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Customised solutions for the denim sector
The INDIG-0-MATIC dyeing technology made by KARL MAYER



Warp Preparation
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he current worldwide financial
I crisis has led to consolidation of
the international textile machine-
ry building sector, and is facing Euro-
pean companies with a whole set of new
challenges.
The KARL MAYER Group is reacting to
this changing market situation by deve-
loping a new generation of economical,
eco-friendly warp preparation machine-
ry. The activities of this company in the
DENIM sector illustrate how the textile
machines produced by this well-known
manufacturer are contributing to the
success of future, innovative weaving
preparatory operations.
The setting-up of a special centre of ex-
cellence forms the key element of the
company’s increased concentration on
DENIM products, which brings together
the full-width dyeing technology of three
specialists in the KARL MAYER Warp
Preparation Division, i.e. the former tex-
tile machinery groups of MOENUS-SU-
CKER, the weaving preparatory opera-
tions of Benninger AG, and IRA L.
GRIFFIN SONS Inc. The machines in
the INDIG-O-MATIC DENIM proces-
sing range are complemented by the
company’s new rope-dyeing technology

(Fig. 1).

DENIM processing technology
Integrating new functions and processes
into the weaving preparatory processes
(spinning - direct beaming/warping/as-
sembly beaming - sizing/dyeing) is the
main objective behind increasing quali-
ty, flexibility, economic viability and pro-
ductivity.

An important criterion in traditional
DENIM processing is characteristic ring
dyeing, i.e. the inside of the yarn core re-
mains undyed or is dyed differently.

By comparing the usual processing se-
quences within the DENIM industry, the
distinction can be made between the fol-
lowing production processes:

1. Semi-continuous, full-width dyeing/
sizing

(Known as the SLASHER-DYEING-PRO-
CESS, Fig. 2). For many manufacturers,
the DENIM processing sequence starts
with producing or taking delivery of the
yarn packages. The direct beaming pro-
cess feeds and winds the individual yarns
from a package creel (having 300-700
packages) next to each other onto a beam.
In the second stage, the yarns from 8-24
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KARL MAYER

WARP PREPARATION
DENIM Products

DIRECT WARPER SIZING CREELS
BEM DIRECT RN (Beam creel) GV-5P [V — creel)

SMR - 1 CSB - Box system GW-5P (Buggy creel)
SECTIONAL WARPER :
NOM SMR - 2 CSB - box system GD-5P (Swivel creel)

Dryers GM-5P (Magazine creel}
WARP SAMPLING MACHINE

TENSIONER

GOMa/15/24 YARN WINDING KFD-5P (Disk & Expansion )

BM (Headstock ) U3V-5P (Disk)
DYEING MACHINES ¥TC-2000 (Electromagnetic)
INDIG-O-MATIC ,ROPE” ROPE TECHNIC

v 4 BW-T 60 (Ball Warper)

INCIG-O-MATIC,SLASHER LCB-TITAN [Long Chain Beamer)
INDIG-O-MATIC ,NITROGEN"

Fig. 1: KARL MAYER’s machine range for the DENIM industry
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Fig. 2: Semi-continuous full-width dyeing/sizing process
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Fig. 3: Discontinuous hank/rope dyeing and subsequent sizing

INDIG-0-MATIC INDIG-0-MATIC INDIG-0-MATIC
SLASHER DYE SLASHER DYE ROPE DYE
NORMAL CAPACITY DOUBLE CAPACITY
Yarn coverage [%] 70-100% 130-180 >180
(during Dyeing process
coverage varies 160300 ) *
Uniformity of coloration Even Product Even Product Varies dyeing Products*
{melange effect)
Max. in count no. Up to NE 40 Up to NE 40 Around Ne 24
(special plant design for (Special plant design for
NE 50 - 70) NE 50 - 70)
Rear view characteristik of Less Less High
fabric thin / thick & knot poionts thin / thick & knot peints thin / thick & knot points
Dye - dipping time for effective <=14s <=14s <=21s
dye result {10 - 14 s regulated (standard 10 - 14 5 reg d (standard 15 - 21 s reg d
by speed) by speed) by speed)
Production capacity / a Approx. 9 to 11 mill. m Approx. 18 to 22 mill. m 12rope =9 to 11,5 mill. M
24ropes=18to23 mill. M
36 ropes = 27 to 34,5 mill. M

Fig. 4: Differences between the various production processes in the DENIM industry
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beams are then taken off together under
a controlled tension and passed through
the dyeing and sizing section. At the end
of the dyeing and sizing section, the ad-
jacent yarns are wound onto a weaving
beam.

