaHe, npHpojjHOM ra3e, ropoucKOM ra3e, Kepo- 
cHHe, 6eH3HHe h t. n.

Phc. 10.1. ropejiKa FBII-4 d.w ea3o-eo3dyiuHoU naiiKU.

Moiuhoctb ropejiKH noflOHpaiOT b cooTBercTBHH c bh^om npn- 
noa h naxHoro coenHHeHim. MHoroiuiaMeHHbie MyHmirryKH o6ec- 
ne'iHBaioT 6ojiee paBHOMepHbin HarpeB noBepxHocTH naHKH. KpoMe 
toto, coKpamaeicn pa3Mep aapa iuiaMeHH h HarpeB mojkho bccth 
npH MeHbineM paccroaHHH ot noBepxHocrn Merajuia, 'iro Ha 15— 
20% yBejiHHHBaeT o^xjieKTHBHyio moihhoctb iuiaMeHH. Mho- 
ronjiaMeHHbie ropejiKH peKOMennyiOTca juia naiiKH KpynHora6a- 
pHTHblX AeTajieH CO HIBaMH 3HaHHTeJIbHOH AJlHHbl.

10.4. Ma repna. ibi, npiiMenHCvibie npii uaiiKe

npnnoii BbinycKaiOT b BHjje npoBOJioKH, npyTKOB, nojioc, 
(JiojibrH, noponiKOBOH npoBOJioKH, nopomKOB, nacTbi h np. Ilpezib- 
aBJiaeMbie k npnnoaM TpeooBaniia cjienyioiiiHe:

1. TeMnepaTypa ero luiaBJieinm jjojoKna 6biTb Ha 50—60° miace 
TeMneparypbi naaeMbix MerajuioB.

2. IIpHnoH flOJUKen 6bm> JKHjiKOTeKyn, xoporno pacreKaTbca, 
npoHHKaa b luejin 3a3opa, nopbi h xoponio CManHBaa MeTajui.

3. IIpHHOH H MerajUI UOJDKHbl B3aHMHO JJM^lJjyHZlHpOBaTb h 06- 
pa3OBbiBaTb ciuias.

157



4. Heo6xo,qnMa npHMepiio ojiHiiaKOBaa ctomkoctb npoTHB Kop- 
po3HH npnnoa h Merajuia.

5. IIpHnoH aojdkch no bo3mo?khocth He coflepacaTt Hopornx h 
flefjjHUHTHBIX KOMnOHeHTOB.

Bce npHnoH jpia BMCOKOTeMnepaTypHOH ra3OBOH naiiKH mojkiio 
pa36nn> Ha cjiejiyioiUHe rpynm>i: MejjHO-HHHKOBbie (jiaiyHH), ce- 
peSpxHbie, MejiHO-4)oc4)opHCTbie.

MeflHO-HHHKOBue npnnoH npHMewnoT npn naiiKe cranH, uy- 
ryHa h MejjHbix ciuiaBOB, MeziH, 6poH3bi, hhkcjih. JlynuiHe pe3yjib- 
TaTbi jjaeT npHnoH Mapxu JIOK 62-0,6-0,4, cojjepjKaiHHH 60—63% 
Ch, 0,3—0,4% Sn, 0,4—0,6% Si, ocrajibHoe — hhhk. TeMnepaTypa 
iuiaBJieHHn ero 905° C, npejjeji iipo'iHOCTH 450 Mlla. KpeMHHii h 
ojiobo npejjoxpaHaiOT hhhk ot OKHCJieHiia h HcnapeHHa. KpeMHHH 
npH BOCCTaHOBJieHHH OKHCJIOB HHHK3 OKHCJiaeTCB jjo KpeMHe3eMa, 
coeuHHaerca c (juuocaMH h o6pa3yeT 6opocHJiHKaTM, Koropbie 
BciuibiBaiOT Ha noBepxHOCTb jkhakoio Merajuia, noKpbiBaa ero 
njieHKOii, npenaTCTByioineH okhcjichhio h ncnapeHHio njiHKa. Ojio- 
bo cnoco6cTByeT pacreKaHHio npHiioa no Merajuiy h yjiymnaer 3a- 
nojmeHHe 3a3opoB h nop.

Cepe6paHbie npnnoH cojiepacaT, KpoMe cepe6pa, Mejib h hhhk. 
Jl/ia CHHaceHHa TeMnepaiypbi njiaBJieHHa b 3th npimoH ao6aBJiaiOT 
KajjMHH, (Jioctjjop h apyrHe ajieMeHTbi. TeMnepaiypa luiaBJieHHa ce- 
pe6paHbix npHnoeB 720—870° C. Hx mojkho npHMeiurrb jpia naiiKH 
Bcex uepHbix h HBerHbix MerajuioB, KpoMe ajnoMHHHa h ijHHKa, 
HMeiomHx 6ojiee HH3Kyro TeMnepaTypy iuiaBJieHHa, neM npHnoii. 
IIIbm nojiynaiOTca c bbicokhmh MexaHH'iecKHMH CBOHCTBaMH. B 3a- 
bhchmocth ot conepacaHHa cepe6pa BbinycKaioTca npHiion Mapox ot 
ncpi0aoncp70.

MejiHO-iJioccjiopHCTbie npnnOH Haxouxr niHpoKoe npHMeHeHHe b 
3JieKTponpOMbinuieHHOCTH h cjiyacaT saMeHHTenaMH npiinoeB IICp 
25, IlCp 45 h HH3KOTeMnepaTypHoro npHnoa. Mx Hcnojn>3yiOT 
TOJibKO nna naiiKH mcjjh h jiaiyHH.

IIpHnoH una HH3KOTeMnepaTypHoii naHKH npiiroTOBJiaior Ha 
ocHOBe ojiobxhho-cbhhhobmx ciuiaBOB pa3JiHHHoro cocraBa. B 3a- 
BHCHMOCTH OT COJiepJKaHHX OJIOBa HCnOJlb3yiOT npHnOH MapOK OT 
noc 90 (89—90% Sn) jjo IIOC 18 (17—18% Sn). TeMnepaTypa 
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nnaBJieHna 3Thx npnnoeB KOJie6jiercx ot 222—183° C (TIOC 90) ao 
277—183° C (IIOC 18).

