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3T0 Hay4HO — TEXHOJOINYECKOe HalpaBlICHUE —
Moe TIocIeiHee “AeThiie”’, MOPOKICHHOE B XO/Ie
HCCIIEI0OBAHUH 110 POOIeMe yIpaBIsIeMbIX Tep-
MOSIICPHBIX peakIyii (“TepMosina’) B OTACICHAN
(hu3UKH 11a3MBI XapbKOBCKOTO (DPH3UKO-TEXHIIEC-
xoro uHCTUTYTA (XDTH).

LleneycTpeMIeHHOCTh B HAYyYHBIX HCCIICIOBAHUAX
— Ba)KHOE Ka4E€CTBO JKCIEpHUMEHTaTopa. “JIBUrasice
0 3eMJIe HEM3BECTHOM, HEM30EKHO HATHIKASCH,
3a4acTylo B “NOTeMKax”’, Ha MPENSTCTBUS WIH IPOC-
TO “HENOHATHOCTH ’, OYEHb Ba)KHO HE COUTHCS C OC-
HOBHOTO HalpaBJICHUS, HE OTBJICYLCS HA YTO- JTHO0
BTOPOCTEIICHHOE, HE MOTEPATHCS B METIOYaX.

Ho, ¢ apyroii cTOpoHBI, IIpY 3TOM HE MEHEE BasKHO
YMETh BOBpPEMsI OLICHUTh BCTPEUAIOIINECS HEOXH-
MAHHOCTH |, TeM Oosee, mobodHble A (EKTHI, Cy-
METb MOJHATHCS HAJl OCHOBHOM 3a/1auei, ‘‘3anaHyTh
3a TOPHU3OHT .

YesnoBek 1o cBOeH NPUPOE AOIKEH ObITh TBOP-
oM. COBEpLICHHO HE UMEET 3HAYCHHUS, B KaKoil 00-
JaCTH AESTEeNbHOCTU. TBOPUECTBO AaeT pajgocThb
POIUTENBCKOM JIFOOBH K CBOEMY “‘meTuiry”’. Y Qu3u-
Ka-9KCIepUMEHTAaTOpa 0COOEHHO MHOTO MHTEpec-
HEWIIUX BO3MOXKHOCTEH: “NOTpOrarh’ CKpPbIBABILLY-
10CS UCTHHY PYKaMH, 3aCTaBUTh €€ HE TOJBKO OT-
KPBIThCSI, HO U paboTaTh.

[osBnenwne B oTnenennu ¢puznkn miazmsl XOTU
Hay4yHOH mporpammsl “bynar” — npumep ‘“3akoHO-
MEPHOH CITy4ailHOCTH’, KOTJa B XOZI€ PELLEHMS “‘CTpa-
TETMYECKON™” 3aa4u yaajoCch HE NPOIYyCTUTH IO-
009HBIH AP PEKT, TPABIIHLHO OIEHUTH €T0 3HAUEHUE
1 Pa3BUTH B LIEJIOE NEPCIIEKTUBHOE HANPaBIICHHUE B
texHonoruu. Kopoue: ynanocs “no nopore B Unauto
3aMETUTh AMEpUKY™ .

OCHOBOM HOBOM TE€XHOJIOTHH SBISETCS CIIOCO0,
Ha3BaHHbI Hamu “KUB”. OH poauiics cBoeBpeMeH-
HO M B “HYXHOM’ MeCTe, IpU pa3pabOTKe BaKyyM-
HBIX HacocoB Tumna ABOJJI, nucnonp3yromux s¢dexr
HWHTEHCUBHOTI'O ITOIJIOLICHNUS ra30B CJIOSIMA THTAaHa,
PacIbJICHHOTO B BAKYYMHOH IyTe.

B 1964-M rony B ceKTope BaKyyMHOW TEXHHUKHU
oraena (U3MKHU IJa3Mbl HAyYHBIM COTPYAHHMKAM
A.A.Pomanosy u JL.II. CabneBy ynanock 3axedb B
BaKyyM€ CTallMOHAPHBIN IJIa3MEHHBIA NyroBOi
paspsa. B 1966-m Ot pazpaboTaH BaKyyMHO-[TY-
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This branch of new technology is my last “off-
spring”, created during our researches into the
problem of controlled thermonuclear fusion in the
Plasma Physics Department of Kharkov Physical-
Technical Institute (KPTI).

Purposefulness in scientific researches is an im-
portant feature of an experimenter. Moving through
terra incognita, often in the darkness, in-evitably
meeting obstacles or something like “I-just-couldn’t-
understand-it” it’s very important not to lose the main
direction, not to pay much atten-tion to minor things,
not to squander efforts on trifles.

But on the other hand, it is not less impor-tant to
be able to evaluate in proper time all unex-pected
effects (and all the more by-effects), to rise over
the main problem and “to look behind the horizon”.

A Man by his nature must be creative. And it
absolutely doesn’t matter in what field of his activity.
The creativity gives joy of parental love to the
“offspring”. Here the physicist-experi-menter has
especially many interesting opportunities: “to have a
touch” of hidden nature of things, to make it not only
to open itself, but also to work.

The creation of new scientific program named
BULAT (“bulat” is a kind of Damascus steel) in the
Plasma physics Department of the KPTI is just an
example of such an appropriate happy accident, when
while solving strategic problem we succeeded not to
miss a by-effect, to evaluate properly its importance
and to develop on its basis a new direction in
technology. In short, we succeeded “on our way to
India to catch sight of America”.

The basis of our new technology is a surface
treatment technique called CIB. It appeared in proper
time and in proper place during the elaboration of
AWED vacuum pumps, where the effect of intensive
gas absorption by the layers of titanium, sputtered in
electric arc was used.

In 1964 researchers A. Romanov and L. Sablev,
who specialized on vacuum devices in the Plasma
Physics Department, managed to fire the stationary
plasma arc discharge in vacuum. In 1966 a vacuum-
arc evaporator of titanium was elaborated, and in
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“BULAT”—-THE CHILD OF “THERMOFUSION” (HISTORICAL REVIEW)

TOBOM MCTIapUTENb TUTaHa, a 1967-M yxe OblI co3-
JlaH TEPBBIH BaKyyMHO-yTOBOW COPOI[MOHHBIN
Hacoc, MOJIOKUBIINI Hadaso “auHacTun’” ABJJ1’oB.

HecomHeHHBIE JOCTOMHCTBA HOBBIX HACOCOB: BbI-
cokas ckopocTh oTkauku (1o 80000 muTpoB B ce-
KyHZY), “0e3MacisHbIi BaKyyM”, IPOCTOTa U Ha-
JIEKHOCTh B 9KCIUTyaTalliH, IO3BOIMIH UM OBICTPO
3aHATh JOCTOWHOE MECTO B PELICHHWHM 3alad, CBs-
3aHHBIX C HEOOXOMMOCTBIO TIOJIyUEHHS «IHCTOrO»
BakyyMa B OOJBIIMX 00BbEMax IPU WHTCHCUBHOM
ra3oBblaeeHUH. B acTHOCTH, yKe nepBble 00pas-
11l HACOCOB HCITOJIb30BAJINCh B aBUAIIMOHHON ITPO-
MBIIIUIEHHOCTH JJIS1 yIaJIeHnsl BOJOPOAA U3 KPYTIHBIX
TUTAHOBBIX JeTallell CBEPX3BYKOBOTO caMoJieTa
TVY-144. KoHCTpyKlus U apamMeTpbl HACOCOB TO-
CTOSIHHO COBEPIIIEHCTBOBAJINCH.

EcTtecTBeHHO OHA W3 My4YIIMX MOJIUPUKALIUN
ABDJI’ 0B OblTa MpMEHEHA HAMH JIJIST OTKAYKH Ba-
KyymHOTO 00bemMa 70 M* mo naBnenust 107 Mm. pT.
CT. BKpYIHOM cTemaparope “VYparan-3”. “Xomnon-
Has” mjIa3Ma JyroBOro pas3psiaa 3TOro Hacoca JI0J-
Ha ObUIa yJacTBOBATh B CO3aHUM M yAEP)KaHUH
TEPMOSAECPHON MJIa3Mbl, CBOEH “BBICOKOTEMIIE-
paTypHOi cecTphl”.

Bckope B xone pabotel ¢ “Yparanom-3” ObLIO
oOpallieHo BHUMaHHe Ha ’ajl00b! 1a00paHTOB Ha TO,
YTO BHyTPEHHHE IOBEPXHOCTH HAcOCa C TPYIOM MO/~
JTAIOTCSl OYHUCTKE OT OCEBIIIETO Ha HUX CJIOSI TUTaHA.
K Tomy BpeMeHH MBI yiKe, K YITUBIICHHUIO, YOS UIIHCH,
YTO IUIa3Ma BaKyyMHOH Ayru Oojee ueM Ha TpHU
YETBEPTHU COCTOUT U3 UOHO8 TUTaHA. DTO 03HAYAJIO,
YTO OHU OCHOBHBIE IIEPEHOCUMKH BEILECTBA KAaTOAA.
HoHHBIE TOKH JOCTUTalIH OECSITKOB amiiep. oHbl
YIpPaBIIsieMBbl, ¥ 3TO IIPUBEJIO K €CTECTBEHHON MBICIIH
0 BO3MOJXHOCTH, H3MEHSS 3HEPTUI0 MOHOB C
TTOMOIIBIO0 JOTIOJTHUTENIBHOTO NIEKTPUUYECKOTO MO,
BIIUATH Ha CBOWCTBA MOJIy4YaeMbIX B 3TOM IIpoliecce
MOKPBITUI.

CuacTiuBasi MBICTL U 608pemsi. Jlanee crnocod
“KHB” 6picTpo 00pesl caMOCTOSATEIbHOCTh, CTal
pa3BHUBaThCA MO COOCTBEHHOMY clieHapuio. Haua-
JIOCh MHTEHCHBHOE YBIICKaTEJIbHOE M3Y4YEHUE OCO-
OCHHOCTEH W BO3MOXKHOCTEW TIIa3Mbl BAaKyyMHOM
IYTH.

Tak Kak CTeNeHb MOHU3ALMH TYTOBOM IIa3Mbl
ObL1a BCe )K€ HE MOJIHOW, B Hel ObIIIN, KpOME HOHOB
U aTOMBI, TIOATOMY NPH HAaHECEHUH HMOKPBITHI O1I-
HOBpPEMEHHO IIIJIH JIBa TIpoliecca: KOHACHCAIUs aTo-
MOB Ha 0oJjiee XOJIOJHYIO, YeM Y KaTona, MOBepX-
HOCTh U OoMOapaMpOBKa ee 3apsHKeHHBIMU YacTH-
namu-noHamu. OTCrofa ¥ Ha3BaHKE 3TOTO Mpolecca
— KWBb — Kounencanus ¢ Monnoit bombGapau-
POBKOM. YCTaHOBKH ISl €T0 OCYILECTBIEHUS MOTY-
YUJIHM, IO-BUAMMOMY, yAauyHOE Ha3BaHue — “bymar”.

IIpexne Bcero, nzydass 0COOCHHOCTH «HAIIeH»
IUTa3MBbl, KOTOpasi MOXKET COCTOSITh U3 aTOMOB H
WMOHOB MPaKTHYECKH JIIOOOTO BEIIeCcTBa, MBI ObLIH

1967 the first vacuum-arc sorption pump — the “foun-
der” of AWED-pumps family appeared.

Evident merits of new pumps —high pumping rate
(up to 80000 1/sec), oil-free vacuum, simplicity and
reliability — all this allowed them to take proper place
in solution of the problem how to get perfect vacuum
in great volumes with high gas emission. In particular,
the very first samples of the pumps were used in
aircraft industry for removal of hydrogen from large
titanium parts of the Soviet supersonic airplane TU-
144. Design and parameters of the pumps were
improved constantly.

It was quite natural, that we used one of the best
modification of AWED to get vacuum of 10’mm Hg
in the large stellarator “Uragan-3” with the chamber
volume of 70 m®. The “cold” plasma of arc discharge
had to take part in production and confinement of
ther-monuclear plasma, her “high-temperature”
sister.

Soon, in the course of experiments on the “Ura-
gan” the attention was paid to the complaints of
laboratory assistants, who could hardly remove tita-
nium layers from the inner parts of the pumps. By
that time we had found with the surprise, that more
than three-quarters of vacuum arc plasma consisted
of titanium [ONS! That meant, that they were the
main trans-porters of cathode substance. The ion
current reached magnitude of tens of amperes. The
ions could be controlled, and that led to a natural idea
to affect the properties of achieved coatings by chan-
ging ion energy with the help of additional electric
fields.

The lucky idea and just in time. Very soon the
CIB-technique became independent and began its
own development according to its own scenario. An
intensive and very fascinating study of vacuum arc
plasma features and possibilities started.

As the ionization of arc plasma wasn’t complete,
there were also neutral atoms along with ions. That
was why during the deposition of coatings two pro-
cesses took place simultaneously: atom condensation
on the surface, that was colder than cathode, and its
bombardment by charged particles —ions. The name
of the process (CIB) meant Condensation with lon
Bombardment. The equipment for its realization
seemed to get proper name — BULAT.

First of all, studying the features of “our” plasma,
which could consist of atoms and ions of practically
any substance, we were impressed by the exciting
outlook of really creative work. Possibility to control
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B.T. TOJIOK
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MOPAYKEHBI 3aXBaThIBAIOLIEH IIEPCIIEKTUBON UCTUH-
HOT'O TBOpUYecTBa. BO3MOXXHOCTh yHpaBIAThH C MO-
MOIIBIO NIEKTPUYECKOTO U MArHUTHOTO TOJIel sHep-
ruel HOHOB U HAaIlpaBJICHUEM UX IBUKEHUS, BO3MO-
KHOCTb HCIIOJIb30BaTh OJHOBPEMEHHO, (MMesl He-
CKOJIBKO KaTOJJOB U3 PA3JIUYHBIX MATEPHUAJIOB), HOHBI
Pa3IMYHBIX Macc W 3apsAJ0B OTKPBIBAJIHM 3aMaH4H-
BYIO NIEPCIEKTUBY MOIYUYCHHS HOGLIX MaTEPUaJIOB.
Kak 0c000 4ncThIX, TaK U pa3NuYHbIX (B TOM YHCIE
Y HeOOBIYHBIX ), COeIMHEHHUI U CIUTABOB B BHJIE 110~
KpPBITUH, B TOM YUCJI€ MHOTOCIONHBIX C pa3iny-
HBIMHU CBOWCTBAaMHU CJIOEB.

BaxHoii 0COOCHHOCTBIO ATHX MPOIIECCOB, B OT-
JUYMe OT UAYIIMX B IPUPOJE, SBISIETCS UX Hepas-
HOBeCHOCHb, “TIPUHYIUTENbHOE” BHEAPEHNE HOHOB,
BCTYMAIOIIMX B PEaKkHI0 Ha 00pabaTeiBaeMoOi 1o-
BepxHocTH. [Ipn 3TOM perynupyemast SHEprust HOHOB
MOXeET OBbITh 3HAYMTEIBHO BBIIIE, YEM B OOBIYHBIX
XMMHYECKUX peakuusix. BaxkHo Taxke OTMETHUTH,
YTO BELIECTBO B IJIA3MEHHOM (MOHHOM) COCTOSIHUH
HMeeT HOBBIIICHHYIO XUMHUYECKYI0 aKTUBHOCTb. Tak
MBI BOIIIJIM B HOBYIO OOJIACTh HEPABHOBECHOU NIA3-
MOXUMUU GbICOKUX IHEPUII.

OJHUM U3 MIEPBBIX PE3YNETaTOB OBLIO TOTyUeHHE
B 1970-m rony A.A.PomanoBeiM U A.A.AHI-
PEEBBIM MPU UCIIOIB30BAHUH TPAPHUTOBOTO KaToIa
TNIepBOii CHHTE3WPOBAHHOM IJIEHKU aTMa30I0100HOTr0
yIIepoza ¢ MUKPOTBEPAOCThIO, IPUOIMKaroIeics
K TBEPIOCTH MPUPOTHOTO aJIMa3a.

Bckope 6bu1H 10Ty YeHBI H3HOCOCTOHKHE TOKPHI-
THS U3 HUTPU/Ia MOJTMOICHA HA Pa3sHbIX M3JENUsX, B
YaCTHOCTH, HOPIIHEBBIX KOJbIAX MOIIHBIX IH3€-
JBHBIX JBUraTeneil. MUKpOTBEpAOCTh 3TUX TTOKPHI-
THUH, 3aMEHSIONNX TralbBaHUYeCcKue, Obuta B 5 — 6
pa3 BbIIIE, YEM Y MAacCHBHOTO MaTepHaa.

BaxxupiM 006CTOATETHECTBOM OBLIO TO, YTO TMPO-
[eCcC HIeN yAMBHUTEIHHO ObIcTpo. J{ns HaHeceHUs
MOKPBITHIA TOJIIIUHOO (3 — 5 MUKPOH) TpeOOBAIOCH
HECKOJIbKO MUHYT. BOT Tak, Hay4uBIINCH CO3aBaTh
HOBBIE MaTepHaIIbl, HaIlla T1a3Ma “smopenacs (!!!)
B UYXKyI0 00s1acTh” — (pM3UKY TBEPIOTrO Teja.

