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PosrnsmaroTbest moenHaHI XapaKTEPUCTHKU CTaHy 00pOOHOTO 1 IHCTPYMEHTAIBHOTO MaTepiaiiB Ha CTAdiIX KOHTPO-
JII0 3HAYeHb OCHOBHMX ()I3MYHMX BJIACTUBOCTEH I103a MPOLECOM i aKTMBHHMI KOHTPOJb iX 3MIHM B mpoleci 00poOiieHHs
pizarHsM. OGIpYHTOBYIOThCS (paKkTOpH Oe3nepepBHOI il aKyCTUYHHX KOJMBHUX 1 XBHJIBOBHX IPOIECIB HA MIKPOCTPYKTYPY
IHCTPYMEHTAJIBHOTO MaTepiany, 10 NPU3BOAATH JO HAKONMUYYBaHHS HAPYKeHb BTOMJICHOCTI Ta PyWHYBaHHS (3HOIIYBaHHs)
po6ouoi yacThHY iHCTpyMeHTa. J{JIsl OHO3HAYHOT OLIHKH XapaKTEPUCTUK EHEPreTUYHOro CTaHy 0OpOOHUX i IHCTpYMEHTaIIb-
HUX MaTepiaiiB CIOPiTHEHUMH MapaMeTpaMu, [0 XapaKTepU3yIOTh KOJIMBHI 1 XBHJIbOBI MPOIECH Ha CTaisAX KOHTPOIIIO M03a
mpoIecoM 1 y mpoueci 0OpoOIeHHS pi3aHHAM, 3alPOIIOHOBAHO BHKOHYBATH y3arajJbHEHHS MapaMeTpiB i3 3aCTOCYBaHHSIM
Teopii NPUYNHHO-HACIIIKOBOTO 3B’ 13Ky Ta 3aB/SKH BpaxyBaHHs; 3HAYCHb e B 3AJICKHOCTI BiJl 3HA4YCHb apryMEHTY, 1110 BU3Ha-
Yae KIHIeBHI pe3ynbTaT QYHKI[IOHATBHUX 3aJICKHOCTEH.

KarouoBi ciioBa: 00po0ieHHs pi3aHHIM, aKyCTHYHI BIIACTHBOCTI MaTepialliB, IPUYUHHO - HACIIJKOBUI 3B 530K,
3HOC.

Beryn

[Ipame3maTHiCTh PiKYYOrO IHCTPYMEHTA XapaKTepU3YeThCS PIBHEM HAMIMHOCTI Y BUKOHAHHI HOTO
(GyHKIIH Ha NPOTsA3i BU3HAYCHOTrO Yacy. 3a0e3rneuyeHHs e(eKTUBHOI 1 HaAifHOT poOOTH IHCTpyMEHTa B yMOBax
THYYKOTO aBTOMAaTH30BaHOTO BHPOOHHWITBA IPUMYIIYE BHTPayaTH 3HAYHO OUTBINMI BiJICOTOK 4Yacy Juisi HOTo
MATOTOBKY, JIALITYBaHHs Ha BEPCTaTi y MOPIBHIHHI 3 Oe31ocepeHb0 MAIIMHHUM 4acOM 00pOOJICHHS Pi3aHHSIM.
[opsim i3 TIAHOBOK MIATOTOBKOK IHCTPYMEHTa IO POOOTH, iCHYe MpoOiieMa 3amo0iraHHs WOTO PamToOBOL
BiIMOBH, IO TIOB SI3y€THCS 3 BHOOPOM IHCTPYMEHTANbHHUX MAaTepialiB Ta BIIXWJICHHSAM XapaKTEPUCTUK iX
pixyunx BiactuBocteid [1]. Ha 1eli yac Hemae 4iTkOi MeTONOJIOTIi BH3HAYEHHS MPAalE3AaTHOCTI PIXY4Oro
IHCTpYMEHTa i3-3a BiICYyTHOCTI JOCTOBIPHHUX CHOCOOIB KOHTPOJIO SKOCTI iHCTPYMEHTAIBFHUX MaTepialliB Iicis
criikaHHA 1 3aTodyBaHHA. et HemomiK 0COOIMBO BiAUYTHHIA Y BUKOHAHHI CHENiadbHOTO 0OPOOICHHS pi3aHHIM
Ha (QiHIIIHUX omepauisx, ¢ HeoOXiaHO 3abe3reuyBaTH BUCOKI KJIaCH TOYHOCTI, IIOPCTKOCTI MOBEPXOHb (THILY
JI3EpKal, eKpaHiB TONIO) JAeTajell NpWIadiB, pagioanapaTypd, KOCMIYHOI TEXHIKHM B yMOBaxX Oe3JI0JHOT
TEXHOJIOTIi BUKOHAHHS TEXHOJIOTIYHMX IPOIECiB. 3BaXYIOUM MPUBEICHI BHUIIE JOBOAM Ta HEOOXIIHICTH Y
JIOCSITHEHHI ~ PO3BUTKY MEpEelOBUX TEXHOJOTiH, mpobiieMa po3poOKM HOBOI  MeTonojorii  BuOopy
IHCTPYMEHTAJIBHOTO MaTepiady Ta KOHTPOJII0O HOTO OCHOBHHX HapaMeTpiB A 3abe3medeHHs e(peKTHBHOTO i
HAIIHHOTO TMpOoIleCy OOpOOJICHHS pi3aHHSAM B YMOBaX aBTOMAaTH30BAaHOIO BHPOOHUIITBA HaOyBae 3HAYHOI
aKTyaIbHOCTI.

Merta i mocTaHoBKAa 3aga4i

B po0oti nokazaHa IONUIBHICTH 1 pealbHa MOMIJIMBICTh OLIHKH IpOLECY OOpOOJICHHS pi3aHHSIM Ha
OCHOBI HOr0 eHepreTHYHuX mapamerpiB. IIepcrieKTHBHUM PO3BUTKOM BIZIOMHX TEOpIH € pO3IIIsij MOEIHAHUX
XapaKTepUCTHUK CTaHy OOpOOHOTrO 1 iHCTPYMEHTAIBHOTO MaTepialliB Ha CTaAisX KOHTPOJIIO 3HAYEHb OCHOBHHX
(bI3MYHUX BJIACTUBOCTEH 1032 MPOLECOM 1 aKTUBHHMH KOHTPOJb IX 3MIHM B Ipoleci OOpOOJICHHS Pi3aHHSM.
[Toka3aHO TEpCHEeKTHBHUN HAIPSIMOK PO3IIIAY XapaKTepPUCTHUK EHEPreTMYHOro CTaHy MarepiaiiB Ha OCHOBI
PO3BHUTKY Teopil KONWBaHb 1 XBHIb, SKI MalOTh Micle B 30HI pizaHHA. CyTb 3a3HAUCHOTO ITOE€THAHHS
BUPAXKAETHCS PO3PAXyHKOBUMH (OPMyJaMH CKJIAJOBUX IapaMeTpiB eHeprii i aKyCTUYHHMHU BIaCTHBOCTSIMH
MarepiaiiB Ta NPUYMHHO-HACIIIKOBUM 3B’S3KOM ITapaMeTpiB, 10 BU3HAYAIOTH 3HOC IHCTPyMEHTA.

