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Densitc Wear Protection Material for pipe systems

The Densit Wear Protection Division supplies an effective wear
protection lining in any geometry and thickness.
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Densitc Wear Protection Material for pipe systems

Pre-lined

Densit® components

- to meet any specification and designs

Manufacture
A Densit’ pre-lined pipe component is made by moul-

ding around an inner core under vibration. The core is
removed dfter the lining has cured.

Larger Densit’ pre-lined pipe components can be made
by trowelling lining material onto a steel anchoring,
which is welded into place. Subsequent working ensu-
res a homogeneous and smooth finish.

Wherever abrasive material are transported in a processing plant,
the pipe and component walls are exposed to extreme wear, espe-
cially at and near bends. Effective wear protection is often neces-
sary to prevent the pipe and component walls from being worn

through.

Densit ApS manufactures a range of
pre-lined components providing effec-
tive protection against wear.

The linings are completely jointless and
can be formed into any geometry. This
flexibility and smoothness means that
the lining can be formed into the ideal
shape, graduating seamlessly in thick-
ness to meet the need for greater or
less wear protection in different areas
within a component. Linings for pipe
bends are applied in an eccentric form
following a true arc profile with no
vulnerable joints, such that the lining is
thickest where wear is most extreme.

Any geometry of pre-lined component
is available according to the client’s
requirements for geometry, flanges and
coupling options.

DESIGN

The appropriate Densit® lining type
is chosen according to the service
conditions.

Flanges, couplings and surface treat-
ment is supplied to meet require-
ments.

Where either the service conditions
or previous specifications call for
a special casing material, flange or
coupling type or surface treatment,
requirements can also be met these.

Densit Wear Protection Division
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Densitc Wear Protection Material for pipe systems

Densit® Chemically Bonded Ceramic (CBC) technology

APPLICATION & CHARACTERISTICS

When applied on smooth surfaces, the lining is formed as an integral
system, comprising an anchoring, usually an expanded metal mesh, and
the CBC composite. The anchoring system makes sure that the lining
stays in place, and furthermore works as a wear indicator.

Where trowelling is the preferred application method, or where you are
facing complicated geometry, the Densit” WearFlex series is recom-
mended. WearFlex is applied directly onto the anchoring mesh in a
thickness of 20 to 50 mm. WearFlex is easy to install, and will generally
reduce maintenance time.

When lining horizontal surfaces by casting, or when form work is used
in connection with the lining of any given component, Densit’ WearCast
is the proper choice.

The wear products also comprises high temperature variants. For trowelling
it is WearFlex HT and for casting WearCast HT.

A well mixed Densit’ product is one of the keys to secure a high perform-
ance Densit” wear lining. Both product series require a pan mixer with a
stationary pan and rotating mixer blades. This is essential to reach the
desired workability within the required mixing time.

The wear characteristic of a Densit” wear lining is that the top layer of
binder, approx. 2-3 mm, will be worn away within a short operating
period. This initial wear will expose the hard wearing aggregates, and
wear will hereafter stagnate. Hence, inspection will show a slightly rough
surface.

Densit’ products are monolithic CBC composites, characterized by an
ultra dense structure. The composites consist of a Densit” binder with an
unsurpassed bonding to the hard wearing aggregates and steel fibres
dispersed throughout the lining. The steel fibres add ductility and impact
resistance to the brittle and hard wearing composite. Densit” wear lin-
ings are jointless.
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Densitc Wear Protection Material for pipe systems

Flanges and pipe ends
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Densitc Wear Protection Material for pipe systems

Coupling possibilities
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3. Larger Densit" pipe coupling to smaller steel pipe with inter- 6. Welded coupling on Densit’ pipes.

mediate flange.

[ We also supply couplings according to your specifications. )
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Densitc Wear Protection Material for pipe systems

ID 150-539 mm

Standard specifications

Densit® lining:

Densit® WearCast 2000.

Steel pipe:

Welded pipe St. 37 (FE 360) DIN 2458 or
similar. Made from 15° segments.

Bending radius:
We recommend radies as shown in the table.

Angle:

15°,30° 45°,60°, 75° og 90°.

Flanges:

24 mm mild steel, rotating flanges type
no. 2 St. 37 (FE 360). Dimension according
to product sheet 04. Drilled acc. DIN 2573/
2641 PN 6.

Tolerances:
Dimensional tolerances according to DIN
8570/A.

Surface treatment:
SA 2 1/2 +red alkyd primer. A thin bitumen
layer is applied to the flanges.

