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TOMCKOTro OPJEHA TPYJOBOTIO KPACHOTO 3HAMEHU INMOJIMTEXHUYECKOI™D)
HMHCTUTYTA umenu C. M. KHUPOBA

Tom 133 1965

CBEPJIEHHE JKAPONPOYHbBIX CTAJIEH 39H316, X25CH3N
u IX18HIT (34i1T) BbICTPOPEXYILUUMU CBEPJIAMH

A. M. PO3EHBEPI, . B. KOKEBHHKOB, A. I HOJIOJIAPEHKO

B coBpeMeHHOH TeXHMKe HIHPOKO IIPHMEHSIIOTCH KapoIMpOYHbie H He-
prKaBeloLMe CTaJJH, cpeJlH HUX 060J/blIoe MECTO 3aHHMAIOT CTaJHd Ha XpOMO-
HHUKHJIEBOH OCHOBE.

B raundoii paGoTe npoBOAMJOCH HCC/IeOBaHHEe NPOLECCa CBEDJIGHHS Jiki-
ThIX Kaporpounbix crateit U316 u X25CH3 L (mo xKopke u 6e3 KOpKH) M
craaun IXISHIT . (ropsiuekarannag).

Cgepaenue craneit 9M316 n X25CH3]] ocyuwecTsaanoch B OCHOBHOM
GbICTPOpEKYLIMMHU CBepjaMu u3 cradei: P18, P18®2, PO9K5, PIK10. [lo-
NBITKA NPHMEHEHUs CBEpPJ, OCHALLEHHbIX IMJACTHHKaMH TBEPAOro CILIaBA
BKS8, ue yBeHuasach ycrnexoM. Pexynipe KpoMKH OBICTPO BBIKPAUIHBAJHUCD,
B 30HE pe3aHHsl pPa3BUBANach BHICOKAs TeMNEpaTypa u NPH Pe3aHHH BCYXYIO
Habao adnch CJydyad OTIAHBAHHUSA NJIACTHHOK.

BricTpopexylue cBepaa uMmean Auamerpst 17 + 20 mm, CTaHRAPTHYIO
reOMEeTPHIO M 3aTOYKy pexkyluied yactu. [logada B onbiTax ocraBaAach no-
CTOSAHHON M paBHsaack 0,235 mn/o6.

Bce onmbITEL NPOBOJHJHCH ¢ OXJa)KaeHHeM 5% -HbIM BOAHBIM PacTBOPOM
aMyabecuu, [1yGuHa cBepseHHs cocTaBisna 2 -+ 3 adamerpa Oe3 Bbixoja
CBepJ H3 3aroToBkH. F3Hoc cBeps nepHojHYeCKH 3aMepRjcs Henocpeji-
CTBEHHO B IUNHHeJNe CTaHKa CHe[HaJbHO H3TOTOBJIEHHHIM NPUCTOCOG-
JICHHEM,

Kapruna xapakTepHoro H3HOca CBepJda Hpeacrasgena Ha puc. | (yse-
auueHo B 4 pasza). Packa u3HOCa BHAHA Kak Oesas OJecTsinasi IOJOCKA,
VBEJMUYHBAKOMIASCH 110 LIHPHHE BJOJAb pexyllell KPOMKH OT IONepeyHoit pe-
XKylied KpoMKu cBepsa K nepudepud. Ha nepeaneir nmosepxHocTH cBepJa
u3Hoca He Habgiojfanoch coBceM, 3aTo IOC 3aJHEill TNMOBEPXHOCTH CBEpJid
(ocobenno Ha mepuepHiHBIX Yrodkax) (Gacky HMelT GO0JAbuyIo WHPHHY i
xopowo 3aMeTHBI. Ilpu M3MepeHMH H3HOca onpeleassach IMHPHHA Qackii
H3HOCA HAa CpeJMHe pexyllell KpOMKH (/) M OKOJIO YroJakoB (fiy).

JJs ciayyast vccaedOBaHMS ONTHMAJbHOIO 3aJHETO yria pesy/bTaThl
HU3MePeHH BeJIUYHHBI MaKCUMAaJbHOTO M3HOCA NpPHBeJEHH B Tab.1. 1.

PesyabraThl H3MepeHHl BeJHYHHbI MAKCHMAALHOTO M3HOCA NPH OGNpPe-
JEJACHHUH ONTHMAaJbHOTO KOHLEBOTO YrJja HpHBelcHH B Tabd. 2.

