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Mapmy6a B.II., IlnaxornikoBa I.b. OOrpyHTyBaHHSI €KCIIEPUMEHTAIBHUX
3aJIEKHOCTEN M0 BUSHAYEHHIO B CHJIl TEPT, aAre31iHOT 1 MEXaHIYHOI CKJIa/I0BO1, IPU
B3a€MO/III IIBUAKOPI3AIBHOI CTaJl Ta JUBAPHUX AITIOMIHIEBHX CILIaBIB B YMOBax il
BHCOKOT'O KOHTaKTHOTO THUCKY 1 BEJIMKUX TEMIIEpaTyp MO KOHTAKTHUM IOBEHAIbHUM
MOBEpXHsIM. ExcriepuMeHT MpOBOUBCS MO BU3HAYEHHS YACTKH aJre31iHOT B3aeMO/I1i
B CWII pi3aHHS MpU 0OpOOIll JMBApHUX ATOMIHIEB. [[1s1 MOCSATHEHHSI MOCTaBJIEHOT
METH 10 BCTAHOBJIEHHIO KIJIbKICHUX 3aJIEKHOCTEN aAre31iiHol 1 MEXaH1YHOI CKJIaI0BOI
B cwm Tepts. [lokaszaHa MeToauKa HaIpaBlICHHS AOCIIKEHb MO ONTUMI3allil

MIPOIIECIB pi3aHHS MaTepialiB.

Mapmy6a B.II., [IaaxornnkoBa U.b. O6ocHOBaHME 3KCIEPUMEHTAIBHBIX
3aBUCHUMOCTEN TI0 ONPEICIICHUIO B CHJIE TPEHUS, AATE3MOHHOM U MEXaHUYECKOU
COCTABJISIIOLIEH, MpPU B3aUMOACUCTBUU OBICTPOPEXKYIIEH CTadud W JIMTEHHBIX
AJTIOMUHHEBBIX CIUJIABOB B YCIJIOBUSIX JEHUCTBUSA BBICOKOTO KOHTAKTHOI'O JABJICHUSA U
OOJIBIIIUX TeMIEpaTyp MO FOBEHAJIbHBIM KOHTAKTHBIM IMOBEPXHOCTAM. DKCIEPUMEHT
MPOBOJIWIICSI TIO OINPEACIICHUIO YaCTULBI aJArN€3MOHHOW B3aUMOJAECHCTBUS B CHIIE
pe3aHusi mpu 00pabOTKE JTUTEHHBIX ATIOMUHUEB. {71 TOCTMKEHHS! MOCTaBIECHHOM

oejym 10 YCTAaHOBJIICHUIO KOJHMYCCTBCHHBIX 3aBUCUMOCTEH aﬂFCBHOHHOﬁ )41
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MEXaHMYECKON COCTABJIAIOIIEH B cuie TpeHus. 1lokazaHHas MeTONMKa HaIlpaBIICHUS

HUCCJICOBAHUI IO ONTUMU3AIUN IMpoucCCOB PC3aHUA MaTCPpUAJIOB.

Marshuba V.P., ITllakhotnykova 1.B. Ground of experimental dependences on
determination in force of friction, adgezyonnoy and mechanical constituent, at co-
operation of bystrorezhuschey steel and casting aluminiums alloys in the conditions
of action of high contact pressure and large temperatures on yuvenal'nym contact
surfaces. The experiment was conducted on determination of particle of adgezyonnoy
co-operation in force of cutting at treatment of casting alyumynyev. For achievement
of the put purpose on establishment of quantitative dependences of adgezyonnoy and
mechanical constituent in force of friction. Shown method of direction of researches

on optimization of processes of cutting of materials.

1. [TocranoBKka npo0JieMHU B 3araJibHOMY BUIJISIAL

O6pob6ka roubokux 10d (o gecsiTu JaiaMeTpiB) OTBOPIB CTaHIAAPTHUMHU
IBUHTOBUMHU cBepjiiamMu st oOpoOku serkux cmiaaBiB ['OCT 19548-88 wHa
arperatHux Bepctarax (AC) i aBromaTuyHuX JiHISX (AJI) B amoMmiHi€BUX CIUIaBax,
30KpeMa KOPIYCHUX JETalsiX, € TMONIMPEHOI0 1 BIANOBIIAIBEHOIO OMEPaIli€lo
TEXHOJIOTIYHOTO TpoIiecy. AJie 3aCTOCYBaHHS CTaHIAPTHUX TBUHTOBHUX CBEpAET IS
orepariii TIMO0KOT0 CBEPAJICHHS Ha Pi3HOIHCTpyMeHTanbHUX roioBkax AC 1 AJl
Ma€ psAll HENOMNIKIB, K B KOHCTPYKII PIXYy4yOro 1HCTPYMEHTY, TaKk 1 B YMOBax

00poOKH OTBOPIB:

- I3-3a HemOCKOHANOCTI MOWIMPEHOro CHoco0y MiABEACHHS 3MallyBajbHO-
OXOJIOJKYBaJIbHOTO TexHosioriyHoro cepenoBuma (30TC) nmo rupma oTBOpy
METOJIOM TIOJIUBY 1 HETJIMOOKOTO TMPOHUKHEHHS PIAWHU B 30HY OOpPOOKH, TIpH
30UThIIIEHH] TJIMOWHU OTBOPY, MIJBUILYETHCS TEMIIepaTypa B 30HI pi3aHHS, IO
3pEIITOI0 CHpUsie 30UIBIIEHHIO IIKIJJIMBOTO BIUIMBY aJre3idHOi 1 MEXaHIYHOi

CKJIQJIOBO1 CHUJTM TEPTS MPHU B3AEMO/IIT IHCTPYMEHTY Ta MaTepiaiy, mo oOpoOIsiOTh.

