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K BOITPOCY COBEPHIEHCTBOBAHUA KOHCTPYKIIUAN
N TEXHOJIOI'MM U3I'OTOBJIEHUSA HAIIPABJIAIOIINX
IJIEMEHTOB HIaMPOBAJIBHBIX CTAHKOB C IEJBIO
MOBBIIEHUS UX SKCILTYATAIIMOHHOM TOYHOCTH

B crarbe mokazaHo 3HaYUTEILHOE BIUSHHE HA TOYHOCTD H_UII/Iq)OBa.HBHBIX CTAaHKOB IIpHUHIHIIA paGOTBI,
KOHCTPYKIHMH KW TCKYLICTO COCTOSHHA HX HAIIPABIAIOMINX 3JICMCHTOB. PaCCMOTpeHa BO3MOXHOCTbH
3aMCHBI IIJIOCKUX HAITPABJIAIOIHNX HAa HAITPABIIAOMHNUE C POJIMKOBBIMU U ITAPUKOBBIMHU Y3JIaMU TPCHUS.
Hpe/:momeHa 3aMCHa  Cc€rapaTtopoB MCTANIMYCCKUX Ha  IIIIaCTMAaCCOBBIC n 0003HaYECHBI
nmpeanojaraCMbiC BapuaHThI UX U3IOTOBJICHUA.

VY crarTi mMokKa3aHO 3HAYHUM BIUIMB HAa TOYHICTh ULTiI(YBaTbHUX BEpPCTATIB HPUHIUIY pOOOTH,
KOHCTPYKITIi 1 MIMCHOTO CTaHy iX HANpSMHHUX €IEMEHTIB. PO3TIIAHYTO MOMIIMBICTH 3aMiHH TIJIOCKUX
HANPSIMHUX Ha HANpPSMHI 3 POJMKOBUMH 1 KYJIBKOBHUMH BY3JIaMH TEPTs. 3alpOMOHOBAHO 3aMiHa
cenapaTopiB METAJIEBHX Ha MJIACTMACOBI 1 TO3HAYEHI KMOBIPHI BapiaHTH iX BUTOTOBJICHHSI.

The article shows a significant effect on the aacyrof grinding machines operating principle, desig
and current status of the guide elements. The Ipbgspf replacing the flat guides to the guideghw
roller and ball friction nodes. Proposed a replageihof metal cages with plastic and marked with the
presumptions of their manufacture.

[InudoBanbHbie CTAaHKHA MPEIHA3HAYEHBI I W3TOTOBJICHHS JI€Tajiei BBICOKOW
TOYHOCTM W KJacca IIEePOXOBATOCTH 0OpabaThIBa€MbIX MOBEPXHOCTEH, UYTO
oOecrieunBaeTcs, B TOM YHCJE, BBICOKOW KECTKOCTHIO M TOYHOCTHIO HAIPABIISIONINX
DIIEMEHTOB. DTH CTaHKA C TOYKH 3PEHHUS TOYHOCTH OOpabOTKU XapaKTepU3yHOTCS
CJICAYIOUIMMH OCOOCHHOCTSIMH: BBICOKHME TpPEOOBAaHMS K TOYHOCTH (Kak MpaBHUIIO,
CTaHKH BBIMTYCKAIOTCS Pa3IMYHBIX KJIACCOB TOYHOCTH), MHOTOIPOXOJHAs 00paboTKa ¢
BEIXQKMBAHUEM B TOJABISIONIEM OOJBIIMHCTBE IPOIECCOB, BBICOKHE CKOPOCTH
pe3aHusT U OTHOCHUTEIHHO MaJIble CEUEHWsS CHUMAeMOIO CJIOs, Majbie IaBJICHUS B
MOIIUITHAKAX U HAMIPABJISIOMINX.

Ha oredecTBEeHHBIX KPYyrIONUIM(POBAIBHBIX CTAHKAX MMOJIYYalOT HEKPYTJIOCTh
uznenuii 0,2 ... 0,5MKM, IEPOXOBATOCTH MOBEPXHOCTH

Ra -0,04mkM; Ha KpyrimonndoBalbHbIX MOdyaBTOMaTax Hekpyriocts 0,6...0,8
mMkM; Ra = 0,08...0,16 MmxMm; Ha BHYTpUIUIM(OBAILHBIX CTaHKaX HEKPYTJIOCTh
otBepctuii 0,6 ... 0,8mkM. Ha miockonumdoBalbHBIX CTaHKaX HEMJIOCKOCTHOCTH
m3nemut cocrapisier 3 ... 4 mkm Ha 1000 mMm. U3BectHble 3apyOekHbie (DUPMBI
BBIMTYCKAIOT NITH(OBAIBHBIE CTAHKH C IMOTPENTHOCTSIMHU U3TOTOBJICHHS B 2 ... 2,5pa3a
MEHBIIMMH, YeM 1o Hopmam DIN.[1]