3aKOHUYCHHYIO K TOMY BPEMEHH IJIAHOBYIO TEMY
110 pa3paboTKe HacoCcOB, KoTopyto Ben Jleonnn Cao-
TIeB, “HATOJNKHYBINYIOCS Ha HOBBIHN d(dexr, 51 mpo-
JUTWJI CBOMM PELIEHUEM, He UMesl Ha TO, C TOUKH 3pe-
Hus Oyxrantepuu (!), HuKakoro ocHoBanus. Iloc-
JIeJICTBHSI 3TOTO 11ara, OTKPBIBILIETO I[eJI0€ HOBOE Ha-
MIpaBJIEHUE B IJIA3MEHHOM TEXHOJIOTHH, OKa3aJIUCh
BITOCJIEZICTBUY HE CTOJIBKO MPUATHBIMH, CKOJIBKO Ha-
o0opot. “MHnnuaruBa Hakazyema. DTa H3BeUHas
UCTHHA cpaboTana 0e30TKa3HO U Ha cell pas.

B 1e 70-e rompl cymecTBoBan oObuaii oOMeHa
nH(pOpMaLen MEX Ty HayKOW U IPOMBILIUICHHOCTHIO
nox Ha3BaHueM “‘/[Hu Hayku”. B Hay4yHO-IpOMBILI-
JeHHOM XapbKOBE 3TO, 0€3yCIIOBHO, UMEJIO CMBICII.

Jleneranuy y4eHBIX WHCTUTYTOB U Jeleranuu
WH)KEHEPOB 3aBO/I0B 0OMEHMBAIUChH BU3UTaMu. Ha-

with the help of electric and magnetic fields the energy
and motion direction of ions and to use in the same
time ions of different mass and charge (from several
cathodes of different materials) opened a tempting
way to create quite new materials: not only super
pure, but also different (including unusual) compo-
sitions and alloys in the form of coatings, including
multilayer ones with different properties of the layers.

An important feature of these processes (in cont-
rast to natural ones) is their non-equilibrium state
and “forced” penetration of the ions into the surface,
where they start to react. Here controllable ion energy
can be much higher than in ordinary chemical
reactions. It’s also important to note, that substance
in plasma (ionized) state has higher chemical activity.
So we entered the new field of high-energy non-
equilibrium plasma chemistry.

One of the first results was achieved in 1970,
when A. Romanov and A. Andreyev using graphite
cathode synthesized the first diamond -like carbon
film with micro hardness ranged up to one of the
natural diamond.

Soon durable coatings of molybdenum nitride on
different hardware were obtained, in particular, on
the piston rings for powerful diesel engines. Those
coatings could substitute electroplating, while their
micro hardness was 5 to 6 times higher than that of
bulk material.

It was also very important, that the process went
surprisingly quickly. It took only several minutes to
obtain coating of 3 — 5 microns thick. So, as our plas-
ma “learnt” how to produce new materials, it “penet-
rated (!) the alien territory”— solid-state physics.

By that time planned program of vacuum pump
development headed by Leonid Sablev, where the
new effect was found, was over. I prolonged it by
my own decision, though there was no reason from
institute bookkeeping’s point of view. The consequen-
ces of that step, that opened the new branch in plasma
technology, were, alas, not so pleasant. On the cont-
rary. The everlasting principle “initiative must be
punished” acted reliably also at that time.

In the 70" in the Soviet Union there was a custom
of information exchange between science and in-
dustry called “The Days of Science”. In such a scien-
tific and industrial center like Kharkov it, of course,
made sense. Delegations of scientists from research
institutes and of engineers from big plants paid each
other visits. Maybe those visits often were quite
formal, but once the meeting in our institute with the
leading engineers of the 8" State Bearing plant
transformed from a traditional action into something
very constructive.
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“BULAT”—-THE CHILD OF “THERMOFUSION” (HISTORICAL REVIEW)

BEpPHOE, 3TH BU3HTHI BO MHOTHX CIydasx MOTJIH
MPOXOAUTh W (hopMalibHO, HO B HAIIEM HHCTUTYTE
MPH BCTpeUe ¢ BeMYIIMMH WH)KeHEpaMH 8-T0 OAIIN-
MTHUKOBOTO 3aBOJIa ATO OOBIYHOE MEPOTPHITHE Of1-
HaXJBl 0Ka3aJIoch COBCEM ‘HeOe300MIHBIM .

K ToMmy BpemMeHH y Hac y:ke MoTyqaauch IPOYHbIE
MOKPBITHS U3 HUTPUIa MOJTMOIeHa Ha MeTaJulaX. Mbl
Y IPEJIOKUITH TUPEKTOpy 3aBona M.A. JlepOyHOBY
clenarth UM “BeUHBbIC” MOIIIUITHUKY, HMES B BULY,
4TO IUCYIb(GUT MOJIMOIEHA, KPOME TBEPIOCTH, 00-
JIa/1an elle ¥ cMasbIBaloUIMMU cBoiictBaMu. OH OT-
BETHWJI IPUMEPHO TaK: — “MHe Takue TOIITUITHUKH
HU K 4yeMy. MHe HyXHO, YTOOBI TIOAIIMITHUKOB KaK
MOXXHO OOJIbIIE TOKYMaid. A BOT, €CIH ClIeNaeTe
TaK, 4TO OTpPE3HbIe PE3Ibl Ha CTaHKaX-aBTOMaTax
OynyT paboTtaTh OOJbIIE OJHOW CMEHBI, CKaXeM
cnacu6o”.

Uepes napy gHEH napTUsi OTPE3HBIX PE3LOB C I10-
KpPBITHEM M3 HUTPUJA TUTaHa oTpaboTaja Ha 3aBo-
Jie BMECTO OJTHOM TpU CMEHBI U 0e3 3aMEeTHOTO H3-
Hoca! [lopa3unuck 3aBotuane. YIAUBUIIUCH U MBI, ca-
MU TaKoro He OKUIaJIH.

ITocne 3Toro MbI e111e HECKOJIBKO pa3 1o Mpochie
3aBO/JIa YIIPOUHSIIN pa3InyHbIe pe3iibl. “Hamm™ pes-
bl UMEJTH TPUSITHBIN 30JI0TUCTBIH IIBET, U BCKOPE MBI
Y3HaJH, YTO y paboyuX OHU U MOIYYHJIN Ha3BaHHE
“30moThIX”. BceM xoTenock paboTaTh IMEHHO C HU-
MU — pe3LbI TO3BOJISIIN YBEIUYUTH BEIPa0OTKY. To-
Kapu Havalli WX NpsATarh ApPYr oT apyra. Yem He
WCTUHHOE IPU3HaHUE HApOOM MOJIb3bI HAyKH!

Ho 3T0 Ob110 TOJBKO HAYaI0: TIOTOM YIPOYHEH-
HBIE PEe31IbI TOKA3bIBaJIM YBEINYEHHUE H3HOCOCTOMKO-
CTH U 710 8-MH pa3, Ja ellle U P MOBBIIIIEHHOH CKO-
pOCTH pe3aHusi. 3aBOJ1 PELIUI CBOIO AaBHIO MPo0-
JIeMy C HEXBATKOM HaJIaJUNKOB CTAHKOB, B [IEXe CTaH-
KOB-aBTOMAaTOB TMOBBICHJIACH MPOU3BOJUTENBHOCTh
TpyJa, B IeJIOM HAMETUJIACh B MEPCIEKTHBE OOJb-
1ras S5KOHOMHS Ne(QUIUTHOTO PEXKYILIETO HHCTPY-
MEHTa.

KoHeuHo, MBI HE MOTJIM TIOCTOSTHHO CHAaOXKaTh 3a-
BOJI YIPOUHEHHBIMH Pe3L[aMH, BCTAJI BOIIPOC 00 opra-
HHU3alLlMU Ha 3aBOJIE CBOETO CHEIMATU3UPOBAHHOTO
y4acTKa Ha OCHOBE YCTaHOBKHU “Bymar”.

B sTo Bpems B Uexocl0BakKUU TOPKECTBEHHO
BBOJIMJIaCh B JIEWCTBUE IepBasi B CTpaHe aTOMHas
3NIEKTPOCTAHLINSA, JUId KOTOPOM HaIll MHCTUTYT pas-
paboran TeruoBsLAENsIOIINE 31eMeHThI (TBIJIb1),
U Ham aupekrop M. Haxogwiics Tam, B JUIUTEIbHOU
KOMaHUPOBKE.

OcraBasich 3a AUPEKTOpa, Kak NMEepBBIHA ero 3aMe-
CTHUTENb, 51 ¥ IOCMEI CJIeNaTh ellle OJJUH PUCKOBaH-
HBIH ar— BKJIIOYWIT U3TOTOBJICHUE HHCTUTYTOM JIBYX
“BynaToB” aJis XapbKOBCKUX 3aBOOB — 8™ MOIIITHI-
HUKOBOTO U UIMEHH MaJbllieBa, Kak ObLTO IPUHSTO

By that time we had already obtained firm mo-
lybdenum nitride coatings on metals. We offered to
M. Derbunov, the director of the plant, to make
“bearing for ages”, meaning that molybdenum disu-
Iphide gave not only hardness, but also had lubricating
properties. His answer was of a kind: “I do not need
such bearings. I need my bearings to be bought as
many, as possible. But if you make parting-off tools
on our automatic lathes to work more than one shift,
we’ll be very grateful”.

In several days our lot of parting-off tools with
titanium nitride coatings worked three shifts instead
of one and didn’t show any noticeable wear! People
at the plant were impressed. We were also surprised;
no one could expect such a result.

After that we hardened some more lots of different
tools at the plant’s request several times. “Our” tools
had beautiful goldfish color, and soon we knew, that
the workers called them “golden tools”. Everybody
wanted to work with them: they provided increasing
productivity. Turners began to hide them from each
other: very demonstrative people’s recognition of the
usefulness of science!

But it was only the beginning. Later the hardened
parting-off tools showed durability increase up to 8
times and even at higher cutting speeds. The plant
solved his old problem with machine adjusters, the
productivity in the shop of automatic lathes rose high,
and appeared a good outlook to spare cutting tools in
short supply.

Of course, we couldn’t provide the plant with the
hardened tools all the time. The question arose about
the arrangement at the plant of its own tool-hardening
department with BULATS.

At that time atomic power station in Czechoslova-
kia the first was being put into operation. The institute
designed heat-releasing elements for it and our direc-
tor 1. was there on a long business trip.

Substituting him as the first deputy director, [ dared
for one more risky step — I included manufacturing
of two BULATS for the 8" State Bearing plant and
the Malishev plant, as it was usual in those years, to
the plan of socialist labor pledge of our Ministry for
medium machine-building, dedicated to the 1** May
holidays. This guaranteed quick fulfillment of the work
by Institute workshops.

The events went on exactly that way. My risk
was in the fact, that for these works there was no
expenditure item in Institute’s budget. But luckily, this
crying financial discipline violation was found out only
when both machines BULAT-2, specially intended
for hardening parting-off tools, were already suc-
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Puc. 1.“Bbynar-2” — cnenuanyu3upoBaHHasl yCTAHOBKA JUIs yIIPOU-
HEHU PeXyIIEero NHCTPYMEHTa Ha XapbKOBCKUX 3aBOJAX.

B T€ TOBI, B TNIaH MPEAIIPA3IHUYHBIX 0053aTCIBCTB
MuHHCcTepcTBa CpeIHero MallnHOCTPOCHHUS, KaXKe-
Tcs K 1 Mas 1972 roga. D10 rapaHTHpPOBAJIO OBICT-
poe BbINOJIHEHHE Pa00ThI MACTEPCKUMH HHCTUTYTA.

Tak 1 momy4mnocs. PUCK xke cOCTOsUT B TOM, 4TO
IUTSE TAaKOH pabOoTHI, OISITh — TaKW, He OBLIO TIPey-
CMOTpEHO cTaThu pacxoaoB. Ho, x cuacTeio, 3T0
BOTHIOIIEEe HApyIIEHUE (UHAHCOBOM IUCIUITIIHHEI
OBLT0 0OHAPYKEHO, TOIBKO KOTI/a ke 00 YCTaHOBKH
“bynar-2”, cienuain3upoBaHHBIC IS yIPOUYHEHUS
Pe310B, HCHpaBHO pabOTaIN Ha IBYX 3aBOJax Xapb-

Fig.1. (B-2) “BULAT-2"- specialized machine for cutting tools
hardening at Kharkov plants.

cessfully working at two Kharkov plants. My “bra-
very” wasn’t reckless at all: I sincerely believed, that
our success was so convincing, that my action would
be excused.

It must be said, that even without any experience
of introduction of inventions into industry, we
intuitively chose an optimal way. The machines, ma-
nufactured at our Institute, were installed with the
help of workers, who were to work on them. So they
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KoBa. “XpabpocTs” Most OblTa BOBCe He Oe3paccyn-
HOM: 51 HCKPEHHE BEpUJI, 4TO yCIIeX Halll HACTOIBKO
y0OenuTeneH, 4To MOM JeHCTBUS OyIyT ONpaBIaHbl.

HyXHO 3aMeTHTBh, YTO, HE UMEs OINbITA BHE-
JIpeHus pa3paboTOK B IPOMBILUIEHHOCTH, MBI HHTY-
WUTHBHO BBIOpAJIN ONITUMAJIbHBIN Ty Th. M3roToBNEH-
HbIE€ B MHCTUTYTE YCTAaHOBKH MOHTHPOBAJINUCH C
y4acTueM paOOTHHKOB 3aBOOB, KOTOPHIM Ipen-
CTOSUIO Ha HUX paboTaTh. Tak OHHU € a30B OCBaMBAJIH
HOBYIO JUIi ce0sl TexHUKy. [loToM mox Hamum Ha-
OMIOICHNEM OHH YYacTBOBAJIM B YIIPOUHEHHUH PE3LI0B,
NPHUBO3UMBIX C 3aBozoB. Korma e Mbl yOequauch
B CaMOCTOSITEIbHOCTH YUCHUKOB, YCTAHOBKH OBLIH
NepeBe3eHbl U3 HHCTUTYTa Ha MOATOTOBIICHHBIE 3a
3TO BpeMs Ha 3aBOJIaX YYacCTKH M depe3 HEIEINro
MOJHBIM XOJIOM YK€ AaBajii NPOLYKLIHIO — YIPOU-
HEHHBIE PE3LBI.

Tako#t cioco® BHeApEHUS HOBOI'O B HEIpPHU-
BBIUHYIO CpeNy, UCKIIOUall HEN30EKHBIE TPYJHOCTH
3TOrO MpoLEcca: HEMOHUMAaHUe, Helopa3yMeHMs,
B3aMHBIE YIPEKH ITpY Heynayax U T. I. KTo-To Touno
HazBal ero “yrpooHsiM”. Ho, pazymeercs, croco0
TOMIICS TOJIBKO ISl BHEAPEHUS TIEPBBIX 00Pa3IIoB.
IIpu mMaccoBOM BHEAPEHHUH, a TOJIBKO OHO HUMEIO
CMBICI ISl IPOMBILUIEHHOCTH, OH HE T'OJUJIICS;
HUKaKOH HAay4YHO-HCCIIEN0BATEIbCKHI HHCTUTYT HE
B COCTOSIHUH CTOJIBKO M IOJITO “BBIHAIIMBATH’ YTO-
mbo.

BooOrmie TepMuH “BHepeHUe” yIUBUTEIBHO HE-
ynaueH. Ero Mo)kHO MHTepHIpeTUpoBaTh U Tak: ‘“‘Ha-
CHJIBCTBEHHOE BTOP>KEHHE MHOPOJHOTO Teja B CO-
MpOTUBIAIONIYIOCS cpeny’”’. Cornacurech, B TAKOM
ciydae TPYIHO CO37aTh B 3TOM caMmoli cpene Omiaro-
MIPUATHBIE YCIOBUS JJIS TAKOTO Ipoliecca.

Tpuymdaropom BepHyIcs 3 Uexoca0BaKUH HaI
nupekrop 1. nocne nycka nepsoii B HCCP aromHoit
anexTpocTaHiuu. Moe “caMoynpaBcTBO”, “370HaMe-
peHHOe HapylieHne (PMHAHCOBOW MUCIMILTUHBL U
BCE OCTAIbHBIE “Tpexu’ OBLIN TYT XK€ PACKPHITHI.
Jleno ocin0XKHATIOCH TAKXKE U TEM, YTO IIEPE CBOUM
OTBE3/I0OM JUPEKTOP yCIeN BBIPA3UTh CBOE HEYIO-
BOJILCTBHE MOUM HEOOOCHOBAHHBIM “‘yBIIeUeHUEM
TEXHOJIOTHEH MOKPHITHH. DTO Obllla TEMaTHKa Ky-
pUPYEMOT0 UM OTHETEeHHS — (PU3NYECKOTO Mare-
pHUAJIOBE/ICHUS, U 3]IECh OH ObLJI, B 00IIIEM-TO, TIPaB.
BoT ToNBKO Takoro BRIXO/Ia B MPOMBIIIJIEHHOCTD Y
HHUX He OBLI0. A yCHexXu eciu U OblIM, TO, KaK OHH
TOBOPWJIN, XPAHWIINCh B HEKUX OT4YeTax. MBI ke, He
JleNany CeKpeTa M3 Hallero ycrexa, oonee Toro,
MBITAINCH 00CY>KIAaTh CBOU PE3YJIbTAThI C HUIMH, Ma-
TepuanoBenamMu. OTKPOBEHHO T'OBOPS — KIAIH
0100pEeHusT CHEeIHUAaINCTOB.

