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BummE B,A.
IocyAapcrBeHEar aRrlxoHepllar xonArdrroBar nolfmltrrr <ApreM>. yrpanHa, r. ItreB

TEXHI,IqEC(OE NEPEBOOPYNCEHIIE TAXII <APIEM>

B Hacrorruee BpcMq fipelnpirrre uMeer 6onee

500 re"roubrx laprHapoB, 60rT6 yro lracrr, (oropN!
cocr:rBnsror aBtaupeAnpnsrrar yq)a 116r (prc. 12) x
PoccII]r. OcHoBrrbre ccpliiHr,re 3arolrjr, Ebrnyc(aro-

ure rpoAyrouro, pa3pa6oraHrryrc B Ifi <,tr4B.ieHr|o-

Iporyccc> OAO {Morop Cuv> (Yrpauna) ]{
@fyII <HnU ra"ory"6ocrpoerMr <Ca oD (Poccxr).

AHomat4ia

n"pffac4a ar4ioHcp4a xondn!.o6a xo naHia
<Aplnent, uupotco ei.Aonta raaAara aucoxoq nzt-
HiaHo ! piq4to quomosnoqaHoi npodux4ii. 

"Kuiercaataemtca, nepedgcin, zucorornaaal ycmam-
,q6artts-ra, mefinlozitr,ttu i *aApoeuit clt"taaon.

Io,'te1{o ue roMlte .dnuuuo6gdiane niAnpuencnn
ufie a'ozoA4i norqanumuca fia*&v ,ta6opotr1

g.1fi4mEy6atlHa siAornrLr ceimoett 6p*0ie

Abstract

A State Joix.t-Stoch Houing Corryan! <Aftem>
is z!)idelg knoTan due to the higfu technical leztel ofthe

Ccro4rx Supua c yEepeHHocrbro cMorpur B

6y,(yrqee, y Hee ecrb Bca, .rro6H ocrara'Lbcr oAnxM
rI3 MnpoEbrx rrAepoB B o6nacrn co3AaHrr coRpeMeH-

Hlirx, HalexHlrx u gKonorxqccKn coBeprrern6x aR{-
rareneii (prc 13).

prod ced production, iahich determines,Iolemost, a
high S""lrtS equipitent, teclmologies and skillzd
@orhers. Far not eaery nachine-building mterprise
can today boast suth set of equipment d the nost
hnmon uorld brunds

EAnIIar rexHn.rec(as norlrrulca
flo uceu nanpan:rennrM pa3Bxrn{ xorAllr

rrpoBoAr{r ear{Hyro rrorrxr ry, roprao( OopMtloBa
Hr'I (oropoii BecrrMa npocr. Bce norpa.:Ae,reur-s
xonal1Hraj r' roM qfic.lle aorreprlxe rlperuplrsrfij]j
paepa6arsraaror cBorr rpeArToxerrrs Anr o6qero
rurirHa rexH[\ecKoro nepesoopyxefilr fi pa3Bnr[_s.

Ha rexHu{ec(oM coBere paccMarplBamrcs Bce

O Burror B.A.
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Borce aKT yaftHHe 341a'{fi abrnorllflorcfi s 5JI[

xaii cc Bpei{.n, ocranr'lde Exorltr B ncpcrleRrrurrblr

lraH pa3er{rns npcanpr.{rll'I) KoroPl'I' cocraurrter-

c-{ Ira 5 rer. B 2010 ro y 6ur cocra3leH rlila}r pa3-

sxTur ao 2015 roaa-

Ka( rpaBnno, ao 95% 3a(yrox HoBoii rexmrKlr

ocy4ecrBrqer r.on4rflr, a ocra-'I6Hoc llo{epHlre flpeE-

npunra npao6perarot caMr. Ilocre fiocraB r xo,II-

AxHr rlepela€r o6opyAoBaHIIe B nIBnIrr aolepHltrf

npernpuarrau. IIo o6Lrew drlHanc!4oraHxt o6opy-

AoBaHre !.tt npeqx3uonHoii uexanoo6pa6orxl ceii-

rrac croxr Ha repBoM 
^{ec, 

c. Xort ML'r He 3a6nnaeNl

x o nurei:iHoM ]I rrraMnoEoqrtoNr flpol'r3Boacrse' u o

BH.appr /rl ,n, proc6"p.raroorrx
HarynMep, B RysxeqHoM rpo[3BoacrBe rle/IaEHo

6br]1a ycraHoBrcHa MaIIIlrHa xttAyRqI'IoJtHoro narpeBa,

KOTOpat rIo3BOn[,Ia 3IraqITTeJbHO C3ICOHOM]ITb 3aTpa-

rbr 3le(rp@Heprtrx flpalrrqecKr B_pa3!I. Ilpor3-

BOIITCJTbIIOCTb Ta()(e [OAHtr'IaC!: OopaooTl{a 3a:ro-

roBxn reoficr.orrrr cpa3y xe 3a iba3oii HarpeBa

Aarrc racre y3lore Mecra, xax repnoo6pa6orxa, rarll-

BaHrKa x 
^py 

{e rexxpoq€ccbr aocrarorlHo ycxemHo

nDoiirre !I, Ho Bce-ra(l, Ha /{amroM ,ra[c xpeqn-

auonnaa nexanoo6pa6orl{a ocraerct nal6oaee npo-

6:r$ruoii. Iloarouy ap$IraeHr IAXK <ApreM>

Cranr'rc.nag Huno:raegr'r CMiLnb lrHxq}'Irpola"'l co3-

AaHIc Blrlco(orexHololrqecKrx l/Ilacr(oB x 3a(ynKy

IroBellurltx c'|aHKoB.

