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BbopTOBbIE BbIYUCIIUTESIbHbIE
KOMMJIEKCbl ¢ KOHAYKTUBHbIM
TEeNJIOOTBOAOM: NpUMep
KOHCTPYKTUBHOM

HO OCHOBeE cneum
VPX REDI

B cratbe paccmaTpuealoTcs MeTofbl KOHAYKTMBHOMO oXnaxaeHus 6opTosoro
PAAMO3NEKTPOHHOro 060pPYAOBAHMS, YCTAHABIMBAEMOTrO HA PA3NIMYHBIE TUMbI MOABUXKHbBIX
06BLEKTOB-HOCHTENEMN C UCNOMNb3OBAHMEM COBPEMEHHbIX KOHCTPYKTOPCKMUX peLUeHUH,
npeanaraembix komnauuen Schroff. laércs nogpobHoe onncaHMe NPaKTUYECKOM peanm3aumnm
CUCTEMHOTO LUACCH C KOHAYKTUMBHbIM OXIAXAEHMEM AJ11 BOPTOBOro BLIYUCIUTENBHOTO
Komnsiekca, cooTeeTcTBylowero cneundpukaumm VITA48.2 — VPX REDI.

eanusalum
MKALUU

BBEAEHME

ABTOMaTI/ISI/IpOBaHHI)Ie CHUCTEMBI YIIpaB-
JICHMA, YCTaHaBJIMBACMbIC Ha pa3/IMYHbIX
ITOIBU2KHBIX Oﬁ’beKTaX, Ha Cel"OI[HSIHIHI/Iﬁ
JEHD SABJIAIOTCSA CJIO2KHBIMU 1 MHOFO(I)YHK—
IIMOHAJIbHBIMU KOMILJIEKCAMU, obecrieumn-
BalOIIMMU PCIICHUA CaMOro LIMPOKOro
Kpyra 3agad. HpI/I 9TOM B 3aBUCUMOCTHU OT
TUMA 00BEKTA-HOCUTEIS OHU MOIyT oo
IIOMOTaTh Y€JI0BEKY-O0IEPATOPY U pacilin-
PATb €ro BOSMOXKHOCTH (KJIaCCI/I‘-IeCKI/Iﬁ
npumMep — 60PTOBOI KOMILIEKC aBUOHUKU

Puc. 1. I'Ipumep BbIYUC/IUTENIBHON CUCTEMDI C KOHAYKTUBHbIM OXN1aXKAeHUueM

no cneuynduraymm MicroTCA.3

Ha MJIOTUPYEMOM CaMOJIETE WK CUCTEMA
yIpaBjieHUsI OTHEM B TaHKe), TU0O OBITh
OCHOBHBIM (MHOTJA €IMHCTBEHHBIM)
LIEHTPOM YTIpaBJIeHUsI KAKOTO-TMOO0 caMo-
XOIHOTO armnapara-pooora (0eCruI0THBIC
JIA, monBoaHbBIE HEOOUTAEMbIE aTllapaThl,
KOCMUYECKHE anrmapaTsl U T.1.). Cepaiiem
TaKUX CUCTEM YIIPaBJIECHUS SIBJIsIeTCs OOp-
TOBOW BBIYUCIUTEIIBHBIA KOMIUJIEKC —
CTeMaM3UPOBAHHBIN KOMITBIOTEP, HAXO-
NSLIANCS, KaK TTPaBUIIO, TIOJ YIIPaBIeHU-
€M ONepalMOHHOW CHUCTEMBbI PEaTbHOTO
BpEMEHU U MOIKIIOYEHHBIN MPU TTOMOLIU
nepudepuitHoro 060-
pYAOBaHUSI K CHUCTe-
mam cbopa uHpopma-
UMM U YIpaBlIeHUs
00BbEKTOM-HOCHUTE-

JIeM. Heobxonu-
MOCTh  OCYIIECTB-
JIATH  YIIpaBlieHUe

00BEKTOM B peaib-
HOM BPEMEHU B CO-
YeTaHUU C PE3KUM
pOCTOM  ITOTOKOB
obOpabaTbiBaeMoOil
uHbopmauuu (Ha-

npumep, aHanu3 uHpopmauuu ot PJIC,
pacrno3HaBaHue rpaduyeckux oOpasos,
mudpoBaHue/nembpoBaHue TMOTOKO-
BBbIX TAaHHbBIX) TUKTYIOT OYEHb BBICOKHE
TpeOoBaHUsI K ObICTPOIEHCTBUIO BbIUUC-
JINTEJIbHOTO KOMILJIeKca, YTO 00ycIaBiIu-
BaeT POCT MOTPEOISIEMOI MM MOIITHOCTH |,
COOTBETCTBEHHO, TpeOOBaHUI K CUCTEMaM
MUTaHUS U OXJaxaeHusi. B oObIYHBIX
YCJIOBMSIX JIJISI pEIIeHHsI TAKOTO KJlacca 3a-
Jav, Kak MpaBWIO, UCITOIb3YIOT BCTpau-
BaeMble KOMIIBIOTEPBI C MaruCTpaJbHO-
MOJIYJIbHOM apXMTEKTYpOii Ha 6a3e coBpe-
MEHHBIX BBICOKOCKOPOCTHBIX TMOCTIeI0Ba-
TeJIbHBIX MHTepdeiicoB, Takux Kak Com-
pactPCI Serial, AdvancedTCA, MicroT-
CA, VXS u npyrux, npu4émM KOHCTPYKTUB-
HO 3TH KOMITBIOTEPBI pa3MellaroTcs B pa3-
JIMIHBIX CTAHAAPTHBIX 19-T10IIMOBBIX KOH-
CTPYKTUBAX U OXJTaKIAI0TCS TIPYA TTIOMOTITN
MOIITHBIX BEHTWISIIIUOHHBIX cucTeM. Of-
HaKO TaKWe pelleHMs, KaK MpaBujio, He
TIPUTOHBI TSI YCTAHOBKU Ha OOPT IO~
BIDKHOTO 00BEKTa 0 MHOTUM ITPUIMHAM:
orpaHUYeHUs o TabapuTam, 1o MoTped-
JISEMOI MOIIHOCTH, TIO BO3MOXKHOCTSIM
JUISL OXJTaKJaoleld BEHTUISILIMU (Harpu-
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Puc. 2. Cxema Tenn00TBOAA NPU KOHAYKTUBHOM OXNaXKAEHUU

