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Dear Ladies and Gentlemen!

PLEASE LET US INTRODUCE OUR
FACTORY

AND PRODUCTS THAT WE SELL IN 42
COUNTRIES OF THE WORLD N

“TAGAT” FACTORY WAS FOUNDED IN
1941 AND FROM 1961 HAS BEEN A LEADING
RUSSIAN ENTERPRISE SPECIALISING IN
DESIGNING AND MANUFACTURING =
ELECTROPLATING AND CHEMICAL COATING | |
EQUIPMENT | | waal

WE ALSO PRODUCE ECOLOGICAL |
EQUIPMENT: WATER-PROCESSING L

SYSTEMS AND WATER TREATMENT |
FACILITIES
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About Us

JSC “TAGAT" is a specialised enterprise designing
and manufacturing equipment for galvanic, chemical and
anodic oxide coating as well as wastewater treatment
systems

All of TAGAT’s equipment is in line with Russian

and International norms and quality standards
as well as environmental protection standards

/ TAGAT works with projects

of any complexity

designs and builds both individual electroplating lines and
complete, ready to use galvanic shops

Every project is developed and built according to specific
guidelines and customer requests. We make sure that
deliverables are in line with all of the clients’ requirements

Production of every electroplating line is guided by a set of

technical specifications that are prepared together with the client
and constitute an integral part of the contract.
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TAGAT’s coating equipment is

designed for

for galvanic and chemical coating

 Satin nickel plating

» Triple chrome plating: copper, nickel and chrome

 Nickel plating

« Chrome plating

 Zinc plating

« Cadmium plating

 Tin plating of steel parts

 Tin plating of copper and copper alloys

» Copper plating of steel parts

« Silver plating of copper and copper alloys

» Gold plating of copper and copper alloys

» Brass plating of steel parts

» Tin-lead alloy sedimentation (POS-40) cover of steel parts

 Tin-zinc alloy sedimentation cover of steel parts

 Passivating of tin-phosphor bronze parts

« Automatic line of nickel chemical coating of steel parts

« Automatic line of anodic oxide coating of aluminium and
aluminium alloys

Nickel-cobalt sedimentation cover of copper
and copper alloys

Deep anodic oxide coating of aluminium
alloy parts

Anodic oxide coating of electrical insulation
parts made of aluminium and aluminium
alloys

Electrochemical oxide coating of aluminium
and aluminium alloys

Phosphating of steel parts
Phosphate-oxide coating of parts

Oxidation of steel parts

Oxidation of copper and copper alloys
Oxidation of magnesium alloys
Electrochemical polishing of carbon and
low-alloy steel parts

Electrochemical polishing of silver coated
parts




Project’s technical description

1) Aemomamuzuposanuas cucmema yYnpasieHus
MEXHON0CUYECKUMU NPOUECCamu

.1 OcHOBHble (OYHKLUUM CUCTEMBI YNpaBIiIEHUS
.2 Bnsyanusaumsa obiero CoctosHUA NMHUA
.3 PegakTop TeXHOSI0Ormyeckmx npoLeccos

4 KOHTpOJSIb TEXHOMOMMYEeCcKMX NpoL,eccoB
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2) Texnonoeuueckoe obopyoosanue

e 2.1 TexHONOrMYecKmMe BaHHbI
e 2.2 Cnctema BeHTUAALMMU

e 2.3 Cnctembl TEXHONOTUYECKUX TPybonposoaoB
e 2.4 AsTOONEpPaATOpHLI
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1) Automated technological processes’ controls

Technological processes’ control system is represented by individual components bound together in a unified
chain of remote controls, data processing and storage units, elements for automation: sensors, control levers,

On a lower level controllers measure parameters of the technological process and control its performance
while collecting data that is sent to the upper level.

Upper level comprises operation stations and servers that store archived data and the database for controllers’
operational system. Operation stations are fitted with an interactive console displaying all current parameters of
the technological process ensuring that the process is visualised by the operator in real time.

