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INDEMAK Company Profile

Founded 2006, Indemak has become a well-known company in its region in a short period of time. Main
reasons behind this success are the ability of combining the years of experience and know-how with
new technology and keeping the customer satisfaction above all.

Indemak, operating in its modern facility over 5000 m2 area, manufactures medium frequency induction
furnaces ranging from 10kg to 30 tons capacity. Besides induction furnaces, pipe, billet and other heating
units are also being manufactured.

Indemak has offices in many countries with many satisfied clients around the world.

On the other hand, Indemak is cooperating with Pourtech-AB from Germany for heated and unheated
bottom and tilted pouring furnaces for larger foundries and casting lines.

Besides, Indemak offers spare part, consultancy and technical support service for furnaces from all
brands.

) www.indemak.com



[Mpodunnb KomnaHmm

OcHoBaHHasa B 2006 rofy, indemak cTtana M3BeCTHOW KOMMaHWEN B CBOEM PErvoOHE 3a KOPOTKUIM Nepuros, BPEMEHN.
OCHOBHbIMW MPUYMHAMKX 3TOMO ycrexa ABAATCS CMOCODHOCTb COYETaTb MHOMOMIETHUA OMbIT 1 HOY-Xay C HOBbIMW
TEXHONIOMMSIMI U, MPEXE BCErO, YAOBNETBOPEHME NOTPEOHOCTEN KITMEHTOB.

Indemak, paboTtatoLlas Ha CBOEM COBPEMEHHOM 0ObeKTe nmoLaapto 6oaee 5000 M2, NPoOn3BOANT CPEOHEYACTOTHLIE
WNHOYKUMOHHbIE Meyn MOLUHOCTBIO OT 10 Kr Ao 30 TOHH. [MOMUMO MHAOYKUMOHHBIX MEeYer, TakKe M3roTaBIvMBatoTCs
YCTaHOBKM MHOYKLMOHHOIO Harpesa a1 Tpyo 1 3aroTOBOK.

Indemak nmeet odrcbl BO MHOIMMX CTpaHax Co MHOXECTBOM [OBOJIbHbIX KJIMEHTOB MO BCEMY MUPY.

C ppyrom cTopoHbl, indemak coTpyaHuyaeT ¢ pourtech-ab 13 repmaHum B 06,1aCT HarpeBaeMbIX 1 HeHarpeBaeMbIX
MOAOBbIX M HAKITOHHbBIX Pa3/IMBOYHbIX NEYer ANst KPYNHbIX NIUTEMHbIX LIEXOB U JIMHUIA NIATHS.

Kpome Toro, indemak npensaraet 3anacHble YacTu, KOHCYNbTaUMM U TEXHUYECKYHO MOAAEPXKKY O MeYen pasinyHbIX
OpeHaoB.

www.indemak.com 3



INDEMAK Furnaces and Power Units

Single Power® Induction Melting Systems

Single Power® power units have been developed with serial resonance topology and are high technology systems.
Single Power® power units, which use SCRs technology that is resistant to harsh working environments and has high
current capability, provide high and long-lasting performance in harsh conditions. Single Power® power units, which
aim to minimize human-induced problems with developed additional software, also offer ease of maintenance with
their compact design. Thanks to the series resonance topology, Single Power® is a technology that generates less
harmonics and offers low melting costs.

Technical Features and Advantages

e Low melting cost

e High electrical efficiency (97%)

e High power factor (>0.95)

e Fully digital, analogue-free, internet-enabled mainboard

e Possibility of fault detection and software update with
internet connection

e Soft start feature

e Opportunity to monitor system parameters instantly with
LCD or HMI display in different languages

o Automatic sintering software (possibility to enter 3 or more

sintering programs)
e Possibility to monitor final melting and total energy consumption
e Grounding leak detection system with special software

Single Power Control Unit

® Less harmonic generation in the grid thanks to constant DC voltage

e Ease of maintenance with its compact design and cover that can be opened in all directions
e Fasy to use with user-friendly control panel

e Easy assembly and low installation cost due to its compact design and modularity

e Possibility to design 12 or 24 pulses at high powers

e Advanced control and protection systems

¢ Industry 4.0 compatibility with RS232 and RS485 communication

4 www.indemak.com



MNeun N Cunosble Bnoku

UHpykumoHHaA nnaBunbHaA cuctema Single Power®.

Brokn mutanma Single Power® 6biin padpaboTaHbl ¢ NOCAedoBaTebHON PE30HaHCHOM TOMOMore 1 MPedcTaBnsSioT Ccobom
BbICOKOTEXHOSOMYHbIE CUCTEMBI. BokM niuTaHis Single Power®, B KOTOPbIX MCMOMB3YHOTCS TUPUCTOPBI, YCTOMHMBBIE K TSHKESTbIM YCIOBUSAM
SKCryaTaum 1 obafaroLLyve BICOKOM AONYCTUMOWM HAarpy3KOoM MO TOKY, 0BECMEUNBAIOT BbICOKYHO W LJMTENBbHYIO PaboTy MpW BbICOKIX
Harpyskax. Bnoku mutaHua Single Power®, Liesblo KOTOPbIX SBISETCS MUHMMNZALIMS OLLIMOGOK, BbI3BaHHbIX YE/I0BEHECKUM (HaKTOPOM, C
MOMOLLIpHO pa3paboTaHHOro AOMNOHUTENBHOMO MPOrPaMMHOIO 0BECTIEHEHNS!, TakKe 0BECNEUNBAIOT MPOCTOTY 0OCY>KMBaHVIS 6arofapst
CBOEW KOMMaKTHOW KOHCTRYKLMN. Biarofapst Tonoorm nocnefoBaTeisHoro pesoHaHca TexHosnorvs Single Power® npovssoamT MeHbLLe
FAPMOHUK U obecne4yBaeT H13KNe 3aTPaThl Ha NjiaBKy.