2. Discontinuous hank/rope dyeing with
subsequent sizing

(Known as the ROPE-DYEING-PRO-
CESS, Fig. 3). This processing stage also
begins with producing or taking delivery
of the yarn packages. In the ball warping
process (first stage), the yarns coming se-
parately from the creel are wound to
form a rope, which is then wound onto a
beam (the ball). The second stage invol-
ves dyeing. In this process, 12 to 36 balls
are taken off under a controlled tension
and fed to the dyeing section as ROPES.
Once they have passed through the
dyeing section, the individual ROPES are
coiled into cans. In the third stage, the
ropes are opened out and the yarns are
wound next to each other onto a beam.
During sizing, which is the last stage in
the processing sequence, 8 to 24 beams
run together under a controlled tension
through the sizing machine. The final
weaving beam is produced by a beaming/
winding process.

Fig. 4 shows the differences between the
two processing sequences. Both proces-
ses are becoming more and more impor-
tant because of the different quality re-
quirements of the market.

The DENIM articles produced have to
meet international quality standards
(Wrangler Blue Bell, Levi Strauss, etc).
Conventional INDIGO dyeing (up to 5%
fixing) is more important now than ever
before. The simultaneous move away
from traditional DENIM work clothing
towards avantgarde, high-fashion leisu-
rewear means that the processing ma-
chinery has to be extremely flexible and
adaptable.
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Control technology

Modern drive technology in the shape of oy 5 el S

KARL MAYER’s KAMCOS® control tech- S Tomx (D) =" omx (8)
nology represents a milestone in terms Tren - 3 : — s ol SRR
of user-friendliness and reproducibility. | F—l q I_ﬂ = °"° kuj "" @ 'mﬂﬂﬂﬁ I 1;:5%}

Customer-oriented process monitoring . -
and control of the yarn tension, squee- |¥ H i L » i on .
zing force and dye uptake represent the i i | e
perfect product for the market (Fig. 5). | |l@ e ; -

The use of high-resolution, accurate yarn ® =

tension measuring rollers (load cell), co-
nical edge yarn guides, specially desig-
ned grooved guide rollers, and an integ-
rated yarn compensating roller lifting
system guarantee accurate, reliable and
compact material feed through the enti-
re machine.

The resulting uniform working width,
homogeneous yarn loading and high
machine efficiency herald a new era in
terms of product quality and also reduce
wastage (rejects, seconds).

The KAMCOS® technology supplies the
operators with accurate information on
the tension and elongation behaviour
during and throughout all the various
chemical treatment stages.

The INDIGO PILOT ancillary system,
with integrated ONLINE titration, as
well as evaluation and calculation soft-
ware (Fig. 6) guarantees accurate starting
recipes and constant dye liquor concent-
rations for the indigo dyes, alkalis and
reducing agents.

Fig. 6: The INDIGO PILOT ancillary
system, with integrated online titration
as well as evaluation and calculation
software
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Machine technology for DENIM processing

Creels (Fig. 1)

« customised parallel, swivel-frame, magazine and ,V” Fig.1: Yarn
creels (for extremely fine menswear, womenswear and delivery to the
fashion garments), equipped with ancillary equipment, warp preparation
such as balloon breakers, tension-equalising rods and machines

knotting and cutting devices

« customised configuration of the creel for carrying
packages having diameters of up to 320 mm and for a
package number of < 1,000

- controlled and regulated yarn tension with braking
devices tailored to suit the article being processed

BEN DIRECT direct beaming machines (Fig. 2)

