Instructions for Installing the
ComposicaD™ Demo Version 1.8

1. Create a directory called ComposicaD on your hard drive
Unzip all of the files and directories in the .zip file you downloaded into the ComposicaD directory you
created

3. Run ComposicaD by double clicking the ComposicaDm.exe file
A message box will appear:

— ]
e B T

IQI Couldn't open project file: com_state.prj

5. Click OK
6. The main ComposicaD Menu bar will appear

# | ComposicaD: Dema_ =

Part Laminate Machine Options Help

7. Go to the Part Menu

“ %
»  ComposicaD: Dema_ [T =

Part | Laminate Machine Options Help

Pipe...
Tank or Vessel...

Figure of Revelution...

Load Part...
Save Part...

Databases...

Exit Composicall

and click Tank or Vessel...



8. The Tanks and Vessels Dialog will appear:

Tarksandvessels o N W s e
g K

Part Mame

Mew Vessel

Description

CQutput File

JMew_Vessel DAT | Browse

Auto Name {OutputDir}{PartMameHOutputExt}

Program number

Fart Mumber

Author

Comment 1

Comment 2

¥ =

Enter the Part Name and any other information. Use the Browse Button to select an output file name

and directory or click Auto Name to have Composicad pick a name. The Demo Version does not
actually write this file, but it needs the name anyway. Click on the Mandrel Tab.



.
Tanks and Vessels ' @
* “« 000

Part ||
Mandrel Offset 500.00 i
Cylinder Diameter 200.00 mm
@ Cyiinder Length 30000 o Pole to Pole Length 42173 | o
| Symmetric I
Headstock Dome Tailstock Dome
@ Isotensoid 60.36 @) Isotensoid 60.86
- mm - mim
! E"ll:ltlEEll Elliptica
Lenagth — mm Length B0.86 mm
Diameter 50.00 mm Diameter 30.00 i
Boss length 25.00 mm Boss length 25.00 mm
Shaft Diameter 25.00 mm Shaft Diameter 25.00 mm
Shaft length 0.00 mm shaft length 0.00 mm
Mumber of radial segments 50
Mumber of linear segments 20
Mumber of dome segments 30
m

Enter the mandrel dimensions. Click the Display button % The mandrel will be displayed:

I 5| Mew Vessel |E@|&J ]

9. Click the Green Check Box %uii¥(the Save and Close Button).



10. Go to the Laminate Menu and select Laminate Table...
B ' Composical: Demo @_uﬂ

Part | Laminate | Machine Options Help

Laminate Tahble...
Analysis k

11. The Laminate Table will appear:

ErEE |
%Pl « B es¥ a0

Thickness | Weight Time Cost
(mm) (kg (min}) (s)

Lamina Description

Original Mandrel .
Total Thickn
Headstock Cylinder Tailstock ° cness

o [000 g
- B %

{rype your notes or calculations here

Total Material Cost




12. Click the Circ button I I I — this will pop up the Circumferential Dialog:

Larmina 1: Circ - - u
Fri
= B @[ d¥ W O
Position
@ Relative to start of cylinder
. 0.00
Start fi . . .
rtpasimen mm () Relative to end of cylinder
(7 Relative to start of cylinder
End iti 0.00 =
pasihan mm @ Relative to end of cylinder
Band advance 25.00 mm/rey IUse Band Width
Winding Angle 87.72 deg IUse Effective Band Advance
Dl 3.0 deg
Step Back il
Mumber of layers 1 PEes mm
After 2 layers
Makerial | 1: Default (25.00,0.48) v| [ waterias
Coverage 100 %o Thickness 0.48 mm
Results
Path Length 7.57 m  Winding Time 0.40 min
Lamina Weight 0.14 kg Cost 0.00 £
Mumber: Path points 603 Qutput points &

13. Click the Green Check —this will produce a Circ pattern from one end of the cylinder to the other
and save it in the Laminate Table.



