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BnusiHue coctaBa BbICOKOCTPYKTYPHbIX
wnndoBanbHbIX KPYroB Ha CTabUNIbHOCTDb
MX 3KCMJlyaTalUOHHbIX CBOMCTB

Influence of the composition of highly-structure
grinding wheels on the stability of their

performance properties

Bonoanenst uccaedosanua no ONMUMU3AUNY COCMABA U MEXHOAOUU U320MOBACHUA m.audmea.aaublx Kpyeoe ¢ noebi-
wennoLMu cmpykmypoﬁ U nopucmocmoio. .ch(moefteuo, 4mo eeedenue ¢ Kavecmee RANOAHUMENAA UNOMOCUAUKAMIHBIX
JIUKPOC¢EP € cocmae a6pa3ueuozi Maccot dannozo UHCINPYMERING Noebiidaermn €20 IKCHAYAMAUUOHHbIE NOKA3AmMeAU U UxX

cmabuabrocme.

It is established that the introduction of aluminosilicate microspheres in the composition of the abrasive mass as the
Siller is an effective technigue, which allows to increase the performance level and the stability of the tool with high

structure and porosity.
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B cocTaB abpa3smMBHOTO MHCTPYMEHTA C HOPMAILHOI
CTPYKTYPOH BXOISIT 36PHO U KEPAMMUECKAasT CBSA3Ka, KO-
TCPBIE W ONPEIAENHIOT €ro IKCIYATAlIMOHHbIE CBOMCT-
Ba. OT pa3mMepoB M MaTepHasia abpa3uBa, a TaKXe 0T CO-
CTaBa W COJAEPXKaHMSI B HMHCTPYMEHTE KepaMHWYECKOH
CBSI3KH 3aBUCAT TAKME €TI0 HKCILTYATAIIMOHHBIE CBOWCT-
Ba, KaK TBEPAOCTb, pa3phIBHASl TIPOYHOCTh U HEYPABHO-
BCUIEHHOCTb Macc, WX CTabWjIbHOCTb U B 00BEME KaX-
IOTO MHCTPYMEHTA, U B U3TOTOBJECHHOU TIAPTHH.

B nacrosiuee BpeMst Bce Gosblitee NIpUMEHEHUE Ha-
XOZ4T WHCTPYMEHTHI C OTKPBLITOH M BBICOKOITOPUCTOM
CTPYKTYpoii 12—22. Hanpumep, mummdoBaibHEIE KPYTH,
KOTOPbIE HUCTIONB3YIOT MNpH TIPODWILHOM TIyGUHHOM
uINGhOBAHUU  TaKKX CJIOKHOMACOHHBIX [eTaleil U3
TPYAHOOOpabaTeIBAEMbIX CIUIABOB M CTANEH, KaK TsKe-
JIOHATPY>XEHHBIE BBICOKOTOYHEBIE 3yGyaThie Kojieca, Ie-
Tady TOPAYEro TPAKTa Tra30TYpPOMHHBIX OBUTATENCH U
np. [1—3]. IIpuMeHeHNEe BEICOKOCTPYKTYPHEIX NLTH(DO-
BaJILHBEIX KPYTOB 00ECHeYMBACT SKOHOMHWYHYIO M BBICO-
KOTIPOM3BOAUTEIRHYIO 0OpabOTKY TNPH aBTOMATH3UPO-
BAHHOM MHOTPOKOOPAWHATHOM NpPOodIILHOM minndosa-
HHM Ha cTaHkax ¢ YIIY, uckioyass BOZHUKHOBEHUS e~
dexToB mmidoBaIbHOTO XapakTepa [4, 5].

