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Class summary

This class is a follow up to “Intro to Composite Manufacturing Platform.” This hands-
on course will follow the entire manufacturing process for composites, carbon fiber,
and parts. It will begin with determining manufacturing strategies with the help of
TruPlan software. Then we will use TruNest Composites software to nest the 2D
carbon fiber plies for material efficiency. Since the carbon fiber fabric is time-
sensitive, temperature-controlled material, it must be followed through the
manufacturing process with high precision. The complete lifecycle of each roll of
material and each carbon fiber part will be tracked accurately using TruNest
Composites software. Finally, when the 2D shapes are cut using part programs
generated by TruNest software, they will be laid up on the 3D part mold by hand,
using laser projectors to assist with layup. The laser projectors that assist with ply
layup will be programmed using TrulLaser software. This session features TruNest
Composites, TrulLaser, and TruPlan.
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Key learning objectives

At the end of this class, you will be able to:
= Use TruPlan to develop manufacturing strategy data
= Use TruNest Composites to nest 2D ply shapes
= Use TrulLaser to simulate and prepare laser projection data
= Learn about material tracking with TruNest Composites
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About composite materials
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What Are Composites?

Composite: Material with two or more constituents with MO t”X
significantly different properties.

In the scope of this discussion, our “constituents” are
Fibers and a polymer Matrix

Fibers
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What Are Composites?

Composite: Material with two or more constituents with
significantly different properties.

Homogenized material is called a laminate
Composed of layers called lamina

Since we design lamina, we can narrowly design our
material
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Why Composites?

Favorable strength/weight ratio
Tailor material properties to intended
use

= (Customize compression, extension,
torque characteristics

= Warp/weft density
= Direction of plies (0,-45,+45,90)
= Mix materials

Structural elements
= Fibers
= Bonding matrix
= Core swswewevals,
Cost vs. performance

FEFE R RE S EE RS
FEEE SIS ST
(ISR 11]

Sy Matrix material

M AUTODESK UNIVERSITY 2016

Specific Strength

=]

Pehued o1 Apas Tim

Injecticn molded plastics

New Ma)t(-nal

EzaeS-cbsa flier (0] .".. /‘
S Y ;

By amated TEQT (U0

P - s K e e 0 R b

-.. 'I'.
C,"’—?'g-.
- -
) —
8 o<y N \I'u:y-\ r..;n-'n“ (e (mirmeni)
‘ A £ !
} Continuous fiber compasites

Metals and alloys

:.':l
Specific Stiffness

{\ AUTODESK.



Composite workflow

Conceptual
Ply design
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Setup Composite design in TruPlan
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Setup Composite design in TruPlan

1. Open Inventor

2. Click the TruPlan tab
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Setup Composite design in TruPlan

1. Click Open composites
2. Select EADS-DEMO-PART.xml
3. Click Open Ik

Fila Trulacar  SENVGEREE Factory  GetStarted  Tools  Vault  Autodesk A360 o -

1 [ lopen XML |
c®

Organize ~ New folder = - [ ‘e

- Name : ate mog <2XM1 version="1.0' N
. Favorites encoding="UTF-8' ?> B

_ <CATIA_VS
@ A360 Drive | © EADS-DEMO-PART.xmI 11/7/201€ _CPD_Composites_Data_Model

A ~ Autodesk Inventor Professional 2017 EADS-DEMO-PART-2013_XMLFile

Open Composites

New B Desktop VERSION = "1.0"><Part NAME =
2 "7003017-044-CPD-M"><Units>

'+ Downloads = <Length>in</Length><Angle>deg

<» Recent Places </Angle><Surface_Weight>kg_m2

</surface_weight>
<Cost_Per_Mass_Unit>USD/Kg
</Cost_Per_Mass_Unit><Cost>
o USD</Cost><Area>m2</Area>

‘. Documents <Volume>m3</Volume><weight>kg
</Weight><Density=kg_m3

| Libraries

& Music </Density></Units><Rosettes>
. Pictures <Rosette NAME = "Absolute
= Axis System"><X>1,0,0,</X><Y>
& videos 0,1,0,</Y><Z>0,0,1,</Z>
</Rosette><Rosette NAME =
"Axis System.3"><X>1,0,0,</X>
& REM4HVCN32 i’ <¥>0,1,0,</Y><Z2>0,0,1,</Z>