Controls system includes

~—

Hardware Software

Controllers » Real time operational
Digital interface modules systems

Operation stations and * Means of development and

system servers execution of technological
» Networks processes
* Operations control - Data collection and

operational controls system
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1.1 Main functions of controls
system

. Automated remote controls from

operators’ workplace

. System to identify emergencies

combined with an alarm system,
process parameters’ tracking in
relation to maximum values,
equipment failure tracking

. Information from sensors is

collected automatically and
displayed at operators’ workplace on
an interactive console

. Registration of the controlled

parameters , events, operator’s
actions and their automatic
recording into a database

. Representation of data as trends,

tables and graphs

. Different levels of access for

employees
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1.2 Electroplating line visualisation

‘\. Au'ror.|a1'nzupouanﬂaﬁ FANbEAHNYECKA NTUMHUNA UN3HNCTOrO K3AMHUPOEAHMNA U UMHKOBAHMA ... MAT - 558

HHA ¥ aeE=Z 2 8E
Electroplating line visualisation window

comprises of

1. Exterior view of the line with the layout of technological positions and
accounting for center-to-center spacing ratios

2. View of the numbered line components reflecting their real position in real
time

3. Current technological parameters of relevant baths: temperature, pH,
electric current voltage reflected on the graphs and trends

4. Main blockages and alarm messages for transport system as well as for
the technological component

5. Settings of the technological parameters of the baths, suspensions and 5 T 20 o
instruments for technological route creation
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Yposers Pexim McTourumx Coobwerme AsToonepaTop
ARV TECT PYYH CUCTEMA KonTtponnep wecToro asTooneparopa - OK!
21122017 ... | TECT PYYH CUCTEMA Kontponnepa natoro astooneparopa - OK!
21.122017 ... TECT PYYH CUCTEMA Kortponnep veteepToro asToonepartopa - OK!
21122017 ... TECT PYYH CUCTEMA KonTponnep TpeTsero astooneparopa - OK!
21.12.2017 ... | TECT PYYH CUCTEMA KoxTtponnep sToporo astoonepartopa - OK!
21.122017 ... TECT PYYH CUCTEMA Korxtponnep nepsoro astoonepartopa - OK!
21.12.2017 ... TECT PYYH CUCTEMA OcrosHon korTponnep - OK!
21122017 ... TECT PYYH CUCTEMA Basa panroix - OK!
21.122017 ... BHUMAHUE PYYH CUCTEMA INurma paoTaeT 8 pexvime uMuUTaTopa
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1.3Technological processes’ editor view

Individual settings of a technological
process of the hard and flexible event
timeline for every set of parts
traceable to the system server
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HazsaHue Tex npouecca
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T.3 Xumuueckoe ppesepoBaHme anoMuHMA (rop. 06e3xup.)

Koa netanu IRRRRRRRRRE
YepTexHbit HOMep aeTanu 11458M.0100-50
HazsaHue netanu MpocTo netans
Mnowans netanu 0.25 KB. M
N2 onepaumm HazsaHue Moaunuumn Ton [cek] AT [%] I [A] U|[B] Mporpamma
b XuMuuecKoe 06eax... |2 60 [o lo 0 |
2 ' Tennasnpombiska |4 45 33 0 |0
3 ' XonoaHas NpoMbiBKa |5 45 33 0 0
:4 | Tpaenexue |6 '90 |33 0 ,0
5 Xonoaxas npombiBka |8 45 133 0 0
6  CHATue TpaBuneHo... |9 60 0 0 0
17  X0Nn0AaHaA NPOMbIBKA |10 45 33 _'0 0
8 Tpaenewve 7 90 133 0 0
9 ‘XonoaHas npoMbiBka 8 145 j33 0 |0
10 ' CHATue TpaBuneHo... |9 60 0 0 0
n | Xonoaxasa npomeieka | 10 45 133 0 |0
12 XonoaHas npoMbiBka |29 145 ;33 0 |0
13 :Fopaqaa npomeiBka |30 45 33 0 10
14 Cyuxa 131 1120 130 0 0
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1.4 Technological processes’ controls

