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oreword ii

Foreword

This manual provides an introduction to the Process Engineer Standard Time
Management operations and functions.

While developing these functions we have made every effort to create a
clearly organized, easy-to-understand program structure.

A user-friendly interface as well as a clear menu guide will enable you to
quickly learn how to operate the program and to get familiar with its functions
so that you can carry out your planning tasks in a quick and reliable way.

No Liability or Guarantee

Our programs and manuals have been compiled with great care and to the
best of our knowledge. They have also been tested in a production setting.
However, we assume no liability and provide no guarantee that the software
and related descriptions are free of error or are suitable for special purposes.

DELMIA assumes no liability for any damage that may arise from the use of
this software. By using this software, the user acknowledges this exclusion
from liability and shall hold DELMIA exempt from all claims.

Copyright

The information in our documents may be copied and distributed for internal
purposes provided it is done free of charge and the contents are not altered or
distorted.

Any other form of usage, especially the sale on CD-ROM or in any other publi-
cation in whole or in part is only permitted after prior written consent by
DELMIA.

Some parts of this software are owned by Unigraphics Solutions Inc. and are
copyrighted © 2011. All rights reserved.

Some parts of this software are owned by combit® GmbH and are
copyrighted. Report-/Print module List and Label® Version 15.0: Copyright
combit® GmbH 1991-2011.

Modifications
Moreover, DELMIA retains the right to make modifications and improvements
to the product described in this manual at any time without prior notification.

DELMIA and the 3DS logo are registered trademarks of Dassault Systémes or
its subsidiaries, in the United States or other countries.

This clause applies to all acquisitions of DASSAULT SYSTEMES commercial
computer software by or for the United States federal government, or by any
prime contractor or subcontractor (at any tier) under any contract, grant, coop-
erative agreement, or other activity with the federal government. By accepting
delivery of this software, the United States government hereby agrees that this
software qualifies as “commercial” computer software within the meaning of
the acquisition regulation(s) applicable to this procurement. The terms and
conditions of the DASSAULT SYSTEMES standard commercial end user li-
cense agreement shall pertain to the United States government’s use and dis-
closure of this software, and shall supersede any conflicting contractual terms
and conditions. If the DASSAULT SYSTEMES standard commercial license
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oreword iii

fails to meet the United States government’s needs or is inconsistent in any
respect with United States Federal law, the United States government agrees
to return this software, unused, to DASSAULT SYSTEMES. The following
additional statement applies only to acquisitions governed by DFARS Subpart
227.4 (October 1988): “Restricted Rights — use, duplication, and disclosure by
the Government is subject to restrictions as set forth in subparagraph (c)(l)(ii)
of the Rights in Technical Data and Computer Software clause at DFARS 252-
227-7013 (Oct. 1988).”

© 2001-2011 Dassault Systemes - All Rights Reserved
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Introduction 1

1.Introduction

This manual explains how to use the Process Engineer Standard Time Man-
agement for your planning purposes.

1.1 How to Use this Manual

N

This manual enables you to get familiar with the operation and functions of the
Standard Time Management. This manual briefly describes:

= How to start and exit the STM process

= Menus and views required for STM

= How to start and exit the program

= How to execute menu functions and how to navigate in views

Note

When handling the Standard Time Management functions, please remember
that there is a general introduction to the Process Engineer in the Basic Man-
ual.

Click General Introduction to access the manual.

1.2 Documentation Conventions and Symbols

)

Ly

!

The symbols used in this manual are intended to provide you with keys to the
contents in an immediately understandable manner.

This symbol is used to introduce key concepts that are covered in the sections
immediately following this symbol. As a result, this symbol most frequently ap-
pears at the beginning of chapters or sections.

Note

This symbol is used to mark notes, which provide you with additional informa-
tion you need to have for further work. You will either find the Note sign at the
beginning of a chapter or in a particular text passage in the chapter. Texts
bearing this sign are additionally marked with Note. The text is always in ital-
ics.

Caution

This symbol indicates that the text that follows describes particular circum-
stances that you must avoid to avoid potential errors with the operation of the
program or harm to data. You will either find the Caution sign at the beginning
of a chapter or near a particular text passage in the chapter. Texts that are in-
troduced by this sign are additionally marked with Caution. The text is always
in italics.
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Ex amp|e This symbol marks examples which serve to illustrate a certain situation.

1 This symbol marks the individual operational steps involved in a particular op-
erating instruction. Operating instructions describe operational steps, for ex-
ample, how to open a menu or execute a function.

« This symbol marks listed subjects. The symbol for listed subjects can be either
used to structure a continuous text or to list main subject keywords.

> | This symbol marks list inside a bulleted or numbered list.

This symbol marks cross reference information that is available in another
manual.

1.3 New Functions in Standard Time Management

= Mandatory Value Added Information

It is mandatory to assign value added information to all codes of time analysis
with the Value added mandatory check box in STM Plan type settings di-

alog box is enabled.
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= Defining Short Code For Time Codes

You can define a short code for very long codes or codes which start with a
prefix. This reduces the time and increase the efficiency in doing time analy-
Sis.
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2.Analysis Methods

This section discusses the standard and licensed analysis methods used in
STM.

Standard Analysis Methods

In STMthe analysis methods UAS, MEK, STD, and general time component
are configured as standard. In addition, further analysis methods can be li-
censed and used in STM.

All analysis methods created and edited in STM are taken into consideration
and described in detail in this manual. This ensures that a complete descrip-
tion of the operation and functionality are available even for analysis methods
that have been subsequently licensed.

Additional Analysis Methods
The additional analysis method apart from the standard analyses available to
you depends on whether you have a license. In Figure 1 all analysis methods

are shown, including the subsequently licensed additional analysis methods
MTM-I and MTM-2.

STH - Allgemeiner Zeitbaustein
STM - BasictOST

STM - MEK

STM - MTH-1

STH - MTM-2

STM - RwF

STH - SAM

STM-STD

STM - UAS

Figure 1: Analysis Methods

Datacards

The editing of datacards is deactivated in the standard configuration. This
means that datacards can be imported and used; one cannot, however, create
one's own datacards or edit existing ones.

Standard Time Management Version PE 5.21
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3.Process Times

DELMIA Time Control

Based on internationally recognized methods for time calculation, DELMIA
Time Control provides a detailed process description for manual or partially
automated manufacturing processes, a reliable calculation of the required e x-
ecution time, complete, and transparent documentation.

Available Analysis Systems
=  MTM Methods

= Basic Procedure (MTM-1 or GV0-Analyses)
=  MTM-II Analyses

= Standard Data Analyses (STD Analysis)

=  UAS Analyses

= MEK Analyses

=  Work Factor

= SAM

= General time component or time analysis (AZB analysis)
Time periods of diverse origins and quality are calculated and adminis-
tered in this category (estimated times, process times, and planning time
components).