- Jocsarmm TambuHU  cBepasieHHS OTBOpiB  ~(4...5)d craHgapTHEUMH

IBUHTOBUMHU CBEP/AJIaMHU, 13-3a MAKETyBaHHS CTPYKKH B CTPY>KKOBHX KaHaBKax, Mae



Miciie Big 40 1o 60% BuMaaKiB pantoBOi BiIMOBH (JaTi B TEKCTI TOJIOMOK) PIXKY4OTO

THCTPYMEHTY.

- BigcyTHsS MOXIJIMBICTh BHUBEACHHS PIXKYUOTO IHCTPYMEHTY 3 KaHaly OTBOPY
JUTSI OXOJIOKYBAHHS 1 BUIAICHHS CTPYXKKH, 13-32 OJTHOYACHOT pOOOTH Pi3HOMAHITHUX

PIKYyYHX IHCTPYMEHTIB (MITUHKIB, PO3TOPTOK, 3€HKEPIB 1 1H.).

- Hemae MOXIMBOCTI 13-3a MaJIOTO JIaMETPy IHCTPYMEHTY 1 OJIM3BKOIO
pO3TalllyBaHHs IIMUHJCTIB B 1IHCTPYMEHTAJIbHIM TOJIOBI YCTaHOBKH JIOTIOMIXXHOTO
ocHauleHHs 1 3actocyBaHHs nogadi 30TC B 30HY pi3aHHS MiJ TUCKOM uepe3

KaHaJu B cTe0JI1 cBep/ia.

2. AHaJii3 JoCaigKeHb | myOJrikanii 3a TEeMOK CTATTI
be3Busiane cepainng rianbdokux (10 10 ... 15d) oTBOpiB B pi3HUX MaTepianax
3 nogauero 30TC B 30Hy 0OpOOKHM METOJOM 30BHIIIHBOTO IMOJIMBY Ha arperaTHUX
BepcTaTax Ta aBTOMATHMYHUX JIIHISX, TPU3BOJAUTH 32 YacTOl JI0 PAnTOBOTO BiJIMOBH
CTaHJAPTHUX IIBUAKOPI3ATbHUX TBUHTOBUX CBEpJEI MOJOBKEHOIO Cepii Mo JaHuM
po6or [1, 2]. OcobmuBo 1151 mpodaeMa aKTyaldbHa MPH O0OPOOLI XIMIYHO aKTHBHHX

MaTepiaiiB (QJIFOMiHIIO 1 HOTO CIUIaBiB, TUTAHY Ta IHITUX MaTePialiB).

VY mporeci 00poOkM TIMOOKUX OTBOPIB Yy KOPIYCHUX JETANAX 3 JIMBAPHUX
amominieBux ciaBiB (AK7, AK74, AK7mu, AKSM2 1 AK7119), rBUHTOBUMY CBEpIITaMU
3 MBUAKOpI3aIbHOI cTam PO6MS®3, BH3HAYaIBLHUMH BHIAMH 3HOCY PI3aJILHOTO
IHCTPYMEHTY € aJire3iiHuit (MOJIeKY/IApHUI) 1 abpa3uBHui (MexaHiuHu) [2, 3].

AnresiiiHa B3a€MOJlii HAa KOHTAaKTHUX TIOBEPXHSX TBUHTOBHX CBEpIET
MIPU3BOJUTH /IO TIOSIBU HAPOCTIB 0OPOOITFOBAHOTO MaTepially 1 BTOMHUX HamlpyKeHb B
Marepiaiai pi3albHOrO I1HCTPYMEHTY, JI0 BIAPUBY MIKPO- 1 MaKpOYACTHHOK

IHCTpyMEHTaIbHOTO MaTepiany [4, 5].

3. BukJjiaa 0CHOBHOT0 MaTepiay
Ak BimoMoO, aaresiiiHa B3a€MOJIis 1THCTPYMEHTAJIBLHOIO Ta TOTO MaTepiany, 1o

00poOIIOEThCS, € OTHUM 3 (DAaKTOPIB, IO BIUIMBAE HA TPUBAIY CTIMKICTH PLKYYOrO



iHCTpyMeHTa. OcOo0JIMBO LIeH BIUIMB MPOSIBISIETHCS MPU 00poOILli rIIMOOKUX OTBOPIB B
BOKKOOOPOOTIOBAaHWX MaTepiayiax, A0 SKUX HEOOXiJHO BIAHECTH 1 JHMBapHi
AJIIOMIHI€BI CILJIaBH.

VY 3B'SI3Ky 3 BHWINE BUKIAICHWM, JJII BHU3HAYCHHS CKJIQJ0BOi CHJIHM TEPTS,
IPOBOJAMIIMCS JTOCTIJKEHHSI aare3ifHol B3aeMOJIl NPEJCTaBHUKIB IHUX CILIaBIB 3
MBUAKOPi3adbHOI cTamumo POMS®3 (Tak sK OUIBIIICTh PIKYUYHUX I1HCTPYMEHTIB
JAHOTO THITY BUTOTOBISIETHCS 3 III€] CTalll), a TaKOX MPEICTAaBHHUKIB aFOMIHIE€BUX
cruiaBiB 3 TOHKUMH 3HOcoCTikuMHU nokputtamu KOH Ti 6 131. 1 KOH TiN 10 1i3H.,
10 HAHOCATHCA HA PLKYUl IHCTPYMEHTH 3 IIBUAKOPI3aJIbHOIL CTall.