VBB, “00Cy>KACHUS HAYaINCh C HACMEIIICK THIIA!
— “3aHuMaliTech cBOEH IIa3MOH U HE JE€3bTE B
qyK0i oropoJi. MBI Ha OKPBITUSX COOAKy ChEIH.
UYro 370 BBl TaM OTKpbUIH? A BOT UTO KacaeTcs pe-
3yJBTATOB OTAEIBHBIX UCTIBITAHNHN BalllUX Pe31I0B Ha
3aBojiax, TO €Ille Ha/Jl0 TOCMOTPETh, KaK UX TaM HC-

could study the new equipment from the very
beginning. Then, under our supervision, they took part
in the hardening of tools from the other plants. When
we got convinced of our pupils’ self-dependence,
BULATs were delivered from the Institute to the
prepared places at the plants. In a week they worked
with full load, producing hardened tools.

This method to introduce something new to unu-
sual surroundings excluded incomprehension, misun-
derstanding, mutual reproaches at failures and so on
inevitable for such processes. Somebody precisely
called it “uterine”. But, of course, this method could
be of use only for the first units of new equipment.
For mass introduction (and only that made sense for
the industry) it didn’t fit: no research Institute was
able to “bear” something so long and so hard.

In common, I find the term “introduction” to be
very inadequate. One can interpret it as “forced intru-
sion of alien body into resistive environment”. No
doubt, that it’s very difficult to provide for such
process favorable conditions in this environment.

Our director I. came back from Czechoslovakia
after putting into operation the first in the CzSSR
atomic power station as a winner. My “arbitrariness”,
“illintentioned violation of financial discipline” and all
the other “sins” were immediately revealed.

There were also complications, bound to the fact
that before his leaving the director had already
expressed his displeasure with my groundless passion
for coating technology. That was a subject of his own
Department — the Department of material research.
In general, here he was right, though their results
had no such application in industry. If his department
had any successes in that field at all, they were hidden
somewhere in scientific reports, as we were said.
We didn’t make secret of our achieve-ments, and
what is more, we tried to discuss with them, new
materials physicists, our results. Frankly speaking we
were waiting for an approval from specialists.

Alas, “the discussion” began with mockery of a
kind: “Deal with your plasma and do not touch alien
territory. In coatings we know our onions. What could
you discover here? And as to results of the test for
your tools at the plants, one must have a look at how
you could achieve such victorious certificates of
proof!”

The last remark suggested an idea of a new kind
of interaction between science and industry that was
strange for us. (It seemed, that our opponents “knew
their onions” not only in coatings, but also in how to
get appropriate test reports).
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NBITHIBAIU, U KaK BBl CMOIJIM MOJYUYHUTh Takue
noOeqHbIe aKThI UCIIBITAHUL .

Ilocnennee 3aMedaHue HaBeJIO HA HOBBIH, IO-
Ka3aBIIMWCS HAM CTPAaHHBIM, B3IJIAA Ha CTHJIb
B3aMMOJEHCTBUS ¢ mpoMbInuieHHOCThIO. (Iloxoxe,
HallM ONIMOHEHTH M B OyMaxKHBIX fAeliax “cobax
enn’).

IIpocTo, mo-4enoBeyecky, MOXKHO OBIIO MOHATh
OTIMOHEHTOB. J[eCTBUTENBbHO y HUX ONBIT 20-TH-
neTHel paboTel. MBI K€ BOPBAIUCH CO CTOPOHBI |
“myTHM BoAy”. bosiee TOro, HEBOIBHO CTaBUM TIOJ
COMHEHHE UX JocTikeHus. KTo ke takoe mpoctut?!
Ho xak ke OBITh ¢ HOBBIM NPOTPECCUBHBIM
criocoboM? Ecnu oH yke poAuics y MIa3MHCTOB,
TO, 3HAYHT, OHH CTIOCOOHHI “‘pokarh”’ Takoe. Tak Mo-
XKeT MyCTh JXHMBET M pa3BuUBaercs TaMm. UTo xe C
9THUMHM IJIa3MHCTaMU U UX pa3pabOTKoH nenath?
Cmupurbcs? [Tomorats? A MOXET, JIy4IlIe€ U POIIIE
— omuams...7

B cniopax Mbl MOIIM yHOBAaTh TOJIBKO Ha (aKThI:
Ha 3aBO/I€ HUKTO Pe3Ibl CIIeIIHaTbHO HE HCIIBITHIBAI,
MIPOCTO OHM CTOSTM Ha CTaHKax U paboTaiu B He-
CKOJIBKO pa3 Jonblie OObIMHBIX. be3 xurpocreit u
YXUIIPEHUH. DTO camMble yOeAUTEIbHBIC UCTILITAHHSI.
Hawm xa3zanoch 3Toro 10cTaTo4qHO; (haKkTHl “Belb YII-
psAMas”, HO MBI HE YUMTBHIBAJIM, YTO 3Ta MMOTOBOPKA
y JI€MaroroB UMeeT MPOAOJIKEHUE — “TEM XyXKe JUIS
(hakTOB”.

MeI1 nepecTany “ae3Th Ha POXKOH™ U MPOJOJIKAIIN
CBOE JIeJIO yoKe 0e3 3THX OeCIIONIe3HBIX 00CY K ICHHA.
Kak BeIsICHMIIOCH BIIOC/IECTBHH, HAILIK HHCTUTYTC-
KM€ OIIOHEHTHI PELIMIIN, YTO MBI BCE XK€ “oayMa-
JUCH”, IPEKPATUIIN CBOIO ‘“HE3aKOHHYIO JIeATeNb-
HOCTb.

Wrak, 1MpeKTop, BEPHYBIIUCH U3 YCIEIIHOW KO-
MaHAMPOBKH, Y3HAET, YTO MBI HE TOJILKO HE BHSIU
€ro 3ampeTry 3aHUMaThCA “HE CBOMM ™ JIEJIOM, HO U
TIOIITH Iajibliie; TalHO (!) M3rOTOBIIIU IBE OOJBIINX
IUTa3MEHHBIX YCTAHOBKU M IOCTAaBMJIM UX JBYM 3a-
Boam!

W3 MoCKBBI OBIJI CPOYHO NPUIJIAILEH KyPHPYIO-
LIUH Halll THCTUTYT YMHOBHUK MUHHCTepcTBa [. du-
rypa aOCOMIOTHO OJJHO3HAYHAsI: 3TAKUH [IEKCTIUPOBC-
KM TIEPCOHAX — 37I0JIeH CO BCEX CTOPOH U BHYTPH.
Ce0st OH cuMTan MaTepuagoBeOM. YBEI, OH MOT 3a-
METHO BJIHATH Ha pabOTy HHCTHUTYTA; €ro, He yMesl
BO3pa3uTh, “IUCHUIUIMHUPOBAHHO  CIyIIAJNCS HAII
qupekrop. Bor nupexrop u npurnacui I B mogmMory,
yTOOBI CO MHOIO “pazoOpaThCs’.

Ha mpsmoii Bomipoc — OTKyZa sl B3sJI CpEJICTBA
Ha JB€ YCTaHOBKU [UIA 3aBOJOB, i TaK K€ HPSMO
CMOT OTBETUTH: U3 OIOIKETa PyKOBOAMMOI'O MHOIO
otaeneHus (GU3NKU IIa3Mbl. A UMeN JIU S IpaBo?
Jl0BOZIBL, YTO OTKPHIT HOBBIM CLIOCOO HAaHECEHHS 3a-
LIUTHBIX HOKPBITUH, KOTOPBIH, 0€3yCI0BHO, ITOJIE3€H
IIPOMBILICHHOCTH, ObIIM HanpacHbIMU. Hapymenue
SIBHOE: YUHOBHHUK OBLI MpaB, a s, KOHEYHO, — HET.

Of course, we could understand them. They had
really got 20 years of experience of researches. And
we burst in from aside and “stirred up trouble”. What
was more, we seemed unwillingly to cast doubt on
their achievements. Who could forgive that? But what
had to be done with the new progressive method? If
it was already born at plasmists, that meant they in
principle could give birth to something alike. Let it
live and develop there? Well, what after all to do
with those plasmists and their discovery? To submit?
To help? Or maybe just to capture it — better and
easier option?

In argues we could refer only to the facts: at the
plants nobody tested our tools specially, they were in
operation simply several times longer then ordinary
ones. Without any tricks and cunning. Those tests
were the most convincing. That seemed to us to be
enough: “facts were stubborn things”. But we didn’t
take in consideration, that by demagogues that
proverb had an ending: “so much the worse for
facts”.

We stopped “kicking against the pricks” and went
on working without those useless discussions. Later
it turned out, that our opponents decided that we at
last changed our mind and put an end to our “illegal”
activity.

So, our director came back from his successful
business trip and found out, that we not only ignored
the prohibition to deal with an alien subject, but also
went on further: secretly (!) we manufactured two
large plasma machines and delivered them to two
plants!

Very urgently the functionary G. from our Minist-
ry in Moscow, responsible for our Institute, was invi-
ted. That figure was quite one-colored, a kind of Sha-
kespearian character: such a villain from all points of
view and inside too! He believed himself to be a spe-
cialist in materials physics. Alas, he could really in-
fluence the work of the Institute: our “disciplined”
director obeyed him, being not able to object. So the
director invited him for help to put me in my place.

For direct question where had I got money to make
those two machines for the plants from, I had a direct
answer — from the budget of my Plasma physics
Department. And did I have any right? The argument
that we discovered a new method to apply protective
coatings, undoubtedly very useful for our industry,
was useless. The violation was obvious: the func-
tionary was right and I, of course, not.

To hold a final inquiry with “adventurers that
meant to be discoverers of new methods”, I. and G.
took me as a main respondent and A. Romanov as a
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UToObI Tereph OKOHYATEIBHO “‘pa3o0parbes ¢
aBaHTIOPUCTAaMH’, BO3OMHUBIIMMHU ce0sl “OTKpBIBa-
TensiMU” HOBBIX crioco0oB, M. u I, mpuxBaTus ¢
c00010 MEHsI — IMIAaBHOTO OTBeT4YHKa U A. PomaHoBa
— pa3paboT4MKa, peIINTEeIbHO HAIIPABUINCh Ha 3a-
BO/JIbI BBISICHUTH HA MECTE UCTUHY C LIEJIBI0 IPUHATHS
Mep. (S 1o cux mop He MOTy HOHSATh, TOYEMY OBLIO
TaKkoe ocKopOuTenbpHOe HenoBepue. UTo 310 Ha oc-
HOBaHUH UX COOCTBEHHOT'O OIMbITA, CUUTas OOMaH
neiaoMm oObIYHBIM?) Sl enBa ycmen mo TeneoHy
npeaynpenuTs TupekTopa 3aBoaa M. A. JlepOyHoBa,
YTO BbIe3)KaeT K HEMY MO€ pa3rHeBaHHOE HayalbCT-
BO, YTO Ha/10 MHOIO CTYIIAIOTCS TYYH.

Muxaun AnexkcanapoBud J[epOyHOB, K BETUKOMY
COKaJICHUIO PaHO YIIEAIINNA U3 KHU3HHU, CBITPAT BO
MHOTOM PEHIAIONIYI0 POk B JalbHEHIIEH cyabOe
“BynaroB”, akTHBHO CIIOCOOCTBOBAJ HX IIHPOKOMY
BHeJIpeHUIO B mpoMblieHHoctu CCCP.

JlepOyHOB pagylIHO BCTPETHUI B CBOEM IUPEK-
TOPCKOM KabuHeTe yueHbIX rocreil. [lpemmoxnn
Yaro ¥ CXOAY Hayas OnarofapuTh JUPEKTOPa MHC-
tutyTa U. u npencrasurens MuHHCTEpCTBa 32 He-
OLIEHUMYIO MTOMOIIb 3aBoAy. OH TYT k€ COOOIIHI,
YTO OJHa ycTaHoBKa “bymnar-2”, ynpouHsiomas
OTpEe3HBIE PE3Ibl, TAaeT SKOHOMUYECKUN dPPEKT B
115 ThICSIY pyOneit u 3TO mpu ee COOCTBEHHOH CTO-
umoctu Bcero 30 Teicsu. [Ipudyem oH ompenenut
9TOT 3((PEKT TOIBKO U3 pacueTa ABYKpaTHOTO yBe-
JIMYEHHSI CTOMKOCTH PE3LOB, B TO BpeMs KaK peasib-
Hasi UX CTOWKOCTb €l1e BbIle. 3aB0J] HCKYyCCTBEHHO
3aHMKaeT P PEKT, T. K. He XOUET, YTOOBI €My B TaKOH
e CTENEeHM CHU3WIM (OHI MO pe3laM; OHHU XOTST
umMeTs 3anac. Cnacu6o 3a IPeKpacHyo TEXHOJIOTHUIO,
3a 00y4eHHue OnepaTopoB. YCTaHOBKA paboTaeT Ha-
JIeXKHO, 0e3 cooeB. [Iponu3BOAUTEILHOCT BBICOKAS.
Ha 3aBoje n3nan npuka3 00 00s3aTeIbHOM YIpOU-
HEHUH BCETro PeXYILIero HHCTPyMEHTA.

Cwmotpen s Ha pusronomuu W. u I'. v ncnsITeiBan
penuaiimee ymosonbcTBue. Hemast cuena Oblia
BIICUATIIIOLIEH, COBCEM Kak B (puHase GeccMepTHOM
koMmenuu lorons “PeBuzop”.

JupexTopy ocTaBajsioch C JOCTOMHCTBOM IIPH-
HATH OarogapHocTh. Kyna x nenemncs? Pasrosop
MPOJOJKUIICS B LeXy, rae crosa “bymar-2”. “Ko-
Muccusa” 0JIarOCKIOHHO BBICTYIIAa MOSCHEHHUS
JEXypHOTO MHKEHepa o paboTe yCTaHOBKH, AaXe
MONIPHUCYTCTBOBAJIA NP BHITPY3Ke U3 Hee 00pado-
TAHHBIX PE3L0B, UMEBIINX NPUATHBIN 30JI0TUCTHII
uBeT. (B aror pa3s Hamm pe3npl MHE MOKa3alHuCh
0COOCHHO KpPaCUBBIMH)

W. nenan Bup, yto He BriepBbie BUAUT “Bymnar” B
nedictBud. OH TYT K€ €JIOBBIM TOHOM Jlal MHE
yKa3zaHue o 0osiee TIIAaTeNbHOW IMOATOTOBKE TEX-
JOKYMEHTALIUH 110 TEXHOJIOTHH.

— “byner caenano”...

Ymuuna Muxaun Anekcannposuu! Kak ke oH
JIOBKO BCTpeTw 1., He 1aB eMy U CJI0Ba BEIMOJIBUTB !
Benp nns topororo Haiero JupekTopa 3To ObUT He

designer and with a firm step went to the plants “to
uncover the truth on the spot” and to take proper
measures. (Even today I can’t understand why did
such an insulting distrust take place. It seems, that
on the basis of their own experience they consider
lies to be an ordinary thing.) Hardly could I manage
to call M. Derbunov, the director of the plant, and
warned him that my infuriated chiefs were coming
and “the clouds were gathering over my head”.

Mikhail Alexandrovich Derbunov played in many
aspects the decisive part in BULATs’ fortune and
actively promoted their wide introduction into the
industry of the USSR. Unfortunately, his life came
to an end too early.

Derbunov gave the skilled guests a cordial
welcome in his study, offered some tea and from the
very start began expressing his thanks to director I.
and to the Ministry representative for their priceless
help to the plant. He immediately informed us that
one BULAT-2, (his own cost 30000 ruble) involved
into parting-off tools hardening, spared 115000 rubles.
This saving-effect was calculated on the assumption
of two-times durability increase and in reality it was
much higher. The plant un-derestimated the figures
of'the effect intentionally: they were afraid they could
get less money for tools to the plant’s budget next
year, they wanted to have a reserve. He thanked for
the wonderful technology and for operators’ training.
The machine worked reliably, no problem. The
productivity was high. At the plant was issued an
order about an obligatory hardening of all cutting tools.

Looking at the physiognomies of I. and G. I ex-
perienced a rare pleasure. The “mute scene” was
impressive, very alike to the final of Gogol’s immortal
comedy “Revisor”.

Nothing else remained to our director, but to
accept the gratitude with dignity. He had nothing else
to do. The conversation continued in the shop near
working BULAT. “The commission” favorably lis-
tened to the explanations of the engineer on duty and
even observed unloading of treated tools that had a
pretty goldish color (this time our tools seemed
especially beautiful to me).

I. made a show of seeing the BULAT in operation
before. Just on the spot he in a business manner gave
me instructions about more careful preparation of
engineering specifications as to the new technology.

— “Jawohl!”....

What a clever man was that Mikhail Alexan-
drovich! How he met 1. and even did not give him
any chance to say a word! For our director it wasn’t
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MIPOCTO “XOJIOCTOMN BBICTPEN”, 3TO OBLIO MOPAKCHHUE.
UYero xe Ha MPOBEPKY CTOMJIM €ro IMpeHeOpexuTe-
JBHBIC HACMEIIIKH HaJl «aBaHTIOpucTamMu»? C 3Toro
MOMEHTa OH HayaJl TOHUMaTh, YTO OINO37al MpHu-
IymuTh “Jluts Tepmosna” B SMOPHOHAIBHOM COC-
TOSSHUH. B mocnenyoomniue ToAbl yBaxaeMoMy
TUPEKTOPY MPHUIILIOCH UTPATh yKE TPUBBIYHYIO POITH
CTaTuCTa M B JeJie HEBUIAHHO YCIIETTHOTO IIMPOKO-
ro BHeapeHus: B npoMbliiuieHHocTs CCCP u mpo-
lake JTUIEH3UU 32 pyOex IeHHO# pa3paboTku
WHCTUTYTA.

