











Sounds good, how does it work?
















The versatile simulation container, particle select or and
packing algorithms mean that lots of different prob lems
can be modelled successfully.







First define your simulation container




i i - =
n Container Parameters

Dimension
(20 i+ 3D

Container Type
{* Box
{" Cylindrical

(" Capsule

Cancel

Help

Box Parameters

[ Customized Box

Customized box file name:

sl

Walls can be ‘hard’ - no part of
BEENSE| the object can extend over them...

or ‘soft’ - particles can be packed
as long as their centre lies in the
box ...

or ‘periodic’ so that a particle

which enters on one side of the box
leaves on the other - useful for
modelling extended systems




o
Container Parameters

Dimension Box Parameters
‘ o0 &0 \ Lower Upper
; 1|:' Hard | |Hard -

Container Type 3 1[- Hard | |Hard -
i* Box - |1|.— Hard | |Hard -

{” Cylindrical

W omized B
" Capsule ¥ Customized Box

Customized box file name:

oK |
Cancel |

Uit Length: I
|: — wfT [

Help

Box Parameters

* Units

Y Units:

£ Units

[T Sculpt from block

Ok Cancel




/
oY Customized Box - C:\Program F...[ = || & |3 oY Customized Box - C:\Program F...[ = || & |3
File Edit Help File Edit Help

Then set up your particles
- MacroPac calls them ‘objects’
This is shown on the next screen




Object Classes

Mumber | Mumber | Wolume | Tanget | =

bz Uize FPacked | Fraction | Fraction | Fraction

Delete

il

Target Fraction
" by Volume

* by Mumber

Object Parameters
oK Cancel Help

Class Type

" Sphere

{+ Plate

" Trapezoid

" Custom

Class Name

|objclass1

New particles are set up as |
Density (100

spheres or plates. Select
the distribution and sizes
you want..

Plate Parameters

Distribution | Mone -

Uniform

..., ..|Momal
Distributi In-Normal

log10-Momal
Dinger-Funk

Build Parameters |

Cancel | Help |




Object Classes

=
Mumber | Mumber | Wolume | Target | =
bz Ve Packed | Fraction | Fraction Frau:gtlicun
1 |spheres sphere ] .00 0.00 ooal |
2 |rods plate 1] Q.00 0.00 Q.00 Delete
3 |plates plate 1] Q.00 0.00 Q.00 —

Target Fraction
" by Volume

* by Mumber

Object Parameters

Class Type

" Sphere
{+ Plate
" Trapezoid

" Custom

Class Name

||:|Iates

Density [1.00

As new materials are
specified, they are added
into the list.

Plate Parameters

Distribution | None ﬂ
-

Distribution Modulus

{+ Scale
~

Length
\nfidth

Thickness

1711 ;

Omega

Build Parameters |

Cancel | Help |




Object Parameters

Class Type
! Custom Parameters

¢ Sphere Distibuion |Nene <]

i N There is a ShapeBuilder
" Trapezoid Distribution Modulus |77 module that lets

you build complicated
objects — this is accessed

Class Name using the Custom toggle.
abjclagsd MPS File
[none)

{* Custom

. The ShapeBuilder module
Density W . s

_ Open | Bu | is included as standard
with MacroPac.

You won't need this to use
Cancel Help this if youare looking at
spheres, plates or rods,
though.




Target Fraction
" by Volume

* by Mumber

You can specify target packing fractions if you want.
These can be by number or by volume.







T -
4w Packing Parameters

Pack Settings

Mumber to pack | 00D «

Maximum misses I Doon [
Random seed I Randomize |

[T Maximum packing

[T Rescale container for 5|:- % apprax. PF
Advanced |

Static Pack Parameters
{* Static Pack

Grow Box (increase Y1)

" Monte Carlo MNumber of steps

" Dynamics Drop SRy

" Dverlap Min.
Aot ot Step size

Set up the number of
particles to pack.




-1‘ - N
{f}:‘ Pﬂcklng Pammﬂfﬁ

Mumber to pack
Maximum misses

Random seed

Pack Settings

ol
T

[~ Maximum packing

B e |'=II-— % approx. PF

Pack Type
% Static Pack
F Monte Carlo

[ D‘,rl'lﬂl'l‘lid:s Dﬁjp

" Dverlap Min.

Advanced
Static Pack P
Grow Box |:i|-||: — ‘ V. N
Mumber of steps
Step misses

Step size

MacroPac will try to
pack an object this
many times before

giving up.




| Advanced Packing Parameters

Speed Boost Parameters

" Mo Speed Boost
" Half Speed Boost

' Full Speed Boost

[ Use Turbo MC Drop

Auto Backup Parameters
[ Auto backup
Bvery 1000 Objects pached
[

File name:




- -
4w Packing Parameters

Pack Settings
Mumber to pack 1000

Maximum misses 10000

Random seed Randomize |

[T Maximum packing

i [T Rescale container for  [50

Select the packing type Advanced
which is best for your Pack Type
problem. |

You can choose Static,

| Dynamics Drop, Monte |
.. . " Overlap Min. e
Carlo, or Overlap Minimization. SEiE=E

%% approx. PF

Static Pack Parameters
{* Static Pack

Grow Box (increase Y1)

I —
L—T

" Monte Carlo MNumber of steps

" Dynamics Drop Step miszes

Monte Carlo works well for
most highly packed systems.

OK | Cancel |




__“?CF

i Packing Parameters

Pack Settings

Number to pack 1000

Maximum misses I DooD
Random seed I Randomize |

[T Maximum packing

[” Rescale container for  [50 S ARITIEE

Advanced
Pack Type
mel e Monte-Carlo Shake Parameters
{” Static Pack {* ¥ axis
[T Reverse axis

* Monte Carlo Y axis

" 7 bxis
" Dynamics Drop  Rand I™" Energy factor I
andom

Steps after object
v 'IDDD addition ¥ Single
— Steps eveny I— =
- 1000 [attempts) 100

non Side steps until [
[~ oo (packed) 10

0K | Cancel | Help |

i~ Dverlap Min.

For ‘dynamics drop’ or ‘Monte
Carlo’ packing, you can specify
more detail.







Simulation Status

I Simulation state: Stopped

oiscspacked B
Fack attempts I[t{:tal]l 300

Fails (current {:bjectJT
Packing fraction .W
FPacling efficiency T
Simulation steps ’f

You can start and
stop the packing with
this button.




Simulation Status

——— Simulation state: Stopped

This information Objects packed -E—

IS continuously

Updated while Fack attempts I[tu:utaljl 300

the simulation is

running. Fails (current ﬂbjEH:t 177

e Packing fraction . 21.48%
— FPacking efficiency t
Simulation steps ‘ 0

| |







.

-
MacroPac - [none) - [3D Visualization]
ﬂ File Parameters Process Results Window Help

B[ ep[ma] |0 o | | B[t | BE % M| ¥ =

Mcl

- 8 X

Visualization in
3D shows how
the objects are
packed.

You can change
the colours of
the background,
the objects and
the labels.

Visualizations
can be rotated
and zoomed.



Active Classes







You can carry out a “position
Density” analysis for any
class of objects - or all
classes - in all dimensions
of the simulation box

This can be with respect to
Mass or Number.










The Objects List contains

information on the position of
every particle packed into the box.
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