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HIEPOXOBATOCTDb TIOBEPXHOCTH ITPU OBPABOTKE
B CPEJE PA3JIMYHbBIX COTC HA OIIEPALUAX C TSAKEJBIMHA
YCJIOBUAMU PABOTHBI CUJI TPEHUA

Y cmammi poszensdaecmuca 6naue pisHux MacmuibHO-0X0JIO0OHUX MEXHONO2IUHUX Cepe0osuly HA
wopcmkicms 00pobeHoi nosepxwi npu pizenapizyeanni ma poseepmysanni. Ilokazana eghexmugHicmo
MEXHONO2IYHUX CepeO0ULlYy POCTUHHO20 NOX00dicer s 8ioHocHo 0o MOTC 36uyaiino 6uKOpucmo8y8aHux
npu 06pobyi obpanux mamepianis.

B cmamve paccmampueaemcs nusiHue pasiuiHbIX CMA304HO-0OXAANCOAIOUWUX MEXHOLOSUUECKUX
cpedcme Ha wepoxo8amocmes 06pabomaHHoU NOEPXHOCHIU NPU HAPe3aHul pe3vbibl U PA36epmblEaHul.
Tokaszana s¢hhexmugHOCmb MEXHONO2UYECKUX CPed PACIUMENbHO20 NPOUCXOHCOCHUS. NO OMHOUEHUIO
Kk COTC 06b14HO UCNONIBL3YEMbIX NPU 0OPAOOMKe GbIOPAHHBIX MAMEPUATLOB.

The article examines the impact of various metalworking fluids for surface finish when cutting
threads and deployment. The efficiency of the process fluids vegetable origin with respect to cutting
fluids typically used in processing the materials selected is shown.

Hcnonp3oBaHHEe  CMa30YHO-OXJIAXKIAIOMIAX  TEXHOJOTHUYSCKUX  CPEJICTB
OTHOBPEMEHHO IIpecieqyeT HECKOIBKO IeNeil: MpemynpexIcHne Ype3MepHOTro
HarpeBa WMHCTPYMCHTA W JIETald, NOBBIIICHHE CTOHKOCTH WHCTPYMEHTA,
YMCHBIIICHHE BIUSHUS HApOCTa W CHIDKEHHE IIEPOXOBATOCTH OOpabOTaHHOM
MOBEPXHOCTH, OYHIIICHUE 30HBI Pe3aHUsI OT MEIIKOW CTPY>KKH, yMEHBIIICHHE TPEHHUS
Ha MOBEPXHOCTSIX KOHTAKTa MHCTPYMEHTA C JIETAIBIO U CTPYXKOH. JJocTHYB 3TOTO
MOJKHO  HANpaBJICHHBIM  BO3JCHCTBHEM  Ha  (DU3MKO-MEXaHHUYECKUE U
MEXaHOXHUMHYECKHE TPOIECCH, MPOTEKAIONINE MPH PE3aHUU METaJUIOB, MYTEM
1eseHarnpasieHHoro Beioopa ocHoBel COTC, BBeneHHS B €ro COCTaB MPHUCATIOK C
HEOOXOMUMBIM KOMIUICKCOM XHMHUYECKHX M MEXaHOXHMHUYECKHUX CBOMCTB,
ontumuzanuu ycrnoBui nogauun COTC B 30HY pe3aHus U T.1.

Ocoboe mecto cpenn pazmuuHbix nevictBuid COTC 3anmuMaer cmazogHoe. Ot
CMa309HOTO JCHCTBHUS 3aBHUCAT KOHTAKTHBIC HANPSDKEHHSI HA paO0YMX MOBEPXHOCTSIX
WHCTPYMEHTA, yAelbHas paboTa pe3aHus, HArPy3KH Ha TEXHOJIOTHYECKYIO CHCTEMY
CIIN3, mnnmactuueckas nedopmarms o0pabaTHIBAEMOrO MaTepHalia, KadecTBO
MOBEPXHOCTU Y HHTEHCUBHOCTD U3HOCA PEXKYILEr0 MHCTPYMEHTA.

Cmazounoe peiictBue oOycnoBineno TeMm, uro COJXK, mpoHukas B 30HY
KOHTaKTa HMHCTPYMEHTa CO CTPYXKOH M 0oOpabaThiBaeMOW NETaIbI0, W3MEHSET
YCIJIOBUSI KOHTaKTa, aKTUBHO BO3JCHCTBYS Ha MPOTEKAIOIIUE B ATOW 30HE MPOIECCHI
TPEHUSI U TIIACTHYECKOH iehopMaIiny.
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VYenoust TpeHnst Ha pabOYNX TMOBEPXHOCTAX PEXYIIETO MHCTPYMEHTA HAIPSIMYIO
CKa3BIBAIOTCSA Ha KadecTBe oOpaboraHHOW moBepxHOocTH [1]. B ocobennoctH 310
TPOSIBILICTCS IIPH HECBOOOTHOM PE3aHHH, KaKUM H SIBIIICTCS IPOLIECC PE3bOOHAPE3aHMS.

