Plant Simulation
Assembly library
Reference manual

Siemens PLM Software

& Modelle. Netzwerk M_Zielort il
Fia B3 Negme Fon Tegioe Vs Took fisg
Ras B MRE AR MYy

]
oy abject

— print ® belegt
o) ee dabalt:

1 ® baleyt than
1 sbi be ent ladessfalus then

# Timlowt := bj Zhelliate(d obj Tschler]

TECNOMATIX SIEMENS



Proprietary and Restricted Rights Notice

© 2008 Siemens Product Lifecycle Management Software II (DE) GmbH. All Rights Resetved.
This documentation is proprietary to Siemens Product Lifecycle Management Software 11 (DE) GmbH.

This document contains proprietary information and is protected by copyright. No part of this document may be repro-
duced, stored in a retrieval system, translated, transcribed, or transmitted, in any form or by any means, without the prior
explicit written consent of Siemens Product Lifecycle Management Software II (DE) GmbH.

Siemens and the Siemens logo are registered tradematks of Siemens AG.
Tecnomatix and the Tecnomatix logo are registered trademarks of Siemens Product Lifecycle Management Software Inc.
All other product names or brand names are trademarks or registered trademarks of their respective owners.

Information in this document is subject to change without notice.



TECNO_MATIX SIEMENS

Plant Simulation
Assembly Line Library

Version 9.0

December 2008






Table of Contents

Introduction ... ......ciiiueiruneesunnssnnnssnnnssnnnssnnnssnnnsss 1

Changes N Version 7.6, . . .ottt e e e e 1
Changes IN VEISION 7.5, . oo ittt e e st e e e e e e e e 1
Changes iN VerSiON 7.6, . . oo ittt e 1
Changes IN Version 8.1, . . . ittt i e e e e e 2
The Library Modules. . . . . ..ot it et e e e e 2
Starting Plant Simulation Assembly . . . ... ... . 4
Updating EXisting MOdelS . . . . .o oot e e e e 5
Where t0 Get Help. . . . oo it e e e e 5
Features Planned for FUture VErsions. . . . . ... e e 5
How to Getin Touch With Us . . . oo ettt it es 5
Material FlowObjects. . .. ... ... iivtennennrnnsnnnsnnsanssnnsnnnnnns 7
SourceN (Source NOFMaAl) . ..ttt e e 7
I . e e 12
Usage-oriented Source (SOUrCEUSE) . .. vttt vttt ettt ettt et et e et 15
SINGIEPrOCAEr . o o e e 17
DSt UL Ty P . . o ottt e 18
OVerflowBUSfar . . v e 19
ASSEMbDIY . .o e e e 21
ASSEMDlY Ty P . . oot e 22
DiSMaAN . oot 25
BlackbOX . .. e e 27
ASSEMDlY AT . . . o 28

Controls. . . ... .t ittt s tnessanessannssnnnssnnnssnnnssnnnssnns 35

1= [ 8= o=
SECHION I . . . ot e e e e e e




AssemblyLine.........iciviinrtennennranssnnsanssnnsanssnnsnnsnansns D1

ASSY WWOrK . o e e e e e e e e e 51
ASSY THACK o o v ittt e e 56
ASSY W OTK . oot 57
ASSYTTACK. « vttt it et e e e e e e e e e 64
ASSY A . o o e e e 65
ASSEMbIYEXDIOrEr . . . o e 66
PartManager . ... .. e e e e e 68

ReWOrK. ... v ottt vne st nnnesnnnnsnnnsannnsannsssnnsssnnnnsnnnnnnns 73

REIOUCNANEE . . .ottt e e e e e 73
SINgIEPrOoCRELOUCH . . . oo e e e e 78
Def REOUCH oo e 80

10 Y= T 83
UNload ..ot e e e e e e e e e e e 84
=11 86

RANAMOL . .t e e e e e e 89
31 90
ISt RE O ENCE . & v vttt it e e e e e e e e e e 91

0T 1 £ [ 93
511515 94
SNl . . . e e 95
I = 10153 oo (= 97

Evaluations ......... it unnesnnnssnnnsssnnssnnnssnnnssnnnssnns 99

StatistiCS (StatS) « v v v e e 99
o K] = | 103
StateChart . . . e s 108
HiStogram . ... e e e e e 109
HiStOgramAra . . o o et e e e 113
NUMMUPIOtEr . o o e e s 116
TPHPIOTEr . . L e e 117
CheCKpoint . .ot e e e e e e e e 119

SEqUENCEANGAIYZEr . .ttt e e e e e e e e e 122




JustinTime (JIT) .. uvviiurennrannsnnsannnannsansannsansnnnnnnnnnns 127
SOUNCEI T .ttt e e e e s 127
Justin Time Control (L) . .o v it e et et e e 127

III



v



Introduction

Plant Simulation Assembly is an application object library for modeling, simulating and evaluating assembly areas.

As opposed to previous versions, we divided the application object library into several modules in the present version.
This is justified by the fact, that as a rule, you will only use the material flow objects in your project. If any of your projects
require the extended functionalities, such as FiniteS tateMachine or Kanban, you can always add these libraries at a later point
in time to your model. This results in lean Assembly models which, in addition, require less memory. All sub-libraries are
still an integral part of the Assembly license.

