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Product and Background

Aerospace part:

Legacy: Prepreg Hand Layup Process
Honeycomb Low Cost Country Build

sandwich Autoclave Manufacturing Process

Increased Automation

Now: One Shot

Out of Autoclave Manufacturing

Monolithic RTM

SACMA
(=2 Composites Industrial Revolution Conference
Ci

Awmerican ComPosSITES MANUFACTURERS ASSOCIATION



A Simple Task!

Schmidt & Heinzmann's task:
realize 15t process step - from
fabric to 2D stack

s

Urindng—Cuting ) stacking 3

Input:
Fiber Fabric

Cutting Table

Stacking
Robot

Output:
2D Stack
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A Simple Task?

~0On average 8 plies per stack

~ Each ply needs to be
positioned and stabilized

~Stack needs to be labelled
for traceability

~9 stacks per component Number of required
~10 components per shipset Operations:
2520
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Strategies

Matefde speiboudt a time Stacking Table

~ Fully autonomous,
without manual
Intervention
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Strategies Controlled and coordinated by one PLC

Subtable 1A
Material @oCut Handling N » ' | \
~ Matrix EOAT with ‘

more than 100

individual zones

~ Combined with 7 axis
2 industrial robot

~ Best-in-class
positioning accuracy

~ Best-in-class
3 Orientation accuracy

\ Subtable 4A

Subtable 4B
Table 4

Subtable 4C

Subtable 4D
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Production Planning Algorithm

Efficiency

e Material utilization
e Cycle time

] Safety
1 e Automated path planning

¢

PLC

Prioritization

e JIT: Parts availability
* Avoid dead lock
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B stack 1

Prioritization Stack2

Length of AutoCut working area

»

1st feed st feed of 2nd feed of 2nd fecxtabfeed of
materialmaterial material materiakaterial
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B stack 1
- S0 - k
Prioritization — e

I Stack 4

AutoCut 1 AutoCut 2 i

I\Eaaewmurtmibtf this solution is

manufacturable?
optimal i s of efficiency?

. * Prioritization is key to JIT
l manufagiyfipgeeshlow cycle

time

AutoCut 3 AutoCut 4 * But Prioritization is only one
part of the problem...
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. : JoLLiL oD g Gr:ppmebmn
Path Plannlng o ® o 00 o Constrained by
= : : :: : optimal alignment
Subtable 1A (B ® o0 o with gripper elements
i | P 5 v D : * Constrained by ply size
Targettpw'hon H.'E‘ratlve hae ic D O N
Dictated by the PN
end-user N\
. 4 Y
* Constrained by
placing table } 3

X D
@ AytoCut 1 . j
Y PickuppRositien

* Dictated by nestin
J4 I} u &

L | Constrained by: ‘
In real tiM@eyocyt

For and évepyrpg

«  Other machine

Without crashingep)s
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The Way to Go : User Interface

& Operating mode O 7

Equipment

COMPOSITE EQUIPENT 5 MAGHINERY Automatic 32
Mar 30

Stack overview ——— W

Recipe selection: | No. Geo name Ply name  Material

Stacknr. Stack

It‘s easy

Stackdefinition data: "

 oreex ot N
Geo name | Offset Y [mm] -J

Material | X0 mirroring .
y0 mirroring .

< @
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The Way to Go : User Interface

AutoCut 4 AutoCut 3 AutoCut 2 AutoCut 1

AutoCut 6
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Stack assignment
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Stack assignment
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Contact

COMPOSITE EQUIPMENT & MACHINERY

Schmidt & Heinzmann North America
Chandler, Arizona
+ 1 470-489-7500

c.fais@schmidt-heinzmann.com

Schmidt & Heinzmann Germany
Bruchsal, Baden-Wirttemberg
+49 (7251) 38 58-0
m.ochs@schmidt-heinzmann.de
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Thank You

For Your Attention

Composites Industrial Revolution Conference
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