B cooTBercTBUU C 3THM B OanaHce TOYHOCTH IIITU(POBAHHS 3HAUYUTEIBHYIO POJIb
UTpaeT KayeCTBO H TOYHOCTh M3TOTOBIICHUS  HAMpPABIAIOIMIUX  DJIIEMEHTOB.
Hampansrommue cimykatr s o0ecredeHus: KPYroBOrOo WM TPSIMOJUHEHHOTO
MIEPEMENICHHS TI0 CTAaHUHE TTOABUKHBIX y3JI0B CTaHKA — CYIITIOPTOB, CTOJIOB, TJIAHIIANO,
PEBOJIBBEPHBIX TOJOBOK. OT TOYHOCTH WM3TOTOBJCHUS HAMPABISIONMIUX W WX
JIOJITOBEYHOCTH BO MHOTOM 3aBHCHUT TOYHOCTH PaOOTHI BCEro CTaHKA.
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Hampasnsromye CKoIbXeHUsT B HACTOsIIee BpeMsi Hanbosiee pacpocTpaHeHbl U
ABIIAIOTCS  OMOpaMH, OOECHeYMBAIOIIMMU TpeOyemMoe B3aUMOPACIHOJOKEHUE U
BO3MOXXHOCTh OTHOCHUTENIbHBIX TEpPEMEIICHUN Y3JI0B, HECYUIMX HHCTPYMEHT H
3aroToBKy. HampaBisioummy Ha3bIBa€TCA COBOKYIMHOCTh MOBEPXHOCTEH CKOJBKECHUS
IIBYX COIPSITaéMbIX KOPITYCHBIX JeTasiel (CTaHMHBI — CTOJIA U T. [I.), 0OecrednBaronast
BO3MOXXHOCTh UX OTHOCHUTEIHHOTO MPSAMOJMHEWHOTO WU BPAIIATEIBLHOTO JBUKCHHUS.
[ToBepxXHOCTH CKOJNBXKEHUS HANpPaBIAIOIUX O00pa3yloTcs 00 HEmOCpeICTBEHHO
KOPITYCHBIMH JIETASIMHA, JTUOO TPHUKPEIUIIEMbBIMH K HUM HaKJIAJHBIMU TUIAaHKAMH,
JeHTaMH U OpyTuMH Jetansmu. CucTeMa MOBEPXHOCTEH CKOJIBKEHHUS HAIPAaBIISIOIMIAX
JAaHHOTO y3J1a JIOJDKHA JOIMYCKAaTh JIMIIL OJIHY CTETEeHb CBOOOBI MBMKEHHS. C IENbI0
pPETYIMPOBaHMS HAaYaJbHBIX 3a30pOB WJIM 3a30pOB, OOPa3yMIIUXCS B pe3ysbTare
WHTCHCHUBHOTO  W3HAIIMBAaHUS TOBEPXHOCTEH  CKOJBKEHHS, MPEAyCMATPUBAIOT
peryaupyromue 3IeMeHThl (KJIMHBS, TUTAHKH, BUHTHI), a MPU 3HAYUTEIHLHOM HM3HOCE
UCIIOJIB3YIOT TOPOrOCTOSIIYIO Oepaluio - madpenue.[1,2]

[Ilabperre TPUMEHSIOT B CIEAYIOUIMX CIydasX: a) MpH HEBO3MOXHOCTH
00€eCTIeYyuTh C TIOMOIIBI0 MEXaHHYECKOW 0OpabOTKH HEOOXOAUMYIO TOYHOCTH; 0) IpH
00paboTKe TPYAHOMOCTYIHBIX TpaHEH HAMpPaBISIONIMX, B) JUIsS, HAIPABISIFOIINX
3HAYUTENbHON IIUHBI. (711 BBICOKOTOUHBIX CTAaHKOB YacTO MPAKTUKYIOT IIaOpeHue
nBrKeHHeM «Ha cebs». [llabpenne oOecrednBaeT BHICOKYIO TOYHOCTh: OTKJIOHEHHS OT
IPSIMOJIMHEMHOCTH M TUIOCKOCTHOCTH A0 2vK Ha jiuHe 1000 mm mpu 30 nsTHax B
KBaJIpaTe co CTOpPOHOM 25MM. ['TyOuHa mabpeHus A HaPaBIISIOMINX BHICOKOTOYHBIX
cTaHkoB 3—5 MkM. B pszme ciaydaeB HampaBisONIME TOJBEPTralOT TMPUTHPKE.
[ITabGpeHble HaMPaBISIONIUE CKOIBKEHUS HE TOJDKHBI HIMETh CIICJIOB TPE/IIICCTBYIOICH
MexaHuueckoil o00paboTku. I[llaGpenue M0MKHO OBITH pPAaBHOMEPHBIM IO BCeH
MOBEPXHOCTH U TPHU TMPOBEPKE MO KPAacKe MPOBEPOYHOM TUIUTOW WM COMPSDKEHHOM
JeTallbl0 JIOJDKHO oOecreunBaTh B KBajapaTe co ctoponoit 25 mm ('OCT 7599)
onpeaenéHHOE KOJIMYECTBO HECYIUX TsATeH. Hampapisromye nepemMeniaeMbIx aeTaei
U3 4YyTryHa, [BETHBIX CIUIAaBOB M IUIACTMAcC OOBIYHO INA0OpAT MO HAMPaBISIOIIMM
CTaHWHBI WINA APYTOMl COMPsDKEHHOM neranu. B oTnenpHBIX ciydyasix, U B YaCTHOCTH
IPY MPOCTON KOHCTPYKTHUBHOU popme (MpsIMOYTOIBHOTO CEYCHHS), HAPABIISIIOIINE U3
YyryHa TOJBEPraioT HUIM(OBAHUIO WIM TOHKOMY CTPOTaHHUIO IIMPOKHM PE3LOM;
TOYHOCTb CONPSDKEHUS MPU 3TOM, OJHAKO, OOBIYHO HKXKE, YeM NpU IaOpeHHH, 4To,
0€3yCJI0BHO, CKa3bIBAETCS HA M3HOCOCTOMKOCTH U TOYHOCTH HAIPABIISIONINX .