W3 taba. 1 u 2 BHIHO, YTO BHJIHUMHBI H3HOca cBepa (A wu hy ) He
ABJAAIOTCH AOCTATOUHO CTAGUJIBHBIMH, TIO3TOMY OPHHATH KaKoH-Jinbo M3 HHX
3a KPUTEpHIl H3HOCA He IIPEACTaBJIsIeTcs BO3MOXKHBIM. [lponosxenne cep-
JeHHs nocJe OKOHUATeNbLHOro 3aTyTJIeHHS M HACTylVIeHHsi BHOpauHu Mpk-
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Ta6auna 1

onllf'ra CB?;';M 5 r;an. M[.}{/uu Timun hlsm | Rypfasn [Tpumeuanne
1 59 21°207 11,83 5,43 0,15 1,4
2 » 14°117 » 53,0 0,18 1,4
3 ” 9°50” » 23,3 0,2 1,4
4 » 5°55" » 14,0 0,2 0,8
5 . 3°53" » 7,1 0,15 1,0
6 60 20°307 12,6 4,05 0,2 1,5
7 " 14°58" » 25,8 0,3 1,0
8 60 9°24* 12,6 16,8 0,3 1,5
9 — 4°32/ » 14,75 0,35 1,0
10 19 19°40" 13,1 10,8 0,3 0,3 Cropena Bep-
1IMHA cBepaa
i1 » 14°50* » 23,4 0,3 2,0 Crepao npu-
BapHUIOCH
12 » 917’ » 5,28 0,2 1,5
13 " 4°17’ » 6,01 0,3 1,2
Tabanma 2
on't:?m CBeJ}J)‘QJIa B I?I;Pall- ,u/.};un TIxmun hlyunm Ryp|ita [Tpumeuanue
1 54 138°477 11,83 8,23 0,2 1,2
2 18 [27°39 . 32,2 0,2 1,4
3 59 118°4" » 53,0 0,18 ° 1,4
4 58 109°29” » 42,6 0,3 1,0 Beixkpournauch
pex. Kp.
5 54 88°7’ . 19,9 0,25 1,5
6 52 139°57/ 12,6 4,58 0,2 1,5
7 , 130°4' , 4,88 0,2 1,5
8 60 120°5" » 25,8 0,3 1,0
9 52 106° " 23,2 0,2 1,3
10 " 88°48” , 16,9 0,2 1.3
i1 53 129°33" 13,1 8,63 0,3 1,5
12 19 120° ” 23,4 0,3 1,4
13 59 107°37" , 15,4 0,2 1,0 Cropeaa Bep-
HIKHA CBepla
14 ’ 99°45" . 12,1 0,2 1,3
15 - 86° 6,42 0,2 0,8

»

»

BOJAUT K NMOJOMKE ¢BepPJ, K OBICTPOMY ONJABAECHHIO YTOJKOB H IIPUBAPHBAHUK)
CBepJ B OTBEpPCTHH OOJIBAHKH.

B cBsA3M C BbllI€YKAa3aHHLIM MOCTPOEHHE BCEX 3aBHCHMOCTEI! NPOBOAL-
JIOCb 110 KOHEUHBIM CTOHKOCTSIM, 4TO COOTBETCTBYET INPHUHATOMY B 1acTOSs-
llee BpeMs NPAaBHAY NPOBOLUTH HCIBITAHHSI HHCTPYMEHTA W3 GHICTPODEXKY-

IHX cTajell 10 OKQOHUATEJABHOTO 3aTYIUIEHNS.
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B nactosmee BpeMst B HHCTPYMEHTANbHOR TPOMBILIJIEHHOCTH NOABHAUCH
HOBLIe MapkH ObicTpopexkyuux crajeii: PIK5, PO9KI0 (¢ nospiieHnbM cO-
nepyKauneM kobaabTa) u P18D2 (c MOBHILIECHHEIM COAEpKAHHEM BaHAJHUSA).
KOTOpHIE NpPeaHasHauaioTess B OCHOBHOM s obpaboTku TpyaHooOpabaThbl-
BAEMBIX H JKAPONPOYHBIX MAaTEPHAJOB.

B auTepaType HeT HCCJAEAOBAHHE 110 NPUMEHEHHIO HOBBIX MapoK Obi-
CTPOPEKYLIHX CcTaJel s CBEepJeHHs yKapOnpouHbIX craJgei.

B nepsoit cepuyu ONBITOB NPOBOAMJIOCH CPABHEHHE Pe/KYUIHX KauecTs
CLePJ U3 Pa3ANUHbIX MaPOK GBICTPOPEAYIUHX CTalell.

Puc. 1.