TexHn4yeckue oCO6eHHOCTU U NpeumylLLecTBa: ' | e

® Hn3kasa CTOMMOCTb MIaBKu

e Bhicokun anexTpudeckmi KN (97 %)

® BbICOKUI KO DULMEHT MOLLIHOCTM (>0,95)

e [10/THOCTBIO LdhpoBast, 6e3aHanoroBasi OCHOBHaS nnata ¢ AOCTYNOM B
VIHTepHeT

® BOBMOXXHOCTb OBHAPYXKEHIIS HEMCTPABHOCTEN 1 OBHOBIEHMS = E ; :"’I ‘lﬂl"l’i

it

MPOMPaMMHOI0 06eCMEYEHS MPW MOOKIIKOHEHNM K VIHTEPHETY.
o DyHKLMS MIaBHOMO Mycka
® BO3MOXXHOCTb MMTHOBEHHOIO MOHUTOPWHIra napamMeTpoB CUCTEMbI C

nomoupto XKK-gucnnes v gucnnes HMI Ha pa3HbiX a3blkax. Cucrema Single Power
e [porpammHoe obecnedeHre 415 aBTOMATUHECKOrO CnekaHns (BO3MOXHOCTb BBOAA 3 1 601ee NporpaMM CrekaHns)
® BO3MOXXHOCTb OTCAEXMBATb TEKYLLIEE 1 CYMMAPHOE MokasaHye noTpebIeHNst SHEPIW BCEX M1aBOK

e CricTema 0BHapy>KeHNs yTe4eK ToKa 3a3eMIEHNS CO CneumasibHbIM MPOrpaMmMHbIM 0BecrnedeHemM

© MeHblliee KONMYECTBO rapMOHVIK B CETW 61arofaps MOCTOSHHOMY HanpPsXXeHWI0 MHBEPTOPA NOCTOSIHHOMO TOKa.

e [IpocToTa 06CAYyKMBaHNS 61arogaps KOMMaKTHOW KOHCTRYKLMM 1 OTKPbIBAKOLLENCS BO BCEX HAMPABIEHNSAX KPbILLKE.
e [pocTOTa NCNONBb30BaHVSA C YOOOHOW NaHebio ynpasieHns

e [MpocToTa COOPKM N HU3KME 3aTpaThbl HA YCTaHOBKY H1arofapst KOMMakTHOW KOHCTRYKUMN 1 MOZY/TbHOCTH.

® BO3MOXXHOCTb padpaboTku 12 nnm 24 My IbCOB NPV BbICOKOW MOLLHOCTY

e [NepedoBble CUCTEMbI YIPaBNEHVS 1 3aLLUMTHI

e CoBmecTMOCTb ¢ Industry 4.0 co cBasbio RS232 1 RS485

g
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INDEMAK Protection and Warning Systems / 3aLuytHble 1 MNpeaynpexaatoLye CrucTemMbl
AR

Protection Systems Cuctembl 3aWmUThbI
¢ Inverter and rectifier section over current e [1peBbilLeHVie TOKa MHBEPTORA W BbINPAMUTENS
e Main fuse broken ¢ Bbixom, 13 CTPOSI OCHOBHOMO MPeaoXpaHNTENs
e Unit water low pressure ® H13Koe JaBneHvie BOb! B LLKade ynpaBieHns
e Unit water flow ® YTeuka BOAbl B LUKae ynpaBneHus
e Unit water over heating e [leperpes BOAb! B LWKade ynpaBieHns
e Furnace water over heating e [leperpes BOAb! B VHAYKTOPE Neym
e Furnace water flow ® YTeuka BOofbl B MHOYKTOPE Neyn
e Furnace water pressure e [laBneHvie BOOb! B UHAYKTOPE Meym
e Thyristor over heating ¢ [leperpes TvpucTopa
e General electronics faults ® HencnpaBHOCTY SNEKTPOHVIKM
e Capacitor / door switches e [laTuvki OTKPBITUS ABEPEV
* Furnace transfer circuit breakers ¢ ABTOMATVYECKME BbIKOHaTENN
e Cabinet inside over heating ¢ Bricokas Temnepartypa B LLkade ynpasieHus
¢ | ine current amper balance control ® JIHENHbIN KOHTPO b aMnep-banaHca
e Soft start beginning e Markoro crapTa
¢ Rectifier thyristors-adjustable stopping time for ¢ BoinpsiMm1Tenb TVPUCTOPOB C PErYIMPYEMON BPEMEHHON
protection OCTaHOBKOW A1 3aLLNTbI
¢ There are many digital alarms and warning inputs ¢ CyLLEeCTBYET MHOXXECTBO LMPOBbIX aBAPUAHBIX CUMHAIOB U
that can be added NPEAYNPEXAAI0LLYX BXOLOB, KOTOPbIE MOMYT ObITb J0OaBNEHD
® There are many analog alarms and warning inputs ® CyLLeCTBYET MHOMO aHasI0rOBbIX aBaPUMHBIX CUTHAOB 1
that can be added NPEAYNPEXAAI0LLYX BXOLOB, KOTOPbIE MOMYT ObITb J0OaBNEHD
e The above protection systems are existing on units ® BCce NepeuncieHHble CUCTEMbI 3aLLUWTbI MPUCYTCTBYIOT B
LWKadhax ynpasneHvs
Warning Systems Cuctembl npeaynpeXxaeHna
e Full power e [penensHas MOLLHOCTb
e Inverter on ® |/I[HBEPTOP BKIIKOYEH
e \/oltage limit ¢ [IpenenbHoe HanpsxeHne
e Frequency limit e [lpenenbHas yactota
e Extremely cold metal loading ® YpesBblHariHO XONOAHAs LUMXTa
e Inverter max current limit o MakcrMabHbI NPede Toka MHBepPTopa

e [ncoming line current max limit ® MakcrmanbHbIn Npefen BXOQHOMO ToKa

e | ining sintering e CrekaHve hyTepoBKM
e |Inverter DC current ® [1OCTOSIHHbIA TOK MHBEPTOPA
e Thyristor voltage unbalance e [lncHanaHc HampshkeHns TvpucTopa
SIEMENS SIMATIC HMI A SIEMENS SIMATIC HMI
-m1aK"  OCAK 1 SINTERLEME PROGRAM 2 { ) indemak’  OTO SINTERLEME SOGUK START
FURNACE MELTING Ii::::f"s::s mcmw:_ 3 j
— | : I AKTUEL TARIH VE SAA

z
8

NO | POWERDEGERI | mexueve simesi

@|Nfo|afs|wln]s

rros 1 ross  [proca oGS -
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INDEMAK

Furnaces and Power Units / [Ne4yn n Cunosble Bnoku

Duet Power® Induction Melting Systems

Duet Power® induction melting systems consist of a

common rectifier unit that converts AC mains current

to DC current and two independent inverter units with

same power capability in same cabinet. The general

practice is to pour with holding power in the melted

furnace, while melting with maximum power in the

other furnace. Thanks to 2 separate inverter units with

equal power, the maximum power in Duet Power®

systems can be shared between 2 melting furnaces

with different variations. In addition to the advantages

offered by Single Power® systems, Duet Power®

systems offer different advantages.