OCOBEeHHOCTRIO BBICOKOCTPYKTYDHOIO WHCTPYMEHTA
ABJIACTCS MOHMAEHHOE COAEpXKaHue abpa3uBa, KOTOpoe
B 3 pa3a MeHbllle, YeM Y MHCTPYMEHTA C HOPMAIbLHOMN

CTPYKTYpOo#. YTOGB KOMITEHCHPOBATH HEAOCTATOK a6-
pasuBa IIpY U3TOTOBJICHWHM BBICOKOCTPYKTYPHOTO MHCT-
PYMEHTa Ha KEPaMHYECKUX CBS3KaX B €ro COCTaR [0-
TIOJIHUTETBHO BBOJST TBEP/BIE BHICOPAIOLIME U HEBBITO-
paiollye HAIOJIHUTENH, KOTOPHIE CKIEHBAIOT ¥ VBAAX-
HJI0T abpa3uBHyI0 Macey [1, 6, 7].

OInndoBaabHbIT KPYT MOBBHIIEHHON TPONU3BOLHA-
TEJIBHOCTU TIPEACTABAAECT COOOM CIOXHYID MHOIOKOM-
MOHEHTHYIO abpa3wBHO-KEPAMMYECKYID KOMIIO3ULIHIO
Y3 Pa3HOPOIHEIX MO (PU3UYECKUM, XMMUYECKUM U MOP-
(doJlornyecKuy XapakTepuCTHKaM. Tak, HalpHMep, KX
IUTOTHOCTE MOXET oTInyarses B 10 pas. Ilpakruka mo-
Ka3bIBaeT, YTO HOBBIE KOMIIOHEHTHI COCTaBa MOTYT OKa-
3bIBaTh 3HAUYMTENIFHOE BIMSHME HAa TEXHOJOTHUYECKHE U
3KCTIYaTaLlMOHHEIE CBOMCTBA WHCTPYMEHTA.

B 3KOHOMMYHOM BapHaHTE BLICOKOCTPYKTYPHOTO
TG OBATEHOTO KPYra B KaYeCTBE KOMIIEHCATOPOB He-
JOCTAIOLIET0 abpa3MBHOTO 3¢PHA HUCIIONB3YIOT HATION-
HHUTEJIM B BHIE ATIOMOCUWIMKATHBIX MMKpocdep u yac-
THIBI (DPYKTOBBIX KOCTOUEK. VX BBEAEHME B COCTaB a0-
pasMBHON MAacCHl TIPH CHEUMAIBHOM CMEHIMBAHUYN
00eCIIeYMBaET MPOYHOCTb CHIPIA, HEOOXOAMMYIO LIS
(OpPMOBaHUS 3aroTOBOK MHCTPYMEHTA. B mpolecce 06-
JXUTa B TeYeHMe 2—4 CyToK IpU TeMrrepaTtypax no 1250 °C
TBEPIAbIE MHUKpPOCHEpHl MPAaKTUYECKU COXPAHSIIOT CBOU
CBOMCTBA, a YAaCTUILI (PPYKTOBBIX KOCTOYEK BHITOPAIOT,
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MAIUHHOCTPOEHUE U MALLIMHOBENEHME

COMNANEN TIOPONME NPOCTPAHCYES B OBULEME RHCTRYMEN-
T 10 MOMEHEET INCILIYETHINCHIME CROACTR abpa-
INEHONO HHCTPYMENTA, TIPN UTOM, eM GOakife Wamos-
HNTEAS, 0COBCHHO LTIOMOCIUIMKATHMX MKpochep, Tem
DoAlUIE ero RIMSHAE Ha CBONCTER MECTDYMENTE

TTpaxTixa HETOTORTCHMN BMCOKOCTPYKTVIIHOIO WH-
CTPYMENTA NOKIIMEICT INAUMTCAMIO? PACCEREUE 3la-
SCHIR noxasatencl ¢ro coolicTy AN Cupia QAN0TO co-
CTams. JMAICHMR THEPEOCTI MOMAT KOJICOSTHCH HE TOAL-
KO Npi BepeMestMuIX TEXHOJOMMCCKNX YEI0BNIX 06~
HAE (YeMnepaTYpa, cocTas arMochepst Tean 1 ap.), 1o
N PR NX BOCTOSWHMA JHACHIEY.

