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TEXHUYECKOE 3AJAHUE
Ha 3akynky Tetrabor Boron Carbide Paste F 400, F 600
aast Hyxka OO0 «ypranckmii IXK»

TECHNICAL ASSIGNMENT
for the purchase of Tetrabor Boron Carbide Paste F 400,
F 600 for the needs Shurtan gas chemical complex, LLC

1. OBILIME CBEJAEHNSA

1.GENERAL INFORMATION

1.1 HaumeHoBaHue

1.1 Name

Tetrabor Boron Carbide Paste F 400, F 600.

Tetrabor Boron Carbide Paste F 400, F 600.

1.2 OcHoBaHHe H LieJIb TPHOOpPETEeHHs1 TOBapa

1.2 Reason and purpose of purchasing the goods

OcHoBanue: BHermanoBas 3asg8ka Ha 2023 rog.
Lensb: JIst npoBeieHUS TPUTUPOYHBIX pabOT BO BpEMS PEMOHTA
3aMopHO apMaTypbl U HACOCHOTO 000PYI0OBaHHS.

Reason: An unscheduled application for 2023.
Purpose: For carrying out lapping works during the repair
of shut-off valves and pumping equipment.

1.3 CBeeHHsi 0 HOBH3HE

1.3 Notice of novelty

ToBap n0keH ObITh HOBBIM, IPUTOAHBIM ISl HCTIOJB30BAHHS U
NPOM3BE/IEH HE MO3/Hee YeM 32 6 MeCsLEeB 10 CaMOii MOCTaBKH
TOBapa.

The goods must be new, usable and produced no later than
6 months before the delivery of the goods.

2. TEXHUYECKHUE TPEFOBAHUSA /2. TECHNICAL REQUIREMENTS

2.1 OcHoBHbIE TeXHHYecKHe TpeGoBanusi / 2.1 Basic technical requirements

Knaccndunxaums / Pasmep 3epna / YnakoBka / O0bém / Koaunyecrso /
Classification Grain size packing volume Quantity
F 400 32-8 um Tapa / container 750 mi. / 750 ml 2 wr. /2 pes
F 600 19-3 pym Tapa / container 750 ma. /750 ml 2 wr. /2 pes

2.2 TpeGoBaHHSI K MADKHPOBKeE

2.2 Labeling requirements

Ha kax1yro e1MHHIy Tapbl HAHOCAT MapKHUPOBKY C YKa3aHHEM:
* HaVMMEHOBaHME BMJa ToBapa (YCIOBHOE HAaHUMEHOBAHHE) W
(unu) o6o3HaueHHe THIIA TOBApA,;

* HOMUHAJIbHBIE 3HAYE€HHS] OCHOBHBIX NIAPAMETPOB;

* JaTy HW3rOTOBJIEHUS; TOBApHBIM 3HAK WIM HaMMEHOBAaHHUE
NpeANpUATUS-U3TOTOBUTEIS.

* IOPUJIMYECKHUH apec U3rOTOBUTEIIS WIH MPOJaBIIA.

* Macca HeTTo

* JlaTa U3roTOBIEHUS (MeCsLL, ToN)

Each unit of packaging is marked with the indication:

* the name of the type of goods (conditional name) and
(or) the designation of the type of goods;

* nominal values of the main parameters;

* date of manufacture; trademark or name of the
manufacturer.

* the legal address of the manufacturer or seller.

* net weight

» date of manufacture (month, year)

3. TPEBOBAHUS 11O ITPABUJIAM
3. REQUIREMENTS FOR THE RULES OF

CIAYU U ITPUEMKMU /
DELIVERY AND ACCEPTANCE

3.1 ITopsinok cAayu U NPHEMKH

3.1 Order of delivery and acceptance

Ilpuemka ¥ BXOAHON KOHTpoab [IpomyKunu Ha COOTBETCTBUE
KOJIMYECTBY, KAaueCTBY BBIMOJNHAETCA Ha CKilaje 3akazuuka. B
Clly4a€ HECOOTBETCTBMA IIOCTaBISEMOr0 TOBapa C 3aKa3HOM
cneundukaumMell WIM  €CIM  TOBap He Mpolue] BXOAHOM
KOHTpOJIb KayecTBa, IlocTaBIMK 00s3aH 3aMEHHWTL €ro B
TEYEHHE CpOKa, YXa3aHHOrO B JOrOBOpPE Ha MOCTaBKYy.
TpancnopTHbple pacXoabl NMpH 3ameHe ToBapa GepeT Ha cebs
ITocTaBmuk ToBapa.

