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JOCJIIKEHHSA TEPTS ITPU XOJIOIHIN MJIACTUYHIN JED®OPMAIIII

Jlis xapakTepucTHKH cTaHy (ochaTHOr0O MACTUIIBHOTO IMOKPHUTTS 3allPOIIOHOBAHI HOBI TEPMIiHM:
CKIHOTpaMa, a TaKo)X 4acTKoOBi KoedimieHTn cyuinbHOcTI K., (mo3moBxkHii) i Ko (TaHreHmianbHui).
Hns Buznauenns K, 1 Ky ctBopeno mpuctpoi JIC-1 # 1C-2, siki no3Bonunu BusHauuTt K, it Koy Ha
OyIb-sIK1M JUISIHIII KOHTAKTHOI MMOBEPXH1 y BUIJIAA1 CKIHOrpamu abo yucia. EkcriepumeHTansHo BCTa-
HOBJICHO, 1110 KOE(]illi€EHTH CYIUIBHOCTI 3aJIeKaTh Bl BUAY omepalii, (GopMH iIHCTpyMEHTa i po3MipiB
3aroTOBaHKH. Y BEICHO BKIIUBE YIS MIABUIIICHHS CTIMKOCTI IITAMITIB TIOHSTTS — Jllarpama 3HOIIYBaH-
Hi. JlaHO nediHiliro HOBOro ajst oOpoOKM MeTanliB THUCKOM TepMiHa — nuisax tepts L(k). HaBeneno
¢byHKIII0, 32 JOMOMOrow sikoi MoxkHa oOuucautu L(k) 3anexHo Bin KoopauHaTh k KOHTAaKTHOI
noBepxHi jAedopMyrouoro iHCTpyMmMeHTa. /[l BU3HAUYEHHS TEPTs HAa KOHTAKTHUX IOBEPXHSIX
IHCTpyMEHTa B Ipoliecax IIacTU4YHOi aedopmartii aBTopu po3podunu npuctpiit 1T-4, mo no3Bonuia
BU3HAYUTH T, NPU HOPMAJIBHUX TUCKAX aX 10 Gy / 65 = 8. EXCliepUMEHTaIbHO JOCITIIKYBalU TEPTS
Ha KOHTAKTHHX MOBEPXHAX cTasieBUX (hocdaToBaHBIX 3pa3KiB, MpocoueHUX KoHueHTpatomM HB-5 abo
rocrogapchkuM MuiioM. Ha mifcTaBi ekcriepuMeHTOB 1oOyoBaH1 rpadiku 3ajJekHOCTI KoedimieHTa
TePTST W= T¢ / Oy BiJ HOPMAJbHOIO THCKY G, 1 IIBHIKOCTI MEPEMIIICHHS 3aroTOBAaHKH I10
THCTPYMEHTY V.

Jist XapaKTepUCTUKU COCTOSTHUS (POCHATHOTO CMa30YHOTO MOKPHITHS MPEIOKEHBI HOBbIE TEPMHHBI:
CKHHOIpaMMa, a TaKKe 4acTHble Ko3(p¢uiumentsl cromHocTy K, (mpomonbuelif) u Ky (TaHren-
mmaneHbli). st onpenenenus Ko, u Koo cozmanst ycrpoiicta IC-1 n JIC-2, koTopslie 1M0O3BOIMIN
onpenenuth K, 1 Koo Ha 110000M yuyacTKe KOHTAKTHOM MOBEPXHOCTH B BHJI€ CKUHOTPAMMBI UJIH YHUC-
7a. DKCIEPUMEHTAIBHO YCTAaHOBIIEHO, YTO KOA((HUIIMEHTHI CIUIONIHOCTH 3aBHUCST OT BUJA OTEpallnH,
(GopMBI HHCTPYMEHTA U Pa3MEPOB 3aroTOBKU. BBeIeHO BasKHOE IS MOBBIIIEHUS! CTOMKOCTH IITaMIIOB
MOHSATHS — IMarpamMMa W3HammBanus. Jlana neuHULNS HOBOTO Uit 00pabOTKH METAJUIOB AaBICHHEM
tepmuHa — yTh TpeHus L(K). [TpuBeaena GpyHKIUs, ¢ TOMOIIBIO KOTOPO MOKHO BhIUUCIUTh L(k) B
3aBUCUMOCTH OT KOOPAMHATHI Kk KOHTaKTHOW MOBEPXHOCTU AePOPMHPYIOIIETO MHCTpyMeHTa. [lis
ONpECIICHUs] TPEHUSI Ha KOHTAKTHBIX IOBEPXHOCTSAX MHCTPYMEHTA B MPOLECCAX IIIACTUYECKOU Jie-
¢dopmanmu aBTOpHI pazpadoranu ycTpoicTBo J[T-4, 9TO MO3BONMIO ONPEACTHTD T, MPH HOPMATBHBIX
JABJICHUSX BIUIOTH JI0 Gy / Gs = 8. DKCIEPUMEHTAIBHO HUCCIICAOBAIM TPEHHE Ha KOHTAKTHBIX TTOBEPX-
HOCTSAX CTaJIbHBIX (hocaTUPOBAHHBIX O0OpPAa3IOB, MPONMUTAHHBIX KoHLEHTpatoM HB-5 wmm xo3sii-
CTBEHHBIM MbIJIOM. Ha OCHOBaHMM SKCIIEpUMEHTOB ITOCTPOEHBI I'paMKH 3aBUCUMOCTH K03(ppuiineHTa
TPEHUSI Wy= Tx / Gr OT HOPMAJIBHOTO JABJIECHUS G, M CKOPOCTH MEPEMEILEHUS 3aTOTOBKHU 110 UHCTPY-
MEHTY Vo.

For phosphate lubrication coating state analysis we define such terms as scinogramm and also partial
coefficients of lubricant coating ratio K., (longitudal) and K. (tangentional). For their experimental
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investigation we created the installations JIC-1 and JIC-2. They give us the possibility to define K,
and K on any part of contact surface as the scinogramm or definite number. Important for tool wear
rise conception — wear diagram — is inserted. The definition of new term for mechanical working —
path of friction L(k) — is given. There is given also the function for calculating L(k) as a function of
contact surface coordinate k. For definition of friction on tool contact surfaces in processes of plastic
deformation authors worked out the unit, which allowed to define 1, under normal pressure up to o,/
os = 8. The friction on contact surfaces of steel phosphate specimens which were impregnated by the
concentrate Hb-5 or soap was investigated in the experimental researches. On the base of our experi-
ments the graphs of friction coefficient p,= 1. / o, dependence of normal pressure and velocity of
specimen movement on the surface of tool were built.