DKCHEPUMEHTHI 10 CBOOOJHOMY TOYECHHIO [2], MOATBEPAMIM COCTOSTEILHOCTH
METOJMKH BbIOOpa 3((EeKTHBHBIX TEXHOJOTMYECKHX CpPEZl HAa OCHOBAHHU PE3YJIbTATOB
MOJIC/IMPYIOIIMX OMNBITOB MO TpeHuto. OIHAKO B pEalbHBIX IPOU3BOACTBEHHBIX
YCIIOBHSIX MOJKET HIMETh MECTO HEKOTOpask PACX0XKECTh MOJTyUEHHBIX JaHHBIX. [loaToMy,
C TIeITBIO OTIpesiesIeHust X cooTBercTBHs, Ha [TAO HITO “ﬁono6p0M”, HM3TOTOBIIAIOIIEM
000pynoBaHHE UISI XUMHYECKOH MPOMBIIUIEHHOCTH B TEXHOJIOTHYECKHX MpOLECcax
pa3BepThIBaHUA OTBEPCTHI AuMaMeTpoM 34 MM BO BTYJIKaX M Hape3aHWs Hapy>KHOU
pe3bObr M12 Ha mmubkax w3 cranu 08X18H10T u tutanosoro cruiaa BT1-0 Obum
NPUMEHEHBl pacCMaTpUBacMble HAMM TEXHOJIOTUUECKHE Cpeibl, B TOM 4YHCIE U
PaCTUTEIBLHOTO POUCXOXKAEHHU [3].

INomaua CcMa309HO-OXJILKNAIONMX TEXHOJIOTMYECKHX CPENCTB B 30HY pE3aHUS
OCYIIIECTBIBUIACh C TIOMOIIBI0  Jo3upyrommero ycrpoiicta ¢upmel  “STEIDLE”,
o0ecrevnBaroIero TexHuKy MuHnMainbHO# cmasku (TMC). PasBepteiBanue OTBepCTHiA
OCYIIECTBISUIOCh MAalllMHHBIMK ~ pa3BepTkamMu 13 crami POMSKS Ha pexuMax,
PEKOMEHIOBAHHBIX pu 00paboTKe YKa3aHHBIX MaTepraioB
(v=2,7 m/mun, S =02 mm/00, t=0,05 mm). HeoOX0quMO OTMETHUTb, YTO HA OIEPAIHU
Ppa3BepTHIBAHMSL, KOT/Ia TEMITEpaTypa HEAOCTATOUHO BBICOKast JUT Ti((y3HOHHOTO M3HOCA
U pedopMarwist JIOCTWIAcT 3HAYMTENBHON BEJIMYMHBL, JOMHHHDYOIIEE 3HAYCHHE
HpHOOpeTaeT aAre3MOHHBIHN H3HOC. JIefCTBIE are3MOHHOTO H3HOCA Hepa3phIBHO CBSI3aHO C
oOpazoBanueM Hapocta. [lepuogmdeckn oOpasyeMblii M CpbIBaeMbIii €  paboumx
TOBEPXHOCTEH HHCTPYMEHTa HAapoCT OTpaKaeTcss Ha KadecTBe 0OpaOoTaHHOM
noBepxHoCTH. [lo3ToMy, Ha orepaly pa3BepThIBAHUS B IPOM3BOJCTBEHHBIX YCIIOBHSX
it Hac kpureprieM d¢dexrmBHOcTH COTC  Oymer CIyXduTh IIEepOoXOBAaTOCTh
00paboTaHHOH TIOBEPXHOCTH.

Hapesanue pe3pOBl IMPOM3BOMMIOCH pe3laMH M3 OBICTPOpEXYIIeH CcTamu
P6MSKS, 4T0 103BOJIMIIO OTPAaHUYHTh BIMSHUE CIIy4ailHBIX (DAKTOPOB, UMEIOIINX
MECTO NPH Hape3aHUH Pe3bObl IPYTUMH pe3b00HAPE3HBIMU HHCTPYMEHTaMH.

Ha puc. 1 npuBeneHs!l pe3yabTaThl H3MEPEHUH IEPOXOBATOCTH MOBEPXHOCTH
pe3sboBoro mpodwirst mmminexk w3 cramm  08X18H10T, mnomydeHHBIe 1O
pe3ysbTaTaM TPOM3BOACTBEHHBIX HCHbITaHMHA. Hanbonbmryio mepoxoBaToCcTh
UMeeT MOBEPXHOCTh PE3b00BOr0 NPOQHIS TMOCiIe CYXOro pe3aHus. MeHbInne
3Hauenus (no R, Ha 40%) monydyeHsl NpH pe3aHUU B CPeJie MUHEPATILHOIO Maca.
PacturenbHbIE Macia CHU3WIN 3HAUYEHUS MIEPOXOBATOCTH B €I OOJBIICH CTeNeHN
— B Cpe/ie KaCTOPOBOTO U MOJCOJHEYHOI0 Macel COOTBETCTBEHHO B 3 U 4 pasa.