Mep, Ha 6OpTy HEOOMTaeMOro KOCMUYe-
CKOTO afmapaTa JaBjieHue ra3a OYeHb HU3-
KO€ ¥ KOHBEKTUBHOTO TETJIOOTBO/IA TTPaK-
TUYECKH HeT). OTIeabHOI Mpo0JIeMoit SB-
JITIOTCST OY€Hb BBICOKUE TPeOOBaHUS TIO
BUOpPO- W yOApOIPOYHOCTU OOOpYymOBa-
HUST, TPUMEHSIEMOTO Ha MOIBUKHBIX 00b-
€KTaX-HOCUTEJISIX, TaK KaK IMOCIeIHNE B
Tpoliecce NBIKEHUS MOTYT MOABEPTraThCs
KECTKUM BHEITHUM BO3ICHCTBUSM, BO
BpeMsI U TI0csie KOTOPBIX OOPTOBOI BBI-
YUCIUTETbHBIN KOMIUIEKC JOJDKEH coXpa-
HSTb MOJIHYIO pA00TOCTIOCOOHOCTb.
PaurionanbHbIM perieHneM B TaKOi CH-
Tyaluu SIBJISIETCS] TPUMEHEHNE BBIYUCIN-
TEJIbHBIX CICTEM C KOHAYKTUBHBIM OXJIaX-
neHueM (puc. 1), KoTopoe Mo3BOJISIET O/~
HOBPEMEHHO peLIUTh KaK IMpobiaemy
YCTOMYMBOCTU CUCTEMBI K MEXaHUYECKUM
BO3IEUCTBUSIM, TaK U MPOOIEMY TEIio-
oTBona. B aTOoM cityuae (puc. 2) Temio ot
HarpeTbiX 3JEKTPOHHBIX KOMIIOHEHTOB
nepenaéTcs MocjaenroBaTeJIbHO Yepe3 He-
CKOJIBKO METAJTUYECKUX TETUIONPOBOISI-
LIUX IeTajieil Ha KOPIyC 1IaccH, C KOTOPO-
rO YK€ OTBOJUTCS BO3YXOM, UJIM Ha KOP-
Myc HOCUTeJIsI (Hampumep, B cllydyae Mmof-
BOJAHOTro amnmnapata). Ha cerogHsuiHuii
JIeHb noacneuuukauu ¢ KOHAYKTUB-
HBIM OXJIaXX/I€HHEM eCTb BO MHOTHUX CTaH-
JapTax, OCHOBHBIMU UX KOTOPBIX SIBJISIIOT-
cs1 VPX (Heckoabko BapuaHToB), Com-
pactPCI Serial (B 6a30Boii crneuubuka-
uuu) u MicroTCA.3. B nanHoi1 cTaTbe Oy-
IyT MOAPOOHO PacCMOTPEHBI BOIMPOCHI
KOHCTPYKTUBHOM peanu3anuu 60pTOBOro
BBIYMCIIUTEIBHOTO KOMIUIEKCA C KOHIYK-
THUBHBIM OXJIAXIEHUEM Ha OCHOBE pellle-

Huit or komrnanuu Schroff (Iepmanus),
COOTBETCTBYIOIIIETO crneurduKauuu
VITAA48.2 — VPX REDI 1 umeroniero mak-
CHMAaJIbBHO BO3MOXHYIO YCTOWYMBOCTh K
BHOPALIMOHHBIM U yIapHBIM Harpy3KaM.

Cneunouxauua VPX:
NMPOUCXOXAEHME

Crneundukanust VPX Benér cBoro poao-
CJIOBHYIO OT XOPOIIIO M3BECTHOI TMapa-
snenbHO# mmHbl VME, nepBast Bepcusi Ko-
TOpOii OblTa cTaHmapTu3oBaHa eie B 1984
TOIY, U N3HAYaJTbHO ObLIa OpUEHTUPOBAHA,
B TOM YUCJIe, ¥ Ha CUCTEMBI YIIPaBICHUS
00BeKTaMM B peaTbHOM BPEMEHU, TaK Kak
MMeJia XOPOIIIO Pa3BUTYIO CUCTeMy 0Opa-
OOTKM MpepbIBAaHUI 1 MOTJIa pabOTaTh MO,
YIIPaBJICHUEM LIEJIOTO Psifia OTIePAllMOHHBIX
CHCTEM peaqbHOTO BPeMEHU, MHOTHE U3
KOTOPBIX K HACTOSIIIIEMY MOMEHTY YK€ Ha-
NIE€XXHO 3a0bIThI. PazpaboTKoii U crangap-
TU3alMeN pa3InYHbIX BAPUAHTOB IIMHBI
VME u eé€ «motomkoB» ¢ 1984 rona u mo
Cell JeHb 3aHUMAETCS MEXIAYHapOIHBIA