¢ \While melting is done with maximum power at one
melting furnace, casting can be done with holding
power at the other melting furnace.

e Opportunity to save as much time as casting time of
a melting furnace

e Opportunity to take hot metal and pour large pieces
with 2 melting furnaces due to different power
variations

e Possibility to give the desired power to both melting
furnaces at the same time without mechanical
switch, therefore eliminating the malfunctions that
may arise from the mechanical switch

e Possibility of cross-running in case of failure of
a melting furnace or inverter thanks to be had a
common rectifier and two same power capability
inverters.

* Possibility to design 12 or 24 pulses at high power

e Industry 4.0 compatibility with RS232 and RS485
communication

e Advanced control and protection systems

¢ High electrical efficiency (97 %)

e High power factor (>0.95)

AsTOMaTHuYecKuit BoiktovaTens J

TnaeHbi TpaHchopmaTop

Bnok Beinpamurena

MHaykumoHHaAa nnaBunbHaA cuctema Duet Power®

VHOyKUvoHHble MnaBuibHble cucTembl Duet Power® coctoar w3

CXeMbl BbINPSMUTENS, KOTOPas NpeobpasyeT NepeMeHHbIn TOK CETU B

NOCTOSIHHBIV TOK B MaHeN, ABYX HE3aBVCKMbIX MHBEPTOPHbIX rpymn

OfMHAKOBOW MoWHOCTU W Turnei. OO6LLen MPaKTUKON SBASETCS

UTbE C BbIAEPXKKON B PaCM/IaBNeHHOM Meun U MNfaBfeHve C

MaKCVMasIbHOM MOLLHOCTbIO B Apyroi neyn. Kpome Toro, 6narogaps

TOMY, YTO OH UMEET 2 OTAENbHbIX MHBEPTOPHbIX B10Ka C OMHAKOBON

MOLLHOCTbIO, MaKCVMaslbHasi MOLLHOCTb B cucTemax Duet Power®

MOXET PacnpefensdTbCs Mexay 2 TUIIsSMI C PasHbIMY BapuaLysMi.

B pononHeHne K MpevMyllecTBaM, Mpem/araeMbiM  CUCTEMaMU

Single Power®, cuctembl Duet Power® npemnaratoT pasnmuHble

NpenMyLLIECTBA.

e B T0 Bpems Kak niaska OCYLLECTBSETCS C MaKCUMaIbHOM
MOLLIHOCTbIO B OAIHOW M/1aBWIbHOM NEYM, OT/IMBKA MOXET
NPOV3BOANTECS C MOLLHOCTbIO BbIAEPXKI B APYIOV NaBubHOM
neym.

® BO3MOXHOCTb CIKOHOMMUTL CTOSIbKO BPEMEHM, CKOJSTBKO BPEMS
pa3IMBKI NNABUILHON NeYm

e BO3MOXHOCTb MPVHMMATb YyryH 1 pa3nmBaTb 60/bLLVE OTIMBKM C
MOMOLLBIO 2-X MNaBUIIbHBIX NEYen 13-3a Pa3HON MOLLIHOCTM

® BO3MOXHOCTb aBaTb »KeNaemyto MOLLHOCTb 06e1M NaBnsIbHbIM
neYam OJHOBPEMEHHO BE3 MEXAHNHECKOrO NEPEKTIoYaTENs, YTO
YCTPaHSIET HEVCMPABHOCTI, KOTOPbIE MOIYT BO3HUKHYTb 13-3a
MEXaHNYECKOro NepektoyaTens.

e BO3MOXHOCTb NEPEKPECTHOrO BKIIOYEHVIS NPV BbIXOAE 13
CTPOS NNaBUbHOM Neyn U MHBEPTOPA 13-3a Hann4Kst 0BLLEro
BbINPSIMUTENS U ABYX UHBEPTOPOB OfMHAKOBOW MOLLIHOCTY.

e BO3MOXHOCTb paspaboTku 12 unm 24 nMnynbCoB NPV BbICOKOM
MOLLHOCTY

e CoBmecTmocTb ¢ Industry 4.0 co ceaabto RS232 1 RS485

¢ [lepenoBble CUCTEMbI YNPABIEHUS V1 3aLLWTHI

© Boicokuit anexTpudeckin KN4 (97 %)

© BbICOKWI KO3 DMLIMEHT MOLLIHOCTK (>0,95)

Line Circuit Breaker

Main Transformer

Rectifier Unit

3019 UMOHHBIN J
AsTomatuueckuit Boikouarens

DC Choke Coil ”
WHBepTep 1

0 => MakcumanbHasa MowHocTb
MakcmumaneHaa MolwHocTb=> 0

Meusb 1

Isolation Circuit Breaker

DC Choke Coil

Inverter 2
0 => Max. Power
Max. Power =>0

Furnace 2

www.indemak.com



Power Unit / Cunosoin Bnok Power Unit Control Panel / Cunosoi Bnok MNaxens Ynpaenenuns

Duet Power 3D Model Power Unit / Cunoson Bnok

e
'\ “‘_'!u"‘
»!