. VCTaHOBJAEHO, 4TO HAHJYYINAMH PEKYIIMMI KaUeCTBaMH NpH 00paboTke
ctaneit DM316 u X25CH3/1 o6aanaer cranp POKIO (puc. 2). Ilpumenenue
ee st 06pabOTKU KAPOMPOUHBIX cTadell oco0ento 3(PHEKTHBHO NpH TAXKe-
abix yeaoeuax ceepaenus. Tai, npu csepiennn craan IOM316 1o Kopke
CKOPOCTL pe3auus Moxer OblTh yseawueHa p 1,4 -+ 1,5 pasa mo cpaBHEHHIO
co ceepaami u3 craqaum P18, B apyrux cayuasx (211316 Ges Kopru i
X25CH3/1 no xopke 1 6e3 KOPKH) CKOPOCTb Pe3arisd NPH NOCTOSHION CTOl-
koety Boime B 1,1 =+ 1,15 pasa. ITpu csepacuun crann IXISHIT pexyuiue
kagecTBa cBepa u3 crajtei P18 w PIKI0 npnbausireipio pasHONeHHbL.

Caepsia n3 Opictpopexkyieir cramg POKS okaszaince meitee CTOHKHML,
yeM TnpejblayiHe ObICTPOpeKyUlHe CTasu.

OGpaboTKy Kaponpodnblx CcTafteil npu CTORKOCTH, panxoil 20 Muy it
S = 0,235 mmfo6, caelyer NPOH3BOAHTbL CO CACAYIOUWHMH CKOPOCTSIMHM pe-
zapusa: craap DM316 npu 11 = 13 m/mun, X25CH3 1 npu 15 = 17 m/mun
(MeHbliee 3layeHHe B cjaydae CBepJeHHs 110 kopke), craabn IXIS8HIT co
CKOPOCTBIO 25 M/MUH. '

Bricokne pexylude Kavectsa craqan PIKIO u ee xopoulee CONpOTHB.IE-
HHe aBGpPasHBHOMY H3HOCY CBS3AHO C NMOBBILICHHON TBEPLOCTLIO CBEPA 1HOC/
TepMoOGpPaBOTKH.

CpaBHeHHe PEXKYUIMX KauecT CBEPJL M3 CTaJeit P18D2 n P18 nokassl-
BaeT, uTo NpH 06paGOTKe KAPONPOYHBIX CTasel DU3L6 u X25CH3]L oHit
paBHOLEHHBI, a Npi o6paboTKe cTanu IXI8HIT cBepna uz craan P18D2
MMEIOT CKOPOCTb pe3aHHs Ha 5—8Y Bbluie, ueM cBepJsa u3 cradqun P18,
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Bo BTopofi cepum onbiTOB mpecdejoBadach 3agada OTHICKAHHsa GoJee
NPOU3BOJUTE/NLHOTO METO/la 3aTOYKH CBepJl. Brinu ncenenosanel caenyomnue
METOJbl 3aTOYKH 38/HEH IIOBEDXHOCTH CBEpJ: BHHTOBAS, KOHHUECKAS M MO
ABYM IJIOCKOCTSM. YCT2HOBJIEHO, YTO 3aTOYKA CBEP/ 10 BHHTOBOII NOBEpX-
HOCTH Ha CBEpJIO3aTOYHOM IOJYyaBTOMare MoAenu 3659A coslaeT CAHIIKOM
GonbliHe 3aJHue YIVIbl OKOJIO TONEepPeyHol pexyulell KpOMKH cBepaa, B pe-
3yJabTaTe 4yero HabGJi0MAeTCsd BHIKpPAUIHBAHHE PEKYUIHX KPOMOK.

CpaBHeHHe DEXYIIHX KaUeCTB CBEPJ, 3aTOYCHHBIX 110 KOHHUECKOH MO-
BepXHOCTH (MeTox YombopHa) HI10 ABYM ILIOCKOCTSIM, NOKA3LIBACT, YTO OHH
PAaBHOIIEHHBl B LUMPOKOM H3MEHEHHH CKOpPOCTEH pesanna. B maabnefmux
ONBITAX 10 WCCJAEAOBAHHIO TEOMETPHM 32TOYKM HCIOMb30BAJach 3aTOUKa
3aHeN NOBEPXHOCTH CBEpJa O ABYM HJOCKOCTSIM. ONBITH NPOBOJHIUCE CO
cBepiaamu u3 craay P18 npu o6paboTke Kaponpousblx cTajei 6e3 KOPKH
(Kopxa cHATA CTPOTAHHEM).

Hcenenosanucs cienyiomue reoMeTpuyeckie napaMeTpsl: 3a HHil yrod,
YroJl Ipu BepuuHe, ABOHHAA 3aTOYKA M YroJ MOJbeMa CIHpPAaH.

YcraHoBJeHO, 4To ONTHMAJbHBIMK 3aJHHMH YIJaMM JJIs CBEPJ H3 CTa-
au P18 npu obpatorke crann IM316 sBasercs yroa a=15° a npu csep-
nenun ctaan X25CH3]l o= 12° ontHMa/jbHBIMU yriaMy NOPH BEpUIHHe fB-
asoTea Ui cr. IM316 2 @ =120°, gas cramu X25CH3 M 2 ¢ == 110°, 3na-
JeHHs YIVIOB & ¥ 2 ¢ jua cranedt IM316 nposepenn s 3 cKopocTeil pesa-
uns: 11,83; 12,6; 13,1 MeTpoB B MUEYTY.

