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BakyyMHble MHAYKLUUOHHbIE MalunHbI VC
ANnAa IOBEJIMPHOro JINTbA.
BOBMO)KHOCTM, XAPaKTEPUCTUKN U LIEHDI
MawwuHbl Indutherm cepum VC (Vacuum Casting) nMeroT BbICOKYIO NPpOM3BOAUTENIBHOCTb U
ob6ecneunBaloT noTpebHOCTH NpeanpuaTUA C N06bIM 06bEMOM NpounsBoacTBa. MpocTbl B

OCBOEHUU U exxefHEeBHOM NpUMeHeHUM No Ha3HavyeHuro. Ka)xaaa u3 npegnaraeMbixX HAMU
Mopenen MalluH, HE3aBMCUMO OT KOMIJIEKTALUMNU, Aa€T BEJIUKOJIENHOE Ka4YeCTBO JINTbA.

AAA
INDUTHERM

V TexHonorus MHAYKHMOHHOﬁ N/1aBKU: Harpes ot MHAYKLUMOHHOIO reHepartopa
C MUKponpoLuecCoOpHbIM ynpaBJ/ieHUeEM U OT/INYHbIM NepeMelinBaHMeM MeTasljia

IpacdnTOBbLIN TUreNb C META/NIOM, NOANEXALUMM MN1aBKE, HAXOAUTCS BHYTPU MHAYKLMOHHOM KaTyLLKW.
MoLLHOE NepPeMEHHOE MarHUTHOE NoJie NPUBOAUT K BOSHUKHOBEHUIO CTOJb XXE CUSTIbHOrO NEPEMEHHOMO
TOKa B rpacMTOBOM TUrME U MeTanne. MNponcxoauT He TONbKO BbICTPLIA pa3orpeB MeTanna, Ho U ero
MHTEHCMBHOE NepeMELLBaHME.

MnaBunbHasi kamepa (kamepa C TUrIeM)

WHAYKUMOHHbIN reHepaTop (MHAYKTOP)

BakyyMHasi kamepa (Kamepa C OroKoMm)

Vv 3¢ dekTuBHOE ynpassieHne IMTelHbIM NMpoLeccoM

PaspenbHoe 3anupaHue kKaMep 419 napasuiesibHOi pa6oTbl

Bce mawwmHbl Indutherm cepum VC MMEIOT OTAENbHbIE 3anOpHbIE YCTPOWCTBA AN1S1 KaMepbl C TUTEM
(nnaBunbHas kKamepa) U ANs KaMepbl C OMOKON (BakyyMHasi Kamepa). 9TO NO3BOSISIET SKOHOMUTb
paboyee BpeMsi: MOKa OMOKa eLle HaxoaWUTCs B BaKyyMHOM kamepe (Ha MPOTSHKEHUN HECKOSIbKO MUHYT
nocne OKOHYaHUS 3a/IMBKK), Bbl YXKe MOXETE 3acbinaTb MeTan B MIaBUIbHYIO KaMepy N HayaTb
pa3orpeB Ansi ouepeaHon 3anmBku. MNnaBunbHbIE KaMepbl 3aNMpatoTcs C MOMOLLbIO MHEBMO3aMKa.

ABTOMaTnueckuit NcpT ANA onokun (BaKyyMHOM KaMepbl)

Tako nudT cunbHO obneryaet paboTy ¢ onokoi. MNMocne pa3BopoTa BaKyyMHOW KaMepbl B Tpebyemoe
NOSIOXXEHNE M YCTAHOBKM B Hee OMNoKW, NdT onyckaeTcs. 3aTeM KaMepa CTbIKyeTCs ANns NpoBeAeHus
3anvBku. Mpu 3aBepieHnn paboTbl (Nocne 3aAMBKN N OXNAXAEHWUS) ONOKa C NOMOLLbIO MdTa
NpUNoAHMMAETCA ANS NIErKOro U3BneYeHns n3 kamepbl. Takum 06pa3oM, Bbl MOXETE UCMO/b30BaTb
9KOHOMMYHbIE Onoku 6e3 dhnaHua.



