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Baw HaodexHbIU napmHep 8 npou38o00cmeae y2/1epo0H020 80J/I0KHA

KomnaHus Harper International sBnsieTcs oTpacnieBbiM naepom B 061acTyi TEXHONOMI TEPMUYECKON 06paboTKm
AJ1S NPOU3BOACTBA YrNePOAHbIX BOMOKOH. Mbl Hauanu paboTaTb B 3TOM CErMeHTe pbiHKa C Hauasa ero pasBuTus B
1970 rogy. C Tex Mop Mbl MOCTOAHHO NpeAiaraem NPou3BOAUTENAM BONIOKHA MHHOBALMOHHbBIE PELIEHUA, MOMOras
UM JOCTUraTh BCe 6onee BbICOKKX Pe3ybTaToB.

KomnaHus Harper International He umeeT cebe paBHbIX - MHOTONIETHWIA OMNbIT PaboTbl B OTpaciu,
BbICOKOKBaNNGULMPOBaHHbIE TafaHT/MBbIE CNeumanucTbl. Mbl Cneumnanmsnpyemcs Ha HOBbIX YHVKaNbHbIX
TEXHUUYECKUX PELUEHUAX, UCMIOMNb3YS UCKMIOUMTENBbHYIO FY6UHY 1 LUMPOTY 3HAHWIA, N306peTaTeNbHOCTD 1
TBOPYECKWNI NOAXOA HaLIKX CNeLnanmncToB.

B nnue komnaHmu Harper Bbl 06peTeTe NapTHepa, 0651afatoLLero YH1KanbHbIMM BO3MOXKHOCTAMU U OMbITOM, KOTOPbIe
MO3BOJIAT BaM NPEBPaTUTb TPYAOEMKUIA 1 CIIOXKHBIV NPoLecc TepMoo6paboTKM B AeATENbHOCTb, MPUHOCALLYIO YCreX.
Huv onHa popyras komnaHWsA He CNOCO6Ha NPeANOXNUTb TaKON BCEOOBEMITIOLLNIA MOAXOS, K 06CYKMBaHUIO, KOTOPOe
OCYLLEeCTBNAOT NpeJaHHble CBOEMY Aiefy 1 OMbITHbIe CrieLManucTbl. IMEHHO MO3TOMY CaMble MPOrpeccrBHbIE B MUPE
npeanpuATAA, 3aHMaloLLMeca NPOU3BOLCTBOM MaTePMaoB, a TakxKe nepefoBble Pa3BMBaOLLMeCcs KOMMNaHNN B
cBoell paboTe LeNMKOM NosaraloTcs Ha HEOPAMHaPHbIE 1 HOBaTOPCKUe cuctembl Harper.

KomnaHwna Harper npepnaraeTt He TOJIbKO BbICOKOTEXHOIOTMYHbIE CUCTEMDI, pa3pa60TaHHb|e no HOBENLUNM
TEXHONOIMNAM, HO N BCECTOPOHHIOK NOAAEPKKY CBOUM KJTMEHTAM.

TexHonornyeckan NMHWA NO NPOV3BOACTBY YINepPOAHOro BOMOKHa KoMmnaHuy Harper International B
HauwnoHanbHom nabopatopun Oyk-Pugxx (Oak Ridge National Laboratory)




TexHonornyeckme NMHNK

Kakmmu 6bl HY 6bInU Lienn 1 NOTPEOHOCTY HALLMX KNMEHTOB, Mbl FOTOBbI MPEASIONKNTb UM CaMble NepefoBble
TexHonoruu. PeweHnsa komnaHuy Harper BkntoyatoT B ce6s nabopaTopHble TEXHOOrMYecKme nMHUm MicrolineTM
NNOTHbIE TEXHONOTMYECKNe NIMHIK, HanpUMep, cnonb3ytolmeca B HaumoHanbHom nabopatopun Oyk-Puax
(prcyHoK cneBa) 1 NofMHOMACLUTabHble TEXHOMOMMYECKME IMHUN LWNPUHON 3 1 4 MeTpa. Mbl UMeeM OnbIT paboTbl

C Pa3fIMYHBIMM NCXOAHBbIMU MaTepuranamu, BKIIloYas NoANaKpPUIOHUTPUA, NEK, TMITHWH, NOINSTUNEH U BUCKO3Y,
rofaBaemblix B BUJE XKryTa, HETKAHOIO MaTa Win OTAENbHbIX BOTOKOH. PaboTa ¢ ofH1M NapTHEPOM Ha BCex 3Tarax,
OT MoJaun NCXOAHOro MaTepuana Ao cbopa rotoBow NpoAyKLUMK, MO3BONNT HanaauTb 6onee YeTKNIA U CTabUNbHbIN
npouecc. Harper o6nagaet UCKNOUMTENIbHOM BO3MOXKHOCTbIO CBA3aTh Pa3nyHble NPOV3BOACTBEHHbIE STarbl B
e[IMHY0 TEXHOMOTMYECKYH0 JIMHUIO, YUTO obecneyrBaeT MakcMasbHO 3bGeKTVBHYIO paboTy Ballero npeanpuAaTus.