I{oHcrp}'Krops€t npopa6orlta

I( KoxcrpyKropcxlrM paapa6orxau npcar.xr

,'rsrorcr Bl,lcolrlte rpc6oraHxt no rexHojrorFHocrlL

3Aecn y.{xrtnaercir Bce, Bnrort ao ru6opa 6ao u

cnoco6o; 6aar.rporauru aeranu ua cranxe. Hec,rrorpa

Ha ro, rrro llllearnHa-q rexHojlortt HlrKoraa Fe coor

BercrBycr nAeajlbHoii (oncrpyK4[I{, pa:pa6or rau
y4aercr raxlu o6paeou oarnMi€rpoBarL Kotcrpy(
il]rftr, qro6r,r MaIrcnMaII lo llcllor'I63oBarr' r'e Bo3

xoxrnocm o6opy4oranrt- A y coopeMcuunx crarr

KoB oHn HeorpaHrtreHil HeperKo 66lBacr rax, 'rro
rorpe6nocrr, r npno6perexlrlr HoBolo o6opy/IoBaxlt

Ir'rnryer MerrHo sdoenlrBHocr! rpolr3BoAcrra

EoBoro x3aerrrt. Hanp]IMep, rcrAa nPlrclYnm1x K

paspa6orxc ITyP {KoM6ar}, crorrKHynrct c

neo6xoauuocrr,o x3roroB;Ienlln Merr(]rx rerancl c

BHcolcorl ro'I1rocrllr x 6o,'I6rroii [po[3Boanrel6

rloc'f6l), HcaocrrDKltMoii Ha cyqec1\lFr]IreM o6opy_

aoranrlrr. 14 cerorH.{ y](e npto6pcren noruii cranor

StarsV32.

HoBoe o6opyAoBaHte

npearpxtfte aKrIrEHo corpyarltqacr c nocraB

urrcarcr nepeao;oro o6opyaoearua oapy6ucnoro npo

r3noAcrBa, raK$r I{aI. Schaublin, Alfleth Enginecring'

GALIK AG r npl'I']nMu- Heuaro npo6:reu 5tro na

rQeltnpfisrlllr c [otBreHueM Hpyl]lollrnfiqlorianb]Ion)

cratlKa Strtdcl S20 r arerrpoapo:rornux craH(oR

Agio. -{ crarlKri noclerEero lloKorcH]rt QxpM6i

Schaublin, HafipuMep, 3a,veHqlor qe"'ryrc raMMy o6opy

aoBaHlrr, Ha Koroporl t1o croro pa6or:[[ Ecfl{ par6

ltte r,3roroBr]eHlre Acriurli 3axlrMa./ro 8- .10 {acoB' ro Ha

rouou oSopylonarur cpo( coxpan{aerct B 2 .3 pa3a,

l{ [Oi{BffIeTCS BO3MOXTIOCTb BCC OlrepallnX BnlnonrrtTb

oAHoMy 'reroB€RJ. 
y"q"n xnoct Krrccrlo' troBhlcfi_

rac6 oraa.ra or o6opyAoBarflts.

MoAeplru3arlns fi 9lrcIl"'ryaraqxs craporo

o6opyroranrx
CncreMarlfiec r BeAJ'rct pa6orbr o MoEcprr[

3arlm lrMeloqeroct o6opyaor:anr-v llocraBreHbr

HoBlIe croiil{Il yrpa!,IeHrq Ha rcprl{xarnHo-Ope3ep

Hhre crax(r c r{IIy ll(D2171 u na o6pa6arbrBaoqfie

qesrp'I MCIH-40. Pa6orbl nporoll,r"'Ia OupMa

<AIITII-(OHTAKT>, (oropu raxxe'Fn'ercq
nocraBrqr(orr lrEcrpyr{eHra KORLOY. HeHoropale

craHxn 6Lr[, orpcNlorlTnpoBaHbr n MorepHl{3xpoRa

nu co6crseunlrMfi cI,I.laMIr, Erlr Jroro lr y cfieq]raJft

croR fipcaxptrqrr.rj] 3Harldii Aocraro'rHo
Orrx.rio 3apcKoMeHAoBux ceos ro(aprto

perorbBcp{ble crariKr{ c r{IIy 18340 Eep rqeBcrcro

sanoAa. I4x nap]{ Ha rpernplrtrlr[ I Hacrotlqee BpeMt

tloBorlbHo BeJIIII{) rlro x x Hyxfio

6yler uerum Ha coepeMeHHoe o6opyaonrrac 14:

cralt(oB, Bbrnycl{aeMr,Ix erqe e CCCP, 18340 oa(a

]13 Car{llx yllarrHblx }loleJIet.

Y.racro( MexaHoo6pa6orlcn

Ecrb ol1peIereHHr.Ie y3rbli (oropblc aBrqlorc-q

(ceparieM> MadrHrI nopnyca,6rortannaparsprI'
reHeparopr,r x r.n. I{oHcrpyl(TnBHo r'1x }Tlpocrt'rrb He-

BoJMoxho. lpP6oua- t r{ ro'rHocrx BbIoraiin"
O6pa6orxa aerarTeli Ent tflix y3rroE B oclrouroM co-

cpeaoroqega rra ytracr'(ax ncxalroo6pa6orrcl n

OAO <3aBoa <ApreMMau> r OAO IIK@ <Ao. I43

roxaprlhlx crar coR ryr ycraHoBrlcnr,r Shatblin 225
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P{.. l. T"rdpirhrir.raHUK S.hrubln 225
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(pnc. 1), Shaublin 180-CCN (prc. 2), Shaublin 140
(pxc.4). Werlci 850. 143 QpeJepHh|I o6pa6arHB]|o
qrx qeHrpoB: Shaublin 160 CNC, Shaublin 150

(4-(ooparHarH6rii, prrc. 3), , Shaublin 100

(5-RoopallHarHl,rii), Shaublin 60, FehlmanD Picomax
tiO, Fch .rar,n Pi.ornar 55, Fehlmann li.on,ax 54.

Bce srrl cralrrur rBroraBnnliuracb cneqlanbno A,rs
npeAllpfirrlr{ I{ orJir,i}]o ce6q 3apercMeHAoBarr[.

Ouu aono:rnnre,lrrro ocHanIeHH onrlrtrecftnMn
IUHeiIKaMr,r r laTql(aMrr fioBopora nnlHAerr, qro

o6ec[e.rEBaer roqlocrb rlo3lrrll,roHr,rpoBaH]rr 3 MKM n
noBroprreMocrb 2 MKM.