PaceMOTPHM  XapaxTep SMENNS  ATOMOCHINKAT-
HEIX MIKpochep Ha (opunpomaiine obueMmoil cTpyx-
TYPM HHCTPYMEHTA I 10 IRCIVIVATAITNOHNLE CHOMCTRA

ATIOMOCITHERTHER MNKPOCPEPN  NPCACTABNOY
CODOM CMOCE PEIHOPIIMEPHIX MHKPOCHED (AMAMETPOM
o7 5 20 360 »04). Tlpn 37T0M MX cpelmi AuameTp co-
cranaser 112 MKM, 3 3AKOM PACTIPEIRNCHWR PaINEN
ARAMETPOR MUKPOCHiep GAMIOK K WOPMaThHOMY. Xir-
MINECKMA CocTal MHKpocdep GIMI0K K coCTamy xepa-
MAYMECKON CRRIKH, NCTKUBIYEMON B abpasHesoM Npo-
mnoncrse. S10; — S8 %, AL, — 26 %, aotanku Fe,0,,
Ca0. MzO. Teunepatypa muasmacing ATOMOCHANKAY-
Heex msexpocdep 1390 °C, wro na 20 ¥ suwse Temnepary-
P ek Hanbonee pacapocTpaneliol cwaxu KS,

Kepaumuecxas canaxa npesctaniser coSoft Meaxo-
IACTCPCHE KOMIIOMEPAT W MACTHIT PATHOIO XMMIrie-
Cxoro coctana. [ipy ofanre SroToBk abpamEOro
MHCTPYMCHTR JErKOMUBKAl CEAIKE NEPENOaMT B #g-
Xy1o pasy, KOTOpaN, NENMOMCHCTRYS C NOBCHXHOCTRIO
ICPEH, WKTIYHO pacteopser #x laswscuue onaaon
RETHMASICH npn Texmepanpe 650 °C u npoacmxactes
mo vemneparyps 1250 °C. Tux wax pacnase ofinazner
BMCOKOR  AQresmosMoll  axTHNHOCTBIO K KOPYHIY
(ALO4), oK coeauMacTen ¢ JEPHIMI 1 0OPASYET Kapkac,
Tlpn OXmOEACHIN ¥ KPHCTAATRSAUNR CRIIKN (Popam-
PYCTCH NPOUHAR CORYL RPEH § BHAE MOCTHXON M3 Mie-
ACPAIMOBANHNX JaThepacniiix 3ncaentor. Tpn 06~
HHTC HHCTPYMOHTE B COCTAN CREIKN DepexoauT 10 8 %
KOPYWIA, NT0 JOTOTHNTETENO YIPOYHACT MOCTHKN Mo~
Ay CpHAMH aBPRINHOID MHCTPYMeNTa [8],

Pacnaan xepasauvecxoft canskn obponakusacT ab-
PAIMBHIE JEPHE M WHOMOCIINKATHME MIKpOChepst.
Taxum 0Gpaszom. HANOANNTEN, ECTPANBACTCH ¥ CTPYK-
YDy MMCTpyMenTh. Tax xaKk Temmeparypa Imanneiing
TIOMOCHANKATA RSIIC TeMACPaTYPsd OBMMIA, MUKPO-
ChepE OCTADICE B TRSQIOM COCTORHME W WWMMOAHAIOT
OyHxunn abpazsx sepey [9).

BCOKa®E TROPAOCTL MMCTPYMEHTE ¢ ZNOMOCHIN-
KaTuRME  auxpocdepavi oDYCHORICHR AAUTIHENEM
*hPexToN B pesyIRTATE HanoE anyx  dakTopon
BO-TEPHEIX, YIPOTHNCTCH CRAIKE M3-33 WIMCHCOHAN Xit-
MUYECKOTO COCTABS — YRCITINERCTCH COLSPMAtNE 0K~

CHAR ATIOMINRN, BO-BTODMN, YUPOMMAITIN MOCTHK)
CHRM MeXay abpajmsmEMR RPHAMH B pelVIkTate
DCTPANBEHIS B HHY AMOMOCHINKATHEIX  MUKpocdep,
MTO YRCTUMHBACT #X TONIINNY.