TexHonornyeckue nMHUM KOMNaHUM Harper BKoYatoT:

0 TpaHCMOPTHYIO CUCTEMY U CUCTEMY NPEABaPUTENbHOM 06PABGOTKYM
maTepuana

0 Cuctemy obe3BpexnBaHua oTpaboTaHHOrO rasa
o CucTemy yrnpaBneHus 1 KOHTPonA

o [leun okncneHus

0 HuzkoTemnepaTypHble 1 BbICOKOTEMMNEPATYPHbIe Nneyn KapboHm3aumm,
CBEPXBbICOKOTEMMEPATYPHble neun rpaduTaymm

TpaHcnopmHas cucmema u npedsapumesibHas o6pabomka mamepuana

Mbl peluaem BeCb KOMMIEKC BOMPOCOB, OTHOCALLMXCA K TPAHCMOPTMPOBKE
MaTepuana rno BCel NMHUK, He OrpaHnuMBanch PaboTon OTAebHOro Moayns.
Mcnonb3ya cBoi HaKOMMEHHbIN OMbIT, Mbl CO3aeM XOPOLUO CMaHUPOBaHHYO
KOMMMEKCHYI0 TPaHCMOPTHYIO CUCTEMY, UTOObI 06ecrneumnTb Haunyullee
bYHKUMOHMPOBaHMeE, NPefoTBPATUTb CHUXEHME MPOU3BOANUTENIbHOCTH,
NPOMNYCKHOM CMOCOOHOCTA 1 KayecTBa.

KomnaHusa Harper nmeet 3HaHWsA 11 onbIT B 061aCTV NpefBapUTeSIbHON 1

nocnegytoLern o6paboTkn MaTeprana, a Tak»Ke ero NoAroToBKM ANA NPUMEHEHWA Pa3NNyYHbIX MeToA0B 06paboTKu:
XVIMUYECKUX, SNEKTPOXMMUYECKIX, MNa3MeHHbIX Un ra3oBblx. Mbl yaenaem ocoboe BHYMaHMe ynpaBieHuIo
XVIMUYECKUMI NpoLeccaMmm, MUHMM3aLUmmn 1 06paboTke BpeaHbIX KOMIOHEHTOB.

Cucmema obe3spexxusaHus ompabomaHHo20 2a3a

B cBoem nogxope K o6pa60TKe ra3oB KOMNaHuA Harper npecanegyeTt HeCKOJIbKO uenen. ﬂpe,qnaraeMble Hamun
KOHCTPYKLNWN HE TOJIbKO OPUEHTNPOBaHbl Ha OTBO[ OTpa6OTaHHOFO rasa un ero O4YnCTKy C MMHMMaJlbHbIM yu4ep60M
Ana skonorun. Mbl Tak»Ke TLaTesbHO ULLEM Cnocoobl pekynepaunm sHeprmm BHyTpu rnpouecca.

Mbl nomoraem 3akasumkam 3yUnTb pasfivuyHble BO3MOXHOCTY AN1A MOBbIWEHNA SPGEKTUBHOCTU U MHTErpaLm
TEMNMOBbIX M SHEPreTnyYecKmx NpoLeccoB. Bce oHM HanpaBieHbl Ha COKPaLLEHMe SKCMNyaTaLMOHHbIX 3aTpaT 1
rosiyyeHve KOHKYPEHTHOrO NpenmMyLLecTBa.