MporpaMMHoOe ynpaBneHue fif 6bICTPOro u Ka4eCTBEHHOr o JINTbsl

Bbnaropaps nonHotekcTtoBoMy XK-aucnnero Bce pabouve NnporpaMmbl U NapameTpbl OYEHb JIerko
HacTpamBaTb U KOHTpoNupoBaTb. [onyaBToMaTmyeckne MawwmnHbl (VC 400, VC 500) npeanaratot go 20
TeMnepaTypHbIX NnporpaMM. MawwmHbl-asToMaThl (VC 450 V, VC 480 V, VC 650 V) umetoT cuctemy
ynpaBneHns BceMn pabounmm napametpamu, a 100 nuTelHbIX NPOrpaMM rapaHTUpYET BbICTpYto paboTy
n ctabunbHble pe3ynbTaTbl. Paboune napamMeTpbl NPOLIECCOB NNTbS YXKe 3apaHee 3anporpaMmMmMpoBaHbI
Ans ocHoBHbIX cnnaeoB (AGS, Alpha Plus, Heraeus, Legor un Pandora). Ha npakTuke 3TO O3Ha4aeT, 4YTo
y>XXe C NepBOM OMOKN MOXHO OXMWAATb XOPOLIMX PE3Y/IbTaTOB NMTbA 6€3 NpeaBapUTeNbHbIX UCMbITaHWMN.

Css3b ¢ BHewHuMu ycrpoucrteamu (“UHaycTpus 4.0”)

Peub MaeT 0 BO3MOXHOCTAX yAaneHHOW AMAarHOCTMKK, OHNalH O6HOBIEHNS MPOrPaMMHOIO obecneyeHmst
1 BblBOAA AaHHbIX Ha nevaTb. Bce MawwmHbl cepum VC ocHalleHbl MHTepdeiicoM RS 232 (Yepes Hero
MOXXHO COXPaHWTb BCE NapaMeTpbl NTbs, BKKOYas TeMnepaTtypy ornoku). Kpome Toro, umeetcs
BO3MOXHOCTb (0onums) noakntoyveHnss GSM Mogema — Anst BCeX MaluMH, a TakXe NpUHTepa AaHHbIX —
kpoMe MaLumHbl VC 400. KoMnnekT noctaBky MawmnHbl VC 650 V BKIOYAET BCE YKa3aHHbIE YCTPOMCTBA.

V Bakyym n n36bITOYHOE AaB/IeHue — BOT YTO HY>XHO 11 U AeasibHOro nuTbA!

MHOrope)>xMMHOCTb NJ1IaBUJIbHOW KaMepbl
MnaBka MeTanna MOXeT NPOBOAUTLCS B BaKyyMe, NpU HOPManbHOM AaBNEHMM 3aMTHOMO rasa (as3or,
aproH) unm m3bbITOYHOM (MONOXUTENBHOM) AABNEHUM 3ALUMTHOMO rasa.

BakyyM B n1aBu1bHOM Kamepe

Bakyym B nnaBunbHON kKamepe obecneyrBaeT XOpOLLYIO Aera3aumio crniasa v npeaoTspallaeTt
HeXxenaTenbHOe OKUC/IEHME B Mpouecce nnaBku (OTCYTCTBUE KMCIIOPOAA SIBMSIETCS BaXKHbIM NPU NNTbe
cepebpa nnu KpacHoro 30510Ta).

BakyyM B KaMmepe C OnoKou

BakyyM B kamepe c ornokoi (aaBneHve B ananasoHe oT 0 Ao 20 M6ap), BO-NepBbiX, CYLLECTBEHHO
CHMXXAET BEPOSITHOCTb 06pa30oBaHMsi BKIIOUYEHMI B BUAE BO3AYLLHbIX My3blpbKOB, @ BO-BTOPLIX,
CNoCco6CTBYET NyYLLel 3anonHAEMOCTM hOPMbl, 0COBEHHO MpY OTMBKE (PUANFPaHHBIX U3AENUIA.

NMoHMKXeHHOEe OKUCJIEHUEe B KaMepe A1 ONMOKU
Takke npeanpuHATHI crieLmanbHble Mepbl, 4YTObbI UCKIOUYNTL OKUCIIEHNE MeTasna BO BpEMA
OoXnaXxaeHums OrnoKKn.

N36biTOuHOE AaBneHue B NJIaBWIbHOW Kamepe

Mepen 3anvMBKON pacniaBfieHHOro MeTasia B OMOKY CUCTEMA NepeK/ItoHaET NIaBUIbHYIO KaMepy B
PEXWUM N36bITOYHOrO AAB/IEHNS, U B HEE NOAAETCA CKaTblM ra3 (a3oT, aproH). PasHuua AaBneHun B
NIaBUILHOW KaMepe 1 B kamepe Ans onoku coctasnsieT 1,5 nnum 3,0 6ap (B 3aBUCMMOCTM OT MOAENN).