Buknan martepiajiB 1ocaigxkeHb

IotenitianbHa eHepris aedopmaiiii MaTepiaiiB MOYKE BU3HAYATHCS 3a y3araJbHEeHUMH Gopmyaamu [2]:

U= J”U,dV, 1)

V
ne V' —o006’eMm TBepaOro Tina;
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U | — THWTOMa IOTEHUialnkHa €eHepria aedopmauii MarepianiB, abo MOTEHLiadbHA EHEPrisd, IO
MIPUXOAUTHCS HA OJUHUINIO 00’ €MY:
1 1 0% 1
U=—0¢g= —F—= —F&°, (2)
2 2 E 2

ne 0 i€ — mampyxenns i nedopmartii 1mix yac HaBaHTaKYBaHHS 3pa3ka MaTepiany;
E —wmonyns FOHra (Moynb npy»HOCTI).
[Tpu 1bOMY BpaxoBYETHCSI HACTYITHHIA 3B’5I30K HE3aJIEKHUX HapaMeTpiB:
E=2G(1+p), 3)
ne G —monynb 3cyBy;
l — xoedimient Iyaccona.
B ananizi gedopmariiii MatepianiB BpaXxOBYIOTh TEIUIOBE PO3IIMPEHHS, SKE BIACTHBE BCIM (I3HUHUM
tinam. JliHiitHa nedopmaliis MaTepiany y [bOMY BHIIQJIKY CKIaJa€ThCs 3 IBOX YaCTHH:

E=¢, te,, 4)
ne £ . — nedopmanis MaTepiany, sika BUKJIHKaHa CHIOBOIO JII€H0;

€ ; — TemmepaTypHa JedopMallis MaTepiany, 1Ka BUKIMKaHA TEIUNIOBUM PO3LIMPEHHSM,

e, =0T, )
ne 0 koedirieHT MiHIHHOTO PO3MKMPEHHS MaTepiay;

T — temneparypa marepiany.

3 npuBeneHnx (GopMyI BUIHO, 10 NOTEHIlialIbHA eHeprist qedopmarii MaTepianiB BU3HAYAETHCS CYKYII-
HiCTIO TphOX OcHOBHHX mapamerpiB: £, 0 i € . Ilpu mpomy, (i3iuHa BIACTHBICT MaTepialny BU3HAYAETHCS
moxynem FOura [, a nanpyxenns i gepopmarist (0 1 € ) MoxkyTs OyTH npejcTaBiieHi, K [PaHUYHI MapameT-
PH, TIEPEBUILICHHS SIKKX ITi]] YaC HaBaHTA)XXEHHS PU3BOJNUTH J10 PyWHYBaHHS MaTepiaiy.

Y mpakTHUHUX pPO3paxyHKaxX HAINPYXEHOTO 1e(OpPMOBAHOIO CTaHy MaTepiayiB B KOHCTPYKIIISX
3aCTOCOBYIOTh MOJIEJII MPYXKHOCTI, MIACTUYHOCTI, IIOB3y4OCTI Ta iH., 10 HE 3MiHIOE (HI3UYHOI CyTi MPHUBEACHUX
mapamMeTpiB, a TOMy BOHH MOXYTh OYTH TpeACTaBJICHI, K OCHOBHI, SIKi BU3HAYalOTh CTaH TBEPAOTO Tinma i
3HOCOCTIHMKICTh IHCTPYMEHTAIHHOTO MaTepiaiy.

VY BUNaAKy CKJIQJHOTO HaBaHTAXEHHS poOOYOi YaCTMHM IHCTPYMEHTa, SIK€ Mae€ Miclie B Tporeci
00poOIeHHs pi3aHHSM, YTBOPIOIOTHCS CHCTEMH CKJIAJOBUX HAIpyXeHb 1 Jedopmartiil, 110 BU3HAYAIOTHCS 3a iX
PO3KJIaJaHHSM Ha BiJHOCHO NPUIHSATHI CHCTEMH KOOPJUHAT.

Y pO3BUTKY OCHOBHHX TOJIOKEHb MOJIEKYJISIPHO-KIHETHYHOT Teopil TepTs, ISl KiJIbKICHOI OLIHKH 3HOCY
iHCTpyMeHTa 10 3a/1Hili ToBepXHi /15, 3aIPOIIOHOBAHA 3aNIEKHICTh IHTEHCHBHOCTI 3HOIIyBaHHS [3]:

n

o
" CA0K S
I,= Kgti,—E? d—LHd, (6)
2 0,0)
0
qe K — MHOXHHUK, II0 BH3HAYa€ThCS T'€OMETPHYHOIO KOHQIrypailiero po3TallyBaHHS O BHCOTI
OIMHUYHUX HEPiBHOCTEIH;

£, — I0TOYHEe 3HaYEeHHS HOPMAJIbHUX HaBaHTAXXEHb II0B3/10BXK [IOBEPXHI KOHTAKTY;
1, — rpaHuns MiITHOCTI aAre3iifHuX 3B’A3KiB Ha 3pi3;

t" — MOKa3HUK KPHUBOI PPUKITIITHOT BTOMIICHOCTI;

E — Monynb mpy>KHOCTI IHCTpyMEHTaIBHOI'O MaTepiany;
N — 9KCII0 MMKIIB, 10 MPU3BOISTH 0 BIAMIICHHS ACIKOTO 00’ €My MaTepiaty,

f, — notoune 3HaueHHs KoedillieHTa TepT;

0 0(9) — (yHKUIOHANBHA 3AJICKHICT PYHHIBHOIO HANpYXEHHS NPU OJHOKPATHOMY PO3TATyBaHHI B

3aNIeKHOCTI Bijl TemnepaTypy 0 .

B 3anmexnocti (6) BenMMYMHA IHTEHCHBHOCTI 3HOINYBAaHHS pIKYYIOTO KIMHA BH3HAYAETHCS 3
BpaxyBaHHSIM 3Ha4eHb MOAYJS MPYXKHOCTI, HOPMAJIBHUX HaBaHTaXEHb, LHIOPCTKOCTI, KOE(DIiIiEHTIB TepTs Ha
po6oOUMX MOBEPXHSX IHCTPYMEHTA, @ TAKOK KOHTAaKTHHUX TEMIIEpaTyp B IIPOLIEC] pi3aHHS.

MaremMaTiuHUi OMUC TEMIEPAaTypHOro TIOJsl B TBEPAOMY Tili BHUKOHYEThCS 3a JOMOMOTOIO
JudepeHIifHOro piBHSHHS TeIUIoNnpoBiaHoCTi. Bupas, sikuil onucye TemmeparypHe Hojie B TBEPAOMY TiMli Iij
JIEI0 30BHIIMHIX 1 BHYTPIMIHIX PKEpeT TeIIOTH, BHBEIEHHH Y BiIIOBITHOCTI A0 3aKOHY TEILIOPOBiTHOCTI
®Dyp’e, MPEeNCTaBICHUN y HACTYITHOMY BUTJILAAL [4]:
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98 _ 10070,90, 90,980 970,980,
_:——)\—H+—)\—+_H)\_H+_Ba 7
0T op %Oxﬂ dxJ dyp dyg 0zO OZDH cp @

d0

e 0_ — IIBUKICTH 3MIHU TeMIIEpaTypu 8 sawac T BTOuIi BU3HAYCHHS 3 KoopauHaTamu X,V  Z ;
T

C — MacoBa TEIIOEMHICTD,

P —rycrtuna matepiany;

A — xoedillieHT TemmonpoBiAHOCTI;

{ — 00’€MHa I'yCTHHA TEIUIOBUAIIEHHS BHYTPILIHIX JKepel.