AnresiiiHa B3a€MOisSi HAa KOHTAKTHHUX ITOBEPXHSIX TBUHTOBHX CBEpPIET
MPU3BOJUTH J0 MUKJIIYHUX HABAHTaXKEHb, JECTaO1II3y€e CUIU Pi3aHHA 1 MOMEHT, IO
KPYTUTh, TEMIEPATYpy 1 KOE(DILIEHT TEPTA B 30HI KOHTAKTY, a TaKOX 1HII (13UYHI
napamMeTpu Tmpoiecy pizaHHg. JlaHuwil mpoliec crnpuse BUHUKHEHHIO HApOCTIB 3
Marepiainy, 1o oOpoOJsie€ThCA, HAa KOHTAKTHHUX IIOBEPXHS CBEpjjla Ta BTOMHHUX
HaIpy>K€Hb B 1HCTPYMEHTI 1 BIAPUBY MIKpPO- 1 MAKpOYacTOK 1HCTPYMEHTaJIbHOI'O
Marepiany. Tak $K, HapOCTH BUHUKAIOTh B yMOBaX Jii BHUCOKHUX TeMIEparyp 1
BEJIMKNX KOHTAaKTHUX HAIpPYT, TOMY YacTO 3a IHTEHCHUBHICTIO iX YTBOPEHHS CYISAThH
PO aAre3iiHy B3aEMOJII0 IHCTPYMEHTAIBHOTO 1 TOTO MaTepiaily, o 00poOIsIe€ThCs.

Jlns Toro, mo0 BU3HAYMTH aJre31iHy CKIIAJIOBY CHUJIM TEPTS IIPOBOJIMMO CEPit0
ONMWTIB Ha JOCHIJIHIA YCTAaHOBILI, L0 NPUOJMKAE YMOBH NPOBEICHHS OIMUTIB [0
peanbHUX, Ta BIAMOBIAAIOTH MPOTIKAHHIO TIPOIECIB Tpu 0O0poOIl aertanein 3
QJTFOMIHIEBUX CIJIABIB.

MiuHicTh aAre3ifHOro 3B'I3Ky Ha 3pi3 BU3HAYaId JUHAMOMETPOM 1
peecTpyBanu ocuwiorpadom, Mpu IbOMY YaCTHHA EKCIIEPUMEHTIB MPOBOIMINA 3
HarpiBaHHSM 3pa3KiB.

[Tnockuii 3pa3ok, MO0 Mae MEHTPAIBHUN OTBIp 5 MM, CTHCKaIM MDK JBOMA
KOHIYHUMH TIOBEPXHSMH 1HJEHTOPY, 3 IMBHIKOPI3AIbHOI CcTayii Mapku P6MS®3.
Buwmiproroun 3ycuiuis, HeoOXiiHe JUisi oOepTaHHs 3pa3ka, Py PI3HUX TeMIlepaTypax i
THUCKY, BU3HA4YalW TUTOMY CHJIy TEpTS, sIKa MPU JOCUTh BUCOKIM TE€OMETPUYHIN

TOYHOCTI KOHTAKTHHUX IIOBEPXOHb IHJCHTOpPA 1 HHU3BKOI IIOPCTKOCTI, JOPIBHIOE



TaHTEHITIaJTbHOT MIITHOCTI aAre31iHUX 3B'sa3KiB. KOHIYHI TOPIIEB] MMOBEPXHI 1HIECHTOPY
nutigyBany 1 mpuTupany, 3a0e3neyuBIIM MOPCTKICTh moBepxHi Ra = 0,04 ... 0063
MKM.

3riiHO ICHYIOUMM YSIBJICHHSIM IMPO ajre3iifHa B3a€MOJisl TBEPAUX TiT BIUIUBAE
Ha YTBOPCHHs 1 pyHHYBaHHS MICTKIB CXOIUIFOBAaHHS, J¢ OCHOBHHM BIUTUB POOJIATH
(hi3MKO-MEeXaHIYH1 BJIACTHUBOCTI MaTepiaiiB, HOpMaJbHI HANpyrd 1 TeMmIepaTypa B
30HI KOHTakTy. s pI3HUX TBEPAMX TUI BCTAHOBJICHUW 1 EKCIIEPUMEHTAIBHO
HIATBEP/DKEHUM OIHOMIHAJIBHOI 3aKOH aAre31MHOro TepTs, 3TIIHO 3  SKUM

TaHTEHI[1aJbHA MII[HICTh aATe31HHOTO 3BS13KY (7, ):

Ta=7Tpt ﬁp
ne T, - 3pyLIeHUH omip aiare3idHoro 3B'aA3Ky; f - (AaKTUUHUI KOHTAKTHUM THUCK
(HOpMasbHE HaINPY>KEHHS B 30HI KOHTAKTY); O - KOE(IUIEHT 3MIHEHHS aiIr€31iHOro
3B'A3Ky. Tak, sK BIIOMO, IO MapaMeTpu 7, 1 P € (QyHKII€I0 TeMIepaTypu B 30HI

KOHTaKTY.