Pexxum “"Typ60” / “Typ6o-rmoc” (Turbo Pressure / Turbo Pressure PLUS)

Pexkum "Typbo” ans Bcex MawwmnH cepmm VC oNTUMU3UPYET NNTbe OYEHb ManeHbKNX U UINIrPaHHbIX
n3aenvi, U rapaHTUpPyeT OT/IMYHbIE Pe3y/bTaTbl MPU INTbE C KAMHAMWU. ITOT PEXUM NO3BOSISIET 6LICTPO
1 C BbICOKOW TOYHOCTbKO AOCTUIHYTb 3alaHHOrO AaBfieHusl B kKamepe. Pexxum “Typbo-nntoc” (peannsoBaH
B MawmHe VC 650 V) obecneunsaeT ewle bonee 6bicTpoe nosbiweHne fasneHus. Oba pexunmMa
3anycKalTCca aBTOMaTUYECKN.

Cucrema cHMmkeHus TypbyneHTHOCTU npu 3anuBke (TRS)

Cucrema TRS (Turbulence Reduction Software) obecneuvsaeT nnaBHoe, NaMMHAPHOE TeYeHme NoToka
MeTas1a AaXke Npy BbICOKON CKOPOCTW 3a/IMBKWU. ITO NpeaoTBpaLlaeT 0TKO YacTul, hopMoMacchl B
KPUTUYECKMX 06NacTaX TMTENHOM (POpMbl U yNyYLLAET 3anoIHAEMOCTb (hOPMbI.

CkopocTHoe nutbe (pyHkumnsa HSC)

®yHkuma HSC (High Speed Casting) obecneunBaer elle 605ee BbICOKMIN YpoBEHb NPOPaboTKu M34enun C
TOHKMM W CNOXHbIM ANU3aHOM, a Takxke 6osbLiMxX nnockux nosepxHocten. C nomoubio HSC MoXHO
OTNMBaTb M3aenus ¢ 06paboTaHHbIMU LBETHLIMM KaMHSIMM NPU HU3KOW TeMnepaType OMnoKMu.



V BbICOKOTOUHOE U3MEpEeHUe TeMnepaTyp

[ABOMHOW KOHTPOJIb TEMNEpPaTypbl TUINA

B cTaHaapTHOW KOMMNEKTaUMN U3MepeHne TeMnepaTypbl NPOM3BOAMTCS TEPMONAPOK, pa3MeLLEHHOM B
CTeHKe Turns. NpeaycMoTpeHo YeTbipe Tvna TepMorap C MakcMMarsbHbIMK TeMnepaTtypamm 1200°C,
1300°C, 1500°C, 1700°C. [IBOMHOIN KOHTPO/b, NMpU KOTOPOM TeEMrepaTypa OAHOBPEMEHHO N3MEPSIETCS
Cpasy B ABYX TOYKaxX — Ha CTEHKe TUINA U B ero LueHTpe (TepMornapa B 3anopHOM LUTOKE), peann3oBaH B
mMoaenu VC 650 V, y ocTanbHbIX MalWH ABOMHOWM KOHTPOb SIBASETCS AOMOMHUTENBHOM ONUMEN.

U3MepeHne TeMnepaTypbl ONOKU

Mpy OTNMBKE OYEHb MaNEHbKMX WU XPYMKUX U3AENNIA 3HAHWE TEMNEPATYPbl ONOKM UMEET BaXXHOE
3HayeHue. 3mMepeHne TeMnepaTypbl OMOKK ABNSETCS BO3MOXHbIM Ans MawuHbl VC 650 V B
CTaHAAPTHOM KOMMeKTauum. TemnepaTtypa OMoKu1 KOHTPONIMPYETCS C TOYHOCTbIO 0 OAHOro rpaayca.