(Djttocm juisi naiiKii. Ojnoc ynajiaer njieHKy okhcjiob, npejio- 
xpanaer Merajui or oKHcneHna, yjiy'nnaer cMauHBaeMocrb Merajuia 
h cnocoScTByer 3aTeKaHino npnnoa b 3a3opbi Meamy naxeMbiMH 
aerajiKMH. TeMnepaiypa iuiaBjieHna (Juuoca uojratHa 6mtb hhjkc, a 
TeMneparypa ncnapeHna — Bbinie TeMnepaTypbi njiaBjieHna npn- 
noa. IIpHMeHaiOT (Jmhocm b BHjje nopoinKOB, nacrbi h ra3a.

JJjia BbicoKOTeMnepaTypHbix npnnoeB Tuna JiaTyHen npHMeHa- 
iot (fijnocbi c TeMnepaTypoH njiaBjieHna Bbime 750° C. B KauecTBe 
TyronjiaBKHx (Jjjhocob Hcnojib3yioT rexHH'iecKyio 6ypy, KOTopaa He 
cjryBaeTca njiaMeHeM ropejiKH. Bypy npHMeHaioT npn naiiKe HH3- 
Koyrjiepo^HCTbix craJieH h Mejju npnnoaMH, HMeioJHHMH TeMnepa- 
rypy ruiaBjieHHa Bbime 800° C.

Ilpn BbicoKOTeMneparypHOH nafflce ajnoMHHHx npHMeHaioT 
(Jjjnocbi, jxeHCTBytoiiiHe TaKxce, KaK h (jjjnocbi juix CBapKH ajnoMHHHa 
h ero cnnaBOB, KOTopbie o6pa3yioT jierKomiaBKHe cjiTopHCTbie h 
xjiopHCTbie coeflHneHHa, xopomo pacrBopatoinHe iuieHKy okhch 
ajnoMHHHa. ^eHCTBHe sthx (Juhocob hojukho npoaBJiaTbca npn 6o- 
Jiee HH3KOH (450—550° C) TeMnepaType, neM (Jjjhocob mia csapKH. 
3to o6ecnenHBaerca no6aBJieHHeM bo (Jjjiioc xJiopncToro jihthh. 
Ojnoc 34A HMeer cocTaB: 25—35% xjiopHcroro jihthx, 8—15% 
xjiopHcroro iihhkh, 12—18% (JiTopHcroro Kajmx, ocraubHoe — 
xjiopHCTbiH KajiHH. Ojiioc HMeer TeMnepaTypy iuiaBjieHHa 420° C.

10.5. TexHHKa naincH

rioBepxHocTH naaeMbix aeranefi nuaTejTbno onnmaioT ot 3arpa3- 
HeHHH, OKanHHbi, okhcjiob xnpa MexaHHHecKHMH cnoco6aMH HJIH 
TpaBJieHHeM b KHCJiorax c nocjienyiomeH npoMbiBKOH h cyiHKoii.

ripH HH3KOTeMnepaTypHOH naiiKe Ha oHHnieHHbie noBepxHocrH 
Merajuia HaHocxT (junoc h narpeBaioT Mecro criaa njiaMeHeM ropen- 
kh. IIpH 3tom (jjjnoc HcnapxeTcx, a pacnjiaBJiaeMbiii npnnoH 3aTeKaeT 
b 3a3op. JJjix nyiinero 3areKaHHa npnnoa noBepxHocrn b Mecre cnaa 
iipeABapHTejibHO o6ny>KHBaiOT npnnoeM h nocne 3Toro ysen 
co6npaioT h naaioT.
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I ipn BMCOKoreMnepaTypHon nanKe jjeranH 3aKperuiaroT b 
KonuyKTope c 3apanee ycTaHOBJieHHbiM 3a3opoM Meamy naaeMMMH 
IIOBepXHOCTHMH H BeJlHMHHOH HaXJieCTKH. OkHCJIHTeJIbHOe HJiaMa 
oSecneHHBaeT Oojiee njioiHbin hiob, ho BHeiiiHHH bhji uiBa xyace. 
Jlerue naaTb njiaMeHeM c h36mtkom aiieriiJieHa, nocKojn>Ky npn stom 
cHHTKaerca BO3Moa<Hocn> neperpeBa npnnoa, a Sojiee Mnncoe iuiaMn 
He BbijiyBaeT (jjjnoc. IIpH naiiKe pa3Hopojnn>ix MerajuioB njiaMa 
HanpaBjunoT Ha Sojiee tojictmh h 6ojiee TeiuionpoBojiHbin Merajui c 
nejibio paBHOMepHoro HarpeBa jjerajieH. IIocKOJibKy npHnon 
crpeMHTca Bcerjja 3aTeKair> Ha 6ojiee Harperoe Mecro ruiaMS cjiejjyeT 
AepacaTb ttk, itoom oho 6bijio HanpaEuieHo Ha Mecro cnaa.

cpjiroc HaHocm b momcht naHKH Ha Harperoe Mecro jjerajieH. 
IIpHnoH Tasace noKpbiBaioT (Jijitocom. IIpHnoH paciuiaBjunoT Teruio- 
toh HarpeTMX jjeTajieS, Kacascb hx kohuom npyTKa npHnoa. B 
iuiaMeHH npnnoH njiaBHTb He cjiejjyer. Ilocjie OKOHMaiiHn naHKH 
npnnoH jjojDKeH MejuieHiio ocrMBaTb BMecre c jieTaJibro. IIpH naiiKe 
HBerHbix MerajuioB hx mojkho oxjiaxcnaTb b Bojie. Ilpn stom 6ypa, 
Bxojunuax b cocTas (jijnocoB, xoponio yjjajiaeTcn c noBepxHocTH 
nasHoro niBa. JJjm yaajieHHa ocrancoB 6ypui h (juirocoB mojkho 
IipHMeHHTB TaKJKe TpaBJieHHe B 10%-HOM paCTBOpe CepHOH KHCJIOTM 
c nocjieuyronicH iipommbkoh b Bojie.