14. To see the pattern, select the lamina from the Laminate Table by clicking on the row,

Tank/Vessel Laminate A‘ l ﬁ
HI%IFElliE X B8 @« 0 6 @RvIX
_ S Thickness | Weight Time Cost
Lamina Description (mm) (kg) (min) (s)
1
¥
.
Original Mandrel . 0.48
Total Thickn .
Headstock Cylinder Tailstock ° cness = mm
- — — Total Weight e ka
- 50.00 200.00 50.00 mm el Vinding T 00 .
Position = = e Total Material Cost 0.00 s
Type your notes or calculations here

b ) ~—

s

then click the Display Button . The pattern path will be displayed:

5. Mew Vessel: Lamina: 1 IE@&J

Within the Path Display, the image can be zoomed by holding both mouse buttons and moving your
mouse and it can be rotated by holding the right mouse button and moving the mouse. Select the

center by left clicking.



The Display / Graph Dialog will also be displayed:

ot D =
2@®m QE ¥ 0 G0

Mandrel
() None @ Facets

() Mesh i) Both

Fiber Path
Band Color

@ Default

() Thickness

® Wind Angle |
Show Band [] show Center
[] show anly first circuit for helicals

[7] show points [] show Mumbers

[] show normals

path Colo

Line Colar

Background Calor

Showe delivery envelope
Show axes
[] show 2D graphs

15. The Display / Graph Dialog can be used to manipulate both the path display and the graph display.

[/
To redisplay the part click the display button . Clicking the Green Check, saves the current options.



bl
16. To display the pattern graphs hit the graph button E

5. Lamina 1
Position
7500 y
J/.’/
Fiber (mm)
t/’
5000
,/IIJ
(,(’
ffj,i
2500
| 7
}/
f’f}
’/
/-.‘ } .
0 T Spindle Position
2000 4000

0
Carriage (mm)




Use the Graph Tab to change the options for displaying the pattern graph:

Graph 1 : _ ﬁ
@m [ X 2RvIX
Display |} Graph | Options |
Graph X Axis Graph ' Axis
(7 Point @) Position
@ Spindle Positi =
8/ spindie Fositon () %% of Pattern Range
(7 Carriage Position
— () % of Machine R,
® Time () %o of Machine Range
Axes to Display
[#] spindle [F]rRotating Eve |
Carriage [
[C] Cross Carriage Perpendicular
Fiber
[] Graph velocities
[] Graph Accelerations
Range
i@ Al Mumber of points -
© From point ? o |° Graph
[] show Mumbers
[ Graph F||E ] Mew gral:*-l

17. The Close Displays Button }{ closes all of the path and graph displays.

18. The Display Next @ and Graph Next buttons will display the path or the graph for the next
lamina in the table.



19. Deselect the Circ Lamina by clicking in the table title area

i S —— I =
HxIPElllE X &8 @m3 @ &
SP=0.00mm, EP=300.00mm, M=Default, BW=25.0Zn.n
. . . .
Click in this area to deselect
Original Mandrel X .
Headstock Cylinder Tailstock T Al mm
Total Weight kg
sy |50IDD | |ZDDIDD | mm Total Winding Time min
{rype your notes or calculations here
|
—

Click the Insert Helical Button % The Helical Dialog will pop up.



Lamina 2: Helical r'- =
(77
=% B @R ¥ @®E © 9
ymmetric eads ole ylinder ails ole

¥ tri Headstock Pol Cylind Tailstock Pol

Diameter 10.00 200.00 10.00 i
Use Geodesic Diamete

Geodesic Diameter 10.12 mm

Winding Angle 2.9 deg
Use Geodesic angle

Geodesic Angle 25 28 28 deg
Slip Potential (LT (LT

Material 1: Default (25.00,0.45) ] [ materials
Mumber of drcuits 26 Use calculated drcuits

Lap/Gap 0.85 mim

MNumber of layers 1

Coverage 103 %% Thickness 0.23 mm

Results
Fath Length 23.40 m  Winding Time 271 min
Lamina Weight 0.55 kg Cost 0.00 4
Mumber: Path points 225 Output points 6

Set the Headstock Pole size to 50 mm.