V¥V TexHonorusa subpaunoHHoro nutbs (MawmHbl VC 450 V, VC 480V, VC 650 V)

3anonHsaemMoctb (hopMbl, MOPUCTOCTb, pa3Mep 3epHa, ... — BCe NnapaMeTpbl 6yayT nyuywe!
Mcnonb3oBaHne BMEPaLIMOHHbBIX TEXHOMNOIMIM 0becrneunBaeT HeENPeB30MAEHHOE KaYeCcTBO INTbS:

e YNTyYLLAETCS KaYeCcTBO 3amnosiHeHMs] OPMbI, YBENNUYMBAETCA (M3NYECKasi NIIOTHOCTb MeTaNa

e BO3pacTaeT OAHOPOAHOCTb CTPYKTYpPbl METaNa No BCeW TOMNWMHE OT/IMBKUN — CyLLECTBEHHO CHUXKaeTcs
nopucTocTb (CM. pUC), pa3Mep 3epHa yMeHbLuaeTcs 6onee yeM B ABa pa3a (CM. puc)

* CHMXXAETCs BEPOSITHOCTb 06pa30BaHMs MUKPOTPELLMH NP OCTbIBaHMM MeTanna (Tak Ha3blBaeMoe
“ropsiuee pactpeckmsanme”, hot cracking)

“Ceun” pexxum (Sweep Mode)

MaLunHbl VC 650 V nMetoT 0cobeHHbIN, Tak Ha3biBaeMbli “cBun” pexknm (Sweep Mode), BK/IOYaEMbIN
npw 3a5MBKe MeTana B OMNoKy, U obecneymBatoLwmii BU6paLmIo C YaCTOTOM, U3MEHSIIOLLIENCS B LUMPOKOM
Avana3oHe (Tak Ha3bliBaeMas “Kadarowascs Yactora”). 310 6onee achdeKkTnBHO, YeM BMOpaums Ha
OZHOM (PUKCMPOBAHHOW YacToTe — Kaxxaas toBennpHas “énka” n aaxe Kaxabl eé 31eMeHT UMEIOT CBOIO
CO6CTBEHHYIO YacToTy konebaHuit, a “cBun” pexxmMMm NO3BONSIET OXBAaTUTb BCE €CTECTBEHHbIE PE30HAHCHI.

50 pm S0 ym
el s —y
MopucrocTb MeTana Npyu nTbe ¢ BUbpauuen n 6e3 Bubpauumn Pa3mep 3epHa c Bubpauuei n 6e3 Bubpauun

B KOHEYHOM UTOre MMEEM BbIMOJIHEHNE ABYX NMPOTUBOPEYMBLIX TPEGOBAHMI: OT/IMBKWN MOMYYaKOT He
TONbKO 60/1ee BbICOKYIO NPOYHOCTb, HO 1 NAACTUYHOCTL (AedopMUpPYyeEMOCTb), YeM Npu 06bI4YHOM NnTbe!
(NpOYHOCTb Ha pa3pbIiB NpY 3anMBKe C BUbpaumel Bo3pacTaeT Ao 25%, a npeaen Tekyyectv Ha ~12%)

YnyudleHHas BHYTPEHHSS CTPYKTypa U Cynep-KayecTBO NOBEPXHOCTU OT/IMBOK YCKOPSIET U yaeleBnseT
NX NOCNeayoLLyo MexaHuyeckyto 0bpaboTky. — Jlydwas obpabaTbiBaeMoCTb. MeHblUe Tpyao3aTpar.
MeHbLue oTxoaoB. o nHgopMaumm oT KNneHToB koMnaHum Indutherm, B cpegHeM BpeMs Ha
“nocTobpaboTky” oTAMBOK (0UMUCTKA, WIMMOBKA, NOIMPOBKA), NOTYYEHHBIX B MalLMHaX C BUbpaumnen,
CoKpallaeTcs npuMepHo Ha 25%.

V bak-rpaHynstop (cucreMa rpaHy/IMpoBaHUs MeTasuia) @

bak-rpaHynsTop (Granulating Tank), kak gononHUTeNbHas
onuus, AOCTYMNeH Ana Bcex MawwuH cepumn VC.

Ero 0cobeHHOCTSMN 1 OCTOMHCTBAMM SIBMSIOTCA:

> MPOCTON MOHTaX, BbICTPOE NEpEKOYEHNE MEXAY

. MPOLECCOM NIUTbS U FPaHyIMPOBAHWS, OMTUMU3MPOBAHHbIN
NPOTOK OXNaXJatoLen BoAbl, 3proHOMUYHBINA AW3aiiH.




