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BIUINB ABPASUBHOT'O IHCTPYMEHTA I PEXKUMIB PISAHHS TP TOHKOMY
HUIIPYBAHHI 3HOCOCTIMKMX HIKEJIEBUX KOMITIO3UTIB HA ITAPAMETPU
HIOPCTKOCTI IIOBEPXOHb TEPTS ITOJITPA®IYHUX MAIINH

Background. Study on the technological process of thin abrasive grinding of wear resistance composite parts,
synthesized on the base of utilized and regenerated industrial wastes of nickel alloys XH55BMTKIO, XH50BT®KIO,
BI1975 with additions of hard lubricant CaF, has been carried out.

Objective. The purpose of the work is the experimental research of processes of thin abrasive grinding of friction parts
made of new composite materials based on nickel and identification of influence on the parameters of part surface
roughness of the abrasive instrument type, its granularity and cutting modes.

Methods. Surface treatment of printing machines wear-resistant parts based on nickel by thin grinding on the
plain-grinding, round-external-finishing and internal-grinding machines with grinding instruments made of chromium
electrocorundum (33A) with granularity 14—28 um on the glyphtal bond and application of thin cutting modes.
Results. It was show, that granularity, the abrasive instrument bond material and parameters of thin abrasive grinding
essentially influence the parameters of surface roughness machining Ra. The best performance Ra parameters satisfy
the grinding chromium electrocorundum 33A discs with granularity 14—28 pm on the glyphtal bond and thin cutting
modes that meet the high requirements at work surfaces of friction parts for printing machines. Advantage of the
surface machining with grinding chromium electrocorundum discs was shown.

Conclusions. Also it was demonstrated, that the formation of high quality parameters of details surface, made of new
composite materials based on nickel essentially depends on the type of the abrasive instrument, cutting modes of
composites and bond material. The recommendations on the production were developed.

Keywords: new composite materials; nickel alloy wastes; tool; friction parts; surface roughness; thin abrasive grinding;

cutting modes.

Bceryn

OnHi€ero 3 HAWBAXKIMBILIKUX MIPOOJIEM IPU CTBO-
PEHHIi HOBITHIX 3pa3KiB Cy4yacHOI TE€XHiKu IS I1OJIi-
rpaiyHMX KOMILUIEKCIB € 3a0e3IeueHHsI BHCOKMX
napameTpiB HamiifHOCTi, IOBIOBIYHOCTI, 3HOCOCTIii-
KOCTi Ta peMOHTO31aTHOCTi. OCOOJIMBO TOCTpUM 1ie
MMUTaHHS € Yy BUTIAIKax, KOJW JeTai, BY3JIH, MeXa-
HIi3MM Ta B LIUIOMY BUPOOHMYE OOJIAMHAHHS MpPallo-
I0Th Y >KOPCTKMX PeXXMMax eKCIUTyaTallil; TeMIiepary-
pHi HaBaHTaxkeHHS y Mexax 850—900 °C, muTomuii
TICK Ha nerajii 7—8 MIla, arpecuBHe HABKOJIMILIHE
cepeoBuilie (KMCeHb TOBITps, BUPOOHMUMM MW 3
a0pa3uBHOIO BJIACTMBICTIO BUIIAPOBYBAHHS JIAKiB Ta
IHIIMX TEXHOJIOTIYHUX CEPEAOBUILL TOIIIO).

YV umx ymoBax 3a0e3MeYyuTh KOHKYPEHTOCIIPO-
MOXHICTh HOBOI T€XHiKM, 3pOOMTH TakK, 1100 HOBI
noirpadiyHi KOMIUIEKCHM OyiIM 30aTHI 3ad0BOJIb-
HATU Oe3IepepBHO 3pOCTaloyi IOTPeOM CIIOXMBa-
YyiB i, OCOOJMBO, XapaKTePUCTUMKMU TOBFOBIYHOCTI
Ta 3HOCOCTIMKOCTi, MOXJIMBO 3a JOIIOMOIOIO0 CTBO-
PEHHSI HOBUX KOHCTPYKUIMHMX MaTepiaiiB Ta IIu-
pOKOro iX 3aCTOCYBaHHSI MpU BUTOTOBJIEHHI JeTa-
Jiell, HacaMmmepes neTajeid TepTs, SKi Ha CbOTOMAHI
31e0ibIIOro He 34aTHiI 3a0e3MeuynTr O0e3BiIMOBHY
JIOBIOCTPOKOBY POOOTY TEXHIKM 3a KOPCTKUX YMOB

ekcriyatauii. JeTtani TepTsa mpd LbOMY IIBUIKO
BUXOISTh 3 Jiady, 30UIbIIYETHCS KiJIBKICTh IPOCTO-
1B CKJIamHOIro obOJlaiHAHHS, iICTOTHO 3POCTalOTh BU-
TpaTu Ha MOTOYHI PEMOHTH.

B ocrtaHHi poku BYEHHMMHU-METAJIO3HABLSIMU
OyJ1I0 CTBOPEHO HOBI BMCOKO3HOCOCTIHKi KOMIIO-
3UIIIIHI CIUIaBM, sSIKi CMHTE30BaHi HA OCHOBI BMKO-
PUCTaHHS YTUJII30BAaHUX Ta PEr€HEPOBAHUX MPOMMC-
JIOBUX BIIXOmiB BUPOOHUIITBA JeTajeil i3 Hikene-
Bux MarepiamiB tuny XH55BMTKIO, XH50BTOKIO,
BI1929, BI1975 Ta iHIIMX B €JIEKTPOTEXHIYHIl, eIeK-
TPOHHIM, pamiOTEeXHIYHIM Ta aepPOKOCMIYHIN ramy-
39X mpomuciaoBocTi. Lli Bigxogu € 1LiHHOIO Ta Ae-
11I€BOI0 CUPOBUHOIO, ajie, Ha Xajib, HaBiTh Ha CbhO-
TONECHHS 3[eOLIbIIIOr0 BUBO3STHCS Y BiABalIM i HE
BUKOPHUCTOBYIOTHCSI Y MOBTOPHOMY LMK BUPOO-
Huurea [1-7]. ¥ ckimani nux BiIXomiB € roctpoie-
(GimvTHI IS TPOMMCIOBOCTI YKpaiHM MaTepiaiu,
Taki sIK BoJib)paM, BaHadill, MOJiOmEH, HiKesb,
HiOOIi, TMTaH, KOOANbT, ipuAiid Ta iHIm. CTBOpEeHi
HOBI KOMITO3MIIiIHI MaTepiaJu NpOMIUIA BCeOiu-
HY TIepeBipKy, 3aXMILEeHi IaTeHTaMu YKpaiHu i
HaOy/J M TOIIMPEHHS TPU BUTOTOBJICHHI JeTanen
TepTa (MIIMIIHUKIB KOB3aHHSI, LWJIiHAPUYHUX
BTYJIOK TaJbLiB 3aXOIUIIOBayiB aBTOOIIEPATOPIB,
POJIMKiB KOHBEEPHUX CHUCTEM, ITiITPUMYBayiB KOH-
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TaKTyBaJIbHMX MPUCTPOIB BY3JIiB Iepeanpecallii ro-
TOBOI MpPoayKilii) mojirpadiuHux komruiekcie KBA
Rapida-6+L-NN-L (1ecTuKoa50poBOro 3 ABOMA
JlakyBaJlbHUMU cekiisimu) ¢ipmu Kochig+Baner
AG (®PH), KBA Rapida 75-4 (®PH), m’saTuko-
sneopoBux npuctpoiB Oce Arizona 6160-XTS Can-
non (CIIA), HOXOBMUX Ppi3aIbHUX MallUH TUITY
Wohlenberg Trim-tec 560 (®PH), BucikasbpHOTO
obOJIamHaHHS ISl Mamnepy Ta KapToHy Drossertst-6
BO Mistral (®dPH) Tomo.