Siaublir 160 CNC {prc. 5) nepBbfii craHor<

sroii cepnn, raxxe pa:pa6oran cr€qranbHo AJrs

3aeoAa. 3To 5 xoopAr.ruarnaa Matrr-rHaj orreHh Mo I
Fa-n. o.,rdueHHae 4B) rcr) rcHqa.oi, r.opo6Koil nppe

Iaq (cr.rnoBar r crcopocrHar repeAa.rn). qacrora Bpa-

lllexus nIIIuHAerr ao 8 000 uun 1; 4arra o6pa6a
THBaeMoii Aeran[ Ao 1 600 MM- To.rHocrh rlo3n

rrroHrpoBaHr.rr t 5 M{M, roBropqeMocrh 7 MnM.

Ara raroro 6o:rmoro cra*a ero oqefir, Bbrco-

KLre napaMerprr. B orrnrne or npeA6r/Iyr{lx MoAe

reii crafi(oB Schaublin, rueroqux Mara3nfl rrHcrpy
Mesror na 28 no3xrrzii, Schaublin 160 CNC ocHa

ueH varaJndoM Hd 42 .aHcAyverm c cxcrevoii
<rnaBarcrqeii rqe]lKrD: lr3 uee nrcrpyuenr sa6zpaer
cs, ]'r co IIInuHAejrr B Hee xe Bo3Bpanlaercs. 3ro IIo3-
Bornrer MeHJrrb ulrcrpyMenr scero :a 4 c. IIrrcc no

BceMy Schaublin 160-CNC rMe€r cxopocrh xorlo
crbrx nepeMeureHxri 36 M/M[H ee Aaxe npnxoArrr
c.t nrorAa yMeHr rarb, floroMy trro onepaTop ![)r3r,r
trecx[ ]le ycleBaer 3a Hr.rM ycrreaxrh- HecMo'rpr Ha

6onnltrne pa3MepH sonu o6pa6orrr, Her norepi Ha

xorlocrlre xoarir, 6:rarolapx erouy ceple3no arcoro
Mlrrcs lpeMt Ha o6pa6orhl' r,l3Aerr.rs ro cpaBHeHr{ro

co craplrM'l MallrnHaM]i

Ilpeult3uolrn e EoopauHarnocBeplrrJlbHbre
craHr.r.r npeAcraBreHH o6opyAoBasreM OrpMbr
Fehlnann. Crarox fchlmann Picomax 54 (prc. 6)
yao6FH 0,6 o6pa6o,Ka He6o,rb-xrx naprri ,era-reii
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P!c. 2. Tooplun craEo( schaublin 180 CCN

Prc. 3. Opcaeplbrn craso( Scharbtir 150 CNC

Puc- 4. O6pa6arrBaDuln qeHrr Schaublia 140

Pxc. 5. BeprqFullo-OpcaepHlrn craso( Scharblin 160-CNC

D
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Prc, 6. (ooparmrno cNperMdti craHoE lehlnam Piconrd 54

llporpaMMr.rpomHfie Mo)(Ho ocyuccrlrtrl ]ra Mecrc:

rr:f,{aAtrur. NloJr(el oqeH! 6licrpo Hacrpo,r, ! crallo( Ha

r,r3roroBrrcHle .'rro6oii,acra.rir, rlprl.leM rotlHocrb -
3rraqrrcillno !6rrre, treM rra ynurepcannou o6opy-

Aocraro.tflo 6srcrpo 6mt EBereH B sKcr,ryara-

q ro r ror.apnblii craHo( Weiler E50, r' I{ pe br'dl-

qfiii craaor croil mpxr yxe rpopa6orar 1,5 roAa,]'l

Ha,raAr Hn xopouo 3Ha

MaRcrjMarbrro Ha lBor cTaHRa ts cl{crr]ryar'al(nrc

yxol[ir Mectq, B cpe HeM - o'f aB]tr llo I!]x c rrono_

ernoii ne4oru Cpor sanl{cxr or rom, rlacl(orlblro 3Ha_

xouo o6opyaoranne. Ecm cranlc[, c KoropLIM[ Bo3Hn-

Kal)T croxHocrn, orcreMa ynpas,rextJ{ !r clcreMa

o6pa6orRu y l{o1-opux orr],1'raercil or '4)aarll]'lorrHor'

Hanp Mep, a3roMar npoAorbnom roqell'-n Star SV 32

6!I:r ycralronlell r reuenre 10 AHeii, a o6]"reHre A,'IIi-

Jloch flp]r,adepHo aBe c noroB!fioii HcaeJrr.

Ha l racrRe MexaHoo6pa6orlclj, rae cocpeaororre-

rrll troB''re craH(l!,8ll]IorHtercJ{ Ao 70% Rcero o66e

,rra xexanoo6pa6ornn: 3AecL' t{ Kaqecr}o BHIxe' ll
cpoK/ rr3roroBneflle MeHr e, Pa6oraer B norpa3^e

rerrr{ '|0116r.0 Monoae)r!. FlaraA'rlrfifi o6cryxlrBaor

tsce cTaHXIr, a BoI oneparopbl 3alQcnleHbr 3a l{oH

rperrmr o6opyaonarrueM. Xors RaxE ]ji oficparop

noxer pa6orarr' na ;rro6oM m Hnx.