Binoma Benuka KuUIbKICTh poOIT 3 TepTs. OAHAK Yy HUX HE BUCBITIEHI HACTYIIHI
BXUIMBI NUTAHHA: 1) SIK pO3MOJIISETHCS MACTHIIO IO KOHTAKTHIM MOBEPXHI 1HCTPYMEHTA
B mporeci aeQopMyBaHHS MeETally, K 3aJI€KUTh KOHTaKTHE JOTUYHE HAIMPY>KEHHS BiJ
yMOB Jieopmariii ¥ KOOpAMHAT KOHTAKTHOI MOBEpXHI T, (k, [), ne k, [ — y3arajabHeH1 KOOp-
JTUHATH KOHTAaKTHOI MOBEpPXHI1 1HCTpyMeHTa (X,),z, 7,0,z 1 T.I.); 2) 4UM HPHUHIUIOBO
BIJIPI3HSETHCS TEPTSA B MAIIMHHUX MMapax BiJl TEPTS MpU 0OpoOJICHHI METaIiB TUCKOM; 3)
K BUMIPSATH TEPTSA NPH TyKE BEIUKUX HOPMAJIBbHUX HAMPYXCHHSIX HA KOHTAKTHUX TIO-
BEPXHSIX 3aroTOBaHKW, IO XapaKTepHI [UIsl MPOLECIB BHUIABIIOBAaHHS M XOJOJHOTO
00'€eMHOT0 HITaMITyBaHHS.

[IpornoHoBaHa unTa4yeBi CTATTS MPUCBSUYCHA BIAMOBIASM HA 111 BaXKJIUBI MUTAHHS.

1. V knmacnuaux pobotax 3 TepTs (Hampukiaa, y podorax ®@. boynena it JI. Teiibo-
pa) MoKa3aHo, M0 KOHTAaKTHE JOTUYHE HAMPYXCHHS T, , @ BUXOJIUTh, CHJIA TEPTH, 3HOIIY-
BaHHS IHCTPYMEHTA 1 AKICTh JIeTallel, TICHO MOB'A3aHi 31 CTAHOM MAaCTHJIBHOTO MOKPHUTTSL.
3aNex)HICTh MIXK T, ¥ KOE]IIIIEHTOM METAJIEBOT0 KOHTAKTy, sika orpumana @. boyaeHom i
M. TeitbopoM, y HAIIUX MO3HAYEHHSIX MOKHA MPEJCTaBUTU y BUIJISII

w=(I-K) .+ K. 1. (1)

Tyt 7y, ¥ 17, — AOTWYHI HaANpYyKEHHS IUIMHY OCHOBHOTO MeETally M MacTuia
BianmoBigHO, Mlla; K.— xoedimieHT CyinpbHOCTI MacTUIbHOTO MOKpUTTS (Y . boyaena i
J. Teiibopa (1- K.) — Koedilli€eHT METATeBOTO KOHTAKTY ).

Opnak y 3ragaHux podoTax HE PO3TJISAAETbCSl MUTAHHS PO T, SIK CaM€ MACTHIIO
PO3MOIISAETHCSA B TIpolieci AeOpMyBaHHS 3arOTOBaHKH, K BU3HAYMTH KOe(IIlieHT MeTa-
JIEBOTO KOHTAKTy. ABTOpaM yJajocs BiJIIIYKaTH METOAMKY, IO J03BOJMIa 3adikCcyBaTu
CTaH MaCTWJIBHOTO MOKPHUTTS Oe3rocepeHbo B mpoteci aedopmyBaHHs. s XonoaHOro
BUJIABIIIOBAHHS CTAJIEBUX JETalled BUKOPUCTOBYIOTH TBEpJIE MOPUCTE MIIMACTUIBHE IO-
KpuTTA (PpocdaT HuHKY ad0 Maprasio), o0 IpOCOUYyIOTh MACTUIIOM (3BUYAHHUM TOCIIO-
IapchbkuM MmiIoM, abo konmeHtpatom HbB-5). @ocdaTha miiBka MIITHO BTPUMYEThCS Ha
MOBEPXHI J1Ie(pOpMOBaHOT 3arOTOBAHKH 1 CIY>KUTh €KPAHOM, IKUH MEPEIIKOKAE YyTBOPEH-
HIO KOTEPEHTHHUX 3B'A3KiB MK METaJIOM 3aroTOBaHKH i METaJIOM iHCTPYMEHTa, a MacTUIIO
3MEHIIIYE TEPTS MIXK 3arOTOBAHKOIO Ta KOHTAKTHUMU TOBEPXHSIMHU.

ToBiMHA MAMACTHIBLHOTO MOKPUTTS ((PpocdaTHOI MITIBKU) CTAaHOBUTH 25...40 MKM.
VY nporeci BUAABIIOBaHHS Y 3B'13KY 31 3HAYHOIO TJIACTUYHOIO AehOpPMAIli€l0 3aTOTOBAHKH
il ¢opMa i po3Mipu 3MiHIOIOThECS, a (pochaTHa MmIiBKa CTOHIIYyeThcs. Hampuknazn, npu
BUJIABIIIOBaHHI JeTajiell TUITy CTaKaHIiB Ha 30BHINIHIA MOBEPXHI TUTIBKA CTOHIIYETHCA Y
1,5...2,0 pa3u, a Ha BHYTpimIHINA nmoBepxHi — ax y 10...12 pa3zis. Sxkuo ToBuwmHa dpocdaTHoi
IUTIBKY TEPEBUIILYE 5 MKM, TO BOHA 30epira€e CyIiJIbHICTh. SIKIIO K TOBIIMHA IJTiBKU CTa€
MEHIIIOI0O 3a 5 MKM, TO BOHa 3J00yBa€ OCTpPIBKOBY OymoBy. OpjHak, KOJW IITiBKa
M1MAaCTHJIBHOTO MOKPUTTSI CTOHIIYETHCA M pO3PUBAETHCS, MACTUIIO 3 KOHTAKTHUX MOBEp-
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XOHb MiJI II€F0 BUCOKMX HOPMAJIBHUX HAMPYXKEHb YACTKOBO a00 MOBHICTIO BUJIABIIOIOTHCH,
€KpaHyBaHHS MOPYIIYETHCS, YTBOPIOIOTHCS IOBEHUIbHI MOBEPXHI, MO SKUX BIIOYBA€THCS
CXOIUTIOBaHHSI METaly 3arOTOBAaHKU 3 MeTajioM iHCTpymeHTa. Lleit gakt miaTBepaunu mo-
CJILJIPKEHHS, SIK1 POBECH] Ha pEHTIe€HIBCbKOMY MiKkpoaHanizatopi MAP-2.

VYTBOpEHHs Ha 3aroTOBaHKaX MOBEPXOHbB, BUILHUX Bi GochaTHOro MOKPUTTS i Ma-
cTiwia (MU Ha3BalM TakKl MOBEPXHI IOBEHUIbHUMH), TPU3BOIUTH 10 KaTaCTPO(IUHOTO 3HO-
IIyBaHHS IHCTPYMEHTA, 3HAYHOTO 30UIbILIEHHS 3yCHIUIsl 1eopmartii i pi3Koro moripuieHHs
SKOCT1 BUTOTOBJICHUX JieTaliel (Ha TXHIX MOBEPXHSIX YTBOPIOIOTHCS TITUOOKI PUCKH).