Binomo, 1110 3HOCOCTIMKICTh AeTajei sIK ogHa
i3 TOJOBHUX XapaKTepUCTUK HaIdiliHOCTI oOJam-
HaHHSI iCTOTHO 3ajieXXWUTh BiJl ILIOPCTKOCTI MOBEp-
XOHb TepTs JAeTajeil MpMu I1X B3aEMOMii y CcKjami
MallvH i MexaHi3MiB [7—14]. IlapameTpu 1IOpCT-
KOCTi MOBEPXHi (DOPMYIOThCSI Mil Yac TEXHOJOTiu-
HUX omnepaliii ii ¢iHilHOI abpa3uBHOI 00pOO-
ku [7, 15—22]. Haxanb, Ha ChOTOJACHHS PO3rajiy-
JKEHUX JTOCJiIKEeHb TeXHOJIOTIYHUX IIPOLECIiB TOH-
Koro (iHilrHOro abpa3uMBHOro OOpPOOJEHHSI BUCO-
KOJIETOBAaHUX 3HOCOCTIMKMX KOMITO3UTiB Ha OCHOBI
HiKeJII0 He MPOBEIEHO.

VYce 1e BuMmarae Big HAyKOBLB i MpPaKTUKIB
BCEOIYHO IOCIiIUTU MPOLIECH TOHKOro abpa3uBHO-
ro uutipyBaHHS MiALIMITHUMKIB KOB3aHHSI i3 HOBHUX
KOMITO3MLIMHMUX MaTepialiB Ha OCHOBI BHMKOpPHC-
TaHHS BiAXOMAIB HiKeJE€BMX CIUIaBiB Ta Ha ik OCHO-
Bi pO3pOOUTH TUIIOBI TEXHOJIOTIYHI MpPOLIECH ISl ra-
JIy3i moJjiirpaciyHOro MalurHOOyAyBaHHS, 1110 i1l0-
CTpY€E aKTyaJbHICTh BUOPAHOI T€MU IOCIIiIKEHb.

ITocTanoBka 3anaui

MeTtoo poOOTU € JOCHIIXKEHHSI MapaMeTpiB
IIIOPCTKOCTI MOBEPXHi IPW TOHKOMY aOpa3WBHO-

My uUUTipyBaHHI HOBUX KOMITO3UILIIHHUX MiAIINTI-
HUKIB Ha OCHOBi BIiIXOHiB HiKeJEeBUX CILIABIB
XH55BMTKIO, XH50BT®KIO T1a BI1975 3 no-
MilIKaMHX TBepHoro Macrtwia ((PTopuay KajbIlilo
CaF,), a TakoX BCTaHOBJICHHS BILUIMBY 3€PHMCTOC-
Ti LIDTi(yBaJILHOTO Kpyra, mMarepiajy 3epHa abpa-
3UBYy, TUIYy 3B’SI3KMA IHCTPyYMEHTa I OCHOBHUX pe-
KMMIB pi3aHHSI Ha SIKiCHI ITOKa3HUKU IOBEPXOHb
00pOOJIEHHS IMiAIIMITHNKIB KOB3aHHSI.

Marepianam i pe3yabTaTH J0CHiTKEHb

ExcriepuMeHTanbHi TOCTiIXEHHS 3 O3HAYEHOI
HayKOBO-TE€XHIYHOI 3aayi BUKOHYBAJKUCh 3TiIHO 3
METOOMKOIO, HaBeAeHOw B mpausx [7, 15, 23].
IIpote uwtipyBaHHS HiKeJleBUX KOMIIO3UTIB Ma€E
HU3KY OCOOJIMBOCTEM, SIKi aBTOPU CTaTTi BpaXyBalu
MpU HaIpalOBAHHAX 3 BUBYEHHS TEXHOJOTIYHMX
MPOLIECiB TOHKOTrO adpa3uBHOro 1uTipyBaHHS Hike-
JeBux kommno3utiB XHSSBMTKIO, XHS0BT®KIO
ta BI1975 (Tabm. 1).

ITo-nepue, 1i kKOMMNo3uliiliHi Marepianu (3a
CBOIMM XapaKTepUCTUKAMM) HajexaTb OO0 Kjacy
MAarHiToM’sIKUX CIIJIaBiB, TOOTO BOHU 3IaTHi 10
nepeMarHiuyyBaHHsI MOpd MOii CIa0KMX MAarHiTHUX
MOJIB i, TAKUM YMHOM, MalOTh BUCOKY CTPYKTYPHY
YyTIMUBICTh. SIK cligye 3 AOCHiIXEHb HaATOHKOI
00pOOKM MarHiTHuUx matepianiB [23—25], ToOHKe
uuTicyBaHHS eTajieil i3 HUX ClIil BAKOHYBaTH, 3a-
CTOCOBYIOUM abpa3uBHi Kpyru 3 KapOilay KpeMHilo
3esieHoro (63C) sepHucricrio M14—M28 Ha enac-
TMYHUX ThidgraneBux 3B’s13kax [n. Lle mae 3mory
palioHaJbHO 30aJlaHCyBaTU CUJIOBE i TeMIlepaTyp-
He TI0J1s1, SIKi BUHMKAIOTh Ha Jie3i abpa3sMBHOIO 3ep-
Ha IHCTpyMEHTa MpHU 3pi3aHHI HAATOHKUX CTPYXKOK

Tabauusa 1. Oizuko-MexaHiuHi i1 aHTUGPUKLIKAHI BIACTUBOCTI KOMITO3UTIB HA OCHOBI HiKeJI0

KoMmno3ut Ha OCHOBI CIJIaBiB HiKeJO
BiacTuBoCTi KOMITO3UTa

XH55BMTKIO XH50BT®KIO BI1975
Me:xa MinHocTi Ha postar, MITa 670 660 640
Teepmicts, MITa 850 860 830
YiapHa B’3KicTb, KJX/M? 815 820 850
KoediuieHt tepts npu 5 MIla 0,27* 0,29** 0,31%*
InTeHcuBHICTh 3HOIIYBaHHS Ipu 5 MIla 72* 70* 65*
I'pannyHa Temmneparypa, °C 880 890 850
['pannyHe HaBaHTaxeHHs, MIla 8,5 8,6 8,2
ITouaTKkoBa MarHiTHa MPOHUKHICTh, I'c/E 10000 9000 11000
MaxkcuManbHa MarHiTHa MpoOHUKHICTh, ['c/E 50000 55000 58000
KoepuutusHa cuna, A/m 0,0050 0,0055 0,0060
IMutoMuil enekTpuyHmii omip, OM-MM2/M 0,70 0,72 0,71

Tpumimku. * — BunpoGoBysaHHsa 3a 100 °C; **

1-20 y mapi 3 koHTpTiIoM 3i cTaii 45 (45-48HRC).