Mopxon KomnaHuM Harper BbIXoAMT 3a paMKuM NPOCTON 06paboTKM BpeAHbIX ra3oB U GOKYCHpyeTcs Ha
B3aVIMOZENCTBUM MeX Y 000pyAOBaHUEM A8 TEPMOOOPA6OTKM 1 060pyAOBaHNEM A/1A 06e3BPEXKBaAHUA
oTpaboTaHHOro rasa. Haww cneynanuctol 06n1agatoT ry6oKUMI 3HaHUAMY B pa3paboTKe 1 MPOon3BOACTBE
MHOTOMPOXOAHbIX Neyei OKUCIIeHNA, pereHepPaTUBHbIX TEPMUYECKUX OKUCTIUTENEN, Fa30BbIX FOPesioK, MOKPbIX
CKpy66€epOB, Cyxux cCKpyb6epoB, pUNbLTPOB, TEMNIO0OMEHHMKOB, KOHAEHCATOPOB U CPeACTB YTUAN3aLUM BOLOPOA.



lNonHocmeto UHMeepupoedaHHbie cucmembl ynpdaeJieHUA U KOHMpOJiA

C camoro Havana komnaHua Harper paspabatbiBaeT XOPOLLO NPoAyMaHHble
yeTKMe NocsiefoBaTeNbHOCTM onepaLuii, 4Tobbl ONTUMU3MPOBaTb pabounii
NpoLEecc 1 NOBbICUTb KauecTBO. Halun MHTerpmpoBaHHble CUCTeMbl yNpaBneHus
o6beauHAIT BCe 000pyAOBaHMe B LIeHTPanmn3oBaHHy ciuctemy. B pesynbtaTe
rosiyyaeTca eiviHbIi KOMMEKC, paboTaroLimii Ha ofHoW nnatdopme ynpasneHus,
a He Ha HEeCKOJTbKMX M30/IMPOBaHHbIX NnaTdopmax.

YcoBepLUEHCTBOBaHHbIN NYNbT YyNPaBfieHWA COAEPKUT LIBETHON Ancnnen ¢
BbICOKUM pa3peLleHneM 1 NporpaMmmHoe obecneyeHue Ha 6asze Windows®

1 obecneunBaeT NPOCTOM KOHTPOJb 3a TemnepaTypo, ynpasieHne

CUrHanm3aumei, nMHeapu3aLmio XxapakTeprUCTMK TEPMOMNapbl, COXPaHeHVe 1
OTKpPbITVE NPOrpaMM TEXHOSIOMMYECKOro NPOLeCcca, a TakKe apX1BUPOBaHME JaHHbIX 1 nHTepdelica B LeHTpasbHbIX
cncTeMax ynpaeneHus. Takke AOCTYMHbI HOBble GYHKLMW, TaKre KaK yaaneHHbI MOHUTOPUHT 1 ynpexaatoLlee
npodunakTmyeckoe 06CnyxrBaHme.

Hawwm pelieHmns He ToNbKo ob6ecneurBaoT HOPMasbHYI0 PaboTy, HO TakKe HamnpaB/eHbl Ha NMOBbILLEHVE YPOBHS
6e30MacHOCTM 1 obecrneyeHie 3alKTbl B MEPEXOAHbIX COCTOAHUAX, HAUMHAA OT PEXKUMOB 3aryCKa 1 OTKIIIOUEHNSA, Tae
BbIMONHAETCA KOOPANHALKMA PaboTbl OTAEbHbBIX G/TOKOB B HY»KHOW NMOCNeA0BaTe/IbHOCTU A4J1 3aLMTbl onepaTopa 1
060pyAOBaHMS, U 3aKaHUMBAA aBAPUIAHBIMI COOBITUAMY, HANPUMEP, MPU 3K30TEPMIUYECKOM dbdeKTe 1nr notepe
SHepProcHabXeHws, rae MHOrOypOBHEBas 3allMTa No3BoNAeT obecneunTb 6e30nacHoe ynpasneHve IMHnei.

TexHo102uu mepmoobpabomku 8 nedax kKapboHuzayuu u 2pagpumayuu Harper

KomnaHusa Harper anseTca MupoBbIM JIMAEPOM B 06/1aCTV TEXHONOTMI NPOV3BOACTBA NeYeld, NpefHa3HauYeHHbIX A
MCMOMNb30BaHUA Ha MPeAnpUATMAX MO NPOW3BOACTBY YINIEPOJHOIO BOSIOKHA, U NpefnaraeT HU3KoTemnepaTypHbie 1
BbICOKOTEMMEPATYPHbIE Neyn KapboHK3aLMK 1 CBEPXBbICOKOTEMMEpPaTYpHble neun rpadutalmmn Ans npon3BoacTea
BbICOKOMOZY/IbHOTO YrNIePOAHOr0 BOSIOKHA.