TanreHmiasbHa MIIHICTh aATe31MHOTO 3B'S3KYy Ha KOHTAKTHUX ITOBEPXHSIX
IHCTPYMEHTY BHU3HAYAE€THCA, SKIIO BI1JIOMI 3aKOHOMIPHOCTI 3pYLIEHOTO OIOpYy 1
koe(dimieHTa 3MIIHEHHS 3B'A3Ky B 3aJIEKHOCTI Big Temmeparypu. Jus ix

BCTAQHOBJICHHSI Ha JOCHIiAHIN ycTaHOBII Oynu oTpuMaHi 3anexHocti 7, =f{ p) npu
pisHux Temneparypax. KoediieHT 3MIIHEHHS aAre3idHoro 3B's3ky S, OyB

BUPAXYBAHO, K BIIHOLICHHS NIPUPOLICHHS T, , 10 IPUPOCTY O '

B = Az, o
3pylieHuil omip 7, NpU pPI3HUX TEMIEpaTypax BU3HAYAIM EKCTPAIOJIALIEIO
3anexHocreit 7, ={ p), Ha HOpMalIbHY HYJIbOBY HaIpyTy:
T, =7, —1pu p=0.
I'padiku 3anexxHOCTI 7, Bl HOPMAJIbHUX HAIPYKEHb O IPU PI3HUX TEMIIEpaTypax
t°, C naBeneHo Ha puc. 1.

BcraHoBUTH TpUYMHY YTBOPEHHS HApOCTIB Ha KOHTAaKTHHUX IOBEPXHSIX

IHCTPYMEHTY MOXXHa JIMII€ Ha OCHOBI KUIBKICHOI OIIHKA CHUJ aAre3iHOro 1



MexaHiuHoi B3aemonii. lle 703BOMUTH BCTAHOBUTHU MPHUPOAY CHIJI TEPTS 1 YacTKy

aare3iifHO1 B3a€MOIIT B CHJI1 pi3aHHS.
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1 - O - - mpu B3aemoxii POM5®3 1 amroMiHieBOTO cIiaBy AK7nu,
2 -0- - mpu B3aemoxii T1 1 anrominieBoro crinaBy AK7nu,
3 -A- - npu B3aemoii 71 1 amtoMiHieBoro cruiaBy AK7ny.
Puc. 1. - I'padiku 3anexKHOCTI 7, BlJ HOPMAJIBbHUX HANPYXKEHb O IPH PI3HUX

temmneparypax t°, C.

JIist BCTAHOBJIEHHS! BIUIMBY CWJI aAres3ii Ha 3HOC pi3ajbHOTO 1HCTPYMEHTY,
HEOOX1JHO BHUSBUTH 3aKOHOMIPHOCTI 3MIHU TaHTCHIIIHHOI MIIHOCTI aAre3idHoro
3B's13Ky. Tak, SIK CTIMKICTh TBUHTOBHUX CBEpAEIN 3 MIBUAKOpPi3aibHOI cTtani POMS®D3
BU3HAYAETHCS, 3HOCOM MO 3aJHIM IOBEpXHI TOJOBHMX pI3aJbHUX KpaloK 1

nepeMUyYkd. Y CBOIO 4Yepry BHU3HAuadud CHJIM aJre3iiiHOi B3aemMojil MO 3aaHii



MOBEPXHi IHCTPYMEHTY. IX po3paxoByBalu, BUKOPUCTOBYIOUM HaBeleHi B cTaTTi [5]
JaHl PO 3aKOHOMIPHOCTI 3MIHU CEpPEAHIX HOPMAaTbHUX HAINPYKEHb HA KOHTAKTHUX
MalaHYMKax, TeMIlepaTypH pi3aHHS, a TaKOXX BCTAHOBJICEHUX 3aKOHOMIPHOCTEH
3MIHH [TapaMeTpiB aAre3iiHoi B3aemonli 7, 1 .

Po3paxoBana TaHreHIiagbHa MIIHICTh aAre31MHOTO 3B'SI3KY Ha  3a7HIX
IOBEPXHSX IHCTPYMEHTY AT, MaTUMeE AEAKUN CEpeIHE 3HAUEHHs, TaK K HOpPMaJIbHI
HAIPyT' Ha KOHTAaKTHUX MalJaH4YMKaX 3MIHIOETHCS 3a €KCIIOHEHIIAIbHOMY 3aKOHY.
ToMy HOpMamnbHI HalpyXEHHS Ha 3aHI MOBEPXHI IHCTPYMEHTY MalOTh, HalO1IbIIe
3HAUYEHHS MOOJHM3y pIXKYy4oi KPOMKHM 1 Ha JUISHII KOHTaKTHOI IUIOLIAAKUA Oyne

MaKCHMaJlbHa TaHTE€HIllaJIbHA MIITHICTh a/Ire€311HO1 3B'3KY.
dopMa ernopyu HOpMaJbHUX HANpPyKEHb MaJIO 3MIHIOETHCS BIJl YMOB 00pOoOKHU

[2], TOMy MOHa BBaXaTH, 1[0 3MiHA CEPEIHHOTO 3HAUCHHS TAaHT€HI1AJIbHOI MIIHOCTI

anre3ifHOrO 3B'SI3KYy 7, 3aJI€KHO B IIBUIKOCTI pi3aHHS Oyle BigoOpa)aTu 3MiHa

CWJIM aJIT€31MHOT0 B3a€MO/I1i HA KOHTAKTHOMY MaiiJIaHYUKY.
Ha wminHicTs aare3ifHoro mBa BIUIMBAIOTh JBa (paKTOpU: MOro TEIJIOBE pa3
3MIIHEHHS 1 Aedopmariiiiie 3MIIHEHHS T JII€I0 HOPMAJIbHUX HAMpyXeHb. Tomy

BIUIMB IIBHJIKOCTI Ppi3aHHS Ha CIIBBIJHOIICHHS CYMapHOI TMUTOMOI CHJIM TepTs
Ta, / AT, (puc. 2) Ha 3a/1Hiil TOBEPXHi TBUHTOBHX CBEp/EN i Oy/Ie 4acTKOO afresii

B CHJIl Pi3aHHS.

