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1.Beryn

B cyuacHux ymMoBax pHMHKOBOI €KOHOMIKM BHCOKa KOHKYPEHTOCIPOMOXKHICTb HPOIYKIIii
MOXxe OyTu 3a0e3rnedeHa B MepIry Yepry 3a paxyHOK MOCTIHHOTO MOJIMIIEHHS 11 SKOCT1, 3HIKCHHS
BUTpPAT Ha ii BUTOTOBJICHHS 1 BJOCKOHAQJICHHs CIOCOOIB 1i oTpuManHs. JIuBapHe BHpPOOHHIITBO
HAJICKUTh JI0 HAWBAXJIMBIIIMX Trajly3edl MallMHOOyAyBaHHS, OyJIydyd OJHOYACHO OJHIEIO 3
HaWOWIBII TPYJOMICTKMX 1 €HEProeMHUX Tanys3eil mpomwucioBocti. Lle oOymoBieHo, 30Kkpema,
BEJIMKOIO CKJIQJHICTIO MpPOLIECIB, BHCOKOIO BapTICTIO MarepiayiiB, oOJaJHaHHSA Ta JIMBAapHOL
OCHACTKH, 1110 3aCTOCOBYIOTHCSI JIJIs1 BUTOTOBJICHHSI BIIMBKIB. B 3B'I3Ky 3 IIUM 3HIKEHHS BUTpAT Ha
BUTOTOBJICHHS BUIMBKIB € aKTYaJIbHOIO 3a/1a4€l0.

JIuTTa mim THUCKOM € OJHMM 3 HalOUIbLI MEPCIEKTHUBHUX CIOCOOIB OJEpyKaHHS JMTHUX
3aroToBOoK. OTpUMaHHS BIJIMBKIB METOJIOM JIUTTS i THCKOM JIOIJIBHO B TOMY BHUIIAJIKY, SIKIIO iX
BUPOOHULITBO HOCUThH KpYyIHOCEpIHHUN Xapakrep. Lle moB's3aHo 3 BUCOKOIO COOIBapTICTIO JAHOTO
Buny jutTs. Came BHCOKa cOOIBapTICTb BUTOTOBJICHHS BHJIMBKIB CTPUMYE OUIbII IIHPOKE
3aCTOCYBAaHHS TaKOT'O IPOIPECUBHOTO CIIOCO0Y, IKUM € JIUTTS M1 THCKOM.

[Ipec-popmu 3aCTOCOBYIOTH NPU JIUTTI M1 TUCKOM METAIIB 1 OJIIMEPHUX MaTepialliB, JTUTTS
[0 BUIUIABJIIOBAHUX MOJIENSIX, MPECYBaHHI MOJIMEpHUX MarepiaiiB. Po3pi3HsAoTh 0e3iiu BUIIB
npec-GhopM: pydHi, HallIBABTOMATHYHI 1 aBTOMATUYH1; 3HIMHI Ta CTAI[IOHAPHI; 3 TOPU30HTAIBHOIO 1
BEPTUKAIBHOIO IJIOUUHAMH PO3'eEMY; 3 OJHIEI0 a00 KUTbKOMA IIJIOLIMHAMU PO3'EMY.