The time component codes required for the said analysis systems are in-
cluded in the installation and they are available to you.

Analysis with Datacards

DELMIA Process Engineer® provides its own datacards for the individual anal-
ysis processes; they provide time values in a clear format and thus increase
the efficiency of the analysis method. DELMIA Process Engineer® furthermore
allows the creation of your own datacards. This allows company-specific data
to be integrated quickly and easily into the time control.

3.1 Calculating Process Times

Process times are important for the process planning. The following sections
focus on the processing and calculation of the process times.

You can specify estimated times for the rough planning at the lowest level, the
process level. These estimated times can be converted to calculated time at a
later stage of planning. Different analysis procedures are available for time
conversion. Please refer to the Analyzing Process Times.

Use Valid time to set which of the times is used for further calculations. Only
these valid times are passed onto the next highest level. This is displayed in
the below example. Please refer to the Figure 2.

E = estimated and C = calculated

Standard Time Management Version PE 5.21



Process Flow 1 default time =5 [min]

Calculation E = 0.0 min
C =25 min

Element of Work Cycle 1 Valid time =E

v s
.

Process 1 | Validtime = E
\E= 1.0 min
C=0.0 min

Process 2 ? Valid time = C
E = 2.0 min
C= 1.5 min

The calculated time for Element of Work
Cycle 1is 2.5 min.

The calculated time is the sum of the valid
times of processes one and two.

The valid time for sequence stage 1 is
the estimated time.

In this exarple the estimated time 0 min is
used, as it is used in further calculations.

Element of Work Cycle 2 Valid time = E
Calculation E 6.0 min

C 0.0 min

‘Process 21 Validtime=C
E =2.0 min

‘ C=0.0min

Process 22 \alidtime=C

E =4.0 min

C=0.0min

Figure 2: Calculate Process Time

Summary
You can enter estimated times for the rough or preliminary planning in the ac-
tive input fields. These estimated times are assigned to the process until you

create a detailed process analysis. This process is described in the next sec-
tion.

All though estimated times are available for
both processes, the calculated time is not
ascertained,

6 min is the time used for further
calculations in Element of Work Cycle
2.

Youwould have arrived at the same result
if you had selected the estimated time as
the valid time for both processes.

In this case the calculated time would be B
min. The estimated time of 6 min is used
as the valid time far further calculations.
The cumulate value of B min would be
used for both processes for further
processing only if the calculated value
was set as the valid time.

In order for a process analysis time to be taken into consideration, the value
calculated must be activated in the selection field Valid Time in the Proper-
ties dialog of a process.

General  Time Stucture IAnaIysis Linesl BaIancingI Simula!ion] Notes I Velsionlnfb«ma!ion] S&P I Yalue Addedl

Calculation Settings

Select the valid i
time for the Yalid Time

- Total Times
Standard Time (te) [00000win  Display fields for the

calculation here: Alowancs Sat

A ——————total times: estimated
fasic e ) {0'0000 W or calculated times

including the
Set-Up Time [tr) f‘o.uunﬁﬁir' allowances.

r~ Estimated Times

-Calculated Times

Display field of the

Manual Time {ttb) |0,00000 min
Input field for the

Manual Time (ttb) fﬁ,ﬂﬂﬂﬂ min |sums of the

"estimated times". | Frocess Time (ftu) |U,00000min

Pracess Time [ttu) jD,[]OOUﬂ\i?wiCUIate{j times.

“Waiting Time [tw) |0,00000 min

“Waiting Tire (tw) @,uauo min

Seblp Time [trg) ID,UODDU min

L

Set-Up Time {trg) }DU—UEU mir

3.2 Analyzing Process Times

Figure 3: Time Structure of a Sequence Tab

DELMIA Process Engineer® has a variety of analysis procedures for the
processing of process times. Datacards are available for individual analysis
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3.2.1

systems and their time components; these datacards provide the time values

in diverse forms and thus make the analysis process more efficient. Further-
more, custom datacards can be created in DELMIA Process Engineer®. This

makes it possible to integrate company-specific data conveniently and quickly
into the DELMIA Process Engineer®.

Prerequisites
= The existence of a plantype set that provides the plantypes for the individ-
ual analysis procedures for processes in the PPR-Navigator.

= The attributes for the various time types and allowances must be config-
ured.

= [f the individual process times are examined with regard to their value
added percentages, the plantype set must be extended in this respect be-

fore the actual analysis procedure.

Procedure

Datacards and datacard groups are managed and processed in the system li-
brary. The processing of the datacards and datacard groups is optional;
process analyses can be processed with the standard datacards and datacard
groups.

The settings for the individual analysis procedures are made on the respective
plantype set in the system library. Before creating or starting a process analy-
sis the settings must be revised and saved.

Value-added percentages can be defined for every plantype set of the system
library. The value added should be created before the first editing of a process
analysis and not afterward in retrospect. Retrospective changes should be
avoided, especially the retrospective deleting of value added groups and en-
tries. The editing of the value added percentages is optional; process analyses
can be created and calculated without value added percentages.

The allowance sets for this project are defined in the project library. There are
eight preconfigured attributes available. This, however, does not mean that
you cannot define only eight allowance sets; the preconfigured attributes
represent only the most common allowance sets used in practice. You can
adapt the number of allowances to your needs by using free or custom defined
attributes. The processing of the allowance sets is optional; process analyses
can also be created and calculated without allowances.

Detailed process analyses can be created via the contextual menu of a
process. During the processing of the process analysis an additional menu
item and an additional icon bar are shown.

Time Types

The process times in DELMIA Process Engineer® are divided into four time
types. These time types include Manual, Process, Waiting, and Setup times.

Manual Time

Manual times refer to manual activities or manual sequences (i.e. performed
by people).

Process Time

The process time is the machine runtime (automatic processes, time which
cannot be influenced).

Waiting Time

Standard Time Management Version PE 5.21



Waiting or maintenance times are sequence-dependent interruptions of the
activity. Waiting times thus include planned manual maintenance during a
process or sequence.

Set-Up Time
Setup time is the machine setup time.
Note

If you update a time analysis after entering STM_BaseTimes TRG type time
then Set-Up Time(trg) field gets updated with the newtime.