[To nBwxkeHuro Hampapisonme (puc.l) mensTcs Ha: a) HEMOABWKHBIE — Ha
HETNOJIBIDKHBIX y3JlaX CTaHKa WM Ha Y3JlaX, HEMOABIKHBIX B OTHOCHUTEIEHOM
JBW)KEHUH; O) TOJBM)KHBIE — Ha TOJBMKHBIX y3JiaX. [0 BBIMOJHEHHIO — 3a OJHO
1eJI0€ WJIM OTJIEBHO OT CTAaHWHBI JIMOO MOJABMKHON KOPITYCHOM JI€Tau:

a) HANpaBJISIONINE, BBITOJHCHHBIC 3a0JHO CO CTAaHWHOW WJIM TOJBUKHOM

KOPITYCHOH JI€TajbIo;
a) . f)

Puc. 1. Hanpasinsromue oxBaTheiBaromiue (a) u oxsarbiBacMble (0).
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0) HakJaJHBIC HAMPABISIOIIUE, MPUKPEIUICHHBIE K CTAHUHE WIM K KOPITyCHOU
netany (BUHTaMH, CBAPKOU, KIIEEM | T. JI.).

[To cnocoOHOCTH BOCTIPUATUS OMPOKUIBIBAIOIINX MOMEHTOB U OTpPBIBAIOIIUX
CHIJI: &) 3aMKHYTBIC HAIPABJISIFOIINE, — UMEIONIHE TUTAHKH, KITMHBSI 1 00€CIIeUnBaloNIre
BOCIIPHSITHE OTPOKHIBIBAOIINX MOMEHTOB M OTPBIBAIOIIMX CHII, 0) HE3aMKHYTHIC
HaIpaBJISAIOIIME, HE NPEeIHAa3HAYCHHbIE JI BOCHPUATHS 3HAYUTEIBHBIX OTPBIBAIOIIUX
CWJI; 3aMbIKaHHE OCYILECTBIISETCA BHEIIHEHM HArpy3KOH, JEWCTBYIOIIEW B
ONPEIEICHHOM HAIPABIICHNUH, WU BECOM.

OO01ue TpedoBaHUs K MJIOCKUM HANPaBJISIOLINM

1. TOYHOCTh OTHOCHUTEIHHOTO IBMKEHUS (IO HAMPABIISIONIMM) Y3JIOB, HECYIINX
3arOTOBKY M MHCTpyMeHT.  Ompenensiercss  IeOMETPUYECKOW  TOYHOCTBIO
HAIIPaBJISIOLINX, KECTKOCTBIO KOPIIYCHBIX ACTAJICH W HAIPABIAIOIINX, KECTKOCTBIO U
IIOCTOSIHCTBOM TOJIIIMHBI CJI0sI CMa3KU Ha HAIPABJIIFOLINX, BEIMYUHON TEMIIEPATYPHBIX
nedopMaiuii KOpImycHBIX JeTajeH.

2. JloAroBe4HOCTh MO TO4YHOCTU. OmpenensieTcss pexUMOM  TPEHHUS,
WU3HOCOCTOMKOCTBIO ~ HampaBisomux (mapsl TPeHHs), BBHIOOPOM  KOHCTPYKIIHH
HANpaBIAIOMIMX, OOECHEUYMBAIOIIMX Majoe BIMSHME UX HU3HOCA HA TOYHOCTh
00paboTku, BenMUMHOW Jnedopmarii  KOPIMYCHBIX JeTaied OT OCTaTOYHBIX
HaIPSKEHUM.

3. PaBHOMEPHOCTh MEIJICHHBIX JBUKEHUI U TOUHOCTh YCTAHOBOYHBIX

NEPEMEIICHUN y37a 3aBUCAT OT DPEKMMA TPEHMS, IBHUTATENsl U MEXaHU3Ma
npuBoja ()KECTKOCTH XapaKTEPUCTUKU JTBUTATENS, )KECTKOCTH KUHEMATHYECKOH LEeH
NPUBOJA); YCIOBUH CMa3KH HANpaBISIONIMX M COpTa CMas3KH; MaTepHalioB Maphbl
TPEHUS; KOHCTPYKLMHU HAIIPABIISIIOIUX U Ka4eCTBA UX U3TOTOBJICHHUS.

4. OrcyTcTBHE BUOpanuil B npouecce pesanus. Onpenensercs TMHaAMUYECKUMU
CBOMCTBAMM  TEXHOJIOTMYECKOM CHCTEMBI, B TOM YHCIE JKECTKOCTBIO U
NeMI(pUPOBaHUEM B HAIPABIISIOLIMX.

5. Manple cuibl TpEHHs B HANPaBISIOMIMX, OT YEro 3aBUCAT MOIIHOCTh U
radapuTel JIBUrareiass M 3JEMEHTOB NpPHBOJA I0Jad, TEIUIOBBLACICEHHE U
TeMmrepaTypaele  nedopmarnyu  (CymIeCTBEHHO M HANpaBJISIONUX  TJIABHOTO
JIBYDKEHUS), YCUJIHSI HA PYKOSITKAX TPU PYYHBIX ITEPEMEIICHHUSX .

6. Pemontompurognocts.  OmpenensieTcss  TPYAOEMKOCTbIO  IIaOpeHus;
BO3MOXKHOCTBIO 3aMEHbl HAKJIAJHBIX HaNpaBiAOMUX Oe3 ux oO0pabOTKM mocye
coopku.[1]

B nocnegHue ronpl B CTaHKax BCE MIKMPE MPUMEHSIOT HAIIPaBJIAIOIIME Ka4eHUs, B
KOTOPBIX TPEHUE CKOJIBKEHMSI 3aMEHEHO TpPEHHEM KadeHHs. Mexay KaJeHbIMU
HAIIPaBJISAIOMMU CTOJIA U CTAHWHBI YCTAHABIIMBAOTCS POJIUKH WU IIAPUKH.