B MexanusnpoeanHas a6TOONEPATOPHAA NMHUA ZHOAMPOBAHMA TEEPAOTO M XPOMOBOKMCNOrO. PEAKTOP Tex. Npoueccos. - [Peaaktop nporpamm esinpamutens. MexanusuposanHas aet]

u'  OQaiin

Mo3numa 24, Imax = 1200 A, Umax =24V

o : . ' = DEE B
Rectifiers’ (sources of current) programs editor allows ' -y _E =] @5

for individual modes of operation with step by step Tox [amnep] 0 ] Hoasaswe  Tospaos ramposane FuARE

Tok {A] 250
electric current and voltage settings. T B 1 R —

Mosnums 21 Pexum Cra6unmuaaumna HanpaxeHus

[NpUMeHnTL E OTMmeHa : !
© | —

S = Eall / — HaNpRXEHUE
As well as allowing to save, load, edit previously - | [

Created programs. _U /U \U Ul}j OnutensH. wara [cek]

LnutensH. ctynenu [cek] |6

Hanpsaxexue koH.. [B]

Ne wara [2

Tok [A]

Real time monitoring along with time series graphs Hanpmxesve va. 6]

Hanpaxexue koH.. [B]

displaying rectifiers performance has been facilitated et

OnutensH. ctynenn [cek] |120

MNapameTpb! BuinpsMUTens nosuumu 21
Hanpsxerune

w
o

Hanpsxenue [V]

08:23:00 08:53:00 09:23:00 09:53:00 10:23:00
Bpems

ARTI | 2018



1.4 Technological processes’ control

Make a one click button controlled fata Vposerms  Pexum TI— Coobuerme

deta”ed report Of a” techn0|0g|cal UHPO :ABTO :ABTOOFIEPATOP Hauano nepeHoca noasecku N2 1 ¢ nosuwm 24 Ha nosuwmo 36

parameters Of the Iine (Selected teCh 21.12.2017 ... 'MHcPO ‘ABTO 'Bbll'IPFlMMTEI'Ib ‘Omnoueme APU nos.24

ver , 21.12.2017 ... |\ MIH®O ABTO BbINPAMWUTEND Crapt nporpammel APU nos.24

process, positions’ sequence, 21122017.. MHPO  |ABTO | ABTOONEPATOP | Kowew neperioca nomsecku Ne 1 ¢ nosuum 4 Ha nosismo 24

temperature, current, voltage, 21122017 |[MH®O  |ABTO | ABTOOMEPATOP | Havano neperioca nogsecku N2 1 ¢ nosvum 4 Ha nosimo 24

processing time) 21122017.. |MH®O  |ABTO |ABTOOMEPATOP | Kowew neperioca nomsecku Ne 1c noswsm 1 Ha nosuuseo 4
21122017.. |MH®O  |ABTO | ABTOOMEPATOP | Hauano neperoca noasecku Ne 1 nosism 1Ha nosio 4
21122017 |[MHPO  |ABTO |ABTOONEPATOP | Havano neperoca nomseciu N2 1. nossasm 31a nosvasso 1
21122017 | TECT PYUH CUCTEMA KowTponnep wecroro asTooneparopa - OK!

