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rields of Application - multitalented for the

most demanding of conditions

The use of nign permporows mate 1T PErfonma 1 cast-rationa [emperature ana cnemical resistant,
rial | dispensable Tar perfarming ration. SIPERM™ h gh permporous wave high stiffness storage canacits
NUMETDUS INQUstral processes. In materials from Tridelta Siperm, have and reverse-washable, Furthermone
plant  construction the pertec a proven track record of excellence 1d Siperm Hp comphy b
matching of sintered material to n numeérosus different sectors of ons for the handling of
customers’ process requirements Nateri;

> RTOCESAITIY ESRCCIaly

make 1t PESSIDIE TO reacm new Ievels whnenever the matenal needs to

Controlled pore size

Siperm materials are available in a Using this technique, pore site, and
varicty of porosity grages, which ant therefore the material's physica
achieved oy varying particle shape properties, can be seb 1o the form
size amd propartions Gf TRe pdw fers required

used. Siperm R is made trom spatter
woveders: Siperm B and Hp are pro-
duced tTrom poveders with a spher

cal particle shape




Flame arrestor

In gas welding technology the use
of dry seals made of sintered metal
have entircly replaced the older,
hydraulic seals. Siperm sinter mate-
rial insets have the following
advantages:

* high flow resistance

& excellent permeability

® figh thermal conductivity

* high mechanical sirength

® lugh pore evenness.

Sound dissipation

The long, tortuous porosity of highly
permporous materials makes them
excellent insulators against sound.
Airflowe within the pores is agitated,
becomes turbulent and slows, and
the porous solid thus absorbing a
portion af the sound wave enengy.
With normal sound absorbers the
sound insulation effect is
appros. 20 dB (Al

tatal

Gasing and de-gasing fluids

An even pore distribution guaran-

bees optimal gasing and de-gasing

of fluids:

® pxygenation, e.q., of reservoirs or
water purification plants

* de-gasing, e.q., car batteries.

Capillary transport of fluids

The surface tension forces that
develop in the pore channels of
Siperm materials are used 1o draw
up fluid and deliver it at a given
dosage e.q., the continuous oiling of
mechanical camponents An cxten-
sion of the range of applications is
that, with special treatment, the
normally hydrophobic nature of PE
can rendered hydrophilic,

Compacting powders

If space 15 at & premium, then 3
compaction roller of suction pipe
from Siperm materials can reduce
powder by up to 20% of 15 bulk
volume,




Filtration - separating
the chaff from the wheat

In most manufacturing processes @ Sintered filbers are classical deep-  geometne proportions and those o
means of filtering solids and fluids  bed hilters that exmibit a predami the pores, might normally be cx-
5 essential. Siperm's filter materials  nantly internal mechanical filtratior pected to have passed through the
nare than meet the current height-  effect. Our matenal has an addi- filter. With gas filtration, due to the
ened considerations for Rhuman tional ._||,I;.:|'|‘:! ve efTect, e r._l.r'i"l-_; effect described ahove, particles
satety, product quality and enviran- & significant part of the sobid par- appros. 1)3 of the pore SI2e aré

mental safety ticulate matter that, because of its fained. Siperm filters are used for
deep-bed filtration im the following
1pprhicaticns:
# with high viscosity fluids
# with high and low temperatures

# for separating out catalysts in

0
e
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ISRERSI0N
#* for fluids with pressure variation

= wherever good reverse washability

and perfusion is needed




ments also make

rators inm aryin 0 alants

® waler from compressed air and
Q@SES IN COMpressors, compressed
air lines and recoolers

* ol Trom compressed air and gases

in tood, packing

electronics industries

& narticulate matter from com
PrEssel air, gases anda t
chemical, plastics industries, in

bulk powder processing plants

siperm highly  porosity filter ele-

SIPERM ™ = environmentally

Friendly

far as environmental technology

1
5 CONOETNED, ‘:\.||||,'r||| Tilter materia
5 the pont of focus when dealing
with compressed air, compressed a

condensates, Qases and Tlugs
siperm process filters are used as
protection against CorrosSion in
plants for scrubbing gases of po

lutants and those cleaning gases
and industrial fluids {including
aggressive and hot fluids). On
account of Siperm  filters' high
chemical resistance, their use has
the added advantage of improved

