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V]IK.621.983
Kamoxkuniii A. B.

HCIIOJIb30BAHUE OINEPAIIMI BBITSKKH JIUCTOBOM 3ATOTOBKH
N INNOCJIEAYIOEU PA3JIAYUA JJIA U3I'OTOBJIEHUSA COEAUHUTEJBHbIX
SJIEMEHTOB TPYBOITPOBOAOB ITIOBBIINEHHOI'O KAYECTBA

B npoaykiuu MammmHOCTpPOEHUsl, aTOMHOIN SHEPreTUKH, HeTe100bIBaoNIeii TPOMBIIIICH-
HOCTH M CTPOUTENIFHOW WHAYCTPHH B TPYOONPOBOAAX IIUPOKO HCIIOJIB3YIOTCS COCIMHUTEIbHBIC
AJIEMEHTHI PA3InYHON KOH(PUTYpaluu JUIsl COeqUHEHHS TpYO pa3HbIX AuameTpoB. Dopma coequHu-
TEJBHBIX AJIEMEHTOB U CXE€Ma MX M3TOTOBJICHUS npuBeaeHbl Ha puc 1. [llupoko pacmpocTpaHeHbl
3JIEMEHTHI B BUJE KOHYCa, WIMH]Ipa-KOHYyca Ta HUIMHApa-KoHyca ¢ praanuem (puc. 1a). nsa usro-
TOBJICHHS JIEMEHTOB HCIOJIB3YIOT TOPAYYIO0 WIH XOJOJHYIO paszady TpyOdaTol 3aroTOBKH KOHH-
YEeCKUM IIyaHCOHOM HJIM pa3jiady ¢ mocieayromum GpopmoodpasoBanueM ¢uiania [1-6]. Cxema 3a-
KpBITOHM pa3jiauu npusereHa Ha puc. 16. CineBa 0T OCM CUMMETPUU IPUBEIEHO IMOJIOKEHHUE MEPE

pasiaueii, crpasa — B npolecce pasiaun. Mcxoauywo TpyOHyIo 3arotoBKy Beicotoit Hg 1 Tommm-

HOM CTEHKH SO YCTAHABJIMBAIOT HaA IIIATY 2. Z[J'IH MMpCaOTBPpalICHHA IIOTCPU YCTOﬁqHBOCTH CTCHKHU

3aroTOBKM MU pa3faue NpelycMOTPEH KecTKui ynop 3. Pa3nady ocymiecTBISIFOT IIyaHCOHOM C YT-
JoM KOHyca Y. B mpouecce paznauu, nmpu onyckaHuu IyaHcoHa 4, TakKe cMellaercs ymnop 3 u

IPOUCXOIUT popMooOpa3oBaHue H3ACTHs 6 C AMAMETPOM TOpIA Dp ¥ TONILMHOM S p - lpenems-

HOe (hopMOM3MEHEHUe NpU paszaaye omnpenensercs koddduirentom pazaauu kp = Dp / D,, Be-

nmanHa ko3 durmenta kp IIpY XOJIOAHOW pa3jade OrpaHUYEHA 110 IPUYHHE BO3ZHUKHOBEHUS IPO-

JOJBbHBIX TPELUMH Ha cle(OPMHUPOBAHHOM 4YacCTH 3arOTOBKM B CBSI3U C YTOHEHMEM CTEHKH WU
YTOJIICHHEM NUJIMHIPUYECKON YacTH 3arOTOBKH TpU (GopMou3MeHeHHHu. [IpuMeHeHne KoHHue-
CKOT'O ITyaHCOHA CHEIHAIBHOr0 MPO(UIsS MO3BOJSAET YBEIHUUUTh KOAPGHUIMEHT XOJOJHON pa3aaunt
Ha 20 % Oxnaromapsi yMEHBIICHHIO CHJI TPSHUSI Ha KOHTaKTHOH moBepxHocTu [7]. Vcmonk3oBanue
JaBJICHUs! )KMKOCTH Ha BHYTPEHHIOIO MOBEPXHOCTh 3ar0TOBKHU IMPH pazjade MPUBOAMT JI0 MOTyde-

HUsl BEJIMYHHBI kp=2 [8-11]. Onnako, yroHEeHHs CTEHKH CIE(OPMUPOBAHHOW YaCTH 3arOTOBKH