IIpH nanKe ajnoMHHna Mecro naiiKH ounmaroT npoBOjio'iHOH 
meTKoii, npoMMBaioT 6eH3HHOM c uejibio o6e3>KnpHBanHn c nocjie- 
uyromHM TpaBjieHHeM cjia6biM pacrBopOM 33Othoh khcjiotm. 3areM 
MecTO naiiKH nojjoipeBaioT iuiaMeHeM ropejiKH jio TeMnepaTypbi 
Hanajia iuiaBjieHna (junoca, HaHocror (jjjiroc, bbojuit b cnaii npnnoH h 
paciuiaBjiaiOT nocjiejjHHH. Ilocjie nanKH ihob OHHinaroT ot oct3tkob 
(juiroca h H3JiHiHHero npHnoa. Ot (juiroca onHmaror TmaTejibHoii 
npOMMBKOH B TeiUIOH BOJje H npOTHpKOH HHCTOM TKBHblO.

10.6. Cnoco6bi ra3onjiaMeHHoii noBepxHocTHoii 3aicajiKH

Pa3pa6oraHO HecKOJibKo cnoco6oB ra3OimaMeHHOH noBepx- 
HOCTHOH 3aK3JIKH (pHC. 10.2).
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ripn hhkjiii'icckhx cnoco6ax fiarpeBafor bcio noBepXHOCTb H3- 
jjejiMH oflHOBpeMeHHO a,o 3aKaji0HH0H TeMnepaTypM, a 3aTeM oxjia- 
amaiOT TaioKe ojjHOBpeMeHHO bo Bcex tohkbx. HarpeBaiOT Heno- 
Ubhjkhoh hjih nepejjBHraioiiieHCM ropejiKOH. fljia 3aKajncH H3jjejiHH 
Kpyrjioro ceneHHu npHMewnor uHKjnmecKHH cnocoS 6bicrporo 
Bpamemia.

HenpepbiBHbin cnoco6 coctoht b nepeMenjeHHH H3/iejiHH otho- 
CHTejibHO ropejiKH hjih, Hao6opor, ropejiKH OTHOcirrejibHO H3jjeJiMa 
c nocroaiiHOH 3auaHH0H CKopocTbio. r opejnca HarpeBaer H3ji,ejiHe u,o 
3aKaji0HH0H TeMnepaTypbi, a npiiKpeiuieHHMH k ropejnce pa3- 
6pbi3rHBaTejn> nojiaer Ha noBepxHOCTb jxeiajTH oxjiaiKjiaioiiiyio 
jkhjxkoctb, ocyiiiecTBjHnomyio 3aKajiKy.

1 2

.9)

Phc. 10.2. CnocoQbi wwMeHHOu noeepxHocmnofi 3aKcuiKu: 
a — craijHOHapi&rii; 6 — obicrporo BpameHKa; b — HenpepuBHO- 

nocjieflOBaiejibHBiii; r — KOMSHHHpoBaHHBiii KOJiMiesoii;
Jf--- KOMOMHHpOBaHHMii CHHpaJlbHBIH;

1 — H3j<ejiHe; 2 — ropejnca; 3 — pa36pbr3rHBaTe.il>
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llpn 3aKajiKe muiHHiipHqecKHX H3jjejiHH h MejuieHHOM Bpanje- 
HMH (KOMSHHHpOBaHHBIH KOJIbHeBOH CnOCo6) HaiaJlbHblH ynacTOK 
3aKajieHHoro cjioa OTnycKaerca no uyre hjihhoh 20—30 mm. Tlpn 
KOM6HHHpoBaHHOM cnHpaiibHOM cnoco6e laicajieHHBie cjioh jjojdk- 
hbi nepeKpbiBaTb npyr upyra Ha 5—10 mm.

Oco6eHHOCTb iuiaMeHHOH noBepxHOCTHOH aaKajiKH — caMOOT- 
nycK H3flejina nocne 33KajiKH npn TeMneparype 120—200° C, 'iio 
yMeHbmaer BHyrpeHHHe HanpaaceHHa b H3jjejiHH, Bbi3BaiiHbie 3a- 
K3JIKOH.

10.7. OSopy/xoBaHHe flJia ianiiiJiHMennoii liOBcpxHoriHoii 
3axa.iiKH

OcHOBHOH HHCipyMem ftJIM HOBepXHOCTHOH 3aKaiIKH ----TOpejI-
Ka. OopMa MyHuiHTyKa ropenKH onpeuejiaeTca KOHcJiHrypaijHeH 
noBepxHOCTH 33KaJiHBaeMOH uerajTH. ^Jjm 3aK3JiKH ncnojib3yioT 
Taxace cneuHajibHbie HaKOHeqiiHKH, npHcoenHHaeMbie k CTBOJiy 
craHnapTHOH CBapouHOH ropejncH. Tax, HanpnMep, jjjia noBepx- 
hocthoh TepMOo6pa6oTKH crajibHbix h HyrynHbix uerajieH, a TaKace 
HOpM3JIH3aHHH, 3aKaJIKH Ha MapTeHCHT, COp6HT H TpOOCTHT npHMC- 
iuhot HaKOHeHHHKH cepiiH HA3, pa6oTaioniHe Ha auerHJieHO- 
KHCJIOpOflHOH CMeCH (pHC. 10.3). B KOMIUieKT HA3 BXOJMT lUIIb 
HaKOHeHHHKOB.