20. Click the Calculate Button E . This will generate a Helical Lamina. Click the Display button % to
view:
rEl MNew Vessel: Lamina: 3 = | 5 |




21. You may set various options for the Helical Path via the other Helical dialog Tabs — such as the Repeat
Tab:

% B 2 dX B @Rv]X

0.00

Headstock Dwell deg

0.00

Tailstock Dwell deg

Flus Circuits Repeat -5 26 R=0.134308

|se dosest pattern repeat

Selected Repeat S

Selected number of drcuits =

Skip Index 3

Adjusted Circuit Rotation 1192307552 | oyg

Original Circuit Rotation L.202270251 | ayg

Deviation 08 £ -3.58 deg
Adjusted Winding Angle 2.8 deg

Adjusted Coverage 103 o

Results
Path Length 23.40 m  Winding Time 271 min
Lamina Weight 0.53 kg Cost 0.00 £
Mumber: Path points 225 Output points %6

22. When the ‘Use closest pattern repeat’ box is checked, Composicad will find the best match to the

natural pattern rotation. You may adjust the Plus circuits drop down to allow Composicad to add up to
3 circuits to the calculated circuits to allow for a closer pattern adjustment. The Deviation box will
display green if the pattern deviation forced by the repeat adjustment is less than 5%, but will be
yellow or red for higher deviations.



X

3!

23. Click the Data Options ¥/ button to view the lamina data:

Lamina 2: Helical
|

— ‘

2RV X

|
: Data Options | Envelope | Path | Graph/Patter | Output | Subroutine |
Save individual path file
I | Mew_Vessel_P2.pth | | Browse |
[¥] Auto Name | {OutputFileMame, MoExt: P{LaminaMumber,pth |
Save individual pattern file I
| JMew_Vesszel _R2.pat | | Browse | "
[¥] Auto Name | {outputFileMame, NoExt}_R{laminaMumber}.pat |

Save individual machine output file

|.'|.I'\le'.r\'_'l.l'essel_02.DAT || Browse |

|:| Auto Mame

| {OutputFileMame, NDExt}_O-ﬂ_aminaNumber}{Ou‘q:uuﬂ:ileNar|

24. Click the Path t

ab to see the path data:

3 -4.02 3.81
4 -3.54 5.73
5 -3.06 7.65
6 -2.58 9.57

1

12
13
14

4

| 2NV
| B
| Data Options | Envelope || Path | Graph/Pattern | Output | Subroutine |
ComposicaD pattern path data -
Type=Helical
Units =MM E|
I MumberLayers=1
MumberCircuits =26
SkipIndex=5
Pnt xpos ypos zpos xnorm ynorm znorm wa thickness
1 -5.00 0,00 60,88 -0.01 0,00 -2,75 86.8 5.50 I
2 -4,50 1.90 -60.88 -0.01 0,00 -2,75 71.0 5.50

7 -2.11 11,49 -60.88 -0.00 0.01 -2.75 227 3.62
g -1.63 13.42 -60.88 -0.00 0.01 -275 19.6 3.57
9 -1.16 15.34 -60.88 -0.00 0.01 -2.75 17.3 3.53
10 0.68 17.27 -00.88 -0.00 0.01 -2.75 15.4 3.51
11 40,21 19,19 -60.88 -0.00 0.01 -2.75 13.9 3.49
0.27 21.12 -60.88 0.00 0.01 -2.75 127 3.48
0.74 23.04 -60.88 0.00 0.01 -275 11.6 3.47
1,22 24,97 60,88 0.00 0.01 -2.75 11.0 3.33
15 1.90 27.68 -60.87 0.00 0.01 -2.75 9.9 3.07
16 2,59 30.39 -60.80 0.02 0.27 -1.27 9.2 291
17 2.91 31.64 -60.59 0.02 0.27 -1.27 8.9 281
18 3.23 32.89 -60.32 0.03 0.27 -1.27 8.5 272 -

-60.88 -0.01 0.01 -2.75 53.2 4.75
-60.88 -0.01 0.01 -2.75 40.9 4.14
-60.83 -0.00 0.01 -2.75 325 3.86
-60.88 -0.00 0.01 -2.75 26.8 3.71




25. Click the Output tab to see the machine output data file (setup for a PMAC type controller in the
demo):

Peana 2 Helical | — [
@

|3

1 Generated by CompaosicalD(tm)
1 Generated at 0&:16:31 on May 08, 2011 il
close open prog 1 dear
sendp "1ID Mew_\Vessels”
LINEAR.