Jlns nuBapHux amtominieBux cruiaBiB (AK7, AK74, AK7mu, AKSM2 1 AK7119)
KoedilieHT 3MinHeHHs B 13 30unpinenasM Temmnepatypu Q°, C 3menmyotbes. Tomy
MepeBaXHUN BIUIUB POOUTH 3HWKEHHS MIITHOCTI MICTKIB CXOIUTIOBAHHS I €10
3pOCTaroyoi TeMIepaTypu B 30H1 pi3aHHSA. B pe3ynpTaTi MIIHICTH aAre3iitHOro IBa
npy 301IBIICHH] HA MMOYaTKy IHTepBaidy MmBUAKOCTI pizanus (28,13 ... 35,17 m/xB.)
JEUI0 3pOCTa€, a MOTIM PI3KO 3HIKYEThCS. Y 3B'S3KY 3 ILIUM 3aleXHICTh AT, BiJ
IIBUJKOCTI pi3aHHS V, M/XB. BH3HAYAa€ThCS XapakTEPOM 3MIHM HOPMaJIbHUX

HaIIpyKEHb.

IIpu 00poOIi raAMOOKUX OTBOPIB B JIMBAPHUX aJIOMIHIEBUX CILJIaBaX B

1HTEepBall MBUAKOCTEN pizaHHsa Bix 28,13 mo 35,17 mM/XB. HOpMallbHI Hampyrua p



3pOCTAIOTh y I'ATh pa3iB, 0 BUKIMKA€E 30UIbIIeHHS A7, B LIbOMY 1HTEpBail B JBa
pasu, a TOTIM 3HWKEHHS [0 KOJHUIIHHOTO PIBHA, 3MEHIIECHHS HOPMAaJIbHUX

HAalpy>KEeHb CYIIPOBOIKYETHCS 3HIKEHHAM AT, .
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Puc. 2. - BituB mBuaKocTi pizanHs V, M/XB. Ha CITIBBITHOIIICHHS a/IM€31HHOT

CKJIaJI0BO1 1 CyMapHOi MUTOMOI CHJIH TepTs Tg / ATa []

TakuM 4YMHOM, Ha OCHOBI CHUIBHOTO aHaI3y JMJaHUX MOJIETIOBaHHS 1
3aKOHOMIPHOCTEH 3MIHM KOHTAKTHUX XapaKTEPUCTHK B 30HI pi3aHHA, MO 3aJHIX
MOBEPXHSX Ppi3aJbHOTO I1HCTPYMEHTY, BCTAHOBJIEHI CHIBBIIHOUIEHHS aAre3iiHoi
CKJIQZIOBOi TIMUTOMOI CHUJIM TepTAd A0 MexaHiuHoi. lle mae ysBIeHHS mNpo poJb
MEXaHIYHOTO Ta aAre31WHOTO YWHHUKIB y Tpoleci (QPUKIIAHOTO B3aeMOii
THCTPYMEHTY 1 00po0OoBaHoro marepiany. OueBHIHO, 0 UMM BUIIE TaHT€HI1AJIbHA
MILHICTh aJIr€31HHOrO0 3B'SI3KY 3a CyMapHOIO CHJIOIO TE€PTs, TUM 3HauHilIe OyJe poJib
cun aaresii. [Ipu o6poOui nuBapHoro amtoMiHieBoro criaBy AK7 ocHOBHMI BIUIMB

Ha 3aJHIA TOBEPXHI PI3aJIbHOTO 1HCTPYMEHTY Ha MpOLEeC TEePTs HAAalTh CHIA



aaresiiiHoro B3aemonii. [Ipu 06poOui auBapHux amominieBux criaBaB AK7, AK74,
AK7ma, AK5M2 i AK7I19 ocHOBHMII BIUTMB Ha 3agHId TOBEPXHI Pi3adbHOTO
IHCTPYMEHTY Ha MpPOLEC TEPTS HAIAI0Th CHJIM MEXaHIYHOT B3a€EMOJIII.

3a maammu pobotu [3], MEexaHi3M TOJIOMKHA TBUHTOBHX CBEpPJIET, 3aCHOBAHHA
Ha T0sB1 B 30HI 00poOKM "myxkux" 1 "HIIIJIbHO3MAKOBAaHUX'" TMAKETIB CTPYKKH, IO
HiATBEPIKYETHCS  TIOCBIIYEHUMU 1 CTAaTUCTUYHUMM JAHUMH, TPOBEACHUMH Ha
XapKiBCbKOMY TpPaKTOPHOMY 3aBoji. ToMy 3aKymopka CTPYKKOBUX KaHAaBOK 1
YTBOPEHHS MaKETIB CTPYKKH, 1 SIK HACTIJOK I[LOTO MOJIOMKA CTaHJAAPTHUX TBUHTOBUX
CBEp/CII BiIOYBAETHCS 32 TAKOKO CXEMOIO PUC. 3 B TPH €TaIlH:

Uepe3 HETOCKOHANICTh MIMPOKO MommpeHoro crnocod0y Ha AB Tta AJl,
niaseaeHHs COTC no rupia oTBOpY METOAOM MOJIUBY 1 HEMIMOOKOTO MPOHUKHEHHS
OXOJIO/DKYIOUOi PIIMHU B 30HY OOpOOKM 4epe3 3yCTPIYHOIO MOTOKY CTPYKKH, MpHU
30UTbIIIEHH] TIMOWHU OTBOPY O11bII HIX 2 ... 3d, pi3KO MiIBUIIYETHCS TEMIIEpaTypa B
30HI pi3aHHS B cepeanbomy 10 235° C (3amexHO Big Mapku 0OpOOIIOBAHOTO
Marepiaily), a Ha BepmuHI pizanbHux Kpahok g0 300° C. Pizke niaBUIICHHS
temriepatypu 1 mnpaktuuyHa BiAcyTHICTh COTC mpu BHCOKMX TMHUTOMHUX THCKaXx,
MIPU3BOJUTH /10 301IbIIEHHS BIUIMBY CHJI aare3ii B 30H1 pi3aHHs. [Iporec akTuBizarii
aAre3iHOl B3a€MOIi 1HCTPYMEHTAJIBLHOTO 1 OOpOOJIFOBAHOTO MAaTepialiB, B CBOIO
yepry 3017bIIy€ Ha TOJIOBHHMX PI3AJIbHUX KpPOMKax CBepijia, 1 0e3 TOro akTHBHHMA
MpoLIEC YTBOPEHHS, pOCTYy 1 3pHUBY HApoCTOyTBOpeHb (HapocTiB). Hapoctu
YTBOPIOIOTHCS B PE3YJbTATI CHIIBHOI /i BUCOKUX MUTOMHUX KOHTAKTHHUX THUCKIB,
aaresifHoro (3numaHHs ¢GparMeHTIB IMiJl JI€0 MIDKATOMHHUX CHJI) 1 MEXaHI4HOI
B3aeMoJili (TOOTO 3aKJIMHIOBAHHS YAaCTMHOK IPUKOHTAKTHOTO IIapy (QparMeHTiB
CTPYXKH B MIKPOHEPIBHOCTI TEPEIHbOT TOBEPXHI PI3aIbHOTO 1HCTPYMEHTY)
IHCTpyMEHTaJIbHOTO Ta 00poOJtoBaHOro Marepiaiy. B pesynbrari 11i€i B3aemomii
OCHOBHHMX (i3u4HMX sBHUI (PO3TJSHEMO Ha TPUKIANl OOpOOKM JHBapHHUX
ATIOMIHIEBUX CIUIaBiB), B TIpolieci pizanHs Ha nauisHii [ (2...3d) muroma Bara
(parMeHTiB CTPYXKH gocsrae 3HadeHs -. 0,5 rp/cm’, a HapoctiB - 0,8 rp/cM’ mpu
IIUTBHOCTI B 1,5 ... 2 pa3u HUXKYE MIITTLHOCTI OCHOBHOTO 00OpOOIIIOBAaHOTO MaTepiany;

- CriJibHE MeXaH1yHa Ta ajre3iiHa B3aeEMOI1sl IHCTPYMEHTAJILHOI'O Ta TOT'O



Marepiany, MO0 OOpoONIOEThCS B 30HI pizaHHsA (mausaka [) mpuzBoAWTH, SIK
3a3Hayvajocsi paHillle, 4acToMy 3puBY (parMeHTiB HApoOCTIB 3 Mip's pi3ajJbHOTO
1HCTpyMeHTy. Tak sSK aJloMiHIEBI CIUIAaBH BOJIOJIIOThH ITIABUIIEHOI XIMIYHOIO
AKTUBHICTIO 1 CXWJIBHICTIO JI0 CXOIUTIOBAHHS YAaCTHUHOK MeETaly (Yepe3 HasBHICTh
IOBEHAJLHUX TTOBEPXOHb) MK COOOI0 MPHU MiJABUIICHIA TeMIIepaTypi, BiI0OyBa€ThCS
3JIUMAaHHS MUIBHUX (parMeHTIB HApOCTIB 3 €JIEMEHTaMH CTPYXKU. BHacHi0K 1bOTO,
Ha gurstHI 1T (2...4d) cTpykka yIIITBHIOETBCS B CTPYKKOBHX KaHAJIaX TBUHTOBUX
CBEp/eJl 3 YTBOPEHHSIM Tak 3BaHUX "MyXKuX'" MakeTiB. B pe3ynbTaTi BUllle OMUCAHOTO
TpOIIeCy YTBOPEHHs "MyXKHX" MAKeTiB CTPYKKH, ix muToMa Bara mocsrae 0,9...1,2 rp/em®
npu uubHOcTI B 1,0...1,5 pa3u HMKYE LIIIIBHOCTI OCHOBHOI'O OOPOOIIOBAHOIO
Marepiany. [Ipu oOpoOii OTBOPIB CTaHJAPTHUMH CIIPAJILHUMHU CBEpAJIaMU MUTOMA
Bara "MyXKux'" MakeTiB CTPYKKHW Buiie B 1...1,5 pa3u, HDK IpU TakuX K€ yMOBax
00OpoOKM cCreliaIbHUMH CHIpaJIbHUMHU CBEpJUIaMH, TOB'S3aHO II€ 3 TUM, IO B

KOHCTpYKIIiSIX OUX CBCPACII € BCIINKA piSHHHH B o0csTrax CTPYKKOBHUX KaHABOK;

Puc. 3. — Cxema

YTBOPEHHS

MAaKeTIB CTPYKKHU

IpU TTIUOOKOMY

0€3BUBIAHOMY

CBEPIJICHHI.

