MORE THAN HEAT 30-3000°C

AMS 2750 E, NADCAP, CQI-9

Cranpaptsl Takue, kak AMS 2750 E (Aerospace Material Specifications, «TexHnyeckue ycnosus Ha aBuaLuyoHHO-
KOCMUYECKIUEe MaTepuarbl») SBASIOTCS CTaHpapTamm no 06paboTke BbICOKOKAYeCTBEHHbIX MaTepPMasoB B
npombiwneHHocTU. OHK pernamMeHTUPYIOT 0TpacneBbie TpeboBaHUS, NpeabsBaseMble K TepMoobpaboTke. CtaHaapT
AMS 2750 E v npou3BofHble CTaHAAPThl, Hanpumep, cTanaapt AMS 2770 no Tepmoo6paboTke anioMuHms,

CerofiHs ycTaHaBnuBatoT TpeboBaHNUs B 061aCTN aBUALIMOHHOI 1 KOCMUYECKON NPOMBILLNEHHOCTU. C BBEAEHMEM
CQI-9 TpeboBaHus no Tepmuyeckoit 06paboTke AOMXHbI TAKXE CTPOro COB/I0AATLCA 1 B aBTOMOOMILHOM
NPOMBILWNEHHOCTH. B aTUX cTaHaapTax noapo6HO onncaHbl TpeboBaHus, NPeabsBASEMbIe K TEPMUYECKUM

TEXHONOMMYECKMM YCTaHOBKaM: h_ ly -

M3mepuTenbHoe yCTPOCTBO B
0IHOPOJHOCTb TEMNEPATypbl B N0OJE3HOM NPOCTPAHCTBE YCTaHOBKM (TUS); BLICOKOTEMNEPATYPHO neyw

npubopbl (MCNONL30BaAHME NPEANUCAHHBIX U3MEPUTESBHBIX U PETYIMPYIOLLMX YCTPOICTB);

kanubpoBka n3MepuTenbHOro yuacTka (IT) oT perynstopa Yepes U3MepUTENbHYIO INHMIO A0 TEPMO3NIEMEHTA;
npoBepKa TOYHOCTHM cucTeMbl (SAT);

LOKYMEHTUPOBAHME LNKNOB UCMbITAHNIA.

CobniogeHne npeanucannii CTaHAApTOB Heo06xoaMMOo Ans obecneyeHns BOCNPOU3BELEHNS He0OX0ANMOrO YPOBHS
KayecTBa U3roTaBNMBAEMbIX AeTaNei Takxe B CEpPUtHOM Npon3BoAcTBe. Mo 3Toii npuynHe TpebyeTcs NPOBEAEHNEe
MHOTOYMCNEHHBIX, MOBTOPHbIX UCMbITAHWIA, @ TAKXE KOHTPOMb MCNONb3YeMbIX NPMOOPOB, BK/IOYas COOTBETCTBYIOLLYIO
DOKYMEHTaumio.

TpeboBanus ctanaapta AMS 2750 E B oTHOLIEHMM KNlacca Neyu U UCnonb3yeMbix npubopos

B 3aBucumocTy ot TpeboBaHuii K KauecTBy feTanu, NoABepraemoii TepmoobpaboTtke, 3aKka3umky NpesnnucLIBAETCs
1CMONb30BaTh ONPEAENEHHbINA TUN NPUOOPOB M KNAcC OAHOPOAHOCTM TemnepaTypbl. Tun npubopoB ONKUCLIBAET
HE0OX0AMMbI KOMMEKT MCMONb3YEMbIX YCTPONCTB PEryNNPOBaHMS, HOCUTENEl Ang 3anucu uHbopmaLmum n
TEpMOaneMeHToB. OAHOPOLHOCTb TEMNEPATYPbLI NEYU M KAYECTBO MCMONb3yEMbIX TPUOOPOB 3aBUCST OT TPebyemMoro
Knacca neuu. Yem Bbiwe TpebOBaHUS K KNaccy Neyu, TeM TOYHee JOSKHbI ObITb NPUGOPSI.