SaTely

High permporous Siperm material
distinguishes itself not just because
af the greater economic benefits it
nrings, ar |:-\.._||I-_||:I;||_!--II'.-'_ out s alsn
an excel ent, modern, b |"|:._||'-' BOus
LHER Separatian System. :'|III1'I:-II:'-
neous distribution of npores, | NG
working life and simple mainte-

nance 15 only natural with Sipern

An advantage of Siperm plastic sin
ter material Hp is that it is possible
o manufaciure pieces [0 almuost
any reguired shape or fior M, WRICH 15
corrosion-resistant, hydrophobic o

dier special treatment, |‘:-,-.‘:!.l|:l'| e,

chemical resistant and wirtualhy

friction=free.
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Using that very last angle

Fluidization is the term for a special
u|!|;||l'bfi|-|| in the modern turhu-
lence technology for the handling
of small oarticulate bulk materials
The pocumatic principle of Hud-

Jatien I_:l:"rllllh the use of lill.'.._lll'l

angles for |'!i"'n.".'1l':_:.l."' tunmels s

Cam funnel from Siperm Hp incréase in angle means dramati
cally increased savings in space and
cost: whether optimising the wuse of
existing space or saving on complete
silos. This is a particularly attractive
advantage not just in terms af

Storing, mixing and discharging A proven solution to such problems  saving space inside buildings but

bulk powder products, e.g. many is the pneumatic dispersion units  also metering devices for weighing

plastic powders, flour, cement ete,  made from Siperm materials (Hp, R, systems

often cause problems, They do not B or GFE) from Tridelta Siperm. They

flow freely, form bridges, lunnels  are economical, highly reliable, efTi-

and ‘rat-holes’ around the silo out- cient and aecupy Little space

let and can only be removed casily

by resort to some sort of a dis When fitting-out large silo areas

charge aid with dispersion umnits, it Is advanta-
Qeous 1o divide them info sectors,
which sach of which can be inter-
changeably perfused. In this way il
i5 possiple b0 use & large pertusion
area effectively with relatively ittle o .o e e o s H

|luidiring cone from Siperm R wolume Tiow. In mosl ¢ases Il 15 with supparting rikr

sufficient to compensate the pres-

sure produced during Ioading with

that of the fluidization medium

mloan- .




An overview of Siperm fluidiza=

tion materials

# specific selectable pore sine

* an even air distribution across the
entire surface area

® segmbess construction throughoul
the perfusion element

* [0 accessory support struciures
needed

* high mechanical stiffness

# sujtalle for use with food-stuffs
[Siperm R and Hp)

* high temperature resistance

* high chemical resistance

® [ang working life

& qimple installation,

Siperm perfusion elements come in
a wide wvariety of different forms:
perfusion cushions and boxes, discs,
tubes or funnels fitted with cus-

tomer-tailored fastenings.

Fluidizing camse Frorr Seperm G

Homogenization and fluidized
bed conveyance = the bulk
material keeps on flowing

For homogenization purposes low
flow rate perfusion is no longer
adeguate. The floors of homoge-
nization silos mostly consist of
highly permporous Siperm  plates
During operation of the plant it is
impartant to ensure that the air
speed is high enough to create an
homogenous layer of turbulence
sufficient to ensure the different
romponents are adequatelhy mixed

In addition to fluidization and ho-
mogenization, highly permporous
Siperm materials are particularly
suitable for the comstruction of
fluidized-bed conveyors and for
porous fleor plates in [powder-] agi-
tator tanks

Mandarded fluidization componenis foom
SipeErm HE, :"\:ll_l:'l m K and Sperm B

Light micregraph: Siperm G



The Material - from raw material

Manufacture

Two different sorts of powders are

commonly used for manutacturing

highly permparous sintered solids

BERM: Siperm R

to end product

1. Spattered Powders

The powders are cold
form a blank of the density required
[green compact density]. This so-
called green compact 15 sintered al
a temperature :,'n.-lll"‘.:,."':l"l'lll"l_l Lo the
material, either in a protecire at-
masphere oF vacuum furnace, with