Acceptance and input control of Products for compliance
with quantity and quality is carried out at the Customer's
warehouse. In case of non-conformity of the delivered
goods with the ordered specification or if the goods have
not passed the entrance quality control, the Supplier is
obliged to replace it within the period specified in the
delivery contract. The transportation costs for the
replacement of the goods are borne by the Supplier of the
goods.
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3.2 TpeGoBaHus N0 Nepefaye 3aKa34UKY TEXHHYECKHX H
HHBIX /IOKYMEHTOB NPH NOCTABKe TOBapa

3.2 Requirements for the transfer to the customer of
technical and other documents upon delivery of goods

- PykoBozCTBO N0 3KCIUTyaTaluy (NacnopT) Ha pyccKoM
A3BIKE,

- cepTUMKaAT Ha MaTepUabl;

- cepTU(HKaThl KaUECTBAa U COOTBETCTBHS, BBIMMCAHHOTO
NIPOU3BOJIUTENIEM.

- cepTUHKAT O CTpaHE NMPOUCXOXKIAECHHS TOBapa;

- macnopT 6€30MacHOCTH TOBapa.

- Operating manual (passport) in Russian,

- certificate for materials;

- certificates of quality and conformity issued by the
manufacturer.

- certificate of the country of origin of the goods;

- product safety data sheet.

4. TPEBOBAHUSA K KAYECTBY U KIACCU®UKALIUU /
4. REQUIREMENTS FOR QUALITY AND CLASSIFICATION

NOATBEPXKIATbCA  CEPTUGUKATOM  3aBOACKHX
BBIZIABAEMBbIX 3aBOJIOM-H3TOTOBUTENIEM.
Cpoxk rapaHUTHH KauecTBa HE MeHee 3 JIeT.

KauecTBO TOBapa MOMKHO COOTBETCTBOBATH YCTAHOBJIEHHBIM
CTaHAapTaM U TEXHUYECKHUM YCJIOBUSM 3aBOJA-U3rOTOBUTENSA U
UCTIbITAHUI,

The quality of the goods must comply with the established
standards and specifications of the manufacturer and be
confirmed by a certificate of factory tests issued by the
manufacturer.

The quality guarantee period is at least 3 years.

5. TPEBOBAHMUS K KOJIMYECTBY, KOMILVIEKTALIUY,
5. REQUIREMENTS FOR QUANTITY, CONFIGURATION, PLACE AND TIME (PERIODICITY) OF DELIVERY

MECTY U CPOKY (IIEPUOJUYHOCTH) IOCTABKH

KonnuecTBo cornacHo MyHKTy 2.1 JaHHOTO TEXHHYECKOTO
3a/laHusl.

BpeMsi 1 MECTO 10CTaBKH ONpeeNAeTCs NpeIoKEHUEM
NMOCTaBIHKA W IOTOBOPOM.

Quantity according to paragraph 2.1 of this technical
specification.

The time and place of delivery is determined by the
supplier’s offer and the contract

IIpumeuanue: 3a npasunbHocms 3anonHeHUs U HE3ANONHEHHbIe NYHKMbL OMEEMCMEEeHHOCHb HeCEm pazpabomyux
*Note: The developer is responsible for the correctness of filling and unfilled items.

Pa3pa6oruuku: / Designed by:

3aMecTUTENb IJ1aBHOTO MEXAaHHUKa!
Deputy Chief Mechanical engineer

Hnxenep OI'M:
ChMD Engineer:

Benymuii umxenep CYMTP:
Lead engineer of MTRMS:

Havanshuk PML:
Head of the Mechanical Repair Shop:

HauanpHuk yuactka PMII;

Head of the section of the Repair and mechanical shop:

E. Karagadaev

Hacmosiuwee mexnuueckoe 3a0anue cocmagieHo Ha pycCKOM U AH2NUTCKOM A3bIKAX.
Ilpu nanuuuu paznoenacuii Mexcoy pyCcckuM u AH2NUTICKUM A3bIKAMU, MEKCM HA PYCCKOM A3blke Oyoem npesanuposame.