IpU pas3jade TPYOHBIX 3arOTOBOK KOHMUYECKUM ITyaHCOHOM JJISi M3TOTOBJIEHMS COETUHHUTEIbHBIX
3JIEMEHTOB TPYOOTIPOBOIOB UMEET JIBA CYIIECTBEHHBIX HepocTaTka. [IepBhIii HE0CTaTOK 3aKiIr04a-
eTcs B OTPaHUYEHHOM (POPMOU3MEHEHUH, YTO HE MO3BOJISET MOIYy4aTh 3IEMEHTHI OOJIbIION ITHHBI
1 (raHupl nocaeAyOUUM AepopMupoBaHueM 0e3 MPOBEACHMs OTKHUra 3aroToBoK. BTopoii Heno-
CTaTOK — 3TO CHI)KEHHE HAJISKHOCTU U TOJITOBEUYHOCTH CBAPHBIX COCTUHEHUIN JIEMEHTOB € TPYOO-
npoBogamu. [1oATOMy akTyanbHBIMU 337a4aMU SIBIISIIOTCS MOUCK PE3€PBOB yBEINYEHHS KOIPHUIH-
€HTa pa3fadd U yCTAaHOBJIEHHE BO3MOXKHOCTH IOJIyUYEHUSI COCAUHUTEIBHBIX 3JIEMEHTOB C ITOCTOSIH-
HOU TOJIINHON CTEHKHU MO JUINHE.

Llenbto paboOTHI SIBISIETCS CHIDKEHHE C€0eCTOMMOCTH M3TOTOBJICHHUS U MOBBIIICHNE KaueCTBa
XOJIOTHOILITAMIIOBAHHBIX COETMHUTENIBHBIX AJIEMEHTOB.

CHuxeHue cebecTOMMOCTH MOXKHO 00€CIeUUTh MyTeM MCIOJIb30BaHUS JIMCTOBOTO MpOKaTa
Y IPUMEHEHHS OTIEPAlNH BHITSDKKH B IBYXKOHYCHOW MaTpHIlE JJIS TTOTYIEHUST UCXOAHBIX TPYOHBIX
noJry(habpuKaToB MO MOCIAEAYIOIYIO pa3nady. CTOMMOCTh TaKuX Moay(hadpruKaToB HUKE CTOMMO-
CTH TPYOHBIX 3arOTOBOK, KOTOpPbIE OTpe3aHbl U3 TpyOrl. [loBbIIIIeHHE KauecTBa 3aKII04YAeTCs B MO-

JIy4EHUH pa3jadyeil 2JIEMEHTOB ¢ TOJIIMHON CTEHKHU 10 [JIMHE HE MEHbIIE TOJIMIUHBI Sy. BhITshKKa
KpYTJBIX JIMCTOBBIX 3arOTOBOK C Pa3HBIX MaTepHalioB B TPAIUIIMOHHOM JBYXKOHYCHOM MaTpulle
u3ydeHa B pabore [12]. [[pumeHeHHe TBYXKOHYCHON MaTpHIbI CIIEHUAILHOTO TPOQUIIS TTIO3BOJISET
YMEHBIINTh KOJIMYECTBO Tepexo10B BHITSDKKU [13]. Cxema BBITSDKKH JIMCTOBOW 3arOTOBKH B YKa-
3aHHOW MaTpuIle JUIs MONIydeHHs norydadpukara npuseaeHa Ha puc. 2. [lonoxeHnne nepesa BBITSI K-
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KOIi [IOKA3aHO CIIEBa OT OCH CUMMETpHHU. Kpyriyro JIMCTOBYIO 3arotoBKy auamerpom D, u Tomuu-
HOU S, YCTAaHABJIMBAIOT B JBYXKOHYCHOW MATpPHILIE CIIEHUAIBHOTO MPOMMIIS C YIiaMUd KOHYCOB

u f. Juamerp Matpuus! D, =0,9D,, a quamerp D; paccumrbiBaroT Takum oOpa3oM, 4TOObI AIHHA
KOHMYECKOH MOBEPXHOCTH IOJ YIJIOM A PaBHSIIACH JIMHE CIe(OPMUPOBAHHON YAaCTH 3arOTOBKU

nepen HadaioMm aedopmupoBanus ee B 3a3ope I [12]. lepopmupyromiye mOBEPXHOCTH MaTPHIIBI
00pa30BaHbI MEPECEUCHUEM TOPOB qruaMeTpoM O , IEHTPBI CEYCHH KOTOPBIX PACIIOIOKEHBI C IIa-
rom t. Illar BbIOMparOT TakuMm 00pa3oM, 4TOOBI HE OBLIO MCKPHBJICHHS CTEHKH 3arOTOBKH MpH
(dopmonsmeHeHn . BBITSHKKY OCYIIECTBISIOT yaHCOHOM 3. Tlociie BBITSDKKH MOJTydaroT moaydao-

PHUKaT 4 C TONLIMHOM CTEHKU Sy B 3330p€ C YTOJIIEHUEM 10 JUTHHE JI0 TOIMIUHBI S, Ha TOPIIE.