Vv KomnnekTt gns cuHtepupoBaHus (cnekanus, andpy3MoHHOW CBapKMn)

KoMnnekT ans CMHTEpMpOBaHUS NO3BOJISIET CNeKaTb A0 6 Konew
(konbuUa coeanHaloTcs Anddysnen 3a cYeT Tenna u JaBneHus,
TpebyeMoe aaBneHue co3aaeTcs NHEBMATMYECKn). KOMMNIekT MoXeT
6bITb yCTaHOBNEH B Nt06YI0 MawwmnHy cepun VC. MNMepeBoa MalMHbI K
BbIMOJIHEHUIO JAHHOMN OMepaLIMm BbIMOJSTHAETCS 3@ HECKO/IbKO MUHYT,
nocneayroLwmin NPoU3BOACTBEHHbIN LMK HE MPEBLILAET 6-7 MUHYT,
BKJ/1tOYAst YCTAHOBKY W CHSAITUE AeTaneu.

MonyuuTte npeacraBneHme o pabore nuTenHbix MawinH cepumn VC. Buaeo, 5-7 MUHYT:
mawmHa VC 450 V, mawmHa VC 480 V , mawumHa VC 650 V

TexHnuyeckmne xapakrepuctmkm MmawmH Indutherm VC, komnnekraums, LieHbl

VvC450V

vC 480V

vC 650V

BUBPALYIOHHaS! TEXHOMOTVS! MIATLS pe>xum Bu6pauum pe>xum Bu6pauum CBUIM-PeXUM
(vibration mode) (vibration mode) (sweep mode)
Temnepatypa niaeneHns Metaria (max) 1400 °C 1600 °C 1700 °C
2neKTponuTaHne 4.5 kBt,380 B 8 kBr1, 380 B 12 kBT1,380B
BmectuMocTb TSt (06beM, Bec MeTarrid) | 170av® (25krAul8ct) | 170’ (25krAu18ct) | 265w (4,0 kr Au 18 ct)
BMecTMMOCTb TMTIS (OMLIMOHAMBHO) - 265ar (40krAu18ct) | 386 o (58 kr Au 18 )
Pazmep onokm (amMaMeTp, BbicoTa) max @ 130 MM, h260 MM | max @ 130 MM, h 260 MM | max @ 130 MM, h 260 MM
Pazmep onokm (onumoHasnsHo) - max @ 160 mm, h400 MM | max @ 160 mm, h 400 Mm
M136bITO4HOE AaB/EHVE Npy 3a/IMBKE fo 1,5 6ap fo 1,5 6ap fo 3 6ap
[aBneHve B KaMepe C OroKoM 0— 20 mMbap (BakyyMm) 0— 20 mM6ap (Bakyym) 0— 20 mM6ap (BakyyM)
Konnyecrso pabounix nporpaMm 20 100 100
WHTepdeitc RS 232 + + +
GSM mMogem ONUMOHATTBHO OMNUMOHATTEHO B KOMI/IEKTE
MprHTEP AaHHbIX (NeYaTb NPOTOKOSA) OMUVIOHATLHO OMUVIOHAITLHO B KOMIJIEKTE
JIndbT BaKyyMHOIN KaMepb! + + +
Pexxum “Typ60” / “Typbo-nntoc” “Typ60” “Typ60” “Typ6o-nntoc”
CucreMa CHYDKEHWNS TYpOYIEHTHOCTU + + +
[1BOViHOM TEMMEPaTYPHbIV KOHTPOSTb OMLMOHaNbHO OMLMOHANBLHO +
M3mepeHre TemnepaTypbl OMNoKK = — +
CkopoctHoe nntbe (HSC) OnuUMoHaNbHoO OnuMoHanbHO OnuMOHaNbHO
bak ansa rpaHynsunmM MeTanna OMNUMOHANBLHO OMNUMOHANBHO OMNUMOHANBLHO
KoMnnekT onsg cMHTepupoBaHus OMNUMOHANBHO OMNUMOHANBHO OMNUMOHANBHO
ApTukyn komnaHuu “Cancpup” 17374 4918 11766
LieHa, opneHTMpoBouHas (08.2021) | ot 2 700 000 py6. ot 3 200 000 py6. ot 4 500 000 py6.

vC 450V

MabaputHble pa3mepbl MawmH VC 450 V n VC 480 V npumepHo 500x770x1450 MM, Bec 120-130 kr
FabaputHble pa3mepbl VC 650 V npumepHo 600x820x1450 MM, Bec 185 kr