xoHcopimyM VM Ebus International Trade
Association (VITA). llluna VME ocraBa-
J1ach TOJIbKO MapasuieabHoit 1o 2003 roaa,
KorjIa B mpoliecce 00pbObI 3a MOBBIIIICHNE
¢€ MPOITYCKHOM CITOCOOHOCTU ObLa MpU-
Hsrta crietmpukauust VITA31.1, B koTopoit
K mnapamieiabHoii 1mmHe VMEG64x Gbur
BIEpBbIe J00aBJIEH IOCIeI0BaTEIbHbII
nHTepdeiic Gigabit Ethernet. 3atem B 2006
roay Obljla TIpUHSTA Clieaytolasi TuopuI-
Has crietudukanusa VITA41.0 VXS, koto-
pasi yke nmoaiepXXuBajia HeCKOJIbKO ObICT-
PBIX MOCIeI0BaTEIbHbBIX MPOTOKOIOB (Gi-
gabit Ethernet, Serial Rapid 1/0, PCI Ex-
press, InfiniBand), u HakoHel1 B 2007 romy
Obl1a yTBep:KAeHa pa3pabaTbiBacMasi C
2002 roga nepBasi UICKJIIOUUTEJIBHO Mocie-
noBatejibHas 0a3oBasi crienubUKams
VITA46.0 VPX. Ona Hauayia 6ypHO pa3Bu-
BaTbCsl YCWJIMSIMU Pa3IMYHbIX TPOU3BOAM-
TeJieil 000pyIoBaHMS B CAMbIX Pa3HbIX Ha-
MpaBJEHUSIX, U JUISI UTOTOBOM CTaHIAPTU-
3auuu B 2010 roay Obl1a npeaioxeHa Ho-
Bad (aKkTyaJlbHasl Ha HACTOSIIIMI MOMEHT)
cneuudukamusa VITA65 OpenVPX, onu-
ChIBaIOIIAsl TOJBKO CaMble 0a30BbIE MOHSI -
Tusi. B pamMkax JaHHOM cTaTbu ISl Hac
HauOOIbIIMI UHTEPEC MPEACTABISIET MO~
cneuudukauusi VITA48.2 — VPX REDI
(Ruggedized Enhanced Design Implemen-
tation), KOTOpast ONMUCHIBAET KOHCTPYKTUB-
HOE MCIIOJHEHHWE BBIYMCIUTEIbHBIX CH-
CcTeM Ha OCHOBE 0a30Bol crienubUKalum
VPX ¢ KOHIYKTUBHBIM OXJIXKACHUEM, pac-
CYMTAHHBIX Ha BJKCTpeMajibHble BUOpa-
LIMOHHBIE W YIapHble Harpy3ku. biaroma-
PsI BBICOKOI MEXaHUYECKOM MPOYHOCTU U

Puc. 3. CoctaBHble YacTu cuctembl Ha ocHoBe cneuunduraymmu VITA48.2 — VPX REDI
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Puc. 4. Npumep naHenn TennooTsoaALLErO
KoXyxa, hpe3epoBaHHOI U3 LieNIbHOT0 KYCKa
meTanna

YCTOWMYMBOCTU K BO3ICICTBUIO YIapoOB U
BubOpauuii cuctembl VPX REDI, usna-
YaJTbHO pa3paboTaHHBIE IJTsI BOSHHBIX TTPH-
MEHEHUI, BCE dallle MCIOJIBb3YIOTCS U B
rpaXXIaHCKUX OOJIACTSIX, TAKMX KaK aBua-
LIMOHHBIM ¥ KeJIe3HOMOPOXHBIN TpaHC-
TIOPT, a TAKXKE B KOCMUYECKOU TEXHUKE.

CRELUDUKALUSA
VITA48.2 —- VPX REDI:
NMPAKTUYECKAS PEAJIMUZALIMA
OT SCHROFF

Wrak, Haubosee yCTOWIMBBIMU K MeXa-
HUYECKUM BO3ICHCTBUSIM SIBIISIIOTCSI CH-
CTeMbI, COOTBETCTBYIOIIME crieinduka-
uuu VITA48.2 — VPX REDI ¢ koHayk-
TUBHBIM TEIJIOOTBOJIOM, M KOT/Ia KOMIIa-
Hus Schroff nmpuHsiia pemeHne o paspa-
0OTKe U MTPOU3BOJICTBE HOBOI CEpUU 111ac-
CU U KOHCTPYKTHBOB cTaHnapra VPX, oHa
Hayvajia peau30BbIBATH MMEHHO 3Ty CIie-
mupukamnuo. Takas cucrema (puc. 3)
KOHCTPYKTUBHO COCTOUT M3 HECKOJIbKHUX
KOMIIOHEHTOB: MOJYJBHOTO IIacCu ¢
Kpocc-1maaroit VPX ¢ 3agaHHBIM 11aromM
CJIOTOB U 0JI0KA MUTAHUSI, & TAKXKE CIICI -
QJIbHBIX  TEIJIOOTBOISAIIMX  KOXYXOB
(clamshell), ”HAMBKUIYaTLHO U3TOTOBJIEH-
HBIX [T KaXJI0TO TUTA aKTUBHBIX MOJLY -
JIEW, C CUCTEMOM TETIJIOOTBOA U ITPOYHOM
(bukcanuu B 11accu rnpu MoMoIu Cremm-
AJIbHBIX PACTIOPHBIX KIMHOBBIX 3a3KMMOB
Wedge-Lock u Card-Lock. MoaynbHas
CTPYKTYpa CUCTEMbI, Ga3upyloliascs Ha
miatopMeHHoi KoHuenuuu Schroff,
MO3BOJISIET TOJIb30BATEI0 HE TOJILKO
CTPOUTH CBOKO CUCTEMY MO MOIYJIbHOMY
MPUHILIMITY, HO TaKXe pacluIupsTh U pa3-
BUBaTh €€ B OyayueM. CUCTEMbl MOTYT
MMETb pa3JInYHbIe TEOMETPUIYECCKUE pa3-
MEpBI, JIEKTPOMATHUTHOE IKPAHUPOBa-
Hue, 3amuty IP, ucrnonab3oBaTh pa3iny-
HbIe BApUAHThI TEIJIOOTBO/IA.