This technical assignment is drafted in Russian and English languages. In case of discrepancies between the Russian and

English languages, the Russian language shall prevail.
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/N TETRABOR® BORON CARBIDE

ESK

~r GRAINS AND POWDERS

Grains and powders
for various applications in

¢ Metal-matrix composites
¢ Sintering technology
¢ Packed grid applications

TETRABOR?® boron carbide is available
as controlled particle size powders and
closely sized, graded grits in the range

1 micron to 20-30 mm. Very coarse
material is available in different particle
sizes and purity levels. All grits conform
to the specification of FEPA (Federa-
tion of European Producers of Abrasive
Products). For particle size and chemical
analysis values see tables.

Further grits, special grades and
high-purity B,C grits on request.
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ESK Standard FEPA program
Grain-No Particle size indication Grain-No Particle size indication
FEPA 10 2360 - 1700 ym FEPA 240 70 - 28 ym
FEPA 20 1180 - 850 um FEPA 280 59 - 22 ym
FEPA 40 500 - 355 uym FEPA 320 49-16,5pum
FEPA 60 300 - 212 ym FEPA 360 40 - 12 um
FEPA 80 212 - 160 um macro grains FEPA 400 32-8um
FEPA 100 150 - 106 ym FEPA F500 25-5pum
micro grains
FEPA 150 106 - 63 pm FEPA 600 19-3pum
FEPA 180 90 - 53 ym FEPA 800 14 -2 um
FEPA 220 75-45 pm ; FEPA 1000 10-1pm
FEPA 1200 7-1um
1500 F ca 5 ym and finer
3000 F ca. 0,8 um
Thedatapr&emed in this leaflet are in accordance with the present state of our knowledge, but do not absolve The management system has been certified according to
the user from carefully checking all supplies immediately on receipt. We reserve the right to alter product constants DIN EN ISO 9001, DIN EN ISO 14001. TETRABOR? is a registered
within the scope of technical progress or new Ther ions made in this leaflet should be trademark of ESK Ceramics GmbH Co. KG
checked by preliminary trials because of conditions during processing over which we have no control, especially
Wwhere other companies’ raw materials are also being used, The recommendations do not absolve the user from the ESK Ceramics GmbH & Co. KG
ion of i igating the ity of of third parties’ nghts and, if necessary, dlarifying the posi- Max-Schaidhauf-Strae 25
tion. Recommendations for use do not constitute a warranty, either express or implied, of the fitness or sultability of 87437 Kempten, Germany

®
the products for a particular purpose. www.esk.com, info@esk.com 6 aceradyne company
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. TETRABOR® BORON CARBIDE

ESK GRAINS AS ABRASIVES AND LAPPING

Y AGENTS

ESK has been a manufacturer
of boron carbide since 1940,
and is now the biggest produ-
cer in the western world.

Our many years of experience
have made us your expert
partner for grains, R&D and la-
boratory testing. TETRABOR®
from ESK has a constant high
purity thanks to the way it is
manufactured. It contains
almost the exact theoretical
boron to carbon ratio of 4.3.

TETRABOR® boron carbide is
a high-performance abrasive
with a hardness and chemical
resistance comparable to that
of diamond. Thanks to its ex-
treme hardness, TETRABOR®
is often known as “black dia-
mond,” and is ideal for machi-
ning hard materials by lapping,

sawing or ultrasonic drilling.

Advantages

Rapid machining thanks to extreme
hardness

Constant quality

Typical Assay

Product data

B

min. 76

Cc

min. 19.5

B,O,

max. 0.5

Fe

max. 0.2

(o}

max. 1.0

max. 1.0

max. 0.3

6 aceradyne company



AN
ESK

r

Application
Lapping

Lapping is the most common final machining method for flat
and plane surfaces. TETRABOR® has a much higher hardness
(Mohs 9.5+) than tungsten carbide (WC), titanium carbide
(TiC), aluminum oxide (Al,O,), zirconium oxide (ZrO) and silicon

— carbide (SiC), thus ensuring fast and problem-free machining

Delivery Program

TETRABOR® boron carbide can be supplied either as grain
mixtures and in narrow grain size ranges according to the
FEPA standard. Grain size range 0.8 um to over 20 mm. For
grain sizes and typical assay values, see the table.