N
N
ﬁ&

2

a 0
Puc. 1. dopma coeTMHUTENBHBIX JIEMEHTOB (a) U cXeMa UX U3roToBiieHus (0)

a 0
Puc. 2. BeiTsbxkka 1ucTOBOM 3a- Puc. 3. Btopoii nepexo mTaMnoBKu moxyhadpu-
TOTOBKM B JIBYXKOHYCHOM MaTpuile KarTa MpOoOMBKOM JHA C pa3jayeil AJis MOITy4eHUs COeANHU-
CHELUANTBHOTO MpOoQMiIs s IMOJyde- TEeNbHBIX JIEMEHTOB:
Hus nonydadpukara a — MOJy4YeHUe KOHUYECKOro 3JeMeHTa, O — Moiy-
YeHHUe 3JIeMeHTa ¢ (IaHIeM

Ha BTOpOM mepexoze nmpoOUBKH qHA ¢ pa3fnadelt momydadpukaTa MmoaydaroT COSAMHUTETb-
HbIe 251eMeHTHI (puc. 3). [l M3roTOBICHUS KOHUYECKOTro 3jieMeHTa nonydadpukar 1 ycraHaBiu-
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BAaIOT B MaTpHIlEe 2 JJIs MPOOMBKH OTBEPCTHS B JOHHOW dactu (puc. 3a). [dedhopmupoBanue ocy-
IIECTBJISETCS TyaHCOHOM 3 ¢ yrioMm KoHyca ). CHadana mpoOMBalOT HO 4 ¢ JalbHEWIIen pas3ja-
4eil, Mpu KOTOPOM MPOMCXOAUT YTOHEHUE CTEHKHU U MOJYy4YaloT COCIMHUTEIbHBIA 3JIEMEHT 5 aua-

D

MCTPOM ~“p H TOJ'IH.[PIHOﬁ CTCHKH SO . Z[.]'Iﬂ MMOJIYyYCHUA (bnaHua Ha KOHHUYECKOM DJIEMECHTE IIPHU IIPO-

OWMBKE JIHA C pa3/Iayeii HCIONB3YIOT IMyaHCOH APYroit popmsl (puc. 30).
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Puc. 3. 3aBucuMocTH ycumaus pa3fgadd OT MEpeMelIeHHs yaHCOHOB C Pa3HbIM YIJIOM KOHY-
cay

C wucronp3oBaHMEM KOHEUHO-371eMeHTHOH nporpammbl DEFORM 6puto nmpoBeneno moxe-
JMPOBAHUE IPOLECCOB pa3fayd TPYOHBIX 3arOTOBOK KOHMYECKMM ITyaHCOHOM M NPOOUBKU JTHA
Cc pa3aaueil nosygpaOpuKaToB, MOJYUYEHHBIX BBITSDKKON M3 JIMCTOBOM 3aroroBku. Ha BTOpoM mepe-
X07le MPOOMBKHM JHA C pa3jadeld yuyTeHbl HAKOIUICHHbIE aedopMalMy Iocie BBITSKKH. Pa3gauy

TpyOHbIX 3aroToBoK u3 cranu AlSI 316L ¢ pasmepamu H,=70 mm, D,=38 mm u Sy=1,5 mm ocy-
HIECTBJISUTH TTyaHCOHAMHM ¢ yriiaMu koHyca ¥ =15°, 30°, 40° u 50°. Yrasl konyca ¥ =30°, 40° u 50°
OBUTM MCTIONIb30BaHBI ISl pa3aaun monydadprukara, KOTOPHIA TOTYYEH BBITSKKOW JIMCTOBOM 3aro-
TOBKH JTUAMETPOM D3=100 MM, U TONIIAHON 3021,5 MM. CTOMMOCTE 3TOH JINCTOBOU 3arOTOBKH
npubam3uTensHo Ha 20 % MeHbIIe BBINICNPUBEICHHON TpyOHOW 3aroTOBKHM. Marpuia crenuans-
HOro npoQuiIst s BHITSHKKE Nonydabpukara umena cineayomue pasmeps: D, =90 mm, Dy =62

mMm, D, =38 mm, I,=6 mm, =10 mm, I,,=20 Mmm, h=4 mm, @ =45°, f=15°, d =3 MM u t=3 mMm.
[TyancoH s BeITsOKKM umen guametp D, =35 MM, KOTOpbIN COOTBETCTBOBAI BHYTPEHHEMY JHa-

METpy TPYOHOI1 3arOTOBKH, M paguyc ckpyrieHus I, =4 mm. 3a30p MEKAy IIyaHCOHOM U MaTpULEH
o1 z=3 mm. Jlyis BTOpOro mepexoaa MpoOMBKHU JTHA C pa3gadei moiydadpukaTa UCIOIb30BATN
IlyaHCOH M Matpuily ¢ pasmepamu: D, =35 mm, ,=10 mm, D,, =38 mm. Y11 KoHYCa TyaHCOHOB
osumu ¥ =30°, 40° u 50°.