HcenenoBanoch BAHAHMe IBOHHOW 3aTOUKM CBePJ Ha HX CTOHKOCTh.
PesyabraTel nmpuBeieHb na puc. 3.

[To cranu OM316 ueneteBanuco cepaa us crageit P18 u P9K10, a no
craan X25CH3]L tonbko u3 cranm P18, 3arouka ocvilecTBasiach ¢ yriaa-
Mu: 2 =118 n 2 ¢,=70° mWHpHHa KPOMOK BTOPHYHOTO  KOHYCR
C= (0,1 +0,15) 1, 3anHue yrjbl HMEJH ONTUMAaJbHBEe 3HAYCHHUd. |0 cTaau
OHN316 [OCTHrHYTO YyBeJMUEHHe CTOMKOCTH B JBa pasa, a N0 CTaldH
X25CH3]I B 25 pas u/Iu NpH IOCTOSHHON cTofKocTH T = 20 Mun CKOPOCTH
pesanus Bospocna B 1,4 pasa. IloBuimienue CTOHKOCTH NPOHCXOAHT 32 CYET
yOpouHeHHs HaHbojee HArpyKeHHOTO NepH(epHiiHOro yrojka csepiaa.

HenbiThiBanuch cBepsia ¢ PAsiHYHBIMEU YIJIAMH TOLbeMa cnupain. [lpn
MCCAEIOBAHUM YTOJ TIOABEMa COHpanu npuauMadncs: 26, 32 u 44°, [lepeeie
ABa 3HAYCHMS yI/la He NPUBENN K YBeTHUYCHHIO CTOMKOCTH cBeps. OnTHMalDL-
HBIM VIVIOM MOJbeMa CIHPAIM HYXKHO CUHTATL yroa o == 44° rnpu xoropom
CKOpPOCTh pe3aHusa Bospacraer na 10% (T =20 mun).

M3 HOBBIX KOHCTPYKUHI CBEpJ HCHBITBIBAJHCH CJAELVIONlHE: cBepJa ¢
pacrosioReHueM PEeXyHIHX KPOMOK B OJHO! IJIOCKOCTH M CBEPJa KOHCTPYK-
uur OpumnnEKOBa I1. §l. ¢ IpoxaTaHHBIMH OTBEPCTHSIMH JJISI BHYTPEHHELO
oxJaaxgennusa. Ceepsia ¢ BHYTPEHHHM OXJaxKIeHHeM OBLIH H3IOTOBJAEHBI H3
craju P9 n nokasanm yse/MuyeHHe CKOPOCTH Pe3dHHsi NPH 06pabOTKE CTalH
OM316 B 1,2 pasa, cranmm X25CH3]J1 —g 1,1 pasa mo cpaBHeHHI0 ¢ OGBIY-
HBIMH CBepJsaMu M3 cTaJan P9 M nOABOJAOM 3MYJAbCHH CBEPXY, UTO OOBsiC-
HAETCA JIYUIIHM NOOABOJOM OXJAaXKAAIONell KUAKOCTH B -30HY PE3aHus, CHH-
KenueM TeMnepaTypel H YJAY4YLICHHEM OTBOJla CTPYKKH.

Haa ceepa ¢ IN1aBHBIMH  PeXYIIUMH KPOMKAME, Pacllod0KeHHBIMH
B OJHOH MJIOCKOCTH H3 cTanu P18, nocTurHyTo yBesnueHue npoU3BOIUTENb-
Hocru. Tak, ceepsa &0 17 MM npu ob6pabotke craneit DM3i6 u IXI8HIT nos-
BosAKT paboraTh Ha ckopocTax B 1,25 pasa Gospwie nO CpaBHEHHIO CO
CBEpJaMHi OOBIYHOH KOHCTPYKLHH. ’

Taxum 06pasoM, ONBITH [O CBEPJEHHIO NOKA3BIBAIOT, YTO NPH HCIIOJb-
20BaHMH HanOoJIee NPOU3BOIUTENbHEIX MapOK GHICTPOPEKYUIMX CTajedl, oI-
THMAJIbHBIX TeOMETPHH 3aTOYKM M KOHCTPYKUHH CBEpJ, MOXKHO IIOJYUYHTH
MOBLILIEHHe NPOH3BOJUTENbHOCTH pPe3anyus 1pd o6paboTKe JHTHIX Kapo-
IPOUHLIX cTaJjeil cBepaenneM B 1,5 pasa.
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