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MapicC 3D (FP7)
e Accurately model the performance of a composite structure (Seatplate)
e Fibres are used for a knitted structure

Example:

Replace existing metallic junction system by lighter composite material with same or
better mechanical performance, using weft knitted textiles

a)
=

Volvo truck cabin

© Vol k metal weft knitted
- thermoplastic composite
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Development of a weft knitting process simulation model, which includes the relevant
kinematics of the process, and should be able to predict the resulting textile
structure. Relevant required variational parameters include:

e vyarn characterisation
e machine settings

e friction

e yarn tension

e pull off tension

Starting point is a basic simple loop structure,
produced on a hand knitting machine

(which is still widely used in production (Asia) of
clothing, but more important, easy accessible
and well controllable)
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Parameter settings for the knitting experiments

Parameter S1 S2 S3
Yarn tension (g) 10 5 2
pull-off tension (g) 607 1087 1567
stitch cam depth (mm) 3.80 4.92 6.50

flat bed machine basic loop structure
Full factorial DoE, 33 experiments

Results:

loop-lengths were measured and evaluated as a effect of parameter settings
1) Yarn tension inversely proportional with loop-length

2) Pull-off tension and stich-cam settings are proportional with loop-length
3) Only yarn and pull-off tension affect robbing back effect

observations agree well with reported results from literature
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Implementation of DoE into MrReves (Design Exploration Software developed at Reden)
clear effect of yarn tension
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Implementation of DoE into MrReves (Design Exploration Software developed at Reden)
effect of takedown tension less pronousced
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Yarn material

tensile behaviour in loop-test
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Yarn-yarn, yarn-needle friction

Yarn-Yarn g = 0.06 Yarn-Needle p = 0.27
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differences between model and “real” flat bed knitting machine

23-02-2017 Lamers etal. 17



LEADING IN FIBRE _—
& TEXTILE TECHNOLOGY
Forschungsi tlt

der E ellen:

\J
Model Y

reden

N e e d I e research development nederland

Needle made from beam elements

e edge-to-edge contact between needle and yarn

e |atch opens or closes by yarns contact, rotation of latch allowed around the “out-
of-plane” direction
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Stitchcam is moved
up and down,
manipulating the
loop length

Green = stitchcam 4= 6.5 mm
Red = stitchcam 3 = 4.92 mm
Black = stitchcam 2 = 3.8 mm

Stitch cam in reality and in model
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low yarn tension, high pull-off force, stitchcam 4
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e Measured
- Looplength over 10 loops
e Simulation

- Looplength based on yarn
consumption per course
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variant measured simulation difference £
1 79.1 94.5 19.47% stitchcam?2
11 80.5 96.5 19.88%
21 86 101.15 17.62%
14 102.5 109.9 7.22%  stitchcam3 75 b -
17 125.5 134 6.77% stitchcam4 measured looplength (10x) (mm)
27 1334 140 495% @® stitchcam?2 ® stitchcam3
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e Finite Element knitting model created, successfully applied to knitting process
e Material and process properties successfully measured and implemented

e Good correlation between modelled yarn consumption and experimentally
measured yarn consumption

e Plasticity in yarn observed and important for successful implementation
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a) Biaxiale Verstarkung

Schussfadenfiihrer ' / \
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1 Kettfaden

2 Schussfaden
3 Maschenfaden
4 Stricknadel

Bauteil

Komplex geformtes
Motorradschutzblech aus
CF-Mehrlagengestrick

Stricken mit biaxialen Verstarkungsfaden
Quelle: CHERIF (2015)

Quellen: Korropol, IMA, ITB
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Drapierte Glas-Mehrlagengestrickte
Quelle: CHERIF (2015)
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= = Simulation Fadenzuakrﬂﬂ: Abzugskraft Kuliertief [mm]
—S—rﬂﬂtl-la-t—r@ﬁp-laﬁﬂtrﬁgi Nr. fal far
{nominaler Wert)

1 10 607 3.60
2 10 1087 3.80
3 10 1567 3.80
4 10 gaor 4.92
5 10 108r 4.492
] 10 1567 4.92
7 10 6O7 6.50
8 10 1087 6.50
9 10 1567 6.50
10 5 GOT 380
11 5 10&7 380
12 5 1567 380
13 5 G6O7 4,92
14 5 1087 492
15 5 1567 4.92
16 5 607 6.50
17 5 1087 6.50
18 5 1567 G.50
33 Voll-faktorielles Design 19 2 607 380
Quelle: CavAazzuT (2013) = ; o .
22 2 Gaor 4.92
23 2 108r 4.492
24 2 1567 4.92
26 2 607 6.50
26 2 1087 6.50
27 2 1567 650
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