gy Oryver ot O X
: \J [y | Ly
Texnpouecc OET000102 * MoaoroToeka NOBEPXHOCTM C yAANEHUEM WnamMa Nara 20.12.2017 12:33:39
WHpekc netanu OET000102 MokpeiBaeman NoeepxHOCTL [kB.OM] 2224
N2 conp. nacnopta 32568 Onepatop Alex P. Voronin
N2 n/n N2 noauummn Onepauua Tok [A] Spw TemnepaTtypa 3arpy3ka [wr]
06paboTKu [cek]
8 Tennas NpoMbIBKA C AyWeM |42 1483
2 23 Xumvmyeckoe oGe3xupusaHne 122 1483
3 25 Tennas npombiBka (kackan) 42 1483
4 26 XonogHas NpoMbiBKa (kackan) 41 1483
5 3 Tpasnenwe nepea Zn, Cd 61 1483
6 2 XonoaHan NPoMbIBKa 41 1483
7 30 XonoaHas NPOMbIBKA C aylem 41 1483
8 34 Ynanexue wnama 1987 62 1483
9 35 Tennas npombiBka |42 1483
10 20 XonoaHas NPOMbIBKA C aywem 142 1483
1 8 Tennas NPOMBIBKA C Aylem 42 1483
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2) Technological equipment

Depending on the size of baths two types
of assembly solutions are employed:
standard and compounded

Standard assemi

Compounded assembly
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2.1 Technological baths

Baths are designed for main and supporting technological processes: protective, decorative and other
types of coating.

Baths material is selected depending on its resistance to the components of the chemical solution.
TAGAT can make baths from a wide spectrum of materials, such as:

* Polypropylene

* Fluoropolymer

« Polyvinyl chloride (PVC)

« Stainless steel

« Titanium

« Carbon steel

Depending on the technological parameters of the process baths can be fitted with:

« Sideways suction ducts

« Covers fitted with suction ducts

Devices for compressed air supply for mixing (bubbling technology)

Tilting and shaking mechanism

Cooling pipes

Heating collector

-

e
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2.2 Ventilation system

Ventilation system is designed for creating and supporting set air :
characteristics indoors. Our enterprise can make ventilation systems i 5 Visualisation of the
for hazardous production facilities, smoke exhaust systems, harmful ] R - ventilation for
gases neutralisation : | K g electroplating line

: s \ efficiency test

At the designing stage of the line necessary ventilation capacity ol
calculations are being conducted and volumes of removed air and
ventilation structure durability tested

Automatic stop-valve and an
actuator

Size and structures of suction ducts are designed for specific needs of every project.
Rectangular-sectioned or circular-sectioned suction ducts can be manufactured
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2.2 Ventilation system

To purify removed are a “foam absorber” is in use. Purified air is sent
to a bubble unit with small holes (3-5mm) that is covered by a layer of
liquid. At the air speed up to 2m/s the liquid becomes foamy. As a
result almost 100% of particles larger than 5 microns are trapped

Absorber
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2.3 Technological pipeline system

To reduce the electricity consumption
automated technological process control
system manages closure ties and
regulation equipment, providing optimum
operational mode

Pipelines for various systems (air, water)
and those for acidic drains are made of the
polymer materials and fittings made by FIP
and GeorgFischer and have a direction of
flow marking to be identified in accordance
with Russian standard (GOST- 14202)
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2.4 Automatic
manipulators

Automatic manipulators are designed to transport parts on
suspended lines and in drums to various electroplating

|

N A

H,‘u\‘ Wi
e A
h‘r‘w‘ wi

Console automatic
manipulator

Automatic electroplating lines control
may be executed from operation
station as well as from the line

servicing platform Suspended automatic line with

ventilation camera and a tray

Automatic manipulators are made:
Suspended for straight lines on a double rail
Portal-framed for straight lines
Suspended monorails for oval lines

Console lateral for light-sized baths
Suspended with ventilation camera and a tray

Specialised -

) o
= and chemical treatment stages 7
™
7,

L ~
| ==

MynbT ynpasneHua
iy aBToonepaTtopom
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Ecological equipment

1. Complex of water treatment facilities for electroplating

Wastewaters resulting from electroplating activities are known to include diluted drains
(rinsing drains) and concentrated solutions (washing, degreasing, etching, cyanide and
chrome containing electrolytes). Drain treatment complex is designed to remove heavy
metals, part of anions, petroleum products, synthetic surface active substances, chemical
supplements causing blockages that are contained in the rinsing drains or baths complex