Tomy nnsi HOpMaJILHOTO MPOTIKAHHS MpolieciB Aedopmallii cTajieBux AeTalield He-
OOX1HO HaMiifHE eKpaHyBaHHS TOBEpPXHI 3aroToBaHkW. lle MoXHA 3pOOUTH, 3HAIOYH
3aKOHOMIPHOCTI po3noAuIeHHs Poc(aTHOrO MOKPUTTSI.

Jlnis XxapakTepucTUKH cTany ¢Gpoc(aTHOro MOKPUTTS aBTOpaMH 3aIPONOHOBAHO BH-
KOpUCTATU Koeghiyienm cyuinonocmi nokpummsa K.

K.-(As — 24, )/As5. (2)
Tyt A; — mnoma 6a30B01 AUISHKH, HA SKil BU3HAYAE€THCS KOSDIIEHT CYyHIIbHOCTI, Mm?; XA,
— cyMa IUION] IOBEHUIbHUX (BUIBHUX Bil (OCHATHOTO MOKPHUTTS) IIJISHOK MTOBEPXHI B MEXK-
ax 0a30BOT IUISHKA BUMIPIOBAHHS, M.

docaTHe MOKPUTTS TBEPAE, TOMY HOTO CTaH micis aedopMaliii Takuil xe, sk i y
nporeci nedopmartii (mpu BuAaBiarOBaHHI). ToMy KOEQIIIEHT CYIUTBHOCTI MOKPUTTA K. ,
BUMIPSHUN HAa TIOBEPXHI BXK€ BUAABJICHOI JIeTall, MOXKE a/IEKBaTHO XapaKTepU3yBaTH came
T1 YMOBH €KpaHyBaHHsI, K1 MaJIH MicIle B Ipolieci 1e)opMyBaHHS.

3nauenHs K, o gopmyii (2) BUBHAUUTH BIJOMUMH 1HCTPYMEHTAIBHUMH 3ac00aMu
HEMOXXJIMBO. TOMy aBTOpH 3ampONOHYBaJIM BU3HAYATH YACTKOBI KOS(PIIIIEHTH CYLITBLHOCTI:
Mo340BXHIA K. 1 TaHTreHIIaNbHUN K 4:

Kee =(Ls =2Lo)/Ls; Koo =(Ts — 2T, )/Ts, 3)
Tyt Ls; i T; — NOBXXKUHM 0a30BHUX JUISTHOK, HAa SIKUX BHU3HAYAETHCS KOCPIIIEHT CYIIILHOCTI
Y3MI0BXK HAMPSIMKY IUIMHY METaJIy W MO KONy BiamoBimHO, M; XL, 1 2T, — cyma JOBXKWH
IOBEHUTBbHHUX (BUIBHUX BiA (pochaTHOrO MOKPHUTTS) AUISHOK TOBEPXHI B MeXaxX 0a30BUX
JUISTHOK BUMIPIOBAHHS, M.

BukopucToByroun Takuil miaxiz, MOXKHA 3a JTONOMOTOI0 CKIHOZpaMu TIOBEPXHi BU3-
HAYUTH KOCQIMIEHT CYIIILHOCTI MOKPHUTTS, 30KpeMa (ocdaTHOTO, SIKE MO0 eKpaHy€e KOH-
TaKTHY IIOBEPXHIO IHCTPYMEHTA.

Ckinozpama — 11€ HOBUW TEPMiH, 3alPONOHOBAHMI aBTOpPaMH, KWW TPECTABIIsNE
co0010 rpadiyHy XapaKTepPUCTUKY CYHUIBHOCTI Poc(aTHOro MOKPUTTS y BUTIISAL OCIIHIIO-
rpaMu CHHYCOIIabHOI KPUBOI, aMIUTITy/1a SIKOi Pi3KO 3MEHIIYEThCS HA IOBEHUIBHUX MO-
BepxHsx (puc. 1).

Le=T0 rrs

/
a1 B

Puc. 1. 3pa3ok ckiHOrpamu
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UucenbHi 3HaueHHs K. i K9 MOXyTb OyTr Bu3HadeH1 Ha npuctposx C-1 ta [1C-2,
K1 CKOHCTpYyioBaH1 aBTopamu. [IpuHiun ixHpoi 1ii qocuth npoctuil. Ha puc 2 nokaszana
CTpykTypHa cxema mpuctporo JIC-1 i1 Bu3HAYeHHS TO3J0BKHBOTO KoedieHTa

CYUUIBHOCTI K. .
3 & 7\

N \ \

B 5 4 7
Puc. 2. CrpykrypHa cxema npuctporo JIC-1

Bunasnena 3aroroBaHka 1 BCTaHOBJIEHA Ha KapeTKy, IO PYyXa€TbCs pa3oM 3 BUAA-
BiieHOI0 netainto. [lo mocnimkyBaniit noBepxHi I1 nmepemintyerbes mryn 111, Ha sxuit mo-
JAETHCS 3MIHHA (CUHYCOianbHa) eNeKTpuYHa Hanpyra. [Ipu pyci 3aroToBaHKH y3/10BXK 1i
OCl IIyN KOB3a€ y370BX TBIPHOI TO Mo (ocdaTHiil MOBEpXHI 1Iapy, IO €KPaHYeE, TO MO
MeTaJieBiii moBepxHi Aetani (ne pocdaTHa miiBka po3ipBaHa). PochatHuil map enekTpuy-
HOTO CTPYMY HE MPOBOJUTH. TOMY B MEPIIOMY BUMAIKY JAHIIOT IIYI — JAETalb» PO3MHU-
KaeThesl. Koy 5k 11y KoB3ae 1o I0BEHUIbHIN OBEPXHI, TO JAHIIOT «IIIYI — AETaJIb) 3aMH-
kaeTbed. Lle peectpyerbest Ha cTpiuii ocuuiorpada y BUIsSAl ckiHorpamu. Po3mmdpoBka
CKiHOTrpaMu (OCHMJIOTPAaMH) J03BOJIsI€ BU3HAUUTH K. Ha Oyab-sKiM IUISHII MOBEPXHI.
CkiHorpamMu [ar0Th HAOYHE YSBICHHSA MpO Tomorpadiio po3pHUBIB MiAMACTUIBLHOTO IIO-
KPUTTS, OJIHAK BUMAararoTh TPYJOMICTKOTO po3mudpyBanHs. Tomy nepeadaueHo podorty
npuctporo JIC-1 y pexxumi paxyaky. OauH 3 nepepaxyHKOBUX MPHUCTPOIB (8) BKIIOUEHO
TakK, 110 BiH (piKCye ycCl IMIyJIbCH, SIKI MOJAIOTHCA Ha WIYN IPU KOTr0 KOB3aHHI Y3I0BXK
TBipHOT JOCHTiKyBaHO1 moBepxHi. [Hime (9) — 3a monmomoror cxemu 30iriB (IiKCy€e TiIbKU
T IMIOYJbCH, SIKI MOJAIOTHCS HA IIyN y TOM MOMEHT, KOJHM BiH KOB3a€e 1o (ocdaTHii
MOBEPXHI. 3aBJIIKH LIbOMY YUCEJbHE 3HAU€HHA K. MOXXHA BUPA3UTH K BIAHOUIEHHS IO-
Ka3aHb NEPEPaXxyHKOBUX MPHUCTPOIB.