— BMIIPOOOBYBaHHS 3a

250 °C; 3mallyBaHHSI iHAYCTpiaJIbHUM MacTUJIOM
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3 TIepepizoM a;. 3aBASIKM HaWOUIBLIII TOCTPOTI
(MiHiMaJIbHI 3HAUEHHS KyTa pi3aHHS i paaiyca npu
BEpIIMHI 3epHa) piXy4yux 3epeH KapOiay KpeMHilo
3€JIEHOTI0 IOPIBHSIHO 3 iHIIMMU abpa3uBaMM, Ha-
MpUKJaA eJIeKTPOKOPYHAOM OiuM 32A 4u MOHO-
KOpyHIoM 43A, BIA€TbCS iCTOTHO 3HU3UTU CKJia-
JIOBl CUJIM pi3aHHSI Ta PiBEHb MUTTEBUX KOHTAKT-
HUX TeMmrepaTyp uUUTipyBaHHS i, TaKUM YWHOM,
JOCATTA MiHIMaJIbHUX 3HAY€Hb IMapaMmeTpa LIOPCT-
KOCTi ITOBepxHi R, Ta CHOOTBOPEHb ITOBEPXHEBOIO
1Iapy MOBEPXOHb OOPOOJEeHHS AeTajeil 3i CTpyK-
TYPHO-UYTJIMBUX MarHiTOM SIKMX CIJIaBiB, 30Kpema
nepmayioeBoro Jjacy 79HM, S80HXC, 81HMT,
Mu-metal, Supermaloy, Sinko cuctemu “Hikellb—
3a1i30—XpOM—MOTiOaeH—ipuaiin”.

IIpore 1i 3akoHOMipHOCTI (IIpu 0OpOOIIi Jie-
roBaHMX BOJIL(PpaMOM, TUTAHOM, BaHaHi€M, HioOi-
€M Ta ipumieM HiKeJIeBMX KOMIIO3MTIB [5, 6]) He
miaTBepakyloThcss. Ha mneplumii mjaaH BUXOASTH
dakTopu TepTd i aaresii B 30Hi 3pi3aHHSI CTPYXKOK
pi3HUX 3a CBOEW (Pi3UYHOIO CYTTIO MaTepialliB —
BMCOKOJIETOBAHOTO KOMITO3UTa HA OCHOBI HiKeJIo i
MaTepially, 3 SIKOrO BUTOTOBJICHI aOpa3uBHi 3epHa
LIUTi()yBaJILHOTO KpyTa.

IMTonepenHiMu goCHiTKEeHHSIMM aBTOpPIB CTaT-
Ti [26, 27] Gyno mOBemeHO, 1110 MiHIMaJbHE TepTS i
aaresiro mpu abpa3uBHiA 00pOOILI KOMITO3UTIB Ha
OCHOBI HiKes0 3a0e3mneuyioTh 1ulipyBajabHi KpyTU
3 eJIEKTPOKOpYHAY XpoMuctoro (33A) 3 BMICTOM y
ckiami abpasuBy 1,8—2,0 % okcumy xpomy CrO.
IIsg obctaBMHA € BUpIlIAJbHOI IIpU BMOOpI iH-
CTpyMeHTa 111 oOpoOJieHHs, 00 BHACIIIOK MiHi-
MaJbHOI aare3il 4YaCTMHKU MIKpPOCTPYKOK HE Ha-
JIMMAaTh Ha PiXy4y KPOMKY aOpa3MBHOIO 3€pHa,
He 30UIbIIYIOTh KyTa IIPU BEPIMHI 3epHa Ta paiiy-
ca Moro 3a0KpyIJIeHHS i, TAKMM YMHOM, CIIPUSIOTH
30€pexXKeHHI0 HEOOXiZHOI TOoCTPOTU abpa3srMBHOIO
3epHa. OTXe, BIAETbCS iCTOTHO MOAOBXUTU TOCT-
pOTy PiKyd4oro iHCTpyYMEHTA i, SIK pe3yJbTaT, OTpH-
MaTu HaMKpallli IapaMeTpu SIKOCTi IOBEpXHi 00-
poOJIeHHSI KOMITO3UTHOI CTaJli.

V 3B’513Ky 3 UM YCi JOCHiIXKEHHSI TEXHOJIOTi4-
HOTO IIPOILIECY TOHKOIO abpa3mBHOro ILIichyBaHHS
KOMIIO3UTIB Ha OCHOBI HiKeJ0 3iMCHIOBAIUCH i3
3aCTOCYBAaHHSM LLT(YBaTbHUX KPYTiB 3 €JIEKTPO-
KOpyHIy XpoMucToro 33A.

ITo-apyre, yHacninok Toro, 1o HikejeBi KOM-
MO3UTHU HajexaTb 0 KJacy CTPYKTYpPHO-UYTJIUBUX
MAarHiTOM’SIKMX MaTepiaiiB, I SKUX XapakTep-
HUM € CTaH, KOJIM ITiJ Ji€l0 HaBiTh HE3HAYHMUX Ha-
BaHTaXXeHb BimOyBalOThCS CTPYKTYpPHI pyWHaLil y
MOBEPXHEBUX 1Iapax AeTaai o0pobsieHHs, OyJio BU-
3HAHO 3a JOlliJiIbHE BMKOHYBAaTU TOHKEe abpa3uBHE

HUTiPyBaHHS HiKEJIeBUX KOMITO3UTIB 3a MiHiMalb-
HO MOXJIMBMX IS BEpCTaTHOIrO OOJIalHAHHS pe-
KUMIB pizaHHS. 1le TMOBHICTIO Y3romXyeThes 3 ¢y-
HAAMEHTAJILHUMU IIpalsIMA 3 Teopili abpa3srMBHOTO
00pOOJIEHHS, peKoMeHIallii SIKUX OOIPYHTOBYIOTh
MOXJIMBICTb OTPUMaHHS HaWIIMIIMX TOKa3HUKIB
SIKOCTi TOBEPXOHb OOpOOJEHHS TMpU IX LIi-
(byBaHHi 3 HaATOHKWUMU, (iHILIHO-0310010BAb-
HUMMU peXrMaMu pizaHHd [15-25].

PesynbTati excriepyMeHTaJIbHUX TOCHiIXKEeHb
HaBeleHi B Tabn. 2—4.

AHaui3 JaHux TaOJ. 2 MoKa3sye, 110 MapaMeTp
LLIOPCTKOCTi R, 3MIHIOETBHCS 31 3MiHOI0O PEXKUMHUX
(hakTOpiB 00pOONEHHA — TAUOMHM I1LTi(hyBaHHS,
MOIIEPEeYHOI Ta MO3M0BXHbBOI oaay.

Tabauusa 2. TlapameTp 1IOPCTKOCTI Ra MPU TOHKOMY ILIOC-
KoMy LUTiyBaHHI MiAIUMITHUKOBOTO KOMITO3ULIIITHOTO

craBy XHSSBMTKIO
I'mubuna nutidyBaHHS
ITonepeuna HIBuaxicth £, MM
nonaya Spon, | BUpPOOY Vi,
MM/TIOZIB. Xi pM/)g; 0,001 | 0,002 | 0,005
Ra, MxMm
1 0,190 | 0,240 | 0,410
0,1 3 0,200 | 0,260 | 0,450
5 0,230 | 0,280 | 0,490
1 0,310 | 0,390 | 0,520
0,2 3 0,340 | 0,410 | 0,550
5 0,390 | 0,430 | 0,610
1 0,430 | 0,520 | 0,700
0,3 3 0,450 [ 0,540 | 0,750
5 0,480 [ 0,570 | 0,790
1 0,520 | 0,670 | 0,830
0,5 3 0,550 | 0,710 | 0,900
5 0,670 | 0,780 | 0,970
Ipumimru. Bepcratr — FF-350 “Abawerk” (®PH); abpa-
3uB — 33AMI4CMII1 Ha rmidranesiii 3B’sI31i; IIBUIKICTH

Kpyra — 22 M/c; o06pobka — 6e3 OXOJIOIKeHHS.