=1l x|

-~
General  Time Structure IAnalysis Lines | Balancing | Simulation | Notes | Version Information | S4P | Value Add™

Il Operation (general) <New Operation (general}), 1>

i~ Calculation Settings i~ Total Times
Valid Time estimate Standard Time (te) IIJ,IJIJDIJ min
Allowance Set | x| || BasicTime(tg]  [0,0000 min
Set-Up Time (tra)  |0,0000 min

i

i~ Estimated Time - Calculated Times

Manual Time (ttb) [0,0000 min

(e ————

Process Time [ttu) '0,0000 min

—_—

Waiting Time [tw) '0,0000 min

Set-Up Time (trg]  |0,0000 min

Manual Time [ttb) |n,oonun min
Process Time [ttu] |D,UD[II][] min
‘Waiting Time [tw] ID,OUUUU min

Set-Up Time (trg) IU,UIJUEIU min

Figure 4: Time Structure

The Figure 5 describes how the individual times behave with regard to one
another in a somewhat more detailed depiction of the default time.

Setup time t;

|

| | | |
Basis time |
|

WAty
time

unrestrictad rastrictad
activity time activity time
t(h ttu

Allowances

E t urther
;lt:w; :'Ig;: Distribution time t, MRecovery time ty,

| Parsonally
{Additional Time tg,

contingency
Additional Timo e

Figure 5: Individual Times

3.3 Allowances Sets

Times can be supplemented by an allowance set. Allowance sets are created
in the project library.

For more information on how allowances are created, Please refer to the
Project Library Manual.

Standard Time Management
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The allowance sets are controlled by two attributes. If the attributes for allow-
ance sets and calculated allowances are not displayed, you must have the
attributes Allowance Set (allowanceset) for the allowance set and Calculate
Allowances (calculateallowances) for calculated allowances displayed in your
plantype set or configuration.

Two allowance sets with three allowances each are defined in the example
database:

= Personally Additional Time
= Contingency Additional Time
= Recovery Time

Another allowance can be freely configured.

Assign Allowances

Allowances can be assigned on the sequence or sequence stage. You can se-
lect an allowance set that is valid for all objects in the hierarchy on the tech-
nical nodes above the processes. For example, if you select the allowance set
Without, all objects under this node are supplemented by the allowance set
Without.

General lTime Structurel Balancingl Simulationl Mol

Process Name INew Element of Work Cycle
Process Number INew Process
Classification ISlandard Process

has Process Graph

Default Allowance Set |

Premises I
Figure 6: Allowance Set

Exceptions

If processes already have an allowance set assigned to them, i.e. the property
allowance set is NOT empty; these allowance sets are not overwritten. The
pre-assignment Allowance set applies only to objects that have not yet had an
allowance set assigned to them on the process itself.

1) Select the allowance type.

If you have selected a valid allowance set, the individual allowances are dis-
played under Allowance % and are added to the respective time types. The

value supplemented can be found under allowance times.

2) You can overwrite the individual percentages of the allowances and thus
define allowances deviating from the allowance set. This is possible only if
the allowance set Standard has been selected.

Standard Time Management Version PE 5.21
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4.Working with Analysis

4.1 Creating New Analysis Methods

1) Right-click a process object.
2) Select Edit (Create) Time Analysis entry from the contextual menu.

s'r Project
3} "—_} Product Archive, 1
=] @ Pracess Planning, 1
=@ Mew Process Plan, , 1
=] 2 New Process Flow, 1
i H Biegen Befestigungsbiigel, 1
) Boc Attributes at Same Time
Change Protocol
Delete Time Analysis

Edit {Create) Time Analysis

Highlight Usage
Versions
Calculation
Coderules
Extra

Find Usage

vy v v w

Figure 7: Assigning Analysis Methods to Process Objects

3) Aselection list is opened (Figure 8) from which you can select an analysis
method.

Create Analysis = X

Select Subsystem of Analysis

- General Time Element
-MEK

-MOST

- MTM-1

-MTM-2
- RWwF
- SAM
-5TD

Figure 8: Create Analysis Combo Box
4) Select the analysis method and click OK.

5) The process analysis form shown in Figure 9 is opened, and you can set
the analysis code and its name.

Standard Time Management Version PE 5.21
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Figure 9: Process Analysis Form

The exact description and the way of working with the process analyses are
described in Analysis Form.

Every time analysis has a numbering column on the left side of the data grid.
The rows are numbered consecutively in ascending order with step size 1. In-
sert, Delete, Cut, Copy, and Paste retains the sequence of the row numbers.

The default value for the Partial Frequency of a MOST sequence is setto 1.

Showing Te-Time in Analysis Lines Tab
To activate the Te-Times column, follow the directions below to show the Te-
Time column in the Analysis Lines tab.

= |nthe DELMIA directory for the \PPRServer\data\ST M\ server, three .xml
files are found: stm.xml, stm_allowance.xml, and stm_parameter.xml.

= The layout of the analyses is controlled by way of the stm.xml file. The de-
fault setting does not allow for a parameter to be entered in the XY-column
or allowances to be shown in the TE-Time column.

= The stm_allowance.xml file in stm.xml must be renamed (of course the
stm.xml file must first be renamed to stm_org.xml). This results in the
availability of a new column in the Line tab. More details on the
stm_parameter.xml file can be found in the section Activating the Formula
Assistant.

Analysis Lines | Basic Data | Long Text |

—
Description | H| P| D] _Code | Time {t| Tim| Freq| Total Time [§Te Yun___;_ug_je( Time (tmi

1 Get and place AA1 1320

2 Get and place I | 1Aa2 ! o0/ 2310|

3 Get and place [T A3 | (17181 3000 3300/

4 Restiicted Process Time | | | (PTU180 Milﬁe:ﬂﬁ?‘r’l;(fi | 771087IT 11‘8:551'

5 [

Figure 10: Activate the Te-Times Column

Allowances are not calculated if Calculate Allowances has not been activated.
In the case of a new plantype set or a reinstallation, it is suggested that the
Calculate Allowances (calculateallowances) attribute be set as the default. In
addition to this, the attribute should not be displayed in the Properties dialog.

LA_TIVE )
M TV Y
LIV
A TIvE 1

LA TIME )

So for each newly created analysis, the entry is active and unchangeable. This

eliminates the constant need to check entries.

Standard Time Management
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=J- Time Analysis UAS (ergocomptimeanalysisuas)
[=}- Base Type: Time Analysis (ergocomptimeanalysis)
[+ Base Type: Process Component {ergocompprocessdefault)
[+ Editors
[=1- Attributes
+- CalcPeriod (tecalcperiod)
i CalcQuantity (tecalcquantity)
(8 Calculate Allowances (calculateallowances)

[5] Basics

Name

Physical name
Prompt
Data Type
Control type
Group
Description
Use master
[E] Data Type Definition
Length
Precision
Unit category
Unit
Validation Pattern
Walidation Pattern Description
Integer min
Integer max
Double min

Double max

12

calculateallowances
m_bCalculatedllowances

Calculate Allowances

Bool

Checkbox

Group::1100 ()}-Page:: 1000 [General)

No

]

2147433647
0.000000000000000
9939333993.9393002800000000

Default value

1

Gpy prefin

[E] Data Type Reference (Pointer)

Type Attribute Name
Value scope
Target

[Z] Display and Position

Display in editor

Display in browser

Display in finder

No
No
No

Figure 11: Set Calculate Allowance as Default

Project Library Manual.