(BeC ykasaH Ans MUHUManbHOM KOMMIeKTauum MaLlivH)



https://www.youtube.com/watch?app=desktop&v=MooFl8Z-SOE
https://www.youtube.com/watch?v=uOCMeZbxKSA
https://www.youtube.com/watch?v=6d6C_R4BcZk

TexHnuyeckmne xapakrepumcrnkm mawmH Indutherm VC, komnnekraums, LeHbl

VC 400 VC 400 VC 500
BrbpaLmoHHas TeXHOOMS! TSl — — -
Temnepatypa niaeneHns MeTavia (max) 1400 °C 1400 °C 1600 °C
JneKTponuTaHne 4.5 xBt, 380 B 3.5 kBT, 220B 10 kBT, 380B

1709 25krAul8ct) | 170’ (2,5krAu18ct) | 265av® (4,0 kr Au 18 ct)
BmectuMocTb TSt (06beM, Bec MeTarvia) (1.7 kr Ag 925°) (1.7 i Ag 925°%) (2.8 kr Ag 925°)

386 o’ (5,8 kr Au 18 )

BmectMocTb TS (ONUMOHAIBHO) = = (40 r Ag 925°)
Pasmep onokm (amMaMeTp, BbicoTa) max @ 130 MM, h260 MM | max @ 130 mm, h 260 MM | max @ 130 MM, h 260 MM
Pazmep onokm (onumoHansHo) - - max @ 160 MM, h 400 mm
/136bITOYHOE AaB/eHVe Npy 3a/IMBKe o 1,5 6ap fo 1,5 6ap fo 1,5 6ap
[aBneHve B KaMepe C OroKoN 0— 20 mMbap (BakyyMm) 0— 20 mM6ap (Bakyym) 0— 20 mM6ap (Bakyym)
Konnuectso paboumx nporpamm 20 20 20
WHTepdeitc RS 232 + + +
GSM mogem ONLWIOHANTEHO ONLYIOHANEHO ONUMIOHANEHO
[MpyHTEp AaHHbIX (MeYaTb MPOTOKOMNA) - - OMUMOHAITBHO
JIndT BakyyMHON KaMepb! + + +
Pexxum “Typ60” / “Typbo-natoc” “Typ60” “Typ60” “Typ60”
CucremMa CHYDKEHWS TypOyneHTHOCTU + + +
[BoliHON TeMnepaTypHbii KOHTPOb OMLUMOHANbHO OMNUMOHANbLHO OMNUMOHANBLHO
Vi3MepeHye TeMnepaTypb! OMOKK - - -
CkopoctHoe nutbe (HSC) - - -
bak ans rpaHynsauMmn Metanna OMUMOHaNbLHO OMUMOHaNbHO ONuUMOHaNbHO
KoMnnekT ansi CMHTepUpoBaHus OMUMOHaNbLHO OMUMOHaNbHO OMUMOHaNbHO
ApTukyn komnaHum “Cancpup” 6156 5305 4918
LleHa, opneHTMpoBo4Has (08.2021) | ot 2 100 000 py6. no 3anpocy ot 2 650 000 py6.

,

VvC 400, vVC 500

\
L

VC 400, VC 500
C rpaHyNATOPOM
(onuus)

abapuTHble pa3mepbl MawnH ~ 500x770x1450 mm, Bec 120-130 kr (B MMHUMaNbHOW KOMMEKTALMN)

B HawemM KaTanore npeacraB/ieHa NoJsIHagA IMHeka mawunH Indutherm:
¢ IHAYKUMOHHbIE MawnHbl HenpepbiBHOro nntbs VCC n CC

e IHAYKUWOHHbIE NUTEeNHbIE MMHU-MalwuHbl cepumn MC

e MalwunHbl ANg NUTbsa TyronjaaBkux cniiasoB cepumn VTC

e [1aBUbHbIE Neyun cepunt MU n TF

e MalvHbl AN rpaHynMpoBaHua MeTanna cepumn GU

(nepeiiauTe Mo CCbifikaM B COOTBETCTBYHOLLME pa3aesibl caTa KoMnaHum “Candgmp”)



https://www.sapphire.ru/vcd-23373/catalog.html
https://www.sapphire.ru/vcd-23376/catalog.html
https://www.sapphire.ru/vcd-23372/catalog.html
https://www.sapphire.ru/vcd-23374/catalog.html
https://www.sapphire.ru/vcd-23375/catalog.html

