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Abstract: The paper considers the relevance of using carbon-carbon composite materials (CCCM) in the
modern agro-industrial complex. Engineering calculations of the elastic moduli and tensile strength of the
composite were carried out using high-strength Thornel T-800 fiber and a polymer matrix. The results of the
study showed that with a high level of reinforcement (0.8), the material demonstrates strength indicators of
more than 3900 MPa, which significantly exceeds traditional analogues. The critical fiber content was
determined and the effectiveness of designing the material structure for operation under high loads was
proven.
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Bubip napaMeTpiB LIOPCTKOCTI MOBEPXOHb Ta IX
NMO3HAYECHHS HA KPeCJeHNKAX

IBanoB I'.O.

KaHJ. TEXH. HayK, JIOLEHT, JOIEHT KadeapH 3araJbHOTEXHIYHUX JUCITUTLIIH
Ioassncbkui I1.M.

KaHJ. €KOH. HayK, JOIICHT, B.O. 3aBilyBada kKadeapy 3araiIbHOTEXHIYHUX JTUCLIUILIIH
MukonaiBChbKuil HalllOHAIBHUM arpapHUil yHIBEpCUTET, YKpaiHa

AHoTauig. Y poboTi mokazaHo, 110 BUOIp mapaMeTpiB JUIs OL[IHIOBAHHS IIOPCTKOCTI, @ TAKOXX BUMOTHU JI0
HIOPCTKOCTI, MalOTh OyTHM OOIPYHTOBaHI 1 BCTAHOBIIIOBATHCS 3 OMIANY Ha (yHKLIOHAJIbHE MPU3HAYCHHS
MOBEPXOHb JeTalell KOHKPETHUX BUPOOIB Ta X KOHCTPYKTUBHHMX OcOOIMBOCTeH. BuMorm 1o mopcTkocti
MOBEPXHI BCTaHOBIIOIOTH 0€3 BpaxyBaHHA Je(eKTIB MOBEPXOHb (MOAPANUHU, PAKOBUHU TOIIO). SKIIO y
IIbOMY BHHMKA€ HEOOXIJAHICTh, IX BKa3yIOTh OKpEMO. 3HAUEHHs YCiX MapaMeTpiB HIOPCTKOCTI 3alUCYyIOTh 3
HaBEJICHHSIM BIIIOBITHOTO CUMBOJTY 1 HOTO 3HAYEHHS.
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Kiro4oBi ci1oBa: mapameTpu MOPCTKOCTI MOBEPXOHB, HAIPSIMOK HEPIBHOCTEH, B 0OPOOKH, CTIMKICTD 10
CIIPAIIOBAHHS, KOHTAKTHA OPCTKICTb.

Bubip mapameTpiB Isi OLIHIOBAHHS IMIOPCTKOCTI, @ TaKOXX BUMOTHU JI0 IIOPCTKOCTI,
MarTh OyTH OOIPYHTOBAHI 1 BCTAHOBIIIOBATUCS 3 OIIAY Ha (yHKI[IOHATBHE MpU3HAYCHHS
MOBEPXOHb JIeTalel KOHKPETHHX BHUPOOIB Ta iX KOHCTPYKTHUBHUX ocoOimuBocTei. I
BIJIMOBIJATBHUX 3’ €JIHAHb, B AKUX JIETaJl MPAIIOI0Th 32 YMOBH PIJIMHHOTO TEPTS, IOIIIBHO
BCTaHOBIIOBaTH mapameTpu R, (a6o R;), Rmax, tp, a Takok HampsMOK HEpIBHOCTEW; LIS
MOBEPXOHb HUKITYHO HABAHTAXKEHUX BIAMOBIIATBHUX A€Tale — Rmax 1 Sy 1 T.1I.

[Tin wac Bubopy mapamerpiB R, a6o R; cimim matu Ha yBasi, mo R, mae Ounbmn moBHY
OIIHKY WIOPCTKOCTI, OCKUTBKM JUIsi MOTO BU3HAYEHHS BHUMIPIOIOTH 1 JOJAIOTh BiJCTaHi
BEJIMKOI KUIBKOCTI TOYOK MIHCHOTO MPOQITI0 10 MOTr0 CEepeAHbOoi JIiHii, TOAl SK MiJ 4ac
BU3HAauUCHHS R; BUMIPIOIOTH BIJICTaHI MK 5 BEpIIMHAMHU 1 3alIaJJUHAMU HEPIBHOCTEH.

CTifiKICTh [0 CIHpalfOBaHHs, KOHTAaKTHA HIOPCTKICTb, MIIHICTh MPECOBHX IOCAIOK
3ajeXarh BiJ] 3HAUCHb MapamMeTpa tp ajge Tpeba BpaxoBYBaTH, IO 13 30UIbLICHHSAM t, Tpeba
OUIBII TPYAOMICTKI MpoLecH OOpoOKW: Hampukian, 3a t, = 25 % 3aCTOCOBYETHCS YHMCTOBE
TOYIHHS, a 32 tp = 40 % — XOHIHI'YBaHHSI.