EdexkrtuBHuil 3B’S30K XapaKTEPUCTHK CTaHy MarepialiB 3 KOHTPOJIOIOYUMHU IapamMeTpamMHu B
MEXaHOOOpPOOHI J0CSTaeThCs ULUISIXOM 3aCTOCYBaHHS METOMIB aKyCTHYHOI eMicii Ta yJIbTPa3ByKOBOTO
KOHTpOJIO [5, 6]. B Teopii akycTHYHHX MPOIECiB BCTAHOBIIEH] CTPOTi 3aJIeKHOCTI OCHOBHUX (Pi3MKO-MEXaHIIHUX
BJIACTUBOCTEH cepenoBHIIa (TYCTHHH, MPYKHOCTI, CTPYKTYPHOTO CTaHy) 1 XapaKTePHCTHUK PO3MOBCIOKEHHS B
CepelOBUII MPYKHUX XBHIb, TOOTO aKyCTHYHHX BIACTHBOCTCH CepelOBHUINA. TBepi i30TpOmHI MaTepiann

XapaKTCpU3YyIOThCA MBUAKOCTAMHU PO3NMOBCIOKCHHSA HOB3I[OB>KHiX Cl i MonepeyHux Ct XBUIJIb, SIKI

BU3HAYAIOTh 3a (JOpMysIaMH, BUKOPHUCTOBYIOUH y3araJlbHIOIOUi XBHJILOBI PiBHSHHS:
- JUIsl BU3HAUYEHHS [IapaMeTpiB PO3IIOBCIOKEHHS TOB3/I0BXKHIX XBHJIb:

0%u
atzl B CIZD 2“1 =0, (®)
A+ 2u
C = |—, )
P
- JJ1s1 BUSHAYCHHA HapaMeTpiB pO3HOBC}OH)KeHH5{ HOHepeqHI/IX XBUJIb
0 °u
L-C0%a, =0, (10)
0t?
c = |5, ()
P

nerot 4, =divu, =0;

U; ,U,— BEKTOPH, 110 ONHUCYIOTh PO3HNOBCIOKECHHSA XBIWIi Y MO30BXHBOMY 1 IIONEPEUHOMY HalpIMKax
Bi/IMOBIIHO, SIKi BU3HAYAIOTHCS Oreparopamu rot i div 3MiHH TaHOTO BEKTOPHOTO TIOJIS B yaci 1 ;

C,,C, — mBuaKOCTI PO3MOBCIOKEHHS XBUJIi Y MO30BKHBOMY i OMEPEYHOMY HAMPSAMKAX;

02~ oneparop Jlamnaca;

2 2 2
02-= 0,90 (12)
- 2 2 22
0x~ dy- 0z
A il —koncranTu Jlame;
P —rycruna cepemosuma.
Jisa 3nauenns msuakocteii C, i C, mokHa BUKOpHMCTAaTH, AK JBi TpYKHi KOHCTAHTHM 3aMiCTb
koedirmienTiB Jlame ab0 MOyIiB IPYKHOCTI.
[IpuBeneni nmapamerpu, sik OyJ0 MOKa3aHO BHIIE, BU3HAYAIOTh MOTEHILIANBHY €HEPrilo TBEPJIOro Tija.
ToMmy, U1l OLIHKK XapaKTEPUCTUK CHEPreTHYHOI0 CTaHy OOpOOHOrO 1 iHCTPYMEHTaIbHOIO MaTepiaiiB, € BCi
IiICTaBM BUKOPUCTOBYBATH aKyCTHUYHI BIACTUBOCTI PEYOBHHHU.
Crpory 3aleXKHICTh XapaKTEpPUCTUK OOPOOHUX 1 IHCTPYMEHTaNIbHUX MaTepiajiB MOXHA IMPEACTaBUTH
HACTYITHUMH GopMylamu [6]:
2
_pC ad+v)A-2v)
E= , (13)
I-v)
- 2
G=pC/, (14)

ne E i1 G —wmonymni IOHra (HOpManbHOT IIPyXKHOCTI) 1 3CyBY;
V' —koedirient [Tyaccona
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v e (15)
1- B=£

O06’enHYIOUUMH XapaKTePUCTHKAMU CHEPreTHYHHUX CTaHIB MaTepianiB, BUXOASYH 3 TEOpii KBaHTOBOI
CJIEKTPOJJMHAMIKH, € TIapaMeTpH KOJMBHHUX 1 XBHJIBOBUX IIPOLECIB, SIKi JIOCTATHHO TOYHO ONHUCYIOTHCS 3a
(hopMoOrO, IMBUAKICTIO PO3MOBCIOKEHHS 1 B3aeMomii Tomo. Bimomo, 1mo mporec pi3aHHS CYIPOBOIKYETHCS
YTBOPEHHSM KOJWMBHUX 1 XBHJBOBHX TPOIECIB Yy IIHMPOKOMY JMdialla30Hi CIIEKTPY YacTOT 1 3YMOBIIOE
PO3IOBCIOKEHHS ITPY>KHOT, TEIJIOBO1, XIMIYHOT BUIB €HEPTii B 3aJI€KHOCTI BiJl CITiBBIHOLICHHS ITapaMeTpiB,

AKi XapaKTEepU3yIOTh CIIEKTPH KOJIMBAHb 1 XBIJIb. 3 1HIIOI CTOPOHH, XBHJIHOBI MPOIIECH B3a€MOIIOB’ sI3aH1
3 (I3MYHMMH BJIACTUBOCTSIMH KOHTAKTYIOUMX OOpPOOHHMX 1 IHCTpyMEHTalIbHHX MarepiaiiB Ta iX 3MiHOIO IIij
BIUIMBOM YMOB, II[0 YTBOpPEHI B 30HI pi3aHHs. TakMM YMHOM, 3a HasBHOCTI CIUIBHUX NapaMeTpiB CKIIaJOBUX
MPUBEICHUX BHIIE (POpMyJ, CHEPreTHYHHHA CTaH OOpPOOHOTO 1 IHCTPYMEHTAJBHOTO MartepialiiB Moxe OyTH
0XapaKTEePU30BaHHUI 3aKOHOMIPHOCTSIMHU 3MIHH 3HAYCHb BIAMOBITHMX I[ApAMETPIB KOJIMBHUX 1 XBHJIBOBHX
TIPOIIECIB.