ABS

TA350 TS120 FRAX(X,Y) F& I

m

HMZ1
Y0
%389.120 B87.224 C90.000 | 4
¥99.999
Stop
TAS0 TS0
093=00Q97=26
INC
M2
A1,115222 ¥176,589517 Y41,196 130 B0, 402251 C-55,477206 TMO, 3082
A1.308032 ¥86. 141772 ¥5.930398 BO, 200566 C-15.001417 TMO, 1022
A1,121924 ¥54.921725 Y 1, 458490 BO, 075585 C-5.995930 TMO,0649
A2,459130 ¥ 133.811835 ¥0.957330 B0.072594 C-5.988274 TM0, 1338
A2.368213%115.134210 ¥-3.880027 B-0.024044 C-2.993597 TMO0, 1738
A1,707275%28.904127 ¥-20, 355041 B-0, 304597 C-4.073 144 TM0,0738
A3.586043 ¥27.902911 Y-59.964105 B-1. 382762 C-14.003044 TMO. 4026
A103,014062 ¥420,895067 ¥-55,370897 B-119, 361184 C-75.452382 TMO, 5631
AL, 540625 ¥-98,582167 ¥-0.002351 B-3.753980 C0.000000 TMO, 1093 -

L] L

[ ]
26. Click the Green Check H to save the Helical Lamina into the Laminate Table.

r T
Tank/Vessel Laminalf- L u
%P4l ©x &8 @wxX 0B @R v]X]
_ e Thickness Weight Time Cost
Lamina Descri n _
ptio (mm) | (kg) | (min) )
|1 Circ SP=0,00mm, EP=300,00mm, M=Default, BW=25.00mm 0.43 0.14 0.40 0.00
|2 | Helical 2,9, NC=26, R.=-5, HP=10.00mm, TP=10.00mm, M=Default, BW=25.00mm **LOW LIM. 0.99 0.55 271 0.00
A
Original Mandrel X 1.47
Total Thickn -
Headstock Cylinder Tailstock @ cness - mm
Total Weight 0.69 kg
: 50.00 200.00 50,00
s mm Total Winding Time Bl mirn
4 -60.88 0.00 300.00 360.86
I mm Total Material Cost 0.00 s
Type your notes or calculations here
-




27. Select the Helical Lamina by clicking the row
EEEES D B | I ==
HX%IFPEle X~ B8 @mi B E 2RvIX;

_ - Thickness | Weight Time Cost |
Lamina Description _
(mm) (kg) (min) ($)
1 Circ SP=0.00mm, EP=300.00mm, M=Default, BW =25.00mm 0.43 0.14 0.40 0.00
[l tielical 2.9, NC=26, R=-5, HP=10.00mm, TP=10.00mm, M=Defauit, BW=25.00mm =1OW LM, 0.8 | 055 271 | 000 |

Click the row to select a lamina

Original Mandrel i 1.47
Total Thickn :
Headstock Cylinder Tailstock o ckness mm

Total Weight ka
pemerer m T:ml W:jing Time 31 )

{fype your notes or calculations here

Total Material Cost

28. Now click the Insert Connector I P to insert a connector path between the Circ and Helical paths. The
Connector dialog will pop up



[4 68 20X 9@ 0 00

Path Positions
Starting Position Ending Position

Use Previous Use Next

Stop Stop

i@ Circ Circ |

Helical i@ Helical

Winding Angle deg
Position mm
Angle at position deg

|:| Reverse |:| Reverse

Slip Potential 0.100 Dome Multiplier .00

Prev Diff: Path = 0.25, Axes =1.13, -0.09, -2.27, -3.57, 0.00, ~
0,056, 180,000, 0,000, 0,000, 0,000, 0.000, 0.000, 314,159, I

Results

Path Length m  Winding Time 0.34 min
Lamina Weight ko Cost g

554 Output paints 256

Mumber: Path points

The red bar at the bottom shows that the carriage and cross carriage are outside the machine limits
that are programmed in the demo.