Teopus Yupansewns coCTaROM HLGOBAIWENO KPYTR

Ha ocrosaimm sopdoserpivecsoll soacan sepeyt
W EX pacnpeacicsns B olnese abpuzunsoro UHCTPY-
wenta [1] MOEMO OneHMTS WIMsHME  MuRpochep Ha
CROMCTRN KEPAMHUCCKON CHEIKH CTATHCTHYICCKIM aHa-
AHIOM C NCHOAIOEANNEM CPRIHITY PRINMCPHMX naps-
METPON AOPASHIBNEIX ICPEN, MX KOTNTCCTSS 5 21eMON-
TAPHOM OOBEME MHCTPYMCHTA, PEcCTONMIS MeXY H)-
I M amamerpa oepircokn nosocredl

C yremmienner CTPYVKCTYPHMX NapaMerpos aGpa-
SUBHOTO MATEPHARS ~ OT CTPVKIVPM O 30 CTpyRTYpH
22, 2 CWBOBATENENO, ¢ YMEMBUICHNEM OFLEMHOTD CO-
Acpaanms alipaimna ¢ 50 a0 (8 %, » 1,4 pisa ymensua-
CTCH MHLIO 3epeH B eannmie ofsema W Cpeanes pac-
CTOANME MEATY HIMMW,

YMEHBIICHNE SWCTa Jepen. 2 CIAORITETLHO, M
CYMMARHOS TLIONIADE X DORSIXHOCTI CHILRALT YeTON-
THEOCTR 20PEMIBNONO INCTPYMEHTE K olLeMItoR yeaa-
Xe ppm BucOXOTemneparvpuom obksre [10]. Onrs-
MATRHOS COUEPAAMNE IEPHA B HHCTPYMERTE COOTRETCTRY-
T CTpYKTYPE 6, NPIt KOTOPON NPAKTHYCCKN OTCYTCTRYET
yeauka wecTpyMenTa, CAeaosareTnto, Ops imsroronae-
HHH BMCOKOCTRYKTYPHOIO HNCTPYMOMTE COMCPAANMC
TECUINX KOMBOHCHTOB Jotaso Gm1h 32 Menee 50 % or
1o ofnesa, wrobu sonnnuMposaTh ofbeMMyo se-
Qopxaniin. B xauccrse KpUTepHs onTHMMIHY COCTA
B2 MOXHO MCIOALIOKATH MO TORCPXHOCTH 30pa-
amamnuX deper. TlopepXnocTs aSpaIMEHMX 1ePeH B0~
NPUHITMACT ARRICHTIE, CORMBAeMOe P SOPMOBAMMIY
WHCTPYMENTA ¥ KDHCTALIMENM ocTRIAOWEH Kepa-
Miftieckolt cansn nps ofuare. Yem Sonwtue nx wo-
WERSS, TEM MEHRIDC KOMUCMTPALMs BOINHKARIINY Hi-
APSACHAN, B TOM PABHOMEPHEE X PACTIPCACICHNE 1O
ofkemy wuctpymenta. Mrommas noseposocT sepen
OTPEACTAET N NPOTHOCTS WX CUCTLTCINE CO CRAKON

MaKCHMATLMO  BOIMOXHAN CYMMIpHaR  fLI0NAIL
nORCPXHOCTH alpamsnsix eper 5 obseme | wm’ co
CPeaHNM pansepom A, u odnemumm coneprannem
onpeacaseres no Gopmvie