OMiHKy XapakTepUCTUK MIKPOCTPYKTYPHOTO CTaHY KOMITO3WIIITHUX PiKYYHX IDIACTHH BHKOHYBAJH 32
pO3po0IeHOI0 MeTOAMKOI [1] KOHTpONIO SIKOCTi, sika BKIIOYae 30YyDKEHHS YAApOM Yy MIKPOCTPYKTYpi
IHCTpYMEHTAJIBHOTO Matepialy aKyCTHKO - €MICIHHMX XBHJIb 1 BU3HAYCHHS CIEKTPAIBHHX XapaKTEPHCTHK

3BYKOBOIO XBHJIBOBOTO (JOHY B ILIACTHHI. B JOCIiIKEHHAX MPUITHATO 3MiHY 3HAaYeHb YacTOTH [ 36YMIKEHHX

KOJIUBAaHb B MIKPOCTPYKTYpI IUIACTHH 32 (hikcoBaHHM 4acoM KoHTpoto (I = 0,5 c¢). J{ist HOCIiKeHHS 9acTOTH
30y/DKEHHX KOJIMBaHb MPHUHHATO TBepaociuiaBHi riactuHu T15K6, B3saTi 3 0oJHiel mapTil BUTOTOBIICHHS.
[HCTpYMEHTH, OCHAIICH] ITACTHHAMH, TOCIIKYBAIH mpu 00poodii crani 40X 3a 0OJHAKOBUMH YMOBaMH IIPOLECY
touinHA. [IpoBemeHi MOCHiMKEHHS 3HOCOCTIHKOCTI MOKa3ald pPo30KHICTH 3HAUYCHb BENHYMHHA (ACKH 3HOCY

IHCTPYMEHTIB TIO 3aJ[aHiil MOBEPXHI h3 B waci [ | (puc. 1).

h3, MM |
0,6 . . .
% Pl IMouaTKoBi 3HAYEHHS MTOCTIKCHOI YacTOTH I:l (xI'm) y
045 —0—Pap2 IUTACTUH 3a HOMepamu (HOMEPH IUIACTHHU BiJIIOBIIAIOTH
//{// - HOMepaM pAZiB Ha rpadiky) HAaCTYITHi:
——Pap,
03 e 5 Nel —7,6; Ne2 —7,4; Ne3 — 6,2; No4 — 5,9; No5 —5,5.
ﬂﬁ ——Pand ITo 3axiHyeHHI mpouecy pi3aHHs (32 4yac poOOTH
0,15 . . _
74 P IHCTPYMEHTIB, I:’ = 40 xB.) 3HAYCHHS YaCTOTH y
0 KOXKHIH 13 OCIIIPKyBaHUX IUTACTHH 3MEHIIIHIINCE 1 CKITAJH:
0 8 6 24 32 40 6 Nel — 5,3; No2 — 5,0; Ne3 — Ne4,1; Ned4 — 3,7; No5 —

3,3, IO BiINOBIAIOTh HACTYITHUM BEJIUYMHAM (DACKU 3HOCY
Puc. 1 — 3anexHicTb BeJTMYUHU 3HOCY BijJ yacy
po00TH iHCTPYMeHTIB NpH TOYiHHI (HOMepH

IJIACTHHM BiNOBi1al0Th HOMepaM psiiiB Ha rpadiky) Nol — 0’33; No2 70,36; No3 — 0’45; Nod — 0,51; No5 70,58.
3m00yTi  pe3ympTaTH  JOCHIIKEHb  JO3BOJIHIH
BCTAaHOBUTH OJHO3HAYHI 3QJIE)KHOCTI 3MIHM aMIUITYAX 1 9YaCTOTH aKyCTUYHHX CUTHAIIIB IiJ 9ac 3HOUTYBAaHHSI

IHCTPYMEHTIB 110 33/1aHiii MOBEPXHi (Mm):

IHCTpyMEHTa h3 = f(1). Takum uHHOM, OCHOBHHM BHCHOBKOM, SIKHil CIil 3pOOHMTH, € Te, IO B MpOIEC

3HOIIYBAHHS IHCTPYMEHTIB 4acToTa I:l 30y/DKEHUX KOJIMBaHb 3MEHIIYEThCS 1 L€ BiAmoBigae (axty

HAKOMWYIyBaHHs HAIPY>KEHb BTOMJIEHOCTI B MIKPOCTPYKTYPi IHCTpYMEHTAIIEHOTO MaTepiany.
Y mopanmemuxX JOCHIKEHHSX BCTAHOBJICHO 3aKOHOMIpHY 3MiHY MIKpOCTPYKTYpPHOTO €HEpreTHYHOTO
CTaHy KOMIIO3UIIIfHUX MaTepialiB pi3HHX MapoK

. . . . £y
BHACTIJIOK 3HOIIYBaHHS IHCTPYMEHTIB Ipu 00poOi 10
crani 40X, 3a 0JJHAKOBUMH YMOBaMH IIPOLIECY TOYIHHSI. —
[InsxoM mepioAWYHNX BUMIPIOBaHb YacCTOTH D 8 @N\
30yIKEHNX KOJIMBAHb Y MIKPOCTPYKTYpi IUIACTHH Ta 6 —o—Paal
. . —{—Pan2
BU3HAYCHHS 1acy 3HOIIYBaHHSA IHCTPYMEHTIB Yy \ iy pan
IpoLeci MeXaHOOOpPOOKH, BCTAHOBJIEHO 3MEHIICHHS \\\é —Paga
YacTOTH KOJIMBaHb Yy 4Yaci /IS OCHOBHHX MapoK 5
marepianis (puc. 2): Nel i Ne 2 — tBepai criaBu T15K6 0 15 30 45 o
i BK60M; Ne3 — wminepanokepamika BOK60; Ned —
HaaTBEpIUit MaTepian KO5 (HOMepI/I iHCprMeHTiB Puc. 2 — 3anexHicTb 4acToTH 30y/1:KEHUX KOJIMBAHb

B MIKPOCTPYKTYPIi iHCTPYMeHTAJILHHX MaTepialiB Bix
yacy po0OTH iHCTPYMEHTIB NIpH TOYiHHI (HOMepH iHCTpyMeHTIB
BiNOBial0OTh HOMepaM psiiB Ha rpagiky)

BIZINOBIIAIOTH HOMEPaM psiliB Ha rpadiky).
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3a pesynpraTaMd IIPOBEACHHUX IOCHI/UKEHb HAMH CTBEPIDKYEThCS ICHYBaHHS TPaHWYHHX 3HA4YCHb
4acTOTH 30yIKeHNX KOJIMBAHb Y MIKPOCTPYKTYpi iHCTpyMEHTAIBHOTO MaTepiary, 0 BiANOBiga€ IEBHOMY