[Ipec-popma ckinanaeTbest 3 HEPYXOMOI YaCTUHU (MaTpPHILl), 1 pyXOMOi YaCTHHHU (IIyaHCOHa),
(dbopMyrodi MOPOKHUHU SIKUX € 3BOPOTHUM (HEraTMBHUM) BIJOUTKOM 30BHILIHBOI MOBEPXHI
3arotoBku. B oaHiil npec-popmi Moxke ogHOYacHO (GopMyBaTHCsS KibKa Jeranei (OaraToMicHI
dbopmmn). IlinBenenuss matepiany 10 (HopMyrodoi MOPONKHUHHU 3IAIMCHIOETHCS 4YEpe3 JIMBHUKOBY
CUCTEMY: LEHTpPaJbHUM, PO3BOJSAIIMI 1 BIYCKHI JIMTHUKHM, a 3HIMaHHS TOTOBOIO BHUpPOOYy - 3a
JIOTIOMOT'O}0 CUCTEMHM BHUIITOBXYBaHHsI. 3aJI€’KHO BiJl MaTepialy 1 BUMOT JI0 OJI€p»KYBaHO1 3arOTOBKH
y ¢hopmi NIATPUMYIOTh IEBHUIN TeMiiepaTypHuid OanaHc. [ peryntoBaHHS TeMIieparypu GopMu B
OCHOBHOMY BHKOPHUCTOBYIOTH BOJY, IIPOIYCKAIOUH 1i Yepe3 KaHaJld OXOJIo/KeHHs. Yepe3 BITHOCHO
CKJIaIHOTO IPOLIECY BUTOTOBJIEHHSI 1 BUCOKY BapTICTh Mpec-(popm, iX BUKOPUCTAHHS B OCHOBHOMY
XapaKTepHO JUIsl cepiitHOro 1 MacoBOro BUpoOHuLTBa [1].

[Ipec-popma TUTTS MiJ THUCKOM IpAaIlO€ B YMOBaX >KOPCTKUX LUUKIIYHUX TeMIIepaTypHO-
CWJIOBUX BIUIMBIB Ta IHTEHCHMBHOIO JUHAMIYHOTO (DI3UKO-XIMIYHOT B3a€EMOAIl 3 altOMIHIEBUM
posmiuaBoM. Y 3B'SI3KY 3 LMM, JI0 CTajied, 3 SKWX BUTOTOBISIOTHCS HAMOUTBII BIAMOBIAAIBbHI
(bopmoyTBOPIOIOUI TA SIKI KOHTAKTYIOTh 3 PIAKAM PO3IUIABOM) JA€Talli mpec-hopm, IPea sBIsIIOThCS

BHUCOKI BUMOTH T10 TEIJIOCTIHKOCTI, TEPMOCTIHKOCTI Ta KOPO31iHOI CTIHKOCTI.
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2. AHaJi3 JiTepaTypHUX JaHUX TAa OCTAHOBKA NMPo0ieMHu

Bci dopmoTBopul merani mpec-dhopMm mpu poOOTI MiANAIOTHCS CKIAJHOMY CHIIOBOMY,
TEIUIOBOMY 1 XIMIYHOMY BIUIMBY pO3IUIaBY, MAacTHJIBHUX 1 OXOJIOJKYBaJIbHUX Marepialis.
Marepianu (QOpMOTBOpUMX JeTajed He TMOBHHHI BCTyNaTh y (I3UKO-XIMIYHY B3a€EMOAII0 3
PO3IUIaBOM, IMOBUHHI BOJIOJITH BUCOKUM OIIOPOM TEPMOLMKIIYHUM HABaHTaXEHHSIM, BHUCOKOIO
TBEPAICTIO, MIIHICTIO 1 MIIIHICTIO NIPU HarpiBaHHi, MaJIUM KOE(IIIEHTOM TEPMIYHOTO PO3LIMPEHHS,
nobpe oOpoOnsTucs, mMano aepopMmyBaTHCS MPU TEpMidHIA 00poOmi. Takumu BIIACTUBOCTIMHU
BOJIOJIIIOTH CHelianbHi craii, Hampukman, 3X2B8D, 4XSM®C Ta iH., JeroBaHi BoJb(pamom,
XpOMOM, HIKeJleM, MOJi0IeHOM, BaHamieM. Takl CTajal BUKOPHCTOBYIOTH I BUTOTOBJICHHS
dbopmoTBOpUMX JaeTanei mpec-hopM IS JUTTS AITIOMIHIEBHX, MarHi€BUX, MITHUX, HTHUHKOBUX
crutaBiB. T1 K JeTaii MpU JIMTTI CTall 1 TUTaHY BUTOTOBJISAIOTH 3 MOJIIOJIEHY Ta HOro cruiaBiB, a
TaKOX IX CHellaJbHUX HeMeTaleBUX MarepiamiB. g JoJaHHS HEOOXIAHMX CIy:KOOBUX
BJIACTUBOCTEN (POPMOTBOPUI JIeTal Ipec - GopM MiJaI0Th TEPMIUHIN 1 XIMIKO-TEpMIYHIi 00poOLi
— HU3BKOTEMIIEpAaTypHOMY LiiaHyBaHHIO Ha rnubuny 0,05-0,2 mM. Ilicns rapryBaHHS 1 BIAIYCKY
BOHU MOBHHHI MaTH TBepIICTh Ha noBepxHi HRC 58-62.