Hanpasnsromuye kaueHus: 00J1aJat0T CIEAYIOIUMU JOCTOMHCTBAMHU:

1) paBHOMEPHOCTBIO IBHKCHUS TIPH MEIJICHHBIX MEPEMEIICHUSX (HET CKAauKOB);

2) BBICOKOW TOYHOCTBIO YCTAHOBOYHBIX ITEPEMEIICHHIA;

3) HEBCILIBIBAHUEM CTOJIA TP BEICOKUX CKOPOCTSIX;

4) manbivu (0COOEHHO TIPU HavaJIe ABIKEHISI) YCUITHSIMH TIEPEMEIICHUH;

5) MaJbIM TETUIOBBIICTICHHEM B IIPUBOJIC ¥ MAJIBIMU rabapuTaMu MPUBOJIA IS

MEepEMENLICHHMS Y3JI1a [0 HAIPABIISIIOLINM;

6) BHICOKOH JIOJITOBEYHOCTHIO 110 TOYHOCTH;
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7) IpOCTOM CUCTEMOM CMa3KH.

Hanpasnsromuye kadeHusl ¢ IpeaBapUTeNbHBIM HATATOM OOECHEUYMBAIOT, KPOME
TOr0, OTCYTCTBHE 3a30pOB B COEJIMHEHUH, BECbMa BBICOKYIO KECTKOCTb U HECKOJBKO
OOJbIIIyI0, YeM B HaNpaBISAIOMUX Oe3 HaTAra, AeMI(QHUPYIONIYI0 cocoOHOCTh. [lpu
peallbHbIX BEIMYMHAX MPEIBAPUTEIBHOTO HATATA MOTEPU HA TPEHUE B HAIPABIISIOMIUX
JI0OCTaTOYHO Majbl M TOYHOCTh YCTAHOBOYHBIX MEPEMEIIECHUIN MPaKTUYECKH TaKas ke
BBICOKAs, KaKk M B HampaBisioumx Oe3 HaTsra. Hampapmistonue kadeHHs] MOTYYWIH
NpUMeHeHHe: a) B 0a0kax [UIM(OBAIBHBIX CTAaHKOB, JJIS  OCYIICCTBIICHHS
PaBHOMEPHBIX MEIJICHHBIX JBIKEHHH W YCTpaHEHHs IEpPEOpUEHTAlUU Y3JIOB IpH
peBepcax; 0) B CToNaX BHYTPHIUIM(OBAIBHBIX CTAaHKOB JUIsl 0OecreueHus: TpeOyemMoit
JONTOBEYHOCTH; B) B CTOJIAX IUIOCKONLIM(OBAIBLHBIX CTAaHKOB, JJISI TTOBBIIICHUS
TOYHOCTH TOJIOKEHHS B HAIIPABJICHUH, HOPMAJIBHOM K IJIOCKOCTH HAIpPaBJIAIONIUX MPH
paboTe Ha BBICOKHX CKOPOCTSX; T') B CTOJIAX KPYyrJIONUIM(OBAIBHBIX CTAHKOB JIJIS
YMEHBIICHUS TETUIOBBIACICHHS B IPUBOJIE;

Hanpapnsromye Ka4eHus AEAT: 10 THITYy Tel KauyeHHs Ha. — MIapuKoBbie (puc2
a); — wurompyareie (puc. 2 0); — ponmkoBble Ha ocsix (puc. 2 B,r); mo Qopme
HANpaBIIONIMX TOBEPXHOCTEM Ha HANpaBISAIOUME C IUIOCKUMU TpPaHAMH H
HAMPaBJISIOIINE [IJIHHIPUYECKIE (TaK Ha3bIBAEMbIE IAPHUKOIOIIAITHUKOBBIE);

M0 BUIY TNEPEMEIICHUS Ha HANpaBJSAIONINEe MPSIMOIMHEHHOIO M KpPYroBOTO
JIBYDKCHUSI.
LD~

L
ST,

o
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Puc. 2. OcHOBHBIC TUITBI HATIPABJISFOIINX KAUCHUS

[To ciocoOy co3nanus HaTAra HAMPaBIAIOUINE KAUSHUS MOXKHO Pa3/IeUTh Ha TPU
rpymmbl: 1) 6e3 mpeaBapuTenbHOrO HATATa, B KOTOPBIX HATST OCYIIECTBISETCS TOJIBKO
BECOM Yy37a; 2) C TpPeABApUTEILHBIM HATATOM, B KOTOPHIX HATSAT CO3JAeTCs
CHENHAaIbHBIMU 3JIEMEHTaMH; 3) C YaCTUYHBIM MPEABAPUTEIHHBIM HATITOM, B KOTOPBIX
IIPEABAPUTEIBHBIA PETYJIUPYEMBIM HATAr CO3MAETCA TOJBKO B TOPU30HTAIBHOM
HallpaBJICHUM, a B  BEPTUKAJIBHOM  HANPABICHUU  HATATL  OCYILIECTBIISICTCS
HEIOCPEACTBEHHO BECOM Y3J1a.