Part of restructuring the Assembly library also consisted in grouping objects with similar functions in the respective sub-
folders. This makes it easier to extend or to append parts or functionalities of the library. You can use the method #pdate-
ClassLibrary which Plant Simulation 7 provides, to quickly and easily update the individual modules of a library. Restruc-
turing also adds to the clarity of the library and thus allows to find objects faster.

Below we describe the individual modules of the library. We describe the objects themselves as well as the changed func-
tionalities as compared to previous versions. You will notice that in general the library makes increased use of the new
features which Plant Simulation provides. We especially tried to migrate the original Frames which contained the built-in
objects and the methods of the object, to basic objects whose functionality we extended with user-defined methods.

Changes in Version 7.1

In addition to a number of bug fixes, Plant Simulation Assembly Version 7.1 provides these changed/extended features.

SingleprocRetonch: You can now define, which error symptoms you would like to feed into the model. This way you can
create error-specific repair stations.

RetonchArea: In addition to define the percentage of scrap, you can now also define error combinations which lead to
scrapping the parts.

We added the objects AssyWork, AssyTrack and AssyLineChart. These names are intentionally close to the names of the
existing objects Assy_Work and Assy_Track. The new objects are based on the built-in object Track and not modeled in a
Frame. This way you can use the built-in curve mode to draw curved segments of the Track.

We adapted the Assembly-Explorer and the PartManager according to the new objects.

Changes in Version 7.5

In Version 7.5 we added the object AssemzblyType to the library. Use it to quickly define an assembly process.

In addition we changed how to enter times into a number of objects. We also added the method statistics to some objects
which you can use to write the statistics data shown in the dialog to a table. We describe the format of the table in the
respective objects.

Now all objects have the attributes AOLType and ol Type. For eM-Plant Assembly the attribute AOLType generally has
the value assembly. The attribute objType will be defined for each object. Note that both attributes are case-sensitive.

Changes in Version 7.6

In version 7.6 the KANBAN library was removed. These objects are now part of the basic objects of Plant Simulation.
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Changes in Version 8.1 AssemblyLine

We added the object SequenceAnalyzer. You can use it to analyze production sequences before and after mixing the se-
quence. It shows the degree of mixing. At the same time you can draw conclusions from the values of the SequenceAnalyzer
about the buffer capacity of a succeeding sorter-buffer.

Changes in Version 8.1

In version 8.1 some minor bugs are fixed.. For some objects which are implemented in frames the new functionality of
the inteface object was used and exit controls could be removed.

For the object SourceN there is a new setting which allowes you to reset the statistic data of MUs at the time the MU
leaves the sourceN object. This can be used to remove the blocking time on the sourceN object from the lifetime of the
MU

Changes in Version 8.2

In version 8.2 only some minor bugs are fixed. For all objects the Localization folder was added. Please refer to the lo-
calization document to get more inforation how to localize the library.

The settings of the object SourceN was extended. It is possible to use the object 1araintGenerator to define the MUs and
the attributes of the MUs. Please refer to the online manual to read more about the usage of the object VVariantGenerator

The Library Modules

AssemblyLine
[ pT—— i LA
— WY e —m ——

This folder contains the objects required for simulating assembly lines with a fixed or with a moving assembly.

Updating Existing Models

You can upgrade models, which you created in previous versions of Plant Simulation Assembly, at any time. First use the
Update-Patches to update the model to eM-Plant Version 6. Then, load this model into eM-Plant 7 and use the command
Save/Load > Update Class Library to update it.

Starting with versionn 7 of Plant Simulation you can update the model with the library modules by using Update Class
Library.

Where to Get Help

We do not describe the built -in objects, such as the A#tributeExplorer and the ExperimentManager, in this manual. You find
information about them in the Plant Simulation Reference Manual or in the Plant Simulation Step-by-Step Help. The
libraries Personnel and FSM have their own documentation.

Features Planned for Future Versions

For future versions we plan to implement these features:
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AssemblyLine How to Get in Touch with Us

* The Method statistics for all material flow objects

* We plan to add an additional setting to the object SourcelN, which allows you to create MU types according to any
list/ table. This way you might, for example, use existing production programs for creating the MUs.

* We plan to revise the Kanban module.
* We plan to revise the Transport module.

* We plan to add a Logisties module for transporting parts within the production.

How to Get in Touch with Us

You will always find the current version of the assembly library on our customer page on the Plant Simulation Homepage:

www.emplant.de/support/plant/

Select Customer Support and enter your password. Select AOLS and then select assembly. You always find the most cur-
rent version at this location. If you have a maintenance contract, you can download it from here.

Introduction 3
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AssemblyLine

With the objects described in this chapter you can create simulation models containing assembly lines with stationary or
moving processing steps. When you model moving processing steps an evaluation of the actual processing area is possi-
ble.

Assy_Work 2

The object Assy_Work represents a length-oriented assembly section in which certain assembly steps are executed on an
vehicle. The assembly is attached to the vehicle and depends on its type. This means that each vehicle carries along a
production plan as an attribute. This production plan tells which and how many parts are to be assembled in which as-
sembly section. The object Part_Manager manages the production plans of all parts.