ITotrom [lepOyHOB MHE pacckasai, 4To B IieXe
OH YCIIeJI OTBECTH B CTOPOHKY YMHOBHHKA [. u
Pa3bACHWI MY, UTO €CJIM TOT BIpeab OyAeT Menarh
Tonoky u Jr0AsM, JENalIUM TOCYIapCTBEHHOMN
BXHOCTH JIEJI0, TO OH, J|epOyHOB, OCTaBUT Ha BpeMsI
BC€ CBOH JIela 1 3aiimercs [ TMIHO yKe Kak AermyTar
Bepxosnoro Cogera.

O0oapeHHBIH TaKOH PEeITUTETHHON MOIIESPIKKOM,
s He ynepikaics (TpelieH, He oTKa3al cede B yIIo-
BOJIBCTBUH ) HATOMHUII, 9TO HYKHO €IIle TOCMOTPETh
“bynar” Ha 3aBoge uMeHM Mansimea. OnHAKO
Tyda ‘“‘npoBepsitoiiue’ 0JaropasyMHO PEILIUIH YK
HE eXaTh.

JupexTop MOAMIMIHUKOBOTO 3aBOJa HE 3pd
OPEJIOKUIT HaM UCTIPOOOBAaTh HOBBIH CHOCOO IS
yIpOYHEHHs pe3noB. B cTpane katactpoduyecku He
XBaTajio Boib(pama aJsl U3TOTOBJICHUS KaueCTBEH-
HOTO pexxyIiero nHecrpyMmeHTa. [losBuaces Hamexa
peleHus BO3HUKIIEH MPoOJIeMbl ITyTeM HaHECEHHUs
HM3HOCOCTOMKUX IMOKPBITUN Ha PEXKYILIMNA HHCTPYMEHT
13 Hele(DUIIUTHBIX CTaJIeH.

U BoT B TO (“nevanvrozacmotinoe”?) Bpems
CeKpeTapb TOPOJCKOTO KOMUATETAa KOMMYHUCTHYIEC-
KO MapTHH cOOMpPAET y HaC B UHCTUTYTE COBEIIIAHUE
[JIaBHBIX HH)KEHEPOB 3aBO/I0B XapbkoBa. CoOpanoch
Oosee 20-TH YEIOBEK, JIONICH YMYIPEHHBIX OMBITOM
OTBETCTBEHHOI! Henlerkoii paboTel. Llens coBenanms:
COoO0IIEHHE O HOBOM coco0e 3HAaYUTEIBHOTO
MOBBIIICHUS CTOMKOCTH PEXKYIIETO MHCTPYMEHTA.

Moii KOpOTKUM NOKJaa O Hay4dHbIX OCHOBAaX
croco6a Kb Ha mpucyTcTByromux He MpOU3BEN
BrieyatneHus. Coymanyu BexnBo. OHO U MTOHATHO:
MaJIo JIM 9TO MOTYT TH y4eHbIE IPUIyMaTh B CBOUX
nabopaTopusx, ¥ paHbIe CIBIIIATN OHA HE pa3 O
pa3HbIX “OTKphITHUsIX . Ha 3aBos1ax Beb HHOE AEIIO,
3/IeCh BCE MpOLIE U CTPOXKe, AaeK0 HE BCe MpHU-
>KUBaAETCS.

Bormpocsl MHE 3a71aBajl TOJIBKO OAMH YEJIOBEK.
Bce oHU Kacanuch HayqYHOM CTOPOHBI A€J1a; MHOTOE
ObUTO eMy HemoHATHO. HakoHel, mpeacenarenbeT-
BYIOILIUN HE BBIJEPKaJ U CIIPOCHUIL:

— Br1, TOBapuwy, ¢ kakoro 3aBoga?
[IpucyTcTByOIME qPYKHO PACCMESITICH, KOTIA
yCIIBIIIATN OTBET:

— W3 sroro mHCTHUTYyTA.

simple “blank shot”, it was a defeat. His slighting
mockery at “adventurers” cost nothing in reality.
From that very moment he began to understand that
he lost his time to strangle “the child of thermofusion”
in the embryonic state. In subsequent years our
honored director was compelled to play a minor role
in the great business of unprecedented introduction
of that innovation into the industry of the USSR and
further selling of the proper license abroad.

Later Derbunov told me that in the shop he took
functionary G. aside and explained him that if he
prevented Tolok and other people from performing
the matter of national importance he, Derbunov, would
put aside all his business for a while and, as a Deputy
of the Supreme Soviet in those times, would deal with
him personally.

Inspired with such a firm support, I couldn’t resist
the temptation to get an extra pleasure and reminded
that we all had also to have a look of one more
BULAT at the Malyshev plant. But our “inspectors”
reasonably decided to cancel that visit.

It was not a coincidence that the director of the
Bearing plant suggested us to prove our new technique
for cutting tools hardening. In our country there was
an acute shortage of tungsten for high quality tools
manufacturing. And here appeared the chance to
solve this problem by deposition of durable coatings
on the ordinary steel tools.

In those (“sad stagnation”) times the Secretary
of the city committee of the CPSU convoked at our
Institute a production meeting for the chief engineers
of Kharkov plants. More then 20 of those people
came with an experience of a very responsible and
hard work. The aim of the meeting was information
about a new method for considerable durability
increase of the cutting tools.

My short report about the scientific basis of the
CIB-technique didn’t impress those present. I was
only politely listened to. It was understandable:
scientists could invent anything in their laboratories;
there were also “discoveries” before. The situation
at the plants differed from that in laboratory: more
simple and strict, not everything could get accusto-
med there.

Only one man put me questions. All of them were
connected to the scientific aspect, many things he
couldn’t understand. At last the chairman couldn’t
bear it any longer and asked:

— Comrade, what plant are you from?

All of us burst out laughing when we heard the
answer:

— I am from this Institute.
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Ot1o 6511 C., OIUH W3 BEAYLUIUX COTPYAHHUKOB
COCEIHEro OTACICHHUS, pa3padaThIBAIOIINN TEXHO-
JIOTHIO HAaHECEHHUS MOKPBITUH TPaiuIMOHHBIMHU
cnocobamu. JleficTBUTENEHO, 000 BCEM BEb MOXKHO
OBIJIO paccIpoCUTh MEHS U paHee, ObLTO OBl XKenma-
Hue. [la, BUAHO He XOTelr BOCIPUHUMATh HaC BCe-
pre3 Ommkaimme cocenu. (“Hukto He mpopok B
cBoeM otedecTBe”). S mocoBeTroBan emy MOCHTy-
1IaTh Ha 3TOM COBENIaHWHM PabOTHHKOB 3aBOJIOB,
9KCIUTyaTHPYIOUINX YCTaHOBKH.

Ho BOT BBICTYNMJIM TJaBHBIE MH)KEHEPHI ABYX
3aBoa0B: 8-ro I'TI3 u uMm. MadsimeBa — o0agaretn
“bynaroB”. OHHM ¥ COOOIIMIM CBOUM KOJUIETaM Ha
MOHATHOM MM S3BIKE YTO: YCTaHOBKU paboTaioT B
3aBOJCKMX YCJIOBHUSX HaJEXHO, UCIOJb3yEeMble
0OBIYHO PEe3Lbl HEBAKHOTO KAUueCTBA C HU3KUM CO-
nepkanueM Boibgpama (crams POMS) mocne Ha-
HECEHHUs Ha HUX MOKPHITHUS W3 HUTPHUAA TUTaHA
TOJIIIMHOIO BCero 3 — 5 MHUKPOH IOKa3bIBaIOT
yBEJIMUEHUE CTOMKOCTH OT 3-X 10 8-MHM pa3 B 3aBH-
CUMOCTH OT peXHUMOB pe3aHusd. CTOUT yCTaHOBKa
30 TeIcs4 pyOIIei U OKymaeTcsl B HEBUJAHHO KOPOT-
KM CPOK — B T€UEHHE OJHOTO KBapTaJla, €clid CUH-
TaTh yBEJIMYCHHE CTOMKOCTH BCETo B ABa pasa (!).

Bor ux cinymany BHUMAaTeIbHO U JTOHUMAJHU
BOIIPOCAaMU 1O Cy1ecTBy. becrokouna, B wacTHOCTH,
HaIllUX IPOMU3BOACTBEHHUKOB PaboTa ¢ BaKyyMOM;
OblT OH 17151 Halmleld NPOMBIIICHHOCTH €lIe B
TUKOBUHKY. OTBETHI YIOBJIETBOPUIM CaMbIX HEJO-
BEPUYMUBBIX.

[IpencenaTenbCTBYIOMMKA B KOHIIE 3acelaHUs
CIPOCHJI ayUTOPHUIO: XOTEIH OBl IPUCYTCTBYIOIIUE
UMETh TaKue yCTaHOBKH Yy cebsa Ha 3aBomax? Bce
JIPY’KHO OTBETHIIN YyTBEPIAUTENBHO.

— Hy, Toraa nasaiiTe Ux v U3rOTOBUM JIs CEOsL.

Bot Tak omepaTuBHO B KpaTdaillue CPOKU B
XapbKoBe BIEpBble Obljla U3rOTOBJICHA CEpUs U3
20-tu “bymaroB” mis 3aBomoB ropoma. Paboume
YEePTEKH, BBIITOJHEHHbBIC ONBITHBIMU KOHCTPYKTO-
pamu wurcTUTyTa (A.C. Tyrymes, FO.1. [lonoTos,
Kosmos B.H. u ap.), 6pun  pacmpernienieHbl Mexay
3aBOJAaMH, KaXIbli M3TOTaBJIMBAJ CBOIO 4YacCTh.
COOpIIMKOM TOTOBBIX Y3JIOB OBII Ha3HA4YCH
TpakTopHbIil 3aBO, HAILI HHCTUTYT — KOHCYJIETAHTOM
Y BpeMeHaMH HaJlaJ4ukoM. M camoe ymuBuTenbpHoe
— BCE YaCTH COCTBHIKOBaJIMCh! YCTaHOBKHM Hayaslu
paboTaTh Ha 3aBoJax ropoja M o0OIacTH.

OpHako, 10 CYIIECTBYIOIIUM B CTpaHe NpaBUiIaM,
Hamia “‘caMoJIEITEILHOCTL C HOBOUM TEXHOJIOTUEH
JOJbKHA OBbIIa OBITh Y3aKOHEHHOH odunnaiIbHO Co-
OTBETCTBYIOLIMMH COIO3HBIMU OPTaHHU3ALUSIMH,
YTOOBI MTOJIYYHTh “IMYyTEBKY B KU3HB. 1151 aTOTO M
ObUIN B CTPaHE [0 OTPACIISIM OIPEACIICHBI FOJIOBHbIE
MHCTUTYTHI. Ham cienoBano mepenaTth CBOKO pas-
paboTKy Ha Cyl caMoil KOMIIETEHTHOH OpraHu3a-
uuu B crpaHe — uHctutyTy BHUWuHCTpy™MEHT —

It was S., one of the leading researchers of the
neighbor department, who dealt with the traditional
coating techniques. Really, if there was his own wish,
he could put all his questions before. It was clear
that our nearest neighbors did not want to accept us
seriously. (“No prophet is accepted in his own
country”.) I advised him to listen at this meeting to
the repre-sentatives of the plants, where our machines
were in operation.

Then followed the reports of chief engineers from
the BULATSs owners — the 8" Bearing plant and the
Malyshev plant. They informed their colleagues in
terms understandable for them: the machines opera-
ted in production conditions reliably, ordinary cutting
tools of poor quality steel with low content of tungsten
(R6MS) after the deposition of titanium nitride coating
of only 3 to 5 microns thick demonstrated durability
increase of 3 to 8 times depending on the cutting
mode. Having the own cost of 30000 rubles the
machine suggested an unbelievable short payback
period of only three months, and this period was
calculated on the condition of only two-times du-
rability increase for hardened tools (!).

Those people were listened to with a real great
attention and were attacked by many substantial
questions. In particular, the engineers were concerned
with usage of vacuum: in those times it was a very
unusual thing for our industry. The answers satisfied
even the most mistrustfulones.

At the end of the meeting the chairman asked if
those present wanted to have such machines at their
plants. The unanimous answer was positive.

— Then lets build them for ourselves.

In such a manner in Kharkov in very short terms
was manufactured the first lot of 20 BULATS for
the plants of the city. Production drawings by the
experienced Institute designers (A.S.Tugushev,
J.I.Dolotov, V.N.Kozlov and others) were distributed
between the plants, each of them performed his own
part of the work. The assembly was prescribed to
the Tractor works, our Institute was a consultant and
sometimes an adjuster. The most surprising thing was
that all the parts from different manufacturers
matched! So our machines were put into operation
at the plants of the city and the region.

But according to the rules acting in the USSR, to
get its start in life our “amateur activities” with the
new technology should be officially approved by the
appropriate organizations. For this purpose every
branch of industry in that country had a special chief
research institute. We should get a judgment of the
most competent organization in the country — the All-
union Scientific Research Institute for tools (ASRIT)
from the Ministry for Machine and Tools industry of
the USSR.
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MunucrepctBa CTaHKOMHCTPYMEHTAIBLHOM TMPO-
meinuieHHocTH CCCP.

JlanbHeiyro “OyJaTHy0” HCTOPHUIO CIIEI0BAJIO0
OBl M3JIaraTh B J)KaHPE JCTCKTHBA. bbUIo B HEW s
3TOr0 (KpoMe CTpennObl) BCe, BILUIOTH A0 KPHMH-
Hana. Kak mosokeHo, Mbl M3TOTOBHMIIM OONBIIYIO
MapTHIO YIPOYHEHHBIX PE3LOB M OTHPABUIH B
MockBy Aj1 MCHBITAHUNW CHEIUATUCTAMU IO
pe3anuio. Ctanu >kaaTh pe3ysibTaToB, pasyMeercs,
nonoxureabHeix. Ho MockBa Monuana. 3to amu-
JI0Ch O4YeHb 10JIT0. He 1okaaBIIuch OTBeTa Ha Halllx
MICBMEHHBIE 3aIIPOCHI, 1 oTrpasui B0 BHMMuHCT-
PyYMEHT Monoaoro corpynHuka Bonoaro Jlokoniko.
Bepnyicst on oueHb ckopo. Boliast B Mol kaOHHeT,
TIOJIOKHIT Ha CTOJ Heumo. BeIpaxasich KpaTko -— 3TO
OBUIM ocmanKy HAIIUX Pe3oB. YacTh CIIOMaHHBIX,
4acTh NEPEXIKCHHBIX YPE3MEPHO CHIILHOM mofauei
IpHu pe3aHuu. MOKHO OBUIO ONELIUTH OT TAKOTO
“cropnpuza’.

Momnozern JIOKOIIKO: OH, HE IPEACTABIAACH Ha-
4aJIbCTBY, OTIIPABUIICS NMPAMO B L€X, I€ HUCIbI-
TBIBAJIMCh MHCTPYMEHTHI. TaM cpasy yBHUIEI 3HAKO-
MBI€ 30JIOTHCTBIE PE3IIBl U TO, YTO OT HUX OCTAJIOCh.
[TounTtepecoBaiics 0TKyAa, MOJI, 3TOT Opak. Tokapb-
UCIIBITATEIb €My M OTBETHJ, UTO KakHe-TO Mpo-
BUHIIMAJIBI IPUCIIAIH, @ HAYaJIbHUK CKa3all, YTO 3TH
Ppe3Libl HUKy/1a He TOASTCS, ITYCTh OH UX XOPOIIEHBKO
“moroHsieT” Ha 3ampelieNbHbIX pexumax. Uto “nc-
nbITaTeNnb’ | cAenay. JIOKOIIKO He3aMETHO INpu-
XBaTHJI 4acTh 3TOr0 Opaka W MpHuBe3 B XapbKOB.

Pa3gocanoBaHHBIHN, 5 MOTYYUT BO3MOKHOCTH
“oTBecTu Aymry”, yOeTUTENIbHO NEMOHCTPUPYS pe-
3yJABTAThl 3TUX “UCHBITAHUN’ B pazHbIX MECTaxX
OTBETCTBEHHBIM JozsaM. [Ipexxne Bcero, mokasan
3aBenyloneMy kadeapoi pe3aHus yuyeOHOTO
MockoBckoro HHCTUTYTa — MOCCTaHKHMH a, Tipodec-
copy WN.II. TpeTbaKkoBy, KPyIIHOMY CIELHUAIUCTY I10
pe3aHuIo, BIOCJIEACTBUY HE Pa3 OKa3bIBaBIIEMY HaM
KOHCYJBTaTUBHYO IIOMOIIIb.

OH moraaen Ha 3TH “pe3ibpl” U TOJIBKO OpoCcHi
KOPOTKO:

— XyJIUTaHCTBO.

[Tokazan B Kpemie B CoBeTe MUHUCTPOB € 3aBe-
nytomemy otaenoM [ punenko. HakoHel HauaJlbHUKY
maBka 'KHT CCCP JIbicKOBY, HNPUIOKUB K HUM
oduLnaIbHbIEC aKThl UCTIBITAHUI TaKUX K€ PE3LOB
Ha JIByX XapbKOBCKHX 3aBOJAX, TOATBEP K JAIOIINMHU
YBEIWYEHUE UX CTOUKOCTH B 3 pasza. TO MPOU3BEIIO
yOUHCTBEHHBIN AP PEKT, TOTOMY YTO PE3IBI “UCIIBI-
TaHHBIE” CIELHAINCTaMU TOJOBHOTO MHCTUTYTA
CTpaHbI U HCIIBITAHHBIC Ha 3aBOJIaX OBLTU U3 OAHOM
HapTHH, YTO U OBUIO 3a0J1aroBpeMEeHHO HaMH 3a11po-
TOKOIMPOBaHO. OTKPOBEHHO T'OBOPSI, MBI HE paccyuu-
TBIBAJIM, YTO 3TO IPUTOIUTCS; IPOCTO CKa3anach Mo-
Jie3Hast IPUBBIYKA SKCIIEPUMEHTATOPOB IPOBEPSITH
[I0JTy4aeMble Pe3yJIbTaThl HECKOIBKUMU CIIOCO0aMU
1 UMETh KOHTPOJIbHBIE 00pasIbl AJ1s1 CPaBHEHUSL.