S’ = ‘JJV./A‘

Ha pnc. | npuneiems! 3a8uciMocTi yaenssoft Tious-
an Sy nonepxHocTIt a0pAsHBNLIX epel 13 Geaoro asex-
TPOKOPYHIA (25A) 07 HOMCpA CTPYKTYPM IIpH SepHu-
crocrax /40, 80 w 120 aOpanomnoro matepuana. Tipn
VRSN HOMEPA CTPYKTYPR ¢ 6 30 22 sHavienwe Sy
yyensaeTes v 2.8 pas. 910 MOXNO Ko ATIENCHpOnaT
DOCANICHHCM ATIOMOCIUTHKATHMX MIKpocdep, yaers-
HMA ofheM KOTOPNX PaccTNTRISICH no opayse
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Bausiune cocrana wcoxo.,ﬂm HUTHQOBANBHBIX KPYTOB Ha CTabWIBHOCTS. ..
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Pue. 1. 3asucusocty yaeasHoN miowamy: Sy moRepXBOCTR abpaswonmx acpes w1 Gesoro ssexTpoxopyrza (254) oF Homepa
N crpyrypt npw seprmcroctsx F40, 80 » 120 abpasnekoro varepmata

V,=o,7%.w,. M

e d — cpeammit passep Mukpochep; AV, — pasHHIA
YACTBHMX 00BEMOR IEPEH B PACCMATPHBAEMO CTpYXTY-
pe w cTpyxType 6, npu xoropoit ¥, = 01,5,

AHLUMM3 pe3yasTartos pacdera ma dopsyae (1),
NPEICTARTCHHKX Ha pHC. 2, NOKA3ZAN, 4T0 I8 COXpaHe-
HHH TIOCTOSTHHOR BEAMYMHL! Sz P YBEAHISHHH HOME-
pa CTRYXTYPE ¢ 6 00 22 HEoBXOINMO AOTOINHTENLHO B
cocrap abpaznBHON Macchl neecTi MUKDOcheps: 6,3 %
npy sepuncroctd MO, 25,1 % npn F120. Tpu 3roM
CYMMApHOE Yicno 3epeH M MAKpocdiep B emHie ofn-
eMa abpaiuBHOi MAcChl BOIPACTAET B COOTBETCTRHM ¢
BHPAXCHHCM

Z= Zy+2,=').667£’_;+l.9153;-. 2

Toraa npu acpancrocTst F= 40 noxazarens Z vieawun-
BacTCh ¢ 5 (Gea muxpocdiep) a0 88, a mpu F120 — ¢ 335
(De3 Muxkpocdep) ao 461, 7. . A0a% 3epes B cbanancH-
posaHHOW Macce npw F30 coctasnr 2,2 %. 2 npn
F20 — 26 %.

Kax yxe orweuanocs, meelenne ® a6pazmnnyio
Maccy AmOMOCHIHKATHEX  MHKpocdep  nosbiuaer
NPOYHOCTL MOCTHKOB CRAZKHM MCAKIY coceanmumn abpa-
SHUBHEIMH 3ePHAMHA,

Ha puc. 3, 2 moxa’aHa MOIZET: CHASKN MeXay IRV~
M COCENHMMM a0PAIHDHE MM 3ePHAMY 003 ATIOMOCH-
JmkaTHRIX  MEKpocdep. MocTux W3 Kepasomeckol
CBATKH MEKIY 3ePHAMH MOKHO PACCMATPHBATL KaK UM~
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Pric. 2. 3anuciseocTi vaeasH0T0 oBtesa AOMOTHINKETHINK suxpocdiep or vovepa N cTpyKTypst aBpasumioro MaTepi
npi 720, 80 u 120
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MAIIMHOCTPOEHHME M MAUITMHOBEIEHHE

a i

Prc. 3. Moaery CBA30K MEKIY COCIHIN 3 S0paIHEHbIMY 38D~
Hau Be3 AMOMOCHAMKATHEIX Muxpocdien (@) w © Muxpocde-
pamu (8)

JHHAP AWAMETPOM d,,, BRICOTR KOTCPOIO PABHA UTIHE
MOCTHKA, T. €. CPEAHEMY PACCTOSTHHI MCAAY COCEANH-
MH JEPHAMN, onpeaeasesonmy no Qopmyie