4

out a mould, or the wuse of any

additional foree

Product samples

fem SipeErm H

pressed fo

2. Globular Powders
[hese powders are filled as bulk

material into a mould and wvibra

tion-compacied, hintering takes
place 1 a mould, without any add
tional pressing fiorce, im special fur-
nace atmosphere, This production
techn: l|.||_|-,- also allowis the solid or
porous screw-studs 10 be sinbered

onto the core materia




Temperature resistance
® Siperm A
S00°C oxidizing atmaosphere

650 °C reducing atmosphere

& Hiperm B
M0°C oxidizing atmosphere

A50°C reducing atmasphere

# Siperm Hp
approx. M0°C axidizing atmosghere

approx, A0°C reducing atmosphere

® Siperm GFK
approz 1:00°C ceadizing atmosghere

appros. 120°C reducing atmosphere

Proslisct samples

Scaling and Corrosion

Resistance

The scale resistance properties of

Siperm materials are essentially

comparable to those of the corr

spond ng compadcl raw materals. close relat onsfmp DEfwWEEn Surrace
area and corrosive activity, are

Howewer, when using highly perm-  Considering the corrosion resistance therefore far more susceptible to

porous maternals in the higher tem of highly permporous sintered corrosnee atlace.

perature range it should be taken  maternals, the following should be

nto account that, depending on the noted: Ihis, howewer, does not apply [o

material, the higher the tempera-  compared to solid materials, perm Siperm Hp whose chemical resist-

ture the greater the decrease in porous solids have a vastly increased  ance is eguivalent to that of solid

anical strength surface area and, because of the material,
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Certified Gualified Manogement System occording
o CHR EM 150 9001, Reg. Moo MPA NEWY G 234

Quality Assurance
[+] guarantee constant high guality
Dropertics aur Siperm peoducts ang
subjected 1o the following series of
tests
# hubible Point Tesl

50 Standard 4003-1977)

determinatlion af maximum

1150 Standard 4022-1977)
delermination of specilic
permeanilify
& glectronically controlled testing of
gdmission pressun
— differential pressure
fil e rale
— wilocity
® noromeler measurements
for determination of pone size
distributior
ace, to AST E 1294-89
& determimalion o Tler separal ng
CITY ratings — SUpporg oy
ndependent imslilubes assays
® determination of the tensile
and shearing strength
(DI 30910, Part 2)

& cystomized measurcments

/K3

T




Quality management
Deliver

very highest of quality standards 15

ing products and services of

ingisputabdy the challenge of the

order 1o quarantees he

maintenance and continuance of

these standards, we hawe instituted

the following measures

& fulfilling customers' requirements

by offering reliable products
and services. effective advice
and exemplary completion of
CONIracls

'.‘n--l-‘!l"l-_; errors instead of mak ng
subseguent corrections

= secuning and retaining customers'
trust and recognition oy
maintain Lt exemplary condugt
and eHiciency

# 5 staff dedicated to ma niaining
quality standards agreed with

custormers and suppliers

Only by

dpp '_.-|'|i_| COMpPre FIEriSEy e

* quality assurance meas

ures at all levels ensures the product

and sepvices quality demanded by

customers. Qur efforts in pursuing
this object have secured us LN EN
50 9001 cert

fication




Machining and cleaning

Machining

Siperm materials B, B and Hp can be
rolled, bent, pressed, stamped, milled,
turned or drilled, either cold after
gentle heating. Siperm materials
with a finer pore structure are gen-
crally more suitable for machining
than those of a coarser grade.