4| i | P c/Rocettes</Rncattecs

[

File name: EADS-DEMO-PART xml XML Files (*xml)
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Setup Composite
design in TruPlan

1. Click Find (...)

2. Select
EADS-DEMO-PART.stl

3. Click Open

4. Click OK

[}/’ AUTODESK UNIVERSITY 2016

i, About
File name |D:/Demo/TLY Operator/EADS-DEMO-PART/EADS-DEMO-PART.xm|
Help File units |in .
Surface Workpiece source file Find '
I
1 IMLToolSurface 1 (=] P
Part
| ‘ | oK | Cancel |

]

@ -~ | » AU Demo Parts A Search AU Demo Parts P

Organize ~ New folder : 1 @

i Videos o Date mod

A REMAHVCNE | s EADS-DEMO-PARTstl 10/31/201

~§ 0SDisk (C)

» DATAPARTL (D3
% 150 (\\magdev01)
% BRE_MASTERS M|
—w builds (\\magdev

Mo preview aval

& tech3 (\\magdev(
= A360 Drive

@ MNetwork

v 4 | [l

F
File name: EADS-DEMO-PART.st - ilec (% ,| 2
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Setup Composite
design in TruPlan

1. Click Nesting
2. Click OK
3. Click OK again

Prompts ==
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Manage

Producibility

Fart Name

Output File Name C:/Users/muzzila/Documents/7003017-044-CPD-M.CFD ‘

vironments BIM

P -
et Staiwcu

o +
v iau

Update All

Automafic
Updats

4

Nesting

Edit

7003017-044-CPD-M

Output File Type ’TruNest Composites Part Data

Flies

Axis system

~ | units

All Plies

Mo Axis

aser
Pr@iection

Autodesk A360

A

Manage He

{\ AUTODESK.



- Autodesk Inventor Professional 2017 EADS-DEMO-PART

Setup Composite e
designin TruPlan 2 | B W .

Update All JAutomatic| Nestipg| Laser @ptions
Update Projection

Producibility Edit [ & e 1 Manage

1 . Cl ]Ck I_aser PrO]eCt]O n Part Name 7003017-044-CPD-M

Output File Name C:/Users/muzzila/Documents/7003017-044-CPD-M.ply

2° C“Ck OK Output File Type |‘I.F;rtek ~ | units
3. Click OK again

Offset Mode | Complete - |

Material Thickness (@ Cured () Uncured

Axis system Mo Axis

Tolerance 0.0003923701in

Information: Writing Virtek laser projection data

3

‘ Prompts ==

Max. Length 39370.1in

[ Courses | | Rosette Seed Point | | Seed Curve
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Nest 2D ply shapes in TruNest Composites
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Nest 2D ply shapes in TruNest Composites
T

1. Open TruNest Composites

2- I—Ogin Username: admin
1. User: admin password: |eeeee
2. Pass: admin Login

Admin

3. Click Login

‘ Welelly ‘

User belongs to multiple groups, please select one.
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Nest 2D ply

2. Click Automat

shapes in 3. Click Select Files

TruNest
omposites

File Admin Tasks Configuration Managei
a = e

Automatic Inventory Nesting Part

Translation Defaults Assembly Review Entry Orders Review

Administrative Task Set

Mavigation ~ =& Workspaces

nu Automat X

W Utilities (5)
g Database Manager (9)

4 " Part Import (5)

¥ o Translate

¥ » Translate and Compress

T I

* a Automat and Compress

AddParts

> B Orders (3)
> ¥ Nests (16)

TruNest Composites - Automat
[
Database Manager File Translation Part Review/Modification Machine Management Optimizers Scheduling ! [ [ k O

Order Schedule Nest

Selection List Actions

B= Select Files

Drag a colff = S
Bl 7 Select Files
e @ 0™ | » REM4HVCN32 » OSDisk(C) » Users » muzzila » My Documents » =% [{Peviation T |1 & Fp= S

Organize - New folder 3= - 1 @ AutoTranslateDXF

@ A360 Drive . I oTranslateDWG
M Desktop

4 Downloads

7003017-044-CPD-M.CPD oTranslatelGES

< Recent Places Shroud.CPD 1197 T AutoTranslateMAG

My Received Files AutoTranslateCPD

.| Libraries

My Libraries
. Documents . ) ; A - r
: : original No preview available. AutoTranslateTXT
<. Music