Puc. 5. llpumep pamku B c6ope C KINHOBBIMU

3aXKMMaMU U PYyYKaMU-IKCTPAKTOpaMu
AnA c6opKM TennooTBOAALLEro KOXyXa
Ana nnarbl 6U

B cranmaptHom Bune cucrembl VITA48.2
OCHAIIAIOTCS KPOCC-TIIaToi ¢ 5 uiu 7 cio-
TaMM C TOTIOJIOTHEN «ITOJTHOCBSI3HAS CETh»
(full mesh), ucnonp3yroliei cnenraibHbIe
BBICOKOTUIOTHbBIE BICOKOYACTOTHBIE TIa-
cTUHYaThIe pa3béMbl. Kpocc-miathl ¢ 1py-
TMMU XapaKTepUCTUKaMu (B YaCTHOCTH C
HOBBIMU IITHIPEBBIMU Pa3bEéMaMu), TIPO-
nucaHHbIMU B crietipukanuu OpenVPX,
B HACTOSIILIMI MOMEHT HaXOSITCS B CTaIUKN
paspabotku. IIponyckHasi CrocoOHOCTb
kpocc-miat VPX ot kommanuu Schroff
aHaJIOTMYHA APYIUM BBICOKOCKOPOCTHBIM
kpocc-muiatam (AdvancedTCA, MicroT-
CA, CompactPCI Serial) u cocrapisier 10
10 T'ouTt/c no ogHoit nuddepeHIInaIbHOI
nape u ao 40 I['dur/c no 4 nuddepeHun-
anbHbIM TapaMm. [loaTBepkaeHue 3Toi
MPOIYCKHOM CITOCOOHOCTHU ObLIO MOJTyYe-
HO B TECTOBOI J1abopaTopuu KOMIAHUU
Schroff B mpouecce ucnplTaHUil Ha YacTo-
Tax 1o 20 I'Tir. Kpocc-matel, pazpadboTtaH-
HbIE UTSI 9KCTPEMAaJIbHBIX YCIOBUIA, MOTYT
TOCJIe MUHUMAJTBHOM aiarTaliiy UCTOb-
30BaThCsl TAKKe B HACTOJBHBIX CHCTEMaX
JJ1 pa3paboOTKU, B CTaHAAPTHBIX 19-ma10i1-
MOBBIX OJIOYHBIX KapKacax. B kpocc-tiia-
Ttax VPX 1o crieurpukanyu rnpeaycMoTpe-

HO 2 cjioTa JJIsi YCTAHOBKM MCTOYHUKOB
MUTAHUS, OJHAKO, TaK KaK B HACTOSIIIUIA
MOMEHT Ha PbIHKE MPAaKTUYECKU HET UC-
TOYHUKOB MUTAHUS B BUJE BCTABHBIX MO-
nyneit VPX, Ha kpocc-Tuiatax mpeaycMoT-
PEeHBbI CTaHAAPTHbIE BUHTOBbIE TEPMUHAJIBL
JUIS1 TIOJIKJIFOYEHM S TUTAHUS OT BHEILIHETO
WCTOYHUKA.

MPOYHBIE MEXAHUYECKME
KOMMOHEHTDI

KittoueBbie KOMITOHEHTBI CUCTEMBI KOH-
QYKTUBHOTO OXJIAXKIEHUsI, TaKNe KaK KO-
Kyxu clamshell M KIMHOBBIE 3a’KUMBI
Wedge-Lock/Card-Lock, pa3zpaboTaHbl ¢
YYETOM caMbIX XECTKUX TpeOOBaHUM.
OHU, C OMHOI CTOPOHBI, TTPeTHA3HAYEHBI
JUTST YETKOU (bUKcaluy 1 MeXaHUIeCcKOn
3aIIUTHI MEYATHBIX TUIAT B TSIKEIBIX YCII0-
BUsIX Ha OOpTy KopabJieit, caMOJIETOB, MO~
€3[10B U IPYTUX MMOABIKHBIX OOBEKTOB, a C
JIPYToii — ciryaT AJisi OTBEAEHUSI OT Tie-
YaTHBIX TUIAT TIPOU3BOJUMOI UMU TETLIO-
BOW 9HEPTUMU.

Koxyxu clamshell, ornrcaHHbIe B cTaH-
napte VITA48.2, uMeroT B BepXHEi U HIK-
Hell JacTsX KJIMHOBBIC 3axkmMbl Wedge-
Lock/Card-Lock, obecnieunBaroiime Ha-
IEXHYI0 hUKcalnio MOaysiei B maccu, a
Takxke creluaabHble PYYKU AJsI BCTaB-
KU/U3bSITUSI MOIYJIel 13 1maccu. Kak mpa-
BUJIO, KOXYX CO BCEX CTOPOH OKpY3KaeT Me-
YaTHYIO TJIaTy, IPU 3TOM €0 BHYTPEHHSISI
CTOpOHA JI0JKHA ObITH (DUTYPHO OTdpe3e-
poBaHa B COOTBETCTBUU C MPOdUIEM KOH-
KpeTHOM MevyaTHoi riaTel. Tak Kak Kax-
Jblil TUM TUIAThl YHUKAaJIeH, pa3paboTka
KOXyXa TpeOyeT MOJHOMN JeTalbHON UH-
dopmaluu o miuate, KOTopasi He Bcerma
umeercsl (UM €CTb OpPraHU3allMOHHbIE
MPETsITCTBUS 1S €€ Mepeaaun CTOPOHHEe-
My pa3paboTuyuky). [loaTomy 3akazumk
MOXET BbIOpaTh OIHY U3 JBYX BO3ZMOXHBIX
TEXHOJIOTUii: dpe3epoBaTh MaHe b KOXY-
Xa U3 LUeJbHOTO KycKa MeTaslla, epenan
MPU 3TOM UCIIOJHUTENIO TOJHBIA KOM-
TUIEKT TOKyMEHTalu1 Ha He€ (puc. 4), uiu
BbIOpaTb KOMOMHUPOBAHHBINM BapUaHT,