The further history of BULATS had to be set out
in writing as a detective story. Besides shouting it
included everything, even crime. As it was supposed,
we produced a big lot of hardened tools and sent it to
Moscow for testing by specialists in cutting and be-
gan to wait for the results (positive, of course). But
Moscow kept silence. It lasted very long. Having no
answers for my letters, I sent to the ASRIT our young
worker Volodya Lokoshko. He came back very
quickly. He entered my study and put something on
the table. Those were remains of our cutting tools.
Some of them were broken, some were burnt through
by too quick advance during cutting. Anyone could
be taken aback by such a “surprise”.

That Lokoshko was a very smart young man:
without introducing himself by the bosses of the
Institute, he went straight to the shop where the tools
were tested. He immediately saw the familiar goldish
cutting tools and what remained from them. He asked
where did they get that spoilage from. The test
operator answered, that some provincials sent them
those tools. His chief said, that they were of no use
and ordered “to turn them out” in extreme cutting
modes. “The tester” fulfilled the order. Lokoshko hid
some of that waste and brought it to Kharkov.

I was upset but got a chance to unburden my
heart by visual demonstration of such “test” results
to different responsible people in different organi-
zations. First of all I showed them to Professor
[.P.Tretyakov, the head of the chair of cutting in
MosStankIn — a specialized educational institute in
Moscow — and one of the chief specialists in cutting,
who later helped us very much with his consultations.

He looked at those “tools” and said very shortly:

—Hooliganism.

I also showed them to Comrade Grinenko, the
head of Department of the Council of Ministers in
Kremlin and at last to Comrade Lyskov, the head of
the Central administrative board of the State
Committee for Science and Technology (SCST) of
the USSR. To the broken samples were enclosed
the official test reports of the same tools from two
Kharkov plants, where the three-times durability
increase was confirmed. The effect was “killing”
because the tools that were “tested” by the specialists
of the chief research Institute of the country were
from the same lot: that was confirmed by a proper
record. Frankly speaking, we didn’t know that such
record could be of any use for us. There worked an
old habit of experimental researchers to check the
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B o6miem, npousomen ckangan. Ha xomnerun
TocynapcTBEHHOTO KOMHUTETA MO HAYKE M TEXHUKE
(TKHT) CCCP BMecTe ¢ MOMM COOOIIIEHHEM O HO-
BOM CII0CO0€ YIPOYHEHHS TOBEPXHOCTH METAJIIOB
“oreHMIN” TOJKHBIM 00pa3oM u posib BHUuHCT-
pyMeHTa B pa3BuTHH ero orpacin. CoiaugHoe BIie-
YyaTJeHUe Ha KOJJIETMH NPOU3BEJIO BBICTYIJICHHUE
criernraircTa o 00padoTKe METaIIOB Pe3aHUEM TT0-
kuioro Mactutoro npogeccopa M.II. Tperssikosa.
Wpan [leTpoBuy an BRICOKYIO OLEHKY Hallel pa-
6ote, Mo — MoeMy, JaXke C HEKOTOPBHIM IpeyBe-
JMYEHUEM HaIIKX OOMIIOBCKUX Ka4eCTB.

results by different methods and to leave some
original samples for monitoring to compare with.

Generally, there was a scandal. At the meeting of
the SCST board, where I made a report about the
new technique for metal surface hardening, the role
of the ASRIT in development of the whole branch
was appropriately “evaluated”. Those present were
considerably impressed by the report of eminent
Professor I.P. Tretyakov, specialist in metal treatment
by cutting. Ivan Petrovich gave our work a high
rating, maybe even with some overestimation of our
“fighting conditions”.

Puc. 2. loxnan o “bynarax” B ['ocygapcTBeHHOM KOMUTETE 110
Hayke u TexHuke CCCP.

A B yeM xe “xynuranctso”? B mpoctoit “xu-
Telickoil” cuTyauuu. I'0TOBHONH MHCTHUTYT, “3a-
KOHOZATeIb MOJ” MO PEXYLIEeMY WHCTPYMEHTY,
“X035IMH” B CTPAHE YCIEIIHO BEJ EPEroBOPHI C U3-
BECTHOM mBesnckoi ¢pupmoit “CaHIBUK KapaMmaHT
0 pHOOPETEHNH Y Hee JIMIIEH3UH Ha CII0c00 yIpoUuHe-
HUS pexylux HHCTpyMeHToB. [1o xony nena Hame-
qaJlrch 3aMaHuYMBhIE, PEKHE B Te BpeMeHa 3apy-
OeKHbIe KOMaHAMPOBKH, HHTEPECHBIC BCTPEUH... A
TYyT “BO3HUKAIOT’ MPOBHHUUAJIBI U3 XapbKoBa U
MpeAaratoT CBOM “IOMOPOIIEHHBIN , TyCTh JaXKe U
XOPOUINH CTIOCcO0, HO SIBHO HEYMECTHBIH. MoryT Bce
UCTIOPTHT...

OTKpOBEHHO rOBOPSI, TOT/IA 1aXe KaK-TO HE BEpH-
JIOCh, YTO MO>KHO ITOCTYIATh BOT TaK — OTKPOBEHHO
rpy0o0, HeyMHO. MOJKeT, OHM IPOCTO PaCCUUTHIBAIIH
Ha TIPUBBIYHYIO O€3HAKAa3aHHOCTb.

Konnerus 'KHT omobpuina Hamry pa3paboTky.
U Tyt HaMu yxe 3aHsHCh Beephbes. bouta coznana

Fig. 2. The report about BULATs at The State Committee for
Science and Technology of the USSR.

And what about “hooliganism”? There was quite
an “ordinary” explanation. The chief institute,
“arbiter” in the field of cutting tools and the “master”
in that country was carrying on negotiations with the
well known Swedish company “Sandwik Caramant”
about purchase of a license for the cutting tools
hardening technique. In that process were planned
rare in those times business trips abroad, interesting
contacts. .. And here those provincials from Kharkov
appeared and offered their own “home-bred” me-
thod; even if it was good, it was obviously irrele-
vant. That could spoil all plans ...

Frankly speaking, then it was hardly believable
that one could act so roughly and foolishly. Maybe
they simply counted on their usual impunity.

The meeting of the SCST board approved our
development. And here we were involved very ser-
iously. There was established a special SCST

372

@IIT ®UIT PSE T.1,Ne3— 4, vol. 1,No.3 - 4



B.T. TOJIOK

V.T. TOLOK

crnernuanbHas komuccus ['KHT mox mpencenare-
JBCTBOM MOCKOBCKOro npogeccopa CHuMOHOBa,
KOTOpasi B C)KaTble CPOKH MPOU3BEIIA PEBU3HIO CUTY-
anuu ¢ pexymuM uHcTpymeHntoM B CCCP. beuin
MIPOBEJIEHBl CPaBHUTENIbHbIE UCIBITAHUS BCEX CY-
IIECTBYIONINX M MPUMEHSIOMIMNXCS CIOCO00B yII-
pouHeHUs pe3loB. JoKkiIan KOMUCCHN BIOXHOBHIIL:
HAallla TEXHOJIOI'Us OKa3aJlach JIMAEPOM BO BCEX HC-
MBITAaHUSX. BOT BaM U AMJIETAHTHI.

Ho kak >xe MbI ObUTH TOTAA, IPOCTUTE, HAUBHBI.
UnenaM 3TO# KOMHUCCHH, COCTOSIIEH U3 paOOTHUKOB
Pa3IUYHBIX OTpacIeBbIX HHCTUTYTOB CTPaHbl, MBI C
yIOBOJILCTBHEM paccKa3bIBajdu O cBoel paboTe.
Hawm HpaBuiach ux 3aMHTEpEeCOBaHHOCTh. OHH XKe
cTapaTenbHO aenanu 3anucu. Ilorom Mbl BApyT
CTaJIM y3HABAaTh O MOSIBJIICHUH Halllel TEXHOJIOTUH B
JpyTUX MECTax, HanpuMep, Bo Bcecoro3HoM HaydHO-
HCCJIEeI0BATEIbCKOM MHCTUTYTE aBTOMOOMIBHOM
MIPOMBILIUIEHHOCTH, T/I€ O Hac Jake He YIIOMHUHAIIH.

“BynaTHbIMU” AellaMH YK€ 3aHUMaJIUCh Ha ca-
MbIX “Bepxax”: lleHTpaibHbIE KOMUTETHI KOMIIap-
T CCCP u Ykpaunsl, CoBetsl Munuctpos CCCP
u Ykpaunsl, 'KHT CCCP, XapbkoBckoe pyKo-
BOJCTBO.

Hy a, B 06miem, mpou3011I0 BOT YTO: B TPaau-
[IUOHHBIN yCTOSBIIUUCS X0 COOBITHI HEBaXKHO B
Kakoif 0651acTH, I/1e MPOYHO YTBEPMIOCH MHEHUE U
UJeU CTAaBUIMX HENpPEpPeKaeMbIMH aBTOPUTETOB,
BHECJTU B OOJTBIIION MEpE CITyYaiftHO, CO CTOPOHBI, JIFO-
I, He 00s13aHHBIC 3HATh OOBIYAaN U MIPaBHJIA TIOBE-
JeHus B Toi obmactu. OHM TOCTYIIANHU 110 CBOEMY
Pa3yMEHHIO 1 HE OIaCaJIUCh 3TH PaBHUJIa HAPYILIHTb.
HeTpanuunoHHBIH TOAXON K PEIICHUIO 3a1ad, Ipu-
BHECCHHE B OJJHY 00JIaCTh 3HaHUH UEH U METOJIOB
U3 IPYToil, MyCTh AaXke OYEHb JaleKon obaacTu, He
pa3 JaBajy HEOKUIAHHBIEC PE3YJIbTATHI.

[Tocne “ax3amMeHOB”, YCHEIIHO BBLAECPKAHHBIX
Hamumy “Bynaramu”, B 1974 roy BBIIIIO OOIIMPHOE
IToctanoBnenne CoBera Munuctpos CCCP o mupo-
KOM BHEJIPEHHUH NIePe/IOBOM TEXHOIOTUH YITPOUHEHUS
peXyIero nHCTpyMeHTa B Maciitabax CoBeTcKoro
Coro3a. 3aBoiaM cOIO3HOIO MMHHCTEPCTBA 3IIEKT-
POTEXHUYECKOH MpoMbIlieHHOcTH B HoBocnOupceke
u CaparoBe ObLIO TOPYUEHO HAYaTh CEPUIHOE U3T0-
TOBJICHHE YCTaHOBOK “Bynar” no Tex10KyMeHTauu
HAILIEro HHCTUTYTA.

Otum xe [locranoBinenueMm misg XPTU 0wl
BeIesieH GoHJ 3apruiaTel Ha 40 BakaHCHHA s
pas3BuTHsA padoT. Beicouaiimas moaxepkka Mo3Bo-
JIJIa MHE OpPraHU30BaTh YXKe CIEUaNbHYIO J1a0o-
paTopuio, pyKoBOAUTH KoTopoi B 1974-M rony 4
NPUTIACHIT BBICOKOKBaIH(DUIIMPOBAHHOTO CIEIHa-
JUCTa 1O IasMe, nokropa Hayk B. I IMaganky. 1
y’Ke HIYero He TpaTHJI Ha TEXHOJIOTHIO “U3 KapMaHa™
Tepmosiaa. bein “onpaBnan”. B Temaruueckom mia-
He oThesieHus Obuta oopMIIeHa “COBEPLICHHO 3a-

commission, leaded by Professor Simonov from
Moscow, that in very short terms revised the situation
with cutting tools in the USSR. All existed and applied
tool hardening techniques were comparatively tested.
The report of the commission gave us even more
enthusiasm: our technology was the leader of all the
tests. Here we were, “dilettantes”!

But how, so to say, nanve we were in those times!
We gladly told about our work to the members of the
commission that was formed of the leading specialists
from research Institutes. We enjoyed their interest.
And they made notes. Then we suddenly began to
get information that our technology appeared in other
places, for example in the All-union research institute
for Automobile Industry. And we weren’t even
referred to!

The highest authorities were already occupied with
BULAT business: the Central Committees of the
Communist parties of the USSR and the Ukraine,
the Councils of Ministers of the USSR and the
Ukraine, the SCST of the USSR, Kharkov governing
body.

In general, the following happened: into the course
of events in definite field of activity (it didn’t matter
in what exactly), where ideas and opinions of indis-
putable authorities were already firmly established,
interfered people, to a considerable extend acci-
dentally, who were not obliged to know the habits
and rules of behavior in that field. They acted to their
own understanding and weren’t afraid to break those
rules. Untraditional approach to the problem solution,
transfer of ideas and methods from one branch into
another, even very remote, more then once gave
unexpected results.

In 1974, after our BULATs successfully passed
all “exams”, the Decree of the Council of Ministers
about the extensive introduction of the progressive
method for cutting tools hardening on a scale of the
Soviet Union was issued. The plants of the Ministry
for Electro-technical industry in Novosibirsk and
Saratov were employed to begin a lot production of
BULATs on the basis of engineering specifications
of our Institute.

According to that same Decree the KPTI got a
wages fund for additional 40 vacancies to develop
our work. The highest support allowed me to form a
specialized laboratory, which was headed by the
V.G.Padalka Doctor of Science in Physics, a highly
skilled specialist in plasma physics, whom I personally
invited for that work in 1974. That time [ didn’t spend
anything from the budget of thermo nuclear rese-
arches and was declared “innocent”. In our plan
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KOHHas” MOJITOCPOYHAsl Hay4yHas mporpamma “by-
jar” TOX MOUM Hay4YHBIM PYKOBOZCTBOM.

[TocranoBnenne Cosera MunnctpoB CCCP 05bI-
JI0 TPOMO3JKHM M BBINIOJHSUIOCH MEIUIEHHO, HO Ha
ponHOlN YkpauHe jAena MOLLIN Becesee. 3a JeNo
B3siics I'puropuii iBaHoBU4Y BalleHKO — mepBBIii
3amecTuTenpb npexacenatens Coera MUHUCTPOB
YCCP. Panee on pykoBoania XapbKOBOM U 0 “Oy-
JATHOM™ »3momee 3Hal He moHacnblmke. OH U Mo-
CTYNMII “NO-XapbKOBCKU: HE NOKUIASACH YKA3aHUI
CBEpXY, OpraHu30BaJ cepuitHoe u3rotosnenue “bymna-
TOB” UCIBITAHHBIM B XapbKOBE METOJIOM KOOIlepa-
UM, HO yXe B MaclmTadax YKpauHbI.

YepTexu y3710B yCTAaHOBKH CHOBA OBUIN pacIpe-
neneHsl Mexnay 19-Teio 3aBOomaMH peciyOJINKH,
cOOpILIMKOM Ha3HaueH 3aBoa UM.  opekoro B Kuese.
Takum oOpa3oMm, B TEUCHHUE psija JIET B YKpawHe
m3roraBimuBanoch mo 100 — 200 “bynaros-3” B rog.
Wx pacnipenenenuiem 3annmancs CoBeT MUHUCTPOB
VYkpausbsl. HacTh yCTaHOBOK BCKOpE OKa3ajach y
NPEANPUUMYMBBIX X035€B MAJIBIX IPEAIPUATHH.

Tak namre “/Iuts TepMosiia” BBIIUIO U3-TI0J OTIE-
KM POJUTENEH U 3aXKHII0 CAMOCTOSTENBHOM )KU3HBIO.
MBI yke JaBHO He 3HaeM, CKOJIbKO UX B MUPE, MHO-
THe He 3HAIT «poauTesei» “bynatos”, Gonee Toro,
MOSIBUJIMCH JDKEpOIUTenH. Bot 310 yke o6opoTHas
CTOpOHa OECKOPBICTHOW MEepeAadn B IMPOMBIILICH-
HOCTb pe3yJbTaToB (JyHIaMEHTAIbHBIX HCCIEI0Ba-
Hui. Kopoue: kak MBI Teneps rOBOpUM, yTellas
cebs, “Hama mecHs crana HapoaHoi”. Hy uto X,
3TO W €CTb HacTosIIee MpHU3HAHUE.

I'puropwmit IBanoBu4 Bamenko octaBmi o cebe
JI00pyI0 MaMATh HE TOJIBKO Y XapbKOBYaH, HO U y
BCe YKpamHBl MHOTHMMH XOPOIIMMH [JEJIaMH.
BcrioMHMIICS JTFOOOTIBITHBIN CITyYait: OHAXKIBI 5 TI0-
Ka3ajl eMy OJTHO JIIOOOTIBITHOE M3/IETIHE, U OH TYT XKe
CBEJI MEHS C JUPEKTOPOM HHCTUTYyTa. CBEpXTBEp-
neix marepuanioB B. H. bakynem.

Banentnn HuxomaeBny bakyns yxke Torma Obut
3HAMEHHT yCIELTHBIM OCBOCHHEM TEXHOJIOTUH MOy~
YeHHs] MPOMBIIIIEHHBIX MCKYCCTBEHHBIX alMa30B
UL METaJUI000pabaTHIBAIONINX WHCTPYMEHTOB.