Duet Power Furnaces / Duet Power - lNMeu n

www.indemak.com 9



INDEMAK Steel Frame Furnaces / Me4vn co CTasibHbIM Kapkacom

Steel Frame Furnaces

¢ Enclosed steel frame protects the coil and magnetic shunts from scrap and metal splash
e Refractory top and bottom concrete blocks

e Desk and flush type furnace platform

e Suitable design for automatical lining removal

¢ \Weighting system compatible

¢ Rigid design for extending lining and coil life

e Open bottom for reducing moisture

e Cooling coils for reducing moisture

* Magnetic shunts for reducing excess heat on fumace body

e Cover for minimizing heat loss

¢ More suitable construction for charging furnace by charge machine
e Coil embraced with magnetic shunts for longer life

e Fasy maintenance with open frame body

e Better construction and long life cycle

¢ | ower environmental pollution due to dust-arresting hoop

e Operator protection guard

e Optional back tilting system for slack removal

ST
-=co0-0-om-e- 0 A

CtanbHOM KapKac neveu

® 3aKpbiTas Cta/ibHad paMa 3alyLLaeT MHOYKTOP 1 MarHUTHbIe
LLYHTbI OT JIoMa 1 BCrJiecka MeTasia

e OrHeynopHble BEPXHNE N HYDKHME BETOHHbIE 610K

© BO3MOXXHOCTb YCTAHOBKM MeYr 3anof/MLO C MaaTopMon 1 Ha
nnarcopmy

® [MoaxOAdLLas KOHCTPYKLMS 015 aBTOMATUHECKON BbIOVBKI (DyTEPOBKM

© COBMECTVMOCTb C BECOBbIMW CUCTEMAMM

® XKecCTkast KOHCTPYKLMS 4191 YBEIMYEHNS CPOKa CNy>Obl (hyTEPOBKN 1 MHOYKTOPA

© OTKPbITbIN HA3 A1 CHUKEHNST BI@XKHOCTU

o OxnaxkaaioLLme BUTKN ANS CHYDKEHWS BIT&XKHOCTU

® MarHuTHble LLUYHTbI ANS YMEHbLLIEHNS M30bITOYHOrO Tena Ha Kopryce neym

e Kpbllka 0419 MUHMM3aLMM NoTepb Tenna

¢ bonee NoaoxoadLLas KOHCTPYKLMS 015 3arpy3KM NeYM C MOMOLLLBIO 3arpy304HON  MaLLnHbI

® [/IHOYKTOP C MarHUTHbIMM LLYHTaMW A1 YBESNYEHMS CpOKa CYy»XObl

e [pocToTa 06CNYXKMBAHKS C OTKPbITHIM KOPMYCOM

e Jlydluas KOHCTRYKUMS 1 OUTENbHbIN XKU3HEHHBIV LMK

o CHKEHME 3arpsi3HeHNst OKPY>KatoLLEen cpeabl 13-3a MblieyaBmBatoLLEro Kopoba

® 3alLMTHbIN KOXYX onepaTopa

e OnuUMOHANBHO c1UCTEMA ONPOKMAbIBAHWS Ha3a, A1s CHATUS LLiaka

10 www.indemak.com



Optional Features / OnupmoHanbHble XapakTepucTukin

PLC Based Melting Assistant Software

The melting assistant software, which is the integration

of PLC systems into melting furnaces, offers different

experiences and features to users. These features aims

to minimize operator errors and energy costs in melting

furnaces by assisting the operator, are as follows.

¢ Refractory life monitoring screen

¢ 5 different sintering recipes for different refractory
materials

e Power consumption reduction and less number of

temperature measurements thanks to the semi-automatic

melting software connected to the weighting system

KWh limited melting mode

Lining preheat mode

Fast detection of thyristor faults with inverter balance

voltage measurement

Monitoring of the parameters of the melting fumace with

the furnace observation menu

Monitoring of data such as weighting system information,

number of castings, power consumption on the casting

observation screen

Monitoring of energy consumption as final and total

breakdown

Monitoring of energy hose currents and detection of

energy hose breakage

Monitoring and recording of alarms and errors (dally,

weekly, monthly)

User-friendly screen design in different languages such

as Endlish, Russian and Turkish

Monitoring of power unit input phase currents and

detecting the malfunctions may arise from it

Minimizing human-induced failures and human-induced

excess energy consumption

Optimizing metting processes with addable sensors

Facilitating the detection of faults thanks to the Intemet

connection

* Expandable with optional additional software

SIEMENS SIMATIC HMI

MELTING
DIAGNOSTIC

REFRACTOR LIFE
GRAPHICS

AUTO
MELTING

SIEMENS

FURNACE MELTING DIAGNOSTIC
REGISTER VALUES

www.indemak.com

MporpammHoe o6ecneyenne Melting Assistant Ha ocHose PLC

[MporpammHoe 06ecnedeHie MOMOLLHVIKA MO M1aBKe, KOTOPOE VHTErpUpYeT

cvcTembl PLC B nnaBunbHble Neym, Npea/iaraeT Nob30BaTesisM pasnnyHble

BO3MOXHOCTU 1 (hyHKLMM. 4TOObI CBECTU K MUHVMYMY OLUVOKY onepaTopa

1 3aTparbl SHEPrM B MIABWIBHBIX Mevax, MporpamMmHoe obecrneqeHe

MOMOLLIHMKA MNaBKY, KOTOPOE BKIOYAET B CeOS MEHIO 1S MOMOLLM

onepaTopy, UMeeT CreaytoLLme yHKL.

® DKpaH KOHTPOSIS CpoKa Cy»KObl (hyTEPOBKM

¢ 5 Pas/mMyHbIX PELIEMTOB CNEKaHNS [15 Pa3/MYHbIX MaTepUaioB
hyTEPOBKM

o CHIDKEHVIE SHEPrONOTPEBNEHNS 1 MEHBLLIEE KOSTMHECTBO U3MEPEHNI

TeMnepatypbl 6naroaaps NporpamMmMHOMY 00ECTIEHEHIO 4151 MONy-

ABTOMATUHECKOrO NaBAEHNs, NOOKIKOYEHHOMY K BECAM.