KoncrpykTuBHi  nerami  mpec-¢popM  (IIMTH, OOOWMM Ta 1H.) BUTOTOBJISIOTH 3
KOHCTpyKIiHHUX ctaneit 35, 40, 40X, 45. Bonu migmaroThCs MOJIMIIYBAIbHIN TepMooOpoOIl, a
TBEpAICTh ix MIOBEPXHI ITIOBMHHA CTAaHOBUTHU HRC 30-34.
Jletani, 1m0 MpamiolTh B YMOBaxX 3HOCY (BHUIITOBXYBayl, 3aMKH IIOB3YyHIB, HalpsMHI BTYJIKH 1
KOJIOHKH TOIIIO) BUTOTOBIIAIOTH 31 cTanet Y8A 1 Y10A 3 tBepaictio HRC 48-52 [2].

XiMIKO-TepMidyHa 00poOKa, NpH SKIA 3IICHIOETHCS 3MILHEHHS MOBEpPXHI JeTalled, €
HalOUThII €()EKTUBHUM Ta PO3MOBCIOHKEHUM METOJOM TIIBHUINCHHS CTIAKOCTI JeTaleu, SKi
MPaLoTh B CKJIAJHHUX yMOBaX BHUIPOOYBaHHS HaWBMIIMX HANpYKE€Hb Bl 30BHIMIHIX CHJ, IIO
BIJINTOB1IAI0TH 32 3apOJHKEHHS 1 PO3BUTOK BTOMHOTO Ta KOPO3IMHOTO pyHHYBaHHS 1 3HOCY.

OcTaHHIM 4YacoM Bce Oulbllie yBark HAJA€TbCS TOMY, K caMe MapaMeTpu XIMIKO-TePMIYHOL
0o0OpoOKM Ta CKJIaJ HAacH4YyBaJbHOTO CEPEIOBUIIA BIUIMBAIOTh Ha ()OpPMYBAaHHSA 1 BIACTUBOCTI
nugys3iiHoro mapy cruiaBiB. Lle moB’s3aHO 3 HEOOXIIHICTIO PO3pOOKHM HOBHX, OUIBII BUTIIHUX 3
€KOHOMIYHO1 TOUKH 30y CIIOCOOIB 3MIHM BJIACTUBOCTEN MOBEPXHEBUX IIAPIB JeTasiell. TakuM YuHOM,
cepel] HOBUX MpolieciB AUPy31iiHOr0 HacCuYyBaHHs Bce OUIblIe 3HaYeHHs Mae OopyBaHHS [3—6].

[Ipouec 60pyBaHHS 3IMCHIOETHCS 3 MOPOLIKIB, PO3ILIABIB COJIEH 1 ra30BOTO CEpeAOBHUIIA
3aJIEKHO BiJ (OpMHU, PO3MIPIB 1 KUIBKOCTI ACTAJICH, 10 MIIAIOTHCS OOPYBaHHIO, a TaKOX BiJ
HasIBHOCTI HEOOXITHOTO ycTaTKyBaHHA. KokeH 3 Ha3BaHMX TEXHOJIOTIYHHUX MPOLECiB OOpYBaHHSA
Mae CBOI IepeBaru B TUX ab0 IHIIMX YMOBaX 3acCTOCYBaHHs, a TOMY HE MOXHa BIIJIaTH IepeBary

SAKOMY-HeOy1b OAHOMY criocoOy HacuyeHHs [7-9].