KomnaHusa Harper co3gaeT crcTembl, CMOCOOHbIe ANUTENbHOE BPEMA HafieXHO paboTaTb NPU BbICOKMX TeMepaTypax,
1 BKNafblBaeT B UX CO3[aHNe CBOW 6OraTblili OMNbIT Y MHOXKECTBO COOCTBEHHbIX 3aMaTeHTOBAHHbIX TEXHUUYECKNX
peLueHn.

yCOBepLIJeHCTBOBaHI/Iﬂ B KOHCTPYKUUN WeneBbixX neven Harper

0 YHUKanbHasA cuctemMa M3oMALnmM OT BHELHEN Cpefibl CKITIoYaeT MPOHNKHOBEHVE aTMOChEpPHOro Bo3lyxa BHYTPb
neun 1 obecrneyrBaeT NCKIOUNTENTbHYIO O4HOPOAHOCTb NMOTOKa ra3a B xofe npotecca

o MpoaymaHHas KOHCTPYKLMA HarpeBaTesbHbIX S1eMEHTOB 06ecrneyrBaeT CTabUNbHOCTb TemMnepaTypbl
O YnyuyleHHasA c1cTema Ternon3oALMy No3BONAET COKPaTUTb SHepronoTpebneHve
O YCTONUMBBI K HayrNepoXmBaHuio Mydesib C NOBbILLEHHbIM CPOKOM CITyK6bl

o Perynuipyemble »ano3u Ha BXOZHOM U BbIXOQHOM 3aTBOpax Meyu, No3BonsioLye TOUHO KOHTPOMPOBATb N30NALMIO
BHYTPEHHel aTMochepbl OT BHELHEN cpegpl

0 XopoLUo 3apekoMeHOBaBLLVE cebsl aTMOChEPHbIE NPOAYBOYHbIE KaMePbl MO3BOJISIOT MOBbLICTH KAYECTBO NPOAYKTa U
YBENMUMBAIOT CPOK SKCMITyaTaLy CUCTEMbI TEMTOU3ONALMMN NEYN.

XapakTepucTuku wenesbix neuen Harper

o Temnepatypa fo 3000 °C O Mcnonb3oBaHre YHKanbHOW cpeabl (@proH, a3ot, CO2, BoaAHoOM nap)
O DneKTpuYeckune Unm rasosble O YCTOMUMBLIN K HayrnepoKuBaHuio mydenb
o YpoOHbIi fOCTYM BHYTPb ANA O HeckonbKo TemnepaTypHbIX 30H BHYTPM neyu ¢

obneryeHna obcnyXmnBaHus HE3aBMCUMbIM yNpaB/ieHEM

o[lonHasa npegBapuTesbHaA c6opKa N aKKypaTHaA pa36opKa MO KOMMOHEHTaM, C UeJiblo COKpalleHWA Tpyao3aTpaT Ha
OKOHYaTeJIbHYIO C60pKy N YCTAaHOBKY Ha MeCTe 3Kcn1yaTaunm



TexHonozauu mepM006pa6omKu 8 ne4ydx OKucJieHuUA Harper

KomnaHnusa Harper npefanaraet yHMKanbHble Neyy OKUCIeHVA B AOMONHEHNE K MeYam A1A MPOV3BOACTBA YINIePOAHbIX
BOJIOKOH, KOTOpPble CUMTAIOTCA NyULWMMI B MUpe. [1N1A yAoBNeTBOPeHMA pacTyLeil NOTPeOHOCTY B YCOBEPLIEHCTBOBAHHbIX
neyax oKMCIeHNa KoMNaHna Harper npegnaraeT COBPEMEHHbIE Nneyn, B KOTOpble B KaueCTBe NCXOAHOro BeLlecTBa
3arpy»KaroTca NOANAKPUAOHUTPUIIbHBIE HATU/KIY Tl C LUMPUHOWN NPOTArMBaeMoro nosioTHa ot 300 mm o 6onee yem 4000
mm. ObopynoBaHue, NpeasiaraeMoe KomraHmer Harper, oTnmyaeTca HamumeM MHOXKECTBA YCOBEPLLEHCTBOBAHMIN, He
VIMEIOLLMX aHAJIOrOB Ha PbIHKE, BKITIOYas:

O YHUMKaNbHY0 CCTEMY U30AALMM aTMOChEPbI MeUn OKUCTIEHNA OT BHELLIHEN cpeapl

0 YcoBepLueHCTBOBaHHOE 060PyAOBaHNME A1 KOHTPOSIA MOTOKa BO3yXa B Neyn OKUCSIeHNA

0 YcoBepLUEHCTBOBaHVE KOHCTPYKL MU pacnpefennTens BXOAHOrO NOTOKa BO3yxa 1 BO3JYXOCO0PHMKOB
0 BnoyuHyto KOHCTPYKLWMIO AnA obneryeHns cOopKu 1 yCTaHOBKM