I4HcrpyMcnr Ira )luacrlte cron'3yercc rorrt.'tto

]rMroprnbii. To,.rro ofi n 5...10 pa: Eopoxe o6rluno

ro, xoplranbHo. Ilpoc,rriraIro,'Iro siboeKrEBHocrb

coBpeMe${oro per(y relo [HcrpyM€nra na fioPulolc

Bbrrre xrc,ppenra craporo o6pa:rqa. B ocHoBIroM

np]Io6peraerca rHcrpyMeHr KORLOY, SANDVIK'

SECO. BHeapeHre floBono lrnclpyMenra trpoxcxoarir

flocrorHno, Beat 3ro rloBbllnae'| c(opocr6 pesaxut I'r

xa{ecr'Boo6pa6arr'rsaen nouepxrrocreii Asyxr'?a
Heii rnepAocrl,raBHoii Il,'Iacrllllal rolapfloro p$qa

xaaraer na o6pa6orxy lcero 500 acrareii I€ crurt

Ilpo6oeiunr l,r noayvr,rr ro'rnocrb o6pa6or(u B

oaxH M[r{poH, a alra NrlrRpolla oror craHolr o6ec

neqEsacr r&Irc IIp]I cMelre llHcrpyMenra Dro o'reHl

Barr{Ho: IByMr-rpeMt fiHcrpyMeHTaM[ MonGo o6pa

6orar! Eccr (oHryp Aera-ru flpaKrnqecl.u c rot]-

nocrr,ro 2 unm COX noaacrca rracroru'xo o6u:nrto,

a ee o6leu Hacro:t'(o lertrx, q'ro fio3lortcr
<rcpxalh> rorrHocrb B rc'ielrfie cNrcHLt. CI.opocT;

Bpa leHnr [n'rHAerrt raKr(e aoBonbrlo BI'r.oKa

3000 Mr.rr-1. Aera7lx, Itoropble palrblnc x3roraBrx
B.L,lI1cb 15...20 Mrfi, craHolr rlo3Borltcr
2...2,5 rJl/lt Q)rac. 7). I43roroErcHxe raEoli 

^er:rnx,(art B:Lr 3rrcmpoaRurarerlt, pairEue rpe6oBano 4 ro

I{apullx r 2 tt]"'tudosal1b irx orcpaltii, saren pe3r'-

6onanarny u crue 2 roxapHue no^6oprur' Ceii'rao ftcb
rrrrr,r o6pa6o.r<u afl" r n,l lct 2 \rrH l0 '

Pxc. ?. o6pa6o1ru nerar! !a oan(e F€hlma.n Picomax 54

CraHox rc co fiporpa]IMtpyerct rrana{q]I(oM

rrp:rnro ua pa6oveu Mccre. flocre orpa6or r npo_

rpaMMlr oHa JrrBcpxAaerct x rre fi3MerHercq 6e3

B flepcfi€fir]rre nranlrpyercJ{ rla(ctM'naFo
€aMxHyrbr flporBtoacrBo rera{ei'i Ha Mexaxoo6pa_

6arsrnarrqeu lruacrrte, vro6sr nc saonceru or pa6oru

ynrBepcanbnoro o6opyrola.rtt, ycrauoBrreHHoro sa

ocrarnEux yqacrKax.

KaApoBat flonxrn(a xoMIIaHlo{

B conpeMennux ycrrolxtr xo3trlcrRoRzltrt
<,roacr(oii (a flil"rr> 3ro rnaRHail LopnoparxBHaq

rleHHocrb. Ha-.IIrqre BllcofroKEa"' roEqxpouanHoro

ncpcona.:ra o6ec(evunacr (oHl{ypeHrocnoco6Hocrb,

cra6u:rlnocrq npu6r'r,nt'Hocrb Ir xnr€rpaqno (oMfia-

llurr E Mnpogoc 3(olroMuqcc(oe cooDlqecrBo

Cpe&{ clpareflr.rccNr BaxHLIr flepcneK, xBHblx

HanpaB.reH[ii pa3ts rIIt lcorfiaHlrx ocoooe Mecro

salr{Maer oopMtrpoBanxe n coxpaHerllre BllcoKonpo-

OeccxoHa.r6Hon (oMaEAbr creqxar'I[crots, nprBrre\e

Hxe fiepcfieRrxBtlbrx rlotoantx cneq[a.JTlrcroB, aanb-

Eeiimec cotep reHcrtsonaHlre flpo@ecc onarnHoro

'ToBllJ{ 

nlr€M co3AaHns ycnoRnii Arrll lIaKclrMaJT!

floii pe:|-llx3aqnfi rru ocrlr. 3ro ocribBlrme 3aAaqlr

EaapoBoii fionlrrrlcr.r rtoMnafir .

KBan(Orrq]rpoBaHlrble, I4HIrqIrarrBHLiIe, IlblcoKo-

MorxBtpoBaHHLIe, Haqe-IleHrlble Ha uEreHc]rBlryft)

roqecrEcuxylopa6ory"'no4u ocrosnoe6orarcrso
(oMnaHnII lr caM ii BaxH ii uc,o'rHxR ee ]porlBera
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EpamlruH A.B.
OAO <HopManb>. PO, r. HnxHnfi HoBropoa
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K BOIIPOCy TEXHO,'IOIUI{ IPOI43BOACTBA KPEIIEi{{HI'IX rl3AEJIIlfr'
ASI,IAKOCMI4qECKOfr TEXHUKI,I

At@ma4ia

y cmammi poiznetgmi aestci nutua4ltr 6upo6^

Hu4mca xpinunbHu-x 6upo6is aeiatoc iaHoi n?r,ri-
1c1!, BureaAeui oc\o'Hi su ozu ao ntatuepia-ris atut

aoroa\oi 6ucaA$t, opra ba4it eiA\o^o rco mpo-

mo e niAnpuevcrrr'i i napmiiHoi cucme u6 20-

fiosneH tt 6upo6ie. P62rltt+gmi aealci oco6nusocni

mepnloodpo6nea4a i lcnamxysaH , d.u xoporifr-
Hocmiarcuu i MapoJtri4tltL1t clnarrefr, Ta\osc ,qtuai-
ieHa lsa^a Ain4ii tla niAnpuentcmqi CMK i cnpa-
mezii ii pBqumK!.

Abstract

The article cooers some aspects of fianufact -

ing of aerospace engi^eering Jastenefi . The basic

requiements fol'mateials for cow hea.ling, the

orgafiizatiofl of input control at the enterprise mtd
the system of seial manufacturing ofprodacts are

fomulnted. Some features of heat treatmeflt and
equipnent for .ottosion-rcsistant anil heat resi-
stant steels are eramined, Also the existing QMS
ofthe compafig afid the strateg ofits deoelopment

B a3laxocMl.rec(oi:i Te)n'lrfie Arrrr co3aaHxt r(oH

srpyKqn],l nerare]rbHrnx a laparoB lxupoKo xpftrfe

Hfrorcr pa3flrqHr,re FpenexHbre {3Aerrllt I1 c]tc:|enthl.