3oda oxAtwikLioujfiR

Phc. 10.3. HaKOneuHUKU cepuu HA3 d.w noeepxHocmuou 3aKCUuai

4'
===j=^=r^"~~---'1 -—

•e-
—=----- ------- ------- :------- —------ Hy---------[EHJHSH3'
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BaKarncy tcji BpameHHH 3tmmh HaKone'iHHKaMH BbmojiHsioT 
cnoco6oM ShicTporo BpameHHS, a jieiajien c jiHHeHHOH noBepxHo- 
ctbio — HenpepbiBHo-nocjiejioBaTejibHbiM. ^jm 3aKaJiKH iihjihh- 
ApHHecKHX jjerajieH jjHaMerpoM jjo 100 mm ctboji ropejiKH T-3 c 
HaKOHenHHKOM HA3 ycTaHaBjiHBaioT HenojjBniKHo b cynnopTe to- 
KapHoro cTaHKa. IIpH HenpepwBHO-nocjrejioBaTeJibHOM cnoco6e 
ropejiKa nepeMemaercs c noMonp>io cynnopTa TOKapHoro craHKa 
hjih TejiescKH nepenocHoro npHoopa jijm khcjiopojihoh pe3KH.

npoMMiiuieHHOcn. BbinycKaeT TaKace 3aKajioiHbie ropejiKH T33- 
2, pa6oTaiomHe Ha CMecH nponaH-6yraH — KHCJiopojj. Pacxoji 
nponaH6yraHa 1,12—2,38 m3/h, KHCJiopoua 3,95—8,35 m3/h. To- 
penKH KOMnjreKTyioTca mecrbio HaKOHeHHHKaMH juia inHpnHbi 3a- 
KajiKH 45; 55; 60; 65; 70 h 85 mm. TopejiKH T33-2-72 npeuHasHaneHH 
JUIS 3aK3JIKH H HOpMaJIH3aHHH MaCCHBHblX H3JieJIHH C nOBCpXHOCTblO 
jiHHeHHoro npo(|)HjiH. Oxjiaaoiaioinne ycipoHCTBa y hhx CMeiiHbie

Ha pnc. 10.4 noKa3aHa ropejiKa jjjih 3aKajiKH 3y6beB inecrepeH 
HenpepbiBHo-nocjiejioBaTejibHbiM cnoco6oM.

TopejiKa nepeMemaeTca cHH3y BBepx, c ojjHOBpeMeHHOH 
3aKajiKOH o6enx pa6onHX noBepxHocTeii ojiHoro 3y6a (pnc. 16.4). 
3th ropejiKH Hcnojn>3yioT jjjih 3aKauKH niecrepeH c MonyjieM 10— 
30 MM.

Pnc. 10.4. ropeJiKa c HaKoneHHUKOM djm 30kojiku syGbee uiecmepeH:
1 — BMcrynbi, paaflejwroixine ra3OBbie h BOflUHbie conjia; 2 — raaoBtie coiuia; 3 
— MyHjjnrTyK; 4 — BOflflHbie conjia; 5 — TpvSxa fljis noflBOfla Boflbi; 6 — ctboji 

ropeflKH T-3
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A-A1

6) ‘)

Pnc. 10.5.3aKcuiKa 3y6bee KpynHojuodywbmix luecmepen:
a — oAHocTopoHHss 3aKanKa 3y6i>eB ruiocKofi ropejiKofi; 6 — 3aKajiKa 3y6beB Ha 

cneijnajiH3HpoBaHHOH ycraHOBKe; b h r — noJioaceHne MyHjjimyKOB ropejiKH 
othochtsjibho 3y6a; 1 — mecTepHs; 2 — ropeiiKa; 3 — nojiana ra3OB;

4 — nojjana bojjbi; 5 — BepxHnfi ynop; 6 — hhjkhhh ynop; 7 —BO3jiyxopacnpe- 
jjejiHTejiB; A — noJioaceHHe ropeaiKH b momcht rameHiis njiaMeHH;

E — nojioJKeHHe ropejiKH b momcht Hanana 3aKajiKH

10.8. TexHOJiorns ra jon iaMCHiioii iioBepxHoci Hoii iaKa iKii

Tjiy^HHa 3aKajieHHoro cjios 3aBHcnT ot ckopocth nepeMemeHiia 
TOpejIKH OTHOCHTejIBHO nOBepXHOCTH aeTaJIH H OT nOTOHHOH 
MOIHHOCTH IUiaMeHH, H3MepseM0H B JJM3 apeTHJieHa Ha 1 CM IHHpHHM 
3aKajmBaeMOH noBcpxHocTii. FjiySHHa 3aKaiiKH yMeHbniaercs co 
CHHTKeHHeM nOTOHHOH MOIHHOCTH lUiaMeHH H BO3paCTaHHeM OT- 
HOCHTejibHOH cKopocTH nepeMemeHim ropejncn.

B KauecTBe ropioHero npHMeronoTCJi apeTHjieH, nponaH-6yraH, 
npHpoflHBiH ra3, napti 6eH3HHa h KepocHHa. Hanjiynnne pesyjibTa- 
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tm 3aKajiKH npH HenpepbiBHO-nocjieaoBaTejitHOM cnoco6e nony- 
iiaiOT npa JiHHeHHOM pacxope apeuuieHa 400—600 ji/(hcm), jih- 
neiiHOM pacxo^e boam 0,4—0,6 ji/(mhhcm) h paccroaHHH Meacjjy 
3ohoh HarpeBa h 3ohoh oxjiaacAeHHH 20—25 mm. CTaJH> c cojjep- 
?KaHHeM yuiepoaa Sojiee 0,6% cjiejiyeT 3aKajiHBan> c npOMeacyroH- 
hmm oxjiaiKAeHHeM BO3AyxoM, pacxoa KOToporo 1,5—2,5 m3/(h cm).

Kom po. ibHbie Bonpocbi:

1. KaKHe npHMeHaEOTca HaruiaBOHHbie MaiepiiajiM?
2. KaKOBM OCoSeHHOCTH TeXHOJIOTHH raSOBOH HaiUiaBKH H3HO- 

coctohkhx MaTepnajiOB?
3. KaxHe jieTajin HaiuiaBjmioT jihtmmh ciuiaBaMH?
4. Kax ocyiiiecTBJiaeTca HaiuiaBKa chjibho H3HonieHHMX uera- 

jien?
5. B KaKHX cjiyiaax npoBOipn npejjBapHTejibHMH nonorpeB npn 

HaiuiaBKe?
6. B KaKHX cjiynaax juih HaiuiaBKH jierajieii Hcnojn>3yiOT creji- 

JIHTM H B K3KHX COpM3HTH?
7. Kaxoe o6opyqoBaHHe npHMeiuierca npn ra3OBOH naiiKe?
8. KaKOBO Ha3HaneHHe npnnoeB?
9. KaKOBO Hasna'ieHHe cJjjiiocob?
10. Kax ocymecTBJiseTca nojjroTOBKa zjeTaJieii k naiiKe?
11. KaKOBBI OCOSCHHOCTH naHKH aJHOMHHHM?
12. KaKHe TpeSoBaHHa npejxbSBJiaiOTca k npnnoMM?
13. KaKOBBI OCoSeHHOCTH HH3KO- H BMCOKOTeMHepaTVpHOH 

naiiKH jjerajieH?
14. KaKOBa nojuKHa 6i>iti> TeMnepaTypa luiaBJieHHa (Jjnoca?
15. B KaKHX CJiynaax npn naiiKe npHMeimiOTCx MnororuiaMen- 