0 YcoBepLIEHCTBOBAHHbIE PaCXOAOMEPDI ANt HEMPEPbIBHOTO OTC/IEXMBAHNSA PELIMPKYIALNA 1 BbiNycKa
OTpaboTaHHOro rasa

[nA HalwKMX 3aKa3uMKOB TaKre TEXHONOMMYeCKne yCoBEPLLEHCTBOBAHWA O3HAYaoT COKpaLLeHe BPeMEHN OKUCIEHNS,
paclumpeHme Arana3zoHa CKOpoCTe paboTbl, FAPaHTUIO CTabUIBHOCTY TEMNEPATYP NPY Pa3fIMYHbIX CKOPOCTAX Nofaun
rasoB 1 ONTUMaNbHbI/i KOHTPOJb 33 TeUEHNEM NPOLIECCa, YTO, B KOHEYHOM UTOre, 06ecneYBaeT BbICOKOE KauecTBo
BOJIOKHa.

BakHOW OTNMUNTENIbHOM OCOBEHHOCTbLIO HOBELLIEN KOHCTPYKLMMW MeYn OKACIEHUA ABAAETCA cucTeMa

n3onsaumMm atmochepbl Neyy OKUCTIEHNA OT BHELLHEN cpefbl, KOTOpasa COKpaLLaeT 06beM HEKOHTPONMPYEMbIX
BbIOPOCOB 3arpA3HALLMX BelecTs B aTMocdepy, yBenmursaeT paboumnin o6bem neum 1 obecneunBaeTt MeHbLee
SHepronoTpebneHme No CPaBHEHMIO C aHaNOramMy KOHKYPEHTOB.

K uncny popaboTok Harper, KacatoLmxcsa KOHTPObHO-U3MepPUTESNIbHbIX NPUOOPOB, OTHOCATCA ABYXYPOBHEBAs
MeToAMKa 6anaHCMPOBaHMSA, BbICOKOYYBCTBUTESNIbHbIE CUCTEMbI 3aKaslKM U ObICTPOro OXaXKAEHUs, KOHTPOJIb BbIOPOCOB
1 6e3onacHas cnctema cbpoca faBneHus. Kpome Toro, MoaynbHasa KOHCTPYKLUA obopynoBaHus Harper agnseTcs ewle
OAHUM MPEenMyLLECTBOM, OT/IMYAIOLLNM ee OT KOHKYPEeHTOB. [11a Hawwnx neyen xapaktepHo 90%-Hoe (Mo cpaBHEHUIO C
aHasioramm) CokpalleHve Tpyao3aTpaT Ha MOHTaX MOJTHOCTBIO FOTOBOW K 3KCMJyaTaL My onbITHOM cuctembl (300 mm).

Kpome Toro, akcrneprMeHTanbHas neyb, C BO3MOXHOCTbIO pa3HOHanpaBieHHON NoJayn ra3oBo34YyLLHON CPefbiv
OKUCNeHNs, ABNALWancA CO6CTBEHHON pa3paboTKom koMmnaHuy Harper 1 Bxoaawas B coctaB cuctemol Microline
ob6ecneyrBaeT BO3MOXHOCTb NapafiefibHOro, MonepeyHoro 1 HACXOAALEro NOToka BO3Ayxa BHY TPy TepMoKamep
neyu, YTo NO3BOJNIAET PeasibHO OLLEeHUTb BO3MOXHOCTM METOA0B, NPefyCMaTPMBaIoLWMNX UCMOSb30BaHME PAa3HbIX
NMOTOKOB. TeXHMYeCK/Ee XapaKTePUCTMKM JaHHOW Neyn MOBTOPAIOT MU NPEBOCXOAAT Nyylune Ansa AaHHOTO Knacca

neyemn nokasaTenu OHOPOAHOCTW BO BCEX MOTOKOBbIX peXmnmax.




lMepexo0 k Ho8bIM Macwmabam npou3soocmea
U onMuMU3ayusa mexHos102u4ecK020 npoyecca

Bbixop Ha pblHOK 6yaeT bbicTpee 1 3dpdeKTNBHee BMecCTe ¢ npoLeccom Ignite™ X e
OT KomMnaHum Harper. Harper no3sonsaet KomnaHUAM co3faBaTbh NepefoBble I n I t E
MaTepuasbl Kak B TaBOPaTOPHbIX, TaK 1 B MPOMbILLAEHHbIX MacluTabax, momoras

NpPeTBOPUTb UHHOBaLMW B peasibHOCTb. icnonb3ya cBoi 6oraTtbili OnbIT B

0651acTy TepMuYecKkon 06paboTKK, Mbl MTOMOraeM HaWMM KITMEHTAM 4OCTMNUb

ycnexa npv paclwpeHnn nx mactabos Npon3BOACTBa.