3. MeTa pocaikeHHs1

Metoro pobGoTu € po3poOka MPOCTOi AJIT BUKOPUCTAHHS Ta CHEPreTUYHO JOIUIBHOT
HAHOTEXHOJIOT1i OOpyBaHHS JeTajed 3 JIErOBaHOI CTaji, sKa CIPSAMOBaHA Ha CKOPOYEHHS
TPUBAJIOCTI XIMIKO-TEPMIYHOI OOpPOOKM MpU OJIep’KaHHI BUCOKOSKICHUX OOpHUIHUX ILIapiB, IIO

3a0e31euyroTh HE0O0X1H1 eKCIUTyaTallliiH1 BIaCTUBOCTI pec-pOpM JIUTTS M1l TUCKOM.
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4. ExcniepuMeHTAaJIbHI JaHi Ta iX 00podka

Marepianom pocmipkeHHst € JeroBaHa craib 4XSMOC. [lns OopyBaHHS B macTax
3aCTOCOBYBajacsi CyMilll Ha OCHOBI HaHojaucHepcHUX OopBMicHuUX peuyoBuH [10]. HarpiBanus
3/IIMCHIOBAJIM B KaMEpHiii neui TpuBaiicTio Bif 15 1o 120 xBuiiuH.

3a eKCrepuMEHTaIbHUM JaHUMU OTPUMAHO 3aJICKHICTh TOBIIMHM OOpPUIIB BiJ TPUBAJIOCTI
o6opyBanHst s ctani 4XSM®C (puc. 1). 3 puCyHKY BHAHO, IO TOBIIMHA OOPUAHOTO IIapy

30UTBIITYETHCS 3 TPUBAIICTIO MIPOIIECY.

70 ATPOKCHUMAITIEFO eKCTIEPUMEHTATHHIX JAHIX
60 4 | METOJIOM HAMMEHIINX KBAIPATIB OTPUMAHO PIBHSHHSI
50 4 3 TIEPEBIPKOIO aJIEKBATHOCTI OTPUMAHOI MOJIEN 3a
40 4 kputepiem imiepa, sike J03BOJSIE TPOTHO3YBATH

30 4 TOBUIMHY OopoBaHOro mapy must cran 4XSMOC B
Tiana3oHi TpuBaiocTi Bix 15 o 120 xB.:
0 - y=0,00237> + 0,16531 + 6,0059,

" ne y — TOBIIMHA OOpPOBAHOTO MIApy, T —

20 ~

TorupHa Gopapie, MM

0 15 30 45 60 75 90 105 120 TPHBAIICTh OOpYBaHHS.

TpHBATICTE OOPYBAHHA XB TBepmicTs  TIOBEPXHEBOTO IIapy TaKOX

Puc. 1- 3anexxHicTh TOBIIMHU OOPHIIB Bl

X ) 3UIOKUTh Bl CKIaay CTall, ajle B 3HAYHO
TpuBanocTi 0opyBaHHs cTasii 4XSMOC

MeHIIoMy cryneHi (puc. 2). lle 1 3po3ymuio,
OCKUIbKU TBepaicTh camux OopuaiB (FeB, Fe;B), siki € ocHoBHUMM (a3amu GopuIHUX 1IapiB Bl BMICTY
BYIVIELIO 1 JIETYBAJILHUX EJIEMEHTIB Maibke He 3aJIeXUThb. MIKPOTBEPAICTh MIITBEPPKYE HASIBHICTH JBOX
6opunis, a came FeB 3 tBepaictio 22,5 I'Tla 1 Fe;B — 18 I'Tla. Bucoka MinHICTE GOpHIY MOSICHIOETHCS
CKJIaJTHUM THIIOM 3B'A3KY B LIUX 3'€1HaHHAX. HasBHICTh €IMHOTO 2p-3IeKTpOHA Ha 30BHIMIHIN 0pOiTi atoma
0opy HE TUIbKHM 30UIbIIye MIIHICTH 3B'I3Ky MDK aroMamu OOpy 1 MeTaly, aje 1 3yMOBIIKOE HAsBHICTb

KOBAJICHTHOTO 3B'13Ky MK atoMaMu 0opy. AToMu 60py 3B's13aHI MK COO0F0 B JIaHITIOKKH FeB.