PIBHIO Ipare3/1aTHOCTI IHCTpYMEHTIB. BU3HaueHHs CIIEKTpalbHUX XapaKTEPUCTHUK 3ByKOBOTO XBUJIBOBOTO (hOHY
y IJIACTHHI CNiJi BUKOPUCTOBYBaTH B KOHTPONI SKOCTI MarepiamiB. DakT 3MEHIIEHHS YacTOTH KOJIMBaHb i3
30UTBIICHHAM 4Yacy 3HOIIYBAHHSA 1HCTPYMEHTIB XapaKTEpU3YeEThCS AK 3aKOHOMIPHICTH B33a€MO3B’SI3KY
XapaKTEPUCTUK EHEPIreTUYHOIr0 CTaHy IHCTPYMEHTAIBHUX MaTepialliB i HAKONWYEHHSIM HaNpy>KeHb BTOMJICHOCTI
B MIKPOCTPYKTYPi PLKYYHX IUIACTHH Y TIPOIeci MeXaHOOOpoOku. BecTaHOBIIEHO, 1110 HANPY:KEHHS BTOMIICHOCTI
HaKOTMYIYIOTHCSI B MIKPOCTPYKTYpP1 MaTepiany 3a paXyHOK XBIJIBOBHX aKYCTHYHHX 3CYBiB MIKpOYaCTHHOK OJHI€T
BIZITHOCHO IHIIOI Ta i3-3a LLOTO IOPYIIYETHCS MIIHICTh MIKPO3B’SI3KiB MK IIMMH YacTUHKaMHu. OYEBUIHO, IO
JIist TOJJATKOBHX TEIUIOBUX Ta MEXaHIYHUX HAaBAaHTAKEHb CHPHSE 30UIBIICHHIO aKyCTHYHNX MIKPOHABAaHTA)XEHb B
30HaX 3’€JHaHHS YaCTHHOK, 3MiHI XapakTepy BHYTDIIIHBOIO TEPTsS (XPYCKOTY) MK HUMHU Ta aKyMYJIOBaHHIO
HarpyXeHb BTOMJICHOCTI. Bce 11e Mae miclie mpu nepeBHIeHH] HaBaHTa)XEHb MTOHAJT IOMYCTUMUX TPAaHHMIb, 1110
MPHU3BOANTH IO PO3PHBY Ta BTPATH MIKPO3B’SI3Ky MK YaCTHHKAMHM, MOSBH MIKPOTPIIINHHM, SK KOHIICHTpPAaTopa
JIOJIATKOBUX HANpPYyXEHb B 30HI PO3PHUBY, 0 301IbLICHHS TPIIIMHH, I PO3BUTKY 1 HOIIKOKEHHS JTAaHOT YaCTHHH
CTPYKTYPH IHCTPYMEHTAJIBHOTO MaTepiay npH ioro po6oti. Buiie npuBeneHi JoBoIM HaMU NPEACTABISIOTHCS,
SIK MEXaHI3M pyITHyBaHHs (3HOITYBaHHS) PIKYJOro iHCTPyMEHTA.

[TiaTBepKeHHsT 10 MeXaHi3My 3HOIIYBaHHS KOMITO3MIIIITHUX 1HCTPYMEHTIB BHACHIJOK Oe3nepepBHOT
Jii KOJMBHUX 1 XBHJIBOBHX IIPOLIECIB OOTPYHTOBYETHCS, TaKOX, 32 PO3IIISZAOM THIIOBHX 3ajieXHOCTEH (hacku

h, 3HOIIIYBaHHS mo 3agmiii moepxHi Bix wacy | |
pobotu incrpymenTa [7] (puc. 3). IcHyBaHHs mepiony
2
NPUIPALOBAHHS [,  3YMOBIIOETHCS,  OYCBHJHO,

MOPYIICHHSAMH ~ MIKPOCTPYKTYpH  iHCTPYMEHTAJIBEHOTO
3 Marepially B TIpoleci 3aTO4yBaHHS IHCTPYMEHTa,
BHACNIIIOK il BHCOKOYACTOTHUX KOJHBHHX IPOIICCIB,
YTBOPEHNX  KOHTAKTHOIO  B3a€EMOJIEI0  3aTOYHOTO
IHCTpyMeHTa 1 pibKy4oi IUIaCTUHH. Y TBOPEHHS

KPUTHYHOrO Iiepiofy criiikocti iHctpymenta 1,

= Typ ’ 3yMOBJICHE, Ha Hall NOIJAL, Oe3MepepBHOIO Ji€I0

aKyCTMYHHX KOJHMBHUX 1 XBHJIBOBUX IIPOILIECIB MpH

Puc. 3 — 3anexnicTb BeTMInHH GacKH 3HOCY piSaHH.i Ha  MiKpOCTPYKTYPY  IHCTPYMEHTAILHOrO

BiZl wacy poGoTH iHCTPYMeHTa: MaTepially, IO MNPHU3BOJUTH JO HAKONMYYBAHHS

1, 3 — 3H0c no nepeaniii i 3aauiii noBepxui; HalpyXeHb  BTOMJIEHOCTI 32  ONHCAHUM  BHUILE

2 - 3Hoc TiTLKH 10 327wl MoBepxHi MEXaHi3MOM  pyiHyBaHHs  (3HOIIYBaHHs) poGOYOT
YaCTUHH.

[inTBepmKkeHHssM  (akTy  HAKONMMYYBaHHS  HaNpyXeHb  BTOMJIGHOCTI B MIKPOCTPYKTYpi
IHCTpYMEHTAJIBHOTO MaTepially, TakKoX, € IIMPOKO BiOME SABWINE 3MEHIIEHHS mepioxy criiikocti T
iHCTpyMEHTa 3a 30UIBINEHHSM KiTLKOCTI HOro mepetodok [N i, 3a JOCATHEHHAM TPAHAYHOTO 3HAYCHHS

KibkocTi eperodok N, (puc. 4), IpauesaTHiCTb iIHCTPYMEHTA CTa€e He 3a0BLIBHOIO.

Bigomo, 1m0 KomMBHI 1  XBWJIBOBI  MpoIecH T A
MiAMOPSIIKOBaHI ~ KOHKPETHHUM  MPHPOJAHUYUM  3aKOHaM,

HATIpUKJIA[,  BIATOBIAHIH  IIBHOKOCTI  PO3IOBCIOKCHHSA, \
mucriepcii, iHTepdepeHtii, BigOWTTS, 3aJOMJICHHS Ta iH., a

TAaKOX ICHye pealbHa MOXIIMBICT IIEPEBIPKM 3HAYCHb
TapaMeTpiB 3aBISKH i1 3aKOHY 30€peKeHHsI EHeprii.