For more information on how allowances are created, Please refer to the

There are a few key points that distinguish the allowances used in analyses
from those used for processes. The below section discuss how you can create

the allowances.

To Create Allowance Sets for Analyses

1) Open the project in which the allowance sets to be used are found.

2) Goto Project Library > Project Premises > Allowance Sets > Allow-

ance Set Process.

3) Right-click Allowance Set Process and select New > Process Allow-
ance Set from the contextual menu to create a new allowance set directo-

ry.

4) Enter the name and number into the corresponding text fields.

Standard Time Management
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5) Open the Allowance Set Process (new/existing) directory and create a
new allowance set by way of the New < Process Allowance t contextual
menu. The Attribute Filter Settings dialog opens. Please refer to the Fig-
ure 12.

= il
Gerend | Notes |
g i [The tame only serves as &
Numbet “’ Iic:r.n(.-n-:-n to recognize the ’;
Mame {10% = TT8 LI}:»war.-.c B
Shortname [
Uit [
Valus {000
Condon
Dapands an Attnbute [
Dapendancy Operator | =]
Value of dopendent attribute |
Cakuiabon
Caleulaton Attribute 1 ||TTB}
Operator [' _-_]

Culculation Altribute 2 r'll'

Atribute Allowarce [

Multiply DeSriatde [~
Twoeatamp:

Modbed [03112005 127628
Conatnd 02 06 2004 102541

L e e

Frovew ‘

e | Ner | |

Figure 12: Dialog Containing the Allowance Definition

All fields are not needed to create an allowance for an analysis. Most impor-
tant is Name in the section Description and the entire Calculation section.

For more information on individual fields, Please refer to the Project Library
Manual.

Condition Fields

These input fields are only to be filled out if the allowance assignment is de-
pendent on the pre-defined values of an attribute. Please refer to the Figure
12.

Calculation

These input fields are filled out if an allowance is to be created for a particular
time type (an attribute is given in the case of a "normal” allowance definition).
The calculation fields do not require any prerequisite conditions. Please refer
to the Figure 12.

Table 1: Calculation for Input Fields

Attributes Input Fields

Calculation Attribute 1 Enter the time type here. The entry mustbe in
square brackets. The following time types can be

entered:

[TTB], [TTU], [TTW], [TRG], and [TG],
although TG=TTB+TTU+TTW

Standard Time Management
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Attributes Input Fields
Operator Select the operator with which the attributes are to
be linked.

+: Adds the value given in the calculations attribute
2 to the base time

-: Subtracts the value given in the calculations
attribute 2 from the base time

Calculation Attribute 2 Enter the allowance value in percent, here (a num-
ber in between inverted commas).

Attribute Allowance Not used

4.1.1 Analysis Menu and Tool Bar

The tool bar and the menu analysis appear only if a process analysis was
opened for editing..

Analysis Menu

m Calculate
Calculate Distances

Datacard

Find Usage

Print Prewview 4

Print 4

Protocol

Figure 13: STM Menu

e Start all calculations in a process analysis or formula by using the menu
item Calculate.

¢ If you have created a process analysis with the help of the measuring tool
you can start an update of the scan points via the menu item Calculate
Distance after changing the graphic. Please refer to the Distance Compo-

nent.

e Open the datacard appropriate for the current process analysis via the
menu item Datacard. Please refer to the Datacards.

e The graphics available can be directly accessed for an optimal analysis
procedure. You can activate the graphic tools via the menu item Activate
Measurement Tool. Please refer to the Distance Component.

e Formula Assistant

e You can manually activate the MTM-I or MT M-Il rule checking via using
the menu item Rule Checking.

MTM-I and MTM-II Rule Checking

Use the function Rule Checking to manually call up the rule checking for all
(configured) processes. It is opened in the dialog shown in Figure 14; in it the
configuration of the current process analysis is compared to the system-wide
analysis - i.e. the reference analysis set by the function settings.

Here you can use the Configuration, Analysis, or others (user rights must be
fulfilled) and adjust.
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Figure 14: Editor Rule Checking Settings
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The use of an analysis in the hierarchical structure is shown via the menu item

Find Usage Data.

L..dg= MNew Project

= 543 |
E]E M3, 1
. E} “E Mew Process Flow2, 1
. @-E2 New Process Plani, , 1
- e M2, 1
e M4, 1
I MS, 1
- M6, 1
I M7, 1
*:-_ = New Project
s New Project

ﬂFind Usage Data: 1,1

Figure 15: Example of Parts Use of an Analysis

Tool Bars

Click icon in order to open one of the process analysis functions of the tool

bar.
B) - [['m @ of W | |
Figure 16: STM Tool Bar

Table 2: Tool Bar Functions

Icons Icons Description |Functions
Open Datacard Opens the datacard appropriate for the
current process anaIyS|s.

Left Hand

i

Only active in two-handed analysis me-
thods. The code is only entered into the
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Icons Icons Description | Functions

“Left hand” column.

Only active in two-handed analysis me-

_@ Both Hands thods. Code is entered in both columns.
. Only active in two-handed analysis me-
@L’ Right Hand thods. The code is only entered into the

“Right hand” column.

Opens the Formula Assistant. The
Formula Assistantis not active by de-
W Open Formula Assis- fault. To activate the Formula Assistant

tant further setting adjustments must be
made. Read more about this in this sec-
tion Formula Assistant.

s Start Calculation Starts the calculation

4.2 Editing/Deleting an Existing Process Analysis

The previously created process analysis is displayed in the Properties dialog
of the process plantype under the tab Lines. The process analysis cannot be
edited here; this tab has only an informative purpose.

The analyzed time corresponds to the calculated time in the PPR-Navigator. It
is shown in the properties window of the process object.

To Open Edit Time (Create) Analysis in the Contextual Menu

1) Right-click Process and select entry Edit Time (Create) Analysis in the
contextual menu.

J If the entry Delete Time Analysis is active, this means a process analysis has
already been created.

= -Eﬂ Process Planning Engine 3.5 HF, 1, 0
- /=8 Process Plan Engine 3.5 HP WORKCELL PRODUCTION, , 1,0
- BE Main trial Engine X35 WORKCELL PRODUCTION, 1, 0
i
E Inserk cran
..

Attributes at Same Time:

o Fit fidng s Change Planningskate

. hange Prokocal

A Align crank i .
Delete Time Analysis

1= Pre Assem block, 1,0
=l Edit {Create) Time Analysis v

Finr

-~ [ [

E Insert pisk gs, 1,0
Figure 17: Contextual Menu Edit Time (Create) Analysis
The process analysis form of the assigned analysis method opens.