Inventor 6/14/2 S
= Pictures AutoTranslateINV

' 3dsMax 6/14/2

Ei Videos

Showcase2017 6/14/2

) InventorServer_FactoryClient_R21
A REM4HVCN32
Inventor Server SDK ACAD 2017 6/14/

~¥ 05Disk (C)
UiEl (g ' Downloaded Installations 5/11/2'7
& DATAPARTI (D) +~ « 1 3

[

Actions Lc
Act File name: 7003017-044-CPD-M.CPD
Res

(-0 *dw |

|7Hi Cancel ‘

4. Select C:\Users\public\My
Documents\7003017-044-CPD-

6. Click AutoTranslateCPD

1. Expand Part Import in the tree
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Nest 2D ply shapes in

TruNest Composites

TruMNest Composites - Order Entry =

L -

|®| X

File Admin Tasks Configuration Managel Database Manager File Translation Part Review/Maodification Machine Management Optimizers Scheduling Nest Generation Review MNests =

_‘_ P - -
Y, B = &K =E=EQ
Automatic Inventory MNesting Part Order Schedule Nest
Translation Defaults Assembly Review Entry Orders Review

Administrative Task Set

1. Expand Orders in the tree

Navigation ~ B Workspaces

o || *a Automat f=2 Order Entry X 2 C [ . k O E t

P & Utilities (5) Part Filtering . IC d e r l , ry
-3 g Database Manager (9)

(4 J ¢

[ F *sonommn 3. Type 7 in the Assembly filter box

= 7003017-044-CPD-M 1
a Translate °
: 4. Click Add Order(s)
[}
¢, Automat 7003017-044-CPD-M 11
¢, Automat and Compress 7003017-044-CPD-M 12 7003017-044-CPD-M/P12 Mat Group: | MG
7003017-044-CPD-M 12 7003017-044-CPD-M/P13 - SE—
AddParts / Facility: | ADMIN v
4 B Ordere 7003017-044-CPD-M E 7003017-044-CPD-M/P14 -
C t:
[52 Order Entry 7003017-044-CPD-M 14 7003017-044-CPD-M/P15 ommen
&2 Schedule Orders 7003017-044-CPD-M 15 7003017-044-CPD-M/P16 ™ s
= Active Orders IANIM17 NAA FDN KA 16 TANON17 NAA DN KA M7
> E Nests (16) Active Orders
EEERece-s- | EEF K% ~

Drag a column header and drop it here to group by that column

Assembly T | SubAssembly T | Partname T | Quantity T |Date T JobOrder T |Priority T | Comment T | MaterialGroup T | Facility T

Total Records: 0 Selected Records: 0 | Current Record: 0 | Table: actorder | Filter <NONE=> Can Edit: True | CanlInsert: True | Can Delete: True \
/\ AUTODESK.




Nest 2D ply shapes in

TruNest Composites

B> [ Parametrics (2)

¥ . Translate

¥ . Translate and Compress

¥ . Automat

¢ Automat and Compress
AddParts

4 B Orders (3)
= Order Fntru
F= Schedule Orders

I~ Active Orders

-
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Drag a column header and drop it here to group by that column

Total Records: 0

Scheduled Orders

Selected Records: 0

Curr

1. Click Schedule Orders in the tree

2. Click OK

Mo Inventory data for material: <NCF =
MNo Material defaults for.<NCF =
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Nest 2D ply shapes in

TruNest Composites

File Admin Tasks
I *‘
, =B =

Automatic Inventory MNesting
Translation

Mavigation
> & Utilities (5)
[> g Database Manager (9)

4 "™ Part Import (6)

patnics (2]

1. Click Schedule 2=

¥ . Automat and Compress

[ LD

AddParts
4 B Orders (3)
E# Order Entry

I Active Orders
> Bl Nests (16)
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Configuration Managei

e

Part

Defaults Assembly Review Entry  Orders

Administrative Task Set

TruNest Composites - Schedule Orders

Database Manager File Translation Part Review/Modification

— . |

s & [
Order Schedule MNest
Review

Machine Management Optimizers

~ & Workspaces

E Schedule Orders

¥ » Automat [ Schedule Orders X

Scheduling

= [ X

~muL-e

Nest Generation Review Nests

Unscheduled Orders

EE|!|E§=I-E-,

Drag a column header and drop it here to group by that column

Facility T | MaterialGroup T Jobs T | Parts T |Pieces T |Start T |Cut T |Filler T | Status T |Hours T |Plate:

> 2016-11-09 2016-11-09

Total Records: 1 Selected Records: 1 Current Record: 1 Table: ordactv_tempforedit Filter: <NONE=> Can Edit: True

Scheduled Orders

EE e ce-BRNzYF

Drag a column header and drop it here to group by that column

Facility T | MaterialGroup T | Material T |Jobs T Paris T | Pieces T | Start T | Cut

Total Records: 23 Selected Records: 1 Current Record: 22 Table: ordschd Filter: <NOMNE> Can Edit: False

T | Filler

Can Insert: False

Actions

Group Name: | group_015 .

Nest Prefic | N "-,.

EE Schedule |

3 Elete
Can Insert: False Can Del
Actions
REward
B%ward
T Stalu_s " Hou?s T Plale_s %E)py
E Elete

Can Delete: False



Nest 2D ply shapes in TruNest Composites

TruMNest Composites - Part List

File Admin Tasks Configuration Managel Database Manager File Translation Part Review/Modification Machine Management Optimizers Scheduling Mest Generation Review Nests

% = = &

Automatic Inventory Nesting Part Order Schedule MNest
Translation Defaults Assembly Review Entry Orders Review

Administrative Task Set EXpand NeS tS in the tree

MNavigation +~ =& Workspaces

R — SR s 2. Expand group_015
v . Expand NO19

B Orders (3)

.Click Part List

4 ® group_015 (3)
El_ Create Nests

B Scroll right and change

4 T2 NO019 (3)

EETN — Filter to ----->

& Plate List

vavvw‘”

Nesting Parameters
QJ group_014 (3)
@ group_013 (3)
@ group_012 (3)
@' group_011 (3} S
® group_010 (3) EE e aroeyasr|dx|y e
e’ group_009 (3) Drag a column header and drop it here to group by that column

® group_008 (3) e — S S :
® me T | Grain T | Onentation T |Mimor T | Quantity T | JobOrder T |R90 T |R180 T |R270 T |Flip T |Deviation T | Increment T |Priority ~ |Filter T | Con T User
group_007 (3) —_— ——— — I I _ ]

17-044-CPD-M/P1 0 1 JOB 0 0 400 — I 0
@ group_006 (3) /P {

® group_005 (3) 17-044-CPD-M/P10 0 1 JOB 0 0 400 0 0

T . ¥ T

® group_004 (4) Total Records: 66 | Selected Records: 1 | Current Record: 1 | Table: part | Filter: [group] = 'group_015' AND nest = 'N019" | Can Edit: True | Can Insert: True | Can Delete: True I AU TODESK@




Nest 2D ply shapes in TruNest Composites

1. Click outside the current
record

2. Select Filter on top
record and ty pe€ Ctr l +C NO19' | CanEdit True | Canlnsert: True | Can Delete: True

3. Click and drag down on
Filter from 2" record to
the end of list

4. Type Ctrl + v
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est 2D ply shapes in TruNest Composites

TruNest Composites - Create Nests = [ X
File Admin Tasks Configuration Managei Database Manager File Translation Part Review/Modification Machine Management Optimizers Scheduling MNest Generation Review Nests ~ n ﬂﬁ .!.. ~ || @
— * a— el s
Y, B = & ==
Automatic Inventory MNesting Part Order Schedule Nest
Translation Defaults Assembly Review Entry Orders Review

Administrative Task Set

Mavigation +~ =& | Workspaces
o | %, Automat i) Create Nests x
T Schedule Orders Selection List Actions
F> Active Orders - . e =
SN RIS R S K N -~ B Ves
4 [ Nests (17) — —
) @- aroup 015 (3 Drag a column header and drop it here to group by that column ﬂ Shared
_ Group T | Nest T Material T | MaterialGroup T | Facility T | Machine T |EstPlt T Hours T Status T | MinDate T | MaxDate T ™ Report
&% Manage Nests > 51454_G950| MG ADMIN GERBER A 0.0000 SCHD/SCHD|| 2016-11-09 | 2016-11-09
ve Parts

> & NO19 (3)
® group_014 (3) 8) TruEDIT
® group_013 (3)

® senonc 1. Expand Nests in the tree

® group_011 (3)

® .00 2. Expand group_015

® group 009 (3)
S e 3. Click Create Nests
Sy 4 (Click Yes
@ group_004 {4)
® group_003 (3)
@' group_002 (3) Actions Log

® group_001 (3)
® Stellia (3)

® DemoNest (3) )DESK.