AHanoriyHuM o0pasom mpairoe ¥ npuctpid JIC-2. BiH no3Bosisie BU3HAUUTH
TaHTCHI[IATBHUN KOCPIIIEHT CYHUTBHOCTI K 9. €1MHE PO3XOHKEHHS TOJATAE B TOMY, IO
3aMicTh KapeTku (sika y npuctpoi JIC-1 pyxaerbest B O3J0BXKHbOMY HAIPSIMKY ), IPUCTPI
JC-2 MICTUTHh IOBOPOTHUIN CTOJIUK (pa3oM 3 SIKMM 00epTaeThCs BUJABIEHA JAeTanb). [Ipu
oOepTaHHI AeTall Lyl KOB3a€ MO JOCIIKYBaHIi MOBEPXHI B TAHT€HLIAIbHOMY HANPSIMKY
(MepneHIuKyYJISIPHO O HAIPSMKY TBIPHOI, TOOTO MO KOJy), @ YCTaHOBKa a00 3aIucye oc-
nuiorpamy, abo paxye KuIbKOCTI IMITYJIbCIB JIIYMIbHUKAMU § i1 9.

Pipasans (1) BuBenene ®@. boyaenom i JI. Teitbopom y mpuImyIeHHi, Mo MacTHIO
HE TIEPEHOCUTHCS Ha HE3MaIlleH! TUISHKUA. Y peallbHUX YMOBaX BUIABIIOBAHHS CTAJIEBUX
netaneit (konu ¢ocdarHa MIiBKa NpocouyeHa e(PEeKTUBHUM MACTHIIOM) Take MPUITYLIEHHS
cymHiBHe. Hamri mociimkenHs nmokaszanw, mo npu K. > 0,6 ekcriepuMeHTa IbH1 TOUKH JIAra-
I0Th HIDKYE JIiHIL, 0 onucyerbes piBHAHHAM @. boynena it . Teitbopa. [Ipu K. > 0,6
3HAYEHHS 7, IOCUTH MaJO BIAPI3HIETHCS BN 7, EKCIepuMeHTaIbH1 JOCTIHKEHHS 3 BU3HA-
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YEHHS! KOHTAKTHUX JOTUYHUX HAMpPYXKEHb 7, MPOBOAMIIM 3a IONIOMOTOI0 TPUOOMETpa TH-
ny I'TI (H. M. Muxuna).
Ha miacraBi craTuctuyanx nanux s Gocdaty Maprairo TOBIIMHOO 25...45 MKM
13 HACTYITHUM MIPOCOYEHHSIM MUJIOM aBTOpaMU OTpUMaHa 3ajexHicTb Mk 7k, [) 1 K. (k,
[) y Taxiii popmi
t(k, [) =(0,52-0,85K. (k, ) +0,51K.(k, [)?) o;. (4)
TyT 0, — HanpyXeHHA TIMHY MeTany nepopmoBanoi 3aroroBanku, Mlla; t. (k, [) — xoH-
TaKTHE JIOTMYHE HAIPYXXEHHsI Ha MOBEPXHI BUAaBIOBaHOI netani (Mlla), mo 3anexuThb
B1JI KOOPJWHATH k, M, TIWOWHU BUIABIIOBaHOI mopoxuuuu [, m; K. (k, [) — mo3moBxHIN
Koe(iieHT CyuuUIbHOCTI (OochaTHOrO MOKPUTTS, SIKUM 3aJIeKUTh BIJ KOOpAUHATH k (M) 1
TTMOWHY BUIABITIOBAHOT TOPOXKHUHHA [ (Mm).
ExcnepumenTanbHi JOCTIKEHHS TTOKa3alu, 10 YncesbHl 3HaueHHs K.(k, [) cuib-
HO 3aJIeKaTh BiJl TIMOMHU BUAABIIOBAHO! MOPOKHUHM, KOOPAWHATH z 1 (OPMH TOJIBKHU
nyaHcoHa. OTpUMaHO TOCUTh CKJIaJHE Kopessuiiine piBHsIHHSA BUAY K. = F(4,, a., 1, ),
0 SIKOMY MO’KHA BH3HAYWTH 3aJICKHICTh 3MIHH K, 110 TIIMOWHI BHIABIIFOBAHOI TOPOKHU-
HU (4,), 3aJIEKHO BiJg (OpPMH TOJIBKM IMyaHCOHA (KYTy CKOCY 0, , @ TaKOX BIJIHOCHOMY
paziycy OKpyTJeHHS KamiOpyBaJIbHOTO Macka 7) 1 CTyneHs Aedopmaliii 3aroTOBaHKH .
HaBeneHi naHi JO3BOJISAIOTh BU3HAYMUTU 3AJICKHICTh 3MiHH K, BiJ] TIIMOWHU
BUJIaBJIIOBAHOI MOPOKHUHHU, 3HAUTHU y3[I0BXK BCl€1 KOHTAKTHOT MOBEPXHI HANIPYKEHHS Tep-
TS T JJIA pi3HUX (OPM TONIBKH IyaHCOHA U CcTymeHiB aedopmaritii. Pimenns el 3amaqi
MOKa3ye MIIXO0IU A0 ONTUMI3AIlll KOHCTPYKIiM IHCTPYMEHTA JIJIsl XOJIOJHOTO BU/IaBIIIOBAH-
Hs JISTaJIeH TUITY CTaKaHiB 13 3aTOTOBAHOK, K1 MOKpUTI PochaTHOIO MITIBKOIO 1 MPOCOUYEHI
BIIMMOBITHUMH MacCTHJIaMHU, 30KpeMa Xa3siiChbKUM MujioM abo koHreHtpatom Hb-5 (puc.
3).
Mertonuka Bu3HaYeHHS K. CTaHOBHUTH IHTEpPEC MU BCTAHOBJICHHS OCOOJMBOCTEH
TEPTS B YMOBaX IUIACTUYHOTO KOHTAKTy MPH HAsBHOCTI TBEP/Oi IUTIBKH, IO €KpaHye (Ha-

npukiaz, hocharHoro mapy).

o 4z 45 K g 0z g5 e o gz 45 A o gz g5 K

g5 i g5 / g5 I g5 /
7 / 7 7 / 7 Ji
A / 1 4 | 5
z z / z
25 25 | 7
E) E) [y

4
25
7
A
# /
- 4 ]