@ - CHIPYHCRA CROTHGAHHA T - HRLTsHOINAKOGAHT IAKenl
Hapocmiu Ve = 6,28 e cmpyxucknt Ve = 0-0,3 ma'c

y - KPUXKT naxemn - DPASMEHINIL CHIJY HCKIL CROTHO-
cmpyxern Ve = 2,99 mw'c @ GAHHA § Hapocmic Ve = 6,0 aac

YTBOpeHHs "myXkux" MakeTiB B CTPYKKOBUX KaHaJIaX T'BUHTOBUX CBEpEN B
30H1 00poOku (minsuka II), 3a manumu po6otu [2, 3], TPU3BOAUTH A0 MOJATBIIOTO
30UTbLIEHHST BIUIMBY cui anaresii. [IOTiK CTpyKKU CHUIBHO 3 "MyXKMMH' NakeTamu
MEePEMIIIAIOYUCh B CTPYKKOBUX KaHaBKAaX TBHHTOBHUX cBepjien B 30H1 AutsHku [II

(3...4,5d), B3aemo/ie 3 yTBOPIOIOUMMH IMOBEPXHAMU OTBOPY 1 PIKYUOTO IHCTPYMEHTY.



[1ig BrutMBOM aAre3iiHUX CHII 3arajdbMOBYETHCS (CXOILUTIOBaHHA (DpParMEeHTIB HAPOCTIB
1 CJIEMEHTIB CTPYXKKH 3 OOpOOJICHOIO IMOBEPXHEI0 KaHAy OTBOPH 1 TEPEIHBOIO
MOBEPXHEIO0 PIKYUOT0 IHCTPYMEHTY), IIPH IIbOMY HMIBUAKICTH MEPEMIIICHHS "TyXKux"
MaKeTIB 1 ()parMEeHTIB CTPYKKH B MOPIBHAHHI 31 MIBUAKICTIO CXOAY CTPYKKH B 30HI
pi3aHHS 3MEHIIYETHCS. 3araibMyBaHHs CTPYXKKH 30UIbIIY€E TEMIEPATypy HArpiBaHHS
pi3aJIbHOTO IHCTPYMEHTY Ta oOpoOmtoBaHoi neranmi Ha aurtHin III, 3a paxyHOk
BTOPHMHHOT KOHBEHIIIT TeIjIa 3 CTPYKKH [4], cpusitoun 301IbIIEHHIO CXBAaTUBAEMOCTI
(hparMeHTiB CTPYKKH MK cO0010 1 "MyXKUMHU'" MaKeTaMH ITiJ] BIUIMBOM CHJI ajaresii i
BUCOKHMX IMUTOMHUX THCKIB, BHKJIMKAaIO4HM MPU LBOMY OCBITa "O[IJIBHO3MAKOBaHUX'
MakeTiB cTpyxku. Temneparypa B 30H1 AuistHKY Il miaBumyetscs B 0OpoOItOBaHOi
netam jgo 140 ... 160° C, B pixyuomy iHCTpyMeHTi - 360° C. Takuii BenuKuit
IHTEpBAJI TEMIIEPATYP MOSCHIOETHCS XOPOIIKUM PO3CIIOBAaHHAM Teria B 00pOoOTII0OBaHOT
JeTai 1 HEJOCTATHIM OXOJIOKEHHSIM PIKY4YOro 1IHCTPYMEHTY a00 CTOKOM 3 HbOTO
teriotd. KpiM 1poro, B 1bOMY IHTEpBaJll TEMIEPATyp BUHUKAIOTh CIPHUSATIMBI
YMOBH IIJIBUILIECHHS aJre31MHOTO B3aeMOJIl, Tak SK i CWIM ajre3li Ha MpsaMy
3aJIeKUTh Bl BEJIMYMHHM 3HAY€Hb TeMIeparypu. B pe3yibTaTi CHUIbHOI B3a€MOIl
aAre3iifHO1 CKJIaI0BOI CHJIM TEPTS, BUCOKUX MUTOMUX KOHTAKTHUX THUCKIB 1 TEIJIOTH
(Temmiepatypu), "mmabHO3MakoBaHI"  makeTH  CTpyXku Ha  giursHIn 111
3araJbMOBYIOTHCSl 1 TIOBHICTIO 3YNHUHSIOTHCS, BUKJIMKAIOUM MPU LIBOMY 3aKYyMOPKY
CTPYKKOBHMX KaHajiB TBHHTOBUX CBEpJed 1 SK HACIHIJOK MOJOMKY pI3aJIbHOIO
IHCTPYMEHTY.

OTxe, YMOBH TMOPOKYIOTH TPOIEC aKTHMBHOTO HApOCTOYTBOPEHHS, IMOSBU
"myxkux" 1 "IIUIbHO3MAKOBAaHUX" TIAKETIB CTPYXKKHU TMOB'sI3aHl: [MO-Tiepiie, 3
aAre3iiHUM 1 MEXaHIYHUM B3a€EMOJIEI0, MO-APYTe, 3 HEJOCKOHAIOK KOHCTPYKIIIEO
CTaHJIAPTHHUX 1 CHEMiaIbHUX TBUHTOBUX CBEpEI, MO-TPETE, 3 HEAOTIKAMU METOIY
nogadi COTC B 30Hy 00poOKH.