25

XapakTep KpuBHUX (pucC. 2) mpu
tpuBanocti OopyBanHs 30 Ta 60 xB.
OJIHAaKOBUM, aje  TOBIIMHA  Oopumy
30UIBIIYETHCS. [Ipu MOAATIBIIOMY
MIJBUIIECHH] TPUBAJIOCTI 00poOKH,

XapaKkTep KPUBHUX 3MIHIOETHCS, 3 SIBISETHCS

Mikporeeppicrs, [Tla
=

JOIaTKOBA TOPU30OHTAJIbHA MJUIAHKA Ha

A

piBHI 18 I'T1a. Le MOSICHIOETHCS

[] rtrrrrrrrrrrrrrTrrrrrrTrT T T T T T T T TT T T T T TTT (bopMyBaHHﬂMHpomapKyﬂperrO60pHHy
0 1 20 30 40 550 60 70 80 90 100

TormuEHA 0OpOBRAHOTO MADY, MEM — FGQB. Yum OuIbIIa TpI/IBaJ'IiCTI)

| =—30xe —0-60x8 —+—00xe —0-120xs | oopyBanus crami 4X5SM®C, tum Ourbima

Puc. 2 — Po3noain MikpoTBepaocTi B U y3iiiHIX ToBmMHA OopoBatoro mapy. Iosepxresa

1iapax IHCTpYMEHTaIbHOI ITAMIIOBOT CTaJI1 TBEPIICTe NP 30LIBLICHHI TPUBANOCTI
4X5SMODC micast 60pyBaHHS MPOTATOM PI3HOT TIpoIiecy He 3MIiHIOEThCS.

TPUBAIOCTI 0OpOOKHU T OM, WM CHpOIeHHA
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TEXHOJIOTTYHOTO TIPOIIECY TMPOTIOHYETHCS TIOEMHATH OOpyBaHHA 3 TapTyBaHHsM s ctam 4XSMOC.
TpuBasicts 60pyBaHHS 0OMPAETHCS BIANIOBIAHO 3 BUMOTaMH JIO JIETATICH.

Pentrenoctpykrypauit ¢dazoBuii anamiz craini 4XSM®C mniarBepAuB HASBHICTH JIBOX
6opunisFeB 1 Fe,B.

Koediuient nudysii 60opy B 3arajibHOMY BUTIJISAII MOKHA 3anucaTi [4]:

Dy =D, exp _Q
B o
RT ) (1)
ne R —ra3oBa nocrtiitHa, J[>x/mMonb K,
D, — xoediuient audysii mpn HeCKIHUCHHO BENMKIH TeMIepaTypi, cM>/c,
Q — eHepris, Ky HeoOXiIHO 3aTpadyBaTH B mpoueci Audy3ii 3 OJHOTO MOJOKEHHSI
pIBHOBAru B KpUCTalIIYHIN I'paTLi B 1HILIE, KaJ/T aTOM.

Temmeparypna 3anmexHicTh koedimieHta mudysii 6opy B o- 1 y-3ali31 ONHCYETHCS
HACTYITHUMU BUpa3amu [5]:

., ~ 67x5
Dy =(7,9+£2,3)-10 > exp(——] , em?/e

RT )
23+4
-3
ToBmrHa 60POBAHOTO 1IAPY BU3HAYAETHCS 1O (HOPMYIIL:
h=\2-Dy-t  wmrm (4)

3 ¢dopmynu 4, 3HaIOUM €KCIIEpUMEHTAIbHI JaHl TOBIIMHYU L1apy 1 BapilOI0uu yac HarpiBy npu