[MporpammHoe obecrieHeHe 15 MOsy-aBTOMATHECKON MiaBKky

® Pe)kM MnaBKL C OrpaHnyeHviem kKBTy

Pexxm npeasapyTensHOro Harpesa (hyTepoBKA

e BhICTPOE 0BHAPYIKEHINE HENCTIPABHOCTEN TVPMCTOPOB C 3MEPEHVEM
6anaHCHOr0 HaMPSKEHVIS HBEPTOPA

® MrHOBEHHbI KOHTPOJIb MapaMeTPOB MaBNbHOM MeYM C MOMOLLIO

MEHIO

MOHUTOPVHI AaHHBIX, TaKMX Kak UHChOpMaLMs O BECaX, KONMHECTBE

M/1aBOK, MOTPEOIFEMON MOLLHOCTU Ha 3KpaHe HabioaeHns 3a

OT/WBKamn

® MOHUTOPVHI SHEPronOTPEOIEHNS MO KOHEHHOM 1 MOHOM Pa3buBke

MOHUTOPHI TOKOB SHEPIOLLIIAHIOB 11 06HaAPY>KeHVe 0BPLIBOB CUMOBbIX

Kabenen

MOHUTOPVHI 11 3anCh CUHANOB TPEBOT 1 OLLIMOOK (EXXEAHEBHO,

EXKEeHeesbHO, EXXEMECSHYHO)

Yn06HbIA AV3aliH 3KpaHa Ha PasHbIX S3bIKax, TakyX Kak aHrMACKIN,

PYCCKUIA, TYPELKA

MOHUTOPVHI BXOAHbIX (ha30BbIX TOKOB arperara v 0bHapy»KeHvie

HEVCMPaBHOCTEN, KOTOPbIE MOTYT BO3HUKHYTH 113-3a STOrO.

o CBeagHvie K MHMYMY OLUMGOK 11 U3BBITOYHOIO MOTPEBNEHNS SHEPMAN,
BbI3BaHHbIX HENOBEHECKIM (DaKTOPOM

¢ OnmMm3aLMst MPOLIECCOB MaBKK C MOMOLLBO AOMONHUTEbHbIX
[aT4/KOB

o ObneryeHne 0BHaPYKEHNS HEVCTPABHOCTEN B1aroaaps MOAK/IKOHEHIIO

K VHTEpHeTy.

BO3MOXXHOCTb pacLLMPEHYIS OMLMA C MOMOLLIBIO AOMOSHATESIBHOTO

MPOrPaMMHOro 0BeCreHeH s

SIEMENS SIMATIC HMI

o okg |

TEMP

RESUME Calculated Remain Time

min.
L L= CALIBRATION

A

FURNACE SINTERING PROGRAM 1 11535
e —ra— &
NO 'POWER VALUE STANDBY TIME NO "POWER VALUE STANDBY TIME
1 5 kw 1 min 9 10 kW 2 min
2 5 kW 2min 10 5 kW 1 min
3 10 kW 1 min 11 10 kw 1 min
4 5kw 2min 12 S5kw 2min
5 10 kW 1 min 13 10 kW 1 min
6 5kw 2min 14 5 kw 2 min
7 10 kW 1 min 15 105 kW 1 min
8 5 kW 1 min 16 5kw 1 min

rros2 ros3 pros+ procs -
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INDEMAK Cooling Systems / Crctembl OxnaxagHus

1-Half Open Half Closed Cooling System with Heat Exchangers

In this system, cooling water of the power unit and the melting furnace is cooled separately by plate heat exchangers
and both are closed circuit. Cooled water from the cooling tower is passed through the primary of both heat exchangers.
Distiled water is circulated in the power unit, and mains water is circulated in the melting furnace circuit. Since the melting
furnace and the power unit cooling water circulates in closed system, there will be no calcification in the system.
Emergency water for melting furnaces can be supplied with manual or solenoid valves.

The water to be put into the cold water tank in the primary side at the first filing and to be added to compensate for the
losses that may occur during operation should be passed through a water softener.

Melting
Fumnace
Note : This is not a technical Pump Unit
drawing |

Outlet
Melting Collectors prelting
Furnace Furnace
Body 1 Body 2

Cooling
Tower

5=

Power
UnitPump
Module

Power

Reserve Unit

1-nonyoTKpbITanA Nosy3akpbiTad CUCTEMA OXNTKAEHUA C TEN/I006MEHHMKOM

B aTol1 crcteme Boaa, oxnaxkaatoLLias KOHTYP CUI0BOro 610Ka 1 KOHTYP MeYn, OXITaxKAaeTCst MacTyHYaTbIM TENI00OMEHHVKOM PasaesibHO,
1 oba KOHTypa 3amkHyTbl. OxnaxaeHHas BoAa 13 rpadyipHy MPOXOAUT Yepes MepBUYHbIE YacT 0OOMX TEMTOOOMEHHNKOB. B crnnoBom
6110Ke LUMPKYSIMPYET ONCTUIMPOBaHHasA BOAA, a B KOHTYPE Neuvm LIMPKYIMPYET BOAOMPOBOAHAsS BOAA. [MOCKObKY BOASHbIE KOHTYPbI Meym
1 CUIOBOIo BJ1oKa ABNAKOTCS 3aKPbITbIMN CUCTEMaMI, B CUCTEME He OyeT M3BECTKOBOMO HaneTa Wi 3acopeHus. ABapuiiHast Boaa MOXXeT
noaaBaTbCst C MOMOLLBIO PYYHBIX MM SIEKTPOMArHUTHBIX KanaHoB. Boaa, nogasaemas B 6aK X0104HOM BOAp! B MEPBOM TPYOOMpOoBOAE
NPy NEPBOM HaMOSTHEHU W OOMNOSIHAEMas O/ KOMMEHCaUM NMoTepb, KOTOPbIE MOMYT BO3HVIKHYTb B MPOLIECCE SKCryaTaumm, O0/KHa
ObITb NPOMNYyLLEHa Yepes yMArdnTesb.