HBie ropejiKH?
16. Khkhc (juitocM npHMewnoTca npH nafiKe aJnoMHima?
17. KaKHe cnoco6i>i ra30iuiaMeHH0H noBepxHOCTHoii 3aK3JiKH bm 

SHaere?
18. Kauoe o6opyqoBaHHe npHMeHserca ripn ra3oiuiaMeHHOH 

noBepxHOCTHOii 3aKanKe?
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19. B Kaxiix cjiyqaax Hcnojn>3ytoT hhkjihhcckhh cnocoS ra3o- 
ruiaMeHHOH noBepxHOCTHoii 3aKaiiKH?

20. B neM coctoht cymHOcrb HenpepMBHoro cnocoGa ra30- 
IUiaMeHHOH nOBepXHOCTHOii 3aK3JIKH?

21. Ot KaKMx napaMeTpoB peacnMa 3aKanKn aaBi-icnT rjiy6HHa 
3aKajieiiHoro cnoa?

22. KaKHe ropioHHe ra3bi npnMeHmoTca npn rasoiuiaMeHHoii 
noBepxHOCTHoii 3aKajiKe?
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rjIABA 11. TASOnJIAMEHHOE HAIIbUIEHHE H 
OHHCTKA nOBEPXHOCTEH OT 3ATPM3HEHHH

11.1. OoopvjioBanne, npnMenfleMoe npn raionjiaMeHHOM
HaHeCeHHH IIOKpMTHH

OcHOBHBIMH V3JIHMH HpOBOJIOHHBIX annapaTOB ra3OBOH MC- 
TaJLTH3aHHH XBJiaiOTCa MeXaHH3M HOJjaHH npOBOJIOKH, yerpoHCTBa 
ima HarpeBa h imaBJieHHa npoBonoKH, a TaioKe juia pacnbijieHHa 
pacnjiaBJieHHoro MeTanJia cacaTtiM BO3nyxoM. CxeMa paSonero no- 
cra juia ra3OBOH MeTajiJiHsaijiiH annapaTOM MTH noKaaana Ha pnc.
16.5. MerajiJiH3aTop MTH-2 npejjHasHaneH juia naHeceHHH noKpbi- 
thh H3 ijHHKa, ajnoMHHHa h jipyrnx MeTajuioB Ha craJibHbie AerajiH. 
Oh Moscer paooTaib Ha aiienuieHe hjih nponaHe (c 3aMeHoii ra- 
3ocMecHTejibHoro y3Jia).

3

Phc. 11.1. CxeMa nocma dM zaaoeoH Memajutuaaifitu:
1 - ra3OBuii MerajBiH3aTop; 2 - Kaccera npoBonoKH; 3 - perynjrrop jiaujieHna 

BO3flyxa; 4 - MacjioBJiarooTaenirreJib; 5 - khcjiopojjhmh peayKTop;
6 - SaJuioH c KHcnopoAOM; 7 - TpySonpoBoa nojjaHH ropioHero ra3a.

JJna noponiKOBoro HanbuieHHa pauinnnbix TyroiuiaBKHX HeMe- 
TaJUiHnecKHX MaTepnajiOB (okhcb ajnoMHHna ht. n. c TeMnepaTypofi 
njiaBJieHHa Bbime 2000 °C) h jierKonjiaBKHx nojiHMepOB (c 
TeMnepaTypoii pa3MarqeHHa h njiaBJieHHa ao TeMnepaTypbi 500 °C) 
npHMeHaioT cneimajibHbie ycTaHOBKH (pnc. 11.1). Taxaa ycraHOBKa 
COCTOHT H3 CneHHajIbHOH paCHbUIHTeJIbHOH ra3OBOH ropejIKH H 
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GaqKa-nnTaTejia c HanbijiaeMbiM noponiKOBbiM MaTepnaJiOM. IIpo-
H3BOflHTeJIbHOCTb yCT3HOBKH YIIH-8 1,2---1,3 Kt/h OKHCH aJHOMH-
HHM, ycTaHOBKH yiIH-6 - 3—5 kt/h noponiKa nonHMepa. fianoK 
HMeeT eMKocTb 6 jim3.

Phc. 11.2. yonauoBKa d.nsi nanweHun nopouiKoo6pa3Hbix Mtmepuajios yTIH-6:
1 — nMTaTejit: 2 — nojjcoc BO3^yxa; 3 - BO3JU'inHO-nopouiKOBaa CMea>;

4 — cacaTbiH BO3ayx; 5 — ropwaas ra3OBas cMeci>; 6 — ropejiKa-pacnwnrrein.;
7 — HHxeKTop; 8 — pacnMjinTejiBHaa rojioBKa; 9 — HanBiJiseMMH noponioK.

HH3KOTeMnepaTypHbie HanbuunoinHe ycTaHOBKH HMeioT ropen- 
kh, Koropbie Moryr paSoTarb hjih Ha aueTHJieHe, hjih nocjie coot- 
BercTByioiiieH cmchbi cMecHTejibHoro ycTpoHCTBa h tojiobkh — Ha 
nponaH-6yraHe.