Puc. 3. 3anexHicts 3mMinu K, BiJl TTHOMHU BUIABIIOBAHOT TOPOKHUHY 1 OPMU TOTIBKH
yaHCOHa

e
25

7

2. Bimomo, 1o 3HOIIyBaHHSA IHCTPYMEHTa JUisi OOpOOJICHHS METajiB THUCKOM
BIIOYBAa€TbCSI HEPIBHOMIPHO: € 00acTi, y SKUX  3HOLIYBaHHS i€ HaJA3BUYANHO
iHTeHCUBHO. Hanmpukiaz, y BIIKpUTHX IITaMIIax 00'€MHOTO IITAMITYBaHHS 11€ 00JIacTh Ipa-
TOBOT'O MICTKA, y LITaMIax JJis BUTATYBaHHS — TOPOIOAIOHA OBEPXHS MaTPHLIl, Y IITaM-
max JJis XOJIOJAHOTO BHJIABIIIOBAaHHS — O1YHA MOBEPXHs MaTpUIll ¥ KadiOpyrOuuil macok
nyaHcoHa. [loka3zatu pi3Hy IHTEHCUBHICTh 3HOILIYBAaHHS MOKHA Jy>K€ HAOYHO 3a JIOTIOMO-
rOI0 TaK 3BaHUX Olazpam 3HOULYEAHHA.
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Juazpammoit 3HOULYBAHHA OOMOBUMOCL HAUBAMU 3ATIEHCHICIb 3HOULYBAHHS]
koHmaxkmmuoi nogepxui wumamna W(k) 6io koopounamu k ii nogepxmi, a maxosc 8i0 uucia
sucomosnenux oemanei N.

AHani3 aiarpam 3HOUITYBaHHS JUIsl PI3HUX BUJIB IHCTpyMEHTa (MOJIOTOBUX IIITAMITIB,
IITaMITIB JIJI BUTSATYBaHHS TOIO) IOKa3aB, IO IHTEHCHUBHICTb 3HOUIyBaHHA dW/dN
3MIHIOETBCSL B IIUPOKUX MeXkax 3ajeKHO Bl YMOB BUIABIIOBAHHSA, Y YMCII SIKHUX BapTO
BUIUIUTH uinax mepmsa L(k). Y pi3HUX yacTMHAX KOHTaKTHOI MOBEPXHI iHCTpyMeHTa L(k)
PI3HMIA 1 3aJIEKUTH BiJl KOOPJIUHATH K.

Ha Bigminy BiJ TepTs B MAaIMHHUX Mapax, € HUISIX TePTS BU3HAYAETHCS K CyMap-
HE JIiHIWHEe TIePEeMIIlIeHHs OJTHOTO 3 €JIEeMEHTIB, y mporiecax OMJI nuisax TepTs sk ¢izuyHa
BEJMYMHA II¢ HaBiTh HE BU3HayeHa. [1[o0 ycyHyTu 110 mporaiuHy, yBEAEeMO HACTYITHE
BusHaueHHs: Hlnax mepma L(k) — ye ¢pynxyis koopounamu k Koumakmuoi nogepxmi Oe-
Gopmyrouoco incmpymenma, WO SUSHAUACMbCA CYMAPHUM NEPeMIiWeHHAM YAacCmOoK
Odepopmosanoi  3a20mMoBaAHKU  WOOO PO32NAHYMOI MOYKU KOHMAKMHOI  NOBEPXHI
IHCmpyMenma 8 3a0aHoMy HanpsamKy k.

1k
L(ky= [v,di . (5)
k),
TyT v, — noTHYHA CKJIa0Ba MIBUAKOCTI TEPEMIIEHHS 3arOTOBAaHKHU LIOJI0 1HCTpyMeHTa (Y
sminaux Einepa), m/c; t(k), ta t(k).—4acy cekyHaax Mo4arky il KiHIs pyXy 4acTOK Me-
TajJy B TOYIN 3 KOOPAMHATOIO K.
Haouno ue mosxcna nokazamu na npuxkinadi 3HOULYBAHHA MAMPUUDL 014
X071001020 euodasntoeanusn (puc. 4). Po3paxynok winaxy mepmsa 01a pizHUX MaAMpPUub
nokaszae, wo L(K) ne 3anexcums 6i0 wieuokocmi nyancona vy, ajie CUIbHO 3A1eHCUMb
6i0 Koopounamu K moyku KoHmaxkmmuoi noeepxni mampuuyi, po3mipie 3a20moeanKu, a
maxKoxc 6i0HOCHO20 padiyca nyancona. Biominnicme y winaxax mepms eusnavac pos-
X00)1CeHHA 8 IHMEHCUBHOCHIT 3HOULYBAHHA MAMPUUD.

Tpeba miakpecauTH, MO NUISX TePTs, SKUK po3paxoBaHuil mo Gopmysi (5), iCTOTHO
OUIBIINM, HIK MPOCTHM 3CYB 3arOTOBAaHKH BITHOCHO MaTpuii. Lle oco0nuBo xapakTepHo
JUTSL TIPSIMOTO BUJIABIIOBAHHS CTPMIKHEBUX JIeTajiel, MpecyBaHHs, 00'€MHOTO IITaMITyBaH-
HSL.

Amnani3 aiarpaM 3HOIIYBaHHSI MAaTPUIb JJIs1 3BOPOTHOTO M MPSMOTO BUIABIIOBAHHS
MOKa3aB, 110 3HOITyBaHHS W(z) MoB's3aHe 13 YMCIIOM BHIABJICHUX AeTajaei N 1 BITHOCHUM
HuIAXoM TepTs L(z)/Ls 3anmexHICTIO, OJU3bKOIO 10 JIIHIMHOI, KOTPY MOYXHA MPEICTaBUTH B
TaKOMy BU/II:

L(z2)

W(z)=DdVB) LN . (6)

6

Tyt @(VB) — ekciepuMeHTaIbHO BU3HAUE€HA (DYHKIIIs, SIKa 3aJI€KUTh Bl YMOB BH-
JIaBJIIOBaHHs (MaTepiany 3aroTOBaHKHM 1 ii TBepJocTi, cTyneHs aedopmaiii, Marepiany i
TBEPAOCTI MaTPHUIIl, YMOB TEPTS, MIBUAKICHOTO pexumy aedopmailii, KoedilieHTa CyIisib-
HOCTI MAaCTHJIBHOTO TIOKPUTTSI), MM/IIIT;

L(z) — muiax TepTs U1 1aHO1 AeTalll B HANPSIMKY KOOPJWHATH Z, M;

Ls — 6a30BUii IIISAX TEPTS, A1 SIKOTO BU3HaueHa QpyHkuiss P(VB), m.
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Puc. 4. Cxema BUIaBIIIOBaHHS CTaKaHa B KOHIUHINM MaTpuIli (a), rpadyK 3MIHU LUIS-
Xy TepTs
IIPU BUJABIIOBAHHI L(Z)su Ta BUINTOBXYBAHHI L(Z)guum (6); KpUBa 3MIHU MaKpOT€O-
METpHUH MaTpulll it pikcoBaHoro N (8); niarpama 3HOIIYBaHHA Jisl puKcoBaHoTO N (2):
ABEGCD — xoHTyp pabouoi HOBEpXH1 MaTpPHIIi MicCJid BbIAABIOBAHHS N 3aroToBa-
HOK