2) You can cancel the assignment by using the contextual menu entry Delete
Time Analysis, if a process analysis is assigned to a process.

Note

ml The creating and deleting of process analysis requires that the access rights
to do this are defined. Process analyses with active references cannot be

deleted.

4.2.1 Analysis Form

4.2.1.1 Process Analyses Header
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|Header Area |

The process analysis header is identical in all process analysis methods.

Metoilew  MTHI To=Txe = > Mumber of Pats 1 18 800 mu
Diezoipicn i3 = || PamSodweoud 1 T 890 1w
™ 800 nu

B 16 000

AndredTmes  |mu _'__’, Bauc Tires f i > Zrdyeed Toe {5l 1] TRS 800 mu

Figure 18: Process Analysis Header

Display Field “Method Level”
In this field you cannot enter anything since the STM automatically displays
the currently used process analysis method.

Input Field “Description”

In this input field you can enter the name of the process analysis. DELMIA
Process Engineer® always assigns the name of the corresponding process as

a standard value. This name can be overwritten or left as it is, since the
process analysis is uniquely marked with the code.

Input Field “Time Type”
You can open a list for the selection of time types by left-clicking on the control
device unrestricted . The selections include:

= T*: Separate Time Calculation: The background of the process analysis
is added separately according to the time types of the background analy-
ses:i.e. TTB, TTU, and TRG times are treated separately.

= TTB: Unrestricted Time: If TTB is specified as the time type, all back-
ground times are added to the TTB time field without taking their time type
into account.

» TTU: Restricted Time: If TTU is specified as the time type, all background
times are added to the TTU time field without taking their time type into ac-
count.

» TRG: Base Setup Time: If TRG is set as the time type, all background
times are added to the TRG time field without taking their time types into
consideration.

Note

When you update time analysis after entering time in STM_BaseTime TRG
then Set-up (trg) time filed of Total Time and Calculated Times in Time
Structure tab of Time Analysis Properties dialog box get updated with the
newtime.
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Figure 19: Set-up (trg) Time

= TW: Waiting Time: If TW is specified as the time type, all background
times are added to the TW time field without taking their time type into
consideration.

Input Field “Analyzed Times”

Use this input field to set the calculation time in the actual process analysis
form. Calculations in TMU are possible here (Time Measurement Units), mi-
nutes, seconds, hours, or hundredths of minutes (HM = min/100).

Input Field “Basic Times”

Use this input field to set the unit in the analysis header. Calculations in TMU
(Time Measurement Units) are possible herei.e. minutes, seconds, hours, or
hundredths of minutes (HM = min/100).

Input Field "Number of Parts”
In this input field you can enter how often the analyzed activity is to be ex-
ecuted for an item.

Input Field "Parts Simultaneously”
Here you can specify how many parts are edited simultaneously for the ana-
lyzed activity.

Output Field “Analyzed Time”

The sum of the times is calculated by the system in accordance with the code
lines. If the time type TRG, i.e. a base setup has been selected, no Analyzed
time is displayed.

Calculations are executed only if there are entries in the worksheet “lines".
The selected procedure is triggered via the icon Calculate or the menu Anal-
ysis < Calculate if the entries to be calculated are on the worksheet “Lines".

Output Fields of Individual Time Types

These fields are filled in differently depending on the selected time type. The
system automatically calculates the sum of the times corresponding to the
code lines or input times on the Header data, Please refer to the Figure 20.
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~Entered Times—— Number of Parts | 2 TTE | 100.0000 sec

I 100.,0000 Parts Simultaneously ] 2 Ty l 100,0000  sec

I 100.0000 T I 1000000 sec
100.0000

| ﬁ 16 [ 3000000 sec
I 50,0000

Analyzed Time | 9667 TRG | 50,00 sec

Figure 202122232425: Output Field of Individual Time Types 26

Output Field "Time per Item"
The time per item is displayed according to the following formula:

Time per item = (time X number of items/parts simultaneously X round-off rule)

4.1.1.2 Analysis Lines Tab

N

Anayus Lees |Bm0ah| Long Tet |

Descripion  [Frequel M | Code LH | Time ftau) [Setud Code RH] M [Froqud _ Description
1 Faach 1 A8
3 |Gaw 1 G1A 200 | | |
5 Appiy prasae n T TAPA ] 108
i | =0 X0 PNSD | [T |Poston
B Postor 1 P2NSD X8| | | |
11 va 18c2 1 Body moten
13 94 i B ooy motion
15 |Body recten 1 510 4340
W |ishcied processbree . |1 [PTUSO 000

Figure 27: Analysis Lines Tab
The following codes are managed:
» Internal datacards (UAS, MEK, STD, and MTM-I)

= Generated PTUxxx, PTBxxx, and PTWxxx
» Code from process analyses of the project library
= Code from process analyses of the system library

Generated Codes are always entered with the keyboard. The code consists
of the letters PTU and a number that specifies the code in the TMU unit. The
code PTUS5 thus indicates a process time of 55TMU. You can also enter the
fixed times in other units than the TMU. To do this, you only have to change
the entry as shown in the Table 3. For more information on editing, Please re-
fer to the MT M-I Analysis.

Table 3: Generated Codes

TMU PTBxxx, PTUxxx, PTWxxx
in MIN MIN xxx, PTBMIN xxx, PTU MIN xxx, P TWMIN xxx
in HMIN HMIN xxx, PTBHMINxxx, PTUH MIN xxx, P TWH MIN xxx

SEKxxx, PTBSEKxxx, PTUSEKxxx, P TWSEKxxx
SECxxx, PTBSECxxx, PTUSEC xxx, PTWSEC xxx

in SEC

Note

In all analyses using the single-handed method (UAS, MEK...) you can insert a
heading line in the visual arrangement by entering an asterisk (*) in the code
column. This line is not printed. Please refer to the Figure 28.
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: Analysis Lines ] Basic Data | Long Text |
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Description H|P| D Code Time [tmi}| 1
1 Caption *
2 Get and place A1 12,00

Figure 28: Analysis Lines

Define Short Code for aLong Code

You can define a short code for each time code in the XML file for data card
entries. The data card entries can be imported into Manufacturing Hub data-
base, See Importing Datacards. Enter a short code in Time Analysis dialog

box and click another row or press enter, the corresponding long code is re-
trieved from the data base and is displayed in Time Analysis dialog box.

If two codes have the same short code but different prefix or long code, then
the first one is used. It is not possible to get the second one.

To Define a Short Code for a Long Code:

1) Create an xml file, which contains the information of codes and related
short codes.