The body in white or the S&id move independently on the assembly section. When assembly sections are connected, the
body in white moves smoothly from predecessor to successor.

For each assembly section you can define if preparatory work (pre work) can be done in the previous section or if sub-
sequent work (post work) can be done in the next section. In addition you can define for each assembly section if the can
begin, when the body in white enters the station or if the previous assembly step has to be finished. You can also change
the speed of the body in while.

Aszzembly Section

Object Mame Azsy wWork,

Zeiten l Settings] Speed] Statistics]

Track Length [m] 158
Awailability g5

MTTR [sec] 360

Allowed Time " constant + Discr. Emp

Discr. emp. Distribution [string]  [¥OID
Perzonnel Requirements 1

™ Round Personnel Reqgirement
Efficiency 1

QK | Cancel | Apply

Object Name

This text box shows the name of the object.
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Assy_Work Tab Times

Tab Times

Track Length

Enter the length of the assembly section into this text box. Note that you enter meters here.

Availability

Enter the Availability of the object into this text box. Enter a value between 0 and 100.

MTTR

Enter the mean time to repair in seconds into this text box.

Default Time

Select the radio button Constant to use a constant allowed time. The object Assy_Work copies the allowed time from the
production plan of the part. Select the radio button Discrete empirical if you want to use a discrete empirical distribution
for the allowed time.

The processing time for the assembly will be calculated at runtime. The calculation uses the assembly times from the pro-
duction plans of the parts and these parameters, which you can enter into the dialog.

The processing time is calculated as follows:
Processing time = allowed time / (tequited personnel * efficiency)

The value for the required personnel can be an exact value, such as 1.7 or a rounded value. Be aware that the processing
time can, in addition, be overlaid by a discrete empirical distribution.

Discrete Empirical Distribution

Enter the name of a distribution object into this text box. This object is located on the top-level Frame of the model. It
contains a discrete empirical distribution. Note that the text box is active only, when you select Discrete empirical as the
Allowed time.

Required Personnel

Enter the number of people working in this assembly section. Depending on the required personnel, the program calcu-
lates the processing time at runtime.

Note: In order to be able to better evaluate the behavior of the assembly line with its linked assembly sections, and their
mutual interactions, you can also enter values of type real, such as 1.7.

Round Required Personnel

Clear this check box to use the exact number of required personnel for calculating the processing time. Select it to round
the value. Then, enter the threshold value for rounding.

Threshold

Enter the threshold value for rounding the required number of staff. Values will be rounded up to the next integer from
this value on. Values will be rounded down to the next integer for values below this value. Required personnel between
0 and 1 will always be rounded up.

Efficiency

Enter the efficiency of the assembly section into this text box. Depending on the required personnel, the program calcu-
lates the processing time at runtime.
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Tab Settings Assy_Work

Tab Settings

Aszzembly Section

Object Mame Azsy wWork,

Zeiten  Settings l Speed] Statistics]

v Prewoark
Pre ‘Woark Distance [m] 25
¥ Pastwark

Post Work Distance [m] 35

™ Maving Assembly
[ Start assembly at first burnp
[ Predecessor must be ready

Aszzembly depends on + Operations Sequence

" attributes

QK | Cancel | Apply |

Pre(paratory) Work

Select this check box to allow staff to work into the previous section. Clear it to restrict staff to working in the section to
which he is assigned.

Pre Work Distance

Enter the distance which staff can perform jobs in the previous section of the line. Note that you enter meters here.

Post Work

Select this check box to allow staff to work into the next section. Clear it to restrict staff to working in the section to
which he is assigned.

Post Work Distance

Enter the distance which staff can perform jobs in the next section of the line. Note that you enter meters here.

Moving Assembly

Select this check box to allow working on the vehicle while it is moving. Clear it to allow working on the vehicle only at
the end of the current section.

Start Assembly at First Bump

Select this check box to allow working on the vehicle as soon as it is located in the allowed area and collides with the
preceding vehicle. This only applies, when the assembly is permitted on a standing vehicle. Clear the check box to allow
working on the vehicle only after it came to a stop at the end of the current assembly section.

Predecessor Must Be Ready

Select this check box to allow working on the vehicle only when the processing steps of the preceding station have been
finished. Clear the check box to allow working on the vehicle in the preceding and in the current assembly section at the
same time.
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Assy_Work Tab Speed

Assembly Depends On

Select the radio button Operations Sequence to make the processing times within this assembly section depend on the
production plan of the part.

When you select Operations Sequence the parts have to have a production plan, which is attached to them in the Source
by the PartManager.

Select the radio button Attributes to make processing and the assembly of the parts depend on attributes of the main part.
Click Open and enter the assembly plans into the table.

Tab Speed

On this tab you can setif the entrance speed and/or the exit speed changes. Frequently the S&7d moves with a lower speed
within an assembly section than outside of them.