MpuGopel Tun Knace OaropoaocTs M3meputensHoe yCTPOiiGTBO B ey Ans
neun Temneparypbi oTkura
A|B|C|D|E i °F
Ha Kaxayio 30Hy PerynupoBaHNs OAVH TEPMOSNEMEHT COBAUHEH C | X | X . 1 o3 )5
KOHTPOANEPOM
3anuch 3HaueHNii TeMNEPaTypbl, U3MEPEHHBIX PEryInpyILLM Lyl « ’ /-6 +/-10
TEPMOINEMEHTOM
[laruw AT 3aNMCH AaHHbIX O CaMOii XONOAHOT U Camoii Tennoi | . 3 -8 +/-15
TOuKe
Ha Kaxaylo 30Hy peryIupoBaHus OIMH TEPMOSNEMEHT 3arpyaku C | | 4 10 +/-20
dyHKUMeit 3anucu
Ha kaxayio 30Hy PeryInpoBaHMs OfHO YCTPOICTBO 3aLLMTbI OT sl « 5 /14 +/-25
neperpesa
6 +/-24 +/- 50

PerynsipHble npoBepkun

KOHCTpyKUMS neum unm HarpeBaTenbHOI YCTaHOBKM JOMXHA ObiTb paccunTaHa Takum 06pa3oM, 4toObl OHA OTBEYana
TpebosaHuam ctaHpapta AMS 2750 E. B paHHOM CTaHzapTe Takxe NpUBEAEHb MHTEPBAbI NPOBEEHMS TPOBEPOK
npubopo. (SAT = System Accuracy Test, npoBepka TOYHOCTM CUCTEMBI) U OAHOPOLHOCTH TEMMNEPATYPbI Neyw

(TUS = Temperature Uniformity Survey, nposepka TemnepatypHoii paBHomepHocTu). Mposepku SAT/TUS nonxHbl
BbIMOJHATLCS 3aKA34MKOM C NOMOLLbIO U3MEPUTENbHBIX YCTPOICTB M [aT4MkoB, paboTalowmx He3aBMCUMO OT
npubopoB neym.

CnekTp ycnyr, npegoctaBnseMbix komnanueii Nabertherm

C noMoLLbI0 AaHHbIX 0 TEXHONOMMYECKOM NpoLiecce, 3arpy3ke, TpebyeMom kiacce neyum 1 Tune npubopos
MOXHO paccynTatb KOHCTPYKLMIO COOTBETCTBYIOLEN MOAENN neumn ansg TepmoobpaboTku. C y4eToM TEXHUYECKNX i i
TpebOoBaHWIA Hallla KOMNAHUS MOXET NPEAI0XUTb Pa3fiNyHble PELLEHUS:

CooTBeTCTBYIOILEE CTAHAAPTaM KOHCTPYKTUBHOE MCMONHEHME NMEYM B COOTBETCTBUM C JAHHBIMM 3aKa3unka
OTHOCMTENbBHO Knacca neyn 1 npubopoB, BKI. N3MEPUTENbHbINA WTYLEp AN NPOBeAeHMs 3aKa34uKoM PerynspHbx
MOBTOPHbIX UCMbITaHWIA. Bea yuyeta Tpe6oBaHNS 0+THOCUTENLHO [LOKYMEHTMPOBAHMS. I
YcTpoiicTBa perncTpaummn aaHHbx (Hanpumep, Tepmorpad) ans uamepenuii TUS u/unu SAT cm. cTpaHuuy 68 -
Peructpauus aaHHbIX, BU3yanusauus, ynpaeneHue npou3BoacTBOM Ha OCHOBE BPEMEHHbIX Noka3ateneit ¢

nomouwpto cuctembl Nabertherm Control Center (NCC), Ha 6a3e nporpammHoro obecnedenus Siemens WinCC,

CM. CTpaHuuy 68

BBop, B aKcniyaTaumio Ha MeCTe MCNOb30BaHKS Y 3aKka3unka, BK. npoBefeHune nepsoi nposepku TUS u SAT

CoefiMHeHNe MMEIOLLMXCS NeYHbIX YCTAHOBOK COMMAcHO TpeboBaHMsSM CTaHaapTOB

[lokymMeHTHpOBaHME BCEX TEXHONOMMYECKMX NPOLECCOB B COOTBETCTBUM C TPeOOBAHWSMM COOTBETCTBYHOLLEMO

cTaHpapra
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AMS 2750 E, NADCAP, CQI-9