Total Records: 1 | Selected Records: 1 | Current Record: 1 | Table: schdlist | Filter. <NONE= Can Edit False | CanlInsert False | Can Delete: False

kv - v R ~ - v R R ~ ~ v R ~ - v
Y

l //\ AU



Nest 2D ply shapes in TruNest Composites

TruMNest Composites - Orders

File Admin Tasks Configuration Managei Database Manager File Translation Part Review/Modification Machine Management Optimizers Scheduling Nest Generation Review Nests

" 5

Translation

MNavigation

= . e
Automatic Inventory MNesting Part Order Schedule Nest 1 E X a n d N 01 9 O 01 1 n t h e
i i Defaults Assembly Review Entry Orders Review °

-

& = i

Administrative Task Set

- » Worapaces tree

é A Orders X
b & Utilities (5) o | L L _— | o ~ 0D Shade By: 2 Cl k O d
g E Database Manager (9) . — - IC r erS
B ¥, Part Import (6) Tene. ' N d l t
s _____3.Click 2 record in lis
4 Bl Nests (17) e |

4 ® group_ 015 (3) — Y|

B Create Nests : (7
B% Manage Nests i - o n TR P B ~
4 B No19 (5) '

ES Part List

z

1

B2 Plate List

Nesting Parameters

Report —
4 B N019 001 (3) L 'E‘Eg%%%%%%

™ Nc Code

M Report ES e saldeysy aY

&2

14 2 3 aafs1

2, G

au 57
1 28 i1 L)

55
—— S —— -
26 38 ::IJ

Fa 29 a7
£l

A&

18 1] FIC v 45

@ group_014 (3) Drag a column header and drop it here to group by that column
® group_013 (3) —T1 1 —— — - - -

@ group_012 (3)

®

@ group_010 (3)

User T |Group T |Mest T |Assembly T | SubAssembly T | Partname T | Quantity T | Date T JobOrder T | Priority T Status T Plate T | PartSeq T | Con

> 3 min

® group_009 (3) Total Records: 66 | Selected Records: 1 | Current Record: 2 | Table: rsvorder | Filter: <NONE= Can Edit: False | CanInsert: False | Can Delete: False I AU TODESK@



Optimize laser projection data with
TruLaser
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Optrmrze laser projection data with TruLaser
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Optimize laser projection data with TrulLaser

A - S - [ :
i TrulLaser actory Simplify 3D N Sketch  Inspect Tools Manage View nvironments  Get Started  Vault
'% C‘i} "I"’ ‘7 Free .:-51 _;._ '__ Show :FZ—: Pattern f L =y ,[ZI Axis - @ v
Kl b’ ¢ - S Ty

» Search Help & Commands..

cleciromecnanicCa = -

“7 Free Rotate _ _ dg Show Sick I-| } < Point ~

Plac reate Move - Joint Constrain  ° Bill of Parameters Create Plane

- Component g, Hide A HH Copy  Materials Substitutes * L ucs
Component - Position - Relationships - Pattern = Manage = Productivity Work Features

»

Model ~ @
Y “r Assembly View ~ ¢4
5 Assembly1

7] Relationships
b (&l Representations

v £ Origin = ﬂmnd_ﬁkh?'ﬁﬂ Lookin: | AU Demo Pars ~ & @
@ Libraries N
("1 Content Center Files Date modified Type

@EADS—DEMO—PART.CATPHH 11/7/2016 3:37 PM CATIA Par

< | I b

File name: EADS-DEMO-PART.CATPart h

Files oftype: ’CATIA V5 Files (*CATPart". CATProduct™.cgr)

Project File:  Default.ip] v [ Projects...