Ha puc. 3 npuBeneHbl pacueTHbIE 3aBUCUMOCTH YCUJIUS pa3fiaud OT MepeMEIIeHUs TyaHCco-
HOB C Pa3HbIM YIJIOM KOHyca y. MojenupoBaHue pa3iaud MyaHCOHOM ¢ ¥ =15° 3akaHUMBaiIM Mpu

MOJIHOM 1e(pOPMHUPOBAHUH 3arOTOBKHU, a JUISI OCTAIBHBIX ITYaHCOHOB — B MOMEHT Havajia UCKPHUBIIE-
HUS 3aTOTOBOK B MECTE Mepexo/ia MIINHAPUISCKON YaCTH 3aTOTOBKHU B ¢/Ie()OPMUPOBAHHYIO YaCTh.
C yBenmu4eHHEM yriia J TepeMelleHIe ITyaHCOHOB YMeHbIaeTcs. s pacCMOTPEHHBIX ITyaHCOHOB
yCHIIHE TIPH pa3jiade TOCTOSHHO BO3PACTAET, IOCTHTash MAaKCHMAaIbHOW BEIMYMHBI B KOHIIE IPOIICC-
ca GOpMOU3MEHEHHUS 3aTOTOBOK.

Pa3mepbl coeTMHUTETHHBIX 3JIEMEHTOB, KOTOPBIC TONyUeHBI pa3fadyeil KOHUYeCKHUMH MyaH-
COHaMH C pa3HbIM YIJIOM ) TpuBeAeHbI Ha puc. 4. TyT u B manpHeiieM TOHKMMHU JIMHUSMU TTOKa-

3aH aedopmupyromuii MHCTpyMeHT. C yBelMYeHHeM Yria KoHyca KOd(pQHIMEHT pasjiauu kp

yMmenbinanTes. C yBelIMYeHHEM yIiia yaHCOHa BHEIHui guamerp D p TOpL@A cAeHOPMUPOBAHHON
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YaCTH 3aTOTOBKH M caMma JUTHHA 3TOH Y4acTH yMeHbIIalTcs. Ilocie pasaun momydeHsl cleaylonme
BEJIMYMHBI KO3 (pUIIHEHT kp: sy =15° — kp=1,67; sy =30° — kp=1,63; sy =40° — kp

=1,58; mis y=50° — kp=1,47. [Tonydennbie 3Ha4eHUS KOA(P(OUIIMESHTOB kp MOATBEPKIAIOTCS

AKCIEPUMEHTAIBHBIME JaHHBIMU paboT [1-3]. B MecTe mepexoa KOHHYECKON YacTH B IHJIHMHIPH-
YECKYI0 YacCTh 3arOTOBKHU TOJIIIMHA CTEHKH YBEJIUYMBAECTCS C 3021,5 MM 10 1, 59 mm nocne pazga-
Y MyaHCOHOM ¢ ¥ =15° u 1o 168 MM nnst pyrux myaHcoHoB. [Ipu paznaue npoucxoauT yTOHEHHE
CTEHKHU ce(OPMUPOBAHHOM YACTH 3arOTOBKHU JI0 BEIMYMHBI Ha Topue S,.=1,1 MM mocie pasgauu

nyanconamu ¢ ¥ =15° u 30°, a s nyancoHoB ¢ ¥ =40° u 50° — no 3Havennii S,.=1,18 MM u

1,22 MM COOTBETCTBEHHO. YTOHCHHE CHIKACT HAaAC)KHOCTh U OOJTOBCHHOCTH CBAPHBIX MECT CO-
€IMHUTEJBHBIX 2JIEMEHTOB € TPYOOIpoBogaMu. J[pyrium HeI0CTaTKOM HaJIU4Yus YTOHEHUS SBISETCS
HEBO3MOXKHOCTh MOJY4YeHHs (JIaHIIeB HA KOHMYECKHUX YacTsAX Oe3 MPOBENEHUSl OTXKUTA 3ar0TOBOK,
MOJIy4eHHBIX pasnaueil. Kpome Toro, popmoodpaszoBanue (iaHIeB MpHUBEIET JATbHEHIIIEMY YyTO-
HEHUIO CTCHOK.
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Puc. 4. Pazmepsl cOeTMHUTENBHBIX 3JEMEHTOB, KOTOPBIE MOIYYEHbI pa3iaueil KOHNYECKUMHU
IIyaHCOHAMHU C pa3HbIM yIJIOM }

OnHuM M3 noka3zaTesnel kauecTBa ce(OpPMHUPOBAHHBIX 3arOTOBOK IOCIE pa3jayuu sBISETCS
npopaboTKa CTPYKTYpbl MeTajula XOJOAHOW IUIacTUYecKol aedopmalei, KOTOpy0 MOXKHO oOlle-