Hcnonb3yeMblii UMH U3BECTHBIM METOJT COCTOSII
B IIEPEBOJIE yIepoJa U3 COCTOAHUS rpadura B aj-
Ma3. J{J1st 3TOro nopomok rpadura HyHO ObLIO Ha-
I'PETh A0 BBICOKOM TEMIIEPATypPhl U CKaTh OOJIBIINM
JaBieHneM. MeTto TpeGoBasl HCIIOIB30BaHUS TPO-
MO3JIKOTO 000pyAOBaHHS — Ieueii u mpeccos. B pe-
3yJnbTaTe MoJydancs MeJIKHil MOpOoIIoK alMazo-
oA0OHOTO yIIepoaa, KOTOPbIH Hy>KHO OBIIO, 3aTeM
KPENUTh Ha HHCTPYMEHTE.

ITpu BcTpede co 3HaMeHUTHIM bakynewm, i1ro0e3-
HO mokazaBuieM MHe U B.I. [laganke oGmmpHyto
BITEYATIISIONLYIO BEICTABKY HHCTUTYTCKUX JIOCTHKE-
HUM, 1 HEOXKUJAHHO JJIsI HETO 3aJ]aJ1 BOIIPOC:

appeared a quite “legal” long-term research project
“BULAT” under my scientific lead.

The Decree of the Council of Ministers of the
USSR was very bulky and fulfilled slowly, but in the
native Ukraine our work progressed more vividly.
Gregory Ivanovich Vaschenko, the first Deputy
Chairman of the Council of Ministers of the UKSSR,
undertook to promote the business. He was a Head
of Kharkov administration before and knew about
the BULAT problem from inside. He acted also in
“Kharkov” manner: without any directions “from
above” he arranged a lot production of BULATS on
the basis of plant co-operation, as it was tested in
Kharkov, but now in the scale of the whole Ukraine.

The drawings of BULAT’s units were again
distributed among the 19 plants of our republic, the
Gorky works in Kiev was appointed as an assembler.
In such a way for several years the Ukraine produced
100 to 200 BULATSs-3 pro year. They were distributed
by the Ukrainian Council of Ministers, though some
of those machines very soon could be found at private
companies that belonged to enterprising owners.

So our “child of thermofusion” became its own
master and began its independent life. For a long time
by now we don’t know how many of them are
working in the whole world; many people, who know
BULATSs, don’t know their “parents”. And what is
more, “pseudo-parents” appeared. It is a reverse si-
de of the disinterested (unselfish) transfer of our
fundamental research results to industry. As we say
now, trying to console ourselves, “our song became
a folk song”. Well, it’s, after all, a real recognition.

Gregory Ivanovich Vaschenko left fond me-
mories of himself not only in Kharkov, but also all
over the Ukraine by many of his good deeds. I re-
member a revealing event: once I showed him one
interesting product and he immediately contacted me
with the Director of the Institute for Super-hard Ma-
terials V.N. Bakul’.

Valentin Nikolayevich Bakul’ already in those
times was famous for his successful mastering of
artificial diamonds production technologies for metal-
cutting tools industry.

They used a well-known method of carbon trans-
fer from graphite into diamond state. For that purpose
graphite powder had to be heated to high temperature
under high pressure. The technique needed bulky
equipment — furnaces and presses. As a result they
got a powder of diamond-like carbon that should be
then fixed on the tools.

During our meeting with celebrated Bakul’, who
showed to V.G. Padalka and me an extensive and
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Puc. 3. IsyxamepHnslil Bapuant “bynara”s CLIA.

— Banentun HukonaeBuy, uyto Obl Bel ckazamu
0 crioco0e MoTydeHst aTMa30B 13 rpaduTa, He Tpe-
OyroIlleM HU BBICOKOH TeMIIepaTypbl, HU BHICOKOTO
JaBJIEHUs?

OH, TOJIBKO YTO C MIOHATHOM TOPAOCTHIO JEMOHCT-
pupoBaBmIHii 3pPexTHOE COOpYKEHHE B BIJIE KOJIO-
PpUTHOH PUrypBI ycaToro ryiysia B HAMOHAIBHOM KOC-
TIOME, KOTOPBI MOIIHBIMU YEJIOCTAMH CXKHUMAJ
HarpeBaeMblii BO pTy rpadUTOBBIM NOPOIIOK | TITy-
XM 0acOM MPUTOBAPHUBAII IIPH 3TOM KaK MY TPYIHO,
noxain rieyaMu. S nponoskai:

— U1 anmassl npu 3TOM MOJIy4arOTCsl HE B BUAE
MIOPOIIKA, a y>K€ B BHJIE IPOYHOTO CBEPXTBEPAOTO
MOKPBITHS HA KAKOM-TTHOO0 M3/ICITHH.

Hano ckxa3ars, bakyib 4ei0BeK MHOTOOTIBITHBIH,
OBLI cAeprKaH, )KIall IPOI0JDKEHUS pasroBopa. S He
CIELIMJI; Pa3rOBOP MOJydascs HHTepecHbIM. [loTom
sl BBIHYJI U3 KapMaHa IUIaCTUHKY M3 HeprKaBerolien
CTaJIM MMOKPBITYHO IPOYHON CBEPXTBEPAOH aIMa3zHOU
TIeHKoH. [lan eMy B pyKH Kyco4eK KOpyH/a 1 TIOTpo-
CHWJI TToIlapanars iacTuHKy. OH HexoTs B3su1. OcHO-
BaTeNbHO Nonapanai. Ha niueHke ocranuch YeTKue
ciensl... Ho aTo ObumH criempl crepmerocs 00 anmas
KOpYHZA, KOTOPBIE 51 TYT k€ yOpas HOCOBBIM IIJIar-
koM. IlokpeiTHE OCTANOCH YUCTHIM U NAIKUM. DTO
OBUT OIMH W3 MOMX HaIIATHBIX CIIOCOOOB JIEMOHC-

Fig. 3. Two-chamber BULAT in the USA.

impressive exhibition of his Institute’s achievements,
I'suddenly asked him:

— Valentin Nikolayevich, what would you say about
a technique of diamond out of graphite production,
that doesn’t need high temperature and pressure?

A minute before he demonstrated us a spectacular
stylized construction in the form of a picturesque
Ukrainian kazak with moustaches in national dressings
who pressed heated graphite powder with his
powerful jaws and uttered in a low voice how hard
his task was. Professor only shrugged his shoulders
and I continued:

— And diamonds are obtained not in a powder
form, but as firm super-hard coating on the surface
of a product.

Bacul’, as a very experienced man, was restrained
and waited for the continuation of the talk. I didn’t
hurry; the talk seemed to be interesting. Then I took
out of my pocket a plate of stainless steel covered
with a firm super-hard diamond film. I gave him a
piece of corundum and asked to scratch the plate.
He took it half-heartedly and thoroughly scratched.
There were very clear traces ... But those were
traces of corundum that was abraded on the film,
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Tpanuu Bo3MoxkHocTel crtocoba Kb paznmmanomy
Ha4yaJbCTBY.

CyTb ke Hamero crnocoba MmoJlydYeHHs aaMma-
30M000HBIX MTOKPBITHIA Ha “Bynarax”, He UAyIIUX
HHU B KaKoe CpaBHEHHE C Me4aMM U MpeccaMu, Co-
CTOsUIa B TOM, YTO HEOOXOANMBIE BBICOKHE TeMIIe-
paTtypsl ¥ AaBJICHUS AT Iepexoia rpadura B anmas,
MOJTyYaJIiCh JIOKATBHO B MECTaX YAapOB YCKOPEHHBIX
MOHOB YIVIEpoJia ¢ MOBEPXHOCThIO. MIOHEI ke yrile-
pona 06pa3oBBIBANUCE B TUIa3Me “OyiiaTHON™ AyTH,
KaToJIoM KOTOpO# ObuT rpadut. Takom 0Opazom, Ko
BCEM IIPEUMYILIECTBAM HaIlero crnocoda, 1ooasis-
Jach elle U CBEPXHHU3Kas LIEHAa MCKYyCCTBEHHOTO
anMasa — OHa PaBHsJIACh CTOMMOCTH rpadura. B
TO BpeMs AJIsl JTYUIIUX er0 COPTOB, UCIIOJIb3YEMBIX
B aTOMHBIX pEaKTOpax, OHa cocTaBisuia 24 pyoIs
3a kuorpamum (!). M3BecTHBIM HEYy0OCTBOM ObLiIa
HEOOXOIMMOCTh BECTH MPOLIECC B BaKyyMe.

Bcxkope “bynate”, ocBouB Tepputoputo CoBeTc-
koro Coro3za, morraim 1 3a okead, B CIHIA. JIutien3uro
Ha MX U3TOTOBJIEHHE MTpHoOpesa co3anHast s 3TOro
amepuKkaHIlaMu Gupma “ManTu apk’c IpaBOM CO-
3aBaTh JouepHue GUPMBI B 47-MU CTpaHax MHpa.
Tak uto “bynar” MOXHO Temepb BCTPETUTH UYTh
mu He Ha ["aBaiickux octpoBax. MoXHO 100aBHTB,
YTO 3TO OBlIa €AMHCT-BEHHAs NMPOJAHHAs MHCTU-
TYTOM JIMIIEH3HUS 3a BCIO €r0 MCTOPHUIO, HO €llle
WHTEpEeCcHee y3HaTbh, UTO €IMHCTBEHHAs M 3a BCIO
HUCTOPHIO HAIIeTo MOTydero MUHHcTepcTBa. Ha
HalpamuBaoIuics BOIPOC, a YTO K€ B UTOre
MONYYUIIN aBTOPHI “BynaroB”, JErko OTBETUTH:
COOCTBEHHO, MOYTH HUYETO, €CIM HE CUYU-TATh
TIOCJIEAYIOIIUX OPTaHN3aIIMOHHBIX HENPHUSTHOC-TEH
YyBCTBA T'OPEYH OT HEHCIIOJIb30BAaHHBIX BO3-
MOKHOCTEH MX “‘meTuina’.

[IpaBna, “Pa3paboTka 1 BHEAPEHHE B TIPOMBIIII-
snenHoctd CCCP nmporpeccrBHONM TEXHOJIOTHU YII-
POYHEHHUS PEXKYILIEro MHCTPyMEHTa Oblla BBIIBU-
HyTa Ha ['ocynapctBennyto npemuro CCCP. OnHako
HalleMy HHCTUTYTYy OpraHu3aTopsl ee B MockBe
MIPEeIOCTAaBUIIM BCETO J]BAa MeCTa U3 IBEHAALATH. DTO
BBHIJISIIETIO OCKOpPOUTENbHBIM. OTHaKO, HOBBIH -
pexTop uHcTuTyTa B.D. 3eneHckuii, kK Tomy Bpe-
MeHH, cMeHHUBIIUH ymenuiero W., otkasancs odu-
[MAJTBHO OMPOTECTOBBIBATh TAKOE HECTIPABEJINBOE
peuieHue. MHOrue 1OCTOMHBIE IPEMUH “‘OCTATUCh
3a bopToM”. Ha 3acenanuu qupeKnny Ha MPEMHUIO
OBbUTH BBIIBUHYTHI HEMIOCPEICTBEHHBIC UCTIOTHUTEIH
A.A. PomanoB u A.A. Anapees.

BnocneactBun “Bymarer” ObLIH Bce K€ OTMe-
yeHsl ente ogHou ['ocynapctenHo npemueit CCCP
u npemueit Coeta Munuctpos CCCP. Ux naype-
aramu crtanu B.E. Ctpensuunkuii, 1.1. AkceHoB,
JLII. Cabnes, B.M. Xopomux, E.I. Tonpaunep. A
Be/Ib YCIEIHO padoTalli U MHOTHE JPYTHE COTPY-

and I immediately wiped them off with my
handkerchief. The coating remained clean and
smooth. That was one of my methods to demonstrate
the CIB-technique possibilities to different governing
people.

The essence of our method for diamond-like films
coating without furnaces and presses was in the fact,
that high temperature and pressure, needed for gra-
phite-diamond transformation, were obtained locally
in the place of collision of accelerated ions with the
surface. And carbon ions were generated in the
plasma of BULAT s arc with graphite cathode. Here
we got one more advantage of our technique — super-
low cost of artificial diamond: it was practically equal
to the cost of graphite. In those times the price of the
best quality graphite for atomic reactors was 24 ruble
pro kilogram (!). The only inconvenience was that
the process went on in vacuum.

Soon BULATS mastered the territory of the Soviet
Union and came over the ocean to the USA. The
Americans specially established a new company
“MultyArc” that bought a license for BULAT pro-
duction with the right to open branch establishments
in 47 countries of the world. So today one may meet
BULATS maybe even on Hawaii. I can add that that
license was the only one our Institute ever sold abroad.
And what is more interesting, not only the Institute,
but also the whole our Ministry. Here comes a quite
natural question: what did the authors of BULAT-
technology achieved for their work? The answer is
very simple: almost nothing excluding organizational
troubles that followed and a sense of bitterness
because of unused possibilities of their “child”.

True, the project “Development and introduction
into industrial production of progressive technology
for cutting tools hardening” was nominated for The
State Prize of the USSR. But its organizing committee
offered our Institute only two vacancies out of 12. It
seemed to be insulting. But our new director V.F.
Zelensky, who by that time substituted on that position
L., refused to appeal against that unfair decision. Many
people worth to get that prize remained “overboard”.
At the meeting of the Director’s board in our institute
only the direct executors of the project A.A. Romanov
and A.A. Andreyev were nominated for that award.

However later BULATS got one more State Prize
and also The Prize of the Council of Ministers of the
USSR. V.E. Strelnitsky, I.I. Aksjonov, L.P. Sablev,
V.M. Khoroshih, E.G. Goldiner became prizewinners.
But much more research workers of the laboratory
were involved in the project and worked successfully,
among them were V.G Padalka, V.A. Belous, V.G
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A9y

Puc. 4. PazroBop o “OynaTHoit” TEXHOJIOTMH: ClIeBa HAIIPaBO —

npe3uneHT Akagemun Hayk Ykpaunbl b.E Ilaton, B.T.Tonok,
npe3uaeHT Akagemuu Hayk CCCP A.I1. Anexcanznpos

Huku naboparopun: B.I. I[laganka, B.A.bemnoyc,
B.I". bpens, C.1. Bakyna, 1.B. I'aBpunko, B.B. Ky=n-
yenko H.C. Jlomuno, B.M. Jlynes, P.U. Crynak u
JpyTHE, a TaK)KE yMENbIbI-Ta00paHTHI.

VYcnexu B pa3BUTHH HOBOW TEXHOJOTHH Cpasy
MIPUBJICKIM BHUMaHHE AKaIeMHM HayK YKpauHBI.
Eme B saBape 1973-10 TOma s OBLT MpHIIIAIIEH K
IIpesunentry akanemuky b.E. ITatony. Pacckazan
€My HCTOpHI0 BO3HUKHOBeHHUs criocoba Kb u
MOKa3aJl UCTIBITAHHBIE 00Pa3Ibl Pa3THYHBIX H3IEITUH
(pe3upl, mecTepHH, (parMeHTsHI JIOMATOK TYpOUH) ¢
HAIIMMU TOKPBITHSIMH, TIOKA3aBIIUE YBEIUICHHE UX
HOBEPXHOCTHOI H3HOCOCTONKOCTH B 3 1 Oosee pas.
OH cpa3y oneHns BaKHOCTh padoThl. Ilpu aTOM ero
0COOEHHO YBJICKJIN IPAKTHYECKH HEOTPaHUUCHHbIE
BO3MOXKHOCTH HCIIOJIB30BAaHMUSI HOBOTO Crocoda B
npoMelnieHHOCTH. Beap B 80 mporenTax (!) cimy-
YyaeB NPUYMHON BBIXOAA M3 CTPOS MAIIMH U MeXa-
HU3MOB OBIBaeT IMIOBEPXHOCTHBIN M3HOC UX JeTaJIeH.
Cnoco6 KUB, ynydias ka4ecTBO MOBEPXHOCTEH,
MOXeET OKa3aTbcsi 9 ()EKTHBHBIM CPEICTBOM 3HAUH-
TEJIBHOT'O YBEIMYCHUsSI HAJIE)KHOCTH U JOJITOBEY-
HOCTH W3JIeNUil MpOMBIIUIeHHOCTH. [ToHpaBmioch
[Ipe3unenty u To, 9YT0 CIOCOO MO3BOJISIET HAHOCUTD
HE TOJIbKO M3HOCOCTOMKHE, HO U JII00bIe ApYyTHE MO-
KPBITHSA: BCEBO3MOJKHBIE 3aLUTHBIC, (HAIIpUMep, aH-
TUKOPPO3HOHHBIE, XKAPOCTOWKHE), a TAKXKe CBEPX-
TBEPIbIE, CBEPXIIPOBOAALINE, yKE HE CUUTAsI IEKO-
paTuBHBIX. MOXeET Tenepb NPUAETCS MOTECHUTHCS

Fig. 4. A talk about BULAT technology: (from left to right) the
President of the Academy of sciences of the Ukraine B.Y. Paton,
V.T. Tolok, the President of the Academy of sciences of the

USSR A.P. Alexandrov.

Bren’, S.1I. Vakula, 1.V. Gavrilko, V.V. Kucherenko,
N.S. Lomino, V.M. Lunjov, R.I. Stupak and many
others, and besides also our skilled laboratory
assistants.