W3 npodwunorpaMM MoBEpXHOCTH Pe3b0OBOrO MPOGHIIS, HMOJYYEHHBIX II0CiIe
NPOBEJICHUS] MPOU3BOJACTBEHHBIX HCCIEAOBAHUI IIMWIEK W3 TUTAHOBOTO CILUIaBa
BTI1-0 (puc. 2) BuHAHO, 4YTO BIMSHHE Cpel HAa CHIKCHHH MIEPOXOBATOCTH
CYIIECTBEHHO HE CKaszaioch. Bo Bcex cpemax, BKIIIOUash Cyxoe pe3aHue, ObUH
THOJTyYeHBI IPAKTUYECKH UACHTUYHbBIC 3HAYEHMS IIIEPOXOBATOCTH 110 apameTpy R, .
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R, = 33,6 MKM; H-20, R,=20,2 MxmM;
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B) KACTOPOBOE I') IOACOJIHEYHOE
macno, R,=13,Imkm Macino. R, = 8.5 MMm.
Pucynok 1 — IllepoxoBaToCTh MOBEPXHOCTH PE3500BOT0 MPOGHUIIS MIITHIICK
n3 cramu 08X18H10T
\/j\] TN et n e
a) cyxoe pe3aHue, 0) MuHepasHOe Macio U-
R,=5,7 MxMm; 20, R,=4,3 Mxm;
N "
~ TR pp—
B) KaCTOPOBOE MacJIo, T') MOJICOJTHEYHOE
R, =4 MxM; Mmacino, R,=5.5 Mkm.

Pucynok 2 — [1lepoxoBaTOCTh MOBEPXHOCTH PE35O0BOT0 MPOGUIIS MIITHIICK
u3 TUTaHoBoro criasa BT1-0
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a) Cyxoe pe3aHue, Ra = 1,358 MKM;
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0) MHHEpaIbHOE MAacIo, Ra = 0,409 mMxmM;
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B) MP17-M, Ra = 0,327 MKM;
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T) parcoBoe Macio, Ra =0,297 MKM;

JT) MOJICOTHEYHOE MAcCIIO, Ra = 0,288 MKM.

Pucynoxk 3 — IllepoxoBaTOCTh pa3BepHYTON HOBEPXHOCTH BTYJIOK
u3 cramu 08X18H10T
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a) cyxoe pezanue, R = 0,8 mxm;
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0) MHHEpAIBHOE MacJo, Ré1 = 0,847 MKM;
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B) MP17-M, Ra =0,747 mxmM;
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T) ParcoBoe Macio, Ra = 0,656 MKM;
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1) TIOICOJIHEYHOE MacJIo, Ra =0,573 MKM.

Pucynok 4 — IllepoxoBaTocTs pa3BepHYTOIH MOBEPXHOCTH BTYJIOK M3 THTaHOBOTO crurapa BT1-0



ISSN 2078-7677. Bucoki mexnonozii ¢ mawunooydysanni, 2013, eunyck 1 (23)

B xadectBe mokazatensi S((EKTHBHOCTH CMa304HBIX Cpel  IpH
pa3BepTHIBAHWM HaMH  ObUTa TIPUHATAa  IIEPOXOBATOCTE  O0pabOTaHHOM
noBepxHocTH. Ha pucynkax 3 u 4 mpencTaBiieHBl TPOQIIOrPaMMBL, TTOTyICHHBIE
npu pa3BepTeiBaHnU BTYNOK n3 cramu 08X18H10T u turanoBoro cmiaBa BT1-0
COOTBETCTBEHHO.

I[Ipu ob6pabotke crtamu paccmaTpuBaemble COTC 3HAYNTENBHO CHU3WIH
3Ha4YeHMs] MapaMeTpa ILIepPOXOBaTOCTH R, OTHOCHTENBHO pe3aHHs BCYXylo, a