Puc. 6. [iBa BapuaHTa UCMONHEHNs TENN0OTBOAALLEr0 KOXyxa Ana nnar (clamshell) -
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Puc. 7. Konuvectso Tenna, otsoanumoe
CO CTOPOHbI KJIMHOBOFO 3a)XUMa, MeHblLue,
yeM C 06paTHON CTOPOHbI

P KOTOPOM BBICOKOTEXHOJIOTUYHAS JIe-
TaJb — Hecylast paMKa JJis TU1aThl B cOope
¢ 3aKnMaMu (puc. 5) — TTOKYIAeTCs B ro-
TOBOM Bue y KoMmnanuu Birtcher Products
(Tak xe Kak u Schroff Bxoxsiieit B rpyrimy
Pentair), a TerionpoBoasie paguaTopbl
I He€, UMEIOLINe BUI aJIFOMUHUEBBIX
TJTUTOK Pa3TMYHOM TONIIUHBI, U3TOTaBIM-
BalOTCSl cCaMUM 3aKa34MKoM. Beiroma mpu
HCTIOJIb30BaHUM BTOPOTO BapuaHTa CO-
CTOUT B TOM, YTO JJIsI MI3TOTOBJICHUS pa-
JIMaTOPOB B BUJIE TUIOCKUX TUIMTOK HE Tpe-
OyeTcsI CJI0O)KHOTO CTAHOYHOTO MapKa 1 1e-
penaun KoHGuUAeHIIMaIbHO MHMOpMa-
LIMY CTOPOHHUM opraHu3auusiM. HesaBu-
CMMO OT WCITOJTb30BAaHHOTO BapuaHTa,
BHYTPEHHSISI IOBEPXHOCTh KOXYXa B pe-
3yJbTaTe MOJKHA MJIOTHO MPpUJIeraTh He-
MOCPEJICTBEHHO K TEIJIOBBIACISIOMINM
KOMITOHEHTaM Ha TevYaTHOM riare, Mpu-
YEM IS YIIy4IIeHUS TeTIonepeaadyn B 30-
He KOHTaKTa IMIPUMEHSIIOTCS ClielMabHbIe
9JIACTUYHBIE TTPOKJIAAKM WU TPAAULIMOH-
Has TepMomnacrta. Takum o0pa3oM, Terio
MOJTHOCTBIO MepenaéTcsl Ha KOXKYX MOIYJISI,
¢ KOTOporo 6Jiarogapst 00JIbLLIONM TI0IAIN
KOHTaKTa MEX1y HUM U KOPITyCOM IIacCu
B COYETAHUM C BBICOKUM YCUJIMEM TTpUXKa-
THSI KTMHOBBIX 32KMMOB JIETKO OTBOJUTCSI
Ha KOPIyC 1 Jlajiee BO BHEILIHIOK CPEeLy.

Cranpapt VITA48.2 onuckiBaer 1Ba Ba-
puaHTa (IIpaBblil K JIeBbIii — puc. 6) uc-
MOJTHEHUST KOXYXOB JUISI aKTUBHBIX MOy~
Jeii. BapuaHTbl OTJIMYAIOTCS CTOPOHOM
PpacrnoioXXKeHUs KIIMHOBBIX 3akuMoB Wed-
ge-Lock/Card-Lock B 3aBUCMMOCTU OT
pacnoJioxkeHus HauboJiee ropsiuux KoMm-
TMOHEHTOB Ha TevyaTHoil riare. Tak Kak
KOJIMYECTBO TeIja, OTBOAMMOE OT TOM
CTOPOHBI MOJYJISI, TIE HET 3aKUMa, CyIlle-
CTBEHHO 0o0Jiblle (pUC. 7), TO 3aKUM BCE-
ra CTpeMsITCS pa3MeCcTUTh Ha 6oJjiee X0-
JIofHOM cTopoHe. KoxXyxu MOTyT BMellaTh
rnevyaTHbele 1wiathl Beicotod 3U u 6U u
OBITh PACCYNTAHBI HA TPU PA3TMIHBIX 1A~
ra ciiotoB — 0,8, 0,85 u 1 mroiim, cooTBeT-
CTBYIOIIIMX PAcIOJIOKEHUIO (ppe3epoBaH-
HBIX HAMPABJISIONINX 1Ta30B B IIIACCH.

KOHCTPYKLIMS KOPNYCA
LWACCHU

Iaccu cuctemsr VPX REDI (puc. 8) co-
OpaHo U3 (ppe3epOBaHHBIX ATIOMUHUEBBIX
neTasieil, CBMHYEHHBIX IPYT ¢ Apyrom. st
M3TOTOBJICHUS JeTajleii MOTYT MCITOJIb30-
BaThCS pa3IMYHbIC ATIOMUHKUEBBIE CTUIABHI,
COOTBETCTBYIOIIIME  TpeOOBaHUSAM  3a-
Kazunka cucteMbl. Criocod (pUHUIITHOI 00-
PpabOTKM MOBEPXHOCTEH TAKXKE MOXET OBITh
Pa3IUYHBIM: YEPHOE aHOAMPOBaHUE (Hau-
0oJiee BBHITOMHOE C TOYKU 3PEHUS TEILI0-
OTBOMA), HUKEIMPOBAHUE, KEITOE XpOMa-
ThpoBaHue U Ap. Kopmyc maccu cHapyxu
MOXKET UMETh OpeOpeHMe TS YIydllIeHHS
TEIUIOOTAAYM M CUCTEMY KPETEXHBIX OT-
BEpCTUiA U (pIaHLIEB ISl YCTAHOBKM pa3-
JIMYHBIX aKCeCCyapoB, KPEMEXHBIX KPOH-
IITEHHOB W JOMOJHMUTEIbHBIX KPBIIIEK.
[epenHsist u 3aMHsIST KPBIIKYA OOBIYHO CIM-
METPUYHBI, MOTYT UMETh PAa3IMYHYIO TIIy-
OMHY 1 10pabaThIBATLCSI B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKa3uMKa — UMETh OTBEP-
CTUSI TSI pa3MelleHUsT BHEIIIHUX Pa3bEMOB
U TIepeKJItoyaTesieid, MpuuéM MecTo ISt
pa3MelleHusT 3TUX KOMITOHEHTOB MPaKTH-
YEeCKM OrpaHMYEHO TOJbKO padMepamu
BHYTPEHHEH MOBEPXHOCTU KPBIIIKU KOP-
myca, TaK KaK BHEIIIHUE KPEMEXHbIe KPOH-
LITeHHBI HU3KOMPOMUIbHBIC 1 MTPaKTUYe-
CKHM He OTHUMAIOT MecTo. B 6a30Boit KOH-
durypaiym KopIiyc accu cooupaercst 6e3
MPOKJIAJI0K, OJHAKO MPU HAJIUYUU COOT-
BETCTBYIOIIMX TpeOOBaHUI OH MOXeT
UMeTh Kak [P-3a1ury (0T MpOHUKHOBEHUS
MbLUIA ¥ BOABI), TaK 1 KOMOMHHUPOBAHHYIO
samuty IPHEMC (¢ a1eKTpoMarHuTHbIM
9KpaHUPOBaHUEM), TIPUYEM  COOTBET-