Standard Delivery Program acc. to FEPA

Thedalaprmmsdinmisleaﬂetareinaccordanoewnmhe-wesemstataolourknowledge. but do net absolve
the user from carefully checking all supplies immediately on receipt. We reserve the right to alter product con-
stants within the scope of technical progress or new developments. The recommendations made in this leaflet

should be checked by y trials b of during p! ing over which we have no control,
where cther raw are alse being used. The recornmendations do not absolve the

user from the of i i g the ility of infring of third parties’ rights and, if necessary,
ifying the position. for use do not constitute a warranty, either express or implied, of the

fitness or suitability of the products for a particular purpose.

\ of wear-resistant hard metal and ceramic grades. Spaitdacionation Mg daRes
F10 2360 - 1700 um
' Ultrasonic Boring of Glass, Semi-Precious Stones and F20 1180 - 850 pm
Ceramics F40 500 - 355 ym
F60 300 - 212 pm
Ultrasonic boring is suitable for boring aimost any desired F80 212 - 160 um Macrogrit
profile of hard and brittle materials. As abrasive, TETRABOR® £100 150 - 106 ym
achieves, in a single machining operation, dimensional stability, F150 106 - 63 pm
contour fidelity and sharp angles at all corners, as well as at F180 90- 53 pm
the inlet and outlet. At the same time, outstanding surface F220 75 - 45 ym
quality is achieved without the slightest change of the structure Tl 7028 pm
of the machined surfaces. pose =
Wire Sawing of Ceramics with Boron Carbide F320 e
F360 40 - 12 ym
TETRABOR® is ideally suited for wire sawing of oxidic and B R Microgr
non-oxidic ceramics, and especially sapphire. B it
F600 19-3um
TETRABOR® makes the sawing of ceramics easy, since it EEOY et
has a higher hardness than aluminum oxide (Al,0,), zirconium F1000 10-1um
 oxide (ZrO), silicon carbide (SiC) and synthetic sapphire. F1200 7-1pm
S Thanks to the use of TETRABOR?®, the cut surfaces have ex- Outside the FEPA Standard
cellent quality with a planarity of +5 um, which makes lapping Grain designation Mean diameter
much easier and more cost effective. 1500 F approx 5 um and finer
3000 F approx. 0.8 um

Other grains, special grades and high-purity B4C grains are

available on demand

Storage

TETRABOR® should be properly stored.

The management system has been certified according to
DIN EN 1SO 9001, DIN EN ISO 14001. TETRABOR® is a registered
trademark of ESK Ceramics GmbH Co. KG.

ESK Ceramics GmbH & Co. KG

Max-Schaidhauf-Strafe 25
87437 Kempten, Germany
www.esk.com, info@esk.com

eqacemdyneoompc\y
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>2,48

DINEN 6232 | plg/cmd]

Density
Porosity DINEN623-2 | P[%] <05
Mean grain size [pm] <15
Aspect ratio (L/D) -
Phase cormposition BC,C
Vickers hardness DIN EN 843-4 | HV 1 [GPa] 31
Knoop hardness DIN EN 843-4 | HK 0.1 [GPa] 29
Young's modulus DIN EN 843-2 E [GPa] 420
Weibull modulus DINEN 843-5 [ m 15
Flexural strength, DIN EN 843-1 o, [MPa] 450
4-pt bending
Compressive strength o, [MPa] > 2800
Poisson ratio v 0,15
Fracture toughness (SENB) K, [MPam®3] 5
Coefficient of DIN EN 821-1
thermal expansion
20°C - 500°C a [10°/K] 4.5
500°C - 1000°C a [10°/K] e
Specific heat at 20°C DIN EN 821-3 c, [J/g K] 1
Thermal conductivity DIN EN 821-2 A [W/mK] 40
at 20°C
Thermal stress parameters | calculated
R, = o,:(1-v)/(a-E) K] 202
R, =R A [W/mm] 8
Specific electrical DIN EN 50359 | p [Qcm] 1
resistance at 20°C

The data presented in this leaflet are in accordance with the present state of our knowledge, but do not absoive
the user from carefully checking all supplies immediately on receipt. We reserve the right to alter product con-

stants within the scope of i gl or new The made in this leaflet
should be checked by preliminary trials because of conditions during processing over which we have no control,

where other raw are al g The do not absolve the
user from the of the ity of infringement of third parties’ rights and, if necessary,
clarifying the position. for use do not constitute a sither express or implied, of the
fitness or suitability of the purpose.