2) The example format of xml file is shown below:
<DATACARDOBJECTS>
<DATACARDENTRY>
<CODE>CM_VKBC</CODE>
<SHORTCODE>VKBC</SHORTCODE>
<SUBSYSTEM>SHORTCODE</SUBSYSTEM>
</DATACARDENTRY>
</DATACARDOBJECTS>

This file should be located on each DPECIlient workstation in folder
“\...\DELMIA\PPRClient\data\DatenkartenE5\ShortCode.xm!” or on a common
server “\Wwxx\DDrive\Shortcode.xml. In short code, the xml file use
“‘SHORTCODE?” for subsystem entry.

3) Create akey “DEL_SHORTCODE_MAP_FILE” in registry under
HKEY_LOCAL MACHINE->Delmia->ergoplan->common and set the lo-
cation of file in this key value as shown below:
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Figure 29: Short Code Map File
4) Open time analysis dialog box.
5) Enter code, for example; VKBC.
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Figure 30: Assigned Lines
6) Make sure that error message “VKBC - code not found.” appears.

Code-Error

Figure 31: Code-Error
7) Select Import > Datacards... entry.

oo
G ’
Charge Eaeweed. Chilew'
ik oy ’

Figure 32: Import Data Card

m If there is no path for key “DEL_SHORTCODE_MAP_FILE” in registry, you will
_l not be able to read short code xml file, and the error message displays:
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41.1.3

Short Code Import §|

1 Begisy kay DEL_SHORTOODE_MAP_FIE it 1ot bl He path & anply
2. Regishy key DEL_SHORTCODE_MAP_FILE = sol, bud B path it wiong
3. Sheet code map Sie & enply
4. Short code map Sle doss not condom to shost code il schams shown below:
<DATACARDOBIECTS
<DATACARDENTAY>
<CODE>CM_VEBC/CODE»
<SHORTCODE>VKBC</SHORTCODE)
<CSUBSYSTEM: SHORTLOOE </SUBSYSTEM
«/DATACARDENTRY)
GDATACARDORIECT S

Q Faded to kad shat code due to ane of e lollowng reaicns

Figure 33: Short Code Import
8) Open time analysis dialog.

Figure 34: Time Analysis Dialog

9) Enter code, for example; VKBC.

10) Make sure that the error message “VKBC - code not found.” appears.
11) Setthe key “DEL_SHORTCODE_MAP_FILE” and give correct path.
12) Import Data card entries.

13) Make sure that the import is successful.

14) Open Time Analysis dialog box.

15) Enter code, for example; VKBC. 21 - make sure that the short code
replaces the original code “CM-VKBC”.

Basic Data Tab

Jl Long Text |

ZT 1 Calculated Times

178 [_5_5.5565 a0
TTu [—an'u'o' e
W [—[']_Oﬁﬁ 200
TRG [—-Uﬁ w60

’ Coda {New UAS Analyze
Work Daseription
Start |
Include \ =]
i
End |
Limitation I

Figure 35: Basic Data Tab

Code
Enter an unambiguous name here. You can find the corresponding compo-
nents in the project library by using this name.

Work Description

The Work Description can be seen as a short description of the analysis. You
can retain the content as well as the general conditions of the analysis in the
fields Start, Include, End, and Limitation.
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4.2.2 Examine Changes in Time Analysis

The changes made
steps:

in the time analysis can be examined through the following

1) Openthe STM Plantype Settings via the contextual menu. Please refer to
the Figure 42. The STM Plantype Settings dialog appears.

STM Pankype Settings Bs
M wisT fwF Vb Addad e

Gorweal | Ui Opsorrs | NTNGY | NTACS Fiues [ | MTW Pides [0 | MTART Rt [01] | MTM2 | MTM2 Ficies ] | MINZPdes Bl | 57D | A8 | NEX. | A FoR
Window Casicn T Y ——
Cacbond m o Ti0-Tw =
[nathe smgroent pa dog and o =3
S0 rocess et SUonacdy (o 'cloded
Sudepriens ! 5 TN -BaestNDST

/. STN  Genasl Tew Ekrend

v STH - MEX

v STH - NTNT

v SIN-NINZ

v, 5T - RWF

W STH . SEN

v SIN-STD

v SN - LAS
Detodt Subayrsen >
Preasacied Submpen
Germae cade 0
Cortes debste =z
Ptz Semtanepunly Decal Places f -
OQuardly Decmal Places ~
Dy grgmwee: daog on o gy oot -
STM Protocal Made e .
Prokacd st o Sty Woneg -

0 | Carcel Heb | Dslas

Figure 36: STM Plantype Settings

2) Select the required option in STM Protocol Mode drop-down list. Three
options are available:

OFF: No protocol
» Silent;: STM creates entries automatic. No user interaction

Active: You can enter a comment on every save of data

3) Based on the settings, changes are reflected in the time analysis lines.
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Figure 37: Changesin Time Analysis Line

The green arrows indicate a textual change. Only the code (short name) and
the description of the analysis and changes in the description of an analysis
line are monitored. The name of the attribute is not stored in the change pro-
tocol. The text on the change protocol entry is ‘textual change’

The red color indicate a time change. Only the base times are monitored.

The name of the changed attribute is not stored in the change protocol. The
text on the change protocol entry is ‘time change’ With both options a text field
is displayed where you can enter a text to describe the reason for this change.

4) Every change in an analysis line create entries in Change Protocol.
Open the Change Protocol via the contextual menu and view the
changed entries.

Standard Time Management Version PE 5.21



(3]

AVitking with Analysis 2
Change Protocol X

Filter attribute Filter atiribute entry

ES)

[ Fiter active
| Date | User ‘ Operation | Object | Attribute | Oldvaloe | Mewvalue | Descr. chan.., | Index |

Caneel

10.12,2003 14:00:11  admin SetAttributes Process Mame hew Ablauf

Print

Export

Dezcription -
Previous Yalue

default entry

il

Beset

Figure 38: Change Protocol

4.2.3 Integrating Process Analyses and Formulas

There are exactly four ways to integrate other process analyses or formulas
into the process analyses:

1) Drag and drop the process analyses or formulas from the project library to
the process analysis.

2) Enter the process analyses or formulas directly into the process analysis.
In order to directly enter a process analysis or formula into process analy-
sis, type code (name) of the formula under the tab Analysis Lines in the
column Code. Press enter to confirm your entry. Enter the values in the

dialog.
3) Assign the formula via the project finder of the process analysis by drag
and drop.

4) Drag and drop the process analyses or formulas from the system library to
the process analysis.

The last options requires that the formula or process analysis is in a template
of a plantype set. The advantage of this option is that the formulas from the
templates of a plantype set can be used in all projects that are derived from
this plantype set.