CTBYIOIIME MPOKJIAIKU MOTYT ObITh yCTa-
HOBJICHBI U TIOCJIe M3TOTOBJICHUSI IIACCH B
CIielaibHbIe, 3apaHee MPeIyCMOTPEHHbBIE
na3bl. CucteMa Ha ocHoBe cTaHnapta VPX
MOXXET OBITh MpeIHa3HaYeHa Tl YCTaHOB-
KU MOJyJIeil, BBIITOJHEHHBIX Ha OCHOBE
CTaHMAPTHBIX €BPOIUIaT C pa3Mepamu

Puc. 8. Kopnyc waccu moxer
YCTaHaB/IMBATbCA KaK FOPU3OHTaNbHO,
TaK U BePTUKaNbHO

100x160 MM (3U) 1 233x160 mm (6U), uto
o0JieryaeT nepexo/i Ha 3TOT CTaHAApT ISt
MoJb30BaTeseil, paHee MPUMEHSIBILIMX CU-
creMbl Ha ocHoBe MH VME u Compact-
PCI. Hanpapnstonue st MOIyJeil Bbl-
MOJIHEHbI METOJIOM (hpe3epoBaHUs HEMo-
CPEICTBEHHO B BEPXHEW M HUXXHEU MaHe-
JIIX 111aCCU, MPU DTOM JOIyCKaeTcsl TpU
craHaapTHbix 1rara cioros (0,8, 0,85
u 1 moiiM) 1St pa3TMYHbBIX BAPUAHTOB TT0-
CTPOCHUS CUCTeMbl oxJaxaeHus. KoH-
CTPYKIIMS 1IacCU B 1IeJIOM obecreurnBaeT
MaKCUMaTbHO 2((HEKTUBHYIO KOHTAKTHYIO
Terionepenadyy OT HarpeTbIX aKTUBHBIX
KOMITIOHEHTOB Ha Kopiyc Iaccu. [lepen
HayajioM U3TOTOBJIEHUSI CUCTEMbI «B Me-
Tajuie» 00513aTeJIbHO MPOBOAUTCS AETasb-
HOE KOMIIbIOTEpPHOE MOJEIUMpOBaHUE €€
TEIJIOBOro pexuma (puc. 9), 1o pesyJibra-
TaM KOTOPOTO MPOEKT A0opadaThiBaeTCd U
CHOBa MOJEJUPYETCS 10 TeX Iop, Io-
Ka He Oynet nosydyeH 100-npoLeHTHBII pe-
3yJIbTAT.

BAPMAHTBI OTBOAA TEMJIA
OT WIACCU: 4 YPOBHS
OXJIAXAEHUSA

Buewnee oxnnaxaenue cuctem VPX RE-
DI ot Schroff moxet nmets 4 ypoBHs. Ha
TIepPBOM YPOBHE IJISI BHEIITHETO OXJIaXKIe-
HUSI IIACCH CTICTIMAIbHBIE METOBI HE MC-
MOJTB3YIOTCS. TerIo OT aKTUBHBIX MOMY-
Jielt, yCTAHOBJIEHHBIX B UHAVWBUIYATbHBIX
TETUIOOTBOISIIMNX Koxyxax (clamshell),
repenaércs Ha KOPITyC 1AacCu, KOTOPBIN B
CBOIO OYepelb OXJIaKIaeTcsl TPY TTIOMOIIN
€CTeCTBEHHOW KOHBEKIINYU WK (TIPU BO3-
MOXHOCTH ) KOHAYKTUBHO TIepenaéT TeTio
BHEIITHUM KOHCTPYKTUBHBIM 3J€MEHTaM
o0bekTa-HocuTes1. Ha Bropom ypoBHE Ha
TIOBEPXHOCTU II1aCCU YCTaHABIMBAIOTCS
JOTIOJTHUTENIbHBIE PaaTopbl ¢ opedpe-

Temperature
(deg G)

100

Puc. 9. Pe3ynbrarbl TeNN0BOro MOAENMPOBaHMA
WACcCU C KOHAYKTUBHBIM OXNAXKAEHUEM

B KomnaHuu Schroff ¢ nomowbio nporpammbl
FloTHERM
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OB3OP/AI'II'IAPATHbIE CPEACTBA

Puc. 10. lononHuTenbHasA BHeLWHASA 060/104Ka,
npopyBaemas NOTOKOM Oxf1aXKAalolero Bo3ayxa