OcHoBHbIE (OPMBI HANPABJIAIOIINX Kauy€HUS NPSIMOJIMHEMHOIO JABMXKEHUS
npuBesneHbl Ha puc. 3. Hampammstomme kaueHuss Oe3 NpeaBapUTENIbHOTO HaTAra
3HAYUTEIBHO JEILIEBJIE U MPOILIE B U3rOTOBJICHUU, YEM HAIIPABIIAIOLIME C HATATOM. B
psAe CilydyaeB HaIpPABIAIOIIME MOTYT OBITh BBIIIOJHEHBl UYTYHHBIMH, YTO CHMIKAET
TpeOOBaHUS K TOUHOCTH UX M3roToBieHUsA. Hanbosee pacnpocTpaHEHHbIE POJIMKOBBIE
HaNpaBJISIOIIME KaueHHs 0e3 MpeBapuTeIbHOTO HATATA TPEYrojibHas U miockas (puc.
3,2) — JOIyCKAaIT B3aWMHYIO TNPUTOHKY HAMpPABISIONIMX COMPSTAEMBIX JeTaJei.
Hanpanstomume kadeHuss 0e3 HaTsAra MOXHO NPUMEHSTh B y3/1ax: a) B KOTOPBIX
ONPOKHJIBIBAIOIINE MOMEHTHI Mallbl, TO3TOMY HET OIAaCHOCTH OTpbIBa (CTOJIBI
NITU(OBATBHBIX CTAHKOB, CTOJBI M KAPETKU KOOPIMHATHO-PACTOYHBIX CTAHKOB); O)

148



OOJIBIIIOTO Beca, B KOTOPBIX NPU TNPUIOKEHUH BHEIIHUX HArpy30K COXpaHSIETCS
NpHUJIETaHnue TI0 BCEH JUTMHE HampaBlstonuX (Tspkesble 0a0KU | T. I1.); B) C JUIMHHBIMH
HaANpPAaBIIIOMMMH, B KOTOPBIX IEPEKOCHI OT 3a30pOB OTHOCHUTEIIBHO Maybl U HET
OITACHOCTH OTPHIBA.
z Jlist  paBHOMEpPHOTO Pa3MEIICHHS
Ha HANPaBJISIONICH Tel Ka4eHUs CITY)KHT

a) - ' ' Ceraparop, KOTOPBIM SBJISIETCA OYEHb

M OTBETCTBEHHOM JETANbIO y3ia.

8) ‘,}\ Matepruan M KOHCTPYKTHBHBIE (OPMBI

oy P e ) HAIpaBJSIOIIMX KA4EeHUSA CXOIHBI C

%M Wﬂ TN  HAamNpaBISIOMMME CKOJBXeHHS. OnHAaKo
I

i e TUTS HamNpaBJISIOMIUX KauyeHHs
HEOOXOJMMBI TBEPJbIC M OJHOPOIHBIC
paboune MOBEPXHOCTH. Yyryn
MPUMEHSIOT CPABHUTEILHO PEIKO JIHIIb
npu  HeOONbIIMX  Harpyskax. B
OCHOBHOM UCTIOJIB3YIOT CTaJIbHBIE
, 3aKaJICHHBIC HampaBistomue. Yucio
TeT KayeHus B OJHOM psALy Ha
HaMpaBJsIOMIed HE  JIOJDKHO — OBITh
meuplie 12—16, Tak Kak C HX
YMCHBIIICHUEM  CHIDKACTCS  TOYHOCTH
IBIDKeHUs. Upe3MepHOoe yBEIHMYCHHUE
KOJIMYECTBA T KauyeHUs TPUBOIUT K
TOMYy, 4YTO Bce OoJsbplllee WX YHCIIO
OKa3bIBACTCS MaJI0 HArpy)KCHHBIMH HJTH
COBCEM He HarpykeHHbIMU. [Ipu BEIOOpE
auamMeTpa JeTaid THUMa Tejla KadeHUS
HY)KHO yYYWUTBHIBATh, YTO C YMCHBIIICHUEM
JMaMeTpa BO3PACTAIOT CHJIbI TPEHUS, a C
YBEJIMYCHUEM THUaAMETpa YBEIUYHBAIOTCS
pasMepbl  HampaBisFONUX. KEeCTKOCTh
IITAPUKOBBIX HAIIPABJISIONINX BO3PACTACT
C YBEIMYCHHEM JUaMeTpa IIapHKOB, a KECTKOCTh POJIMKOBBIX HAMPABJISIONIUX OYTH
HE 3aBHCHUT OT JMaMETpa POJIMKOB. B CTAaHKOCTPOEHUHU UCIOJIB3YIOT KOPOTKHE POJIMKU
nuaMeTpoM 5—12MMm u aiuHHBIE AuaMeTpoM 5—20mMm.

M3 pOMMKOBBIX HANPaBISAIONIMX HAWOOJBIICE PACHpPOCTPAHCHUE IOYYHIIN
HE3aMKHYThIC HAIIPABIISIOIINE TPEYTOJIbHOM U M1ockoi hopmel (puc. 4).

SO

Puc. 3.OcHoBHBIE POpPMBI HAPABIISIOIINX
KaueHUs: a - T - 0e3 NpeBapUTEIILHOTO
peryJmpyeMoro Hartsra; [ - K - ¢ yac-

TUYHBIM MIPEABAPUTEIBHBIM HATATOM
(TOoJTEKO B TOPH30HTAILHOM Harpags-
JICHUH); 3 - P - C MIPEIBAPUTEITBHBIM

pPEryJIMPYEMBIM HAaTATOM B JIBYX

-
7

A
N | 1N
_ N

Puc. 4. Hanpapnstoiue TpeyroibHOM U MI0CKON (GOPMBI.
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OCHOBHBIM ~ JIOCTOMHCTBOM  3THUX HANpaBISIOUNIMX  SBISAETCS  NPOCTOTA
M3TOTOBJIEHUS] U OTHOCUTENIBHO MaJlasi CTOUMOCTb.