JJjia BBicoKonpoH3BojiHTejibHbix MerajuiH3aHHOHHbix npoijeccoB 
BbinycKaioTcx craiiHOHapHbie ra3OMerajijiH3aijnoHHbie ycraHOBKn 
MTTI-5 npoH3BOAHTejibHocTbio: npH HanbureHHH HHiiKa - 37 kt/m, 
npn HanbijieHHH aJHOMHHHa - 14 kt/h. Ohh paSoTaiOT Ha npoBOJioKe 
AHaMeTpoM 5—6 mm npH cKopocTH nojiann 0,2—5 m/mhh. B 
KanecTBe ropioiero Hcnojn>3yioT nponaH-gyraH. Pacxoji nponaH- 
SyraHa 2,5 m3/h, KHCJiopo.ua 12 m3/h, cacaToro BO3jiyxa 1,5 m3/>i.
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11.2. TexHOJiorns ra3onjiaiweHHoro HaneccHiisi noKpbimi)

IIoBepxHOCTb H3aenHa nepefl HaneceHHeM noKpbiTHa nojDKHa 
6birb TnjaTentHO onnmeHa ot 3arp»3HeHHH MacjioM, okhcji3mh, 
npojiyKTaMH KopposiiH, BJiani, nbuiH h np. JJjm nojiyueHHs xopo- 
inero cuenjieHna HanocHMoro cnoa Merajma c ochobhbim nosepx- 
hocth jjeTanH npnjjaioT mepoxoBaTocrb nyreM necKOCTpyiiHOH 06- 
pa6OTKH HJIH HaHeceHHK KHHaBOK O6HMPKOH Ha TOKapHOM CT3HKe.

Yrjiy6jieHHa b nerajiH, Kyna He jjojdkch nonajiaTb HanbiJiaeMbiii 
Meiajui (mnoHOHHbie KaHaBKH, oTBepcnm h np.), 3a6HBaioT uepe- 
BXHHblMH npo6KaMH. IIpH TOJIHlHlie MeTaJUIH3aHHOHHOrO CJIOX 
CBbime 0,5 mm Ha noBepxHocrH uerajiH Hape3aiOT KanaBKH hjih 
ycTaHaBjiHBaioT mnnjTbKH, nejiaa Meacjjy hhmh nace'iKy 3y6njioM.

Ha noATOTOBjieHHyio noBepxHocTb neranH, CBOOojiHyro ot cne- 
JIOB pacaBHHHbl H 3arpK3HeHHH, HaHOCXT nOKpblTHe. J[jia 3TOTO 
BKjnouaioT Merajum3aTop h, noMemaa neranb Ha Tpe6yeMOM pac- 
ctobhhh ot Hero, HanbijimoT Merajui tohkhm cjioeM Tpe6yeMoii 
TOJiniHHbi, paBHOMepHo nepeMemaa MerajiJiH3aTop no noBepxHocrH, 
nojjBepraeMoii HanbuieHHio. JJerajin, HMeiomHe (JiopMy tcji 
BpameHHK, MeTajuiH3npyioT Ha TOKapHbix craHKax, b cynnopTe ko- 
Topuix KpenHTCx MerajiJiH3aTop.

CKopocTb nepeMemeHHa jjerajiH othochtcjibho conjia Meran- 
jiH3aT0pa Bbi6npaioT TaKoii, hto6bi uerajib He HarpeBanacu uo TeM- 
neparypbi Bbime 60—70 °C. IIpH cjihihkom chjikhom HarpeBaHHH 
aeraJiH npoiiecc McraJumaauHH npepbiBaioT h neraJiH uaioT oxjia- 
UHTbca no 20—25 °C.

Ha HapyiKHbic noBepxHocTH noKpbnne mojkho HaHocHTb cnoeM 
0,05—10 mm h 6onee b 3aBHCHMoerH ot Tpe6oBaHHH k npoueccy 
noKpbiTHa.

jHeranH, pa6oTaioiHHe Ha H3HOC b ycnoBHax jkhjikocthoco ipe- 
hhh, cjiejiyer MeraJUiH3HpoBaTb BbicoKoyrjieponHcroH cranbHon 
npOBOJIOKOH.

AHTHlJipHKUHOHHbie HOKpblTWI HaHOCJTT H3 JJByX pa3HBIX Me- 
TajUIOB COOTBerCTByiOmHX MapOK, B3STbIX IIpHMepHO B paBHBIX KO- 
jmnecTBax hjih c npnMeHeHHeM 6HMeTajuimiecKOH npoBOJioKH. JJjih 
aHTHiJjpHKiiHOHHbix noKpbiTHH npHMeiunoT cnejiyiomHe coneraHHX 
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MerajuioB: 75% crajiH h 25% Meflii; 75% CTajm h 25% jiaryHH, 50% 
CTajIH H 50% aJHOMHHHB, 70% CTaJIH H 30% aJHOMHHHH; 50% 
aJHOMHHHH H 50% CBHHlia.

npnuaHHB TjerajDiM acapocroHKocTH hx noKpbiBaiOT amo- 
MHHHeM (ajiHTHpytoT) h noflBepraioT nocjiejiyioineH TepMOoOpa- 
OoTKe, b pe3yjn>TaTe nero ajnoMHHHH jpHfMjjyHjiHpyer b crajn>, 06- 
pasya Ha ee HOBepxHOCTH tohkhh acapocroHKHH cjioh 'zKe.1e30a.110- 
MHHHeBoro cnjiaBa. HyryH He nojBepraercx jKapoynponHeHmo ny- 
TeM ajmTHpoBaHHsr MerajuiHaaiiHeH ajnoMHHHeM, tbk khk cboGoji- 
Hbifi yraepoA b crpyKType nyryHa npenaTCTByer niKf^yjMH amo- 
MHHH8 B OCHOBHOH MeTaJUI. CTOHKOCTb aJIHTHpOBaHHMX H3JjeJIHH 
3aBHCHT ot rjiyOHHM jjH<|)(f)y3HOHHoro cjioh h TeMnepaiypbi npn 
3KcnnyaTaiiHH: juih 900—950 °C nponoJDKHTem>HocTb cjiyacSbi H3- 
jjeJiHH H3 yrjiepojiHCTbix crajieH nocne ajiHTnpoBaHnu BO3pacraer b 
HeCKOJIbKO pa3.

