Modernizing Wet Process
Fiberboard Plants

THE SIGMA GROUP
....stands for Swedish engineering with experience for more than 25 years. Combined with
modern material technologies, we produce high
quality equipment with high throughput, high reliability, low downtimes, easy to clean, corrosion
proof and low cost of ownership.

W

SIGMA ENGINEERING AB

e combine renown professionals from
the equipment, chemistry and yield
PDQDJHPHQW¿HOGVZLWKLQWHUFRQQHFWSURFHVV
equipment and ecological recycling technologies.

....is the holder of patents and material assets
....has developed designed and patented decontemination equipment for the Nuclear Power industry.

SIGMA SERVICE AB
....has designed and manufactured equipment for the wet hard board industry.
....has designed and manufactured the Modumatic process concept with thin
core capability for the electronic industry.
....has designed and manufactured cleaning equipment for the nuclear power
and Automobile industry.
Close to 700 systems have been designed, built and installed world wide.

SIGMA METALLEXTRAKTION AB
....has developed, designed and patented the Mecer process for onsite recycling of
ammoniacal and acidic etchants used in the manufacture of printed circuit boards.
This process eliminates the requirement of transporting hazardous spent etchant. It
eliminates the consumption of replenisher, reduces water and waste treatment costs
as well as it greatly improves control of the etching process. More than 100 of these
units have been designed, built and installed world wide. The staff at Sigma has years
of experience in the onsite regeneration of etchant.

”Good co-operation with our customers is the basis of our competence. Without
it, we wouldn’t have been able to reach the top position we have today regarding
design, quality and precision.”
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6LJPDLVDZRUOGOHDGLQJVXSSOLHURIZHWSURFHVV¿EHUERDUGWHFKQRORJ\2XU
VWDIIKDVEHHQGHVLJQLQJPDQXIDFWXULQJDQGLQVWDOOLQJSURGXFWLRQOLQHVIRU
ZHWSURFHVV¿EHUERDUGIRUPRUHWKDQ\HDUV

Meeting Future Needs
3UR¿WDEO\ZLWK6LJPD
One of the most important goals for all hardboard
SURGXFHUVWRGD\LVWRLQFUHDVHWKHSUR¿WDELOLW\RIWKHLU
operations.
In a perfect world, this is achieved by increasing plant
capacity, by improving the quality of the end product
and by reducing production costs.
It sounds simple. The textbook solution. But we’ve
been in this business long enough to know that we
don’t always live in a perfect world.
)RUH[DPSOHPDQ\RIWRGD\¶VZHWSURFHVV¿EHUERDUG
plants have been in existence an average of more
than 30 years. The technology and equipment in the
oldest plants are usually outdated, resulting in excessive machine downtime, high maintenance costs,
expensive production and ultimately, inferior product
quality. Often, the only economical alternative for
DFKLHYLQJSUR¿WDELOLW\LPSURYHPHQWVLVWRVKXWGRZQ
old lines and install a new plant. However, in other
FDVHVLPSURYHGSUR¿WDELOLW\FDQEHDFKLHYHGWKURXJK
less drastic measures.

7KLVLVZKHUH6LJPDFDQKHOS
We have been engineering and installing
¿EHUERDUGSODQWVIRUWKHSDVW\HDUV
Regardless of what type or make of
equipment or process currently installed
in your mill, we are prepared to offer you
a program of equipment and technology, at a reasonable investment, that can
increase your production, improve board
quality and reduce your production overheads. Our complete range of second
KDQG'H¿EUDWRUVSXOSKDQGOLQJV\VWHPV
wet forming machines, transport systems,
presses and other equipments help you
modernize any stage in your plant - from
the woodyard to the treatment of the
board.
For example, we specialize in the design
of new process systems that minimize
energy consumption and reduce or eliminate water pollution problems - features
ZKLFKFRQWULEXWHVLJQL¿FDQWO\WRLQFUHDVHG
SUR¿WDELOLW\
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3RVWUH¿QLQJDWDWPRVSKHULFSUHVVXUHLVXVXDOO\
RQO\QHFHVVDU\LIDQHVSHFLDOO\¿QHO\UH¿QHG¿EHU
LVUHTXLUHGIRUH[DPSOHDVDVXUIDFHOD\HUWR
LPSURYHWKHERDUG¶VSDLQWDELOLW\
6LQJOHVWDJHUH¿QLQJLVQRWRQO\DQHDVLHUV\VWHPWRRSHUDWHLWLVDOVRYHU\HQHUJ\HI¿FLHQW
Compared with a two-stage line of corresponding
FDSDFLW\DSUHVVXUL]HGVLQJOHVWDJH'H¿EUDWRU
UHGXFHVWRWDOHOFWULFHQHUJ\FRQVXPSWLRQIRU¿EHU
preparation by up to 5
2percent.
Single-Machine Plant