Aszzembly Section

Object Mame Azsy wWork,

Zeiten] Settings  Speed l Statistics]

[¥ Entrance - Change Speed

Position [m] 1
Mew Speed [m/z] nz

[v Exit - Change Speed

Position [m] 1.4
Mew Speed [m/z] 2

QK Cancel Apply

Change Speed at the Entrance

Select this check box to change the speed of the body in white at the first position of the assembly section. Then, enter
the position at which the speed changes and the new speed in the text boxes below the check box.

Position

Enter the position at which the speed of the body in white changes into this text box. This value denotes the distance
from the entrance of the assembly section in meters.

New Speed

Enter the new speed of the body in white into this text box. Note that you enter meters per second here.

Change Speed at the Exit

Select this check box to change the speed of the body in white at the second position of the assembly section. Then, enter
the position at which the speed changes and the new speed in the text boxes below the check box.
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Tab Statistics Assy_Work

Position

Enter the position at which the speed of the body in white changes into this text box. This value denotes the distance
from the entrance of the assembly section in meters.

New Speed

Enter the new speed of the body in white into this text box. Note that you enter meters per second here.
Tab Statistics

Aszzembly Section

Object Mame Azsy wWork,

Zeiten] Settings] Speed  Statistics l

¥ Protocal Assembly Location Hiztogram
Step Width [real] 1

¥ Protocal Pracess Times Plot

QK Cancel Apply

Record Assembly Location

Select this check box to record the exact assembly location of each part at runtime. Plant Simulation Assembly creates a
Histogram with this data which shows how many parts were processed in which areas within the assembly section.

Histogram

Click Histogram to open the Histogram which shows the distribution of the assembly locations.

Step Size

Enter the step size for the histogram.

Record Processing Times

Select this check box to record the processing times at runtime.

Plot

Click Plot to open the Plotter which shows the processing times distributes over time. The program also calculates and
shows the mean value and the standard deviation as well as the minimum value and the maximum value.
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Assy_Track Object Name

Assy Track ==

You will use the object Assy_Track together with the object Assy_Work. It also is length-oriented but no assembly work
can be done here. You can use the Assy_Track to bridge the distance between two assembly sections or to change the

speed of the body in white.

Section

Object Mame Azsy Track
Track Length [m] ,10—
I¥ Entrance - Change Speed
Position [m] |U2—
Mew Speed [m/z] ,1—
[v Exit - Change Speed
Position [m] ,12—
Mew Speed [m/z] ,2—

QK | Cancel | Apply |

Object Name

This text box shows the name of the object.

Track Length

Enter the length of the section into this text box. Note that you enter meters here.

Change Speed at the Entrance

Select this check box to change the speed of the body in white at the first position of the section. Then, enter the position
at which the speed changes and the new speed in the text boxes below the check box.

Position

Enter the Position at which the speed of the body in white changes into this text box. This value denotes the distance
from the entrance of the assembly section in meters.

New Speed

Enter the new speed of the body in white into this text box. Note that you enter meters per second here.

Change Speed at the Exit

Select this check box to change the speed of the body in white at the second position of the section. Then, enter the
position at which the speed changes and the new speed in the text boxes below the check box.
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Position AssyWork

Position

Enter the position at which the speed of the body in white changes into this text box. This value denotes the distance
from the entrance of the assembly section in meters.

New Speed

Enter the new speed of the body in white into this text box. Note that you enter meters per second here.

AssyWork =

We developed the objects AssyWork and AssyTrack to add the curve feature to the original Plant Simulation Assembly

objects Assy_Work and Assy_Track. At the same time we improved the dialogs and tightened the functionalities. This re-
sulted in two easy-to-use objects which you can use to model assembly processes with moving and stationary objects on
Skids. We also added the chart 4ssyCharto the object AssylWork which shows the assembly section for moving assemblies.

You can utilize this object in a number of ways:
* Line with stationary processing. Here you can define any type of processing time, such as type-dependent, type-inde-
pendent, work-plan related. You can also define the position at which the part is being processed.

* Line with moving assembly. Here the skid moves on while the part is being processed. You can select any of the pro-
cessing times mentioned above. You can also define the area within which the patts have to be processed. If processing
within the defined area cannot be finished, the skid can either be stopped or the part can be matrked to be reworked.

Either the skid itself can be processed or the part located on the skid. This only depends on the fact if parts are loaded
onto the transporter or not. If several parts, which have to be processed, are located on the skid, the processing time is
the sum of the processing times of the individual parts.

AssyWorkl x|

Frocessing Station

MNarme IASSyWDrk

Processing time |Settings| Coordinatesl Statisticl

& Mottype dependent Time |

 Typae dependent Type |

¢ Operationsplan dependent

oK Cancel Apply
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AssyWork Tab Processing Time

AssyWorkl . x|

Frocessing Station

MNarme IASSyWDrk

Processing time |Settings| Coordinatesl Statisticl

 Mottype dependent Titme |

& Typae dependent Type |

" Operationsplan dependent

oK Cancel Apply

Tab Processing Time

You can select different settings for the processing time.

Not type-dependent

Select this radio button to define the processing time of the object without the processing time depending on the product
to be processed. Click Time and enter the processing time into the 1Variable that opens. Note that you can use all distti-
bution functions which eM-Plant provides.