3anjHTa ot oKHCJieHna ajiHTHpoBaHHoii crajin b ochobhom 
oSecneHHBaercM Hapy>KHbiM cnoeM okhch amoMHmm, HMeiomeH 
TeMnepaTypy nnaBjieHHa cBbime 2000 °C. TojimHiia amoMHHHeBoro 
cjioa noKpbiTHa jiomKHa 6biu> paBHa 0,3—0,5 mm. Ilpoiiecc no- 
KpbiTHa ajnoMHHHeM jum nojiyneHHM 3amHTM ot oKHCjieHHM jieraJieH 
b arpeccHBHMX cpejiax coctoht b cnejiyionieM: noxroTOBKa 
noBepxHocrH; naHeceHHe noicpbrrna; o6Ma3Ka noKpbiTHa (fimocoM; 
o6acnr. B KanecTBe (Jjjuoca npHMeiuiioT o6Ma3Ky, cocToamyio H3 
48—50% rpa(f)HTa, 20—25% orHeynopHoii tjihhm, 20—25% KBap- 
iieBoro necKa, 2% HamaTbipa, pa3BejieHHoro Ha tkhjjkom cTeKjie uo 
CMeraHoo6pa3Horo coctohhhh.

O6Ma3Ka 3anininaeT ot okhcjichwh npn o6acnre h ynepacHBaer 
paciuiaBJieHHMH amoMHHHH ot creKaHHH. HauajibHaa TeMnepaiypa 
o6acHra 600—650 °C, 6mctpmh HarpeB 40 900—950 °C, BMaepaaca 
npn 900—950 °C b reueHHe 2,5—3,5 h, MejuieHHoe oxjiaacjjeHHe jro 
600—650 °C.

JJjis 3aniHTbi ot Koppo3HH HaH6ojiee rnnpoKo npHMeHmoT Me- 
TaJUTHSaHHIO HHHKOM CJIOeM TOJIHIHHOH 0,1—0,3 MM. Ha 0,1 MM 
TOjmjHiibi cjios pacxojiyroT npoBOJioKH 0,9—1,0 kt/m2. Hpn ra3OBOH 
MeTajuiH3aiiHH 3a ojjhh npoxoa annapaTa HaHocsrr cjioh tojhiihhoh 
0,03—0,05 mm.
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11.3. TexHOJioraa h oSopyuoBaHne raioiLiaMCHiioii ohhctkh 
noBepxHOCTH MeTajuia ot larpHineiiHii

/Jna iDiaMeHHoii pyaHoii ohhctkh npoKaTa npHMeHsnoT cneu,H- 
anbHhie MHorotJiaKejibHbie ropejiKH TAO, o/ma H3 kotopmx H3o6- 
paxcena ua puc. 16.7.

7

6

Phc. 11.3. MHOzcxpaKejibHan zopeitKa d.i;i noeepxHocmnoii omtcmKU Memajma: 
1 — HaKOHeMHHK; 2 — MHoro^aKe-jBHMH MVHflunyK; 3 — onopHtie bmctviim; 
4 — TpyoKa; 5 — CMecirrejaHas KaMepa; 6 — HHJKeicrop; 7 — ctboji ropejnoa

IIpH ocooo Txacejibix ycjioBKax paSoiti mojkho Hcnojn>3OBaTb 
ropenKH c BOAXHbiM oxjiaacaeHHeM. ropejnca npHcoejjHHxeTca k 
cTaH/japTHOMy crBony CBapoHHoii T-3 h paSoTaer Ha KHcnopojje noa 
jjaBJieHHeM 0,3—0,5 Mlla, auerHJieHe non aaBJieHHeM 0,008—0,010 
Mlla. Pacxo^ ra3OB: KHCJiopona 1,8—2,3, anerimeHa 1,6—2,0 m3/h. 
IIpH OHHCTKe CKOpOCTb nepeHBHXCeHHa TOpeJIKH OTHOCHTeJIbHO 
Merajuia 0,5—1,0 m/mhh. IIlHpHHa iuiaMeHM MHorocjjaKejibHoro 
MyHfljHTyKa 100 mm. Taxaa ropejnca Moacer OHHHjaTb np 20 m2 
noBepxHOCTH Merajuia b uac. /Xna ynoScTBa paGoTBi jpiHna ropejiKH 
cocTaBJiaer 1300—1400 mm.

MHorocJiaKejibHbie ropejncH 1’110-2 c ABVMa CMeHHMMH mvht- 
urryKaMH oSecneHHBaiOT iinipHHy oSpaSaTbiBaeMoii nonocM 100 h 
200 mm. 3th ropejiKH paooiaioT Ha nponaH-KHCJiopoaHOH cmcch. 
Pacxoa nponaHa 0,5—2,5 m3/h; nasjieHHe 0,035 MTIa. Pacxoa khc- 



nopo/ia 1,9—10 m3/h; jjaBJieHHe 0,2—0,5 MTIa. KHaceicrop u CMe- 
cHiejibHaa KaMepa b sthx ropejiKax pacnojioaceHbi b Henocpep,- 
CTBeHHOH &JIH3OCTH OT MVHJpiTTyKa, HTO OOeCneHHBaeT yCTOHHH- 
BOCTb ropeHHM lUiaMeHH. IlpHMeHHKJT IKeCTKOe OKHCJIHTeJIbHOe 
iuiaMn. fljix yjiajienHa pxcaBHHHbi h OKanHHbi ropejiKy jjepacaT noji 
yrnoM 60° k noBepxHOCTH JiHCTa, onnpaa Ha Hero MyH/nirryK 3axa- 
jieHHbiMH BbicrynaMH, HMeroniHMHca Ha MynqnnyKe. Ckopoctb 
nepeflBimeHHH ropejiKH npn o'iHCTKe ot OKajiHHbi mojkct obiib 
yBejiHHeiia uo 1,8 m/mhh h oonee. BepniHHbi KOHycoB ruiaMeHH 
Uojdkhbi KacaTbca noBepxHocrH OHHHjaeMoro Merajuia. 4™ ohhct- 
kh OKpaineHHbix noBepxHOcreH ropejiKy ziepxcaT noji yrjioM 90° npn 
paccroHHHH MynmirryKa 25 mm Haa, noBepxHOCTbio Meraruia. Ecjih 
nojj KpacKOH o6Hapy»ceH cjioh pacaBHHHbi, neo6xo;iHMO eme pa3 
npoHTH iuiaMeHeM ropejncH no noBepxHOCTH jiHcra.