HHUEM, YBEJIIMUUBAIOIIUM OOIIYIO IIOIIaIb
TMOBEPXHOCTHU, C KOTOPOI OTBOIUTCS TEIT-
J10. Ha TpeTheM ypoBHE 3TH pamyuaTophl 3a-
KJTI0YAIOTCSI B JOTIOJIHUTEbHYIO BHEIII-
HIOI0 000710uKy (puc. 10) U3 IMCTOBOTO
MeTaJjlia, ¥ B 00pa3oBaBILIEeMCs MEXKITy pa-
IraTopaMu M 000JIOYKOI TTPOCTPaHCTBE
TpY TIOMOIIX BEHTWJISITOpA OPTaHU3YETCS
WHTEHCUBHAs TPOAYBKa OXJIaXKIAIOIIETO
BO3/yXa, YTO 3HAYUTEJHbHO MTOBBIIIIACT TETI-
JIOOTBOJSIIYIO CITOCOOHOCTh maccu. U,
HaKOHeIl, Ha YeTBEPTOM (MaKCUMaJIbHOM)
YPOBHE BMECTO BO3MYIIHBIX PaIMaTOpPOB
YCTaHABJIMBAIOTCS OXJIAXKIAIOIINE IJIACTH-
HBI C IPOTOYHBIM XKMIKOCTHBIM OXJIaXKIe-
HHUEM, YTO MO3BOJISIET MHOTOKPATHO yBe-
JIMYUTD OXJIAKIAIOLLYI0 CIIOCOOHOCTD CU-
creMbl. [Ipn 3TOM BaXKHO MOAYEPKHYTh,
YTO ISl KPETJICHUSI K 111aCCH PaIuaToOpoB,
BHEIITHUX 000JI0YEK 1 OXJTaKIAFOIIMX TTa-
CTUH HCTIOJNB3YIOTCSI OAHM U T€ Xe Kpe-
MEXHbIE OTBEPCTUSI, YTO OOecIieunBaeT
BO3MOXHOCTb ITOC/EI0BATEIbHOTO Hapa-
LIMBAHUS TEMJIOOTBOASIIEH CIIOCOOHOCTH
maccu. MomaysibHast KOHUETLIUS OXTaKae-
HUS TO3BOJISIET JIETKO afanTUPOBaTh CH-
cremy VPX K TekyluM TpeOOBaHUSIM 11O
OXJIAXKIIEHUIO B JIIOOO MOMEHT BPEMEHH,
YTO OCOOEHHO BaXKHO B TeX C/Iydasix, Korna
Ha HayaJbHbIX Tanax pa3paboTKy TOUHbIE
TpeOOBaHUs K OXJAXIACHMIO €lIE HEe U3-
BECTHBI.

OBCNYXUBAHME:
AOCTATOYHO NPOCTOrO
LWECTUFPAHHOIO KJIIOYA

K cucremam VPX REDI Moryt npeab-
SIBJISITBCST TAKXKE CIeMabHBbIE TPeOoBa-
HUST O BO3MOXHOCTH TIPOCTOTO OOCITYKU-
BaHUS (B YaCTHOCTU, 3aMEHBI MOIYJEil)
HETIOCPEACTBEHHO Ha MeCTe MX MpUMEeHe-
HUSI, B YCIOBUSIX BO3AENCTBUS Hebaro-
MPUSTHBIX (AaKTOPOB BHEIIHEN Cpelbl.
[Tpu 3TOM HOJIKEH OBITH UCKIIOUEH PUCK
MOBpEeXIeHNsI 000PYIOBaHUSI B TIpOLIecce
pPEMOHTa W OOCITy>KUBAHUSI.

B takux ycnoBusix BecbMa ynoOoHO ucC-
MOJIb30BaTh CTelMaTbHbIe 3aXXuMbl Wed-
ge-Lock/Card-Lock ¢ orpaHudeHrEeM MO-

MeHTa 3aTsDKKU (puc. 11), mpeaiarae-
mbie Kommnanueit CALMARK, Tak xe
Kak u KommaHus Schroff Bxopsieit B
rpymmy Pentair. DTH 3akKMMBI UMEIOT BHYT-
pU cCneuuanbHbIA MPENOXPAHUTEIbHBIN
XparioBOii MeXaHU3M, KOTOPHbIiT o0ecIieun-
BaeT (UKCUPOBAHHOE ONMTUMAJIBHOE YCHU-
Jie yaepKaHus MOJIyJis B 11accu 6e3 uc-
MOJTb30BaHUST AUHAMOMETPUYECKOTO UH-
CTPYMEHTa — UX HEBO3MOXHO MEePETSIHYTh
u noBpeauThb. [lpu nocTuxeHuu He-
00XOAMMOTO YCUJIMSI 3aTSKKU OIepaTop
CJIBILIUT IETYOK, U, €CJIU OH MPOIOJIXKAET
3aTATMBaTh BUHT, TO XParloBOi MEXaHU3M
HayMHAaeT MPOKPYUUBATHCS, HE TOMyCcKast
TMOBPEXIEHUS AeTalleit.

SAKNIOYEHME

KomnereHuuu, pa3paboTku M 3aKOH-
YEHHBIE PEIIeHNS B 00JIACTY KOHCTPYKTH -
BOB C KOHIYKTUBHBIM OXJTaXKICHUEM IS
OGOPTOBBIX BEIYUCIUTETBHBIX CUCTEM OOJTh-
1I0¥ MOIITHOCTH, TIpeljIaraeMble «U3 OJI-
HUX pyK» KoMImaHuei Schroff ¢ ucronp3o-
BaHWEM CTaHIAPTHBIX BBICOKOTEXHOJO-
TMYHBIX MEXaHUYECKUX KOMITOHEHTOB TSI
CHUCTEM KOHIYKTUBHOTO OXJIAXKAEHUS OT
CTIeIIMATN3UPYIOIINXCST B 9TON 006JIacTu

Komnanuga Siemens
npuo6pena Kineo CAM —
BeAyLiero paspaborumka
KOMMNbIOTEPHbIX CUCTEM
mopgenmpoBaHus
KUHEMUOTUKHU