OOpoOKa eKCIIepMMEHTIB 3a JOITOMOIOI0 CTa-
TUCTUYHUX METOMiB, 30KpeMma i3 3acTOCyBaHHSIM
meTony CThloAeHTa, ISl BUMAAKY 3aJeXKHUX 3MiH-
HUX 00poOJeHUX 3pa3KiB 3a (hiKCOBaHUX 3HAUYEHb
JBOX BapilOlYMX BEIWYMH (Hampukiag, Vs, f) Ta
3MiHHOI TPEeThOi BeIUYMHU (HANIPUKIAL, Spon) [28,
29] moka3zaia, 110 JOCTIIXKEeHI CYKYIMHOCTI CYyTTEBO
Ppi3Hi.

AHaJIOTiYHi pe3yJibTaTu OTPUMaHi MpU TOpPiB-
HIHHI Oyab-gKkuMX BHOiIpok mis1 mnogay 0,1—
1,0 mm/monB. xix Ta mBuakocteit 2—10 m/xB. o
peui, 3i 30iIbIIEHHSIM pPi3HULI MiX MogadyaMu II0-
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PiBHIOBaHUX BMOIpOK i Pi3HUIL MiX IIBUAKOCTSIMU
BiIIMiHHOCTi MiX TaOJWYHUM Ta PO3pPaxyHKOBUM
posnoaiiom CtbiofieHTa 3pocTaioTh. Ile mae 3mory
3pOOUTU BUMCHOBOK, 10 iCHYE 3B’SI30K MiX Mapa-
METPOM ILHOPCTKOCTI MOBEPXHi R, Ta INIMOUHOIO Pi-
3aHHS f:

R, = f(O, S, =const, V, =const.

BuxopucroByioun MeTOOU MaTeMAaTUYHOI CTa-
TUCTUKM, HEBAXKO ITOKa3aTH, 1[0 iCHYE 3B’SI30K
MiX mnapamMeTpoM R, Ta MOOIEPEYHOIO IIOJAYECIO
Sl'[Ol'l:

R, = f(S,y), V, =const, f=const.

AHAJIOTIYHMHA CTAaTUCTUYHUI 3B’SI30K iCHYE
MiX ITapaMeTpoM IIOPCTKOCTI R, Ta IIBUAKICTIO
VHOI'[:

R,=f(V,), V., =const, =const.

HocnimxeHHs1 (paKTUUHOTO 3B’SI3Ky MK ILLIOPCT-
KICTIO ITOBEpPXHI Ta PEeXMMHMMM (haKTopaMu IIUTi-
¢yBaHHS MeTOAAMM KOpPEJLiiiHOro aHaji3y manio
3MOTy BCTAaHOBUTHU KiJIbKiCHi CITiBBIZHOIIECHHS MiX
JMOCIIXYBaHUMU (paKTOpaMU.

st oTpMMaHHS PiBHSIHHSI MHOXXWHHOI KOpe-
JISILIT Ha OCHOBI HaBEAEHMX EKCIEPUMEHTAJIbHUX
IaHuX OyJaM 3HalIeHi KoedillieHTH KOopeJIslii map-
HUX 3aJIEXXHOCTEN:

Ra_t; Ra_S Ra_VB; Snor[_VB; Snon_t; t_I/B'

o

ITpoBeaeHi po3paxyHKU TOKa3yloTh, 1110 MiX
dakTopaMu Ra, Suon, Vs, t iCHy€E TicHUI JiHIMHUI
3B’s130Kk. DopMasbHUIT MaTeMaTUYHMI aHalli3 TI0-
Kasye, 110 MixX dakropamu S —~f, 1=V,, S .V,
3B’130K BIJCYTHIi, X04ya lie BUIHO i3 3arajbHUX
TeXHIYHUX MipKyBaHb. OTpuMaHi KoedillieHTU KO-
pensiuii rx Janeki Big omuHwuui. Lle cBiguuTh Tpo
Te, 110, KpiM LbOro dakropa (I SIKOTO BHU3HA-
YyeHO ry¢), Ha R, BIUIMBaKOThb i iHIII dakTOopu.
3HauyeHHsI KoedillieHTIB KopeJsilii BKa3ye Ha CTy-
MiHb BIUIMBY Ha IIOPCTKICTb MOBEPXHi MOCHIIXY-
BaHMX (haKTOpiB.

HaiiGinpunii BIUIMB HA MapaMeTp LIOPCTKOC-
Ti R, ynHATh DIMOMHA pi3aHHS { Ta IONEepevyHa
nogavya Shon, HAIMEHIIIE — IIBUAKICTb BUIIPOOY V5.

PiBHSIHHSI MHOXXMHHOI KOpPEJIsILil I JOCia-
XyBaHUX (paKTOpiB Ma€e BUTJISI

R, =0,2558, +4,97+0,005V, —0,053. (1)

PospaxoBaHi 3a ¢opmyrnoro (1) 3HaueHHsT R,
BiIpi3HSIOTbCA Bill €KCMepUMEHTaJbHUX Ha 12—
15 %, mo mae 3Mory BUKopucToByBati dopmyiy (1)
B MPaKTUYHMX po3paxyHkax. Hampukian, 3Haoouu

KOHKpEeTHI 3HadyeHHS Sy, ¢, Vs 11 neBHoro abpa-
3MBHOTO iHCTPYMEHTa, MOXHA OpPiEHTOBHO BH3HAa-
YUTH, IKUM Oyae mapameTp R, Ta OLiHUTU (3 TOU-
KM 30py BUMOT, 1110 BUCYBAIOThCSI IO MiAIIUITHU-
KiB) MPUNAHATHICTD BMOpaHUX pPEXUMIB LLTiDY-
BaHHS.

Ciin 3a3Ha4nTH, 110 OTPMMAaHi BUCHOBKM M-
TBEPIKYIOTbCSI TAKOX IIPU TOHKOMY aOpa3vMBHOMY
utipyBaHHI Kpyramu 3epHucTicTio M50, M28,
M14, M7 3 enekTpokopyHay 6Ginoro (25A), kap0Oi-
oy KpeMHio 3eiaeHoro (63C) Ta MOHOKOPYHIY
(43A). BinnoBigHi ekcriepyMeHTaJbHi IaHi HaBe-
JeHi B Tabm. 3.

Tabauua 3. BruiuB MaTepiaty 3epHa i 3epHUCTOCTI iHCTpY-
MEHTa Ha R, Mp¥ TOHKOMY TUIOCKOMY LUTihyBaHHI 3aro-
TOBOK KOMITO3MLIMHUX TMiAIIMITHUKIB Ha OCHOBI BiIXOiB

HiKeJIo

Xapakre- Marepian 3pa3KiB

puUCTHKa
6 AHBHOTO XHS55BMTKIO | XHS0BT®KIO | BDI1975
iHCTpyMeHTa Ra, MKM

33A5Tn 0,590 0,610 0,650
25A5Tn 0,650 0,635 0,675
63CM28I'n 0,310 0,300 0,320
33AM28In 0,250 0,270 0,280
43AM28Tn 0,330 0,350 0,370
63CM7T'n 0,170 0,160 0,180
33AM7Tn 0,110 0,120 0,135

Ipumimru. Bepcrar — FF-350 “Abawerk” (®PH); pe-
KUMU 1LTihYBaHHS: LIBUAKICTb Kpyra — 22 M/C; HIBHUIKICTh
BUpoOy — 1 M/xB; monepeuyHa nopaya — 0,1 MMm/monB. xin;
mmbuHa pizanast — 0,001 MM; 0O6pobka — 6e3 OXOJIOKEHHSI.