Any machining should avoid follow-
ing the direction of perfusion Aow,
as the pores could become blocked =
electrical machining discharge is,
however, possible. When scrolling or
bending Siperm B or B plates, it
should be noted that the minimum
bending radius is dependent on pore
size and the matenal’s strength

Siperm semi-finished products can
be joined by welding, riveting or
bonding, both to other Siperm com-
ponents or different materials, to
form wnits ar components of any

EiFd

Siperm GfK can be drilled, sawed
and ground. As with all other
Siperm material, we also manufac

ture ready-to-install units.

Mechanical Treatment Data ) r-'?:*t
Turning Siperm R Siperm B Siperm Hp -:,t *.

L 3
Tool shape Pointed finishing or side tool Palnted finkshing or skde tool Printed finishing or side ton
Hard rl-'-l:tal qrades ISOJANSI K 20 ISO/ANSI K 20
Effective cutting angle 12* 10° 5-30"
Clearance angle 7-9° 10 10-15°
Depth of cut 0.4 mm 0.5 mm 0.1=-0.5 mm
Cutting speed 10-30 m/min 100 - 300 mfmin 200 - 500 mfmin
Welding Porous sintered metal materials are welded by TIG. Hot gas and heated tool

The material must be free of dirt and grease.

The welding speed must be as high as possible to achieve
optimal reduction of heat influx into the material.

Filler material Thermanit JE-208L Si Bronze wire CuSn 9

or GE-316L Si or Cusn 10
Inert gas flow 5 Ifmin 5 Ifmin
Electrode diameter 1.4-4 mm 1.5-3 mm
Current strength 100-150 A (L = 3 mm) T0-120 A

Welding temperature

12

welding

Polyethylene wire
{Matural PE)

J=5 mm

200-250°C




Siperm GIK

Drilling, sawing and grinding
are possible for units ready
to be installed.

Possible cleaning methods

In simple cases e when all impu
rities are retamed on the surlface of
the filter element without the pene
tration of particles into the pore
channels, cleaning Mperm materials
by reverse washing, [hack=flush ||::-'I_
with & liquid andfor gas is uswally
sufficient, Use of 3 soft-bristled
aylon brush can aid cleaning

I back-tlushing proves to be inad
eguate, im other words the filter's

intericar s still soiled, then clear ing

L 15 recommenaeo

mi aubomated | easimg mackune for Sipeer Hy

The length of cleaning and the tem-
peErature used can be varied aocor
ng to the degree of contamination

However, as 2 word of caution, it

snould not be Torgotten that com-

pared to solid material, highly
FOTITIPQOTOUS 5 niered matenal has a
wastly imcreased surface area and
thus 15 Tar more susceptible to any
.EI:|I_|I'I."H-"'.iI.. cleaning medium. For
[his reason, clean ndq times and tem-
peratures should be no greater than
those strictly necessary, And as a
matter of course, cleaning should be
completed by purging with a neutral
medium such as water, even hot

water suttices



Permeability

Perfusion
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Perfusion behaviour

of Siperm R

dise (d. B0 mm x 3 mm)

surface area perfused: 20 cm?
Perfusion flow curves correspond
to material thickness of 1 mm

Bersting Strength of Tubes

5 Wall thickness
1 mm
;. Wall thickness




Perfusion behaviour

of Siperm B

dise [d. 80 mm x 3 mm]
surface area perfused: 20 cm*

Perfusion flow curves cormespond
to material thickness of 1 mm

v
A 4
L a4

B 120

B a0
W

B 20

B 12

B Codes & = 200 corespord
B & ioaverage pore size in um

laar

150

125

TR0

1.5

5.0

2.5

0y

Bersting Strength of Tubes

T

Wall thickness
3 mm
L Wall thickness
g AL

0 M 40 B0 80 WO Bmm

15




Hp 80
Hp FI
Hp 40
Hp 20
Hp1o ——
Hp 5

Codes 5 - BO
correspond to
average pore size
in pm

Perfusion behaviour

of Siperm Hp

disc (d. 80 mm x 5,7 mm)
surface area perfused: 20 cm’
Perfusion flow curves correspond
to material thickness of 1 mm