KoirrpojibHbie Bonpocbi:

1. KaKoe o6opy^OBaHHe, Hcnojibiyerca npn ra3oiuiaMeHHOM 
HaHeceHHH noicpbiTHH?

2. KaK ocymecTBJiserca no/jroTOBKa noBepxHocrH k MerajuM- 
33IJHH?

3. KaKHe napaMerpbi bxojjkt b peacHM HanbuieiiHX noKpbrnm?
4. KaKoe o6opyqoBaHne npnMeHaror /uia ra3oiuiaMeHHOH 

OHHCTKH MeTaJUia OT 3arpS3HeHHH?
5. Kaxoe iuiaMH peKOMennyerca Hcnojib3OBaTb npH ra30iuia- 

MeHHOH OHHCTKH MeTajUia OT 3arpH3HeHHH?
6. KaKHe napaMeTpbi bxozutt b peacHM ra3OiuiaMeHHOH ohhctkh 

Merajuia?
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rjIOCCAPHH

AucTiineHOBiJH renepaTop - annapaT ans pa3Jio?KeHH5i 
KapGn^a KajituHa bojioh c uejiBio nojiyqeHHn ra3oo6pa3Horo aue- 
THJieHa.

EaJiJioH - crajTBHOH cocyji, npejiHaaHaueHHbiH jpia xpaHCHna h 
rpaHcnopTHpoBKH cxcaTBix, cjkhjkchhbix h pacrBopeHHBix ra3OB noji 
jjaBjieHHeM.

BeiiTHjib - 3anopHoe ycrpoiicTBo, KOTOpoe no3BOJiaer co- 
xpaHHTB b Sajuione cacaTBiH hjih oKHxceHHBiH ra3.

Ta30BaH cBapKa - CBapKa njiaBjieHneM, npn kotopoh HarpeB 
KpoMOK coe^HHseMBix qacreii npoH3BOAHTca miaMeHeM ra3OB, 
CTKHraeMBix Ha BBixojje ropeJiKH juia ra3OBoii CBapKH.

Fa3onjiaMeHHaH o6pa6oTKa - p>ui TexHOJiomqecKHX npon.ee- 
cob, cBasaHHBix c o6pa6oTKoii MeTajnioB h HeMerajuiiwecKHx Ma- 
repHajioB BBicoKOTeMnepaTypHBiM ra30BBiM njiaMeHeM.

TopejiKa - ycTpoiicTBo, npHMemnomeeca jum cMeiimBaHHa 
ropioqero ra3a c KHCJiopojjoM hjih BO3nyxoM h nojiyneHHH KOHpeH- 
TpHpoBaHHoro njiaMeHH neooxojiHMOH TenjioBoii moihhocth, ifiop- 
MBI H pa3MepOB.

FiipeHne raaa - coBOKynHocrB cjiojkhbtx aapojiHHaMHqecKHX, 
XHMHHeCKHX H TeiUIOBBIX npoijeccoB.

BHxeKTopHan ropejnca - ropejiKa b kotopoh iiojiana ropio- 
iero rasa b CMecnTejibHyto KaMepy npoH3BojjHTc» 3a cner nojicoca 
ero crpyeH KHCJiopona, BBrreKaioiuero c 6ojibhioh cKopocrbio H3 
oTBepcTHH conna.

HiiTKeKHHH - npoijecc nojicoca rasa 6onee hh3koto jjaBJieHHs 
cipyeii KHCJiopoaa, KOTOpaa hojjbojihtch c 6ojiee bmcokhm jiaBjie- 
HHeM.

Jlesasi cBapKa - cnoco6 ra3OBoii CBapKH, npn kotopom ro- 
pejncy nepeMemaioT cnpaBa HaneBO, a npHcajjoHHyio npoBOJiOKy 
Bejjyr Bnepejw njiaMeHH, KOTopoe HanpaBJunoT Ha HecBapeHHbiii 
yqacroK mBa.

HanjiaBKa - iiaHeceHHe c noMombio CBapKH cjioa Merajuia Ha 
nOBepXHOCTB H3JieJIHH.
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Oi cTaBaHMe b npopecce pe3KH - oiKjioHeHHe nepejoiefi rpa- 
hh pe3a ot BepTHKaJiH - oTcraBaHHe,

IIpaBafl CBapKa - cnoco6 ra3OBOH csapKH, npn kotopom ro- 
penKy Bejiyr cneBa HanpaBO, npiicajjonHyfo npoBonoKy nepeMema- 
iot BCJieA 3a ropejiKOH.

l lpc,ioxpaHn re. n.Hi>ni bo ihhoh sa i Bop - ycrponcTBo, npeji- 
HasnaneHHoe juia saiiinna aijeTHjieHOBMX reHepaTopoB n TpySo- 
npoBojioB jum ropioHHx rasoB or npoHHKHOBeHHn b hhx njiaweHH 
oSpaTHoro yjiapa, a Taicace KHCJiopojja H3 ropeJiKH h pesaxa h bo3- 
jjyxa H3 aTMOccjiepbi.

PacxoffOMep - ycTpoHCTBo, npejpiaaHaneHHoe jum H3MepeHHH 
pacxojia ra3a.

PejiyKTop - ycTpoiicTBo, npe^Ha3HaneHHoe jum noHHaceHHx 
cereBoro jiaBJieHM hjjh jiaBjieHwn, iiojj kotopmm ra3 HaxojiHTca b 
SajuioHe, jio paSoneH bcjihhhhm h aBTOMaTHnecKoro nojwepataHHa 
pa6ouero jjaBjieHna hch3mchhmm ne3aBHCHMo ot jiaBjieHHx b 6aji- 
JIOHe hjih b ceiu.

CsapKa - TexHOJiorHqecKHH npouecc coejjHiieHHS TBepjjbix 
MaTepwajioB b pe3yju>TaTe jteficrBim MeacaTOMHMx chji, KOTopoe 
npOHCXOJJHT IipH MeCTHOM CJiaBJIHBaHHH HJIH COBMeCTHOM IUiaCTH- 
necKOM jjeiJjopMHpoBaHHH cBapHBaeMMX nacrefi.

CsapKa njiaejieHHeM - CBapKa c mccthmm pacnnaBjieHHeM 
coejiHHxeMBix nacrefi 6e3 iipHMeneHHn npnnoa.
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