Type-dependent

Select this radio button to make the processing time depend on the type of the product. Click the button Type and enter
the product (entity) types, the processing time and the distribution function. Note that you can use any of the distribution
functions which eM-Plant supports.

ﬁtring |%tring |%tring |s -
string|Distribution  |Parameter  entityType
1 50 A8
2 S0 BB
3 -
4| Mz

Depending on the Operations Plan

Select this radio button to make the processing time depend on the production plan of the product. This production plan
is attached to the product (entity) when it is created by the SourceN by the PartManager.
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Tab Settings

AssyWork

Tab Settings

On this tab you can select to attach parts while the product is moving or while it is stopped and stands still. For the mov-

ing assembly you can also define what happens, when the end of the assembly area is reached.

AssyWorkl

Frocessing Station

MNarme IASSyWDrk

Processing time  Seftings |Coordinatesl Statisticl

™ Mowving processing

= hiark rewark reason

Bewarl: reasan

Bepairtitre

Lefthaund |1 Right baund |1

) stop moving 2t end position

InotFinished

Strearm, u, Sigma, Lower Bound, Upper Bound

[Narmal | |4 1:40.0000, 20.0000. 0.0000, 5.3

Working position

—

oK | Cancel

Apply

Processing While the Product is Not Moving

When you clear the check box Moving processing, the product will be processed while the product is stopped and stands
still. In this case you have to enter the position at which the product is to be processed. This may be any position within

the length of the line.

AssemblyLine
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AssyWork

Tab Settings

AssyWorkl

Frocessing Station

MNarme IASSyWDrk

Processing time  Seftings |Coordinatesl Statisticl

v Mowving processing

 Mark rewark reason

Fewarl: reasan

Bepair fire

Left hound |1 Right bound |1

& stop moving at end position

InotFinished

Stream, b, Sigma, Lower Bound, Upper Bound

[Harmal =] |4 1:40.0000, 200000, 0.0000, 5:3

Yyatking positicn

—

oK | Cancel

Apply

Processing While the Product is Moving

Select the check box Moving processing to assemble the product while it is moving. You can limit the processing area by
entering a value for the Left bound and for the Right bound. With the settings in our example above the assembly can start
at 1 meter after the starting point of the section. It has to be finished 1 meter before the finishing point of the section.

The values for the left bound and for the right bound can also be negative. A negative value for the left bound means
that processing may start on the preceding track segment.

A negative value for the right bound means that processing may continue on the succeeding track segment.

Naturally this implies that the predecessor and the successor are tracks also. Otherwise the bounds for the beginning or

for the end of the track respectively are set.

If processing has not been finished at the point in time which you defined, you can select how to proceed:

* Stop at end point: The S:d stops until the assembly process has been finished. The number of stops is recorded on

the tab Statistics.

60
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Tab Coordinates AssyWork

AssyWorkl ' x|

Frocessing Station

MNarme IASSyWDrk

Processing time  Seftings |Coordinatesl Statisticl

v Mowving processing

Left hound |1 Right bound |1

 stop moving at end position

& hark rewark reason

Fewark reason InDtFinished

Stream. Mu, Sigma. Lower Bound, Upper Bound

Repaitfime Marmal =] |4 1:40.0000, 20,0000, 0.0000, 5:3

Working pasitian IU

OK Cancel Apply

* Mark MU to be reworked: The MU on the skid is marked to be reworked. This way you can model a quality control
station (SingleprocRetouch) and finish the assembly process with it. Enter the repair time or the rework time into the
respective text boxes.

Tab Coordinates

§ AssyWorkl x|

Frocessing Station

MNarme IASSyWDrk

Processingtimel Settings Coordinates |Statistic|

[~ Curve
Start point w-Pos. (270 Y-Pos. IZ?U
End paint ¥-Pos. (480 YY-Pos. IZ?U
Track length |1 2

Dpen segmenttakle |

OK Cancel Apply
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AssyWork Tab Coordinates

AssyWorkl x|

Frocessing Station

MNarme IASSyWDrk

Processingtimel Settings Coordinates |Statistic|

¥ Curve
Start paint wPos  [270 Y-Pos. IZ?U
Erd paint »-Pos.  |480 -Pos. IZ?U
Track length |1 2

Open segment table |

oK Cancel Apply

On this tab you can define the coordinates of the line. Plant Simulation automatically enters coordinates when you insert
the object. You can fine tune these values by entering values into the dialog. This way you can exactly define the position
the way you need it to be.

Curve

Clear this check box to insert the track as a straight line without any curves. You can enter the coordinates of the starting
point and of the end of the straight line. The program shows the length of the track segment in the text box. Note that
it is determined by starting point and end point and that you cannot edit it.

Select the check box to insert the track as a sequence of straight and curved segments. In this case Plant Simulation As-
sembly uses a coordinates table. To modify the shape of the track, click Open Segments Table and edit the values in the
table.

¥Pos YOS isCUrve angle
1 270 270 false 0.00
2 480 270 false 0.00

When you insert a curved track, the program enters the x-coordinate and the y-coordinate of the anchor points. The cells
of the column isCurve tells that the next segment of the track is a curved segment. The cells of the column angle define
the angle of the curve, compare the eM-Plant Help.