OnopHa JoBMHA MPOoQUIO t, BU3HAYAE BEIMUMHY IUIACTUYHOI Jedopmallii MOBEPXOHb
neraneil 3a ix KoHTakTy. [lapaMeTpu MIOPCTKOCTI BHUMIPIOIOTBCS Ha 0a30Bid JOBXKHHI |,
3HAYEeHHS K0T BUOMPAIOTH 32 NOMYCTUMUMHU Ry Rz 1 Ryax 3r1AHO 3 Tabm. 1.

Tabmuus 1. CriBBiHOIIIEHHS 3HAYE€Hb MTApaMeTpiB 1 0a30BO1 JOBXKUHU

Ra, mm Rz, Rmax, Mmkm 1, Mm
o 0,025 o0 0,010 0,08
ITonax 0,025 no 0,4 ITonax 0,10 mo 1,6 0,25
ITonax 0,4 no 3,2 ITonax 1,6 no 12,5 0,8
ITonan 3,2 mo 12,5 ITonax 12,5 mo 50 2,5
IMonax 12,5 mo 100 ITonax 50 mo 400 8

Bumoru 10 mopcTKOCTI MOBEPXHI BCTAHOBIIIOIOTH 0€3 BpaxyBaHHs Je(EKTIB MOBEPXOHb
(moapsSUHU, paKOBUHU TOIIO). SIKIO Yy I[bOMY BUHHKA€E HEOOXIIHICTh, IX BKAa3YIOTh OKPEMO.

3rimno 3 'OCT 2789-89 miopcTKiCTh MOBEPXOHb IMO3HAYAIOTh HAa KPECICHUKY 3a
MEBHOIO CTPyKTyporo (puc. 1, a). Y mo3HaYeHHI WIOPCTKOCTI, KOJM BHI OOpOOKH
KOHCTPYKTOPOM HE BCTAHOBJICHO, 3aCTOCOBYETHCS cleuiadbHuil 3Hak (puc. 1, 6). VY
MMO3HAYEHHI MMOPCTKOCTI MOBEPXHi, KA YTBOPIOETHCS 3HATTAM IIapy MaTepiany (TOUiHHSIM,
CBEpJIIHHSIM, (Ppe3epyBaHHSM TOIIO) 3aCTOCOBYIOTH CHemiaibHuil 3HaK (puc. 1, B). Sxmro
MOBEPXHI YTBOPIOIOTHCS 0€3 3HATTS MOBEPXHEBOIO IIapy Marepiany, HaNpUKIIad, JTUTTAM,
[ITAMITYBaHHSIM, TIPOKATOM TOIIIO, TO 3aCTOCOBYIOTH CIIeliadbHUi 3HaK (puc. 1, 1).

Hampsim HepiBHOCTEH siBIsie COO0I0 YMOBHUM PUCYHOK Ha MOBEPXHI B Mpo1eci 00poOKHu.
Ha xpecnenukax yMOBHI NO3HAY€HHS! HANpsSMIB HEPIBHOCTEW B pa3i MOTPeOM MO3HAYAIOTh
crieliaIbHUMU 3HaKaMmu (Tabi. 2).

3HaueHHs YCIX NapaMeTpiB IMIOPCTKOCTI 3aMUCyIOTh 3 HABEACHHSIM BIJIIOBIIHOTO
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CUMBOITY 1 Horo 3HaueHHs: R;32; SMO,63; t5070.
[To3HavaroThest HAUOUTBII JOMYCTHMI 3HAYEHHS MapaMeTpiB MOPCTKOCTI, HAWMEHII 1X
3HaYEHHS HE 0OMEXYIOThCSI.

Bun oGpobku
noeepxHi i (ado)
IHII JOJATKORI
BKA3IBKH

L1

3HAK IMonka 3naky
|:| IMapamerp (MapaMeTpH)
— [IOPCTKOCTL

z. IMo3znaueHHA
HATIPAMKY

7 7 HEDIBHOCTI

r
c. 1. CTpykTypa 1o3Ha4eHHs MIOPCTKOCTI MTOBEPXHI

VY mpukiaai no3HadyeHHs tso70 3a3HaYEHO: BIIHOCHA OTIOPHA JOBXKUHA MPOQ1ITIO
tp 70% 3a piBHA po3pizy mnpodimo p = 50%. 3anucyroud giana3oH 3HAYEHb MapameTpa
IIOPCTKOCTI MOBEPXHI (HAHOUIBIIOrO 1 HAMMEHIIOro), B MO3HAYEHHI 3alHUCYIOTh iX Yy JiBa
PAIIKA, HATTPUKJIIA:

Rz '80 Rmax 'O t50

132 2 TOILIO.

3HaueHHs JEKUIbKOX MapaMmeTpiB LIOPCTKOCTI MOBEPXHI 3alUCYIOTh 3BEPXY JAOHHU3Y Y
TaKiil mociaiAoBHOCTI (puc. 2, a): mapameTrp Ra 10 0,1 MkM; mapamerp KpoKy HEpIBHOCTEU
npodinto Sy Big 0,063 mo 0,040 MM Ha 6azoBiit qoBxkKHI (0,8 MM; BIIHOCHA OTOpPHA JIOBXKUHA
npodinro tso 80 + 10 %.