Today, no plant can afford the production
disturbance and machine wear caused by
FRQWDPLQDWHGFKLSV:LWKDKLJKHI¿FLHQF\
chip washer, the lifetime of the screw feeder,
UH¿QHUVHJPHQWVYDOYHVSLSHVDQGVDZVDUH
extended considerably. This results in less
maintenance work, lower spare parts costs
and increased production.
1HZ*HQHUDWLRQRI5H¿QHUV
UDSLGDGYDQFHVKDYHEHHQPDGHLQUHFHQW
\HDUVLQWKH¿HOGRIUH¿QHUWHFKQRORJ\7KH
modern construction of new generation of re¿QHUVHQVXUHVPRUHVWDEOHEHWWHUFRQWUROOHG
UH¿QLQJFRQGLWLRQV7KH\DUHDOVRFRPSDWLEOH
with modern control systems, which means
WKDWDOOUH¿QLQJSDUDPHWHUVFDQEHVXSHUYLVHGDQGWKHUH¿QHURSHUDWHGIURPDUHPRWH
control room.
6LQJOH6WDJH5H¿QLQJ6DYHV(QHUJ\
3UHVVXUL]HGUH¿QLQJUHTXLUHVOHVVHQHUJ\
than pulping at atmospheric pressure. That
LVZK\6LJPDUHFRPPHQGVUH¿QLQJRIWKH
¿EHUWRLWVRSWLPXPTXDOLW\OHYHOLQDVLQJOH
SUHVVXUL]HGUH¿QLQJVWDJHGXULQJKDUGERDUG
production.

Oerating statistics show that a single highp
FDSDFLW\'H¿EUDWRULVPRUHHI¿FLHQWWKDQVHYHUDO
VPDOORQHV7KHUHOLDELOLW\RIWKHVH'H¿EUDWRUVLQ
single-machine production processes has been
SURYHQLQPDQ\¿EHUERDUGSODQWVFXUUHQWO\LQ
RSHUDWLRQZRUOGZLGH:KDWHYHUWKHVL]HRI\RXU
plant, or the number of production lines, Sigma
FDQGHOLYHUDVLQJOHVWDJHVHFRQGKDQG'H¿EUDWRUWRPHHWDOO\RXUUH¿QLQJQHHGV
1HZ*HQHUDWLRQRIUH¿QHUVHJPHQWV
Segment suppliers currently offers a product
portfolio featuring low-energy concepts for all
W\SHVRIUH¿QLQJDSSOLFDWLRQVZKDWHYHUEUDQGRI
UH¿QHUV:LWKWKH
introduction of the new
ni-directional
U
segments. Sigma
has succeded in reducing
electrical energy by up to
LQ¿EUHERDUG
applications.
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Maintaining pulp quality
Pulp quality is not solely dependent on the
TXDOLW\RIWKH¿EHU,WLVDOVRUHODWHGWR¿EHU
PL[WXUHFRQVLVWHQF\ÀRZS+FKHPLFDOV
DQGRWKHUSDUDPHWHUVDOOHTXDOO\LPSRU
WDQWWRWKHTXDOLW\RIWKHHQGSURGXFW
%\XVLQJDFRPELQDWLRQRIPRGHUQÀRZ
VKHHWGHVLJQDQGSURFHVVFRQWURO6LJPD
FDQRIIHUDFRPSOHWHV\VWHPZLWKVXEVWDQ
WLRDOO\LPSURYHGVWDELOLW\DQGUHOLDELOLW\
7KHFRPSRVLWLRQRIWKHZHWIRUPHGODS
FDQEHPDLQWDLQHGDWDXQLIRUPOHYHOUH
JDUGLQJ¿EHUPL[WXUHVXUIDFHZHLJKWDQG
FKHPLFDOVDPRQJRWKHUIDFWRUV7KLVLVDQ
HVVHQWLDOIHDWXUHLQPDLQWDLQLQJXQLIRUP
SURGXFWTXDOLW\
%DVHGRQ\RXUH[LVWLQJOD\RXW6LJPDFDQ
RIIHU\RXDWDLOHUPDGHSXOSFRQWUROV\VWHP
XVLQJFRQYHQWLRQDOFRQWUROHTXLSPHQW