AHami3 fiarpaM 3HOIITYBaHHS MaTPHIlh AJIs 3BOPOTHOTO U MPSMOTO BUIABIIOBAHHS
MOKa3aB, 110 3HOITYyBaHHS W(z) moB's3aHe 13 YUCIIOM BHAABJICHUX AeTajieit N 1 BITHOCHUM
UIIXOM TepTs L(z)/Ls 3amexHicTIO, OJU3BKOIO 10 JIIHIMHOI, KOTPY MOXHA MPEJCTaBUTH B
TaKOMY BUJII:

L(z)
W(z)ch(YB)L—N. (7

6

Tyt @(VB) — ekciepuMeHTaIbHO BU3HAUYE€HA (DYHKIIIs, SKa 3aJI€XKUTh Bl YMOB BU-
JABJIIOBaHHs (MaTepialy 3aroTOBaHKM 1 i TBEpAOCTI, CTyIeHsa aedopmMalii, maTepiany u
TBEPAOCTI MaTpPHUIIl, YMOB TEPTS, MIBUAKICHOTO pexumy aedopmailiii, KoedilieHTa CyIiib-
HOCT1 MAaCTHJILHOTO TIOKPHUTTSI ), MM/WUn1;

L(z) — muiax TepTd U1 1aHO1 AETalll B HANIPSIMKY KOOPJUHATH Z, M;

Ls— 0a30Buii IUISX TEPTH, A7 AKOro BU3HaueHa pyHkuis P(VB), m.

3. Sk BuUMIpATH TepTA MNpH IyK€ BEIMKUX HOPMAaJbHHUX HANPYKEHHAX, SKi
XapaKTepHI JIJIs TPOIIeCiB 00'éMHOTO MTAMITyBaHHS i BUIABIIFOBAHHS ?

BinoMmi excrniepuMeHTaabHI METOAM BU3HAUEHHS TEPTS Ha KOHTAKTHUX MOBEPXHSIX
1HCTpYMEHTA TPH TUTACTUYHIN Jedopmariii J03BOJISIOTh 3HAUTH 3HAYCHHS 7, IPU HOPMaJIb-
HOMY THCKY, III0 HE MepeBepiye 20, , y TOM 4ac, SIK MpU Oonepaisgx 00'eMHOTo MITaMITy-
BaHHA 1 BUJIABIIIOBaHHI HOPMaJIbHUHN THCK 3HAYHO MepeBepIye 1e 3HaueHHs. 1106 po3im-
PUTH MOXJTMBOCTI €KCIIEPUMEHTAIBLHOTO TOCTIKEHHS 1 0JIepKaTh 3aJICKHICTh JIsl BU3HA-
YEeHHS 7, IPU HOPMAJIBHHUX HAMPYKEHHSX 110 0, / 05 = 8, aBTOpU po3poduiu npuctpiid JIT-
4.

Ha puc. 5 npexacrasnena cxema npuctporo [IT-4, mo Mae psa nepeBar y mopiBHSIHHI
3 1HIIMMH B1IOMUMHU KOHCTpYyKUisMH. Bin 3a0e3neuye: 1) CTBOpEHHSI CXeMH BCEOIYHOTO
HEPIBHOMIPHOT'O CTUCKY NMPHU BUCOKHX 3HAYEHHSIX T1IPOCTATUYHOTO THCKY; 2) OJep KaHHS
B TPOIIECI OJTHOTO €KCIEPUMEHTY O€3MEpPEepBHOIO Psily HOPMAIbHUX THCKIB 0, Big 0 10
2500 MITa (1o mpuOIM3HO BiAMOBiAA€ 30UTBIIIEHHIO BIIHOCHOTO HOPMAJIBHOTO TUCKY 0,/0s
B 0 10 8); 3) MOXKJIMBICTh BUMIPIOBAHHS TeMIEpaTypu O0e3MocepeHbO B 30H1 IIACTUY-
HOTO KOHTaKTy; 4) MOXJIHBICTb IOCHTH IPOCTOTO ¥ HE TPYJOMICTKOTO pO3MU(pPYBaHHS
pE3ybTAaTIB.
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JocmmkyBaauil 3pa3ok 9 (quB. puc. 5) PO3MIMIYETHCSA B IWIIHAPHYHIN TOPOKHIHI
niameTpoM 70 MM 1 BHCOTOIO 45 MM MK YOTHUpPMa HAMIBUWIIHIAPUYHUMHU BKJIAIUIIAMU
10,16, oOMexxyBaTbHUMHU HAMIBKUIBLIAMHE 7 1 pO3PI3HUMH HaIIBIMJIIHAPUYHUMHA MaTPHIIS-
MU 8, y SIKMX Hapi3aHl TPUKYTHI KiJIbleBl kKaHaBKU. B 0TBOp1 3pa3ka po3millleHa KOHIYHA
yactuHa omnpaBku 15. [Ipu nepemiiieHHi onpaBKky YHU3 ii KOHIYHA TOBEPXHS PO3Ja€ 3pa-
30Kk. OOMeXyBaIbHI KT BUKIIOYAIOTh OCKOBUH IUTHH METATY, TOMY B 3pa3Ky Ma€ MicIle
TUIBKK pajiajJbHUM TUIMH. 30BHINIHS TOBEPXHs 3pa3ka BABIIOETHCS B MATPUINIO U
3alOBHIOE HasBHI B HIM TPUKYTHI KiUJIbIIEBI KaHABKU. OCKUIBKH TPU IIbOMY BiI0OyBa€ETHCS
IUTMH METajly B CXi4acTi NIUIMHYU, IIUPUHA SIKUX 3MEHIIYETHCS 10 HYJISA, TO HAMPYKCHHS,
AK€ HEOOXimHEe NI 3aTiKaHHS MeTaly y KaHaBKH, MOXE 301IbIITyBATUCh HEOOMEKEHO.
OdeBHIHO, 1110, BUMIPSBIIN CHTY HPOINTOBXYBAHHS OMPABKU W CHIIy PO3MOPY MATPHII,
MO>KHA pO3paxyBaTH HOPMaJbHI i TOTHYHI HAmNpy>KEHHS HA MOBEPXHI KOHTAKTY 3pa3Ka 3

OIPABKOIO.