12 www.indemak.com



Cooling Systems / Cuctembl OxnaxxaeHus

2- Closed Circuit Cooling System with Heat Exchanger

In this type of cooling systems, there is no need for reserve or water tanks. Only the water coming from the mains is
passed through a softener and the water tank under the tower is fed by float with this softened water. The melting furnace
and power unit water are closed- circuit. The water cooled in the cooling tower cools the power unit distilled water by heat
exchanger. Thanks to closed circuit water circulation, there is no calcification in the cooling system. When the electricity
is cut off, mains water or emergency water tank can be used to cool the melting furnaces. Apart from these, melting
furnace pumps can be operated with a generator to ensure water circulation when the electricity is cut off. In this type of
systems, mono ethylene glycol should be used in order to prevent the cooling water from freezing during cold seasons.

Note : This is not a technical Outlet
drawing ! Melting Collectors Melting

Furnace Furnace
Body 1 Body 2
Cooling -

Inlet
Collectors

Tower
Softened

Water

Input Power

Unit
Furnace Power Unit
Pump Module Pump
Module

2- 3amKHyTaA cucTeMa OXJIaXXAEHUA C TENJIOOOMEHHUKOM

=D
Q=@

B cricTemax ox1adxaeHns 3Toro Tyna HeT HeOBXOAMMOCTU B BaccenHax v peaepsyapax A5 BoAbl. TOSbko BOAa, MOCTyrnatoLLas 13 CeTu,
MPOXOOUT Yepes yMArdmUTE b, a Pe3epByap A5 BOAbl MO, MPaavipHen NoaaeTcs MonIaBkoM. BoasiHOM KOHTYP meun 1 CUioBoro 6,1oka
3amMKHYT. Bofa, oxnakagHHas B rpadypHe, OXITakOaeT BOdy CUTOBOMO KOHTyPa C MOMOLLIBIO TerioobMeHHvka. Brarogaps 3aMKHyToMy
KOHTYPY B BOASHOM CUCTEME MEYM 1 CUNOBOrO Bioka He 06padyeTcst HakuMb. [Mpy OTKIKOHEHNN S1EKTPUYECTBA )19 OX/T2KAEHUS NeYel
MO>KHO 1ICMOb30BaTh BOAOMPOBOAHYO BOAY WK PE3EPBHbIV 6ak C BOAOW. KpoMe TOro, MeyHble HACOChI MOMyT paboTaTk C FeHEpaTopOM /14
obecnedeHVs LIPKYISLAM BOObl MPY OTKIIKOHEHM SNEKTPUHECTBA. B crucTemax SToro Tvna cnefyeT UCob30BaTb MOHOSTUNEHTIMKOb,
YTOObI MPEAOTBPAaTUTL 3aMep3aHiie BoAb! B 3VIMHIE MECSILIbI.
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Cooling Systems / Cuctembl OxnaxxaeHus

3- Closed Circuit Cooling System with Separate Towers

In this type of cooling systems, cooling water of the power unit
and the melting furnace is completely closed circuit, and there
are two cooling circuit, where the melting furnace and power unit
have its own towers. Distilled water can be used in the power unit
circuit, and mains (soft water) water can be used in the melting
furnace circuit. In order to prevent the system from freezing
during cold seasons, it is necessary to add mono ethylene glycol.
In case of electric cut, mains water or reserve tank can be used
to cool the melting furnaces. Apart from these, the furnace
circuit pumps can be operated with a generator to ensure water
circulation when the electricity is cut off.

Note : This s not a technical

Outiet
Collectors peting
Furnace

.......

Power
Unit

3-2-6alLeHHanA cucTema oOXNnaXkAeHUA € 3aMKHYTbIM
KOHTYpOM

B cuctemax  oxnaKoeHus  Takoro
HeobxooMMOCT B DaccerHax W pe3epByapax O
BoAbl. CWUMOBOM KOHTYP W KOHTYP TOMKW MOSIHOCTHIO
3aMKHYTbI, MOTEPN BOApl B CUCTEME OTCYTCTBYHOT. B
CWSIOBOM KOHTYPE MOXHO MCMOS1b30BaTb YMCTYIO BOLY,
a B KOHTYpE Meys — BOAOMPOBOAHYIO (MSIrKyt0) BOZY.
[1ns npenoTBpaLLeHV s 3aMep3aHNs CUCTEMbI B 3VIMHIX
YCNOBMSIX HEOOXOAMMO A00aBUTb MOHOSTUNEHT /KOS b.
Bcnyvae oTKIIIoHEHNS 3NIEKTROSHEPTN A OXTTAXKAEHIS
nevert MOXKHO VICMO/b30BaTb BOAOMPOBOAHYIO BOAY WM
pesepBHbIN Hak. Kpome Toro, Hacochl KOHTypa neum
MOryT paboTaTb C reHepaTopoM [/ obecrneveHVst
LUMPKYALUM BOAb! MPW OTKITKOYEHW S1eKTpuYeCcTBa.

TMna  HeT

14
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Cooling Systems / Cuctembl OxnaxxaeHus

4- Closed Circuit Cooling System without Heat Exhanger

There is no need for reserve or water tanks in this type of cooling systems. The cooling water of power unit and
melting furnace circulates in completely closed circuit and distilled water is used in the whole system. In order to
prevent the system from freezing during cold seasons, it is necessary to add mono ethylene glycol. When the
electricity is cut off, water circulation can be provided with additional dc or diesel pump, or the pumps can be
operated with a generator.

Note : This is not a technical
drawing ! Melting

AR COOLED
COOLING.
TOWER

— !
Pump
Module
Power
Unit

4- 3amKHyTaA cuctema oxnaxaeHua 6e3 TensI006MeHHUKa

B cuctemax oxnakagH1s Takoro Turna HeT HeobXodyMOCTV B BaccelHax 1 pesepByapax /15 Bodbl. CUIOBON KOHTYP U KOHTYP Meu
NOJIHOCTBLIO 3aMKHYTbI, NOTEPV BOAbI B CLCTEME OTCYTCTBYHOT. B cicTeMe UMPKyIMpYeT AMCTUIIMPpOBaHHas Boda. [ npenoTepallgHis
3aMepP3aHs CUCTEMbI B 31MHIX YC/IOBKSIX HEOOXOAMMO [06aBUTE MOHOSTUNEHIMKOSb. oW OTKITIOUEHM SIEKTPUHECTBA LIMPKYIALMS
BOOb! MOXET BbiTb 06eCreyeHa HaCOCOM NOCTOSIHHOMO TOKA I AM3esTbHbIM HACOCOM, 8 HACOChI MOMYT PaboTaTh OT reHepaTopa.
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Induction Pipe and Billet Heating Systems / /IHayKLOHHbIE CUCTEMBI HAarpeRa TPYD 11 3aroTOBOK

BIS® Induction Pipe and Billet Heating Systems
BIS® pipe and billet heating systems have been developed
to heat pipes and bilets of different diameters, SCR
technology up to 4000 Hz and IGBT technology are used
in high frequency and special applications from 4000 Hz to
20 KHz in BIS ® power units. In BIS® power units, the most
suitable automation software for the heating process is
developed with PLC in line with the requests. BIS® systems,
which are easy to integrate with external temperature
sensors and other sensors, offer a compact solution with
high performance and advanced technology.