List elements of a typical set of wastewater treatment
equipment

Drains’ storage containers

Reactors for neutralising acidic and toxic stocks

Cesspits

Filter-presses

lon exchange columns

Osmosis multilayer installation

Control system

« Automated high energy efficiency controls system with a crystallizer to remove
dry deposits

ARTI
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Ecological equipment

Water treatment system of the electroplating enterprise works in a closed
loop and without water disposal into factory’s sewage system. At the
same time there is an emergency mode operation sequence where
drains that meet environmental standards are disposed off into the
sewage

Our products are based on the newest technologies available and tested
industrial water treatment methods that fully meet the ecological
requirements and norms set by the state

Our task is to make sure our clients’ enterprise has excellent water
treatment facilities in shortest possible time with minimal expenses on
our clients’ behalf
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Ecological equipment

Supply volume

Following technological nodes are part of the wastewater treatment system:

* Node 1: Node of drain accumulation of the technological equipment

* Node 2: Node for neutralising processed acidic, alkalite, containing ammonium, chrome and
nitrite solutions

* Node 3: Node for processing chrome and nitrite containing rinsing waters

* Node 4: Node for preparing reagent solutions

* Node 5: Node for preparing reagent solutions for the rinsing drains node

* Node 6: Node for processing kadmium containing drains

* Node 7: Node for obtaining, mixing and averaging drains

* Node 8: Node for depositing, collection and dewatering of the residue, collection of filtrate

* Node 9: Node for filtration on mechanical, sand and absorbent filters

* Node 10: Node for desalination (reverse osmosis membrane system)

* Node 11: Node for collection, disinfection and alkalinisation of purified water, accumulation
and supply of category 2 water into manufacturing

* Node 12: Node for receiving, accumulating and supply of water of category 3 quality into
manufacturing process

* Node 13: Node for 2 step eluate, concentrate and filtrate evaporation

* Node 14: Node for water treatment
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Ecological equipment

Delivery of the treatment facilities is executed on the
“turnkey” basis - with connection to energy grid, water
supply, sewage, ventilation provided by the customer

Electroplating shop operates double shifting mode

Complex of the treatment facilities constitutes multiple
consecutive stages of pipelines, water pumps and closure
and adjustment fitting, equipped with automatic system of
technological processes’ control, including:

« Sensors for control and measurement of the
technological parameters

« Secondary equipment and programmable controllers

» Regulatory final control devices with electro and pneumo
drive

« Alarm sensors to notify of technological process
exceeding limit values

 Visualised control and measurement equipment
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Ecological equipment

1.1 Treatment facilities provide
a) Purification of the wastewater from:

» Technological equipment (rinsing and spent solutions)
» Gas cleaning systems of supply and exhaust ventilation
 Floor cleaning in the production facilities

b) provision of water category 2 and 3 in accordance with
GOST 9.314-90 standard

c) Work of a closed loop and without water disposal into factory’s sewage system
while providing water quality in accordance with GOST 9.314-90. 70% of this water
can be reused in the electroplating process. There is also an emergency mode
operation sequence where drains up to category 3 according to GOST 9.314-90 are
disposed off into the sewage

d) Possibility to reduce the environmental danger level of the precipitation by
significantly reducing the chance of dangerous metal deposits (nickel, zinc, chrome,
copper) into precipitation

e) Maximum dewatering of the precipitation formed
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Ecological equipment

Set of treatment facilities

Gas filtering
equipment
Absorbers
(scrubbers) for wet
gas cleaning
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We move forward and
beyond what has already
been achieved,
Introduce Innovative
technologies,
use newest equipment
and machinery
taking great care of the
high qguality of
electroplating and
environmental protection

technology
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Thank
you!
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