TETRABOR® BORON CARBIDE
TECHNICAL DATA

The management system has been certified according to
DIN EN ISO 2001, DIN EN ISO 14001. TETRABOR® is a registered
trademark of ESK Ceramics GmbH Co. KG

ESK Ceramics GmbH & Co. KG
Max-Schaidhauf-StraBe 25
87437 Kempten, Germany
www.esk.com, info@esk.com

e.nmwmpmy
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TETRABOR® PASTES

N AS ABRASIVES AND LAPPING AGENTS

TETRABOR® boron carbide
pastes are general-purpose
abrasives and lapping agents.
The high material-removal
rates and the surface qualities
tha{ can be achieves permit
cost-effective lapping and fine
grinding of precision parts of all
kinds from a diverse range of
materials. This is the result of
the extreme hardness of boron

carbide at 9.5+ Mohs.

TETRABOR?® oil and water-based pastes

Advantages

¢ Short machining times thanks to
high material-removal rates

e High surface quality thanks to the
narrow grain-size distribution

* Heat resistance up to 350 °C

* Uniform grinding even at high
temperatures

* Low environmental impact

Application

TETRABOR?® is used in mechanical
engineering and all areas where cost-ef-
fective lapping and fine grinding are re-
quired. From plastics (e.g. Teflon), non-
ferrous metals, steels, through titanium
to hard metals, TETRABOR® pastes are
ideal for machining all materials.

Even with very rough surfaces, a metal
sealing surface (less than 1.4 ym) can
be achieved in two operations, e.g. by
coarse pre-grinding with a grain of F220
and final grinding with a grain of F400.
Applications for TETRABOR® include
the machining of drawing dies, molds
and dies of all kinds, wire guides, valves,
valve seats, cylinder bushes, cylinder
faces, injection pumps, hardened bea-
ring surfaces, gauges, cutting and blan-
king tools, reamers, mill cutters, optical
lenses, natural and synthetic gemstones

and all ceramics.

&2 coradyne company
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N AS ABRASIVES AND LAPPING AGENTS

Directions for Use and Pro-
cessing

Delivery Program
o TETRABOR?® oil-based paste

* TETRABOR® water-based paste
Standard pastes with the following grain
classifications are available.

This covers the application range from
coarse material removal to extremely fine
precision machining

TETRABOR® water-based pastes can

be used at application temperatures up

to 200 °C. The polyalcohols used in the

water-soluble pastes are aimost com-

pletely biodegradable (>90 %), and is

\ therefore rated O according to German
~ water hazard classification.

Suitable diluents include water (prefe-

rably demineralized) and polyethylene Grain Grain size in um*
glycol 400 (PEG 400). Only add water gesiaoaen
drop by drop, since larger amounts of £60 SO
water can dissolve and extract the poly- F100 150 -106
alcohols in the paste base. F220 75-45
F320 49 - 17
At service temperatures from >100 °C F400 32-8
up to max. 200 °C, PEG 400 should be F600 19-3
used as diluent — which is also a com- F800 14-2
ponent of the paste base. F1000 10-1
F1200 rhh

The machined surfaces can be cleaned
with water. Important: protect against
rusting!

*Grain-size according to FEPA standard
(Eppendorf photosedimentometer)
*Other grain sizes on request

TETRABOR® water-based pastes are
suitable for use at application tempera-
~ tures from 200 to 350 °C. For rust pro-
tection reasons, this grade of paste can
also be used at low temperatures. It can
be diluted with oil or kerosene if neces-
sary. We recommend using benzene or
kerosene to clean the machined parts.

Container Sizes
75 ml tube or 750 ml jar

Storage

Store tubes and jars in a cool, dry place.

The data presented in this leaflet are in accordance with the present state of our knowledge, but do not absolve
the user from carefully checking all supplies immediately on receipt. We reserve the right to alter product con-
stants within the scope of ical prog o new The made in this leaflet
should be checked by preliminary trials because of conditions during processing over which we have no control,
especially where other companies' raw materials are also being used. The recommendations do not absolve the
user from the ion of it g the of infri of third parties' rights and, if necessary,

g the position. for use do not i a either express or implied, of the
fitness or suttability of the products for a particular purpose.

The management system has been certified according to
DIN EN ISO 9001, DIN EN ISO 14001. TETRABOR® is a registered
trademark of ESK Ceramics GmbH Co. KG

ESK Ceramics GmbH & Co. KG
Max-Schaidhauf-Str. 25 3
87437 Kempten -Germany a. ceradyne company

www.esk.com, info@esk.com

PL / TETRABOR Pasten / e-10 - 2007