Packing:

On pallets.

Standard dimensions

4 Densit’ lining Steel pipe Weight )

Int.dia. | Atflange | Max.lining Radius Incl.flanges | Excl.flanges
d positions | v.90°R 1000 R Dimension 90°R 1000 K

mm mm mm mm mm kg kg/m
150 30 45 1000 219.1x4.5 129 73
175 30 45 1000 244.5x 4.5 152 83
203 30 45 1000 273 x4.5 171 95
225 33 48 1000 298.5x5.0 205 110
245 34 49 1000 323.9x5.0 233 128
250 32 47 1000 323.9x5.0 224 122
280 32 47 1000 355.6x5.0 255 138
295 31 46 1000 368 x5.0 257 139
304 28 43 1000 368 x5.0 238 127
337 29 44 1000 406.4x 5.0 279 149
350 29 44 1000 419x5.0 287 154
378 34 49 1000 457.2x5.0 348 186
386 30 45 1000 457.2x5.0 326 172
400 30 45 1000 470x5.0 331 176
428 35 50 1000 508 x 5.0 397 211
435 31 46 1000 508 x 5.0 375 197
450 30 45 1000 520x5.0 373 196
488 30 45 1000 558.8x5.0 405 211

\__ 539 30 45 1000 609 x 5.0 453 231 )

Other possibilities

Densit® lining
Other Densit® materials.

Steel pipe:
Other qualities and dimensions acc. to
agreement.

Bending radius:
All.

Angle:
All angles can be delivered.

Flanges and coupling
possibilities:

Surface treatment:
Most known systems.

The weight of an arbitrary bend is
calulated as follows:

Weight =Kx 0,017 x Rx V° + flanges (R
stated in m)

Packing:
All demands.

Please contact the project department

Densit Wear Protection Division

for further information.
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Densitc Wear Protection Material for pipe systems

ID 25-125 mm

Standard specifications

Densit® lining:

Densit® WearCast 2000.
Steel pipe:

Welded pipe St. 37 (FE 360)
DIN 2458 or similar.

Made from 15° segments.

Bending radius:
R =1000 mm.

Angle:

15°,30°, 45°,60°, 75° og 90°.

Flanges:

Rotating flanges type no. 2 according
to DIN 2642 PN 10. Dimensions accor-
ding to product sheet 04.

Tolerances:
Dimensional tolerances according to
DIN 8570/A.

Surface treatment:
SA 2 1/2 + red alkyd primer. A thin bitu-
men layer is applied to the flanges.

Packing:
On pallets.
Standard dimensions Other possibilities
4 ore s . . ) Densit® linin
Densit’ lining Steel pipe Weight Other Densit®gmaterials.
Int.dia.| Atflange | Max.lining | Radius | Straight Incl.flanges | Excl.flanges Steel pipe:
d positions | v.90°R 1000 R L Dimension 90°R 1000 K Other qualities and dimensions acc. to
mm mm mm mm mm mm kg kg/m agreement.
25 28 43 1000 300 88.9x3.2 48 21
30 26 41 1000 | 300 | 889x3.2 47 20 2ﬁ“di“9 radius:
35 32 47 1000 300 108 x3.6 66 29 ’
40 30 45 1000 300 108 x 3.6 64 28 Angle: )
45 28 42 1000 | 300 | 108x36 62 27 All angles can be delivered.
50 28 42 1000 300 1143x3.6 66 30 Bends:
55 25 40 1000 300 1143 x3.6 64 29 Bends are delivergd with straights in
60 29 44 1000 500 127 x 4 88 36 Isingggtgity S;J_r choice. By L > 500, plea-
65 26 41 1000 500 127 x4 85 34
70 28 43 1000 | 500 | 133x4 90 37 FIange's.a'nd.coupIing
75 28 43 1000 500 139.7 x 4 97 40 possibilities:
80 26 41 1000 500 139.7 x 4 93 38 Surface treatment:
85 32 47 1000 500 159 x 4.5 124 52 Most known systems.
20 29 44 1000 500 159x45 19 50 The weight of an arbitrary bend is
95 27 42 1000 500 159 x4.5 115 48 calculated as follows:
100 29 44 1000 500 168.3 x 4.5 126 53 Weight =Kx (0,017 x Rx V° + L) + flan-
105 26 41 1000 | 500 | 168.3x4.5 121 50 ges (Rand L stated in m)
110 28 43 1000 500 177.8x5 136 58 Packing:
115 25 40 1000 500 177.8x5 131 55 All demands.
120 30 4 1000 500 193.7x56 165 69 Please contact the project department
\_125 28 43 1000 500 193.7 x5.6 160 66/ forfurther information.
Densit Wear Protection Division D
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Densitc Wear Protection Material for pipe systems