AHajiz gaHux Tabn. 3 gae 3Mory 3poOuTH
CYTTEBI NMPaKTUYHI BUCHOBKU: HAWMEHIIY ILIOPCT-
KiCTb MOBEpPXHi Yy JOCIIIXKXYBaHOMY Jialla30Hi 3ep-
HuctocTi iHcTpymMeHTa (7—50 MKM) 3abesrneuye
a0pa3uB 3€pPHUCTICTIO 7 MKM, a CEpel pPO3MISTHYTOL
raMy MmartepiajliB 3epHa HaiKpallli pe3yabTaTy 3a-
0e3neuyloTh abpa3uBu 3 €JICKTPOKOPYHIY XPOMUC-
toro 33AM7I71-33AM28I'1 i3 BMicTOM y cKiami
abpasuBy 01u3bKo 2 % oxkcuny xpomy CrO. 1i pe-
3yJbTaTH MOXYTh OYTU MOSICHEHi 3araJlbHUMM T1O-
JIOXKEHHSIMM Teopii LLTipyBaHHS.

JlilicHO, 30iJbIIEHHSI ILIOPCTKOCTI MOBEPXOHb
31 3pOCTaHHSIM 3€PHMCTOCTI 3YMOBIIOETHCS 30i1b-
LIIEHHSAM Tepepidy a; 3pi3y wmapy merany. Ilokpa-
1LIEHHST LIOPCTKOCTi ISl iHCTPYMEHTIB 3 abpa3uBiB
Ha OCHOBI €JIeKTPOKOPYHIY XpOMUCTOro 33A Moxe
OyTHM TIOSICHEHO (SIK BiI3HAYaJIOCh BUILE) JIUIIIE
30€peXeHHSIM TOCTPOTH PLKYy4MX ITIOBEPXOHb abpa-
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3MBHMX 3€PEH YHACIiIOK 3MEHIIEHHS aare3iiHux
aBUIL i KoedillieHTa TepTs abpa3uBy MO MOBEPXHi
HIKEJIEBOIr0 KOMIIO3UTY IIpM 3pi3aHHI CTPYXKOK, a
OTXe, i 3MEHILEeHHSIM HaJUIaHHS MiKpO4YacTUHOK
00poOJII0BAHOTO KOMITO3ULIMHOTO CIUIaBy Ha pi-
Kydy KPOMKY 3€pHa 3 BilMOBIAHOI MiHiMi3alli€ro
KyTa 3arOCTpeHHsI MPU BEPIUMHI Ta paiiyca ii 3a0-
KPYIJIEHHS.

V pesynbTaTi MaTeMaTUYHOI OOPOOKM eKCIie-
PUMEHTAJIbLHUX JaHUX OYyJ0 OTPUMAaHO KOpeJsiiii-
He PiBHSHHS 3B’SI3KY IMapaMeTpa LIOPCTKOCTI R, i3
3EPHUCTICTIO A aOpa3uBHOIO iHCTPyYMEHTa 3 eJieK-
TpoKOopyHIy xpomucrtoro (33A):

R, =0,0074-0,0085. (2)

TakyMm 4MHOM, 3HAIOYM 3€PHUCTICTH LLIiPY-
BaJIbHOTO Kpyra A, MOXHa po3paxyBaTu NapameTp
LIOPCTKOCTI R, i BIIEBHUTUCH Y TOMY, 1O BUOpa-
HUI iHCTPYMEHT 3a0€3IeYUTh BUMOIM OO SIKOCTi
poOouMX MOBEPXOHb INIAIIMIHUKIB KOB3aHHs. lle
3HAYHO CIIPOIIYE 3YCHJUISI TE€XHOJIOTiB-IIPAKTUKiB
Ipy paulioHaJbHOMY BUOOpi 1LIi(yBaJbHOIO iH-
CTPYMEHTA IIiJl Yac MPOEKTYBaHHS TEXHOJOTIYHUX
MPOLIECIB.

CyTT€EBUM IIMTaHHSIM € 1 Te, SK BIUIMBA€E
CKJIa 3B’sI3KM aOpa3uMBHOIO Kpyra Ha IlapaMeTp
LLIOPCTKOCTI MOBepXHi R, (Tabu. 4). Cnin 3ayBaxu-
TU, 11O OCHOBHI €KCIEPUMEHTU MPOBOAWIMCH Ha
3pa3Kax KOMIIO3UTiB, OTpPMMaHUX Ha OCHOBI BiAgXo-
niB HikeneBux cmiaBiB XHS5BMTKIO 3 mowiii-
kamu TBepmoro mactwia CaF,, i geio obMexeHa
KUIBKICTh JOCJiAiB BMKOHYBajacsl Ha 3pa3Kax
koMmno3utiB XHS50BT®KIO ta BDI1975 (nns BcTa-
HOBJIEHHSI 3araJlbHUX 3aKOHOMipHOCTEN).

AHaji3z maHux Tabn. 4 gae MiACTaBU CTBEp-
JKyBaTH, 10 HalKpalli 3HAaYeHHS IlapaMeTpiB
LIIOPCTKOCTI R, IIOBEpXOHb OOPOOJIEHHS AeTajeil i3
HOBMX KOMMO3MILIMHMUX CIJIaBiB Ha OCHOBi iH-
CTPYMEHTAJIbHUX CTajieil 3a0e3MeuyoTh iHCTpyMeH-
T Ha maidraneBiil 38’310, 110 MOXHa MHOSCHUTH
i OLMBIIOIO €JTaCTUYHOIO 3HAaTHICTIO. TakuM 4Yu-
HOM, mpu LLTipyBaHHI (Mmix yac BpizaHHSI abpa3uB-
HOro 3epHa y MeTall) IiJ i€l CKJIaJAOBUX CUJI Pi-
3aHHSI KOXHE 3€pHO HayeOTO neMIl(pyeEThCSl B Ha-
MPSIMKY TIPY>KHO-EJIACTUYHOTO CepeaoBMIIA 3B’SI3-
ku. Lle 3ymMoBiII0€ (paKTUYHE 3MEHIIECHHS TJTMOMHU
pizaHHs. OTxXe, 3MiHIOIOTbCS YMOBU (DOPMYBaHHS
ILIOPCTKOCTI MOBEpXHi 0O0pOOJIeHHs, i, SIK HaCHi-
IIOK, 3MEHIIIYEThCS IIapaMeTp ILIOPCTKOCTI R,, SIKuMii
€ OJHMM i3 HaWToJOBHIIIMX (paKTOpiB, IO XapaK-
TepU3YE SKICTh MOBEPXHi MicJsT TOHKOTO abpa3uB-
HOTro 1uTipyBaHHS.