From the very beginning successes in the de-
velopment of the new technology attracted attention
of the Academy of Sciences of Ukraine. As early as
in January 1974 1 was asked to its President the
Academician B.Y. Paton. I told him the story of CIB-
technique invention and showed different samples
(cutting tools, gears, fragments of turbine blades) with
our coatings that revealed three and more times
surface durability increase. He highly appreciated the
importance of our work. He also was especially
impressed by unlimited possibilities of the new method
for the industry. It’s well known that 80% of machine
and mechanisms failure was caused by surface wear
of their parts and details. CIB-technique improved
the surface quality and could be effective means for
considerable increase of industry products reliability
and durability. The President also liked that the
technique enabled to apply not only wear-resistant
coatings, but also any others: protective of any kinds
(e.g. corrosion-resistant, fire-proof), super-hard,
super-conductive, not to mention decorative. Maybe
CIB could also sometimes press (and then substitute)
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3KOJIOTUYECKH BPEAHOM, UMEIOILEH OTpaHUYCHHbBIE
BO3MOYKHOCTH TI0 Ha3HaYEHUIO NMOKPBITUH, rajibBa-
HUKe, KOTOpasi TOKa OYEHb IITUPOKO UCIIONB3yeTCs B
MIPOMBIIIJIEHHOCTH.

51 obparun BauManue bopuca EBrenseBnya [1a-
ToHa Ha To, uro KB, noxanyii, MoxeT ObITh Ha-
4aJIOM HOBOTO BHIa METAJULYPIHH, “TOHKON, aTOM-
HO-MOHHOH, IO3BOJISIOIEH CO34aBaTh 0CO00 YMCTHIE
MaTepHalbl, B TOM YUCIE U U3 JOPOTHUX JIEMEHTOB.

Kax sasicno, ko20a “udes ognadesaem pyxo-
6oocmeom”’!

Moii moxman o HoBoM criocobe Kb mo mpen-
crarienuto akagemuika b.E. [TaTona Obut 3acimyman
Ha 3acemanuu [Ipesnanyma Axagemun Hayk YCCP.
Hama pabora noryuuna monHoe ogoopenue. K tomy
’K€ MBI HUYeT0 He MPOCHIIH, KaK 3TO ObIO OOBIYHO
MPUHSATO. MBI Bellb ObLTH MUHUCTEPCKHE, OOTaThIC.

[Tocne omoOpenus pe3ynbTaToB Hallel padoTHl,
MBI CIIOKOWHO OBLJI0 “BBIABUHYIHCH” Ha ['ocymapet-
BEHHYIO mpeMuto Ykpawsbel. He Tyt-TOo OBLTO. Ha
MaTepranoBeadeckor (He (U3NYEecKOi) CeKITNU
Komurera o npemusiM, Kyza Hy»KHO OBbIJIO IIpeAcTa-
BUTH PabOTy, CHEIUATUCTHI-TBEPIOTEIBIINKN HAC
OecmrymHO “3apybunu”. U 3mech MBI OKa3alucCh
“qyKepOAHBIM TeJIOM”, “BO3MYTUTENIIMHU CITOKOMCT-
BUA”. BoucTuny — “He B CBOM CaHM HE CaJNCh .

Koneuno, B T0 Bpemst o “bynarax” MHOro nucanu
B razeTax HEeHTPAIbHBIX, PECIyOINKaHCKUX U MeCT-
HBIX, 1aBajii poTorpaduu B HOMYJSPHBIX )KypHaJax,
OBUTH PENOPTAXKH IO TEJICBUACHHIO, CHSUTH HECKOJIBKO
JOKyMEHTaJIbHBIX (PUITBMOB, M3 HUX CaMbI yAauHBII
“Jluta Tepmosima”. MHe MPUXOAMIOCH, TOMUMO
HEOOXOJUMBIX MOCEIIEHUH TMPaBUTEIHCTBEHHBIX
kaOuHeToB B Mockse u Kuese, yacTo BbICTynaTh B
XapbkoBe ¢ nokiaanamu B Jlome ydeHsix, lLleHT-
paJIbHOM JIEKTOPHH, HA MHOTHX 3aBOJIaX FOpofa, e
pabortanmu “bymarer”’, Ha KypcaxX IMOATOTOBKH OTIe-
paropoB — “OynmardukoB” mpu [loMe TeXHUKH.

MBp! OBUTH HAITISITHBIM IPUMEPOM IIPSIMOI OecKo-
PBICTHOM Nepenayy JOCTHKEHUH (yHIaMEHTaIbHBIX
HCCIIeJOBaHUH B IPOU3BOJICTBO, MUHYS IIOCPETHUKOB
— TOJIOBHBIE OTpaciieBble HHCTUTYTHl. OCOOEHHO
OOBITPBIBAJICS B IIEUATH HAJICIKHBIN CIIOCO0 “yTpoO-
HOTO” BHEJPEHUS pa3padOTOK HAayKW B IPOMBIII-
JIEHHOCTH.

BzaumooTHomeHnuss y MeHs1 ¢ aupektopom M.
CIIOKMIIMCH JI0OOMBITHRIE. EMy mpuiiocs cMu-
PUTHCS C YHBIJION POJIBIO CTaTHCTA B “OyIIaTHOI” ¥ic-
topun. Hanpumep, Morua npucyTCTBOBaTh Ha 3ace-
nanuu komnerun 'KHT Ha Moem nokinane o pe-
3yJIbTaTax UCIOJIb30BaHUs YIIPOUHEHHBIX PE3LIOB HA
3aBofax YkpauHbsl. Koneuno, Mbl 006a He 3a0bu1y,
KaK OH IBITAJICS OCTAaHOBUTH MEHS B 3TOH, KaK OH
CcKazaj Korja-Tto, “aBantiope”. Temeps yxke ObLIO
no3aHo: “bynarer” “momobunuce” Bmactu, a 310
JUTSL HeTo OBLT BBICIINH 3aKOH.

electroplating, that was ecologically very harmful and
had many restrictions in destination of its coatings,
but still was widely used in the industry.

I draw attention of Boris Yevgenjevich Paton to
the fact, that CIB-technique could maybe become
the beginning of the new “fine” ion-atomic metallurgy,
permitting to get super-pure materials, including
materials consisted of expensive elements.

How important it is, when idea masters the boss!

Due to recommendation of B.Y.Paton my report
about the new CIB-method was presented at the
session of Presidium of the Academy of Sciences of
the UkSSR. Besides, we didn’t ask for anything, as
it was usual: we ourselves were from a very rich
Ministry.

After official approval of our work results we very
calmly tried to nominate the project for the State prize
of the Ukraine. But nothing of the sort! Specialists
for solid-state physics from the Board for new
materials (not for physics!) of the Prize Committee,
where we had to present our documents, quietly
“suppressed” us. There we were “aliens”, who
“shocked public tranquility”. And the Russian proverb
says: “One can drive only his own sledge”.

Of course, in those times there were many
publications about BULATS in central, Ukrainian and
local newspapers, there were photos in popular
magazines, reportings on TV, several documental
films, the best of them called “The Child of
Thermofusion”. Besides visiting of governing officials
in Moscow and Kiev I also had to make reports in
Kharkov: in the House of Scientists, in the Center
for public lectures, at many factories of our city, where
BULATs worked, at the preparatory courses for
BULAT-operators by the House of Technics.

We were a visual example of the direct and un-
selfish transfer of fundamental research results into
industry without intermediates — chief research In-
stitutes. Especially popular by mass media was
“uterine” method for introduction of scientific in-
novations into industry.

Very interesting relations formed between director
I. and me. He had to reconcile himself with the se-
condary role in the story with BULATs. For example,
he was only present at the session of the Board of
SCST during my report about the results of hardened
cutting tools operation at the plants of the Ukraine,
but he had nothing to say. Of course, we both
remembered how he tried to stop me in that, as he
said, “adventure”. Now it was too late: the Governing
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Ylkpal

niatea 1979 p.

Puc. 5. O6noxka pecrnyOIHKaHCKOTO XypHaa “YkpanHa”

Jlronu “ObIBanble” MEHS HE pa3 )KypWiH 3a To,
YTO HE BKJIIOYMJI JJUPEKTOpPa B COABTOPHI ITOM Mep-
CHEKTUBHOW pa3paboTku. OOBSCHSIIM, YTO TaKOH
BOXHOCTH JIEJIO HE MOXKET IPOXOIUTH 0€3 ydacTHst
MIEPBOTO JIUI[a B HHCTUTYTE. Tak 3T0 OBLJIO MPUHSTO.
Heckarb, nHaue NOUAYT KPUBOTOJIKH.

Fig. 5. The cover of “The Ukraine” magazine.

Power approved BULATS, and that was the highest
Law for him.

The experienced people many times reproched
me that I didn’t include the director as a co-author
into that promising project. They explained me that
business of such importance couldn’t develop without
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“BYIIAT” - TUTA “TEPMOA/IA” (CTPAHUI[bI HCTOPHH)

“BULAT”—-THE CHILD OF “THERMOFUSION” (HISTORICAL REVIEW)

Sl u cam Bce nonuman. [a, yBbl, Tak AeHCTBH-
TEJIHHO OBIJIO MOYTH MOBCIOY MPUHATO, HO HE MOT
JKe s TIOCJIE BCETO0, YTO OBLIO, B CHIIy CBOETO Ipel-
CTaBJICHUS O IOPSIOYHOCTH, YHU3UTH €0, IPEIJIOKHUB
sTakuit “noxapok”. Heyxemnu Ob1 mpuHSIT?

B otnenenny GU3MKY M1a3MBI yKe B ITOJHYO CHITY
paboTana co3gaHHAas HAMM CIIELUATH3UPOBAaHHAs
nabopaTopusi BaKyyMHO-IUIa3MEHHON TEXHOJIOTHH,
pyxoBopumoil  B.T. ITagankoi. Jlena M yCHENIHO:
KOJIMYECTBO CTaTe|, aBTOPCKUX CBUJIETEIBCTB U Ma-
TEHTOB BO MHOTHX CTpaHaX MHpa MEepeBaluiio 3a
COTHIO, MOSBUJIMCH “‘OyJaTHbIE” AUCCEPTALIUU.

Bmecte ¢ TeM BHYTpH MHCTHTYTa CTPAacTH BO-
Kpyr “bynaros” mocie yxona M. BHOBb cTanu uc-
MTOJIBOJTH TIOJTOTPEBATHCS “OOMKEHHBIMU® MaTepHa-
noBenaMu. BappupoBanock MHEHHE O I€J1ec000-
Pa3HOCTH Tepenadu 3Toi JabopaTopuu UM, “coce-
IAM-conepHukaMm”. MOoTUBaLMs: OHU — A€ crenua-
nuctel. O1HaKoO OOLIEHUE C HUMHU, K HallleMy YIUB-
JICHUIO, 3aCTaBISIO YCOMHMTBCS B MX BO3MOXK-
HOCTSX.

Hamm KoHTpapryMeHTBl COCTOSIIM B TOM, YTO
HOBas TEXHOJIOTHSI BEIpOCIa Ha “TIa3MEeHHOM NovBe’
u 310 HecmpocTa. “Ilepecanka” e MOXET TOIBKO
MOBPEIUTh. MBI OXOTHO TepeiaIy CBOM OIbIT, a “by-
JIaTOB” OHU YK€ BeJllb YCIeNM M3TOTOBHUTH B Mac-
TEPCKUX MHCTUTYTA, CKOJIBKO XOTEJIH, 3TO OT HaC He
3aBuceno. C Hale CTOpOHBI MPEeAsIarajioch OTKPHI-
TOE COPEBHOBAaHME, YECTHO roBOps, 0€3 0coOBIX
OIIaCEHU 3a €ro UCXOL.

Hanee ucroputo “bynaros” ciegyeT uznararb
y2K€ B MUHOPHOM TOHE. HOBBII IUPEKTOp UHCTUTYTA,
cMeHuBIIMI U., To)Xe MaTepuanaoBell, CAenal BCe
BO3MOXHO€, UTOOBl BCe-Taku “yHmopsA04YUTH’
CTpYKTypy HHCTUTyTa. Hauanace HacTOMUMBast Kam-
naHus no nepepadye “Iutsatu tepmosiga” B OTAe-
JICHWE MaTepranoBeeHns. TopMO3MIINCH 3aKa3bl B
WHCTUTYTCKUX MAacTEPCKHX, HAIIMX COTPYAHUKOB
MPENbIIATN IEPEX0IOM B 3TO OTAEJICHHUE, IAe padoTa
Ob1a OB OpopMITEHA KaK 0cO00 BpeAHAS, H COOT-
BETCTBEHHO COTPYOHUKH HUMEIH Obl pa3inyHbIC
JBIOTHI: IPUOABKY K 3apIyiaTe, paHHHUH BBIXOJ Ha IICH-
CHIO U JIp.

B utore B 1987 roay crienuanuzupoBanHast 1a00-
paTopus UOHHO-NIA3MEHHOU TEXHOJOTHU B COC-
TaBe 52-X 4eJ0BEeK CHUIOBBIM METOJ0M Oblia nepe-
BEJICHA U3 OT/CJICHUS (DU3UKH I1J1a3MBl B OT/ICIICHUE
MaTepUATOBEICHHUS.

(3amerum, KcTaTu, Hame cTporoe MuHuc-
TEPCTBO BCKOPE, M0-BUIUMOMY, HCITYTaBIINCH COOCT-
BEHHO cMenocTH B “cotpynnuyectse’” ¢ CILIA, yxe
B CaMOM Hadaje CIICLIHO MPUOCTAaHOBHJIO Hame-
YEeHHOE paHee JeHCTBHE JHLEH3Uuu. B pesynbrare
CTpaHa HEIOMNOJy4YuiIa HECKOJIBKO JECITKOB MMJI-
JTNOHOB JIOJIJIAPOB).

the first person of the Institute. That was usual and
natural. Otherwise, they said, false rumors could take
place.

I did understand that all myself. Alas, it was really
usual almost everywhere in that country. But, as I
understood the meaning of the word “decency”, I
could not humiliate him offering such a “present”.
Could it really be that he accepted it?

In our Plasma Physics Department a newly crea-
ted specialized laboratory for vacuum-plasma tech-
nologies, headed by V.G. Padalka, was brought up to
full capacity. It worked successfully, as a result —
more than 100 reports, patents and inventor’s cer-
tificates; also “BULAT” dissertations appeared.

At the same time after I. retired “offended”
material-physicists began to provoke tension around
BULATs inside the institute. A question about the
expediency of specialized laboratory transfer to our
“neighbors-concurrent” was widely discussed. Argu-
mentation — they were real specialists. But personal
contact with them made us to doubt that fact.

Our objections were that the new technology
appeared on the “plasma” ground and that wasn’t
accidental. We willingly shared our experience with
them. Besides they had enough time to produce as
many BULATSs in Institute workshops, as they wan-
ted: that didn’t depend on us. For our part we offered
public competition, though, frankly speaking, we had
no fear about its results.

The further story of BULATSs became somewhere
sad. The new director who substituted 1. was also
material-physicist and he made all he could “to put
the Institute structure in order”. A persistent campaign
began with the aim to transfer “the child of thermo-
fusion” to the Department of material research. Exe-
cution of our orders in the workshops was hindered,
our employees got offers to work in that department,
where their work could be officially registered as
especially unhealthy, so the workers there got various
privileges: additional salary, early retiring and so on.

As aresult in 1987 the specialized laboratory for
ion-plasma technology (and its 52 workers) was taken
away from the Department of plasma physics and
by force transferred to the Department of material
research.

(It should be noted, by the way, that soon our strict
Ministry, apparently being afraid of its own courage
in “collaboration” with the USA, in a hurry stopped
the planned action of the license. As a result our
country received several tens of millions dollars less.)

Soon the chief of the laboratory Professor
V.G. Padalka left it. In half a year, when all normal
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€ Tex nop, xax YeROSEK Mo~
yuuAcs O06pafarsears Merdi-
AbE, We RPeRpPOEGETCRs NROBCK
nYTEl ROSMULENUR WUINOCOCTON-
KOCTH PENYULEZ0 HMCTPYRERTSE.
Cefinac sra npobrema npuotpe-
Ad ocoliyr SaNMOCTD.

«Henoavaosars... astcoroad-
Pexrusnvie merodm obpaborxu

. MeTanRnos, Marepuance © mwade-

AR © BEABO CYUECTEENNOZO
yagumenus ux ceolicrs.. Op-
ZanuIneary RPoOLIS0ICTE0 & WL~
poxux maocwrabox MHOSHME U=
do8 ENCTPYMCHTE, 8 TOM Nuclae
€ RpUMEHEKLEN HINOCOCTOUHRLX
noxpmrulds — cxazarne e I u
IV  pasdenax npoexra IR
Krncc.