K npr.rMcpy, B KoHcrpynqnu rUla epa lxlrpoKo4rro3e

I4JI-86 llpo 3BoacrBa BoPo

EexcRom aBnacrpolrenijHom o6]jeanHeHlr,I nplNe
Es€rcr nopr,qRa 1 MnH. 480 rblc. 3aRreno( pa3ru{Eo

ro rma, 6o,rce 150 ruc. 6orror A,tn Br'monflenft{

coerrrHenxii (prc. 1), o6ecrewrBarorym OopMxpoBa

E]Ic rexxonorxqecrcu 3a(ofirlehHbrx x3aclrui, 3reMeH

roB, yrnon, orceroB, ce]cufil Il aq)eraroB.

B fipoqcccc rlpox33oacrBa (pene)rtHbDr c]rcreM I{

rcAe"r1]rii OAO <HopMair* rpoKo rcnonryer rcop

po3noHHo-croftExc r ){apoqHlne crarn. K t{ncr'ly

noao6H6rx MarepxaroB orHocr-rct ocBoeHHLIe MeTan

n)?rr{qccKon IIpoM 1lUrefl flocrblo c"reaymqxe cTar'Ill:

aycrc'Hrrnar cra"rr, 10X11H23T3MP (DI'1696M,

3 338I), r€ noropoii n3noraBrrl{Balorc'l Lpefie)I(

H6re aerMx, 3Rcnlyarrpyroqrecj{ [p!1 reMnepary

pax ao 650'C; crari MapreHclrrHoro lcracca

l3X1{ll282M@-Lll (3,4961 III). xJ horopoil

Prc. 1. He(orop'c tlln kpetro(Hblx ma€nrn

x3roraBnlBaror (penenGrle lr3!e-nltt, slcorlrryarlr

pyrclllrecr npu reMneparypax ao 500"c; Maprelrcnr-

Hocrapexxrae crarrh 03x11H10M2T-I,'\A,I{,rI
(BHC17-I4A,I,IJ'1I), ars aerarrcii, aarre"rlxo pa6o'

raronux rprl reMneparyplr. ao 500"c, a ral xe
cranl MaprencfirHo oeppnrHoro Knacca

14X17H2-III (314268 II), x3 Eoropoi l{3roraB-

,rrfiBarorcjr r{pefiextrble rfiAerr,rq, 3xcfinyarftpyeMble

npn rcMncparypa-x ao 280'C.

3rr cranr xapamep6yxrrcs noBHreHxoii tryB

cl Br..jr,HUf I D'o h r{oHueHrlalopav r4npr^crr/fr . K

BoaopolHo]i xpyrKocrr.r fl K cocrorHrrro fioBepxEocr-

Horo cnor. 3rn oco6eHHocrr c"reayer l rxrLrtsarb Ha

Bcex 3rfiax (po[3!oAcrBa, HarrlrHar or r.rcxoaHoro

Merzulr1a ]I fionqat oneparyuMtr flol.pLlr]rt Ir y[aKoB-

r. flpr paipa6or(e rexHrqecKlrx ycroBrii a,!t cra

reii, npcana3rraqefl brx lut r.orroalrolli Bnca.{KI,,

Heo6xoarMo yrnrnBar6 cneqrlDlr.recl.]re rpc6oBalrrn

ft nrracflrlrHocru Mer rra, a rirxxe K cocSotH]rlo

fioBepxHocrfi Marep ana. B Hacrojlqec BpeMt Az-re_

(o H€ Bce cyxlecTRyl)tqr.re rexH]Iqecftfie ycnoBts Ha

Marepx:lllr,r B trojrlror,r Mepe orBeqanr 9tlcoxnM

rpe6oBaH[.{M, npeAbrBrseMr,re K crarrrM turt ll3ro-

roBneHm RpenexHrrx aeranen NreroaoM xoJIoAHol

BLr('a4x/. Oxrioii J BaxHclu.ii \apaKrepr.rxKoii

O EparyxffH A.B. 17
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ruracrtrgHocr[ Mareplara qsrsercg ero cnoco6nocrl
( xoiloAHoMy EeoopMl{poBan1,Irc' B ptae rexH],I'{e_

cKrrx ycroBlii ra1'aa xapaKrepucrnxa, (aK oca.4Ka B

xo"'loAHoii cocrorntle, rapanrlpolaHa nlulr] Ha ypoR

Ie 50% r,1 or.y"r.rB)cf uonc.. n,Lt xnJl"4rroii

BbrcaAKn cr:L,rlr c rpynroii ocaAlr 50 no3Borter

rIoI) Ilrrb n]drr] cpaBHIITenI]Ho npocTble Aelarllr
(6omu c uecrmpannoii ro,'IoB(oii, Hn3KI{e rariKl{ I'r

T.n.r. OnHaho Bb'caAKa Mrror x aplrLrx a. 
'a-neii

(cT epxneBHe mae-tlrrr c xpec, oo6pa:r*w nr:rnreu n

noraiiHoii ronoB(oii 90', 120") MorKer 6blrn o6ec

neireHa ffffL rpt crereHtr aeoopMaqxn 70'80% B

nporr.lBHoM cxyqae fipn ]BroToBrreHldr llerajIet npo

r{egr 6par€ Moxer aocrsran 50 60%.

Bropoii BaxHeiimefi xapal(Teprcr{xoii crarei:i

Arr xonoA{oii BlIcaaK[ tBn,Icrct cocrorrnlre

floBepxHocrrl rlcxoAHoro Marepnana. C)ctroBnHe rpe_

6osarnrr r cocroi{Hfim Mareplara TaftoBri: Ha

nonepxHocrl npyr(oB He aofiyc(alorcg rlrreH6l, 'Ipe

rqrinrr! paccnoe la,3arcaru, ryy6ue cle4u o6pa6or

Kr.r (pEcKti), paKoB]'HH. lla noBepxHocrn Irpyr(a

aoflyc(aroTcr Me!'Ix[e qapiurtrlrbl, BMST'H6I, y(Or'I6I,

morxuc crell'I o6pa6orxr m6o :avtcrru, ne npensr_

arcntnc npelejrhHoro orIoIoHeHI{ji no afia'\Ieapy.