To Create the Formulas in a Template

1) Open the system library.

2) Select a plantype set and create a new template.

3) Open this template as a project.

The rest of the procedure is same as in the "normal” project library.

For more information on How to work with templates, Please refer to the Sys-
tem Library Manual.

In the following example the procedure is demonstrated in formula mode
which has been added from the project finder.

The formula is an aid with which parameterizable time components can be
created. The formula itself is created in a formula editor on the process plan-

Standard Time Management Version PE 5.21


SystemLibrary.pdf
SystemLibrary.pdf

A Avalysis 2

type STM formula in the project library. . For more information on how to cre-
ate formulas in the formula editor, Please refer to the Creating Formulas (Ma-
Cros).

To Create Formulas

1) Open project finder. Select STM form (process) in the project finder.

2) Click Search next button. All formulas created in the project library are
displayed in the display field of the finder.

3) Select the formula. With the left mouse button pressed, drag the selected
formula onto the process analysis.

4) The mouse pointer takes on the form of a square while the formula is be-
ing moved. If instead a prohibition sign is shown (a crossed-out circle): @,
the formula cannot be added. The reasons for this are the type of the ob-
ject does not fit or there are no processing rights for the “target object".

5) Inthe dialog enter the number of process and length of the processes, for
eample, for the blow off points.

- Entet vabues
Humbes of bhow off powds pincea} (N
Lesigrh ot the blow ot pacceduae faonds} f'. oon

[T ] ol | | v |

Figure 39: Parameter Input Mask of a Formula

6) After the parameters are entered, the formula is entered into the process
analysis line with its name and the time corresponding to the entered pa-
rameters is calculated.

7) The standard value of zero is used for the parameters with the button
Standard.

You can view the number of parameters by clicking the button Help.
To Change the Formula Parameters

1) Open the dialog for parameter input by double-clicking on the process
analysis line.

2) Change the values in the dialog.
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Figure 40: Example of Integrating a Formula into a Process Analysis

4.3 Plantype Sets in the System Library

il

The settings as well as the configuration of the value added can be found in

the system library.

1) Open the system library via the corresponding icon in the tool bar or via

the menu File < Library.
2)
3)

Select a plantype set.

Next to the three views: product, process, and resource view, the script

actions, the script assignments, templates, and the directory value added
can be found here. You can configure the value added under this directo-

ry.

5--@ Library

v-*\_:"q Datacards

Ev {3 Plantypesets

=49 Standard-sME

-ﬁ Resource Plantypes
{Eﬂ Process Plantypes
38 'ﬁ Product Plantypes
-4 Script Actions
£ Script Commands
E) ‘3 Template
- S f v alue Added
-4 % Default-¥5R16

Figure 41. Configure the Value Added

4) Open the settings of the process analyses via the contextual menu.
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Figure 42: Settings of the Process Analysis

4.3.1 Value Added

The values added can be found in the following analysis methods: AZB, UAS,
MEK, SAM, and STD.

You can switch off the value added via the Settings. You can also configure
the value added here.

To Create New Value Added Entries and Groups

Value added groups and value added entries can be found under a plantype
set of the system library.

= m Library
[+ Datacards
< Plantypesets
=% Standard-sME
:+j 'ﬁ Resource Plantypes
= 'dﬂ Process Plantypes

[+ 'ﬁ Product Plantypes

[+ €4 Script Actions
@4y Script Commands
&y Template

[#

Figure 43: Directory Value Added

1) Select a plantype set and open the contextual menu on the directory Value
added.

2) Select the entry New > Value added group.
The properties of a value added group are opened.

Walue Added Group properties I

General

Name [Value-Added
Short Name IVA

Number |1

Figure 44: Properties of a Value Added Group
3) Enter the names, the short name, and the number for the value added
group.

N

The numbers 1 to 30,000 can be used. The numbers must not exceed 30,000.
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4) If you want to create further value added groups, proceed exactly as de-
scribed above.

5) If you want to further subdivide non-value-adding activities you have to
create new value added entries.

6) In order to create value added entries, select a value added group and
open the contextual menu.

7) Select the entry New > Value Added Entry. The properties of a Value
added entry are opened.

Yalue Added Entry

Yalue Added Entry properties '

General

Name INew Value Added Entry
Short Name  [NVAE

Number  [33339

Activated [V

Figure 45: Properties of a Value Added Group
Note

ml It is recommended to restart DPE, after you have finished the task of adding
value added entries under one PTS.

To Mark Activities or Activity Sequences as Value Added

The following are the options for doing this:

1) You can mark any code as value added, non-value-added, and/or mark
further value added definitions in the code input on the page Lines. The
entries set in the settings are available in a pop-up menu for non-value-
added.

|
Dercaption [U[PTD] _ Code ] Timo(vec) | Vin] Trequency | Total Tiwe lvec) | Selup Twme lshc)] VA | VA
Mé 1 =

M2 i =
New Mortageviepyy | INewMINUAS | 2B | 24m!
Bregen Selegurgibugs 1 ™o |
Hogpel [ HOPPEL POFPEL | Q=) | e VA
VahseAdded
New N1 ] [ NVAE - Hom
Vb Added
Erty

New M2 [ NVAE - Neaw
Viahue Added
Enty

NVAP < NonProduc
INVAW - Wb
NVATM - Testrg N

Isiwlml NI mI mI-IwINI—

Figure 46: Code Markings

Page Value Added

Open the page Value added for further editing. An evaluation of the individual
value added percentages of the process analysis are shown on the page Val-
ue added. The individual value added percentages are summarized with re-
gard to percent and time.
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—Iofx]

-~
General | Time Structure | Analysis Lines | Balancing | Simulation | Notes | Wersion Information | §4P  Value Added I Effectivity |

I Assembly Operation <M2, 1>

—Value Added
Value Added | Name | Entered Percent [%] | Entered Time [sec] | Ce

B Value-sdded 0.00 0.00 )
E® NonValue-Added 0.00 0.00

[ NonProductive 0.00 0.00

wak 0.00 0.00

[ TestingMeasure 0.00 0.00

[B] Clean 0.00 0.00

EB Mot Assigned 100.00 0.00

4

=

Apply | Preview | Print I

o]

Cancel I

Figure 47: Page Value Added

2) Inthe first column are the value added groups and entries defined and
activated on the plantype set.

3) The corresponding percentages and times can be found in columns 4 and
5.

4) The second column can be edited. If the calculated times and percentage
values do not correspond to your expectations, you can manually change
the percentages in this column. The times corresponding to the manual
percentages are shown in column 3.

Note

The manual values always have priority over the calculated values.

5) All of the times to which no value added was assigned are summarized in
the line Not assigned.

Plantype Settings

You can configure the appearance and individual analysis methods with the
function Settings. The settings for the process analysis are made for every

plantype set.