The box Track length shows the length of the track.
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Tab Coordinates AssyWork

Tab Statistics

B AssyWorkl x|
Frocessing Station
MName
Processingtimel Settingsl Coordinates  Statistic
Min. ¥alue  Awvg Value Dewiation  Max Value

Left position 1 i 0 1

Right position B 6.5 05 7

MNumber MUs 623

Delay time 0

Stopps 0

List
oK Cancel Apply

The tab Statistics shows the most important statistics values. The values mainly refer to the moving assembly. For the
standing assembly they are less meaningful.

The row Left position shows at which position the assembly started. It shows the minimum value, the average value, the
standard deviation and the maximum value.

The row Right position shows at which position the assembly was finished. It shows the minimum value, the average value,
the standard deviation and the maximum value.

The value next to Stops shows how often Skids had to stop because the assembly was not finished within the specified
area.

Click List to open a table showing the individual values the program recorded.

MName StartDelan | stopDelz | Start Process | Start Positl | Stop Moverne | Stop Positio | Stop Procesir | End Processing Posit ﬂ
1 |BB 2:50.0000 1 3:40.0000 6
2 |BB 3:50.0000 1 4:40,0000 &
3 |EB 4,50,0000 1 5:40,0000 6
4 |BB 5:50.0000 1 £:40,0000 &
5 |EB £:50,0000 1 7:40,0000 6 [

The cells in the column Name show the MU type. The values in the column Start Processing show the point in time at
which processing started. The values in the column Start Position show the associated position at which processing start-
ed.

The columns StartDelay and StopDelay show the times which lead to a delay in processing. These times are then recorded,
when the preceding work place has not finished processing yet and work could begin on this station.

The values in the columns Stop Processing and End Processing Position show when and where processing was finished.
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AssyTrack Attributes of the Object

When the MU or the S&id had to stop because processing was not finished within the specified area, the column Stop
Movement shows the point in time at which the MU was stopped and the column Stop Position shows the position. When
these two columns are empty, the MU was not stopped.

Note: The statistics table will only be filled, when you selected "moving processing."

Attributes of the Object

objType: AssyWork

leftbound [length]: Defines the left bound of the processing area. This is the position from which on the MU can be pro-
cessed. When the value is negative, processing can already start on the preceding object. This naturally implies that the
preceding object also is of type AssyTrack or AssyWork.

rightbound [length]: This is the position until which the MU can be processed. After this position the skid stops or the
MU is marked for being reworked. A negative value means that processing may continue on the succeeding object. This
naturally implies that the succeeding object also is of type AssyTrack or AssyWork.

numStops [integer|: This attribute counts the number of skids which were stopped.

workPosition [length]: For stationary processing the patts are process at the position which you define here.

Methods of the Object

Usage: <path>.statistic (<table>);
<path>.statistic(<table path>);

This method returns the values from the tab Statistics and writes them into a table. You can pass the name of a table or
an object of type table. Plant Simulation automatically formats the table.

We described the contents of the individual columns above.

AssyTrack

The AssyTrack does not have any special functionality. It serves for connecting two AssylWork objects. It thus represents
a track You can change the speed of the track at its beginning and at its end.

assytrackl ' x|

Section

Ohject Mame IAS syTrack

FPositions |\.-"e|gc;ity|

IV Curve

Statitg paint #-Pos Y-Pos.

: I?U IZ?U
End paint P, IZ?U Y-Pos. IZ?U
|1U

Track Length [m]

Open segment table |

oK Cancel Apply
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Tab Positions AssyChart

Tab Positions

On this tab you can exactly define the position of the track.

Clear the check box Curve to show the track as a sequence of straight segments. You can enter the exact position of the
starting point and of the end point. The program calculates the length of the track from these positions, you cannot enter
it into the text box.

Select the check box Curve to show the track as a sequence of straight and curved segments. You mainly define the curved
segments while inserting the track. If you want to modify the segments, you can click Open Segments Table and edit the
coordinates in the cells of this table. The meaning of the individual values is described in the eM-Plant.

ilnteger | i2nteger | %Dolean | aeal | -
string|xpos ypos isCurve angle
1 8] 270 false 0.00
2 270 270 false 0.00
3 |

Tab Velocity

On this tab you can change the entrance speed as well as the exit speed. The program uses the speed you select until you
explicitly change it again. This way you can also use the AssyTrack to set the speed to a certain value at a defined position.

assytrackl ' x|

Section

Ohject Mame IAS syTrack

Positions  elocity |

v Entrance - Change Speed

Pasition [m] |n.2

MNew Speed [m/s] |1

[¥ Exit- Change Speed

Pasition [m] |n.2

MNew Speed [m/s] |1

oK Cancel Apply

Select the check box Entrance Change Speed. Enter the position at which the speed changes into the text box Position.
Enter the speed which applies from that position on into the text box New speed.

Select the check box Exit Change Speed. Enter the position at which the speed changes into the text box Position. Enter
the speed which applies from that position on into the text box New speed.

AssyChart =

The object AssyChart is intended for use with the object AssylWork. It graphically represents the actual work area.