B nHacrosmee BpeMs i1 HM3rOTOBJICHHS CEMAPATOPOB MBITAOTCS NPUMEHSTH
MOJIUMEPHBIE W KOMIO3UTHbIE  Marepuanbl. OHM  00mamaroT  HEOOJIBITUM
KO3 PUIMEeHTOM TpeHUs, BBICOKOW HM3HOCOCTOWKOCTHIO, XMMHYECKOW CTOUKOCTHIO,
OTCYTCTBHEM CXBATHIBAHMSI B YCIOBHSIX pa0OTHI O€3 CMa3KH WM OTPAHUYEHHOW CMa3Ku
1 00ecTeunBarOT HU3KUN YPOBEHB ItyMa mpu padore. C Apyrod CTOPOHBI, X HHU3KAs
TETUIONPOBOAHOCTh (B COTHH pa3 HIDKE, YeM Yy METaUIOB), BBICOKHH KO3(DHIMEHT
TEPMUYECKOTO pacmpeHus (B JECATKHA pa3 OoJjblle, YeM y METaUIOB), HeOOJbIIas
TBEPIOCTh U BBICOKAs MOJATIMBOCTh ONPEIECISIOT PAlMOHAIBHOCTD UX MTPUMEHEHUS B
y3Jax TpEHUs C HEOOJBIIMMHU Harpy3kamMu M CKopocTsiMu pa0OoThl. C Ooibluei
3G (HEKTUBHOCTHIO MOJIUMEPHBIE MATEPUAIIbl UCTIOIB3YIOTCS B KOMOMHAIIMU C JPYTUMU
MaTepraliaMi — B BUJIC TJIACTMACC U METAJUIOTIOJIMMEPHBIX KOMOnHarmii[1].

OCHOBHBIMU NPU3HAKAMU BBIOOpPA IJIACTMACC SIBJIIOTCS] UX SKCIUTyaTallMOHHBIE U
TEXHOJIOTUYECKHe cBoicTBa. JImst yckopeHust mpoliecca BbIOOpa MaTepuana
UCIIOJB3YIOT CHEUUANIbHbIE TaOMUIbl, B KaXKJIOM U3 KOTOPBIX MPHUBEIAEHBI MapKu
MAaTEPUAJIOB B TOPSAJKE CHWKEHMS CPEOHEr0 3HAYEHUs IPEICTABISIEMOTO
OKCIUTyaTallMOHHOTO CBOMCTBAa. Tak co37aHbl TaONWIBI TPYNI MATEPUATIOB IO
kodhpurmeHTy TPEHUS u M3HOCA, ANEKTPUUYECKOU MIPOYHOCTH u
AJIEKTPOCONMPOTUBIICHNIO,  JUAJICKTPUYECKON  TPOHUIIAEMOCTH,  KOI(PPUIIUCHTY
CBETONPOIYCKAHUS M MPEIOMJICHUS W APYrMM mpu3Hakam. [lmacTtmaccel BbIOMparoT
UCXOJ1 W3 TpeOOBaHMM K HSKCIUTyaTallUOHHBIM CBOMCTBAM M TE€OMETPUYECKUM
napameTpam wuznenus. [losromy cHadanma BbIOMpPAOT BHUJ IUIACTMAcChl Ha OCHOBE
TpeOOBAaHMI K €€ IKCIUTyaTallMOHHBIM CBOMCTBaM, a 3aTeM 0a30BYI0 MAapKy U MapKy C
YIYYIIEHHBIMA TEXHOJIOTHYECKUMHU CBOMCTBaMM, KOTOPYIO MOXKHO 3(h()EeKTUBHO
nepepadoTaTh BBIOPAHHBIM CHOCOOOM, HA KAYECTBEHHOM WJIM KOJWYECTBEHHOM
ypoBHe.[3,4]

TexXHONOTrMYECKUM TMPOLECC IPECCOBAHUS 3aKIIOYAETCsl B TOM, YTO MOJ
BIUSHAEM HarpeBa W NaBJICHUS IPECC-MaTepHall 3amojHseT padodee MPOCTPAHCTBO
npecc-GpopMbI U TIOJIMMEPU3YETCS B TBEpAOe cocTosiHue. [IpeccoBanne moapasaensiercs
Ha Tropsdyee, XOJOAHOE U JUThEBOE. [opsuee MNpecCOBAHME TEPMOPEAKTUBHBIX
acTMacCc TMPUMEHSETCS IS W3TOTOBJICHUS  JeTajell mpocTod  (GopMBI €
OTpaHHYEHHBIM KOJIMYECTBOM apMaTyphl win 0e3 Hee (puc.5).

| I— —]

e L
Puc. 5.IIpeccoBanue miaactmacc

[Ipecc-maTepuan B Bujie TaOJIETOK MIIM MOPOLIKA 3arPyKaeTCsl HEMOCPEICTBEHHO
B (opMOOOpa3yIoIIyI0 MOJIOCTh ropsuel mpecc-(popmbl, MOCIE YEro IMOJBEpraeTcs
JaBJeHuIo npecca. Harpetslil npecc-Marepuan pa3msryaercs, 3anojHseT THe3/a npecc-
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GbopMBI M OCTaeTcs B HEW ONpEIETICHHOE BpeMs N0 MOJHOTO 3arBepaeBaHus. [locie
ATOr0 Tpecc-popMy OTKPBHIBAIOT M HU3BJIEKAIOT OT(HOpMOBaHHYIO neTanb. CKOpOCTh
OTBEP/ICBAHUS TEPMOPEAKTUBHOTO MaTepHalia 3aBHCHT OT €0 MapKd M TEeMIIepaTypbl
npeccoBanus. Jlis OONBIIMHCTBA TEPMOPEAKTHBHBIX IIJJACTMAcC TeMIepaTrypa
npeccoBanust u3mensiercst or 13010 180°C. Bpemst BbIACpKKH ISl OTBEpACBAHUS IS
pa3HBIX IJIaCTMAacC ycTaHaBiuBaeTcs B mpenenax 0,5—2,5vuu Ha 1 MM HanOosbmien
TOJIIIAHBI W3MIEeTUs. Y eNbHBIC NaBIICHUE Ui Pa3IUYHBIX IJIACTMACC MU3MEHSIOTCS B
npegenax ot 10 go 40 MH/M? (MITa).