Cleaning up wet processing
:LWKWKHWHFKQRORJ\DYDLODEOHWRGD\DZHWSURFHVV
OLQHFDQEHEXLOWZLWKDWRWDOO\FORVHGZKLWHZDWHU
V\VWHP,QRWKHUZRUGVQRSURFHVVZDWHUDQG
WKXVQRSROOXWLRQOHDYHVWKHSURFHVV+RZHYHU
VXFKDV\VWHPGRHVUHVXOWLQDKLJKFRQFHQWUD
WLRQRIGLVVROXEOHVXEVWDQFHVLQWKHSURFHVVZDWHU
ZKLFKFDQFUHDWHRSHUDWLRQDODQGTXDOLW\SUREOHPV
:HUHFRPPHQGWKDWWKHZDWHUV\VWHPEHFORVHG
XQWLOWKHGLVVROYHGFRQFHQWUDWLRQLVDERXWSHUFHQW
FRUUHVSRQGLQJWRDPDWHULDOGLVFKDUJHRIDERXWPಣ
RISROOXWHGZDWHUSHUWRQRISURGXFWLRQFDSDFLW\
%DVHGRQSUDFWLFDOH[SHULHQFHLWKDVEHHQHVWDE
OLVKHGWKDWWKLVFRQFHQWUDWLRQFDQEHTXLWHHDVLO\
KDQGOHGZLWKRXWPDMRUSURFHVVPRGL¿FDWLRQVDQG
ZLWKRXWDIIHFWLQJERDUGTXDOLW\
$WWKLVOHYHORIFRQFHQWUDWLRQLWLVUHFRPPHQGHGWKDW
WKHUHPDLQLQJZDVWHZDWHUEHGLVSRVHGRIE\HYDS
RUDWLRQ$SUHIHUUHGV\VWHPLVEDVHGRQDYDFXXP
HYDSRUDWLRQWHFKQLTXHZLWKDGLUHFWFRQGHQVHU
XVLQJZDVWHVWHDPIURPWKH'H¿EUDWRUF\FORQHDV
KHDWLQJPHGLD
,QVXFKDXQLWWKHFRQFHQWUDWHGZDVWHZLOOOHDYH
WKHHYDSRUDWRUDWWRSHUFHQWFRQFHQWUDWLRQ
$VWKLVFRQFHQWUDWHKDVDSRVLWLYHKHDWYDOXHLWFDQ
EHEXUQHGLQPRVWERLOHUVWRJHWKHUZLWKVXFKIXHO
DVZDVWHZRRGEDUNFKLSVFUHHQ¿QHVDVZHOODV
HGJHWULPDQGVDQGHUGXVWIURPWKHERDUGSURGXF
WLRQ:KHWKHU\RXRSWIRUVHOHFWDVHPLFORVHGV\V
WHPZLWKRUZLWKRXWHYDSRUDWLRQRUDWRWDOO\FORVHG
V\VWHP
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Forming the wet lap
The well known wet-lap former from Sigma
is considerably more compact than conventional forming machines as a result of
controlled dewatering from the inlet box
to the plane press. This also ensures a
uniform wet-lap with less-surface-weight
ÀXFWXDWLRQVWKDQZLWKFRQYHQWLRQDOIRUPHUV
The former can be equipped with one or
two surface layer boxes for surface pulp.
This makes it to form a wet lap with a
VXUIDFHOD\HURI¿QH¿EHUWRHQKDQFHWKH
board’s paintability.
The machine’s high drainage capacity, in
combination with the unique plane press
section, makes it possible to achieve optimal dryness in the wet lap - without any
risk of the mat crushing or cracking.
This is a key feature of our system, especially in the production of softboard, where
all remaining water has to be evaporated in
the softboard dryer. Raising dryness saves
energy costs.