HOJICOJTHEYHOE M PAllCOBOE Macia, XOTh U HE3HAUUTENBHO, IPEB30OLUIH HE TOJBKO
MuHepansHOoe Macino W-20, Ho u mpomeimuieHHYI0 Maciugayio COTC MP17-M.
B pmomomHeHWEe MOXKHO OTMETHTh, YTO H3BIICYCHHE Pa3sBEPTKH U3 OTBEPCTHS,
00paboTaHHOTO B Cpelie MOACOIHEYHOro Macia, IPOUCXOJUIO C JIETKOCTBIO, B TO
BpeMs KaK IIPH M3BJICUYCHUN MHCTPYMEHTA M3 OTBEPCTHH, pa3BEpHYTHIX ¢ MoAayveit
JOPYTUX TEXHOJIOTHYECKHUX CPell, IPHKIAABIBAINCE ONPEICICHHBIC YCUITHSL.
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PucyHok 5 — 3nadyenus mapamerpa mepoxosartocTd R, mpu o6pabotke ¢ npumenennem COTC:

a) — Hape3aHue pe3b0bl, 0) — pa3BepTHIBAHHE;
1) — koppo3uonnocroiikas cranb 08X 18H10T, 2) — tutaHoBbI# crutas BT1-0
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Pa3BepTeiBaHME OTBEPCTHH BO BTYJIKaX W3 THUTAaHOBOTO CIIaBa IOKa3ajo
YXyALIeHHEe KauecTBa 00pabOTaHHOM IIOBEPXHOCTH B Cpejie MUHepaibHoro Macia 1-20
OTHOCHTEBFHO PE3aHMsI BCYXYyIO, YTO CBHICTENBCTBYET 00 YCHJICHHWH alre3HOHHBIX
TPOIIECCOB OTMEUCHHOM paHee B 3KCIIEPIMEHTaX 110 TPeHHUI0. PacTuTensHbIE XKe Macna
OLIyTHMO CHIDKAIOT INEPOXOBATOCTh. JIJIST JydIero BOCHPHATHS pa3Mdus B
IEpPOXOBATOCTH 0OpaOOTaHHBIX ITOBEPXHOCTEH pPe3yNbTaThl M3MEPeHHS Ha O00eHX
TEXHOJIOTHYECKHUX OTEepalUsX IPEICTaBIeHbI B BBUE IMCTOrpamMM (pHc. 5).

Takum oOpasoM, HaOxromacMasi KOppEJSLMS Pe3yJIbTaToB IPOU3BOJCTBEHHBIX
UCIBITAaHUHA ~C  pe3ylbTaTaMd  MOJCJNUPYIOLIMX  OKCIIEPHMEHTOB  IO3BOJISIET
npezrnonaratb, 4ro omnpesencHue 3(QQEKTHBHOCTH MAaCISHBIX Cpell ¢ TO3UIUH HX
BIIMSIHMSL HAa a/IF€3MOHHOE B3aMMOJICHCTBIE 00padaThIBaEMOro ¥ MHCTPYMEHTAIBHOTO
MaTepuasioB, MOXET CIIy)KUTh KputepreM Bbibopa ocHoBsl COTC.

ITpoBeneHHbIe nCcCcIeI0BAaHMS TTO3BOJIIIOT CIENIATH CIICTYIONIHE BHIBOIBI:

- TIpUMEHCHHE TeXHWKH MuHUManbHOH cMma3ku (TMC), 3HauHWTeNbEHO
COKpAIaoIIell pacxoj] CMa30YHOTO Marepuaia, He CHIDKaeT 3(PQEKTUBHOCTH
pacTUTENIbHBIX Macel W o0OecrnedyrBaeT HEeoOXOIUMOe KadecTBO 00paboTaHHOI
noBepxHocTd. B Oombineit cremenu (1o 40%) CHIDKEHHE IIEPOXOBATOCTU
00paboTaHHOM OBEPXHOCTH OTMEYAETCs TP 00paboTKe CTalei;

- YCWJIEHHE aJre3MOHHBIX IPOIECCOB, HaONlI0AaeMoe TP TPEHUH
KoHTakTHOH mapsl POMSKS — BT1-0 B cpenie MUHepaaIpHOIO Macia, HaXOAUT CBOE
OTPXECHHWE Ha OIEpalud pa3BEPThIBAHUA, NPUBOAS K YXYALICHUIO KadecTBa
00paboTaHHOW TOBEPXHOCTH IO OTHOUICHHIO K pE3aHuI0 0e3 MNpUMEHCHHS
TEXHOJIOTHUECKHUX CPE;

- HCIIOJb30BaHHME PACTUTENBHBIX Macell B KaYeCTBE TEXHOJIOTHUECKHUX CPeJl
Ha OIepalysX, MPOTEKAIOINX B YCIOBHSAX BBIPAKEHHOTO a/Ar€3MOHHOTO HM3HOCA
(pe3vOoHape3aHne, pa3BepTHIBAHNE) YKa3bIBAE€T HA MX KOHKYPEHTOCIIOCOOHOCTH HE
TOJIBKO C MHHEPIGHBIMM MaclaMH, HO M C TPaJULIUOHHO TNPHUMEHIEMBIMH
MmacisiaeiMu COTC.
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