Technical Features and Advantages

* Low energy consumption

¢ High electrical efficiency (97%)

e High power factor (>0.95)

¢ Fully digital, analogue-free, intermet-enabled mainboard

e Possibility of fault detection and software update with
internet connection

e Opportunity to monitor system parameters instantly with
LCD or HMI display in different languages

e Possibility to develop suitable software for heating
process with PLC

¢ | ess harmonic generation in the grid thanks to constant
DC voltage

e Ease of maintenance with its compact design and cover
that can be opened in all directions

e Easy to use with user-friendly control panel

e Easy assembly and low installation cost thanks to its
modularity

e Advanced control and protection systems

e Easy integration with external temperature sensors and
other sensors

Mi10(‘)0‘ | .
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BIS® Cuctembl MHOYKLMOHHOIO Harpesa TPy6 1 3aroToBOK
CvcTembl Harpeea Tpyo 1 3arotoBok  BIS® 6biv paspaboTaHbl [41a
Harpesa TPyd W 3aroTOBOK pas/mMyHoro avametpa, TexHosorvs SCR
1o 4000 Ty v TexHonorust IGBT McnonbaytoTest B BbICOKOUYACTOTHBIX 1
cneupanbHbIxX npunoxeHnsx ot 4000 My, 4o 20 Kl B CUA0BbIX YCTaHOBKaX
BIS®. B cvnosbIx ycTaHoBKax BIS® Havibonee noaxoasies nporpaMMHoe
obecriedeHre g asToMaT3aLyv MpoLEecca Harpesa pa3pabaTbiBaeTCs
¢ nomotpto MK B cootsetctBAM ¢ TpeboBaHWsMA. Cuctembl BIS®,
KOTOpbIE NIEMKO MHTEMPUPYIOTCS C BHELLHMI AaT4MKamMyi TEMNEpaTypbl
N OpyrMA JaTivkamn, NpeacTaBastoT COOOM KOMMAKTHOE PELLEHne C
BbICOKOW MPOV3BOAUTENBHOCTHLIO 1 NMEPenoBbIMA TEXHONOMUSIM,

TexHU4Yeckne 0CO6GEHHOCTU U NpPenmyLLecTBa

o Huzkoe aHepronoTpebneHne

o Bhicokuin anekTpudeckuin KINL (97 %)

o Bbicokuin koathhuumeHT MoLHocT (>0,95)

e [TonHOCTBIO LMdpoBas, 6e3aHanoroBas OCHOBHas nnata ¢
[OCTynoMm B VIHTepHeT

¢ BO3MOXHOCTb OOHAPYXXEHWSI HEVMCMPABHOCTEV 1 OBHOB/IEHNIS
NPOrpamMMHOro 0becredeHIs MPU NOAKMHEHNN K VIHTEPHETY.

¢ BO3MOXHOCTb MIHOBEHHOTO MOHUTOPUHIa NapamMeTPOB CUCTEMbI C
nomoLLbto XKK-guennes nnm ancnnes HMI Ha pasHbix s3bikax.

e BO3MOXHOCTb pa3paboTky CreLmaisHOro MPOrpamMMHOro
obecneyers ¢ PLC, nogxoasilero Ans npolecca Harpesa.

e MeHblLUee KOM4eCTBO rapMOHVK B CETV Hnaroapst MOCTOSIHHOMY
HanPsPKEHNIO MHBEPTOPA NMOCTOSHHOMO TOKA.

e [pocToTa 0bCnyxMBaHMs 6aarofaps KOMNaKTHON KOHCTRYKLMM 1
OTKPbIBAIOLLECS BO BCEX HAMPaBNEHUSX KPbILLKE.

e [pocToTa 1CMOb30BaHMS C YAOOHOM NaHebIO YNPaBeHNs

e [pocToTa COOPKYM 1 HI3KYIE 3aTpaTbl Ha YCTaHOBKY Gnarofaps
MOZYIbHOCTM.

e [lepenoBble CUCTEMbI YNIPABEHNS 1 3aLLUTHI

e [pocTast MHTerpaLms ¢ BHELUHMM AaT4vKammy TeMneparypbl v
APYrVIMI LaTHKaMu.

¥ mdemak
SINGLE POWER

SUTUNLETKENLIGN
AYLKPERNOTLARA
KONTROLEDIE
MAX.(100MS)

KN DOMAAKARS

ErLENGURO-
"""ﬁuwl



IGBT Controlled Melting and Heating Systems / Ynpasnsiemble IGBT cucTembl nnaBneHns 1 Harpesa

IGBT Controlled Melting and Heating Systems
IG-POWER®

IGBT based PWM controled IG-POWER® power units are
optimized control systems for special heating and melting
applications.

Technical Features and Advantages

e Full bridge IGBT control over 4 channels

e Fully digital, analogue-free, internet-enabled mainboard

e Possibility of fault detection and software update with
internet connection

e Possibility of 8 channels analog input and 32 channels
digital input

e Controllable inverter voltage and current

¢ High power factor (>0.95)

¢ High electrical efficiency (97%)

e |ndustry 4.0 compatibility with RS232 and RS485
connection

e Simuftaneous monitoring of system parameters with
HMI or LCD

e TTL Uart port

e PLC based process software in heating systems

e Easy installation and maintenance with its compact
design

¢ Optimum solution for melting special materials

¢ Providing solutions in wide frequency range

e Possibility to increase power by parallel connection of
IGBT modules

¢ Design suitable for series or parallel resonance topology

Ynpasnaemble IGBT cuctembl nnasneHua u Harpesa IG-POWER®
Brokn nutarus IG-POWER ® Ha 6aze IGBT ¢ PWM -ynpasneHviem
NPEOCTaBNSIOT COBOM OMTMUBNPOBAHHbIE CHCTEMbI YrpaBneHus s
creumanbHbIX MPIOXKEHVIA Harpesa U NaBky.