ID 25-125 ID 150-539
Standard dimensions Standard dimensions
Densit’ lining Steel pipe Weight Tm Densit’ lining Steel pipe Weight Tm

Int. dia.| Thickness Incl. Excl.flanges Int. dia.| Thickness Incl. Excl.flanges
d of lining L Dimension flanges K d of lining L Dimension flanges K
mm mm mm mm kg kg/m mm mm mm mm kg kg/m
25 28 0-3000 | 88.9x 3.2 29 21 150 30 0-3000 | 219.1 x 4.5 87 73
30 26 0-3000 | 88.9x 3.2 28 20 175 30 0-3000 | 244.5x 4.5 95 83
35 32 0-3000 | 108 x 3.6 37 29 203 30 0-3000 | 273 x 4.5 114 95
40 30 0-3000 | 108 x 3.6 36 28 225 33 0-3000 | 298.5x5.0 129 110
45 28 0-3000 | 108 x 3.6 35 27 245 34 0-3000 | 323.9x5.0 153 128
50 28 0-3000 | 114.3x 3.6 38 30 250 32 0-3000 | 323.9x5.0 147 122
55 25 0-3000 | 114.3x 3.6 37 29 280 32 0-3000 | 355.6x 5.0 169 138
60 29 0-3000 | 127 x 4 48 36 295 31 0-3000 | 368 x 5.0 170 139
65 26 0-3000 | 127 x 4 46 34 304 28 0-3000 | 368 x 5.0 158 127
70 28 0-3000 | 133 x4 49 37 337 29 0-3000 | 406.4x 5.0 186 149
75 28 0-3000 | 139.7 x4 52 40 350 29 0-3000 | 419x5.0 192 154
80 26 0-3000 | 139.7 x4 49 38 378 34 0-3000 | 457.2x5.0 229 186
85 32 0-3000 | 159 x 4.5 66 52 386 30 0-3000 | 457.2x5.0 215 172
20 29 0-3000 | 159 x 4.5 64 50 400 30 0-3000 | 470x 5.0 218 176
95 27 0-3000 | 159 x 4.5 60 48 428 35 0-3000 | 508 x 5.0 260 211
100 29 0-3000 | 168.3 x 4.5 65 53 435 31 0-3000 | 508 x 5.0 246 197
105 26 0-3000 | 168.3 x4.5 62 50 450 30 0-3000 | 520 x 5.0 246 196
110 28 0-3000 | 177.8 x5 72 58 488 30 0-3000 | 558.8x5.0 271 211
115 25 0-3000 | 177.8 x5 69 55 \539 30 0-3000 | 609 x 5.0 299 231 /
120 30 0-3000 | 193.7x5.6 85 69

\_125 28 0-3000 [ 193.7 x 5.6 83 66 _J

Standard specifications

Densit® lining:
Densit® WearCast 2000.

Steel pipe:

Welded pipe St. 37 (FE 360).

Lengths:

L =<3000 mm.

Flanges:

Mild steel, St. 37 (FE 360).
Dimension acc. to product sheet 04.

Int. dia. < 150

Fixed flanges acc. to DIN 2576 PN 10.

Int. dia. = 150

24 mm fixed flanges.
Drilled acc. to DIN 2573 PN 6.

Tolerances:

Dimensional tolerances according to DIN 8570/A.

Surface treatment:

SA 2 1/2 + red alkyd primer. A thin bitumen layer is applied to the flanges.

Packing:
On pallets.

Other possibilities

Densit® lining
Other Densit® materials.

Steel pipe:
Other qualities and dimensions acc. to agreement.

Lengths:

Lengths exceeding 3000 mm will be supplied with flanges or welded.

Flanges and coupling possibilities:

Surface treatment:

Most known systems.

The weight of an arbitrary straight is calculated as follows:

Weight =Kx 0,017 x L +flanges (L stated in m)
Packing:

All demands.

Please contact the project department for further information.