MNoppep»ka Harper kopnopatneHbix ueHTpoB HAOKP, yHnBepcnTeToB, rocygapCTBEHHbIX yupeXkaeHuni unmn ctapt-anos
HauMHaeTCA Ha CTaAuUM Hay4YHbIX UCCeloBaHNIA 1 pa3paboTok. Mbl cTaB/MM CBOel 3agaveli MOMOYb HaLUUM KNMeHTaM
NpeBpPaTUTb MHHOBALMOHHbIE peLleHNa B 061acTy NepCcneKTUBHbIX MaTepPUasioB B HOBbIE NPUObIIbHbIE PbIHKY.
brnarogaps Hawemy onbITy paboTbl Ha PbIHKE YrePOAHOrO BOIOKHA, Mbl MOMOFaeM HalUMM KiMeHTam pa3paboTtaTtb
TepMUYecKne NpoLeccobl M NPaKkTUYeCKn peann3oBaTtb X B FOTOBbIE TEXHONOMMYeCKMe INHUN.

UH)xeHepHO-mexHuU4YecKue uccsie008aHuUs

Hawwm KnneHTbl nonaraoTca Ha OMbITHbIX TEXHNYECKMX CMeLManncToB KOMNaHmm Harper B NpoBefeHnmn AeTanbHbIX

nccnenoBaHUn Ana onpegeneHnsa TeXHMYeCKUX TpeboBaHuin K 060pyfoBaHMIo M MapaMeTpoB npoLiecca npu

pa3paboTke TeXHOMOrMyeckoro obopynoBaHus; GrsHec ctpaternii  GMHaHCOBOro NNaHMPOBaHUA. Halwm wrpokme

BO3MOMHOCTU MHXXEHEPHbIX UCCIIeOBaHMI B 06MacT TEpMOOOPaboTKK, MOMMMO MPOYEro, BKIUAlT B cebs

cnepyouyee:

O pa3paboTKy Mogesel NPOr3BOACTBEHHbIX 3aTpaT

O 3KOHOMMYECKMI aHanm3 Npon3BOACTBEHHOrO NoTeHUMana npu
NCMOb30BaHNM TEKYLLUX TEXHOMOMMI U NPU UX paclUMpPeHnr

O aHanu3 1 pacyet Haubonee noaxoAALLen CUCTEMbI
TepMoo6paboTKM ANA NPON3BOACTBA MHHOBALIMOHHbIX MaTepranos

O BblfIBIEHNE BO3MOXKHOCTEN YNyULlEeHNA KauyecTBa N3[enmna u
CHVXeHUA 3aTpaT

O aHanu3 peLlleHnin ANa nepexofa oT CEPUNHOro NPOM3BOACTBA K
MaccoBOMy

MH)I(eHepHO-meXHU‘JECKue uccnedosaHus

KnueHTbl KoMnaHuy Harper MOryT BOCMoONb30BaTbCA Hallel NPOV3BOACTBEHHON MNOLAAKOW A1 NPOBepPKM
COBCTBEHHOrO TEXHOIOMMYECKOro MpoLecca MPON3BOACTBA YINIEBOSIOKHA, OLIEHKM peanv3yemMoCTy HEMPepbIBHOIO
NPOW3BOACTBA M MPOBEPKM PacUeTHbIX NapameTPOB ANA faNbHENLLEero paclupeHuns.