Ciin 3ayBaXXuTH, 11O 1Ii BUCHOBKM 3pO0JIeHI
Ha miacTaBi aHami3y (aKTMYHUX JaHUX, OTpUMa-

HUX I 9ac eKCTIIEPUMEHTABHOTO MOCTIIKEeHHS i3
3aCTOCYBaHHSIM LIMPOKOI TaMu 3B’s30K (ThidTane-
BOI, KepaMiuHOi, OaKelaiTOBOI), MaTepialliB 3epHa
uuTipyBasibHOrO Kpyra (Kap0iny KpeMHilo 3eJleHO-
T0, €JEKTPOKOPYHAY XPOMUCTHI, MOHOKOPYHIY)
Ta 3epHUCTOCTEN abpa3uBy (50, 28 i 14 MKMm).

Tabauya 4. Bruius matepiany 3B’s13KM abpa3uBy Ha Ia-
paMeTp LIOPCTKOCTI 00poOsieHoi moBepxHi R, 3pa3kiB
i3 KOMITO3UTiB Ha OCHOBi BiIXOIiB HiKEJIEBOro CILIaBY
XHS55BMTKIO npu nuiockomy uutipyBaHHi

XapakTepucTuka Marepian [TapameTp
abpa3BHOTO 3B’SI3KU LIOPCTKOCTi R,
iHCTpyMeHTa Kpyra MKM

33A5I'n Tnipranesa 0,590
33A5K Kepamiuna 0,670
63CM28T'n I'nidraneBa 0,310
33AM28I'n I'nicdranesa 0,250
33AM14I'n T'nipranesa 0,200
63CM14TI'n I'nidraneBa 0,270
33AM7In I'midranesa 0,110
63CM7T'n I'mipraneBa 0,170
33AM7K Kepamiuna 0,180

Ipumimru. Bepcrar — FF-350 “Abawerk” (®PH); pe-
JKUMU pi3aHHS: WIBUIKICTb Kpyra — 22 M/C; IUBUAKICTb BUPO-
oy — 1 m/xB; nornepeyHa nonavya — 0,1 MM/moaB. Xix; mMOUHA
pizanHst — 0,001 mM; uutipyBaHHsI — 6€3 OXOJIOMIKEHHSI.

bepyuun no yBaru Te, 1o (i3uyHi sgBUILA Y
Ipoleci pi3aHHsS MeTajldiB IIPUHLMIIOBO MOMiOHI
JIJIS1 TIJIOCKOTO, 30BHIIIHBOIO KPYIVIOTO Ta BHYTPIllI-
HBOTO ULTiIPYBaHHSI, €KCIepUMEHTalbHE JOCIifl-
JKeHHSI TIPOLIeCiB 30BHIIIHBOTO KPYIJIOro i BHYT-
pilIHBOTO 1LLTi(hyBaHHS KOMITO3UILIIAHUX MiAIINTI-
HUKOBHMX CIUIaBiB Ha OCHOBi BiAXOMiB HiKeJlO BU-
KOHYBAJIM 3 ypaxyBaHHSM HaBeIEeHUX BHUIIIE pe-
3yJAbTaTiB. 30KpeMa, I JOOCHiIiB BUKOPHUCTOBY-
BaJMCh aOpa3uBHiI iHCTPYMEHTHM Ha OCHOBIi €JIeK-
TPOKOpYHAY xpoMucToro (33A) sepHucricTio 14—
28 MKM, sKki chopmoBaHi y 1UIi(yBadbHi Kpyru
ridTanaeBolo 3B’SI3K0I0.

3a3HayMMoO, 10 30BHILIHE Kpyrjie utidy-
BaHHS BMKOHYBAJIOCh Ha IpPeLU3ilHOMY BepcTaTi
AS-250 “Werkzojt” (®PPH), a mis BHyTpilIHLOTO
1LTihyBaHHSI 3aCTOCOBYBABCSI MPELIM3iHHUI BHYT-
pIlTHBONLTIYBAJTBHUI BepCTaT HAABUCOKOI TOY-
HocTi SS-125 “Studder” (IlIBeiiuapis).

OCHOBHI pe3yJibTaTu NOCiIKeHb HaBeleHI Ha
puc. 1, 2.

AHaui3 excriepyMeHTiB (auB. puc. 1) moka-
3y€, 110 Ha IIOPCTKICTb MOBEPXOHb IeTajeil i3 HO-
BUX KOMITO3ULIMHUX MaTepiaiB MpU 30BHIlIHbO-
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Puc. 1. 3anexHicTb mapameTpa IIOPCTKOCTI IMOBepxHi R, Bim pe-
XKUMIB 1LTipyBaHHS Sy, Vi, ¢ W 30BHIIIHBOMY KPYyT-
JIoMy LTipyBaHHI KOMIIO3UTIB Ha OCHOBi HiKeJso
(mBUIKicTh abpasuBHoro kpyra — 30 m/c): a — Sy =
= 30 mM/00; t = 1 Mmx™m; 6 — V= 20 m/xB; t = 1 MKM;
6 — V=20 m/xB; Sp= 30 m/00

MYy KpyTjaoMy LLTipyBaHHI (SIK i MPU MIOCKOMY a0-
pasMBHOMY ILTi(DyBaHHi) iCTOTHO BIUIMBAIOTHb pe-

KMMU pi3aHHS: IIBUAKICTh BUPOOY V3, TTO3M0BXHS
nogavya Sy Ta IMOWHA pi3aHHS f, a TAKOX PO3MIip

8

Puc. 2. 3anexHictb mapaMeTpiB LIOPCTKOCTI MOBepXHi R, Bil pe-
KUMIB 1LTipyBaHHS Sy, Vi, f Ipu TOHKOMY KpPYIJIOMY
BHYTPIlIHbOMY LILTi(DyBaHHI KOMIIO3UTiB Ha OCHOBi Hi-
Kemo (IIBUAKICTE abpasuBHOro kpyra — 35 m/c): a —

Sn=0,5Mm/xB; t=1MKM; 6 — V;= 15 M/xB; t = | MKM;
6 — Vy= 15 m/xB; S; = 0,5 M/xB

3epHa abpa3uBy, MaTepiall 3epHa Ta CKJaj 3B’SI3KU
abpa3MBHOIO iHCTPYMEHTA.

AHAJIOTIYHO 3 INIOCKMM LLTiyBaHHSIM Hali-
Kpally SIKiCTb O0OpOoOJIeHMX 30BHIlIHIX MOBEPXOHb
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KOMITO3UTHUX LWJIHAPUYHMX JeTaieil (3a mapaMer-
POM MIOPCTKOCTI R,) 3abe3neuye TOHKe abpa3vBHE
Kpymie uutipyBaHHSI 3 BUKOPUCTAHHSIM LLTi(y-
BaJIbHUX KpPYTiB 3 €JEKTPOKOPYHAY XPOMMCTOTO
(33A) i3 BmMicTOM y ckiami abpasuBy 10 2 % OKCH-
ny xpomy (CrO) 3ephucrictio 14—28 mMxm (M14—
M28) Ha enactuuHiii rmidranesiii 3B’a3ui (1)
Ta i3 3aCTOCYBaHHSIM TOHKHX PEXHMMIB pi3aHHS
(V3 = min; Sy —» min; £ —> min).

Cxoxi pe3yabTaTd OTpPHMMaHi MPU TOHKOMY
KpPYIJIOMY BHYTpILLIHBOMY a0Opa3suBHOMY ULTi(y-
BaHHi pPOOOYMX TMOBEPXOHb TEPTS MiAIIMITHUKIB
KOB3aHHS 3 HOBMX KOMIMO3ULIMHUX CIUIaBiB Ha
OCHOBI BiIXOMiB HiKeJo.