Aar rnlc rpe6onarns uau6o:ree norno orpaxaer

focT 14955 77.

Kax rpaBxro, aorlyctrMblc aeiDembr 6oree

0,05 MM pac(pmalorcq IDIr Macrrreocoii AcibopMa-

qnx B Br!4e rpelllrn, Haaplnron rr r.r. Oco6yo onac

H.crb rru npe^.raB,rri.r d sndax nor ro,ruuroii

6oaror, na p$n6e r paa yce- Ha npeanpxr, r
ocynrccrBruercrl 100% Kolrrpoft notepxlrocrHl1x

Ae+ercroe rorornx rcae'trii arlt rra rlrHllx
crarrei Maxnronopornos M Meroaoi{ no fOCT
21105-87 lr 

^r,I 
HeMarHrrIIHr. cranei Kan]rrntPHiIM

ucroaou "{lOM1 OB no OCT1 90282 79.

KpoMe roro, npu pa:pa6orne rexrtwecrux rpe-

6oiar rii, rpelr,j{Brj1eMr'Ix ]( KarrecrBy IrcxoAHoro

nera:raa, Heo6xorurNlo lrMerb B Bllay xe rorrbro oco

6eHHocrn rexHorornfi ]I3roToBrreHuit Aerareti, Jto Ir

cnoco6 sHr,lanxr, rapaartpyouuil cra6rrnrrrocrr

xEMr.rqecKoro cocraBa, OopMy, (orxqecrBo Ir xapaft_

rep paclpe eIeHIrs PasrutlHoro pola BIrlInrIeHlrI'r,

cTpyKryprryro x xnM],luecxylo HeoaHopoarrocrb

Tcxsolort.iec(ne fipoqecchl MexaH[' ec(oii o6pa6or-

nu aoIXIrbI ftcr(J1mqlrrr rlotB,'IeHue pa3r]rtrHoro poAa

crpl.r{rypni,rx HeoaHopoaflocret Ir roBepxHocrHblx

AcOc(ToB, tlpxBonsqxx l< xpynEoMy pa3pyueHrlo

Crpyrcrypl,r cnraBoB r crareii, OopM4yroqre-
cr Ha rexnororlr.iecl|xx cra,l]rax o6pa6orKr, eiraun-

re ,Ho B .r.{mr lra c.ryxe6Hble cBoiicrBa Ro eqHilx

rraa'ruii. Iloerouy xaxau naprxe-firaBtca Merarrra'

nocryxaoqas na OAO <,HopMra*, IloaBepraerct

BxoaHorlty I(olrTporrlo, B roM rnrc-Ie lpoBep(e Mr'rftpo-

crpyrrypn. B nexoropl'x cryqaax Meranrr roARepra-

crcr aonoJTHtrTerrbHblM npoBepl{:[\l Ir xccfle,qoBa-

Hlrj{M. TaK, IIo npeAnoxeHtrc fraBHoro xo]rcrpyKro-

pa n lraBnoro Meranrlpra OAO <I-IopManb> 'rer!l'
pe nnaB(x OepprrHo-fleprxrHoii crarr Mapl$r

16XCFI 6tIJTx Hanpa3,eHbr n nplrli,Irbl B par{(ax

olta3aH[r Tex {.recKoti I10Mo1\11 NIti lIcc-rleAoBaHt'iil

crPy(TxpH MeroaoM 3/eItrPoHHo]I MnKpocRontix x
MeToEOM MlrKpopeHrleHocfieKrpir-rbrloro aHa-'II{3a B
yqe6HoM AeMolrcrpauroHHo-ficnlnra, erlHoM rlelrrpe

HyK MT MITy uM. H.3- EayMana. B IIyK MT
.f.n.nodilH q .lpJmlphr v.loaoM r. cKrpoHHot

rflrlrpocl(omfi Ha cMxupyrcqeM 3rre(rpoHHoNr MIrL-

pocxone VEGA TS5130 r pexlrMe sHeproalrcrep-

clroHHoro aHaIIIEa npt ycRoPtmrleM Harlpj'xeHt{x

20 (B [poBeAeHLI a.r.u., npo$eccopoM ra![-'e,qpnl

<,Marepua,'roBeaeHnet norsncnlrM B.M
B pe-y,rs.a r r rrpo0FAeH'rLrx rcr,rcaueartuiii e

ToM qrlclrte n Mlr(popeHrreHocneKTpajrbHoro alrarllr3a,

6br,ro ycragoBnego, tlro B cocro:rgfix nocraBrlr

orcyrcrtsylor BRrlotrer t Bropoi Oa3t'I ro rpaHln{aM

3epcH (prc. 2 4) .

KpoMe roro, RperoKHH€ r€aerlltt lisrol.aBrlll-

BA]oTCS XAPTlrqMI{, KDryIAJI Ir3 KOTOP TJ. CO OUT II3

Aeraneii oAHoro r]xlopa3Mepa, [3roroBne r;Ie lr3

np]'rKoB o^Hofo fiyqxa o^Holji nrasr'x, Ha oaHoM craH-

xc, pa6oraroqeM 6e: nepenaaa,4rtr . ptl Btttuetltrr
crQr,rri}lx MerarrJTfl tqecRllx acibe(roB I'rnlr 6()"'16r1lr1t)

pa",.ar',r Q'.:ur-r'.xaHrvc.hl-r csoric B. napnrl

6paxyer-c,:t u Iroarepraerct Aollorlnrflerrr,HllM [c[blra-
rflrrM xltt aHarIBy Melarn (n:raaxa). Taruu o6paaou,

fiaprlriinaj{ cficreMa u3ioroBreHx,I llo3Bonter norry-

qarr cra6vmlrsre Ir rapannrpolannue Qtler(o Mexa_

Hnqec(xe cBolicrEa ael.:l-reli.