HUTH 110 PacHpeesICHUI0O HHTEHCUBHOCTH Jegopmanuil & . Pactipenenenus & B caedopMupoBaH-

HBIX 4acCTiAX 3aroTOBKax IIOCJIC pa3Jayd IIyaHCOHAMH C pasHbIM YIJIOM KOHYCa ) IIPHBCIACHBI Ha

puc. 5. Ilo qmuHe caedopMHUPOBAHHBIX YacTEH 3arOTOBOK HAMOOJIBITNE BEIMUYMHBI HHTCHCUBHOCTH
nedopMmaruii cocpeJoOTOUYEeHBI B 00JIaCTH TOPIIOB ¢ YMEHBIIICHHEM M0 JJIMHE JI0 pajnyca mepexojia

cneOpMUPOBAHHOM YacTH B MIMHAPHUECKYt0. C yBeTHUEHUEM YIJla ¥ CHHMKAIOTCS 3HAUCHHS &j.
ITocne pasnaum myaHcoHoM ¢ y =15° B obnactu TOpua caeOPMHPOBAHHON YAaCTH MOJIYYEHO &j
=0,6 ¢ ymensiienueMm a0 &j=0,16 B Hauase paauyca mepexoia 3TOH 4YacTu B LMJIMHAPUYECKYIO

gacTb. PopMo0Opa3oBaHue MyaHCOHOM C ¥ =50° npuBoUT 10 BenuuuHbl &j=0,44 B oOmacTu TOpua
cnehopMUPOBAHHOM YacTH.
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Puc. 5. Paciipenenenust MHTEHCUBHOCTH JieopManuii & B caeOpMHUPOBAHHBIX YaCTSIX 3aro-

TOBKAax II0CJIC pa3gayu IyaHCOHaMHU C pa3HbIM yIJIOM KOHYCa )
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Puc. 6. PaCHpC)ICJ'ICHI/I}I CTCIICHHU HMCHOJIb30BAHU peCypca IIACTUYHOCTH ¥/ B C,[[C(I)OpMI/IpO-

BaHHBIX 3arOTOBKAX MOCJIE pa3 aun MyaHCOHAMH C pa3HBbIM YTJIOM KOHyca ¥

AHAaJIOTUYHBIN BUJT UMEIOT paclpeIe]IeHUs] CTENEHN UCTIOIb30BAHMS pecypca IMIaCTUYHOCTH
¥ cneopMHUPOBAHHOTO METalla B KOHUYECKUX YaCTSAX 3arOTOBOK TOCTE pa3iadyu. YKa3aHHBIE
pacmpesieieHusi Mocie pa3faud IMyaHCOHaMU C pPa3HBIM YIJIOM KOHyca MpHBEIEHH Ha puc. 6.
HaubGonpimme 3naueHus pecypca miacTHHOCTH ¥ =0,58 mosydeHbl mociie pasfaddl MyaHCOHOM
¢ y=15° Ilpu BenmuuHe ¥ =1 MPOUCXOIUT pazpylieHue caepopmupoBanHoro metayma. Js pac-
CMOTPEHHBIX BAPHUAHTOB pa3/iayd Pecypc IUIACTUYHOCTH CAeHOPMHUPOBAHHOTO METaJlla UCUEPIbI-
BAETCS MPAKTUYECKU HATIOJIOBUHY.

OO61ue BUAbl COEAMHUTEIBHBIX 3JIEMEHTOB B pa3pe3e, KOTOpbIe MOJIydYeHbl pa3aauell KOHU-
YeCKUMH IyaHCOHAMU C pa3HbIM yIJIOM KOHYcCa } , OKa3aHbl Ha puc. 7. C yBeJIUYeHUEM yTria Ko-

HYyCa JJIMHa KOHMYECKOH YacTH COCAUHHUTCIIBHOI'O 3JIEMCHTA 3HAYUTCIbHO YMCHBIIACTCH.
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y =15° y=30° y =40° y =40°
Puc 7. OGuue BUABI COEIMHUTENBHBIX 3JIEMEHTOB B pa3pe3e, KOTOphIe MOTYUYeHbl pa3aadei
KOHYCHBIM IIyaHCOHOM C Pa3HbIM YIJIOM KOHYycCa J