TakuM  YMHOM, OIIIHKA  EHEPreTHYHOrO  CTaHy
00poOHOTO 1 IHCTPYMEHTAJIBHOTO  MaTrepialiB  MOXE
MPOBOIUTHCH HA OCHOBI aHAi3y YMOB MOJCITIOBAHHS
KOHTAKTHOI B3a€MOJIi1 KOJIMBHUX 1 XBHJIBOBUX MporieciB. ToOTO,
3 ypaxyBaHHSM IIOCTAaBJIECHOI METH: BHOIp, KOHTpPONb Ta
3a0e3neueH s Tpare31aTHOCTI IHCTPYMEHTAIBHOTO MaTepiaty
ITiCIIS CIIKAHHS 1 3aTOYyBaHHS PLKYUYHX IUIACTUH Pi3HUX Mapok,
a TakoXX B MeXax OJHI€] MapKu Marepiany, pO3IIIIaeTbes Puc. 4 — 3anexuicTs nepioaty eTifikocti
CHEPreTHYHUI CTaH TpaHMII KOHTAKTy OOpoOHOro i Bill YHCIIa IEPETOYOK iHCTPYMeHTa
IHCTPYMEHTAJIBHOTO Marepiais. 3i CTOPOHH
IHCTPYMEHTAJIBHOTO MaTepiady MpOBOIUTHCS aHaNi3 3AaTHOCTI YMHUTH OIIp, B3AEMOMIATH 3 IMapaMeTpamu
XBHJIBOBHX IPOILIECIB, 1[0 TOCHIAIOThCA 31 CTOPOHH OOpOOHOr0 MaTepiaiy (31 CTOPOHHM TOBEPXOHb pi3aHHS i
CTPYXKH). A TIpare3laTHICTb IHCTPYMEHTA XapaKTEePU3yeThCs IHTETPATbHUMH CHEPreTHYHHMH MapaMeTpaMu,

Ilepion erifikocri

Nep N

F

HRono nepeToyoR
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IO TOKa3ylITh HACKUIBKM BAaXKO “po3KadaTh” MIKPOCTPYKTYPY IHCTPYMEHTAIBHOTO Martepialy, 3yMOBIECHY
BHYTPIIIHIM TEPTSAM, CTYMiHb ii HENiAJATAMBOCTI y KOHTaKTi 3 OOpPOOHMM MartepiaJoM 3a yMOB, SIKi
YTBOPIOIOTBCS B TIpoleci MexaHooOpoOku. Omip, KUK MepelKkopKae PO3IMOBCIOKEHHIO KOJIMBaHb 1 XBUIIb B
MIKPOCTPYKTYpi Martepialy, XapaKTepu3yeTbcs immemancoMm (Bim mar. impedio - mepemkomkatd), IO
BU3HAYAETHCS BIAHOUIEHHSIM THCKY JI0 00’ €MHOI KOJIMBHOI IIBUAKOCTI.

VY BupilIeHHI 33ja4i PO TMOBENIHKY KOJHMBaHb 1 XBHWJIb Ha TpaHUNl KOHTaKTy OOpoOHOro i
IHCTPYMEHTAJIBHOTO MaTepialliB BUKOPUCTOBYETHCS TMOHATTS HOPMAJIBHOTO aKyCTHYHOTO IMIIENAHCY, SIKUI
BU3HAYa€eThCs 3a hopmysoro [1, 6]:

0C
cosf’

Z= (16)
Ie I:I— T'yCTHHA Marepialy;
C — WBHAKICTH PO3MOBCIOKEHHS aKyCTHYHOT XBUII B MaTepiani;

I:l — KYT MK HOPMaJUTIO 1 HAalpsIMKOM XBHJIL, 1110 MaJIa€ Ha OBEPXHIO MaTepiaiy.
Jlo6yrox P C Bupaxkae XBUIbOBHIl omip Marepiamy. Y poO3IJIsli IDaHMII KOHTAaKTy 0OGpOGHOrO i iH-

CTPYMEHTAIILHOI'0 MaTepialliB aKyCTHYHA XBHJIS YaCTKOBO POXOJHUTh Yepe3 IPaHHMIIO, @ TAKOXK YACTKOBO BilOU-
BaeThes B Hel. [lpu uboMy BiiOyBaeThcs TpaHc(OpMallis TUIIB XBUJIb Ha TIO30BXKHI 1 nonepeyHi. Takum yu-
HOM, Yy TOJAIBIIOMY aHali3i aKyCTHYHHX BJIACTUBOCTEH OOpPOOHMX 1 IHCTPYMEHTAJIBHHUX MarepiaiiB IpoIio-

HYETBCS PO3IVISIATH 3MiHY XBHIB0Boro omopy PC 3 ypaxyBaHHSM HAsBHOCTI XBWJIb: MO3IOBKHIX i mmo-

TIEPEIHUX D TaKWX, 10 BiIOMBAIOTHCA B poOOUY0i MOBEPXHI IHCTPYMEHTA 1 MPOXOIATh Yepe3 TPAHUIII0 KOH-

TakKTy.

Po3risig xapakrepucTuk craHy oOpoOHHX 1 IHCTPYMEHTAJIBHUX MarepialliB rnepeabdadae 3aKOHOMIPHUIA
3B’S30K MK MapaMeTpaMy KOJMBHUX Ta XBIJIBOBHX MPOIECIB 3 OMHI€] CTOPOHHM i 3 iHIIOI — pO3MipaMu KOH-
TaKTyIOUUX MOBEPXOHB; MapaMeTpaMH MIKPOCTPYKTYPHOTO CTaHy (CHCTEMH “3epHO — B’SDKY4YHH~ MaTepiajm);
IIOPCTKOCTI, HAIPHKJIAJ, TapaMeTpOM HaXWIy MIKpOHEPIBHOCTEH; IMOKPHUTTS Ha PoOOYMX IMOBEPXHSAX IHCTpY-
MEHTAJIFHOTO MaTepiaiy; HasBHICTh MPOIIAPKY B KOHTAKTI y BUIVIAII PO3IUIABY, IO 3YMOBIIOETHCS IPOLIECOM
MEXaHOOOpOOKH, a TaKoX (pa3oBHX 3MiLlIEHb ITAPAMETPIB KOJIMBAHb 1 XBWJIb 33 PaXyHOK 3MiHU IIBHJIKOCTI pi3aH-
Hl. XapakTepHUMH yMOBaMH 3B’S3KY €, HAIIPUKIJIAJ, HasBHICTb KPUTHYHOTO KyTa MEPEXOy Bii I3€pKabHOTO
JI0 HE N3epKAIBHOTrO BiAOMTTS XBWIb, L0 3YMOBIIOE IEPEXiIHI MPOLECH TEPTs, ICHyBaHHsS PE30HAHCHUX JIO-
KaJTi30BaHUX KOHTAKTIB MPHU HAOIMDKCHHI BUMYIICHUX J0 BJIACHUX KOJIMBaHb, HASIBHICTh MAKCHUMYMY €HEprii 3a
BiINOBITHUX YMOB 30iry mapaMeTpiB KOJIMBAHb i XBWIb JJIS MBHAKOCTEH 1 qedopmartiii. Ilopsin i3 MOXKIIUBICTIO
TEOPETHYHOI OI[IHKH 3B’SI3KY, OUTBIIICTh HAaBEACHUX MapaMeTPiB MiIAA0ThCA KOHTPONIIO yIbTPa3BYKOBHMH Me-
Togamu. [loeqHAaHHS NPUBECHNUX MTapaMeTPiB BiIMOBIIa€ CIUIbHINK XapaKTepHCTHII CTaHY 32 yMOB MOJIEIIOBaH-
HJ 1032 TpoIIecoM OOpOOJICHHS pi3aHHIM Ha CTafil KOHTPOIIO IHCTPYMEHTAJIBHOTO MaTepiary Ta B MpoIleci 3a-
TOYYBaHHSI IHCTPYMEHTIB. XapaKTepUCTHKa BHYTPILIHBOTO TEPTSl B CTPYKTYpi IHCTPYMEHTAJILHOIO Marepiary
11032 MporecoM o0poOIIEHHS pi3aHHSAM BU3HAYA€THCS METOAAMHU: YIIBTPa3ByKOBHMH Ta aKycTH4HOI eMicii (AE).
VY SIKOCTi €HEepPreTUYHOr0 IHTErpaIbHOTO Napamerpa npuiiHiaTo epextrBHe 3HaueHHs AE. [IpuBeneni xapakrepu-
CTHKH CHEPreTHYHOI0 CTaHy I103a MPOIECOM MEXaHOOOPOOKH [5] miamOpsIIKOBYIOTHCS OJHO3HAYHOMY 3B’SI3KY
Ha OCHOBI IPUHITAITY €KCTPEMYMY €HEpTii.