PimenHst 7aHoi mpoGieMHu MOXIIMBE PI3HUMH COCO0aMH, OJTHAK Y 3aJIEKHOCTI
Bil 3aCTOCOBYBAaHMX pIlIEHb 3alpONOHOBAHUX JOBIAKOBOIO  JIITEPATYypOIO,
co0iBapTiCTh 00POOKM TTUOOKHX OTBOPIB OyJe Pi3HOIO, HAWOULIBII MEPCHEKTUBHUM

OyJie TOM BapiaHT, MPU SIKOMY, COOIBAPTICTh 30UIBIIIMTUCS MEHE BChOTO.



AHani3 oJepXKyBaHOi B TMpoleci pi3aHHS CTPYXKKU T[OKa3aB, LI0 NpHU
3arouyBaHH1 BepmuHu cBepana mo 'OCT 19548-88 yTBopeHa CTpyXKa BUXOIUTH
3IMBHUM, Y BUTJISA1 JIOBFMX CTPIYOK 3 PO3IPBAHUMHU KpasiMH, IO 3aKIHUYIOTHCS
KOHYCOMOJIIOHUM 3aBUTKOM. Y Mipy 30UIbIIEHHS TTMOWHU OTBOPY JOBKHMHA CTPIYOK
3MEHIIYEThCS, aje 3pOCTa€e JOBKHMHA KOHYCOIOMAIOHUX 3aBUTKIB. Taka 3MiHa dhopmu
CTPY)KKH BeEJI€ 10 3HIKCHHS CTaOUILHOCTI TIpoIeCy pi3aHHSA, B pe3yJbTari
301IBIIYIOTECS. CUJIM TEPTS MPU YTBOPEHHI 1 BUJANCHH cTpYXKU. [Ipy BUKOpHCTaHHI
POINOHOBaHO1 (OPMH 3aTOUYBaHHS BEPIIMHU CBEP/JIa, yTBOPEHA CTPY>KKa BUXOJIUTh
CEerMEHTHOMU (MpsAMOKYTHOT popmu) 3 posmipamu 3x0,3X5 MM i JTeTKO BUIASIETHCS 13
30HU PI3aHHS.

3acToCyBaHHs 3alpPONIOHOBAHOI 3aTOYyBaHHS CIHELIalbHUX cBepaen [5]
JO3BOJIUTh OOpOOJIATH 1HIII MaTepiaid 3 TUM K€ e(EeKTOM, KM OTpHUMaHO IpH
00poOl1i JIMBApHUX ATIOMIHIEBUX CIUIABIB CTAHAAPTHUMH CHIpAJIbBHUMH CBEpJIaMU

Ha BAT «XT3».

BucnoBku

1. Jns yCyHeHHS WIKIAJIMBUX BIUIMBIB (PI3UUHHUX SBUI, HEAOCKOHAJIOCTI
KOHCTPYKIiH cBepaen i1 crnocoOy momadi COTC mpu rnmmbokoMy O€3BUBOIHHE
CBEPJIIHHI OTBOPIB HEOOX1THO:

1. 3HM3UTH WKJIMBUKA BIUIMB  aJre3ifHOTO B3aeMOJIi 32 PaxyHOK
3aCTOCYBaHHS TOHKHX 3HOCOCTIMKUX TBEPAMX IMOKPUTTIB 3 HITPUY 1 KapOiy TUTAHY
(KOH TiN 10 131. I KOH TiC 10 13n.), lllo HaHOCHTBCS Ha piKydy YaCTHMHY TBUHTOBOTO
CBEp/IIa, TaK SIK 3HOCOCTINKI MOKPUTTS 3HMKYIOTh BIUIMB CUJI aaresii B 1,5 pasu.

2. 3HU3UTH LIKIAJIUBUI BIUIMB MEXAHIYHOI B3a€EMO/II 33 paxyHOK 3aCTOCYBaHHS
MOJIIPOBKH 1110 YTBOPIOE TOBEPXHI CTPY>KKOBUX KaHABOK.

3. Jns 3HMKEHHS aKTUBHOCTI MpPOLIECY HApOCTOYTBOPEHHS Ta 3MEHIIEHHS
(GbparMeHTIB CTPYXKKH, a TaKOX JJIsi YCYHEHHS TpOILIeCy YTBOPEHHS IMAKETIB B
CTPY>KKOBUX KaHaJIaX, 3a JaHUMHU pPoOOTH [2], HEOOXiAHO Ha PDKYYOi YACTHHHU
IHCTPYMEHTY IO TNEepeaHid 1 3a/JHii MOBEPXHI BBOJUTH €JIEMEHTHU IJs JPOOJICHHS

CTPY’KKH, SIK1 JI03BOJISIFOTH MIABUINATH TTHOMHY 00poOKu oTBOpiB a0 10...15d i



CTIHKICTH pi3anibHOTO IHCTpYyMeHTa Ha 30%.

3acTocyBaHHS BHIINEC TIEPEPAXOBAaHUX METOJMIB 1 CIOCOOIB JIO3BOJISAIOTH
smeHUTH KimbKicTh COTC, HeoOXimHEe Mg OXOJIOHKEHHS, a B PsAl BUMAIKIB
MOBHICTIO BiJ HHOTO BiAMOBUTHCA. KpiM IIbOr0 BOHM CIPSIMOBaHI Ha 3HI)KEHHS
IIK1IJTMBOTO BIUIMBY (PI3MUHMX SBUII, 110 MPOTIKAIOTh B 30HI 0OPOOKH, 1 3HWKYIOTh

BIPOT1AHICTD MMOJIOMOK I'BUHTOBHUX CBEPJICIL.
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