Jlanee mpuBeneHBI pe3yNbTaThl KOMIIBIOTEPHOTO MOJEIHPOBaHUS (HOpMOOOpa30BaHUS KO-
HUYECKUX COEAMHUTENBHBIX 3JIEMEHTOB C HCIOJIb30BAHUEM HMCXOJIHBIX 3arOTOBOK U3 JIMCTOBOIO
MpOKaTa ¥ MUCIOJIH30BAHUS OTEpAIMid BHITSHKKH U MOCIIEIYIONMME TPOOUBKOM THA M pa3iavyd pas-
naueil. PacueTHast 3aBUCHMOCTb YCHIIUS BBITSDKKH MoNy(haOpukaTa B MaTpULE CHELHAIBHOIO MpOo-
(buIs U3 KPYTIIoi TUCTOBOM 3arOTOBKM U OOIIHiA BUJI Toiy(hadprkaTa B pa3pe3e MpUBEICHbI Ha
puc. 8. I'paduk ycunus nmeer nsa makcumyma (puc. 8a). [lepssiit makcumym (93 kH) umeer mecto

IIPU 3aBEpLICHUH Ae(OpPMUPOBAHUH TOPIIA 3arOTOBKU HA PAJUyCce CKPYIJIEHUS ] MOBEPXHOCTU

Mmatpuisl (cM. puc. 2). Bropoit makcumym (100 xkH) mosnyueH B koHue BbITSKKUA. OOmuii Buj B
pa3pese nonyhadprukaTa, KOTOPBIH IMOJIYYEH BBITSDKKOM, TOKa3aH Ha puc. 80.
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Puc. 8. PacyeTHast 3aBHCHMOCTD YCHIIHSI BBITSDKKM OT MEPEMELICHUS TyaHCOHa (a) U o0muit
BuJ nonryadprkara B pa3pese, MOTyYeHHBIH BBITSKKOH (0)

]

Pa3zmeprl nonydabpukara, pacnpenenaeHue UHTEHCUBHOCTH AedopMaluii & M CTENEeHU HUcC-
M0JIb30BaHM pecypca IJIACTUYHOCTH ¥/ B cIe(pOPMHUPOBAHHOM MeTaiie nonydadprukaTa MOKa3aHbl

Ha puc. 9. Ilocre BHITSHKKM BHEITHUN JHAMETP IMITMHIPUYECKONW YacTh MoTydadprukaTa COCTaBUI
38 MM TpH TONIIMHE CTEHKU 1,5 MM, YTO COOTBETCTBYET BHEUIHEMY JAMAMETPY M TONIIUHE CTEHKU
BBINICTIPUBEIICHHONW TpyOHOU 3aroToBku (puc.9a). [Ipu BBITSKKE CTEHKAa KOHMYECKON YacTH TOTY-

dabpukara, KOTOpas UIMeET yroy KoHyca 15°, yTonmaercst ¢ HCXOHOTO 3HaueHust So=1,5 MM 110 Be-

mmauEbl S, =1,98 MM. J{nst cpaBHEHUs, IPU pasjade TPyOHOH 3ar0TOBKU IyaHCOHOM ¢ ¥ =15° moy-

yeHa tomuHa Topua 1,1 MM (cMm. puc. 4). Ha pagmyce ckpyriieHus myaHCOHA CTEHKAa YTOHSETCS
1o 1,11 mm. Tlpu BHITSDKKE MPOMCXOAUT MHTEHCHUBHAS MPOpPabOTKa CTPYKTYPHI METalia XOJIOAHON
IUIACTUYECKON AedopManueil mo JaarHe KOHMYecKoi yactu nonydadpukarta. Ha puc. 96 mpuseneHo

pacnpezeneHue WHTEHCHMBHOCTH JedopMaimii & caedopMHpPOBAaHHOTO MeTamia mnoiydabpukara.
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B crenke nunuHapudeckoil yactu noiydeHo & =0,15, B crenke Ha paauyce ckpyrienus — & =0,35

C HOCJIEIYIOIINM yBEIU4YeHHEM JI0 3HaueHus &;=0,58 B obnactu Topua nomypadpukara.

6O ~——"— e\ T——
: € { : \U}
g 10.80 0.58 7 g 070
8 0.70 ’f < f o6t
STEE 060 / 0.52
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Puc. 9. Pa3meps! nonydadpukara (a), pacupeneicHue MHTEHCUBHOCTH Aedopmanuii & (0)
U CTETICHW HWCIOJIBb30BaHUSI pecypca IuiacTHuHOCTH ¥ (0) B caedopMUpOBaHHOM MeTalie IMOJTy-
¢dabpukara. Pazmepbl B MIILITIMETpax

Pacnipenenenne creneHu HCIOIb30BAHUS Pecypca INTACTHYHOCTU I/ cae(OpMUPOBAHHOTO

MeTayia moinydadpukaTa MpuBEACHO Ha puc. 9B. B xoHMYeckoi yacTtu nonydadpukara moixydeHo
MakcuMaiabHOe 3HaueHue Y =0,26. IlosToMy OTKpBIBarOTCS BO3MOXKHOCTU I JaJIbHEUIIEro XO-

JoaHOro AeopMUpOBaHUs yKa3aHHOHU yacTu. Ha panuyce ckpyrieHus IIyaHCOHA y BHELIHUX CIIOEB
MeTaJljla CTeHKH MCYEepHaHHBIA pecypc IUIACTUYHOCTH AOocTUraer BenuuuHbl i =0,7. OgHako, 3Ta

4acTh MOJJICKUT YIATICHHUIO MPHU JaJIbHEHIIeN MpoOrBKe JHA Moiygadpukara.