XopowdM nNoACHOpeEEM B 3TOM
Aede cTAn0 BHeJpeHWE B NpOM3-
BOACTBO HOBOMH  Dpo.sDeccHBRON
TeXHOMOrMH, OoAy4HHEBIcH raasa-
une KHEB (goHacHcauusa Beme-
~vpa ¢ MoHHOH GombGapaupos-
Koii). CyTh ec B TOM, HNTO HC-
NOAbB3YIOTCA NOTOKH  BHICOKO-
TeMOepaTypHoOIl naasmm  Anaa
oo-
KPLITHII HAa MOBEpPXHOCTE [pa3-
AHIELIY pajenuii. OgHHMHE = H3
nepebix ee paapaboTinkos Obi-

au HHAeHepu-N306peTaTeny
A. Pomanos, H. Cabaes,
A. Anjgpees. Ceiivac aTa Tex-

HOAOrMA YCNellHO peaaH3yerca
Ba vycranosxax <Bynare, coa-
AaHRBIX YHeHbIMH JgabopaToOpHH
BAKYYMHO-ILIa3Mensn0H  TexXHo-
NOCHH, PYKOBOAHMOH [goETOpOM
DHUIHKO-MATEMATHIECKHX Ha-
yx B. ITagankoil, KOECTPYKTIOP-
CKkMM DIOpPO H ONWTHRM OPOH3-
BOACTBOM HAIIEro HHCTHTYTA.
PesyabTaTh AECOAYATALERA
NPEB30IIAN CAMLE ONTHMACTH-
geckie npornosn. Ha Bocsmom
Il'ocy papCTBEHHOM NOAITATEE-
KOBOM 3aBofe W B OpPpON3IBOACT-
BeHHOoM obbeaunensn <3asof
TPAHCOOPTHOrO . MalIMHOCTPOES-
oA umean  Maawumiesa» OHH
oEyouas cefa y:Ee B Nepeue
mecansl paboTh. ronoBoii
SKOHOMHYECKHi adderT OT
kammoli YCTAHOBKH OpPEeBLICAN
cro TeicHY  pybGaeii. BHOCO-
crolikocTs oOpafoTAHHKX B Ba=-
KY Y MEOH KaMepe DOTOKaM#
NAA3MEl Pe3N0oB E TPH—MDECTb
pa3 Goasme, =eM Yy OOWTHLIX.
Ha mnosepxHecTn pesuocs ofpa-
3yercs ToHKAaA, HO OoTeHbh Opot-
Aad NAeHKAR HETPILAA THTaHA.
VApOYHeHHBE peins no3sBojas-
9T NOBLICHTL WMCTOTY obpalot-
EH fgeTaneli B OpoH3BOANTENAb-
HOCTE TPYAAXA CTAHOUMHRHKOB.
VenelHoe HCMOIbL3IOBAHKE
<Bynatop» Ha JABYX XapbrRoBD-
CHHAX 3JaB0ofiax J[af0 TOA40K K
HX faneneifileMy  BHeQPEHHID.
ITo maun@aTAese XapLEOBCKOTO
cbroMA DApTHH 3aB0An ropoaa
HaroToBuan ana  ceba  pEa-
AuAaTE yoraroBok. Tem ke me-

TOAOM KOOOCPAMHH pPama nopen- -

npHATHIE Yipanmabl
euﬁ OKOn0 CTa.

exay TEM MACTHATYT
AoAmaeT

BLIGYALEHO

npo-
COBEPIMEHCTBOBATE
caoe nmetnme. Ilocaeaeaa HO-
BHHKA <Bynar-d4»= HMeeT B
nATE pad GoAbmye OPOA3IBOIHM-
TEABHOCTE, <G€M ero npeamecT-
peaAnHKH, B obaamaeT WHPOROH
YEHBEPCAARHOCTER). YHOpOYHAET

HE TOALKO PpexyolHEd HAC -
MEHT, A0 W -JAeTand mamuH. Ha
el MOMHO W METAAAHIHPOBATD

Puc. 6. Crarbs B razete “TlpaBma”. 20 despamst 1981 .

V.T. TOLOK

«B ¥YVJI A T>»

if P O

C IA'T

PABOT bBI

TexnRwSeckEil mporpece

NpUpOAHEE W CHHETETHISCKHE
aamMa3sbl, 9T0 CHHMKAET pacxof
pexymero B OypoBoro HHCTPY-
MENTa, OCHRIUEHHOrO HMM.
Buenpenue =Bysatoss #HIeT
BOSPACTAKOLIIMMA TemMDams., On-
HaxX0 TOJBKO Ha TEX OpeJnpHs-
THAX, KOTOpEe OGepyTca H3ro-
TAaBAHBATE HX Ana cela Do Tex-
HHYECKOH JOKYMEHTALHH  HH-
cruryra. Ho 1o, 110 OHIO XOpO-
mo Ha ONepBOM 3TaNe, HC MOMET
Y AOBNETBOPHTE, KOCAA HACTANO
ppemsi OCHAIATE '2THMH YCTa-
HOBKAMM NPOMBINASHHEE nNpex-
ﬁpﬂﬂm B macumTafax crpaHbl.
Oopa Yy@#e NepexoauTs 0T =ca-
MOODCAYHBAHNA» K KPYOHOCE-
puiisoMy BuOycky -<Byaaroe».
Orta 3ajada NOOCTABJASHAR De-
pex CapaToBCKHNM  328BOAOM
BAEKTPOTEPMAIECKOro obopy-
AoBaHKA. 3aB0j NOKa emle He
pa3BepEys  OPOM3BOJICTBO HA
MOARYK MOmMHOCTL. Bpems, oa~
naxo, He mger. ogroTaBansac-
MaA 3fecs K MaccoOBOMY mnpo-
H3IBOJACTBY MOMEAL - UA OCHOBE

" ycraaoBkn <bBymar-Z» yie ana-

YMTEALHEO yoryvonaeT «Bynary-4».
Jdeno YecTH HAWIHX CAPATOBCKHX
Koaner — oceonTs Donee npoms-
BOANTEARAYVID MOAENbL.

Mpoeepennxit anaans sdder-
THBHOCTH SKCILAYATauMM YeTa-
HOBOK Ha 3asoJgax XapbKosa
noMor BLABUTE PAN HELOCTAT-
KoB., <BynatH» He Be3ge pabo-
TAOT peryAspHO W ¢ noaHOH Ha-
rpyzroil, 9acTto ne obecnevduBa-
wrea HeolXogAMMBIMH MATepHA-
AAaMH. i

Ouens Ba;xEEH BODpOC—rpa-
MOTHOEe oOOCAVXUBAHME YCTAHO-
sBok. IIpH xapwkoBckom J[lome
TEXHHKH OTKPHTH KYpPCh no
NOATOTOBKE  ONEPATOPOE ann
pabor na «Bynaraxs. 3ansa-
THA BEAYT Y4YEHBIE HALIEro HH-
craTyTa. OO0 opranulaudM noa-
roToBKH ONGPATOPOB B APYTHX
pPErHOHAX HALO NOAYMAaTh 3abaa-
roppemenno. Hacrano Tagmxe
ppeMs no3aboTHTRCA W O DOArO-
TOBXE HHMEHEPOB A7 KPYNHLIX
3ABOACKHX YYacTKOB NOo yOpou-
HERWID pPEeXMYIIEro HWHCTPYMEHTA
H geTajell mammm.

Ynpounende pemymero -Ma--
l:Tp]'lEh‘rk-—ﬁD.ﬂbmaﬂ MexoT-
pacnesan 3ama=a. M Bce e
aTO JMIOb YacTh gpyrod, eme
bonee samnoi. OcHoBHaa npa-
YHHAa BRIXOJA H3 CcTpOAR Ma-
IIHH HE CTOABKO DOMOMEH [Ae-
Taned, CKOAbBKO npemxaespe-
MeHHBIH HIHOC HX TPYIIHAXCA
nosepxaocTeil. Yopousenne no-
BEPXHOCTH HA — 00 TEXHO=
nornd KHB B ApyrRMu oporpec-
CHBEHRMH COO MH — 0YTb,
fDeaycaoBRO, Gonee cEOphIi,
npocToit B pemepwril, Wem cos=
NaAHe BODBKX OPpOYERX MaTe-

pmanos, H Bajo C MaECHMANS- r

‘HIMEe MNEepPCTEKTHELL

aoli sddheKTEBHOCTHIO HCOONAB-
30BATE STH BoamMomxbpocTH. He-
ODHITAEHA, NpoBefeHHLIE OTpac-
JAeBMME HHCTHTYTAMR -3
Tonpom, HHHrpakropoceasxos-
Mam H pAAOM 3aBOJ0B, DOKAZA-
JH, 970 ¥ jgeraneii ¢ nokpuTas-
MH, HaHeceHHHMH <tByaaroms,
B HeCKOMLED pas Doablle H3IHAO0-
COCTOHKOCTL - MO CPABHCHHID C
YOpouHcHALMHE TRAIENHOEERIME
MeTOAAME  (3akamxa TOKAMH
BBICOKOH @WaACTOTH, NEeMeHTRIHA,
asoTHpOBanue). ' :
CnenuaaycTaMy HaMEro HWE-
CTHTYTA OPSAIO0EEH TaRMae Me-
TOA .NOAYHEHHA MHOMOCACUHHKX
KOMIO3HIHOHHLIX OOXPLITHI, B
KOTOPHX MeXaHMYecKHe cCcBoil-
CTBd, HaANpHEMep, LIACTHYHOCTD
H TEEpPAOCTh, MOMKHO TFepefo-
BATE OT CJOM K CAON, coe-
YHBAA BHCOKYI COODOTHBAAS-
MOCTE yiapHWM Harpy3xam H
u3nocy OT Tpedua. IloxpaTHA
MOryT COCTOATE H3 METAAIOE,
HX coeauHeHnd W CHAABOE, yr-
Jepoaa # APYrEX MATEPHAAOEB.
= IMonaraso, Wro 3apoabl, HME-
mue =EBynate», NOAMHE VHEC
cerofila HAYMBATL YUPOYHCHHE
He TONALKO HHCTPYMEeHTa, HO H
PA3THYHEX AeTanel. B
Texuonorua KHEBE poannacs
B HHCTHTYTE B X0Me MWMHPOKAX
uccaenoeanull no chRIAKe . BLI-
COKOTEMOEPATYPHO OAAIMEL
OTo enle pas AeMMICTPHPYET
orpoMine BO3IMQEHOCTH ~QYH-
AaMECHTAALHLIX HCCaea0Bann.
Y nosoi BAKYYMHO-ILAA3-
meanoll Texnonoruw KHE mm-
poKHe BOIMOMHOCTH @ Hoab-
C ee po-
MO MOMHO CO3AABAThL, KpO-
Me H3IHOCOCTOMKHX, OOKDH-
THA CAaMOre pPasaHYROro HBa:
SHAYEHHS: SAMHTHWE, Xa
cTolixue, AHTHKOPPO3IHOHAELNE,
auTEHQPHKIROHENE  CBEPXTBEp-
Able, NeKOpATHBHBIE, HHTHIBAA
aTD, CUYATA NefecodbpasHmM
g IIl pasaene mpoexTa YOOMS-
HYTHE HAPAAY € SAEKTPOXMMHTe-
CKMM, Ja3CPHLIM, paABanAoH-
HHM cnocobaMH COpatoTKH Me-
TAAAOE TAKEKE M BAKYYMHO-ILIAI
menamii. KpoMe TOro, nDpepna-
rapm obcymHuTs BOOPOC O CO3AA-
HHAM MeXBeIOMCTBEHHOrO HayY:
HO-MPOH3BOACTBEHHOrO - o0BegH.
HEHHA, B 3aJa9Y KOTOPOrD A0
Hbi BXOAHTE HCCASA0BAHRA - BO3-
MOMKHOCTE BAKYYMAO-NAAS-
MEHHOH TeXHOAOrHH, paspabor
KEd, HIrOTOBMEHAE ONHTHHY 00
pa3’luoE YCTAHOBOK, HAJAXKHBA-
HREe cepHlHOr0 BHOYCKA ® BHE

[ APSHEA HX B OPOUSBOACTHO.

! B. TONOK.
SamecTurens Awpextopa M-
. IHHO-TEAHHUYBECHOrS HHCTHTYTA
AH YCCP, uneH-KoppecnoH-
. Aeut AH YCCP.

r. Xapukosa.

Fig. 6. The article newspaper “Pravda” 20. 02. 1981.
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“BYIIAT” - ATHTA “TEPMOA/]A” (CTPAHHUIL[bI HCTOPHH)

“BULAT”-THE CHILD OF “THERMOFUSION” (HISTORICAL REVIEW)

Bcxkope ee mHagansauk mpodeccop B.I [laganka
YBOJIWJICS U3 MHCTHTYTA. Yepes monroia, ncyepriaB
Ha TO BpeMs BCE HOpPMaJbHbIC apTyMEHTHI IPOTHB
CTOJIb IMHUYHOTO MTPOM3BOJIA, B 3HAK IMMPOTECTA YIIIEI
U . YIIed ¢ T0JKHOCTH MepBOro 3aMECTUTEINS I1-
pEKTOpa MHCTUTYTA 110 Hay4YHO padorTe.

B o6miem, MHe TOTA, TOKATYH, YIal0Ch, HAKO-
Hell, IOHATh HACKOJBKO TOXYCh IS aJIMUHHUCT-
PaTUBHO — noAUmMuYeckoli paboThl, HHYEro 00IIero
He UMerolell ¢ JIFOOMMBIM JEJIOM.

P.S. Ho “Oynarnas™ smionest 11t MeHsI HE 3aKOH-
ymnack. OHa MPOIOIDKAETCS] B HOBOM HOHHO- TTa3-
MEHHOM J1ab0paTopHH, CO3IAHHOW MHOIO B XaphKOBC-
KOM HaIlHOHAJIEHOM YHHBEPCHUTETE, a 3aTeM u B Ha-
YIHOM (PU3UKO-TEXHOJIOTUIECKOM IIeHTpe. S oy aun
BO3MOKHOCTH CHOBA 3aHSTHCSI KOHKPETHOW HayYHOIH
paboToii o copepiieHCTBOBaHUIO criocoba KUDB,
pPaCUIMPEHHUIO €r0 BO3MOXHOCTEH, B YaCTHOCTH,
pa3pabaThiBaTh TEXHOJIOTHIO HAHECEHUS TOKPBITHH
Ha MaTepua’bl C HU3KOU Temneparypoi ormycka. Ho
3TO y’e COBCEM JIpyrasi HCTOpHSI.

CeronHs HaM COBEPIIEHHO OYEBHIHO, YTO
YMEHHE HCITOTE30BaTh MHTEHCUBHBIE IOTOKH HOHOB
TUTa3MBI IPaKTHYECKH JTF000TO BEIIECTBA OTKPHIBAET
MIIPOKHUE YBIEKATEIFHBIE BO3SMOKHOCTH CO3/IaBaTh
Ha YpPOBHE DIIEMEHTAPHBIX YACTHUII, “‘KUPIHIUKOB
MHUPO3JIaHus ", HOBbIE HEOOBIYHBIE MATEPHAIBI, WX
COeMHEHMS U CIUIaBbl. UTO 3all0)KeHHBIE HAMH B
Hayane 70-x rogoB 20-ro Beka OCHOBBI aMOMHO-
UOHHOU Memanrypauu, TMOCIyXaT Mporpeccy
ob1ecTna.

“BYJIAT” - TUTSA

“TEPMOSIJIA”
(CTOPIHKM ICTOPII)

B.T. Tosok
Ile HaykoBO — TEXHOJIOTTYHUIA HANPSIMOK — MOE OCTaHHE
“miTuIe”, MOPOJKCHE B X0l JOCIIKCHb 3 MPOOIEMHU
KEpPOBAHMX TEPMOSIIEPHUX peaKii (“TepMosiyia”) y BiIUIIeHHI
(i3uKm r1azmMu XapKiBChKOro (PU3HUKO-TEXHIYHOTO IHCTUTYTY
(XDTI).

Tonox Bnaoumup Tapacosuu — unen-koppec-
nonoenm Hayuonanvnoti akademuu Hayk
Vkpaunwvl, 3acnyscennsiti deamenv HayKu
Yrpaunwi, 3acnyscennsiii uzoopemamens CCCP,
Joxmop ¢uzuxo-mamemamuyeckux Hayx,
npogheccop, 2nasHvlll HAYUHBIL COMPYOHUK
Hayunoeo ¢usurxo-mexnonozuyeckoeo yenmpa
Munucmepcmea obpasosanus u Hayku Ykpautsl
u Hayuonanvnou axademuu Hayxk Yxpaumol,
HAYYHbIU PYyKOBOOUmMelb 1abopamopuu nias-
MEHHBIX MexXHOI02Uti XapbKO8CKO20 HAYUOHAIb-
Ho2o yHusepcumema um. B.H. Kapazuna.

arguments against such a cynical tyranny came to
an end, I also left. I left from the post of Deputy
director of the Institute for research work.

In general at that time [ managed to understand
to what extend I myself suited for serious administ-
rative-political work that had nothing to do with my
favorite occupation.

P.S. But BULAT “epopee” didn’t finish for me
even today. It’s going on in a new laboratory for ion-
plasma technology that I arranged in Kharkov
National University and later in Scientific Center of
Physical Technologies. Here I again got an opportu-
nity to deal with the concrete research work as to
improvement of the CIB-technique, expansion of its
possibilities, development of new technologies for
covering the materials with low tempering tempe-
rature. But it is already an other story.

For us it’s absolutely evident today that ability to
use powerful streams of plasma ions of practically
any kind opens new fascinating possibilities to create
new unusual materials, their compounds and alloys
out of elementary particles, those “bricks of the
Universe”. We also believe, that the foundations of
atom-ion metallurgy, that we laid down in the 70
of the 20" century, will serve the progress of the
society.

“BYJIAT” - TUTH
“TEPMOSIJIA”

(CTPAHMIIBI NICTOPUN)
B.T. Tonox
OT0 HayYHO — TEXHOJIOTMYECKOE HallpaBIEHUE — MOE I10C-
neqHee “neTuiie”’, MopoXKIeHHOE B X0J1e UCCIIeJOBaHUI
1o mnpoOGiieMe ynpaBiseMbIX TEPMOSJIECPHBIX PeaKInui
(“Tepmosiia”) B OTIENCHUH (DU3UKH TIA3MbI XapHKOBCKOTO
¢u3nKo-TexHrmyeckoro vHCTUTyTa (XOTN).
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