\ //, | '// / ”/’/

Puc.5. [lpuctpiit 1yist AOCTIKEHHS TEPTA

JUisi BUMIpIOBaHHSI CHJIM TPOILITOBXYBAaHHS OMNPAaBKU M PO3PAXyHKY HaINpPYKEHHS
TepTA nepeadaueHuit TEH30METPUUHUN TEPBUHHMIA MepeTBopioBay (natuuk cunu) /3. s
3a0e3MeUeHHs TOYHOTO MOCTYMAIbHOTO PyXy OMNPaBKU Yy TMPHUCTPOI MepeadadyeHe TOYHE
LEHTPYBAHHS HWIIHAPUYHOI YACTUHU OINPABKH 3a JOMOMOror OpOH30BOro Kuibls 14, ke
po3MileHe B TyMOBii 00oiimi 12. J[J1s MOKIMBOCTI BUMIPIOBAHHS CHJIM PO3IIOPY MATPHIIL
I pO3paxyHKy HOPMaJbHOIO TUCKY YCTaHOBKAa BMKOHAHA 13 JBOX HAIIBKOPIIYCIB 5, 1110
po3pi3aHi Mo IUIOINHI, SKa MPOXOAUTH Ye€pe3 BiCh OMPABKH, 1 3'€THAHI YOTHPMA TEH30MET-
pUYHUMH MNuIbKamMu 4. Y HamiBKOPIycax BUKOHAHI OTBOPH 6, SKi MPU3HAYEH1 JUIsl BUOH-
BaHHS J1e(pOpPMOBAHOTO0 3pa3Ka il BCTABOK, a TAKOXK JJIsl yBEIEHHS TepMOTapH.

3pa3ku ISl €KCTIIEPUMEHTAIbHUX JOCHIKEHb Yy BHIJISAl PO3PI3HUX KiJelb 13
J1aMeTpOM OTBOpPY d 1 30BHIIIHIM AlaMeTpOM [ BUTOTOBIISUIA TOUYIHHAM 31 cTaneit 10km i
55mm. Jliametp d Bcix 3pa3kiB OyB MOCTIMHHUM, PIBHUM MEHIIOMY JiaMeTpy KOHIYHOI ya-
CTHHHM OINpPaBKH. 30BHILIHIN JiaMeTp 3pa3kiB D BapitoBanu (npuitmanu (D —d) Bin 8 o 11
MM), 00 oepKaTh Pi3HI 3HAUYEHHS HOPMAJIBHOTO THCKY; MPU LOMY BUKOPHCTOBYBAJIU
MaTpHIIi 3 BIAMOBIIHUMU PI3HUMU JlaMETPaMH MOPOKHUHU 1 PI3HUX PO3MIPIB KAHABOK.

KoHncrpykuiss npuctporo nepeadayae MOXIMBICTH BCTAHOBJIEHHS TEpMONApH IS
BUMIpY TeMIEpaTypH 3pa3ka y MPUKOHTAKTHOMY IIIapi.

Teptst gocnimpkyBanu Ha (ochaToBaHUX 3pa3Kax, IpocoueHUX koHueHrpatom Hb-
5 abo rocnogapCchKUM MHJIOM. 3aCTOCOBYBAJIM CTAaHAAPTHI TEXHOJOTII i pexumu docda-
TyBaHUs U HAHECEHHsI MaCTHUJIA.
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VY mporeci eKCHepUMEHTAIBHOTO OCHIDKEHHS 3amucyBaiu (ocuuiorpadyBaim)
3HAYEeHHSI CHJIM TPOIITOBXYBAaHHS OMPABKHU U po3mipHUX cuil. OCIuiiorpaMu MaroTh 9iTKO
BUpakeH1 ocoOnmBocTi. Tak, KoM ycepeAauHi 3pa3ka MepeMillyeThCs KOHIYHA 4YacTHHA
OTpPaBKH, Ha OCIIMJIOIPaMax CIIOCTEPIra€ThCsl IHTEHCUBHE 30LIBIICHHS CHUJIM MPOILITOBXY-
BaHHS OINPABKH 1 3pOCTaHHS po3MipHUX CWIL Jlam crmocTepiraeMo mepexia Ha MITiHIPUIHY
MOBEPXHIO OMPABKH, TOMY CHJIHM MPOIITOBXYBAHHS M pO3MOpY 3HUKYIOThCS. Hapemri, ko-
JM y 3pa3Ky pyXaeTbcs IIIIHAPUYHA YaCTHHA OMPABKH, CHIIU 3aJUIIAIOTHCS MPAKTHYHO
HE3MIHHHMH.

Ocuunorpamu po3mnGpoByBalid 32 JOMOMOI'OI0 IpaayloBaIbHUK rpadikis, siki Oy-
JyBaJiu 710 ¥ miciis ekcrepuMeHTy. 1ig po3paxyHKy CHJI BUKOPHCTAIU PO3PaXyHKOBI cXe-
MU, HaBeJICH1 Ha puc. 6, ¢ TTOKa3aH! HABAaHTAKEHHS, 110 JI1I0Th HA KOHTAKTHHUX MTOBEPXHIX
3pa3Kka i ONpaBKH.

[Ipu pyci HUIIHAPUYHOI TIISHKA OMpaBKH 3 yMOB piBHOBaru Y F.= 0 it D F,= 0
OJIEP>)KyEMO HACTYITHI CHIBBITHOLICHHS NI HOPMAJIBHUX 0, 1 TOTUYHUX T, HAIPYKEHb, a
TaKOX JJIs MOKAa3HUKA TEPTSL.

:L; r, = F_ X :T_K:Fi-sin((/)ﬂ), (8)
2Rhsin(p/2) 2Rh @ “T o F,p

ne F, — cuna posnopy, H; F, — cuna mpomToBXyBaHHS ompaBku, H; R — paniyc
HWIIHAPUYHOI YAaCTUHU OINpPaBKH, M; /I — BUCOTa 3pa3ka, M; (¢ — LEHTPaJbHUN KYyT, 11O
BHU3HAYA€ JOBXHHY MEPUMETPa MOJOBUHKHU 3paska, paod; g,, Ty HOPMajbHI 1 JOTUYHI Ha-
npyxeHHs — [la.

[Tokaznuk Tepts K, po3paxoByBalld TP TEPTI, AKE XapaKTepHE TS )KOPCTKUX 30H

3aroTOBaHKH, y SKUX Aedopmarliig ado 1ie He moyanacs, ado BKEe 3aKIHUMIIACS.
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Puc.6. Po3paxynkoBa cxema ajist IMTIHAPUYIHOT
Ta KOHIYHOT JIIJITHOK OTMPAaBKHU.
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Puc.7. 3anexnictb nokasnuka tepts K, Bii HOpMaJIbHOT'O TUCKY, BUAY MacTuja Ta
HIBUIKOCTI 1eOpMyBaHHS:
1 — mactuno Hb-5, mBuakicts vo= 0,01 M/c;
2 — MHJIO TOCTIOAPChKE, MBUAKICTH Vo= 0,01 M/c;
3 — MWJIO TOCTIOAApChKE, MBUIKICTH Vo= 0,3 M/c;
4 —mactmiio HB-5, mBuakicts vo= 0,3 m/c.