TexHnueckue oCO6EHHOCTU M NpeUMyLLecTBa:

e [MonHbi MocT ynpasneHns IGBT no 4 kaHanam

o [onHOCTBIO UhpoBast, 6e3aHanoroBasi OCHOBHas niara ¢
LOCTYMOM B VIHTEpHET

® B0O3MOXHOCTb OOHAPYXKEHNS HEMCMPABHOCTEN 1 OBHOBEHNS
MPOrPaMMHOr0 0BecneYeHV s MPU NOAKITHOYEHUN K VIHTEPHETY.

® BO3MOXHOCTb 8-KaHa/IbHOro aHasioroBoro BBoAa 1 32-kaHabHoro
umdpoBOro BBOAA

o Perynmpyemoe NHBEPTOPHOE HAMPSXKEHNE 11 TOK

o BbiCokMIn kKoathhmumeHT MoLHocT (>0,95)

o Bhicokuin anekTpudeckuin KM (97%)

e CosmecTumocTb ¢ Industry 4.0 ¢ nogkodeHnem RS232 n RS485

e OfHOBPEMEHHBII MOHUTOPVH MAapaMeTPOB CUCTEMbI C MOMOLLBIO
HMI vinn XKK-auennes.

e Bbixog nopta TTL Uart

e [porpammHoe obecneyeHmre mpoLieccos Ha 6ase PLC B crcTemax
OTOMNEHNS

e [IpoCTOTa YCTAHOBKM 1 OBCNYXMBaHWS 61aroaapst KOMNakTHOM
KOHCTPYKLWN

® BO3MOXHOCTb ONTVMABHOIO PELLEHS 0115 M1aBKY CrieUanbHbIX
Marepranos

o [IpenoCTaBNEHNE PELLEHMI B LLIMPOKOM Aviana3oHe 4acToT

® BO3MOXXHOCTb YBE/IMHEHMS MOLLHOCTM 32 CHET NapasiiesibHoro
coeamHeHvs Mmooy neit IGBT.

o KOHCTpyKLYS, NoaxoAsias Ans Tononorim nocaefoBaTeNbHoro
W1 NapaienbHoro pe3oHaHca
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Furnace Performance Rates / lNokazarenu Meun

~

FURNACE PERFORMANCE RATES (kg/h)

/

Power Frequency Steel Bronze Iron
(KW) (Hz) Kg/h Kg/h Kg/g
Melting Temperature Melting Temperature Melting Temperature
KW Hz 1650 (C) 1175 (C) 1480 (C)
75 3000 97 173 106
125 3000 179 336 197
175 3000 260 494 290
225 3000 360 653 390

150 1000 219 413 235
200 1000 305 586 335
250 1000 417 782 460
300 1000 514 960 575
350 1000 606 1133 660
600 1000 1060 1978 1165

750 500 1390 2611 1625
1000 500 1845 3480 2030
1250 500 2310 4354 2545
1500 500 2775 5222 3055

1750 500 3170 6000 3450
2000 500 3600 6850 3950
2500 300 4500 8600 4950
3000 300 5630 10600 6160
3500 250 6450 12100 7100
4000 250 7400 14100 8150
5000 250 9260 17580 10180
K 6000 250 11110 21090 12210 J
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' ARGENTINA

Germany - Almanya

Sweden - isvec

Email 6% oliver.schmitz@pour-tech.com
Germany[J: +49 172 524 45 32

Sweden []: +46 31 340 88 90

Poland / Poland

Email £8: jan@adjatech.pl
Phone %: +48 61 662 43 37
Mobile []: +48 605 17 22 69

Russia / Rusya

Email £8): op@uzlo.ru
Mobile [J: +7 905 689 36 19
Mobile [J: +7 904 288 18 01

Greenland
(DENMARK)

" AUSTRALIA
L]
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Temsilciliklerimiz - lNpepacTaButenu

United Kingdom / ingiltere
Email $24: ifcprepairs@gmail.com
Mobile []: +44 7726 443392

Egypt / Misir

Email £8: watany.istanbul@gmail.com
Phone &: +2 02 3569 2077

Mobile []: +2 010 1980 6851

South Africa / Gliney Afrika
Email £ : kevin@laudsfe.com
Mobile []: +27 (0)11 824 5022
Mobile []: +27 828952871

France / Fransa
Email £23: pierre.cachot@sarl-epc.fr
Mobile [J: +33 6 07 32 82 97

Belarus / Belarus

Email (&} : d.golub@belniilit.by
Mobile []: +375 17 358-67-82
Mobile [J: +375 29 661-81-80

Argentina /Arjantin
Email £2: vh.demonte@kimia3.com
Mobile []: +54 9 11 4420-5428

Bosnia-Bosna Hersek / Slovakia -Slovakya
Slovenia-Slovenya / Macedonia -Makedonya

Crotia-Hirvatistan

Email % : senad.hadzimejlic@foundrybih.com

Mobile []: +387 62 02 02 92

& indemak

Sarimese Mah. Arpalik Sok. No: 19 Kartepe 41285 KOCAELI / TURKEY

Tel: +90 262 311 29 49 Faks: +90 262 311 24 49

www.indemak.com

e-mail: info@indemak.com

Spain / ispanya
Email £23: kzabala@indemak.com
Mobile [J: +34 672 36 53 36

Ukraine/Ukrayna
Email (& : info@ukrainefoundry.com
Mobile []: +38 066 387 92 08

Serbia / Sirbistan

Email £5J: tomislav.gredic@planit.rs
Mobile []: +381 22 329 793
Mobile []: +27 828952871