."—";‘-‘.‘#-&.'—m Peanusauua AMS 2750 E
"""" MpuHUMNManbHO NpeanaralTCs ABe PasnuyHbie CUCTEMBI PEFYIUPOBAHMS U JOKYMEHTMPOBAHNS: NPOBEPEHHOE
cucTeMHoe pelueHne komnanum Nabertherm unu komnnekt npubopos u3 perynstopos/Tepmorpados Eurotherm.
NakeT Nabertherm AMS npegzcraensiet coboit ynobHoe pelueHune ¢ ucnonb3osaHnem cuctemsl Nabertherm Control
'“: Center no ynpaenexuio, BU3yanu3aauum u LOKYMEHTUPOBAHMIO NPOLECCOB M TpeOOBaHUii K NPOBEAEHMIO NPOBEPOK
o Ha OCHOBE YNpaBfieHuMs C MOMOLLbI0 NPOrPaMMMPYEMOr0 KOHTPONNEpa.

_:..._. E— T Ucnonb3osanue npubopoe cuctembl Nabertherm Control-Center (NCC) no ynpaenexuio, BuU3yanuaauum
M OKYMEHTMPOBAHMIO HA OCHOBE YNpPaB/ieHNs C NOMOLLbIO NPOrpaMMUpPYeMOro KOHTponnepa

Wcnonb3oBaHue npubopoe cuctemsl Nabertherm Control-Center B coueTaHum ¢ cUCTEMOIA ynpaBneHus neyn

C MOMOLLbIO NPOrPaMMUPYEMOro KOHTpOANepa ybexaaeT cBoeit 0603pMMOCTbIO laHHbIX BBOAA 1 CPEACTB
BuU3yanuaaumu. NMporpaMmmpoBaHne NpOrpaMMHOro 06ecrneyeHns NOCTPOEHO Takum 06pa3oM, 4TO C HUM MOXET 6e3
3aTpynHeHuii paboTatb kak NoNb30BaTeNb, Tak U ayauTop.

Cnep.yloume XapakTePUCTUKN AAHHOIO NpoayKTa y6e)|<,u,a|0T npu noBCEAHEBHOM UCNONb30BAHUN:

Xopotwo 0603puMoe 1 NpocToe 0ToBpaxeHne BCex AaHHbIX Ha MoHuTope MK

ABTOMATU4ECKOE COXPAHEHME AOKYMEHTALMM MO NApTUK NOCNE 3aBEPLUEHMS BbINONHEHUS NPOrpaMMbl
YnpasneHue umknamm kanmbposku B cucteme NCC

BHeceHue pe3ynsTaToB kannbpoBku n3mepuTeNnbHbIX y4acTkos B cuctemy NCC

YnpaBneHue cpokamu BbINONHEHUS HEOOXOAMMbIX LMKIOB UCMbITaHUIA C MCNONb30BAHNEM QYHKLMM HANMOMUHAHNS
LUmnknel ucnebiranuit gns TUS (Temperature Uniformity Survey) n SAT (System Accuracy Test) yka3biBaloTcs B oHsIX,
OHU KOHTPOUPYIOTCS CUCTEMOM, ONEpaTop Uin KOHTPONEP CBOEBPEMEHHO MHGOPMMPYIOTCS O NMPEACTOALEM
NpoBeAEHUM UCTbITaHWiA. [TokadaTenu ucnbiTaHuini BBOASTCS HenocpeacTBeHHO B cucteMy NCC m coxpaHsioTes

B BUAe fokymeHTa B dopmarte PDF B komnbloTepe. MpoBefeHue Kakux-nnbo uHbIx paboT ¢ AOKYMeHTaL el no
ucnbiTaHusam Gonblue He Tpebyetcs.

B0o3MOXHOCTb nepefayy faHHbIX U3MEPEHUIn Ha CepBep 3akasymka
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Meyb Nabertherm Control-Center
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Tpumep ncnonHexns ¢ ucrnonb3oaHnem cuctemsl Nabertherm Control-Center no tuny A