29. Click the Calculate button then the Display button to generate the Connector:

5| New Part: Lamina: 2 . . - E@é]

Click the Green Check to save the path.

L/
30. Make sure no lamina are selected (by clicking in the table title bar) and then click the Display
button. This will display all of the paths. Use the Display Options tab in the Display dialog to only show
the center of the fiber band. This will allow you to see the paths on the mandrel:

@m\}{ 7 000

Path | Graph |} Path Optiohs;

Mandrel

Graph Cptions |

) None

(") Mesh

[ Show delvery envelope Click the Show Band off and the
7] Show axes Show Center Check on, then click

[ Show 20 raghe the Display All Button

Fiber Path /
[ show Ba Show Center

[T show only first dreuit for helicals

[] Show points [] Show Mumbers

[T show normals

path Color
Line Color

Display
Center £ Position 0.00 mm
Display height 500 Pixels

Display width Pixels




31. Click the Show All Paths button m to display all of the paths:

5 | New Part: All Layers

32. The program Options for Language and Units are set via the Options Menu:
8 ° ComposicaD: Demo l.l:l (=l o S

Part Laminate Machine | Options | Help
English Units
@ Metric Units

@  English
|| French
| German I
Spanish
Italian

Chinese

lapanese

Other Options...

e

33. The Demo Version has only one Machine output — set to a PMAC (Delta Tau) machine controller.

#  Composical: Demo
Part Laminate Options  Help

Simulation...

Definition...

Controller

Machine 1
Select1

Kuka Robots...
v Delta Tau PMAC (CMC, others)...

Sinumerik 840D (EHA, CNC Technics, WW, others)...
MCL (Entec)...

MVP...

.seg (McClean Anderson)...

Custom 1...

Custom 2...

34. To see the Machine Outputs select click Select 1 — a check mark will appear beside it. Go to the

Laminate Table and click the Calculate Button E . This will calculate all of the patterns. Go to the Part
Menu — click Tank or Vessel and click the Machine Tab in the Tanks and Vessels Dialog:



S

@D ¥ W @ G0

1 Generated by ComposicaD(tm)

; Generated at 08:30:23 on May 06, 2011

dose open prog 1 dear

sendp "IID Mew_Vessels"

LIMEAR.

ABS

TA350 TS120 FRAX(X,Y) F&

HMZ1

Y0

¥500.000 BO.0Q0 C0.000

¥150.000

Stop

TAS50 TS50

Q9B8=00Q97=1

INC

M1
A10,000000 X0.,000000 ¥0,000000 BO.000000 C0,000000 TMO.0556
A130,000000 ¥12,500000 ¥0.000000 B2, 278525 C0.000000 TM1.0000
A3960.000000 X275.000000 ¥0.000000 B-0.000000 C0.000000 TM22,0000
A130,000000 ¥12.500000 ¥0.000000 B-2, 273525 C0.000000 TM1.0000
A10.000000 X0.000000 ¥0.000000 BO.000000 C0.000000 TMO.0556

98 = 098+1

IF (@98 < Q37) GOTO 1

TAS0 TS0

Q98=00Q97=1

INC

M2
AB. 5007531 ¥-16. 143306 Y-0.000405 B-6. 222286 C-0.531009 TMO0.0756
A14,118750 X-5.474675 ¥-0.000252 B-1. 139984 C0.075853 TM0.03833
A14,125781 X-5.474676 ¥-0.000251 B-1. 139985 C0.075859 TMO.0735

4

to see the actual machine output for the 3 combined patterns.