XO0IIOIHOE TPECCOBAHME COCTOMT B TOM, YTO MPECC-TIOPOIIOK 3arpyXaroT B
XOJIOJHYIO TIpecc-(hopMy, TOJIBEPTalOT CXKATHIO MPH BBICOKUX YICIBHBIX JTaBICHUSIX
60—12MH/M> u BBIZICP)KMBAIOT TOJ TakKUM JaBjieHMEeM B TedeHue 5—15 c. 3artem
3arOTOBKM M3BJICKAIOTCS M3 TIpecc-GOpMBI M 3aleKaloTcs B TEPMOCTAaTe IMpH
temneparype (150-170)¢ nns monuMepu3aldy  CBS3YIOIIEro  BemiecTBa. Ilpu
XOJIOJTHOM TIPECCOBAaHUM 3HAYUTEIHHO YBEITUUHBACTCS MPOU3BOIUTEIBHOCTh TPY/Ia, HO
KaueCTBO W3MIEJUN XYyKe, MOBEPXHOCTh MATOBas. DTOT METOJ HE MPUMEHUM IS
U3JIEUNA CIOXKHOU (DOPMBI.

JIuTbeBOE MNpPECCOBAaHME NPUMEHSETCS I W3TOTOBJIEHUS W3AEIUN CIOKHOU
KOH(HUTypanuu U3 TEPMOPEAKTUBHBIX TutacTMacc. OTIMYrMeM JIMTHEBOTO TTPECCOBAHUS
SBISICTCS HAJMYWe B KOHCTPYKIIMU TIpecc-(POpPMBI JOMOTHUTEIBHON 3arpy309HON
KaMepbl, KOTOpas COSANHSICTCS ¢ MaTPUIIeH TOHKUM JTUTHUKOBBIM KaHajioM. (Puc.6)

[Tnactmaccy (1) momerniaroT B 3arpy30unyio kamepy (2). Tam oHa HarpeBaeTcs OT
CTCHOK 3arpy304YHON KaMephl, IMEPEXOAWT B BSI3KO-TEKydee COCTOSHHUE U IO
BO3JICHCTBUEM yCHJIMs IyaHcoHa (3) depe3 JMTHHKOBYHO cuctemy (4) mocrtymaer B
0(hOPMIISIONIYIO pa3beMHYIO MOJIOCTh MaTpHIIbI (5).

2 3 |
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Puc. 6.JIlutbeBoe npeccoBanme

CeueHne TUTHUKOBBIX KaHAJOB Majo0 M MaTepHall TOCTYMaeT B IUIOCKOCTh U C
OOJBIIION CKOPOCTHIO B TMONYKHJIKOM COCTOSIHHH. TemrepaTypa HarpeBa maTepuana
Haxoautcss B mpedenax ot 140C go 170C. JlaBneHue B 3arpy304HOl Kamepe
cocraBisieT (50—200MITa. OcoOeHHOCTSAMH JIMTBEBOTO IIPECCOBAHUS  SIBIISICTCS
BO3MOXKHOCTh TIOJMYYCHUS] B JIeTalsAX TJIyOOKHX OTBEPCTUH MAaJiorO JIUAMETPa,
JIOCTaTOYHO BBICOKYI) TOYHOCTH JIeTajiell W BO3MOXXHOCTH apMHPOBATh H3ICIHS, B
HEKOTOPBIX CIydasix TpeOyeTrcs momojHuTenbHas 00paboTka. HemocraTku: cioxHas u
Joporocrosias npecc-popma u OOJIBIION pacxo/ MaTepraia (Ha JIUTHUKH).

Eme omauM cmocobomM sIBIsiETCS JUThE TOA JOaBiieHWeM. J[ns pacmmpeHus
TEXHOJIOTHUECKUX  BO3MOXKHOCTEH  JIMTBEBBIX  MAIIMH  MPUMEHSIOT  CIOCOOBI
COBMEIICHUS JIUThS U NTpeccoBaHus (puc. 7).
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['1aBHBIM OTIAMYUSIMU OT JINTHEBOTO
MPECCOBAHUS  SIBISIETCS OTCYTCTBUE
3arpy304HON Kamepbl. Takum o00paszom,
dbopMupoBaHUE  JAETATM  TPOUCXOJIUT,
Korma — mpecc-opma  HaXoAWTCS B
COMKHYTOM cocTossHuH. [lpm packpwiTun
npecc-popMbl  A€Tallb BBITATKUBACTCS C
MOMOIIbI0  CHUCTEMbI  BBITAJIKUBATENEH
Temnepatypa Harpena MaTepuaa
Haxoautcss B mpenenax ot 140C no
250C. laBnenue B 3arpy304HOM KaMepe

\

Puc. 7.JIutke B npecc-popme
1-nmuTHUKOBAS CUCTEMA; 2-BEPXHSSI IUINTA,
3-neranb, 4-HKHSS IIATA;, 5-
BBITAJIKNBATEIb.