Wet-lap transport and press feeding
In many older hardboard plants, the wetlap conveyor system, plate feeding system
and the charging and discharging equipment for the press often require a considerable amount of maintenance. In addition,
a worn conveyor system does not provide
the accuracy, reliability and speed required
IRUSUR¿WDEOHRSHUDWLRQV6LJPD¶VFRQYH\RU
systems carry the lap and the plates on
belts with a large contact surface, eliminating the risk of slipping and allowing low
noise high-speed transport.
The function of the wet-lap conveyor is extremely important for the positioning of the
mat on the transport plate. High-pressure
water-jet cutters ensure that there is perfect repeatability in length and squareness
and no broken corners.
Plate and screen washing
Clean transport screens and plates are important features in maintaining both capacity and board quality. Sigma has developed
and introduced a new method of cleaning
both screens and plates simultaneously using high-pressure water jets. The washing
unit can be installed inline, or outside the
plate circulating system.
The new cleaning system eliminates the
need to use chemical agents, cuts manpower requirements, reduces the amount
of second-grade board produced and
increases press capacity.
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Frame feeding system
In the Sigma frame feeding system, the normal cauls have been replaced by a rigid fram
of spring steel around the screen, which is
itself suspended between the end bars of the
fram at both ends. This design offers several
LPSRUWDQWEHQH¿WV







UHGXFHGZHLJKW
LPSURYHGKHDWWUDQVIHU
QRFDXOSODWHWKLFNQHVVYDULDWLRQ
RSWLPXPXVHRISUHVVGD\OLJKWRSHQLQJV
VKRUWHUSUHVVWLPH
OHVVPDLQWHQDQFH



The frame feeding system is suitable for installation in both new and existing production
lines, provided that in the latter case the space
between the heating plate and the columns is
not less than 110mm.
Modernizing your press
Based on years of experience in rebuilding
and modernizing hardboard plants, Sigma has
LGHQWL¿HGDQXPEHURIZD\VWRLPSURYHWKH
performance of your press operations.
)RUH[DPSOH


Cylinder renovation
We can re-bore worn press cylinders
on site. Using mobile re-boring equip
PHQWRXUVNLOOHGHQJLQHHUVFDQUH
machine and produce a smooth sur
IDFHIRUWKHSDFNLQJ$WWKHVDPHWLPH
we will install new cylinder and gland
OLQHUV5HERULQJZLOOOHQJWKHQWKHZRUN
LQJOLIHWLPHRIWKHSDFNLQJVDQG
decrease the number of machine
VWRSSDJHVIRUSDFNLQJUHSODFHPHQWV





Top and press tables
By reconditioning corroded contact surfaces on both the top and press-tables
and by exchanging worn-out insulation,
we can improve the straightness of the
WDEOHVWKXVUHGXFLQJWKHWKLFNQHVVWROHUances of the board. To extend the lifetime
of the reconditioning measures, we can
also face the table edges and surface with
stainless material.
2XUUHEXLOGLQJSURJUDPDOVRLQFOXGHVSURYLGLQJDPRUHHI¿FLHQWIRUPRILQVXODWLRQ
between the heating platens and the top
table and press table respectively. This
will prevent unacceptable heat deformaWLRQDQGIXUWKHULPSURYHGWKLFNQHVVWROHUances in the pressed board.
Heating platens
When it comes to heating platens we
would, of course, recommend our modern
Motala longitudinal channel system based
RQWKHFRXQWHUÀRZSULQFLSOH7KLVFRQ¿JXration guarantees an even temperature
DFURVVWKHHQWLUHVXUIDFH$OWHUQDWLYHO\ZH
can recondition your existing platens in
RXUZRUNVKRSV
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Columns
0DQ\ROGHUSUHVVW\SHVKDYHKHDYLO\
FRUURGHGFROXPQV6LJPDRIIHUVSUHV
VWUHVVHGFROXPQVWKDWHQVXUHVDVXE
VWDQWLDOO\H[WHQGHGOLIHWLPH
Extension of press-increased
capacity
0DQ\ROGSUHVVHVDUHJHQHURXVO\GL
PHQVLRQHGDQGRIWHQDOORZPRUHRSHQ
LQJV7KHOLPLWLQJIDFWRUVWREHFRQVLG
HUHGDUHWKHOHQJWKRIWKHFROXPQVDQG
WKHPD[LPXPVWURNHRIWKHF\OLQGHUV
6XFKUHEXLOGVLQFUHDVLQJWKHFDSDF
LW\E\DERXWKDYHEHHQPDGHLQ
PDQ\PLOOV
$IWHULQVSHFWLRQRXUVSHFLDOLVWVFDQ
DOVRVXJJHVWRWKHULPSURYHPHQWVVXFK
DVEHWWHUSODWHWUDQVSRUWJXLGHVDQG
VWHSSHGXSULJKWV