Note: It only shows it, when you selected moving processing for the associated object AssyWork.
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AssemblyExplorer Name

AssyCharti E

Chart Of Waorking Paosition

Name IAS sylLineChart

Ohbject I”.AssyWDrk

Show Diagrarm |

Close |

Name

Enter the name of the object into this text box.

Object

Enter the name of the AssyWork object you want to show into this text box. Instead of entering the name of the AssyWork
object you can also use drag and drop to add it onto the AssyChart object.

Show Diagram

Click this button to open the chart. The horizontal lines show the position of the assembly. The vertical axis shows the
positions. The yellow vertical lines show the minimum and the maximum of the start position of the assembly. The blue
lines show the minimum and the maximum of the final position of the assembly.

=10] x|

Arbeitsbereich AssyWork
I

100

40

an

70

&0

a0

40

a0

20

AssemblyExplorer %

You can use the AssemblyExplorer to manage and parameterize all parameters of the objects Assy_Work, Assy_Track, As-
syWork and AssyTrack. The user has to start the actions of the object. Otherwise it will be totally passive.
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Tab Explorer AssemblyExplorer

Tab Explorer

Assembly Explorer

Explorer

Einlesen |
Daten Anzeigen |
Schreiben |

v Untergeordnete Netzwerke einbeziehen

oK Abbrechen Ubemehmen

Read Button

Click this button to read the data of the assembly line objects. Note that the AssemblyExplorer only reads parameters of
the objects mentioned above.

Display Button

Click this button to show the data, which the object read in before, in a table.

string |string |integer|rea| |rea| |rea| |string |rea| |boolean |rea| |integer |
1 2 3 4 S 5] 7 g g 10 11
siring station type capacit length  assembly_start  assembly_loc  discr. distributi pers_req  round_req threshol pers_roun
1 |.ApplicationObjects. Assembly. Mod Assy_Track -1 10,00 -1.00 -1.00 -1 -1.00 false -1.00 -1
2 |.ApplicationCbijects. Assembly. Mod Assy_Mork -1 15.00 -2.50 -3.50 1.00 false 0.20 1
3 |.ApplicationCbijects. Assembly. Mod AssyTrack -1 200 100 -1.00 -1 -1.00 false -1.00 -1
4 |.ApplicationObjects, Assembly.Mod AssyWWork -1 200 000 0.00 -1 -1.00 false -1.00 -1
5
real boaolean boalean boaolean real
12 13 14 15 16
string level_of_eff maoved_assy  start_at_burmp  pred_ready  MTTR[sec]
L1 |-1oo false false false 0.000
L2 |1mo false false false 360,000
.3 |-1oo false false false 0.000
L4 |-100 true false false 0.000
real boaolean | real | real boalean | real | real boalean | real | boaolean
17 18 19 20 21 22 23 24 25 26
string availability  change_entr_spee enftr_loc entr_new_speed  change_exit_speed exit_loc  exit_new_speed write_position  step_width write_proctimes
.1 |1lo0.00 true 2.00 3.00 true 4.00 1.00 false -1.00 false
L2 |8500 false 1.00 0.20 false 1.40 2.00 false 1.00 false
.3 |lo0.00 true 0.20 1.00 true 0.20 1.00 false -1.00 false
4 |1lo0.00 false -1.00 -1.00 false -1.00 -1.00 false -1.00 false
=

Write Button

Click this button to write the values from the table, which you may have changed, back to the object.

Note: Note that not all columns are valid for all objects. Often the cells in columns which do not apply contain the value
-1.
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PartManager Tab Product

PartManager

The PartManager manages the parts lists which the assembly sections Assy_Work use. The Source SonrceN connects the Part-
Manager with the MUs. The source attaches a type-dependent parts list to each part as an MU attribute.

Tab Product

Fart Manager

Product l Time ] Persorinel

Production Flans Open

Wariant Mix Open Fill Sequence |

Sequence [object] ~.Sequence

QK | Cancel | Apply |

Production Plans

Enter the production plans for the individual part types into this table.

88 .ApplicationObjects.... g[ﬁ”‘s__(

File Edit Format Mavigate “iew Tools

= sHE0ad e

B

skring table -
1] il

string E¥Pe parts

1 AA

z |BB P

& v

Enter the part types into the column type. Enter an identifier of your choice into the column parts. This creates a subtable
into which you enter values relating to the production plan for the respective part type.

88 .ApplicationObjects.Assembly.Models.Demo.Assemblyl ...

File Edit Format Mavigate “iew Tools Help
= . = +
= =8 & % By T *E mp &
I" o AssyWork
object shrirn integer | real e
? il 3 g B g i -
string |station patt number  standard_tim
1 F.AssyWork module 1 24,00
2 eeBssyiorkl module 1 30,00
v

* station: Enter the paths to the assembly sections on which the mounting parts are attached.
* part: Enter the names of the mounting parts into the cells of this column.
* number: Enter the number of the attached parts of the mounting part here.

» standard_time: Enter the time it takes to attach a mounting part into the cells of this column.
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Tab Times

Variant Mix

Click Open to open a table in which you define the variant mix. The objects load the production sequence from this table.
It contains information about which and how many part types have to be created. In addition you can enter a length for

each part type.