« can produce beams having diameters of up to
1,400 mm and uses an electro-hydraulic, self-cent-
ring, toothed, sharply-tapered beam mounting

.| * an accurate presser roller mechanism, including an

automatic kick-back facility, ensures that the beams

are wound so that they are perfectly cylindrical

Fig. 2: BEN DIRECT direct beaming machine

BW-Té6o0 ball warper (Fig. 3)

- regulated, tension-controlled,
gentle and accurate forma-
tion of ropes for producing
beams having a maximum
diameter of 1,500 mm

« synchronous braking using
pneumatically controlled disc
brake technology

« the SVS integrated suction sys-

tem for reliably removing dust, fly
and other loose particles makes an ef-
fective contribution towards reducing con-
tamination in wet treatment

Fig. 3: BW-Té6o0 ball warper

LCB long chain beamer (Fig. 4)
| REVERSING DRIVE « pneumatically operated, self-centring, too-
4 /| ACCUMULATOR .
7t thed, sharply-tapered beam mounting for pro-
ducing beams having a maximum diameter of
1,000 mm
TN ieen Ok LONGEHANEERMER | o an infinitely adjustable presser roller device,
= including automatic kick-back mechanism,
guarantees perfectly cylindrical beam win-
ding
- — - rope feed, with integrated, reverse-driven
Fig. 4: LCB Long Chain Beamer  compensator, enables the operating status to
be changed at high speed at constant rope
tension levels
- ancillary systems, such as a coiler can drive,
single-end winder and a yarn strummer

TENSION STAND

@

DENIM Special 2009 |5



Warp Preparation

Fig. 5: RN beam creel with tension controller (Fig. 5)
RN beam creel - shaftless beam mounting with ball-bearing gui-
with tension de rollers for beams having a diameter of up to
controller 1,400 mm
- pneumatically operated band brake for beam
braking

- controlled braking pressure for keeping the yarn
tension constant for speed-dependent start/stop
ramping

VARIO SINGLE and VARIO DOUBLE

application systems (Fig. 6)

* optimised application systems with ef-
ficient flow patterns guarantee flexible
and process-specific immersion lengths
(1.5 mto 11.5 m) and immersion times du-
ring pretreatment and dyeing

 improved handling, reduced cleaning
times and stable liquor baths during ma-
chine downtimes, thanks to an integra-
ted system for raising the immersion
roller

25 % reduction in the consumption of
chemicals, thanks to efficient liquor ex-
change at the textile material

« Circulation rates of > 6 x/h in the cross-
flow process guarantee completely uni-
form liquor mixing

e integrated, indirect heating systems ena-
ble a range of dyeing techniques, such as
reactive, sulphur and indanthrene pro-

cesses, to be carried out flexibly and reli- QUICKOXIDATION, the quick

© micha - Fotolia.com

ably oxidation zone (Fig. 7)

« ancillary systems, such as steamers and « a blowing unit, which is cont-
contact and radiation driers, complete rolled by means of the tempera-
the range of equipment available for ef- ture and volume of air, accelera-
fecting dye diffusion and penetration tes the oxidation process during

* squeeze roller pairs operating at 100 kN indigo dyeing
and roller diameters that are harmonised « the production equipment gua-
with each other guarantee uniform fabric rantees stable climatic conditions
transport, and avoid variations in the over the whole day and at all
circumferential speed at the textile ma- times of the year
terial

Fig. 6: Graphic und Layout of
VARIO SINGLE and VARIO DOUBLE
application systems

[..,.