6bLdd}):6ldlobsrfufu
r{dd,}r:@td'o B,q Deb ir.rc4h4i4l

Prc. 2. Sncnponroe mo6paxelxe crpJ(ryP! o6paslra crar
16XCE, yBs!\c!!e 111000
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Ptc, 3. SicKpoEHoe rco6leelrc crpym}?H o6pmqa crat
I6XCH, yBorceMe q10 000

I{poMe roro, rrr'' Aeranefr, Irp,l fisroroereHr,Ilr
xoroprfi rieo6xoanMa 6orhuar clererrb lleoopMa-
qnfi 

'r 
6oftllrxc ycllrrj{ nbrcall(x, HyxHo pa3pa6arrr-

BaTr, cne{xM}Hrre TexEUrlec(xe ycnoBlrs Ha rlocTa3-
(y r!Iel:L{na, fipeAycrraTp[tsarcr4re He rortr{o Ebrco-

KOe KaqecrBo fipyrrcoBj Ilo u cfieqfialltHr.rc B]{Irrr
no(pnrrrd; r cMa3or( ArIr xffi (orccdqarHoc nonpbF
rue, rpaiUrr r r.r.), cnoco6crByrourx o6neEeHnro
npo{ecca Br,rcalKlr, rroB]rrllelrulo croxxocrn rHcTpy-
\teH'|a u rrlr(B]raarlnu 3a upoB noBeprGocrx Br,rca-

xuRaeMntx u3aerlir.
'l'exrononrqecKre pe,rl(xMu rcpMr.rqcuroii o6pa-

6orxu roppoeuonno croiirMx n xapofipo.rHrrx cra-
Jet, npeaHasHatreHHErx &'l' n3roroBrrcHxr r.pelIe)(-
rlbrx r{3Aerrni, B Aocrar-o,{Hoii Mepe orpa6oraxH n B

6olurumcrre o{,vaer agrerorcjl craxraprrrbrMr.
B npoqecce repM{vec(oii o6pa6orl{]r raxro

nolry{eflne MenKGepHucTon crpyxrypbr ]r Hc lorly-
crur! noBpc](AeH ii l,l x3MeHcHxi
cocTaru ToHKoro noBepxuocTHoro cros MeT:UIna.

I43ner 
'ro. 

,r,o aoj neeqro.rb x xxB),rc, tr, a. t:l,1"ii
BO MrOrOrl 3aBncxr oT \xcrorlr x crpyrf]?Horo
coclorHxr roBepxHocr . xapal(rcpHoii oco6eH-

lloc$ro HcpxaBeionlfx cTanci rBjrrrcTcr Btrco(at
TeMnepaTjpa sa(:Lnltr,r npll .qnfirerrbHbrx Bb]acpx(ax.
B p.,yrtt .:,t. Bbr.nKore\rrcparvpHoru BoJA.icfB, e

Ha roBepxxocrr, Aeranen B Bo3Al.rxHoii arMococpe
!'pr.L,ri ohr.rree1.. u npo c\uner r.u6pa.r vr,r,

nporleccn arOOFroHHoro xapaxrepa. O6$yrne-
poxlrBaxue fioEcpxHocrri ]r rblopa|xe rerxpyro4xx
3rieMeHToB rpnBoAqr It p$raorry rraaeHfi(J (oppo-

3llofluoii crofiRocrr 
'l 

xrByrrecrx Aerarcii. B

Ptrc. 4. Pe]rrrar NlnpopelneFocn€arlubno.o andma
o6pasrra cru! 16XCH, ylacror 2

p$ynbTare rr3rreHeHrr x{Ml1qecxoro cocraBa roHKo-

ro rloBcpxfiocrHoro cror rrocne rlpoBcA€H]Iq yrlpoq-
Hrmrqcii repMu.recrcoii o6pa6omr r neu no;naxaor,
Ra( rrpaBrrrlo, pacTrrutsax[u{e ocraroqHHe Hanpqxe
Hxr, r{oropbre pe3Ko cHnxaror qfiIcnfiqecrqrrc fipoq
Hocrb. I43 3a o.re|r Maqoii ronnlxHtr orr,r fioBepx

HOCTHbTe n3MeHeH t tre Dcer4a BbrsBrsroTcs cTaH

aaprHHME ncfibrrafirrri i B 3aBorctr.rx ,ra6oparo
putr. Srofn vraro.h r36erdrL noc e np n6pp-pH ,i

OAO "HotNaft" conne AHHuii Ba {$rMHo; rc{x
OrpMbr Schnetz, no3norrlorqeii co3rarr, reMrepary-
py ao 1350'C r crelerrrr Bax5ara no 105 MEap
(pnc. 5). Texnororu\ec(oii oco6cHuocrrro AaHHori

^,*ti
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rlequ tDlqerc'I 3alcajll(a B Baqry'lfe B noroEe aproHa,

no3loJlqloqalr flo''Iyrltrb trxcrym lr cBem]'lo noBePx-

Iocrb 3a.,rxri 6e3 no.,1Pa)lour.ii aec.{o, rpvriHoii

o6pa6omu um rpaBreHlrt. TepMoo6pa6or(y lr3ae"

,1x ii u3 r.oppor/oH Ho-c fuii (Lrx u,1(xpo{H r,rx cran.t
npoBoasr B BaK]T re nplr pasper{en ri 10j MEap. C