Optimizing Press Performance
,I\RX¿QGWKDW\RXUSUHVVFDSDFLW\LVFUHDWLQJ
DERWWOHQHFNLQ\RXUERDUGRSHUDWLRQV
FRQVLGHUOHWWLQJ6LJPD¿QGWKHULJKWVROXWLRQ

,PSURYHPHQWVFDQJHQHUDOO\EHPDGHE\

LQFUHDVLQJWKHQXPEHURIRSHQLQJV7KLV
FDQVRPHWLPHVEHDFKLHYHGZLWKRXWKDYLQJ
WRFKDQJHUDPVDQGFROXPQV

UHEXLOGLQJWKHK\GUDXOLFV\VWHPWRGH
FUHDVHFORVLQJDQGSUHVVXUHEXLOGXSWLPH
(QHUJ\FRQVXPSWLRQFDQDOVREHUHGXFHG
DVDUHVXOWRIWKLVPHDVXUH

PRGHUQL]LQJDQGDXWRPDWLQJWKHORDGLQJ
DQGXQORDGLQJVHTXHQFHWKHUHE\PLQLPL]
LQJGHDGWLPH

8VLQJDQHZO\SDWHQWHG3/&DQG+0,
FRQWUROOHGSUHVVFXUYH VKRUWHUSUHVVLQJ
WLPHDQGLPSURYHGTXDOLW\ 6XFKFRQWURO
V\VWHPFDQEHLQVWDOOHGZLWKQRQHHGIRU
PRGL¿FDWLRQRIH[LVWLQJK\GUDXOLFV
Heating the press
$QLPSRUWDQWIDFWRULQHQVXULQJKLJKFDSDFLW\
XWLOL]DWLRQRIWKHKRWSUHVVLVÀRZFRQWURORIWKH
KHDWLQJPHGLD,QWKLVDUHDZHFDQSURYLGH\RX
ZLWKWKHEHVWSRVVLEOHVROXWLRQVIRUÀRZFRQWURO
WKURXJKWKHSUHVVDQGWKHFRQWURORIWKHÀRZIURP
WKHKRWZDWHUDFFXPXODWRU2XUWHFKQLFDOVWDIIZLOO
DOVREHDEOHWRDGYLVHZKHWKHU\RXUDFFXPXODWRU
FDQEHPRGL¿HGWRLQFUHDVHLWVHI¿FLHQF\
6LJPD¶VH[SHUWLVHZLOOHQVXUHWKDWWKHYDULDWLRQLQ
WKHVWHDPÀRZIURPWKHERLOHUWRWKHDFFXPXODWRU
LVPLQLPL]HG&RQWURORIWKHKHDWLQJPHGLDÀRZ
FDQDOVRRSWLPL]HWKHGU\LQJFDSDFLW\RIWKHKRW
SUHVV7KHHQGUHVXOWLVDVLJQL¿FDQWLQFUHDVHLQ
WKURXJKSXWFDSDFLW\DQGORZHUFRVWV
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Heat treatment
Due to efforts to increase production volume there is generally insuf¿FLHQWFDSDFLW\IRUKHDWWUHDWPHQW
DQGKXPLGL¿FDWLRQLQPRVWKDUGboard plants.
We can help increase throughput
capacity by improing your loading and unloading tipples for the
heat treatment system. In addition,
we know from experience that the
HI¿FLHQF\RIPRVWKHDWWUHDWPHQW
chambers can be improved by inFUHDVHGDLUÀRZDQGPRGL¿HGÀRZ
distribution.

Process Control and Product
Management
The basics for the process control
is the PLC (Programmable Logic
Controller) where start/stop of motors and basic PID controllers are
handled. More sophisticated controls are nowadays also implemented i.e. automatic restarts, recipe
handling.
The modern HMI (Human Machine
Interface) is realized with computers where the operator handles all
controls with a mouse (or trackball,
touch-screen). In the HMI system,
product and process management
functions such as, trends of process variables, reports of variables
and data as well as recipes can be
handled by the operator.
Sigma has considerable experience with process control systems
LQWKH¿EHUERDUGDUHD

Contact us
tI w
ill p
ayoff!
:HFDQKHOS\RXLQFUHDVH\RXUSUR¿WDELOLW\
*HWLQFRQWDFWZLWKXVDW6LJPD\RXFDQEHVXUHLW
ZLOOSD\RII

.|UNDUOVYlJHQ
6(.DUOVWDG6ZHGHQ
3KRQH
)D[
PDLOER[#VLJPDPHFHUFRP
ZZZVLJPDJUXSSHQFRP