B KauecTBe feMOHCTpaLunmn CBOMX BO3MOXKHOCTEN 1 STasfloHa YCyr KOMMNaHuA Harper npegnaraeT pagy CBOMx
KNMEHTOB 03HAKOMUTbLCA C NOJTHOLEHHOW OMbITHO-MPOV3BOACTBEHHOM IMHMEN NO U3rOTOBMIEHNIO YINePOAHOro
BOJNOKHa B [opTyranuu. Ha 3Toh npon3BoACcTBEHHOM NIOLWaZKe HaXO4ATCA 3anaTeHTOBaHHble KoMnaHumen Harper
yCOBEpPLUEHCTBOBaHHbIE HN3KO- 1 BblICOKOTeMMNepaTypHble neyu, paccuntaHHble Ha 800 °C n 1800 °C cooTBETCTBEHHO.
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YnpasneHue 3¢ PpeKTUBHOCTbIO
3KCNyaTaunmn N SHePromcnonb3oBaHUA

Mporpamma Beacon™ pa3paboTaHa ¢ Liefibto NOoBbIWEeHUA 3PPEKTUBHOCTA

NCNOMNb30BaHNA SNIEKTPOIHEPTUN U CHUKEHNSA SKCMyaTaLMOHHbIX -

pacxonoB NyTeMm TLATENbHOTO aHanM3a npoLecca 06paboTKM

YrNepoAHbIX BOIOKOH. DTO eAUHCTBEHHOE B CBOEM pPofie NpeasioxKeHue, ea ED I—I
OPVEHTVPOBAHHOE Ha TO, YTOObI MOMOYb NPOV3BOANTENSM YINIEBONOKHA

OOCTUYb BbICOKOIo PpOCTa B pa3BMBaOWNXCA CEFMEHTAX PbIHKA, TAKNX KaK
aBTOMOOW/bHasn MPOMBbILTIEHHOCTb.

™

Mcnonb3ysa 6oratbii onbIT B 0611aCTV TEXHONOMMI NPOU3BOACTBA NEYHbIX YCTAHOBOK, HAKOMJIEHHbIM C MOMEHTa

MX NOABMIEHMA Ha PbIHKe, KoMnaHua Harper International paspaboTtana Moaesnb, C MOMOLLbIO KOTOPOW MOXHO
BbIMOJIHWTb @aHaNN3 Pa3fiMyHbIX 3aBOACKMX KOHOUTYpaunii 1 BO3MOXHOCTEN, CXOAHbIX KOMMOHEHTOB, Bap1aHTOB
VHTerpaumm n napameTpoB pereHepauumn SHeprm 1 oLeHNTb BANAHME TEXHOTOTMYECKOW JINHNN Ha OKPYKatoLLyto
cpeny. Mogenb Beacon — 310 KoMmnneKcHblIn aHanu3 6onee 100 pacyeTHbIX NapaMeTPOB. DTa MporpaMmMa
pa3pabaTbiBaeT 6a30BYIO IMHUIO M KOHKPETHbIE MPOU3BOACTBEHHbIE MOKa3aTesn, KOTOpble MOXHO MCMONb30BaTh
ANnA pa3paboTKM NNaHOB MOAEPHMU3ALMU C LieSiblo 6051ee SKOHOMHOIO NCMNONb30BaHNA SHEPTUW Y CHUXKEHNA
SKCMnyaTaLMOHHbIX PacXo4oB.

KomnaHwusa Harper npegnaraet nporpammy Beacon gna npovnssogutenen
YrNepOAHbIX BOMOKOH, 3aMHTEPECOBAHHbIX B AOCTUXKEHMM BbICOYANLLNX
pe3ynbTaToB C MeHbLUMMM 3aTpaTaMu 1 6e3 yuiepba Ana okpyKatoLen
cpepnbl. Mbl siBnsiemca sKkcnepTamuy B 0651acti 06paboTKy yriepogHbix
BOJIOKOH 1 CTPEMMMCA MOMOYb PACKPbITb MOMHbIN NOTEHLUMan AaHHON
NHAOYCTPUN.

nOﬂHOHEHHoe mexHu4yecKoe U cepsucHoe O6Cﬂy)KUBGHue

CoBpeMeHHble MOTPeGHOCTY B NPEBOCXOAHOM KauecTae, 3GheKTUBHOCTY,

HaAEXHOCTU, MUHUMaNIbHOM BpeMeH NPOCTOA 1 MOCTOAHHO YMNOTHAKLIMECA Lllse
rpauKM NOCTaBOK NPOAYKLIMM Ha HALIMOHANBHBIN U MeX1yHapOAHbII

PbIHKI 06YCIOBAMBAIOT HEOGXOANMOCTb B HOBOM YPOBHE CBOEBPEMEHHOTO

KOMIMJIEKCHOIO MNOC/IENPOAAXKHOIO TEXHNUECKOTO OOCYKNBaHKA 1 PEMOHTa
060pynoBaHMA.