[Ipu pyci KOHIYHOI MIISSHKM OMpaBKH 3 YMOB piBHoBaru Y f7; = 0 i1 Y F, = 0
oJlep>KaHl BUPa3H I HOPMAIbHUX 0, 1 JOTUYHHUX T, HATIPYKEHB, a TAKOXK /I TIOKa3HUKA
Tepts K,

Ha migcraBi ekcnepumenTiB moOyaoBani rpadiku 3anexHocti K, Bia o, il vy (puc. 7)
JUISL IBOX MAcTWJI: MuJia i koHienTpaty Hb-5. 3 puc. 7 BuaHO, 1110 31 30UIbIIEHHSIM 0, 3HA-
yeHHsi K, yOyBae 3a 3aKOHOM, IO OJM3bKUI 1O EKCIIOHEHTHOro. 31 30UIbLICHHSIM
mBUAKOCTI aepopmyBaHHs K, 3MEHIIYETHCS JIHIMHO TpPH 30€peKEeHHI EKCIIOHEHTHOI
3aJIeXKHOCTI BiJl 0, BUJ MacTuiia HEOJJHO3HAYHO BIUIMBA€E HA MOKa3HUK TepTs. [Ipu manux
MIBUAKOCTAX nedopmyBaHHS Muio B mopiBHsAHHI 13 HB-5 3a0e3neuye Oinbin HU3BKI 3HA-
yeHHs K, a npu OUIBIIMX MIBUAKOCTSIX A€(POPMYBaHHS 1€ CIIBBIJHOIIECHHS MIHAE€THCS Ha
MIPOTUJIC)KHE.

Jlemio HecHoJiBaHUM BUSBWIOCH T€, IO 3MiHa MIOPCTKOCTI AEPOPMYIOYOTro
iHCTpyMeHTa B Mexax Ra = 0,63...0,08 mxm TpakTHYHO HE BIUIMBAE Ha 3HauYeHHS K.
BcranoBneHo, 1110 3HaYeHHS MOKa3HUKA TepTs K, B yMOBaxX XOJIOAHOI'O BUIABIIIOBAHHSA 3
AaKicHUM ¢GochaTHUM MOKPUTTSM 1 3MaIeHHsIM MUJIoM abo koHueHTtpatoM HB-5 He 3aine-
JKUTH B1J] TPAHMII TEKY4OCTi Je(OPMOBAHOIO METaly, a € (PYHKII€0 HOPMAJIbHUX KOH-
TaKTHUX HAIMpPYXeHb 0,, BUIKOCTI 1ehOpMyBaHHS Vy 1 BUIY MacTHIIA.

JIjisi BUKOPUCTaHHS OTPUMAaHUX €KCIIEPUMEHTAJIbHUX 3aJIeKHOCTEN MPU PO3paxyH-
Kax BTpAT Ha TepTs B TEOPETHMYHUX pimeHHax ¢yHkuito K,=F(o, vy) anpokcuMmyBaiu
JUTS IBOX BUIB MAacCTHJI HACTYITHUM BHUPa30M:

da -do
K =—4+ce """
b+, ' ©)
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Koediuientn a, b(m/c), ¢, d(1/MIla) Bu3Ha4aam Ha OCHOBI OTPUMAHUX €KCIIEPUMEH-
TaJbHUX JaHUX, KOPUCTYIOYUCh METOJOM HaWMEHIMX KBajapaTiB [ MOCTiDKEHUX Ma-
CTHJI OJIEp KaJIM HACTYIIHI 3HAYCHHS:

a b c d
Konnenrpar Hb-5 0,0064 0,127 0,041 0,0011
Muio rocriogapcbke 0,012 0,298 0,041 0,0011

BucHoBkmu.

1. 3ampomoHOBaHO CITOCIO OIMIHKH CYIIILHOCTI MAaCTHJIBHOTO TTOKPHUTTS 3 JIOTIOMO-
rOl0 CKIHOTPpaMH i 4acCTKOBUX KOE(QILIEHTIB CYLIJIBHOCTI: MO3I0BXHBOTO K. 1 TaHIeH-
mansHOro K.

2. ]Ins eKCnepuMEHTaIbHOIO BUZHAYEHHS YMCEJIbHUX 3HaueHb K. 1 K.y aBTOpaMu
ckoHcTpyHoBani mpuctpoi JC-1 it JIC-2.

3. Ha miacraBi KOpensIHHOTO aHali3y BCTAaHOBJICHA 3aJICKHICTh MK KOHTAKTHUM
TOTUIHUM HarpyXeHHsIM 7.(k, [) 1 koediieHTOM CyIIILHOCTI MACTHIIBHOTO TTOKPUTTS K.
(k, 1).

4. YBeleHO BaXKJIMBE IS OLIHKHM 3HOIIYBAHHS TMOHATTS — IUIAX TEPTH — 1 MOKa3a-
HUM crocid HOro oOYMCIIEHHS.

5. JlocaimkeHHs moKa3an: Ko K. OJu3bpKuiA 10 1, TO TepTsA HE 3aJIKUTH BiJl BiIa-
CTUBOCTEM JAe(POpPMOBAHOTO MaTepialy W IMIOPCTKOCTI 1HCTpyMeHTa (y Mexax Ra =
0,63...0,08), a OCHOBHHUIA BIUIMB HAa T, MAalOTh TP YMHHUKHU: HOpMaJIbHE HAIPY>KEHHS Ha
KOHTaKTHIM MOBEPXHI 0,, WBUIKICTb MEPEMIIIEHHS 3arOTOBAHKH T10 IHCTPYMEHTY V) 1 BUJ
mactuna. s po3paxyHKy 7, MOXHa BUKopuctatu ¢opmyny (7), ae K,= 1. /0, — KO-
e(ILIEHT KYJIOHOBOT'O TEPTS.

Sxio k 3MalyBaHHS HE HACTUIbKK €(PEeKTUBHO, SIK docdaTyBaHHS 13 MPOCOUYCH-
HSM e(peKTUBHUM MacTuiioM (MuiioMm abo koHueHntparoM Hb-5), abo x nponec xapakrepu-
3Y€ThCS 3HAUHUMH PO3PUBAMH TiAMACTHIIBHOTO MOKPUTTSA, komu K.<< [, To ays pospa-
XYHKY 7, TpeOa BUKOPUCTOBYBAaTH (popmyity 310€s T = U0 .

OIEHKA COOTBETCTBUA, CEPTUDPUKA -

s, METPOJOI'MYECKOE OBECIIEYEHUE

YK 621.771.669

CMHPHOB E.H., noxrt. TexH. HayK, pod., lon HTVY, r. Jloneuk
CHHTKO C.A., xaun. TexH. Hayk, aoil., Jlon HTVY, r. lonenk
CITHPH/IOHOB /I.B., nau. texs. ota., OAO «A30LM», r. ApTeMOBCK
OTHT'HH C.0., maructp, Jon HTVY, r. Jlonenk

OIEHKA IINIACTUYHOCTHU CIIJIABA CuZn39Pb3 METOAOM HCIIBITA-
HUA OBPA3IOB C KOHIUEHTPATOPOM HAIIPA/KEHUSA

B pabote nmpeacraBneHsl pe3yabTaThl SKCIEPUMEHTAIbHBIX HCCIEI0BAaHUN MJIACTUYHOCTH CBUHIIOBU-
CTOM JIATYHHU.
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