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1. Zulieferer fir die Pharma- & Papier-Industrie, Automation, mechanische Bearbeitung v om WP
2. Anlagen fir die Herstellung von technischen Transportbandern (Spiralsiebe)

3. Von Heavy Metall zum Leichtbau: seit 2013 Anlagen & Prozesse zur
Faseraufbereitung und Verarbeitung zu Composites

Wickelanlage fur Trockenfaser
unidirektionale Gelege Legeanlage

Leinwand Spiral Maschine
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Manual State of the Art Process Chain

Textile fabric . . . Consolidation
e Cutting Stacking Preforming L —
Limited High Cut-off Pronetoerror  igh degree

orientations waste: 15-50% manual labor

Consolidation /

Impregnate
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Material control

* Roving Low cut-off waste: 5-10% @

* Areal weight All orientations / load-path ! @

* Powder type _ @
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Machines for fiber processing and placement:
Open Fiber System

Flexible machines for
R&D — small series

Rewind
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open source software

xml programming
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Stand-alone modules
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Flexible Machine Toolbox for Automated Fiber Placement DIETER/E
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Machine Plattform Laying Head for
Crosslayer Prepreg
2D fiber placement,
discontinuams Dry fiber (fixedTow)
Prepreg
2D fiber placement, User Benefits:
continuous ) )
Dry fiber (fixedTow) *  Flexible material choice
* Replace Head for flexible use
,_ im.c_.m,\,m Prepreg « Cost-efficient (frugal)
f * 5 5.3D fiber e Ease of use and programming
g : Drv fiber (fixedT. * Process control & quality
placement T e o) * Low material scrap, fast results
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Prozessdaten auslesen:
Spannung, T, Geschwindigkeit (einflussnehmende _M_Qﬂ_." % i

Faktoren bestimmen, Prozesse optimieren)

QR Code auf Tapespulen: P
Ezﬁ ung

Roving, Pulver, Datum, Fertigungsbedingungen 2 (a <

—=> Ziel auslesen ,,schlechter” Segmente wahrend B

Tapelegen CH T —

Remote Service / Schulung:
Hololens-2 / Augmented Reality Brille




Ermittlung optimaler Prozess Parameter

Materials

Process / influencing factors

Measured variables

Product

Roving-Type Sizing
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Roving Binding powder

L
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Tape speed

Cooling temperature

Temperature IR heaters

Quantity binder powder

Tape tension

Temperature heating roller

Effect of the spreading roller

Wrap angle spreading rollers

/l\\

Tape width = As specified with low standard deviation

Quality binding = Uniformity

Tape quality = Free from fibre breaks

Optimum fibre tape

Verwendete

Materialien:

* Roving-Typ
« Schlichte
* Binderpulver

Prozess-Parameter:

» Tow Geschwindigkeit

» Tow Spannung

» Temperatur Heizwalze
* Spreizbreite

» Umschlingungswinkel

» Menge Binderpulvers

» Temperatur IR-Heizung
* Kiihltemperatur

Measurement points
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» UDfixedTow-Breite
» Standardabweichung
» Optische Bewertung
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Daten auslesen und auswerten

Parameter Datenexport
oiertAe”

Tape length
Cooling
Front width
Rear width

Unwinder
Omega
Rewinder
Pre-heater
Infrared
Roller

c2 b= Breite2(mm)
A B C D F

il Column olumn olumn Columnd4 olum M Columns R4 Cohr ol
2 _vOm.:o:?:v wqm:m::.:a_mqm:mwﬂq::.;->c<<_nx_mlzv Omega(N) Aufwickler(N) Walze(°C) Vorh
3 |0.0 0.0000 23.7754 0.67 2.10 11.01 31.9 26.5
4 |01 0.0000 23.5216 18.17 4.03 4.68 94.2 152.2

0.0000 23.6826 12.56 5.39 89.2 184.5

0.0000 23.7705 18.56 8.27 87.3 162.9
7 Wo.b 0.0000 23.6241 17.98 155.6
8 |05 0.0000 23.5314 19.82 145.1
9 Wo.m 0.0000 23.6534 15.98 136.3
10 /0.7 0.0000 23.7314 12.70 124.9
11 /0.8 0.0000 24.0633 10.14 124.0
12 |0.9 0.0000 24.1072 8.31 123.4
13 WH.O 0.0000 24.1511 13.98 10.34 120.6
1411 0.0000 24.1170 11.89 9.05 117.6

Sp-g-Abwkl.i minx
50m_Ni 57,46x
Ausg.-Breitert ming
50m_mmit 21,830
Eing.-Breiten minx
50m_mmit 7,001
1

maxi

62,541

maxi

24,671

magt

9,261

mittel
60,031
mittel
23,141
mittel

7,660

Sp-g-Abwkl.xn ming
50m_Ni 55,751
Ausg.-Breiter ming
50m_mmx 21,531
Eing.-Breitext ‘minx
50m_mmit 6,860

qa

63,605
maxit
23,921
maxi

9,11n

mitteli
59,991
mittelt
22,681
mittel

7,530

stabwnar

1,061

stabwnan

0,681

stabwnan
0471

stabwnan

1,58u

stabwnar
0,531

stabwnar
0,241
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Flexible Fiber Material Toolbox b\h\-@%&h
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Impregnation

=

User Benefits:

Glasfiber
PP/PE Powder

* Flexible material production
* Fiber / powder combinations
e Vary areal weight

Binder Powder

Dispersion

10



Machines for fiber processing and placement: MEA) <\
Open Fiber System DIETERIE '\

_ Adjustable aerial weights

_ Freedom in fibre orientation

_ High mechanical properties

Flexible fiber processing Flexible fiber placement | Overall frugal process

v [ : Preforming

UD fixedTow

| Low Cut-Off

_ easily learned

Unwind




Can we help you with your next

projects?
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R&D Contact:

M&A Dieterle GmbH
Maschinen und Appartebau
Neuhofstr. 26

D-73113 Ottenbach

Dr. Bettina Schrick
e-mail bettina.schrick@ma-

dieterle.de
phone +49 170 22 40 260

11/15/2021