TakuM 9YMHOM, OJHO3HAYHA OIIHKA XapaKTEPUCTHK CTaHy OOpOOHMX i IHCTPyMEHTAJIBHUX MaTepialiB
CTIOpITHEHNMH TapaMeTpaMH, 10 XapaKTEepU3yIOTh KOJIMBHI 1 XBHJIBOBI MPOLECH HA CTalisX KOHTPOIIO 11032
MpoIecoM 1 y mpomeci MexaHOOOPOOKH, y3aralbHEHHS IapaMeTpiB BHKOHYETHCS 13 3aCTOCYBaHHSAM Teopii
MPUYMHHO-HACTIIKOBOTO 3B 513Ky [8, 9]. [lapameTpu y CyKyIMHOCTI PO3IJISIAIOTHCS SIK TaKi, 110 €AWHO MOB’sI3aHi
1 3yMOBJIEHI IPUYMHOIO (BU3HAYEHI MOJIEIIOBaHHAM) 1 HaclIiIKoM (BH3HA4eH1 B mpoueci pizanHs). OTpuMaHuii
3B’A30K NPUYUH 1 HachiakiB y ¢opmi audepeHIiiHOro pIiBHSHHS IPUYMHHO-HACIIIKOBOIO 3B’S3KYy 3
BUKOPUCTAHHSM TOKA3HUKOBUX (DYHKI[Hl 103BOJISIE CHUCTEMATHU3yBaTH JOCHIDKCHHS — IMpaIie3aaTHOCTI
IHCTPYMEHTIB Ha OCHOBI aHAJi3y XapakTePUCTUK EHEPreTHYHOTO CTaHy OOpPOOHOTO i IHCTPYMEHTAIBHOTO
MaTepiaiiB B mporeci oOpoOneHHs pi3aHHAM. B komir roTepHiil 0OpoOIli MOKa3HWKOBUX (YHKIIH IIHPOKO
BUKOPHCTOBYETBCSl CTAaHAAPTHE 3HAUEHHA 4YMCia €, 10 € BAXJIMBUM B MaTeMaTHYHUX IE€PETBOPEHHSX.
3acTocyBaHHS TMOKa3HUKOBHX (DYHKIIH PENpE3CHTYETHCS B IIMPOKMX Iianma3oHax 3HA4YCHb. 3a pe3ylbTaTaMH
PO3PAXYHKIB 3 BUKOPHCTAHHSM [PHBEICHHX KOMIT 0TEPHHX 3ac00iB BHABIeHI po3GikuoCcTi 3Hauens | | [10],
BU3HAUYCHO IEPEBUILCHHS 3HAUEHb 3a Ipyroto rpanunero Einepa Bix 3-x i 6inbme. e MoTHBYE 10 poBeneHHS
CreLiaIbHUX MaTeMaTH4HUX JOCIIDKEeHb, PO3IIIALY IIepeXiIHUX MPOLIECiB B IPUPO/II Ta BpaXyBaHHs 3HaYEeHb €
B 3QJIS)KHOCTI BiJl 3Ha4€Hb apr'yMEHTY, [0 BU3HAUa€ KiHIIEBUI Pe3yNbTaT (QYHKIIOHATBHUX 3aJIS)KHOCTEH.

BucHoBku
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B HaykoBMX OCHOBax 10 OLIHKH IPAIre3aTHOCTI PLKYyYHX IHCTPYMEHTIB MEPCHEKTHBHUM € PO3TIISI
MMOETHAHNX XapaKTEPUCTUK CTaHy 0OpOOHOTO i IHCTPYMEHTAIBHOTO MaTepialliB Ha CTaAisIX KOHTPOJIIO 3HAYCHb
OCHOBHHX (Pi3UYHUX BIACTUBOCTEH IM03a MPOIECOM i aKTUBHUM KOHTPOIIB IX 3MiHH B IIporieci 00poOIeHHS pi3aH-
HsM. [loTeHmianpHa eHepris nedopmarii TBEpIOro Tijla BH3HAYAETHCS CYKYITHICTIO TPHOX OCHOBHUX HapaMeTpiB:
D, [ il ] [Ipu npomy, Qi3udHa BIaCTHBICTE MaTepialy BH3HadaeThes MoaymneM HOHra , a Halpy>KeH-
Hi 1 nedopmarnis (I:| i |:|) MOXYTb OYTH NpE/ICTaBJICHI, SIK TPaHUYHI IapaMeTpH, NEePEBHUILIEHHS KX M1 4ac
HaBaHTAKEHHS IPU3BOJIUTD 10 PYHHYBaHHS MaTepiainy.

B mpomeci 3HOmyBaHHS IHCTPYMEHTIB YacTOTa El 30yKEHUX KOJNMBaHb 3MCHIIYETBCA 1 IIe
Bi/INOBiIa€ (paKTy HAKONMYYBaHHS HAlpPyXeHb BTOMJIEHOCTI B MIKPOCTPYKTYpI IHCTPYMEHTAIEHOTO MaTepiaiy.
3a pesynpTaTamMy JOCIHIXKEHb HAMU CTBEPDKYETHCS ICHYBAHHS I'PaHUYHHMX 3HAYEHb YaCTOTH 30yIIKeHUX
KOJINBaHb ¥ MIKPOCTPYKTYPi IHCTPYMEHTAIBHOTO MaTepiaily, IO BiIIIOBiZae MMEBHOMY PIBHIO Mpare3qaTHOCTI
{HCTPYMEHTIB. YTBOPECHHS KPUTHYHOTO Tepiofy crilikocti inctpymenta 1, 3ymoBIeHe, Ha Hal IOIVIL,

0e3mepepBHOIO i€10 KOJMBHUX 1 XBIIIBOBHUX IIPOLECIB HA MIKPOCTPYKTYPY IHCTPYMEHTAIBFHOTO MaTepiaiy, IIo
NPU3BOAUTH 10 HAKONMYYBAaHHS HAIPY)KEHb BTOMIJICHOCTI.
B ananizi akycTHYHHX BJIaCTMBOCTEH OOpPOOHMX 1 IHCTPYMEHTAJBHHMX MaTepialliB IPOIOHYETHCS PO3-

rasjaté 3miny xsuasosoro ormopy P C 3 ypaxysannsm ryctunm P matepiamy Ta HasSBHOCTI JBOX Map XBHJIb:

MTO3/IOBXKHIX D 1 TTOTIepeYHIX D TaKuX, [0 BiIOMBAIOTHCA Bill poOOYOi MOBEPXHI IHCTPYMEHTA 1 IPOXOAATH

4yepe3 PaHuIIi0 KOHTaKTY.

