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PRODUCT DEFINITIONS
HOTPRESSED™ BRICKS

In the manufacture of GrafTech refractory and structural materials,
quality controls are imposed from raw material selection through
final packaging of finished product to maintain consistency and
to minimize product variation. The user can be confident that
standards for quality and uniformity have been met and that
product variations are consistent with those historically observed.

Product grades are defined on the basis of controlled raw materials
processed through defined standard manufacturing processes and
meeting certain ranges of product properties. Statistical process
control techniques are employed to monitor and improve product
uniformity.

The following essential properties are routinely measured for control
purposes:

Bulk Density, Crushing Strength, Ash, and Permeability.

Many additional properties can be measured on refractory products.
For products having standard raw materials processed in a standard
procedure, these additional properties will be found to correlate with the
essential control properties listed above. This specification distinguishes
between essential control properties that provide a basis for acceptance/
rejection and informational properties that are not routinely measured and
are provided for information only. Examples of informational properties
include modulus of rupture, dimensional change during reheat, porosity, and
thermal conductivity.
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Further acceptance/rejection criteria covered by this specification
include dimensional conformity, workmanship, and dry assembly
inspection (optional). An indication of standard packaging
methods is also provided. During product manufacture, GrafTech
uses internal inspection procedures and sample frequencies

to assure the quality of the final product. Historically, these
procedures have resulted in product that consistently meets lot
acceptance inspection by customers using plans such as ISO-5022
ata 4% AQL level.

A. Properties (Physical & Chemical)

Essential & Informational Properties are given in the attached
product definition Technical Information sheets, along with the
associated test methods.

B. Dimensional Conformity

All limits for dimensional conformity and workmanship are based
on an acceptance quality level of 95%.

1. Dimensions measured: Length, Width, Thickness,
Squareness face to side/end, and Warpage.

2. Instruments of Measurement - Steel rule, calipers,
framing square and taper gauge for Squareness and
Warpage.
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3. Acceptance/Rejection Criteria:

a. Length and Width - Nominal +/- 1/16" (1.6mm)

b. Thickness - Nominal +/- 1/32"(0.8mm), with within
brick variation not to exceed 1/32"(0.8mm).

c. Squareness - See Figure |. Face-to-Side: 0.040"
(1.0mm) maximum. Face-to-End: 0.080"(2.0mm)
maximum

d. Warpage - Deviation from true plane surface is
+/-1/32"(0.8mm). See Figure Il. Warpage is
measured diagonally across the face. Run off is a
maximum of 1/16"(1.6mm), measured on the last
1/3rd (1/3L).

4. Stack Height
a. Method of Measurement - Randomly select sam-
ples of brick and assemble to form stack. Measure
stack height with tape measure and compare to
criteria.
b. Acceptance/Rejection Criteria:

Number of
BRICK THICKNESS Stack Height
Brick in Stack
114.3mm 8 914.4 +/- 6.4Amm
4-1/2" 36" +/-1/4"
76.2mm 12 914.4 +/- 9.5mm
3” 36" +/-3/8"
63.5mm 14 899 +/- 11.1mm
2-1/2" 35"+/-7/16"
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C. Workmanship

GrafTech brick are ground to size, not machined. This grinding op-
eration adequately meets the required dimensional tolerances and
results in a surface finish suitable for cemented joints.

Discoloration: Some brick grades are specially formulated
to provide excellent chemical resistance. As a result, NMA
brick can develop a white and brownish surface discolor-
ation over time and exposure to moisture and atmospheric
conditions. This discoloration is normal and characteristic of
the grade.

Surface

Condition: HotPressed™ brick are manufactured one at a
time by a unique process that, by its nature, results in some
surface conditions such as ram marks, flashings, and un-
ground area. These conditions do not hinder brick per
formance. They should not exceed 5% of area of any face on
maximum of two faces. The maximum depth for ram marks
and unground surface is 3mm (1/8").

G T h GrafTech International Holdings Inc.
RAF ec 791 Santa Fe Pike
International  Columbia, Tennessee, USA 38401
Phone: 1.800.934.8227 (U.S. and Canada Only)
1.931.380.4348

TECHNICAL INFORMATION Fax: 1.931.380.4308

email: refractory.systems@graftech.com
RPD-08 JAN UARY, 2008 Visit us on the World Wide Web at www.graftech.com

This information is based on data believed to be reliable but GrafTech makes no warranties, express or implied, as to its accuracy and assumes no liability arising out of its

use. The data listed falls within the normal range of product properties but should not be used to establish specification limits or used alone as the basis of design. GrafTech'’s
liability to purchasers is expressly limited to the terms and conditions of sale. NMA, HotPressed, NMD, NML, NMP, NMH, CJR, CS, CSX, CBY, GradeD, UCB, RP3, RP4, EZRam,
SmartRam,CP9, C34, C38, C46, and GR37 are all trademarks of GrafTech International Holdings Inc. ©2008 GrafTech International Holdings Inc.

40f 8




HotPressed™ Refractory Systems

F

International

PRODUCT DEFINITIONS
HOTPRESSED™ BRICKS

Chip Specification:

A chip is defined as a void on the edge or corner of a brick where
all three dimensions are greater than 4 mm x4 mm x4 mm. The
maximum chip size is defined in the table below that shows the
relationship between the size of the two smallest dimensions (A
and B) and the largest dimension of the chip. A maximum of two
chips per brick is allowed.

Chip Dimension "A”

3mm 6 mm 10 mm 13 mm 16 mm

3mm Total Edge 75 50 50 50

6 mm 75 50 50 40 40

10 mm 50 50 40 40 25
Chip Dimension”B” | 13 mm 50 40 40 25 25

16 mm 50 40 25 25 20

20 mm 50 25 25 20

50 mm 50
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Examples:

If a chip thickness is 6 mm and 3mm wide, then the length of the
chip may not exceed 75 mm.

If a chip is 10 mm thick and 6 mm wide, then the length of the chip
may not exceed 50 mm.

Thichnsss 10 mm

From the table,
allowable I:ngth
is 50 mm
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D. Packaging

HotPressed™ Brick

1. Pallet

Three stringer, winged hardwood, double-faced pallet with
annular nail construction.

2. Overpack

Water repellant, double wall 350 pound test corrugated
cardboard overpack banded to pallet. With 0.4 mil plas-
tic shroud banded over cardboard for waterproof protec-
tion. Export packaging is the same as above except that
heavy cardboard or plastic edge protectors are banded to
top and sides of the palletized brick before the cardboard
overpack are put in place.

3. Identification

Brick Pallets - 6" letters on all four sides describing Key or
Arch Number and Length, or Marked Brick description. 1"
letters on two sides giving full size description of 24 charac-
ters each for address and miscellaneous information.
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| FRAMING SQUARE

BRICK
FACE TO SIDE - 0.040” (1 mm)
FACE TO END - 0.080” (2 mm)

FIGURE 1 - SQUARENESS
— MAXIMUM 1/32” (0.8 mm)

STRAIGHT EDGE

BRICK /P

DISH OR CONCAVITY

— MAXIMUM 1/32”

STRAIGHT EDGE ‘

‘ BRICK

_CONVEXITY.

MAXIMUM 1/16”

STRAIGHT EDGE (1.6 mm)

L LENGTH J

RUN OFF

FIGURE 2 - DEVIATION FROM PLANE
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