PesynbTaTu ekcriepyMeHTIB HaBeleHi Ha rpa-
¢ikax (IuB. puc. 2).

AHaji3 puc. 2 mokasye, 10 IpPH 3aCTOCYBaH-
Hi IJIs TIpelu3iiHOro BHYTPIllIHbOrO HLTipyBaHHS
Jerajgeil i3 HOBUX KOMIMO3MILIMHUX CIUIaBiB Ha OC-
HOBI BiJIXOJiB HiKeJII0 3 BUKOPUCTaHHSAM IS 06p00-
JIeHHs1 abpa3vMBHUX KPYTiB Ha OCHOBi €JIEKTPOKO-
pyHay xpomuctoro (33A) 3epHucrictio 14—28 mMxm
Ha Diidranesiil 3B’s311 HalOiIblIEe BIUIMBAIOTh Ha
mapaMeTp IIOPCTKOCTI MOBEepXHi R, rMMOMHA pi-
3aHHS f, TTO3IOBXHS TTofava Sy Ta IIBUAKICTb 00ep-
TaHHS getaii V.

Hatikpaii pesyabratu 3a mapameTpoM R,
(ToOTO OTpMMAaHHS MiHIMaJIbHOI IIOPCTKOCTI I10-
BEepxHi) 3a0e3me4yloTh TOHKI pexXMMU aOpa3uBHOIO
LUTiyBaHHS, a caMe MiHiMaJabHi MOXJIUBI (3 TOY-
KU 30py TeXHIYHMX MOXJIMBOCTEHM BepcTara) pexKu-
MM pi3aHHSI — MIMOMHA LLTiyBaHHS, MO3A0BXHS
rnojavya Ta IIBUAKICTb OOEpPTaHHS AeTalli.

BucHoBku
V3araibHIOIOYN KOMIUIEKC BUKOHAHUX TOCHII-
JKeHb, HEOOXiZHO 3pOOMTHM BaXJIMBiI SIK HAyKOBI,

TaK i IpaKTUYHi BUCHOBKHM.

Crnmcok Jjiitepatypu

Vhepiiie O0CTiIKEeHO TUTAaHHS aOpa3uMBHOIO
00pOOJIEHHST HOBUX KOMIIO3UIIIMHMX MaTepialiB,
CUHTE30BaHMX Ha OCHOBI YTWJi30BaHUX Ta pereHe-
pPOBaHUX BiIXOMiB HiKeJE€BUX CILIABIB.

IToxa3aHo, 1110 OCHOBHI 3aKOHOMIPHOCTi TO-
HKOTO Mpeuu3iiHOro nutipyBaHHSI HOBMX KOMIIO-
3ULIAHMUX CIUIaBiB 30iraloTbCcsl TPU  TUIOCKOMY,
KpYyIJIOMY 30BHIillIHBOMY Ta BHYTPILLIHbOMY 1UTi(Y-
BaHHi.

JoBeneHo, 1110 Ha MapaMeTp SIKOCTi TOBEPXHi
00poOIeHHST R, CYTTEBO BILJIMBAIOTh Martepian 3ep-
Ha abpasuBy, MOro 3epHUCTICThb, MaTepian 3B’SI3KU
a0pa3rBHOIO Kpyra Ta pexXuMu LuUTipyBaHHS.

Haiikpaiui nmokasHuku mapamerpa Ra, SKi 3a-
0e3nevyyloTh BUMOTU A0 MOBEPXOHb TepTs AeTajeid
nojiirpaciyHUX MalllMH, 3a0e3MeuyioTh LLTi(yBaib-
Hi Kpyru 3 eJeKTPOKOPYHIy XPOMUCTOIO 3epPHUCTIC-
TI0O 14—28 MKM Ha riidranesiii 3B’43Li Ta TOHKI
pexXUMU pi3aHHs, a caMe:

— I TUIOCKOro I1uTichyBaHHS: IIBUIKICTh
Kpyra — 22 M/c, mo3I0BXHs mogaya — 1—3 M/xB,
nonepeyHa nogaya — 0,1 MM/moaB. xig; rauOuHa
pizaHHSI — 1—3 MKM;

— IUIS1 30BHILIHBOIO KPYIJIOrO LUTiDYBaHHS:
LIBUAKICTh aOpa3MBHOIo Kpyra — 35 M/c, LIBUMI-
KicTb BUpOOy (meranmi) — 20 M/XB, MO3AOBXHS I10-
gaya — 30 MMm/00, rmbuHa pizaHHS — 1 MKM;

— IUIS1 KPYIJIOTO BHYTPILIHBOrO LUTi(pyBaHHS:
LIBUAKICTh Kpyra — 35 M/C, WIBUAKICTb BUPOOY —
15 m/xB, mo3aoBxHs1 nmogadya — 0,5 mMM/00, Tau-
OuHa pizaHHsa — 1 MKM.

IMopanpuii gocaimKeHHS TOLIIbHO BUKOHYBA-
TH, BUBYalOUMd (hOpMyBaHHS TTapaMeTpiB LIOPCTKOC-
Ti MOBEpPXOHb 00pOOJIEHHS R, Ipy TOHKOMY abpa-
3UBHOMY I1IiyBaHHI IHIIMX aHTU(MPUKLIAHNAX
MaTepialliB, TaKuX SIK IMOOPUI TUTAHY, KOMIIO3M-
TiB TUILy CAIlOHIT TUTAHy Ta CaIlOHIT aJIOMiHilo,
MOPOIIKOBUX CIUIaBiB Ha OCHOBI TiOpUOy TUTaHY
Ta OOpPUIIB LMPKOHIIO.
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A.lN. Maspuw |, T.A. Poik, N.0. Kupnyok, P.A. Xoxnosa

BMNMB ABEPA3/BHOIO IHCTPYMEHTA | PEXXVMIB PI3AHHSA MPY TOHKOMY LWI®YBAHHI 3HOCOCTINKMX HIKENEBMX
KOMIMO3UTIB HA MAPAMETPU LUOPCTKOCTI MOBEPXOHb TEPTA MONIMPA®IMHMX MALLNH

Mpo6nemartuka. [JocnigXeHHs TEXHOMOMYHOro NpoLecy TOHKOro abpasvBHOrO LWMiyBaHHA AeTanen 3i 3HOCOCTIMKMX KOMMNOo3u-
LiHMX MaTepianis, CUHTE30BaHUX HA OCHOBI BUKOPUCTaHHS YTUMI30BaHUX i pereHepoBaHuUX BiAXO4iB BUPOOHMLTBA 3 HikeneBux cnnasis
XH55BMTKHIO, XH50BTPKHO, 3975 3 pomiwkamu TBepgoro mactuna Cak.

MeTa pocnigxeHHs. ExcnepumeHTanbHe AoCNigKeHHS MpoueciB TOHKOro abpasmBHOro wWnicpyBaHHSA AeTanen TepTst 3 HOBUX
KOMMO3WLiNHMX MaTepianiB Ha OCHOBI HiKEMIO Ta BCTAaHOBMEHHS BMMUBY Ha NapameTpu LLOPCTKOCTI NOBEPXHI AeTani Tuny abpasvBHoOro
iHCTPYMEHTA, NOro 3ePHUCTOCTI Ta PEXMMIB pi3aHHs.