+
2]

Fig. 7: Graphic und Layout of
QUICKOXIDATION, the quick
oxidation zone
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WT-3 and WT-4 wash troughs (Fig. 8)
integrated 3- or 4-cascade wash li-
quOT ZONes CONserve resources
optional additional intermediate
squeezing units, a wash liquor sepa-
rator, fresh water spraying devices
and integrated liquor circulation for
additive preparations

use of squeeze roller pairs operating
at 100 kN and roller diameters that
are harmonised with each other are
also used during washing to optimi-
se material transport

SMR sizing machine (Fig. 9)

« combines KARL MAYER’s KAMCOS®
control technology with user-friend-
ly operation, exact reproducibility
and first-rate process control

« the CSB universal size application
system guarantees compact yarn
feed and short yarn paths, with and
without a prewetting unit

« exceptional sizing quality and top
performance during weaving can be
achieved with yarn loading volumes
of <=100%

Fig. 8: Graphic und Layout of
WT-3 and WT-4 wash troughs

cylinder driers available as ,full
warp” or ,sectional warp” versions
(with partial Teflon coating) for ra-
pid drying without damaging the
yarns

tension-controlled roller compensa-
tors, together with weaving beam
changing times of < 3.5minutes,
guarantee constant production
speeds

Fig. 9: Graphic und Layout of SMR sizing machine

Summary

The innovative, client-oriented INDIG-
O-MATIC dyeing and sizing machine is
a cleverly engineered machine for eco-
nomically and ecologically producing
uniformly dyed and sized weaving
warps. The developments introduced
over the last few years have not signifi-
cantly changed the principles of indigo
dyeing. However the processes and exis-
ting techniques have been systemati-
cally improved and revamped, so that
optimum solutions, which conserve re-
sources, are now available to suit every
application.

The INDIG-O-MATIC machinery pro-
duced by KARL MAYER, and the KAM-
COS® control technology, which is appli-
cable to all the machines, enable users to
determine where and how faults and
weak areas in the processing chain can
be eliminated most economically.

The users must decide for each individu-
al case whether it is more economical to
buy in a yarn of better quality, or to put
greater value on dealing with faults than
on productivity.

It is important that any weak spots in the
yarns are detected and eliminated befo-
re the dyeing and sizing processes.
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Germany

KARL MAYER Textilmaschinenfabrik GmbH
Bruhlstralse 25

63179 Obertshausen

Phone +49 6104 4020

Fax +49 6104 402600

E-mail: info@karlmayer.de

KARL MAYER MALIMO
Textilmaschinenfabrik GmbH
Mauersbergerstralse 2, 09117 Chemnitz
PF 713, 09007 Chemnitz

Phone +49 371 81430

Fax +49 3718143110

E-mail: info@karimayer.de

Sucker Textilmaschinen GmbH
Rudolfstralle 10

41068 Monchengladbach

Phone +49 2161 654661

Fax +49 2161 654669

E-mail: info@karlmayer-sucker.de

Switzerland

KARL MAYER Textilmaschinen AG
Fabrikstrasse

CH-9240 Uzwil

Phone +41 71 9558400

Fax +41 719558487

E-mail: info@karlmayer.ch

Japan

NIPPON MAYER LTD.

No. 27-33 1-chome, Kamikitano
Fukui-City, 918-8522

Phone +81 776 545500

Fax +81 776 273400

E-mail: info@nipponmayer.co.jp

P. R. China

KARL MAYER (China) LTD.

518 # South Changwu Road

Wujin District, Changzhou City
Jiangsu Province, Zip code: 213166
Phone +86 519 86198888

Fax +86 519 86190000

E-mail: info@karlmayer.com.cn

KARL MAYER (H.K.) LTD.

Suite 1413, 14th Floor

Ocean Center, Harbour City
Tsim Sha Tsui, Kowloon

Phone +8 52 27239262

Fax +8 52 27398730

E-mail: info@karlmayer.com.hk

www.karlmayer.de

we care about your future
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Italy

KARL MAYER ROTAL S.r.L.

Via Trento N°117

38017 Mezzolombardo (TN)
Phone +39 0461 608611

Fax +39 0461 601790
E-mail: info@karlmayerrotal.it

UK

KARL MAYER Textile Machinery LTD.
Kings Road, Shepshed

Leic. LE 12 9HT

Phone +44 1509 502056

Fax +44 1509 508065

E-mail: info@karlmayer.co.uk

USA

KARL MAYER North America
Mayer Textile Machine Corp.

310 North Chimney Rock Road
Greensboro, North Carolina 27409
Phone +1336 294 1572

Fax +1336 8540251

E-mail: info@karlmayerusa.com
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