Densit Wear Protection Division
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Densit® Lined Components

Eshjerg Goal-Fired Power Plant, Unit 3

- Denmark

Contractor: GEC Stein Industrie, France (Alstom Power)

The 400 MW supercritical boiler

is equipped with 24 coal burners
arranged for tangential firing at 6
levels. The coal is prepared in 3 coal
tube mills with 2 separate outlets to
classifiers at both ends, each of which

Densit® lined components

Internal diameter of PF pipes
Radius

Pipe wall thickness steelcasing
Finess of pulverized coal

Ash content

Velocity in the pipes

99 %

The power station has been in opera-
tion continuously since 1992, The
wear pattern today in the bends after
app. 60.000 hours of operation is

supplies a level on the boiler.
Densit manufactured and delivered a

range of Densit” lined components for
the PF system.

219 pcs. bends - different size

36 bends equipped with kickblocks
12 splitters

36 transition pieces

6 PF mills classifiers

540/387/305 mm
1000/750/600/305 mm
5 mm, Rst 37-2 mild steel
<250 4,95<75

5-25 %

App. 25 m/sec.

only a few milimeter, and it can be
expected that the lined pipes can be
in service for many further years.

Densit Wear Protection Division
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Densit® Lined Components

Heze Il and Liaocheng Goal-Fired

Power Plant 2x300 mw, 2x600 Mw
- China

Contractor: Mitsui Babcock Energy Ltd.

72 Densit® lined cyclones for the four  concentrators, where the flow split
new units of Heze Il and Liaocheng into overflow vent air and underflow
power plants in China were delivered ~ concentrated pulverised fuel streams.
in the years 2001 and 2002.

Each burner is supplied with pulver-

The cyclones is a part of the PF sys- ised fuel via an individual pipe from
tem where hot primary air is supplied  the discharge outlet of the cyclone
to the pulveriser for transporting concentrator.

pulverised fuel from the pulveriser
to the coal burners, via the cyclones

Densit® lined cyclones Heze II: 2x12 cyclones
Liaocheng: 2x24 cyclones
Dimension of PF cyclones @ 1300 mm
Pipe wall thickness steelcasing 10 mm, Q 235 B mild steel
Lining material Densit® WearFlex 2000
The manufacturing of all these Densit and thereby produced acc. to
Densit® lined cyclones were done Densit ISO 9001 quality certification.

in a close co-operation with a local
subcontractor in China supervised by

Densit Wear Protection Division IID>
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Densit® Lined Pipe Components

Ho-Ping Coal-fired Power Plant 2x660 MW

- Taiwan

Contractor: Alstom Power.

Densit® lined components

Internal diameter of PF pipes
Radius

Pipe wall thickness steelcasing
Lining material

Finess of pulverized coal
Ash content
Velocity in the pipes

The manufacturing of the compo-
nents was carried out in close co-

operation with a subcontractor in
Vietnam supervised by Densit and

DATA

528 pcs. bends

34 pcs. bends incl. kickblock
66 pcs. tee

34 pcs. non return valves

437 mm
900/450 mm
4 mm, Q235B mild steel

Densit® WearCast 1000 (bends)
Densit® WearCast 2000
(kickblock and valves)

99% <300, 70%<75u
12-18 %
30-32 m/sec.

thereby produced acc. to Densit's 1SO
9001 quality certification.

Densit Wear Protection Division
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Densit® Lined Components

Huaneng Fuzhou Phase I 2x350 mw
Coal-fired Power Plant

- China

Contractor: Mitsui Babcock Energy Ltd.

Densit® lined components 219 pcs. bends
- weld on shouldered rings
55 transition pieces

Internal diameter of PF pipes 488 mm

Radius 1464/976/732 mm

Pipe wall thickness steelcasing 5 mm, Rst 37-2 mild steel
Finess of pulverized coal 99% <2504, 95<75 U
Ash content 15-25 %

Velocity in the pipes 25 m/sec.

Densit Wear Protection Division IID>
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- Malaysia

Densit® Lined Pipe Components

Contractor: Alstom Power.

Manjung 3x700 MW coal fired power
station is situated on a man-made
island off the coast of Perek. The
island site makes imports of low sul-
phur and low bitumen coal easier.
The first unit is planned to be com-
misioned in 2002 and the final unit

Densit® lined components
valves, 3x28 mill isolation valves,

Internal diameter of PF pipes
and valves

Radius of bends
Pipe wall thickness steelcasing

Lining material

Finess of pulverized coal
Ash content
Velocity in the pipes

Lining of PF mill outlet were done by
our local partner in Malaysia on site.
The manufacturing of the Densit®
lined bends and valves were done in
close co-operation with a local sub-

is expected to be commisioned late
2003. During the years 2001/2002
Densit manufactured and delivered to
the Manjung site in Malaysia a range
of Densit® lined components for the
PF system.