{eribro yMerll, IeHns cy6n{Maq]r[ "1eflrpyrolrlnx 
3ne

MemoB c floBepxtocrn l€pMrqec<rr o6pa6arueae

MHx aeranciii rplr reMreparwe cBLIlne 850"C, B ne'ln

ecTb Bo3MoxHocTb noBbrlllaTb aaBrelrle ocraToqHnx

ra3oB ao 6,7x10' MEap 3a cver pernaMeHrlrpoBarrHo-

ro HareKan[r B (aMepy Har?eBa l]eq{ apro}ra-

Ka.recrBo rocralrrreMoii 3axa3.lrKy IIpoIy(IIx

mpamupyerct,4eiicrB,'lorqeri ctcreMofi ynpaBreHlrt

(arrecrBoM, noropM coorBeTcmycr Moae"rtrir cl{crerl

(aqecrBa Iro ltexAylrapo^HbrM craHAapra ISO

TexHr.recErii WoB€ft rQenexHon npory('Inn no

(pr{repnfilr 3(cnJryarallxolltloil HaIe'ItHocllt coor_

rercrnyor rpe6oranuarr Mexaynapoanilx cranAap-

ToB rr Haxorsr np[MeHeHne B (oHcrpyRqutx 6e3

orpaE[qeHIrt pecypca 3(cllIyarlrpyeMot rex]ItlK]'|,

AanbHefirrnM narlpaBrelrieM pa3Burl'rt c creMll

rrerreaxMeHra (aqecrBa rlBrltErcs cep, Irq]{(alllrq Ha

HopMir AS/EN/JISQ 9100.

AS 9100 _ ?ro rplr3HaHHbril Bo BceM Mxpe crall-

aapr cncreM MeHeaxMe Ta xatrecTBa B aB'Iaqxotr

Hoj:i rpoMlnrllreHHocrl.l. I43BecrHblii (aR AS 9100 B

CeBepHoii AMepI'(e, EN 9100 B EBpore x JISQ 9100

B A3nl! sroT cranaapr co6:rroaaercs fi rrorl63ye1lt

no/r.p^hoil .o .ropoHbr E.ntu Y npox3Boanrc'leii

orpacrrr, cpeAt l(oroprlx Airbus, BoeinS, Rolls

Royce r GEAE. B AeltcrBrrerbHocrr, cePrlribul(a-

Illrr no AS 9100 tRrterct 6a:onmI rpe6oranteu'

noTopbie 9rn (oMIIaHlt'r fipear,tBntloT .BollM

no.raBU{fl(aM. B o.HnBaHHoM na rpe6oeauurr

ISO 9000 crarraapre AS 9100 yAerterc.r oco6o€

BHnMaHlre xaqecrBy, 6eaonacnocrr lr Texroro :tM

so scex o6"lacrsx ae]4aruoHHoi ltpoMHnlreFFocrri I,r

Ha nporsxelrlrt{ Bcei:i qenfi nocraBon. CraHAapr nplr_

MFHrrv ArLt npFnnpxeTTrii rpa,<laH.*o; Y Bo, Hrroii

OAO <HoprIa"rr>, ItaE r Mnorxe npeAnpntfiq
pocctiiic(oro a3IralpoMa, PyI{oBo crByerct noroxe-

Hr.rrMr A}roMarlr3(poBaHHoii CrcrcMbl MeHeAx_

r"reura Ka{ecma (ACMK)- Ha p,rc- 6 npnBeaeHil
(DlruxqlorIa,'nnuc noacrrcreMbr ACMK

SaKEo'reEre

Aeiicr:3)'Ioqa,l rexHonoMt npolr3toAcrBa (pe

nerKHbDr cl{cTeM, cficTeMa l{aqecTBa, ficcneaoBaxl'lt llo

Aanbneii eMy noel'luleHlrxl (arrecrBa Kpen4rcr6lx

rBAeflrii llo3Bortn)r Bbmorlrerb rp€6oBalrEq feEe-

p€

pa

xp
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Prc. 6- OrEoruonubEde rcnclcr€Md ACMK

ABToMarr4rlpoBasHat cEcreMa MeEeAxMeqra a{asecrBa (ACMK)

YIIPASJIEHI,IE IIPE,4IIPI4'TI4EM

TPI.IMEHITEII,HO K KAT{ECTBY

(oncpaTnBEoe ynpaBneElre xaqqcrBoM

npoayrrudi Ir npoqeccoB)

PYKOBO,4CTBO NPEAIPH'TI4EM
NPI4MEHI'TENI'HO K I{AqECIBY

(B6lcErd ypoBeuE ),rlpaBreEl'rt
r€secrBoM rrpoaylqrn u fipoqeccoB)

OneparuBHoe lj3Mepe]nre It l(orflpon! JryoBE

xasecTBa Ipoayr,qr, 
'r 

flpoqeccoB Ha comsetctBte

rLranoBoMy r{nr, npeArlaraeMoMy ]?oBI o xasecrBa

Pa3pa6orm trorlrruxx, qgnei n
(oopaunaqrrr aetre,EEocTlI B

o6tacM LasecrBa

Ofi epartBHoe BlqereHne pec)?coB,

3arrnan4)oBaHnhlx arlt flpoqeccoB otreparl{Blroro

KoHTporr Ir BoccraHoBrreHat (KaapoBdc,

Marepna,,r6H'Ie, lFEaEcoBlie, EribopMaqtolrHEle)

Iharff poBa.Irte (crpai€MqecKoe

n mrrlrqeqroe) )?oBlrt KaqecrBa

BHAen€Hre pec'?coB,

Tpe6yei6rx AJlt
pe3yrErarrrBnocr-u ACMK Oneparraioe yq)aB,relifte Ir Boccr?uroBrerflre )4)oBlrt

KaqecrBa trpoayxrufi Ir rymqeccoB (cra6li,lIr3allltt,

IlocrorEroe ynycEeHne ACMK
lr cDoeBpeMeHsoe BEe.qpes[e

rrye. a,roxeElti ro
ycoBeptrrescrsoBlulr{o,

. lroErponrorrcnomrerBtl

OtreparrBnoe ynycEelrue ACMK n cBoeBpeMeEHoe

BHeApeHne [peaioxeErii rlo ee

ycoBeplre{c"rBoBaHItro, KOHtpOlrE lrcnonHesxt

20
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pa-rlLnllx KoHcrpynropoB atsxaqr.roHHot rexrrlEfi npx
xcnbnaxlrr rexHrrKn ar'rr DoarBcprq4enxs 3arB"rcHno-

ro pecypcr ()6 sron or4ererLcrlyer, HanprMep, cep-

T]iorira1r MAIta (MenrAruapoaHoro aBrarll1oHHoiro
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