14
ywlp— A, = A,(’—v:i;f - |} (3)
3

Ha pHC. 4 NpUBCIcHS! SABACHMOCTY CPCaHeil L=
HEL {, MOCTHKOR M3 XEPDAMHYICCKON CBISKM OT HOMEpH
CTPYKTYPH aDPAIHEHOID MATepHAIA. PACCUMTAXHBIC NO
dopyyae (3) win abpaswesos sepencTocTeio F40, 80 »
120,

ADPaINBHLIT MHCTPYMENT ATIPHOPH PACCMATPHEACM
KAX QAHOPOIHYIO abpaTHBHO-KEPAMHUIBCKYI0 KOMITO1H-
IO, B KOTOPOH COCCAHNHE JEPHE PABHOVIAICHE APVT
o1 apyvra. B cedendif (MIOCKAS MOAXIL) TAKOE pacnipe-
AESICHWE EPEH MOKHO NPLIACTARNTS KaK TPABNABHBI
WICCTHYTOILHIEK, B UEHTPE W B2PIIHHEN KOTOPOro HiXo-

ASTCH FCPHE, T. €. KAKI0E 3EPHO GVIACT HAXQANTHCA Ha
OANHAKOROM DPACCTOSHMH 0T COCeAHMX 3eped. Toraa
A KARTOT0 A0paiHAHON JEpHa BOSMOKHG!L TONLKD
ABE HEMOETOPIOMNECA CRAZN ¢ COCCANHMM IePHAMIM.

JUtg oSHeMHON MOAEIH NENOFTOPSIOUIMNCH CRAICH
TR XAMA0TO 3EPHA MOXET OBTL HE MENES TPeX,

Taxuy o6paiom, IPH HIBSCTHOM PACCTORHMY [ Me-
Ly COCCAHMMH IepHamMm, obwem WX wncie Zy B cam-
HUile 0bweMa C Tpesd MOCTHRAMM CBAZH [NA Kaiiloro
IEPHA MOANO PACCUNTATL ANAMETN MOCTHKA:

. 3

Ve 2

- <
d, =065 Zyt,]'

15 ¥, — ofemios conepkanne Kepavmicckod cRAIky & WH-
CTPVMSEHTE.
Torga ¢ yueToM Bupaxesn# (3) u (4) HOAYSIM

’ (5)

dy, =084 Zm——,—W' :
i | 7 [RTTI T

@opMyaa (5) NOKaIWBACT, UTO AHAMETP 4, IaBHCHT OT
nokazareael A, ¥iu V.

Ha npumepe abpanBHoro MMCTPYMEHTE C 3cpHit-
crocThio F40 OLeHEM AICKBATHOCTE pacteTOn Nno Irpen-
crane ey Momeass. Tlpu ysenwdeHHn CIpyXTypsl
HHCTpYMeHTa ¢ 6 10 22 pacviersoe Zy YMEHLIUNTCA B
2.7 paja, a COCHAOBATCABMO, YIC/AMUHTCH Cpeance pac-
CTOAHNAE MEKITY SCPHAMM — 118 WHCTPYMEHTa ¢ F = 40
oHo veeanunTed B 2,3 paza. TIpH nOCTOAHHOM O00heM-
HOM CONEPRANNY Kepamuuecxoi cuasku V= 0,1 npn
Nepexoae X CTPYKTYpe 22 amameTp d,, VBCAWMHTCA C
0,215 no 0,233 mM, T. €. NpHMEpHO Ha 9 F.