3x254 bends, 3x28 non return
pneumatic activated,
3x28 classifier PF outlets

640,9 mm
650/1300 mm

Bends: 6 mm - Q 235 B mild steel
Valves: 10 mm - Q 235 B mild steel

Densit® WearCast 1000 (bends)
Densit® WearCast 2000 (valves)
Densit® WearFlex 2000 (outlets)

99% <3001, 70% <75
<15%
27-32 m/sec.

contractor in Vietnam supervised by
Densit and thereby produced acc. to
Densit's 1ISO 9001 quality certification.

Densit Wear Protection Division
provides solutions for the power plants, cement, steel and mining industry
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Densit® Lined Pipe Components

- Finland

Contractor: Tampella Power, Tampere, Finland.

Meri Pori is a 560 MW._ supercritical bituminous coals from different coun-
pulverised fuel power plant and is tries. At full boiler load, the power
therefore one of the largest units in station requires nearly 185 t/h of coal.
Europe. The plant is fitted with one The coal is fed as fine particle to the
Benson radiant once-through boiler boiler in order to assist the low-NO,

- manufactured by Tampella Power, burner. All bends in the PF pipelines
under license from Mitsui Babcock are lined with Densit®,

Energy. Meri Pori is fired on a range of

DATA

Densit® lined bends 266 pcs.

Internal diameter of PF pipes 435 mm

Radius 550/1200 mm

Pipe wall thickness steelcasing 5 mm, Rst 37-2 mild steel
Lining material Densit® WearCast 1000

The 266 pcs. Densit” lined bends were 1992 and have been in operation ever
installed at Tampella Power back in since without any repair.

Densit Wear Protection Division IID>
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Densit® Lined Pipe Components

2x100 MW

- Indonesia

Contractor: Alstom Power, France

Densit® lined components

Internal diameter of PF pipes
Radius

Pipe wall thickness steelcasing
Lining material

Finess of pulverized coal

Ash content

Velocity in the pipes

The manufacturing and installation
of all these pipes were done in the

208 pcs. bends
240 pcs. straights

337 mm

5mm

Densit® WearCast 2000
99% <300, 95< 75U
7-11 %

28-32 m/sec.

1993/1994 and has been in operation
ever since without any repair.

Densit Wear Protection Division
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Densit® Lined Pipe Components

- Vietham

Mitsui Babcock Energy Ltd. is the main contractor on building this
new 2x300 MW coal fired power plant.
The plant is expected to be fully commisoned during 2002.

During 1999, Densit supplied Densit®
lined PF pipe components for the

two new units at Pha Lai 2 Power
Plant. The Pha-Lai site is located near
a number of large coal fields and the
new power station has been designed
especially for the use of this local
anthracite coal.

DATA

Densit® lined components
different size, 18 pcs. venturies,

Internal diameter of PF pipes
Radius
Pipe wall thickness steelcasing

Lining material

Finess of pulverized coal
Ash content
Velocity in the pipes

lined components were carried out
in a close co-operation with a local
subcontractor in Vietnam supervised

The manufacturing of all these Densit”

The plant has two Mitsui Babcock nat-
ural circulation boilers. Slot burners
are put in specially arranged groups
in two firing arches. Through Densit”
lined bends, straights, venturies and
splitters for tube mills feed the burn-
ers with highly pulverised coal.

159 pcs. bends and straights

18 pcs. splitters
692/489 mm
1500/1100 mm

5-6 mm, Q235B mild steel
10 mm, Q235 B mild steel (splitters)

Densit® WearCast 2000
Densit® WearFlex 3000 (splitters)

99% <250 ,95%<75u

27-33 %

25-32 m/sec.

by Densit ApS and thereby produced

acc. to Densit's ISO 9001 quality certi-
fication.

Densit Wear Protection Division
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Densit® Wear Protection Material for pipe systems

Densit

Densit ApS - Tel.. +45 9816 7011 - Fax: +45 8818 4979 - E-mail: mail@densit.com - Internet: www.densit.com
German office:

Densit ApS - Fritz-Peters-Str. 40 - D-47447 Moers - Tel.: +49 2841 88237-0 - Fax: +49 2841 88237-10 - E-mail: mail@densit.com

Densit ApS have distributors to be found worldwide

Densit Wear Protection Division
provides solutions for the power plants, cement, steel and mining industry