35. Materials are adjusted using the Material Dialog. To access it click the Materials Button in the Helical or

Circ Dialog:

Lamina 3: Helical

=5

Click the Materials Button
to adjust Material

= B @X O
{ Helical"}| pepeat | start Pasition | Mandrel | Motion | Smoothing | Befare | after [+ ]~
Symmetric Headstock Pole Cylinder Tailstock Pole
Diameter 75.00 200.00 75.00 mm
Use Geodesic Diameter
Geodesic Diameter 74.92 mm
Winding Angle 22.0 deg
Use Geodesic angle
Geodesic Angle 22.0 220 22.0 deg W
slip Potential 0.001 0.001 i
L
Material [ 1: Default (25.00,0.48) | [ Materisls |«
Mumber of circuits 24 [#]Use calculated circuits
Lap/Gap 0.35 mm
Mumber of layers 1
Coverage 102 %  Thidmess 0.99 mm
|| Resuts
Path Length 27.86 m  Winding Time 229 min
Lamina Weight 0.52 kg Cost 0.00 g
Mumber: Path points 169 Qutput points 159

The Materials Table will pop up:

properties

2RV X

Band Band e Fiber
Hame Width Thickness | # Rovings (a/km) Fraction
(mm) {mm) 9 (%)
1] Default 25,00 0.43 10 1200 55.0

irvpe your notes or calculations here

Double click on the Default Material row and the Material Dialog will pop up:



v and o . "
Name Default @ TEX Value (ghm) 12990 gfkm
) Yield (yd/lb 4130 | cyem
Mumber of rovings () Yield (yd/ib) yds/l
I = -
Density @ % Volume () % Weight Cost
Resin 1.20 gjec 50 35.3 0.00  gpq
Fiber 1.80 afcc 55.0 &54.7 0.00 shka
Composite LS5 | glec 0.00 | gpeg
Band
@) Width 25.00
- m Cross Section 12,12 mm2
= . I:I-"'B
£ Thickness mm — 0.0000 wm
| Maximum Siip Potential 0.10 Lineal Weight 8.5 | gfm F
— S

The Demo Version of Composicad only allows for one material, but you can edit it here. These
properties are used in Composicad for various things like part weight, part cost, etc.

36. Composicad saves a program state file (the ccm_state.prj file that was not found when Composicad
was first started). This file is typically stored in the directory were Composicad is executed from. It
saves all of the program state — part and laminate information — so you can exit Composicad and return

to the same point when it is restarted.

A
37. Click the Help button %= on any dialog to pop up the help system:

- e ocel B
% A

C O file:///C;/Users/Mike/Documents/ComposicaDm_V1.8.0%20(1)/Help/vessel.html

[ CoOmposEsD)” - !

Ultimate Filament Winding

[ ComposicadD Help

m
—

Documentation

Tanks and Vessels

8 Entec Test Part: Lamina: 2 ' &@-ﬂ‘g
- e, Part Tab

Mandrel Tab

Contour Tab
Machine Tab

Part Menu

Laminate

Circumferential

Helical

Connector

The Silver package for Composicad encompasses one of the most common types of filament winding - . -
Matenals Dialog

tanks and vessels. These types of parts range from low pressure tanks for water or waste to ultra-

high pressure hydrogen storage tanks. The Path Displays

Composicad models these tanks using a cylindrical center section capped with a dome on each end. The Graph Displays
The dome shape can be either elliptical or isotensoid.

Data Options Dialog
i ne [ , i

<[ m

i. ComposicaDm_V18...zip 7 uShowalldownloads... x

Composicad help is in html format and uses your browser as a viewer.



Notes:

The Demo Version is a working version of the Silver package — Tanks and Vessels. In the Demo Version you
cannot save any file data and the number of paths is limited to three. Material choice is limited to one.

Composicad is still under development and new versions are expected to be produced in the future as bugs
are fixed and new features are added. Please check the Composicad web site for information on the latest
release of Composicad and the Demo Version of Composicad.

We welcome your comments, suggestions and bug reports. Please send them to info@seifert-skinner.com or

use the Comment Form in the user Area on www.Composicad.com .

Composicad and the Composicad Demo Version are licensed for a single user only. The software may not be
reproduced, redistributed or used by other than the original licensed user.

Composicad is licensed for use under the ComposicaD License Agreement. By using the program, you agree to
the terms and conditions of this license agreement. The ComposicaD License Agreement and licenses for other
included modules can be found in the \licenses directory in the Composicad distribution.

©2011 Composicad - All rights reserved.
Composicad, the ball and cage Composicad logo and the ComposicaD logo are trademarks of Composicad.