OnHO3HAYHA OLlIHKA XapaKTEPUCTUK CHEPreTHYHOTO CTaHy OOpPOOHUX 1 IHCTpyMEHTaIbHUX MaTepiaiiB
CIOPITHEHNMH TIapaMeTpaMy, IO XapaKTepPHU3yIOTh KOJHMBHI 1 XBHJIbOBI MPOIIECH HA CTAHisSX KOHTPONIIO 032
MPOLIECOM 1 B MpoIleci MeXaHOOOpOOKH, y3araJlbHeHHS ITapaMeTpiB MPOIIOHYEThCS BUKOHYBATH 13 3aCTOCYBaH-
HSAM Teopii MPHYMHHO-HACITITKOBOTO 3B’s3Ky. B KoMIT 10TepHiit 00poOIli MOKa3sHUKOBUX (PYHKIIH BH3HAUCHO
TIePEBUIIICHHS] 3HAYCHb I:l 3a nmpyroro rpanmneio Eftmepa Bim 3-x i Oinmpmie. lle MoTHBYE 0 TpoBemeHHS
CHeLiaIbHUX JOCIKEHb, PO3IJIsly EPEeXiIHUX MPOLIECiB B IPUPO/Ii Ta BpaXyBaHHs 3HAUYCHb B 3QJIC)KHOCTI
BiJl 3HAUYCHb APTYMEHTY

Jliteparypa

1. Bypsixk B.I'. Orinka npane3ziaTHOCTI KOMITO3UIIHHUX IHCTPYMEHTIB 32 aHajli30M aKyCTHYHUX Xapak-
TEePUCTUK SHEPTeTUYHOTO CTAaHy iIHCTPYMEHTAIFHOIO MaTepiary // BumiproBanbHa Ta 00UmCIIOBaIbHA TEXHIKA B
TEXHOJIOTIYHUX Tporecax. — 1998. — Ne 1. — C. 49-56.

2. buprep N.A., MasmoroB P.P. Conporusienue marepuanos.: YueOHoe mocooue. — M.: Hayka. I'm.
pen. ¢pus.-mar. mt., 1986. — 560 c.

3. bamxoB B.M., Kanes IL.I'. McnpiTanus pexyiiero MHCTpyMeHTa Ha CTOMKocTh. — M.: MamuHo-
ctpoenue, 1985. - 136 c.

4. PesnukoB A.H., Pe3ankos JI.A. TermioBble mpomecchl B TEXHOJOTHYSCKUX CUCTEMaX: YUeOHUK s
BY30B TI0 crielabHOCTIM "TexHomorus MamuHocTpoeHus " 1 "MeTaiopexynue CTAaHKK U MHCTPYMEHTHI'". —
M.: Mammnoctpoenue, 1990. — 288 c.: mi.

5. Iarent Ykpaiam Ne 25818. CrociO KOHTPOIIO SKOCTI KOMITO3UIIIMHAX Pi3aIbHUX IUTACTHH MICIS
cnikanHs. Pym6emra B. O., bypsix A. B., Ilapacka I'. b., Bypsk B. B., Bypsk B. I'. // Ony6n. Bron. Ne 13,
2007 p.

6. Hepaspymatomuii koutposnb. B 5 ku. KH. 2. Akycruueckue meronasl koHTpoussi: [IpakT. mocodue /
W.H.Epmonos, H.Il. Anemun, A.W.ITotanos; I[Tox pea. B.B.Cyxopykosa. — M.: Beicur. mik., 1991. — 283 c.

7. Bobpos B.®. OcHOBEI Teopuu pe3aHus MeTauioB. — M.: "Mammuoctpoenue", 1975. — 344 c. ¢ .

8. K Teopun nmpuunHHO-cneacTBeHHbIX cBsizeil / Tpor A.A., Kokaposues B.B., Bypsik B.I'., [mymenko
10.b., Ckumtok B.U., Baitatpayd M.A. — K., 1996. — 22 c. — Pyc. - [len. B THTB Ykpaunnsr 23.10.96, Ne1968 —
Yk 96.

9. Tpou A.A., bypsxk B.I'., I'mymenko lO.b. IIpuunHHO-CIEICTBEHHBIE ACHEKTHI MPOEKTUPOBAHUS
ocHacTky // IlepcrieKTHBHBIE TEXHOJIOTWH, OCHACTKA M METOIOJIOTHS MOJATrOTOBKH Impomn3BoacTBa. — K.: HTYY
“KIIN”. — 1997. — C. 64-66.

10. bypsix B. I'., Bypsix A. B., Bypsik B. B. ®opmyBaHHs 1 po3BUTOK MPOEKTHO-TEXHOJIOTIYHOI Ta 1H-
(opMamiiHO-KOMYHIKaIliifHOI KOMIIETeHTHOCTel B OCBiTHIN ramy3i «Texuomorii» // Po3Butok mpodeciitnoi
KOMITETEHTHOCTI TI€AaroriB y KOHTEKCTI peaitizallii Hoporo Jlep»kaBHOTo CTaHAapTy 0a30BOi Ta MOBHOI 3araJibHOT
cepennpoi ocBité / 30. Hayk. np. [pen. kon.: O.®. Ilonuk (rom) ta iH.] — Xmenpaunpkuii: Bug-so XOIIIIIO,
2013. - 188 c. — C. 160-172.

Ipo6aemu Tpubomnorii (Problems of Tribology) 2014, Ne 4



30

HaykoBi OCHOBHM /10 OLIIHKM NPale3AaTHOCTI PIKYYHX IHCTPYMEHTIB 32 aHAIi30M aKyCTUUYHHX XapaKTEePHUCTHK CTaHY ...

Hapiiimna B penaxito 15.10.2014

IIpo6aemu tpubomnorii (Problems of Tribology) 2014, Ne 4



31

HaykoBi 0CHOBM 10 OLIIHKM Npale3AaTHOCTI PIKYYHX IHCTPYMEHTIB 3a aHAIi30M aKyCTUYHHMX XapaKTEPUCTHK CTAHY ...

Buryak A.V., Buryak V.G. Scientific grounds for assessment of work of cutting tools on the analysis of acous-
tic characteristics of the manufactured and instrumental materials.

The article examines closely related characteristics of the manufactured and tool materials on the stages of the con-
trol values of the main physical properties of out-of-process and active control of their changes in the process of cutting. The
article focuses on substantiated facts of continuous acoustic oscillatory and wave processes on the microstructure of the tool
material, leading to the accumulation of tension fatigue and fracture (wear) of the working part of the tool. For an unambigu-
ous assessment of the characteristics of the energy state of the manufactured and tool materials with general parameters char-
acterizing the oscillatory and wave processes in the stages of control out-of-process and in the process of machining, it is pro-
posed to perform the synthesis of parameters using the theory of cause and effect link due to the accounting values of e, de-
pending on the argument value that determines the end result of functional dependencies.

Key words: cutting, the acoustic properties of materials, the cause and effect link, wear resistance.
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