®upma Siemens mnpuobpena KOMIIAHUIO
Kineo CAM (r. Tyny3a, ®paHius) — Beaylie-
TO TTOCTABIIMKA PEIICHUI 11T KOMITBIOTEPHO-
r0 MOJIETMpPOBaHMs KuHeMaTuku. [IpoBepeH-
Hble Ha npakTuKe penieHus: Kineo CAM yxe
CETOJHS SIBJISTIOTCSI KOMITOHEHTaMU ITPOTPaMM-
HBIX TpoayKToB Siemens PLM Software, cro-
COOCTBYSI TIOBBILIEHUIO TIPOU3BOIUTEILHOCTH
Tpy/a IMOJIb30BaTeIel B CAMBIX Pa3IMIHBIX OT-
pacisix Ha OCHOBE ONTUMU3AIUU KHHEMATUKH,
MPEeTOTBPAIICHUST CTOTKHOBEHUI W TUTAHUPO-
BaHUS TpaeKTOpUii iepeMenieHus. braromapst
MAHHOMY TIPUOOPETEeHUIO KOMTIaHUs Siemens
CMOXET YJIYYIIUTh BO3MOXKHOCTA aBTOMATU3H~
POBAaHHOTO MOJEIUPOBAHUSI KUHEMATUKH,
peann30BaHHBIC B €€ TPOrPaMMHBIX TIPOAYK-
Tax, yKPEMUTh CBOY TTO3UIINY Ha PBIHKE U TTep-
CIIEKTUBBI PACIIUPEHUS JOJIU PBIHKA. Y TpU-
00peTEHHON KOMIIaHUU uMeeTcs cBbiire 200
3aKa3YMKOB BO BcéM Mupe. [1ocie 3aBeprieHmst
caenku Kineo CAM Bo#nér B cocTaB OM3HEC-
noapasnenenus PLM Software. CooTBert-
CTBYIOIIIEE COTJIAIIEHNE ObUIO MOAMMCAHO B
okTsa0pe 2012 roma. CTOMMOCTh CHOEIKU HE

pasriamacTcHd.

Puc. 11. Knunosoi 3axum Card-Lock

c npeaoxpaHUTeNIbHbIM XpanoBbiM M@XaHU3MOM

npyxectBeHHbIX KommnaHnniit CALMARK un
Birtcher Products, Takxe BXOASIIUX B
rpynny Pentair, mpenocTaBislioT 1MoOJb30-
BaTeN0 YHUKAIbHYIO BO3MOXHOCTb YCKO-
pUTH CBOIO Pa3pabOTKy U MOJTYYUTH B pe-
3y/lbTaTe KaueCTBEHHBIN MPOAYKT C UC-
KJTIOUUTETBHO BBICOKUMU TEXHUYECKUMU
XapakTepuctukamu. B Poccuu yrmonHoMo-
YEHHBIM LIEHTPOM KOMIIETEHIIUU IO 3TUM
npobjaeMaM U KOOPIUHATOPOM MPOEKTOB
sisiercst Kommnanusi [IPOCO®DT — cra-
peinii naptHEp kommnaHuu Schroff Ha
pbiike CHI. @

ABTOp — cOTPyAHUK PUpMBI
MPOCODT

Tenedon: (495) 234-0636
E-mail: info@prosoft.ru

3a nBeHaaunarh JieT paboTel Kineo CAM co3-
[ayia TIepeoBbIe POTPAMMHbBIE PEIICHUST, BbI-
TIOJTHSIIONINE OTITUMU3ALINIO (DYHKIIMOHUPOBA-
HYSI TPOMBIIIJIEHHBIX POOOTOB U MPOSKTUPOBA-
HHE TPACKTOPHIA UX MIEPEeMEIIECHHUs TIPH OTiepa-
HSIX COOPKU-Pa300PKU IS PA3TUIHBIX OTPaC-
JIei, B TOM YHCJIE IS aBTOMOOWIECTPOCHUSI,
aBUAIIMOHHO-KOCMUYECKOM TIPOMBITIIEHHOCTH
¥ CyIOCTPOCHUSI.

IMporpammubie nmpoaykThl Kineo CAM mo-
CTaBJISIIOTCS] KOHEUHBIM TI0JTb30BATENISIM U KaK
TOTOBBIE MPWJIOKEHUSI, U KaK OUOINOTEKU ISt
paspaboturikoB CAD- u CAM-cucteM 1 mpo-
W3BONUTENIENl COBPEMEHHBIX POOOTOTEXHUIE-
CKUX KOMITTIeKCOB. O6e KOMIaHUU HaMEPEeHbBI
pa3BUBATh BCe TEKYIINE JTMHEHKHN MPOTYKTOB
Kineo CAM.

JlemapTaMeHT MPOMBIIIUIEHHOM aBTOMATH3a-
1y Siemens IPUOOPEN psii KOMITaHUIM-pa3pa-
OOTYMKOB MTPOTPAMMHOTO 00ECIICUSHMSI, YTBEP-
IIMB CBOE JTMIUPYIOIIee TIOTOXEHNE Ha PHIHKE
TIPOTPAMMHBIX PEHICHUIA 1T TPOMBIIUIEHHO-
ctu. Bee mpuobperéHHbie Siemens KOMITaHUM:
UGS (CLLA, 2007), Innotec (Tepmanust, 2008),
Elan Software Systems (®panmms, 2009), Active
Tecnologia em Sistemas de Automa3sro (bpa3u-
qmst, 2011), Vistagy (CILA, 2011), IBS AG (Iep-
manus, 2012), Perfect Costing Solutions GmbH
(Iepmanmst, 2012) u VRcontext International S.A.
(Benbrus, 2012) — ABISAISAIOTCS BEAYIIUMU IO~
CTaBLIMKAMU HAa COOTBETCTBYIOIINX PhIHKaX. @
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