*1 m3flem? x h) = 2.778 m/s

4



Product Range

Siperm R

(Stainless steel AISI 316L)
® Standard plates
Size: 220 x 280 mm and
250 x 250 mm
Thickness: 2 — 10 mm

& Tubes, also isostatically pressed
Diameter: 5 - 100 mm
Length: max. 1000 mm

Siperm R, B and Hp
e Shaped parts and discs

Siperm B

(Bronze CuSn 10)

» Standard plates
Size: max. 450 x 1000 mm
Thickness: 2 - 10 mm
Specials on request

& Seamless tubes
Diameter: 5 - 80 mm
Length: max. 200 mm
Specials on request

We have at our disposal a comprehensive tool park for the production of
components of different shapes and sizes. We are pleased to answer your

question about our products.

Ask us for appropriate data sheets,

Siperm GfK

(Glass reinforced polyester
or vinyl resin)
* Plates
Size: max. 2000 x 1000 mm
of any thickness

* [iscs
Diameter: max. 1000 mm

of any thickness

* Cones for fluidization

Fluidization units

 Siperm R, B and Hp

* Point aerator: @ 100 mm

® Perfusion cushions:
Length: 250 - 1000 mm

* Fuidizing channels built to
customer specifications

Filter tubes

e Siperm R, B and Hp

® Diameter: 20 - 200 mm

® | ength: max. 1000 mm, seamless

» Threaded connectors according to
customers’ specifications

Siperm Hp

(PE-UHMW)

» Standard plates
Size: max. 1000 x 1200 mm
Thickness: 3 - 20 mm
Special:
Size: 2000 x 1000 mm

* Cam plates
Size: 850 x 850 mm
Thickness: 5 or 8 mm
Cams sintered directly onto
plates make special supporting
structures superfluous!

® Seamless tubes
Diameter: 5 - 180 mm
Length: max. 1000 mm
Specials on request

* \eldless cones
Diameter: max. 520 mm
Height: max. 400 mm

Weld construction

» The complete range of Siperm
materials can be welded to the
desired size and shape. Generally,
we construct according to your
drawings.

Engineering

® testing bulk powder fluidization
properties

® selection of optimal Siperm
materials

* we are delighted to work out
complete systems with our
customers

This document serves as a description of the properties and uses of the materials and products respectively.
Any commitment with respect to specific properties or a particular application requires special written agreement.
Although all data and contents included in this brochure have been conscientiously complied and checked for accuracy, we accept no liability

in the event of mistakes or defects,

Furthermore, we reserve the right to make changes as the result of further development,
The contents of this brochure supersedes that of all previous releases.
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Tridelta Siperm

A Tridelta Group Company

The Tridelta Group: Fields of Activity

NdFeB-Magnets [NEOLIT®)

SmCo-Magnets [SECOLIT®)
AINICo-Magnets (DERSTIT®)

Hard Ferrite Magnets (OXIT*/MANIPERM™)
Saft Ferrites [MANIFER™)

Magnet powders/Ferrite powders

Pigrments
Components, Sub-assemblies
Magnet systems
Magnet and Process Technology

Surge arresters

Tools and tooling cquipment
Training and further education

Tridelta AG
Ostkirchstrasse 177
D-44287 Dortmund - Germany
Phorne: +49 (2 31] 4501-0
Fax; +49 (2 31) 4501- 2 62
g-mail: infog tridelta de
hittp:leww tridelta.de

High permporous sintered materials

(SIPERM™)

Tridelta Siperm GmbH
Ostkirchstrasse 177
D-44287 Dortmund - Germany
Phone: +49 (231) 4501-2 21
Fax: +49 (2 31] 4501-313
e-mail; infogsiperm.com
http:f fweonsiperm.com

Tridelta Siperm LLC
916 Arbor Lake Drive
Hermitage [Mashwille)
USA-TH 37076
Phone [615] 874-0321
Fax [G15] ABS-1664
e-mail; teg3@worldnet.att.net

Order-8o. E 2.13.00 - 8.9% This publication may not be meproduced in whobe or in parts without permissan, A8 rights reserved. Prinded in Germarny,