MeToauka peanizsauii. O6po6ka noBepxoHb AeTanen TepTs nonirpadiyHNUX MaLUKH 3i 3HOCOCTIAKMX KOMMO3WTIB HA OCHOBI Hikento
TOHKUM LUAiPYBAHHSIM Ha NAOCKO-, KPYrno- i BHYTPIWHbOLWiyBanbHUX BepcTaTax WnidyBanbHUMU iIHCTPYMEHTaMUN 3 eNeKTPOKOPYyHAY
xpomucToro (33A) 3epHuUcTicTio 14—28 MKM Ha rnidTanesii 38’A3Lj Ta i3 3aCTOCYBaHHSIM TOHKUX PEXMMIB Pi3aHHS.

Pe3ynbTaTi gocnigxeHHs. BctaHoBneHo, LWo Ha napameTp LLUOPCTKOCTi noBepxHi 06pobneHHs R, CyTTEBO BNMUBAOTL 3ePHUC-

TiCTb, MaTepian 38’A3kv abpa3nBHOroO Kpyra Ta pexvumu TOHKoro abpasvsHoro LunidpysBaHHs. Haiikpalli nokasHuku Ra, Ski 3a00BONbHS-
10Tb BUCOKI BUMOTY 10 po6o4MX NOBEPXOHb AeTanen TepTs nonirpadivyHMx MallivH, 3abe3nevyroTb LWigyBarnbHi KpYrn 3 eNeKTpoKOpYH-
ay xpomucToro 33A 3epHuUcTicTio 14—28 MKM Ha rnidpTanesin 38’s3Li Ta TOHKI pexumuy pisaHHs. [oka3aHo nepeBary 06po6kM NOBEPXOHb
Kpyramu 3 eneKTpoKOpyHAY XpPOMMUCTOrO.

BucHoBku. [lJoBeneHo, Lo hopMyBaHHsSI BUCOKOT SIKOCTi MOBEPXOHb AeTanen, siki BUTOTOBIIEHI 3 HOBUX KOMMO3ULINHKUX MaTepia-
niB Ha OCHOBI HiKEM, CYTTEBO 3anexuTb Bid TUMY abpasmMBHOro IHCTPYMEHTa, PEXMUMIB pi3aHHs KOMMO3WTIB Ta MaTepiany 3B’s3ku. Pos-
pobneHo pekomeHaaLji ons BUpobHMUTBA.

KnroyoBi cnoBa: HOBi KOMMNO3ULIVHI MaTepiany; BigxoaW HikeneBuX CNna.iB; iIHCTPYMEHT; AeTani TepTs; LWOPCTKICTb NMOBEPXHi;
TOHKe abpa3uBHe LWNidyBaHHS; PEXUMU Pi3aHHS.

A.IN. Maspuw |, T.A. Pouk, M.A. Kupuuok, P.A. Xoxnoea

BNUAHME ABPA3MBHOIO MHCTPYMEHTA U PEXVMOB PE3AHWA MPU TOHKOM LWNN®OBAHNM M3HOCOCTOMKNX
HUKENEBBLIX KOMMO3WTOB HA MAPAMETPbLI LUEPOXOBATOCTU MOBEPXHOCTEN TPEHUA MONUMPAGUYECKMNX
MALLWH

Mpobnemartuka. ViccnegoBaHue TEXHOMNOMMYECKOrO NPOLIECCa TOHKOro abpasnBHOIO LUNUGOBaHWUS AeTanen U3 M3HOCOCTOMKMX

KOMMO3ULMOHHbBIX MaTepuanoB, CUHTE3MPOBaHHbIX HA OCHOBE UCMOSIb30BaHUS YTUMU3MPOBAHHbLIX U PEreHepupoBaHHbLIX 0TXOA0B MPo-
M3BOACTBA M3 HUKeneBblx cnnasoB XH55BMTKIO, XH50BT®KIO, 3M975 ¢ nobaskamu TBepaor cmasku CaF.
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Llenb nccnepoBaHus. SkcneprMmeHTanbHoe MccneaoBaHne NpoLEeccoB TOHKOro abpasnBHOro WnnmdoBaHus AeTanemn TpeHns n3
HOBbIX KOMMO3WLIMOHHBIX MaTepuanoB Ha OCHOBE HUKENs 1 onpeAeneHne BNUSHUS Ha NapaMeTpbl LLepoXoBaTOCTV NOBEPXHOCTM AeTa-
1 Tuna abpasvBHOrO MHCTPYMEHTA, €ro 3ePHUCTOCTU U PEXUMOB Pe3aHus.

MeTtoauka peanusaummn. O6paboTka noBepxHOCTEN AeTanen TpeHns nonmMrpadMyecknx MalinmH M3 M3HOCOCTOMKUX KOMMNO3WUTOB
Ha OCHOBE HUKens TOHKUM MyTem LUNUAOBaHWUA Ha NNOCKO-, KPYrMo- U BHYTPEHHELNMAOBanbHbIX CTaHKax LWNMgOBanbHbLIMU UHCTPY-
MEeHTaMmn 13 anekTpokopyHaa xpomucToro (33A) 3epHuUCTOCTbIO 14—28 MKM Ha rMMdTaneBoi CBA3KE U NPUMEHEHUS TOHKUX PEXMMOB
pesaHus.

Pe3ynbTatbl uccnepgoBanms. OnpefeneHo, YTO Ha MapamMeTpbl LUEPOXOBATOCTM MOBEPXHOCTM 06paboTkm R CylwecTBEHHO
BMUSIIOT 3€PHUCTOCTb, MaTepuarn CBsi3ky abpa3vBHOrO Kpyra M pexuMbl TOHKOro abpasuBHOro LwnudoBaHusi. Hannyywwne nokasatenm

R, KOTOpbIe yAOBNETBOPSIIOT BbICOKMM TpeboBaHMSIM Kk pabounM NMOBEPXHOCTAM AeTanein TpeHus nonurpadgpuyeckux malmH, obecne-
4YMBAIOT LWNNGOBANbHbIE KPYrN U3 3NEKTPOKOpYHAa XpoMUCToro 33A 3epHUCTOCTBIO 14—28 MKM Ha rmudTaneBon CBSA3Ke U TOHKME pe-
XUMbI pe3aHus. [NokasaHbl NpermyLlecTsa 06paboTkv MOBEPXHOCTEW KpyraMmm 13 anekTpokopyHAa XpOMUCTOrO.

BbiBoabl. [lokazaHo, 4TO hOpMMPOBaHMNE BbICOKOrO KavyecTBa MOBEPXHOCTEN AeTanen, KOTOpble U3rOTOBMEHbI N3 HOBbLIX KOMMO-
3MLIMOHHBIX MaTepranoB Ha OCHOBE HUKENS, CYLLECTBEHHO 3aBNCUT OT Tuna abpasnBHOIO MHCTPYMEHTA, PEXMMOB pe3aHns KOMMNO3NTOB
1 matepuana cesiav. PaspaboTaHbl pekomeHgaumy Ans npoM3BoacTea.

KniouyeBble cnoBa: HOBble KOMMO3NLMOHHBbIE MaTepurarnbl; OTXOAbl HAKENEBbLIX CMNaBOB; MHCTPYMEHT; AeTanun TPEeHUS; LepoXxo-
BaTOCTb MOBEPXHOCTU; TOHKOE abpasnBHOE LN OBaHUE; PEXNMbI Pe3aHuns.

PexomennoBana Panoto Hapniitiita no penakiiii
BunaBHu4o-nosirpaiyHOro iHCTUTYTY 8 BepecHs 2015 poky
HTYY “KIII”