coctaBmsier 100—250MIla. OcoGeHHOCTAMU JUTHS MO JaBICHHEM B mpecc-popme
SBJIIETCS BO3MOXXHOCTD MOJTYYECHHSI CIOXKHBIX JETajeil, BRBICOKas TOYHOCTh JeTalle, He
TpeOyromas nanbHeieit oopadotku. HepoctaTku: Takue ke, Kak U B MPEABLAYIIEM
METOZe, & UMEHHO CJIOXHasg M Joporocrosuias mnpecc-popma U 00JbIION pacxon

matepuania (Ha utHukn)[6,7,8].
{ 5 6 7 8 9 w1 ©
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Puc. 8.Cxema npecc (GopMbI JIUThs IO JABJICHHUM .
1-HWXKHSS COeNUHUTENbHAS TUTUTA; 2—BEPXHSS COSAMHUTEIIbHAS TUINTA,

3 -BBITAJIKMBATENHN; 4—HANPaBIISIONINE KOJOHKU; S—BITyCKHBIC KaHAIBI;
G—HarpasJsIoNIee KOIbI0; /—TUTHUKOBAS BTYJIKA,8-TUTHUKOBBIA KaHA;
9—po3Bomsmmii kanai; 10—«anan oxmaxaeHus; 1 141IMThI MaTPHUILHI;
12—pyuku; 13-1onkmanku; 14-seiTankuBaTenb; 15—nmunbku 1js oOpaTHOM

IMOCAJKH BBITAJIKUBATEIIEH.

Jlutebe mon naBieHWeM B mpecc-hopme SBISETCS HamOoyee PpalMOHAIbHBIM
meronoM. OOnamas HEJOCTaTKaMH, KaKk M JIMThEBOE IPECCOBAHUS JAaHHBIH CIIOCOO
MMEET MPEUMYIIECTBA, KOTOPhIE MO3BOJISAIOT IOYYUTh BHICOKOKAYECTBEHHBIC M3ICIIHS
C BBICOKOH CTENEHBI0 TOYHOCTH M3 CaMbIX PA3JIMYHBIX MAaTEpUANIOB, HE TPEOYIOMINX
nocieayrolIieit 00paboTKH.

Hcxons U3 3KCIUTyaTallMOHHBIX TPeOOBaHMI B KayeCTBE MaTepualia cernaparopa
BBIOMpAcM, HAIPUMEp, CYCIIEH3MOHHBIN MOJMATHICH HU3KOTO JaBlCHUs (MOJIMATHIICH
210wm 209).

B kadecTBe TEXHOJOTHMYECKOW OCHACTKH IEIeCOO0pa3HO HCIOJIh30BATH MPECC
dopmy anst TuThs oA naBieHueM (puc.8)
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Takum 00pa3oM HaMuM HaMeueHBI IyTH COBEPIICHCTBOBAHHS HAIPABIISIONINX
y370B NUTH(OBATBHBIX CTAHKOB, 00OCHOBAH BHIOOp B KAa4eCTBE Marepasa cemaparopa
MOJIUMEPOB, TIPEMJIOKECHBI HAMpaBJICHUS CO3JaHUS TEXHOJOTUW MPOU3BOICTBA
cenapaTopoB Y KOHCTPYKIIUNA TEXHOJOTMYECKOW OCHACTKH U  O00OpYyJIOBaHHS
PU3BOJICTBA CEMAPaTOPOB.
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TI'OPBATEHKO B.I1., nokr. TexH. HayK, ipod., [JoaHTY, Jonerxk

BJIUSAHUE JE®OPMALIMU T'MIPONTIPECCOBAHUEM HA
KMHETHUKY IMPOLIECCA HEMEHTALIUU, CTPYKTYPY U
CBOMCTBA CTAJIA 18XI'T

[NoBbienue crenenu aedopmanuu npu rugponpeccoBanuu nepes XTO crocoOCcTBYeT yBETHUESHUIO
rIyOuHBI 1IeMeHTOBaHHOTO ciosi ctanu 18XI'T, m3aMenpueHWI0 €€ CTPYKTyphbl, 0Opa3OBaHHIO B
329BTEKTOMTHON 30HE KaK CETKH BTOPHYHOTO IIEMEHTHUTA, TaK U CTPYKTYPHO-CBOOOIHOTO IIEMEHTHUTA
ro0ynapHON  (OpPMBI, YNPOYHEHUIO Kak Iu(Py3HOHHOrO CIIosl, TaK WU CEPALCBUHBI H3JEIHS,
MOBBIIICHUIO U3HOCOCTOMKOCTH OEMCHTOBAHHBIX 1/13;[@11/1171.

36ubmeHHs crynens aedopmarii npu rigponpecyBadHi nepenq XTO crpusie 301UIBIICHHIO TIMOWMHI
nemenToBanoro mapy ctaini 18XI'T, moapiOHEHHIO 11 CTPYKTYpH, YTBOPEHHIO B 3a€BTEKTOINHIN 30HI,
SK CITKA BTOPHHHOTO IIEMEHTUTY, TaK 1 CTPYKTYpHO-BUIBHOTO IIEMEHTHUTY TJIOOYJsipHOi (opmu,
3MIIHEHHIO SIK Au(dy3iifHOrO miapy, Tak 1 CEpIeBHHH BUPOOY, MiJBUIICHIO 3HOCOCTIMKOCTI
IIEMEHTOBAaHUX BUPOOIB.

The increase of degree of deformation at hydréuoliging before CHT promotes to the increasing of
depth of case depth of steel grad&1I'8, refining of its structure, to formation in hypatectoid layer
not only the secondary commentate network, but ghabular particles of structurally free
commentate hardening as the diffusion layer andtine of product, improving of wear resistance of
carburized part.

153