- 4

3t
® (|85

Find ... H Options... | Open Cancel ]
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Optimize laser projection data with TruLaser

X
Options | Select

Import Type
()%, Reference Model ﬂ
@y Convert Model
Object Filters
(7 Solids ] wires
] Meshes -~ Points

Inventor Length Units
l ]

| | Reduced Memory Mode ﬂ

Fart Options

Surfaces

Composite v ] L&

File Names

(@) Prefix

() suffix
File Location

C:\Users\muzzila\Desktop'\ AU Demo Parts),

n

{\ AUTODESK.
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Optimize laser projection data with TrulLaser
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Optimize laser projection data with TrulLaser

tions Help About

e aun Trulaser
Begi Help
4
Model - @
Y “rAssembly View ~ g
B4 Assembly1

Relationships

[ E Representations

[ Origin
b {2 EADS-DEMO-PART:1
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Optimize laser projection data with TrulLaser

< Trulaser
T.'j Insert Laser Data

Write Laser Data

Optimize Laser Dat3 J;',_“] Place from Library

Laser Data -

2 Add Projector
© Add Target

Laser Equipment

Model ~

Y “rAssembly View v 4
5 Assembly1
] Relationships
P EEI Representations
v 3 Origin

b (5 EADS-DEMO-PART:1

TruLaser Browser

El - x|

Ox

Assemblyl
% Projection Set

Previous Group L] ¥
¥ -

From Sketch To Sketch

=2 I

) . » Next Group
Single Group Selection \ o

Navigate Convert

Select Laser Data File

Insert location
(@) Assembly origin

(") Selected point or UCS origin
(1 Select UCS

Units

(@) Use unit of current document

(") Specify unit mm

2

Laser
Organize ~ MNew folder EEE E e
Ml Desktop i Date m
¢ Downloads
. I 11/9/2
<% Recent Places
; 3 11/7/2|=
L 'l TOOL TEST PANEL 3-4.ply 9/9/20
| Libraries ]
; =| |9 Exercise 6.ply 7/19/2
. Documents ) .
_ | Exercise 3.ply 7/19/2
J, Music ) )
_ | My Received Files 10/3/2 No preview available.
&=, Pictures
) | My Libraries 9/15/2
!. Videos D
| original 9/9/20
| Inventor 6/14/2
& REM4HVCN32
- | 3dsMax 6/14/2
~¥ 0SDisk (C)
| Showcase2017 6/14/2
< DATAPARTL (D) o . B L R A
10 | 3

s icn Mmandev1y

File name: 7003017-044-CPD-M.ply

Virtek Geometry (*.ply) A ‘




Optimize laser projection data with TrulLaser

E -5 § i - O - @«

File IEHSg Factory  Assemble  Simplify  Design 3D N Sketch  Inspect C
IEEI 1} Previous Group L
]

Tﬂ Insert Laser Data bR Add Projector
> Next Group

Write L Dat Add Target
E‘ rite Laser ata e s Single Group Selection From 5

Optimize Laser Data J:,_"l Place from Library

Laser Data = Laser Equipment
I sl =~ « Autodesk » Trulaser2017 » TrulaserAssets | Projectors |

Mavigate

Organize - New folder

Ml Desktop “  Name Date mod L= eas

b ' Downloads
& n e T | OldVersions 10/19/201 li__.--
» Recent Places
= 47 LAP Laser Projector.ipt 10/19/201 Al
;_::] Librori @ LPT12 Laser Projector.ipt 1/18/201¢ ::|
| Libraries
l:lv = ; = @ LPT100 Laser Projector.ipt 1/19/201¢€
‘. Documents
) @ ProDirector 6.ipt 1/19/201¢
Hﬂ, Music
& Pict ; FreTTe 1/19/201¢
-1, Pictures
] 1/19/201¢
.!. Videos W
Ii
i & REM4HVCN32
——
E ~§ OSDisk (C)
< DATAPART1 (D)
@ ien Mmandeu1y T 1 | Ll | ¢
File name: Virtek Laser Projector.ipt
{\ AUTODESK.
+H1  Contour




Optimize laser projection data with TrulLaser

el v @

*p Assembly View ~ dh
Assembly 1l

| Relationships

| Representations

| Origin

- EADS-DEMO-PART : 1

X/

4

*»-
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Optimize laser projection data with TrulLaser

G2 Add Projector
@ Add Target

IEE' 11 Previous Gr
]

L » Next Group
Single Group Selection

o

P 1 Laser Egquipment Labels Points

HT Undo Isolate v
Substitute
5 Free Move v

Alt+T

Undo <5

| P constraint )