ADpasHBHbIil KAPKAC B WHCTPYMEHTE CO CTPVKTYPOR
6 BMecTe co casakoil mwnMaeT 60 % oGneMa, a npn
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Puc. 4. Pacierntie SapMCHMOCTH CpaIiedt mmrmst L MOCTIFKOR W3 KEPUMHNECKON CRICGKM OT RoMepa N crpykryprl abpazersoro
MEn epiata AUl 30paINEon depHicTocTsio 40, 0 n 120
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Bimsanne cocrasa BHICOKOCTPYKTYPHBIX nTHGORATBHEIX KPYTOB HE CTabHIIBHOCTb. ..

crpykType 22—28 %, CresonareinHo, CHIXRLTCH 3ATac
NpouMOCTH abpasmeioro Mavepuata. B ranHoM ¢iviae
MOBLIEHHE CTPYKTYVPW A0DI3MBHOTO MHCTPYMEHTA 10
22 npuBeJCT K CHILKeHMIO Teepaocty ¢ J—K 1o G-H,
MO3TOMY HEODXOAMMO VECANINTE OOLEMHOE COACPKA~
HWE CBRIKE Ha 4.6 %, 7010 A¢ MORHC JOCTHIL [He-
OPCHHCM B COCTAR abpa2nBHON MACCHT AVIOMOCIHIMKRT-
HBIX MUKpOCep B THKOM XC KONHYeCTsE.

B coomaetcranu ¢ dopmynoit (5) zonommmvemioe
BECALHUC B COUTAR MACCH KCpaMuYeCKo#l CHSISKH M
suxpocdep (pue. 3. 6) yseanaut VY, u amamerp d,
MOCTHER 10 26,5 %.

Jaxaoueme

JoGamieHue AMOMOCHINKATHEY Muxpocdep cvie-
CTREHHO JOBLIIAET YCTOHuNB0cTh afpasaBHux Mace ¢
KPYIHEIM 3ePHOM K 00BeMHON Aedopmaumy NpH ob-
KHre, COXpaMss padoTecnncodHOCTE MHCTPYMEHTA,
Tlpy 3roM B 0GFITAEMON MACCE BOIPACTAST THCAC LEH-
TPOB KPHCTALTUIauMy, obecnewuaad OLHOPOAHOCT: W
CTADIILHOCTE IKCIIVATAIMOMMEIX CRONCTE MECTPYMEH-
T3, 9T0 ODYCIOWICHO YNPOMHEHMEM Kepamirseckodl
CBAIKH B PCIyasTatTe MEPexofa B & pa-mias OKCMla
ATOMWHIA ¢ NOBEPXHOCTE MUKpOC(Ep 4 ybeanucHus
AMNaMETPR MOCTHKOB MEAILY TepHAMM.

YNp4pnaTh IKCIAVATAIMOHHEIMHE CROACTBAMH HH-
CTPYMEHTA € TIOBRILCHHIIMM CTPYKTYPOR M TOPHCTO-
CTRIO MOXHO [TYTeM HIMEHSHNA CORCPIKANNA ANIOMOCH-
JTHKATHEIX MUKpochep.

Jlannoe MCCACKOBEHMC MOSBOAWIO ONTHMMINPO-
BaTk COCTABLI M TEXHOAOIHIO MITOTORICHMA ULUTHO-
BATHHEIN KPYTOB C MOBRIUCHHBIMI CYTPVKTVPOR B no-
PHCTOCTHIO, duromamsemux He 000 «BOJTALUIHGD
TNOCs. Bunycxacune 310l QUPMOR HCOXOCTPYX-
TypiHke nundosiiantne Xpyrd ans npodunsHoro K-
GOBAHHA 3yDUaTEIX XOMEC, XBOCTOBHKOR TVPOMHHBIX
A0MATOK, GrOKOB COMIOBLIX JOMATOK M APYTHX CIAOKHO-
DECOMMBIX AcTatcH 10 IKCIUTYATALHONNEIM XAPAKTCDH-
CTHKAM  NPENOCX0AAT APYIHE AHANOTHYALEE  MITeTH

Tem.: 8(499) 973-39-81. E-mail; v.starkov@stankin.ru

Ten.: 8(499) 973-39-81. E-mail: ryabzes@yandex.ro

OTEIECTUEHHOTO NPOMIROACTRA W HE YCTVIIART AV
3APYOEAHBIM AHATOTAM, B YACTHOCTH, HUTHHOBATEHEM
kpyram cpupse: TYROLIT(Ancrpun).
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