[Tompybamy
RA7 5 \Ja /M08 RO3Z

08/5,0063 e 7063
0040 z 5=/ 025,60
,80:10% v
. T T

Puc. 2. [Ipukiiagu no3HadeHHs MOPCTKOCTI TOBEPXHI

Bun o0poOku MO3HAYalOTh HaJA TMOJWYKOI0 3HAKa y MOpCTKocTi. JlomyckaeTbes
CIPOIICHE TO3HAYEHHS MIOPCTKOCTEH 3 PO3SICHEHHSIM MOro y TEXHIYHMX BHUMOTAx
KpeciieHunKa (puc. 2, 0).

Tabmuns 2. Hanpsimu HEpiBHOCTEM MOBEPXOHD Ta iX MO3HAYCHHS

| Tunu ta | ITo3na- | Hasga | Tunu Ta |H03H3‘-I€HH$I| Hasga
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HaIPsIMOK YeHHS HaIPSIMOK

HEPIBHOCTEHN HEPIBHOCTEH
— | R \/_ .
\/_ [TapasnenbHi ?Xéﬁ%ﬁé m JloBUIBH1

N
\/J__ HepneHzLy— \/C_ Konqnoz[i
KYyJIspH1 \ OH1
\/; [TepexpecHi \/R_ . '
Pamaneh1
\/P_ Toukosi

[lepeBaxkHa MIOPCTKICTh MO3HAYAETHCS B MPABOMY BEPXHBOMY KYTY KpECIJIEHHUKA,

SKIIO MOTPIOHO TMO3HAYUTH OJHAKOBY IIOPCTKICTH JJII YaCTUHU MOBEPXOHb JACTaii, TO
Jy’KKax CTaBIIATH III€ 3HAK IIOPCTKOCTI (puc. 3, a).

a

B

[To3HaueHHs MOPCTKOCTI TOBEPXOHBb PO3MINIYIOTH Ha JIIHISIX KOHTYPY JeTalli, BAHOCHUX

JHIAX (sIKOMOTa OJIMKYe 0 PO3MIPHOI JIiHIT), Ha TMOJMYKAaX JIHIA-BUHOCOK, a SIKIIO HE
BHUCTA4Ya€ MICIS, JIOMYCKAETHCS PO3MIMICHHS MO3HAYE€Hb Ha PO3MIPHHUX JiHIAX abo Ha ix
nposioBxkeHHs (puc. 3, 6, B).

KO MIOPCTKICTh OJHIET MOBEPXHI pi3HA HA OKPEMHUX [UISHKAaX, TO I JUISTHKA
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Puc. 3. [lpukiiaau mo3HayeHHs MIOPCTKOCTI
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CTaHAapTHU3aIlli Ta TEXHIYHUX BUMIPIOBAHb :

PO3AUISIIOTh CYLUIBHOIO TOHKOIO JIHIED 1 HAHOCATH BIJAMOBIJHI PO3MIPH 1 MO3HAYECHHS
OpCTKOCTI (puc. 3, T).

nigpyunuk / 3a pea. I'. O. IBanosa i B.C. 1lle6anina. [Bum.
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Abstract. The paper shows that the choice of parameters for assessing roughness, as well as the
requirements for roughness, should be justified and established taking into account the functional purpose of
the surfaces of parts of specific products and their design features. Requirements for surface roughness are
established without taking into account surface defects (scratches, sinks, etc.). If necessary, they are
indicated separately. The values of all roughness parameters are recorded with the corresponding symbol and
its meaning.

Keywords: surface roughness parameters, direction of irregularities, type of processing, wear resistance,
contact roughness.
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Single-Impact Modeling in Dynamic Surface Plastic
Deformation of Machine Parts

Baranova O.V.
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Abstract: The study examines the processing of parts using dynamic methods of surface plastic
deformation. The technological capabilities of vibration strengthening treatment, centrifugal-rotational
strengthening treatment, and ball-rod hardening were analyzed. Special attention was paid to investigating
the formation of surface layer quality parameters of parts under dynamic loading. The obtained results make
it possible to identify the regularities of surface layer parameter formation and can be used in the
development and optimization of technological processes for dynamic surface plastic deformation of
machine parts.

Keywords: Surface plastic deformation, dynamic processing methods, single impact, process modeling,
surface quality parameters, machine parts.

An analysis of machining processes using dynamic methods of surface plastic
deformation was carried out, in particular vibration strengthening treatment (VST),
centrifugal-rotational strengthening treatment (CRST), and ball-rod hardening (BRH). The
physical essence of these methods was revealed, their technological capabilities were

92


https://doi.org/10.55056/ed.806
https://dspace.mnau.edu.ua/jspui/handle/123456789/11982
https://doi.org/10.3390/app12157466