Crnenyrouuii nepexo/ Ak U3TOTOBIEHUS! COCTUHUTENBHBIX SJIEMEHTOB U3 MOJIYYEHHOTO TO-
nydabpukaTta — MpoOMBKa JOHHOM YacTH € pa3jadell KOHWYECKOW JacTu. PacueTHble 3aBUCHMOCTH
yCcUITUsl TPOOUBKH C pas/iadeil OT MmepeMelieHus MyaHCOHOB C pa3HbIM YIIIOM KOHYca U (opma clie-
(hOpMUPOBAHHOM 3arOoTOBKM B MOMEHT MPOOHMBKM JOHHOW 4acTu myaHCcoHOM ¢ ) =30° moka3aHbl

Ha puc. 10. I'paduku ycunuit umeroT 1Ba MakcumymMma. [lepBbiii MakcUMyM MMEET MECTO MpH Mpo-
ouBke noHHOM "actu u coctaBisier 100 kH ays paccMoTpeHHBIX MyaHcoHOB. Ha crangum pazmauun
YCWIMS IPAKTUYECKU OJMHAKOBBIE U CYLIECTBEHHO OTIMYAOTCS Ha KOHEYHOH cTaguu ¢popmoolpa-
30BaHMsI KOHUYECKUX YacTell COeTMHUTEIHHBIX DJIIEMEHTOB.

Ha puc. 11 mpuBeneHs! pazMepbl COEAMHUTENBHBIX 3JIEMEHTOB, KOTOPHIE MOJIyYeHbl MOCie
poOMBKH J1HA ¢ pazfaueil noiydadpukara. [Tociae popmoodpazoBanus myanconoMm ¢ ¥ =30° moiy-

YEeH BHELIHUHN JAMaMeTp TOpLia JIEMEHTa Dp =70 mm. KoapduuumeHT pazgaun coctaBuil kp =1,84.
[Ipr »TOM HE3HAYHMTENHHO YMEHBIIWJIACh TOJIIMHA CTEHKH KOHWYECKOW dactu. [l myaHcoHa
c 7 =40° umeem Dp =76 MM H kp =2, a st myaHcona ¢ ¥ =50° - Dp =80 MM u kp =2,1. Takue ko-
3G UIHEHTHI kp pa3madeil B XOJIOMHOM COCTOSHHHM TPYOHBIX 3arOTOBOK ITOJIYUYHUTh HEBO3MOXKHO.
BaxHbIM NpenMyILEeCTBOM pazjauu MoiayhaObpHKaTOB, MOJTYUYEHHBIX BBITSDKKOM, SBISETCS MOTyde-
HHE COEIMHUTEIBHBIX 2JIEMEHTOB C TOJIIMHON CTEHKH, HE MEHBLIEH HCXOIHOM TONIIMHBI Sy . Jlaxe

IIOCJIC pa3aadu IIyaHCOHOM C Y =50° TOJIIIMHA CTCHKU IO MUIMHE 3JICMCHTA HAXOAUTCA B Ipcaciax

1,5...1,67 mM. MakcuManbHasl BeIMYMHA UCUYEPIIAHHOTO pecypca IIIACTUYHOCTH ce(OPMHUPOBAH-
HOTO MeTajjia B 3TOM 3JieMeHTe coctaBuia ¥ =0,6. DTO OTKpHIBaeT BO3MOXHOCTH JaJbHEUIIETO

yBeJIMUEHUs KOOPPHUIIMEHTOB pa3fayuu U yria ¥ npu GopMooOpa3oBaHUH KOHUYECKUX JIEMEHTOB.
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Puc. 10. 3aBucumMocTu ycunusi IpOOMBKM C pa3ziadeil OT MepeMelleHUs MyaHCOHOB (a)
u ¢hopMa creopMUpPOBAHHOM 3ar0TOBKH MPHU MPOOUBKE JHA ITyaHCOHOM ¢ ¥ =30° (0)
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Puc. 11. Pazmepsl COeTMHUTENBHBIX 3JIEMEHTOB, KOTOPBIE TTOJIYYeHBI IPOOMBKOMN JIHA C pa3-
a4el KOHNYECKUMHU ITyaHCOHAMU C Pa3HBbIM YTJIOM )

VYTonmenue cTeHku nonydaOpukara MpU BHITSDKKE MO3BOJIAET MOJYYUTh KOHMYECKHH CO-
eIMHUTENBHBINA 2JIEMEHT C (IaHIeM Mo cxeme NeGOpPMHPOBAHHUS, KOTOpas BKIIOYAET MPOOUBKY
IHa, pa3fgauy u (opmoobpazoBaHue (uaHma (cM. puc. 36). KoMnbploTepHbBIM MOJETUpOBaHHEM
JUIsl TIyaHCOHA C YIJIoM KoHyca Y =50° ycTaHOBJI€Ha BO3MOXHOCTb MOJYYEHHS TAKOTO IJIEMEHTA.