8 .ApplicationObjects.Assem. .. |Z| [E| rz|

File Edit Format Mavigate “iew Tools Help

= | S | dh (0
B2
Lri | ink: A
? ting rzea %1 eger
string |bype length riumber

z BB

o T 4

5

* type: This column contains the part type.

* length: Enter the length of the part here.

¢ number: Enter the associated number into the cells of this column.

Fill Sequence

Click Fill Sequence to transmit the values of the variant mix into the variants table of the object Seguence’.

Sequence

Enter the path to the Seguence object here.

Tab Times

Part_Manager1

Fart Manager

Froduct  Time lPersonneI

Section Times
Mapping

Global Cycle Time [time]

Open Fill Frod FI

Open Fill Mapping

25.0000

QK | Cancel | Apply

Section Times and Mapping

You can use these tables as an interface to external data sources, for example to MS Excel. After the data has been loaded
into this table, the data can be transmitted into the table of the production plans. This is especially helpful when you are

working with large amounts of data.

Section Times

Enter the time which each part type requires in each assembly section.

AssemblyLine
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PartManager Tab Manpower Requirements

88 .ApplicationObjects.Assembly.Models.Demo. Asse. .. Q@FX|

File Edit Format Mavigate “iew Tools Help

= 2@ & 0 A L e T Emda 2@

?trlng gtrlng raeal -
string |assembly_section bype time_alloked [min]
1 st ad 0.4
z |ASZ Ad 0.5
3 |Asl EE 0.3
4 |ASZ EE 0.25
v

» assembly_section: Enter the name of the assembly section here. This name can be any identifier for the assembly sec-
tion. You will map it to the simulation objects under mapping below.

* type: Enter the part type into this column.

» time_alloted: Enter the allotted time for the part type here.

Mapping
In this table you will map the external identifiers of the assembly sections and the object in the model. Click Fi// Mapping
to enter all Assy_Work objects of the model into Mapping table.

%trmg ?b ject | A
strind|external_name |object_path
1 [a51 * ApplicationObjects, Test_Modelle. AssemblyLing. Demo3. Assyiwork |
2 |as2 * ApplicationObjects, Test_Modelle. AssemblyLing, Demo3. AssyiWorkl
] b

* external_name: Enter the external name of the assembly section here.
* object: Enter the object of the model here.
After you filled in the tables Section Times and Mapping, you can click Fill Prod Pl to fill the table with the production plans.

Global Cycle Time
Enter the global cycle time here. The program needs this value to determine the required number of staffers for each

assembly section.

Tab Manpower Requirements

Part_Manager1

Fart Manager

Froduct | Time  Persannel

Perzonnel Requirements Open

Calculate | Write

Efficiency 1.38

QK | Cancel | Apply |
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Tab Manpower Requirements PartManager

Calculate the Required Number of Personnel

The program only calculates the required number of staffers when the above tables have been filled in. It is calculated as
follows:

The mean allocated time will be calculated for each assembly section. The calculation takes into account how often the
part types have been created as well as the lengths of the allocated times for the individual part types (section times).

Depending on the global cycle time the program calculates the required number of staffers.

Write Required Number of Staffers.

Click this button to write the calculated values back into the assembly section.

88 .ApplicationObjects.Assembly.Mo. .. D@g|
File Edit Format Mavigate “iew Tools Help

ER = =R 0 e M =

I" ApplicationObjects, Assembly. Models. Demo, AssemblyLine, Demo

ohject real -
1 2

string |object_path pers_req
1 I.Applicationobjects.Assembly.M 0,52
2 |.ApplicationObjects, Assembly 1 0,43
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PartManager Tab Manpower Requirements
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About Siemens PLM Software

Siemens PLM Software, a division of Siemens Automation and Drives (A&D), is a leading global
provider of product lifecycle management (PLM) software and services with 4.6 million licensed
seats and 51,000 customers worldwide. Headquartered in Plano, Texas, Siemens PLM Software’s
open enterprise solutions enable a world where organizations and their partners collaborate
through Global Innovation Networks to deliver world-class products and services. For more

information on Siemens PLM Software products and services, visit www.siemens.com/plm.

SIEMENS

Division headquarters Regions

United States Americas Europe Asia-Pacific

Granite Park One Granite Park One Morwich House Knoll Road Suites £804-8, £8/F, Central Plaza
5800 Granite Parkway 5800 Granite Parkway Camberley, Surrey 18 Harbour Road, WanChai
Suite 600 Suite 600 GUI5 38Y Hang Kong

Plano, TX 75024 Plane, TX 75024 United Kingdom 8522230 3333

972 987 3000 800 498 5351 44 1276 702000 Fax 852 2230 3210

Fax 972 987 3398 Fax 972 987 3398 Fax 44 1276 705150

@ 2007. Siemens Product Lifecycle Management Software Inc. All rights reserved Siemens and the Siemans logo are registered trademarks of Siemens AG. Teamcenter, N3, Solid Edge, Tecnomatix,
Parasolid, Femap, l-deas. | T, UGS Velocity Series, Geolus and the Signs of Innovation trade dress are trademarks or registered trademarks of Siemens Product Lifecycle Management Software Inc.
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