MYHOMY HarpiBaHH1, MOXHa 3HalUTH Koe(iieHT audys3ii 0opy st 6opyBanHs craii 4XSMOC:

hZ
D =
Boor (5)

Pesynbratn pospaxyHkiB 3miHu KoedimieHTa audys3ii Oopy mpeacrtaBieHi Ha puc. 3. 3

OTPUMAHUX JTaHUX BHJIHO, IO 31 30UIBIIECHHSM TPUBAIOCTI yacy OopyBanHs Bim 15 mo 120 xB.

koedimieHT audy3ii 60opy 30UIBIIYETHCS, 0 TPUBOAUTH 0 IHTCHCUBHOTO 3POCTaHHS OOPOBAHOTO
1iapy Ha CTali.

14

ATNpOoKCHUMAIIEI0 eKCIIEPUMEHTAITBHUX

1.2 1 8 JaHUX  TIOJIHOMOM  TPETbOTO  CTYIEHS

._.
1

OTPUMAHO  PIBHSHHA 3  JIOCTOBIPHICTIO

=
)

2
anpokcnMarii  R°=1, sAke  J103BOJIE

=
o

IIPOTHO3YBaTU KOe(ILIIEHT mdysii
6opoBaHoro miapy misi craiui 4XSMOC B

=
T
1

Koedimenr gyl Gopy, e 10

=
(=]

miarnazoHi TpuBasiocTi Bin 30 1o 120 xB.:
L

0 . : D=0,01397° + 0,02387° - 0,02737 +

30 60 o0 120
TpeeadicTs GopyEaHEL, XB 0 , 04 8 3 .
Puc. 3 — 3mina xoediienta qudysii 6opy npu
niYHOMY HarpiBaHHi ctaii 4XSMOC
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BucHoBku

Po3po6ena mpocTta i BUKOpUCTAaHHS Ta e(PEeKTHBHA HAHOTEXHOJIOT1I OOpYBaHHS JeTalel
31 craneil, fika CKOpodye TPUBAJICTh XIMIKO-TEPMIYHOiI 0OpoOkHM y 2-3 pa3u INpu OJAep KaHHI
BHUCOKOSIKICHUX OOpPUAHMX IIapiB, Kl 3HaYHO MiABHUILYIOTh 3HOCOCTIMKICTH AeTajeil mpec-hopm

JIATTS ITiJI TUCKOM.

Cnucoxk BUKOPHUCTAHUX JIZKePe:

1. bekkep, M. TI. Jlute€ mnom paBmenum /M. I'. bekkep, M. JI. 3acmaBckuii,
0. ®. Urnarenko. — M. : Mamunoctpoenue, 1998. — 250 c.

2. bamangnn, I'. @. Crneunanbasie Buasl duths / I'. @. bamanaun, HO. A. Cremanos. — M. :
Mamunocrtpoenue, 1983. —374 c.

3. Koctuk, B. O. ®opmupoBanre MUKPOCTPYKTYpbl OOPUPOBAHHOIO CJI0Sl HA MOBEPXHOCTH
YIIAEPOJUCTON KOHCTPYKIMOHHOW M MHCTPYMEHTAIBHOMN CTalSIX U3 00Ma30K MpHU [EYHOM Harpese /
B. O. Koctuk, O. B. Canyukas, E. A. Koctuk // Bocrouno-EBpomneiickuil >xypHan mnepenoBbIX
texHosioruit. — 2005. — Ne 5/1 (17). — C. 63-68.

4. Paiitiec, B. b. Xumuko-tepmuueckas oopadotka aeraneti / B. b. Paiiniec, B. M. JIutBuH. —
K. : Texnika, 1980. — 152 c.

5. Jlaxtun, 0. M. Xumuko-tepmuueckas o0paboTka METaIOB : y4yeOHOE mocobue s
By30B / FO. M. Jlaxtun, b. H. Ap3amacos. — M. : Metamnyprus, 1985. — 256 c.