Pe3ynbrarhl pacueToB npuBeACHBI HA puc. 12. 3aBUCUMOCTh yCHIUs Ae(OpMUPOBAHUS OT MepeMe-
IIEHUs ITyaHCOHA TToKa3aHa Ha puc. 12a. Eciou cpaBHuBath ¢ rpadukom ycuus mpu Gopmoodpaszo-
BaHWM KOHMYECKOTO AJIEMEHTa TaKUM MyaHCOHOM, TO B JJAHHOM CIIy4ae YBEIMYMBACTCS BEIMYUHA
ycwiIHsl B KOHIE Tiporiecca U gocturaet 3HadeHus 680 kH. OOmuii BU KOHUYECKOTO dJIeMEHTa
¢ ¢uanieM npuBeaeH Ha puc. 126. Ha puc. 12B uzo0pakeHbl KOHEUHBIE pa3Mepsl dnemMeHTa. [lomy-
YeHHAS TOJIITMHA ()JIaHIIa HECKOJBKO OOJIBIIIE TOJIIIMHBI HCXOIHOM 3arOTOBKH.
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Puc. 12. Pe3ynpTaThl pacyeToOB MOJIYYCHUS KOHUYECKOTO JIEMEHTA C (IIaHIIeM:
a — 3aBHCHUMOCTh YCWIHs JehOpMUPOBAHMS OT MEpPEMEIleHUs] MyaHCOHa C YIJIOM KOHyca
=50°, 6 — 001MIl BU COEIUHUTEILHOIO JJIEMEHTA € (DIIAHIIEM B paspese, B — KOHEUHBIE pa3MeEPhI
2

QJICMCHTA B MHUJUIUMETPAX

BbIBO/IbI

PacueTHpIM aHaAMM30M, C MCMOJH30BAHMEM METOJIa KOHEYHBIX 3JEMEHTOB, MOKa3aHa BO3-
MO’KHOCTb IOJTy4YEHHsI KOHUYECKHX COEIMHUTEIbHBIX 3JIEMEHTOB XOJIOAHON pa3adeit TpyOHOIl 3a-
TOTOBKH W monydaldpukara, MoJiydeHHOTO BBITSDKKOH M3 KPYIJIOM JTUCTOBOM 3arOTOBKH, KOTOpas
neniesie TpyoHoit. [y TpyOHsix 3aroroBok u3 cranmu AlSI 316L (COLD) ycraHOBieHBI Mpeaeiib-
HbIe KO OUIMEHTHI pa3aadu, (opMa U pa3Mepsl JIEMEHTOB Ipu (popMOOOpa3oBaHNHM KOHUYECKH-
MU IIyaHCOHaMH C pa3HbIM yIJIOM KOHyca. Vcrnosp3oBaHue pas3iauu TpyOHOH 3arOTOBKH IIPUBOJUT
K 3HAUYUTEIFHOMY YTOHEHHUIO CTCHKH CIIe()OPMHPOBAHHOW YACTH, YTO MOKET NPUBECTH K YMEHb-
IIEHUIO HAJIe)KHOCTH CBapHBIX MECT 3JIEMEHTOB ¢ TpyOompoBogamu. [ yka3aHHOM cTanu BBITSIK-
KOH B KOHMYECKON MaTpulle Nojy4yeH NoiaydadpuKaT ¢ YTOJIIIEHHON CTEHKOW KOHWYECKOW YacTH.
Vcnonb3oBanue onepanuii IpoOMBKM J1HA M pazgaud noiyhabpukata MyaHCOHAMM C pa3HbIM yT-
JIOM KOHYCa TTO3BOJISICT 3HAYUTEIFHO YBEIMYUTh KOO(PPHUIUEHT pa3fgaddl U MOIYYUTh KOHUYECKHE
COEJIMHUTENIbHBIE DJIEMEHTHI, 3JIEMEHThl ¢ (UIaHI[AMM C TOJIIIMHON CTEHKH MO JUIMHE, KOTOopas
O0JIbIIIEe TOJIIIMHBI UCXOIHOM 3arOTOBKH.
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