KomnnekcHoe obcny»xrBaHuWe, BbINOMHAeMOe KOMaHAoM cneuunanmctos Pulse™ komnaHum Harper, obecneuviBaet
TEXHUYECKYIO MOJAEPKKY MO OHOMY 3BOHKY, 06Cny»KmBaHe 060pyaoBaHWA MO MEeCTY 3KCMIyaTaLmn Ha BHYTPEHHEM
N MEXAYHAPOAHOM pblHKaXx, CO34aHUe NporpaMm no ynpexaatoLemy npodpunaktmyeckomy o6cyKnBaHuio v
PEMOHTY, ObICTPYI0 JOCTaBKY GUMPMEHHBIX 3aMacHbIX YacTel U MHXKEHEePHble PeLIeHsA A1 LWMPOKOTo CeKTpa
TpebOoBaHWI KNEHTOB MO O6CTYKMBaHWIO 1 PpeMOHTY. KomaHaa cneunannctos Pulse ncnonb3yeT nHHOBaLuy,
COBMECTHbIE C 3aKa3UMKOM YCUNA 1 OMbIT, OCHOBAHHbINA Ha HAKOMMEHHbIX 3@ MHOTMe Fofibl 3HaHMAX TEXHONOT I

NPON3BOACTBEHHbIX MPOLECCOB, AJ1s1 NPEfOCTaB/IEHNA CBOEBPEMEHHbBIX MPAKTUUECKUX PeLIeHNiA Hanboee CoXHbIX
npo6nem.




TexHo02uu Mmepmu4eckoli o6pabomku. JuHamu4yHoe pazgumue.™

Harper International sBnaeTca MUPOBLIM NAEPOM B 06/1aCTV TEXHONOTMIA TEPMOO6PabOTKM LS NPOV3BOACTBA
COBpEMEHHbIX MaTepranoB. Ha NpoTaKeHUN ecATUNeTUiA Hala KOMMNaHUA 3aHVMAEeTCA BHEAPEHMEM NyULINX
WHHOBALMOHHbIX CUCTEM, MPY STOM OCHOBHOE BHVIMaHUe yaenseTcs 06paboTke MaTepuranos Npu BbICOKOW
TemnepaType v B yCJIOBUAX, HE XapaKTEPHbIX /15 OKPY»KaloLLeln cpeqpbl.

Ounocodpua komnaHUm Harper Bblpa)kaeTca He TONIbKO B pa3paboTKe YHUKaSbHbIX PeLIeHIA, BKITHOYaoLWMX
KOMIMJIEKCHbIE CUCTEMbI Ha 6a3e CaMblX COBPEMEHHbIX TEXHOSOI A, HO 1 B CO3[aHUM KOHCTPYKTUBHbBIX 3/IEMEHTOB,
KOTOpble fenatoT NPOoM3BOACTBEHHbIE MPOLIECChl MAKCMMalIbHO 3bdeKkTuBHbIMU. Mpur pa3paboTke noboro
KOMIMJIEKCHOI O peLleHrs cneumnanmcTbl Harper ctapaloTca ycoBepLIeHCTBOBaTb BCE ero acneKTbl, Oyab To
onTnmmmnsagma 06pa6OTKI/I OTpa6OTaHHbIX ra3oB, CUCTEMbI ynpaBJieHNA C ANarHOCTUYECKUM O6CJ'IY)KVIBaHI/IeM mnnmn
NCMosib30BaHVe 3HeprocbeperarLix METOA0B.

Pa3ymeeTcn, OQHUX C/NNOB HeOCTaTOYHO AJ1A BbINOJIHEHNA pa6OTbI, MO3TOMY Mbl FrOTOBbI IOKa3aTb Ha Aene, YTO Mbl
ABNAEMCA MMEHHO TeM NapTHEPOM, KOTOprI?I Bam HY?>KeH.

“B komMnaHuu Ha/rper He Halidewsb P - “B npou3800CcMBeHHbIX yCI08UAX Mbl
HUYe20 CMAaHOapmMHo20 U pA00B8020. [P ucnosib3yem UHOUBUOYAsTbHbIU NOOX00
Kaxoeili npouzsooumeili Hamu : " K Kaxoomy, om pykosooumess 00
KOMNOHeHmM — eOUHCMBeHHbIU 8 NoopA0YUKO8, OM UHXeHepos U 00
cgoem pode”. WL 4 MeHeOxepad npoekma. ”

— Yuneam Cmpatd, 0okmop Hayk, i = L — PeHe bazeenn, 0okmop Hayk
oupeKmop no ucc1e008aHUAM u 1 ~ \ ; UHXeHep-mexHos02
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