6. Kulka, M. The influence of carbon contentin the borided Fe-alloys on the microstructure of
ironborides / M. Kulka, A. Pertek, L. Klimek // Mater. Charact. — 2006.— Vol. 56(3). — P. 232-240.

7. Genel, K. Kinetcs of boriding of AISI W1 steel / K. Genel, I. Ozbek, C. Bindal // Material
Science and Engineering A. — 2003. — Vol. 347(1-2). — P. 311-314.

8. Stergioudis, G. Formation of boridelayerson steel substrates [Tekcr]| / G. Stergioudis //
Cryst. Res. and Technol. — 2006. — Vol. 41 (10). — P. 1002—-1004.

9. Sen Saduman. An approach to kinetic study of borieded steels / Sen Saduman, Sen Ugur,
Bindal Cuma // Surface and Coating Technologies. — 2005. — Vol. 191(2-3). — P. 274-285.

10. Iar. 33654 Vkpaina, MIIK® C 23 C 8/00. Cxnax st 60pyBaHHS cTazeBux Bupo6is / O.
O. IMaBmrouenko, B. O. Koctuk, K. O. Koctuk. — Ne u200800226 ; 3asBi. 04.01.2008 ; omy0u1.
10.07.2008, bromn. Ne 13.

Kocmuk K. O. «3miiHeHHs nipec-(opM JIUTTS il TUCKOM IO HAHOTEXHOJIOT1I.

3anponoHOBaHA HOBA MpPOCTa JJIsl BUKOPUCTAHHS Ta €HEPreTUYHO JOLUIbHA TEXHOJIOTIA
O0opyBaHHsl BUpPOOIB 3 sieroBaHoi craii 4XSM®C, ska crnpsiMoBaHAa Ha CKOPOYEHHS TPHUBAJIOCTI
XIMIKO-TepMI4HOI 0OpOOKH IpH OJepaHHI BUCOKOSKICHMX OOPHIHHUX IIApiB, sIKI 3a0€3Me4y0Th
HEeoOX1/1H1 eKcITyaTaliiiHi BIaCTUBOCTI Ipec-(hopM JIUTTS MiJ] THCKOM.

Knrwowuoei cnosa: mnpec-popma, OopyBaHHs, JieroBaHa CTaib, Judy3idHI mIapw,

MIKPOTBEPIICTb.
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Kocmuk E.A. «YnpouHeHue npecc-QpopM JIUThs N0/ AABJICHUEM IO HAHOTEXHOJIOTHI.

[Ipennoxxena HoOBasg mpocTasi B HCHOJB30BAaHUM M HHEPreTHUECKU IesecooO0pa3Has
TeXHOJorusi OopupoBaHUsS U3JENUA u3 JerupoBaHHOW cramu 4XSMO®C, nHanpaBieHHas Ha
COKpalleHue JUIUTEIBHOCTH XUMHKO-TEPMUYECKOI 00paboTku npu MOJIy4YE€HUU
BBICOKOKAUYE€CTBEHHBIX ~ OOpUpPOBaHHBIX  CJOEB, KOTOpble  OOECHeuMBarOT  HEOOXOJUMBIE
AKCIUTyaTal[MOHHbIE CBOMCTBA Mpecc-(hopM JIUTHS MO]] 1aBJICHUEM.

Knrouegwie cnoea: nipecc-popma, b0pupoBaHme, JeTUpOBaHas CTallb, AU Yy3UOHHBIE CIIOH,

MUKPOTBEPIOCTb.

Kostyk K.O. “Hardening of pressure diecasting press-formson nanotechnologies”.

A new easy-to-use and energy-appropriate boriding technology of products of alloy steel
4X5MOC, aimed at reducing the duration of chemical-thermal processing upon receipt of high-
quality boriding layers that provide the necessary operational properties of pressure die casting
press-formson.

Key words: press-form, boriding, alloy steel, diffusion layers, microhardness.
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