Cucrema Nabertherm Control-Center MoxeT ObiTb paciumpeHa Takum 06pa3om, 4to 6yaeT BO3MOXHO BefieH1e
KOMMNNEKCHOI J0KYMEHTaLIMM 0 NPOLECCe TennoBoi 06paboTku B YaCTHOCTU YXeE U BHe camoii neuu. Tak, Hanpumep,
Nnpw BbINONHEHUW TENIOBOK 06pabOTKM anioMUHWS NOMUMO AAHHBIX MO NEYN MOXET NPOU3BOAUTLCS COOP AaHHBIX O
Temneparype B 3aKal04HOW BaHHE UKW OTAENbHOM 0XNaxaatoLLeil cpeae.
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MORE THAN HEAT 30-3000°C

Ucnonb3oBaHue npnGopoB Ang namepenmii cornacHo tpe6osaHnam TUS kak otaenbHas mogenb

Cranpapt TUS npeanucbiBaeT NPOBELEHNE YePes PerynsapHble MHTEPBAbl BDEMEHM NPOBEPKN OLHOPOLHOCTM
TeMmneparypbl neyu NOCPEACTBOM U3MEPEHUsi cornacHo TpebosaHuam TUS. 310 uaMepeHue AONKHO NPOU3BOANTLCS
He Npnbopamu, UCNOoSb3yeMbIMU ANsi YNIPABNEHNS NPOLECCOM, 8 HE3aBUCUMOI U3MEPUTESILHON CUCTEMOA.
WHTepBanel npoBeseHus NpoBepok ykaswieaotcs B cucteme NCC B gHsix. Cuctema CBOEBpPEMEHHO CO0OLLAET 0
HeoBX0AMMOCTH NPOBEAEHNS IPOBEPKM.

9Ta npoBepka MOXeT ObiTh NPOU3BEAEHa MO0 C NOMOLLbIO HE3aBUCUMOr0 Tepmorpacda (cM. cTpaHuuy 68) ¢
1CNOJIb30BaHNEM KaNMOPOBAHHbIX KOHTPONbHLIX TEPMO3IEMEHTOB 3aka3umka, 1160 ¢ nomoLybio Moayna TUS
Nabertherm, koTopublit npuBsiabiBaeTcs k cucteme Nabertherm Control-Center kak oTaenbHblIi MOAYb.

Mogynb TUS ¢ Bxogom Ha 16
TEPMO3NIEMEHTOB U COELMHEHNEM MO LINHE
Profibus ¢ cuctemoit Nabertherm Control-
M3MEpEeHWiA, BbIMOJHEHHBIX C MOMOLLbIO KOHTPONbHBIX TEPMO3NEMEHTOB. AHANN3, B YaCTHOCTV 0630PHOI U NPOCTOI Center

dYHKLMN MPOTOKONMPOBAHMS, B 3TOM Clyyae NpoM3BOAMTCS C noMoLubio cuctembl Nabertherm Control Center neun.

Mognynb TUS BktoyaeT B cebsi COBCTBEHHbII NPOrpamMMuUpyeMblit KOHTPONNED, NPeobpasyioLLmil peaynbTatbl
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Camonucel Perynstop

Perynupytowmii TepMoaneMeHT

Tpumep ucrnonHenus ¢ ucnonb3osaxueM npubopos Eurotherm no tuny D

AnbTepHaTUBHOE MCNONb30BaHUE PErynsaTopoBs Temnepartypbl u camonucues Eurotherm

MomnMo ynpaBneHns ¢ NOMOLLbI0 NPOrpPaMMUPYEMOro KOHTPONEPA M UCTI0Nb30BAHUS CUCTEMbI
Nabertherm Control-Center (NCC) moryT 6biTb NpeAnoxeHsl perynsitopsl 1 Tepmorpadul. Tepmorpad
1MeeT GYHKLMIO NPOTOKONMPOBAHMS, KOHMUIYpaLMIO KOTOPOI HEOBX0AUMO ONPEAENUTL BPYYHYIO.
[laHHbIE MOXHO CuMTaThb C MOMOLLbIO Aucka USB, npoananu3uposartb n 0T¢popMaTupoBaTh 1x Ha
0TAENbHOM KOMMbIOTEPE, @ 3aTeM pacneyaratb. [loMuMo Tepmorpada, MUHTErPUPOBAHHOTO B CTAHAAPTHBIN
KomnnekT npubopoB, TpebyeTcs OTAENbHbI CaMOnUCeL, Ang U3MePEHUi cornacHo TpebosaHuam TUS
(cMm. cTpanmuy 68).

N 12012/26 HAS1 cornacHo AMS 2750 E

67