&%, Show Relationships |

[ Visibility @ |

aser Data E] Place from Library
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Optimize laser projection data with TrulLaser
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Optimize laser projection data with TrulLaser

Autodesk Inventor Professional 2017 Assemblyl Search Help & Commands... g
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Optimize laser projection data with TrulLaser
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TruNest composites for Material tracking
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Material Tracking

T AUTODESK
TRUNEST

Autoclave

Freezer

Expiration dates for all plies
In/Out time for all plies

////(( » Remaining shelf life for plies
/l « Which Roll Each Ply Came From

RFID

{\ AUTODESK.



TruNest composites for Material tracking

TruNest connects to multiple systems

1. Automated freezer tracking system / RFID T/&'\\\T )=
material tracking point on cutting table RAD_JJ  $Qlserver

2. ERP connection for order input and
inventory feedback w

3. Bar code readers
1. Unload from cutting table
2. Layup station
3. Autoclave

w AUTODESK UNIVERSITY 2016 L\ AUTODESK.




TruNest composites for Material tracking

TruNest connects to multiple systems

4. NC code generated for cutting table / labeler EF@M

5. Laser projection files generated for layup VIRTE K

; A Gerber Technology Compan
asSSisSt gy ~-ompany

6. XML print template for ply bag labels "‘ Adobe®

!3! AUTODESK UNIVERSITY 2016 A AUTODESK.



Workflow for Material tracking
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Timer for Material tracking
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Workflow for Material tracking

9~y B W N e

A
Roll name
ATP0O00001
ATPO00002
ATPO0O0003
ATPOO0004
ATPO000O05
ATPO00006

[}/’ AUTODESK UNIVERSITY 2016

B
Material
27778v96de
27778v96de
27778v96de
27778v96d48
27778v96d48
2Z778v96d48

C D
Quantity Width

100 1270

60 1270

90 1080

80 1270

22 1270

109 1080

E

Time remaining Expiration date

222
162
992
264
926
453

F

12/31/2016
12/31/2016
12/31/2016
4/30/2017
4/30/2017
4/30/2017

B

) =

Microsoft® "

SQL Server

Freezer station

1. Automated freezer

2. Software driven

3. Feeds data to
TruNest

{\ AUTODESK.



Workflow for Material tracking Cutter station
1. Orders from ERP

A B C D E F B

1 Roll name Material Quantity Width Time remaining Expiration date

2 ATPO000O1 27778v96de 100 1270 222 12/31/2016 . RFID S OWS ro
3 ATPO00002 27778v96de 60 1270 162 12/31/2016

4 ATP0O00003 27778v96de 90 1080 992  12/31/2016

5 ATPO00004 27778v96d48 80 1270 264 4/30/2017 3 POSt fO r Cu tte r
6 ATPO000OS 27778v96d48 22 1270 926 4/30/2017 o

7 ATPO000O06 27778v96d48 109 1080 453 4/30/2017

4. Bar code label
5. Bag label to printer

=g

w AUTODESK UNIVERSITY 2016 | * = A AUTODESK.



Workflow for Material tracking

. = Layup station
' 1. Come from cutter or
freezer
2. Bar code kit bag
3. Bar code tool
4. Trash / Transfer plies

M AUTODESK UNIVERSITY 2016 A AUTODESK.



Workflow for Material tracking

@ AUTODESK UNIVERSITY 2016

hours

Autoclave station

1. Bar code from tool
2. 4 autoclave

3. Prep station

4. IN status

5. Stops timer after 3

A B
1 Roll name Material
2 ATPOO0O0OO1 27778v96de
3 ATP0O0O0O0O2 27778v96de
4 ' ATPO0O00O3 2Z778v96de
5 |ATP0O00OCO4 27778v96d48
6 ATP0O000OS 27778v96d48
7 ATPOO0OO6 27778v96d48

C

D

Quantity Width

1270

1270
1080
1270
1270
1080

E

Fo[

Time remaining Expiration date

222 12/31/2016
162 12/31/2016
992 12/31/2016
264 4/30/2017
926 4/30/2017
453 4/30/2017
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How did I do?

= Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.
= @Give feedback after each session.

= AU speakers will get feedback
in real-time.

=  Your feedback results in better
classes and a better AU experience.
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