Em Library
[#-4Z3y Datacards
(=<4 Plantypesets

SR W
# Re  Copy Rights To Slave PTS

@ Prc  Export Plantypeset
[+ 'ﬁ Prc Import Plantype set
-4 Scr
#-45] Scr
-4y Template
-4y Value Added
. @49 Default-ysR16
[#)-4=y Planning States

STM Plantype Settings
Table View Profiles

Figure 48: Directory Datacards

To Open the Settings Dialog
1) Openthe STMPlantype Settings via the contextual menu.
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2) The STM Plantype Settings dialog gets open. Please refer to the Figure
49. The General tab of the dialog is described in the following section.

Note

Although some settings are not available by default, they can be activated
using an XML file and/or registry entries.

BT — el x|
MOST | AWF | Valuw Addud Extraz |
Genatal | MTMA | MTM Fules | MTM2 | MTM2Rules | STO | UAS | MEK azB | FoR | saMm |
Windaw Caption | t3iname), ${verzionnumber}] ;
Calculated time [T v TTU W TW =i
Enable szsignment pet disg and diop Iv
Sel procesz ime: automatically to 'calculated' [
Subsystems [ 1STM - BazicMOST
[ 1STM - General Time Element
[ ISTM - MEK
PISTM  MTM-1
L 1STM « RWF
(WISTM - SAM
[ J5STM -5TD
(WISTM - LAS
Dimfault Subxyxtem l :J
Generate code |Prozessanalyse 1
Description Fead Only B
Show Entered Times i
Entered Times Head-Unly i~
| 0K l Canoel l Apply I Help | Detault l

Figure 49: Selection of the Data Source

These settings affect all analysis methods.

Windows Caption
Enter the attributes displayed in the title of a process analysis. These entries

can be made only by an administrator who is familiar with the procedures and
has access rights to work in the Configuration Manager.

Standard = - [${name}, ${versionnumber}]

Attributes must have the format $xxx or $ {xxx}. Only if one attribute is used,
the format $xxx can also be used.

Calculated Times
Set the standard type for the calculated time here.

Enable Assignment per Drag and Drop

You can set whether process analyses or formulas from the project or system
library can be linked to the process analysis by drag and drop.

Set Process Times Automatically to Calculated
If you activate this function, the valid time is set to calculated after a process
analysis is saved and created.

Subsystems

A selection list of the analysis methods is provided when creating a new
process analysis. Here you can set the entries of the selection list.

Standard Time Management Version PE 5.21



ARG Avalysis 3

4321

4322

43.23

Default Subsystem

Here you can select the standard analysis method if no selection list is set to
be displayed when creating a new process analysis. This leads to the prompt
no longer appearing, and the analysis is created with the same procedure. In
order to activate the query again, you must select no value in this selection di-
alog.

Copying an Analysis

There are two possible ways to copy a process analysis:

= A Copy of the Analysis is Attached to the Process: If this option is ac-
tive when the process analysis is copied, the analysis belonging to it get
also be copied. In the following example, the manufacturing process was
copied with the Eine Kopie der Analyse wird dem Prozess angehangt activated. Following
the copying, two analyses with the same code are found in the project li-
brary.

... Herstellvorgang, 1 5@
.24 Copy of Herstellvorgang, 1 &

f Analysecode HB1, 1
— Cu Analysecode HB1, 1
- € MEW MTM-UAS, 1

Figure 50: Copying an Analysis

= Do not Execute the Operation: As the process analysis is copied, the
analysis belonging to it is not copied.

Delete Analysis

The Analysis is Deleted

Both the process analysis and the analysis belonging to it are deleted.
Do not Execute the Operation

If the process analysis is deleted, an analysis copy is not made.

Generate Analysis Code

On the page Header data you can set the name of the process analysis in the
input field Code. Use this name to find the corresponding process analysis in
the project library. If you have not made any entries in the input field Code, the
name that you entered under Generate analysis code is used.

Write Protect Analysis
Activate this function if a process analysis is to be write-protected.

=  Write-protected

Method Level IStandard data Time Type lT"” 'l
Description M2 LI
Analyzed Times tru v | Basic Times tru A d

Figure 51: Write Protected
= Not write-protected
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Method Level lUAS Time Type IT*" ']
Description M2 _._I
Analyzed Times tmi ¥ | Basic Times trau v

Figure 52: Not Write-Protected

4.3.2.4 Display Input Times
These settings refer to the page Header data. You can display or hide the in-
put times on the page header data. Please refer to the Figure 53 and Figure
54.

= Hidden

Analysis Lines £t al Long Text |

—2ZT Calculated Times——

TTH |—UUDE tnu
o || [ 00000 || tmu
Tw! IW trnu
e (| [T 000 || mu

Figure 53: Hidden Input Times on the Page Header Data
= Displayed

Analysis Lines a| Long Text I

]

—ZT — — Calculated Times—— — Entered Times——

e || [ o000 || tou ||
o || [ w0000 || ot ||
|
|

W | 0,0000 thu
TRG I 0,00 tru

Figure 54: Displayed Input Times on the Page Header Data

The input times are used when time data are imported from external systems
or older versions of the DELMIA Process Engineer®, there is a possibility that
these data contain estimated times. These estimated times are transferred to
input times.

4.3.25 Block Input Times
If you have the input times displayed, you can just display the times or also
unlock them for editing via this setting.
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Analpsis Lines  Basic Data I Long Text |

—2ZT — — Calculated Times—
e || [ 2580
o || [T S0
W[ [ oo
e || [T oo

tru

— Entered Times——

—
—
—
—

Figure 55: Settings to Block Input Times

Show Allowance Times

34

The base times for an analysis are displayed in the process analysis header.
These are the combined times from the analysis lines divided into three
groups: manual time, process time, and waiting time. Please refer to the Time

Types and Basic Data Tab.

Descrption Assenbly Operaton = mberctrats [ 1 7 [ 1050000t
pirts Senikinsouy [ 1 mu [ 00008 tms
¢ M
sodedTos. v ] mcties o 3] i STM_BaseTimes
Maedtre [ L0 G
178 I 105,0000  tmu
4
TTu I 180,0000  Emu
Ay Uews | Bisic Dot | Lo Tt | G ¢
oo ’ W l 0,0000  tmu
1 [Getandgisce | | LOIMAT | CIZO0HTRN L1200 | pl
P A <A ¥
3 Gt and place |
O T B A o ol e [“Z50000 b
s - : O we [ 000 tme
7 7 e L
8 I
3 | r
10 1 3 r
¥ Bk to peocess propertins o | Carved |

Figure 56: Base Times in the Process Analysis Header

To show the assigned allowances, which are the Te-Times, activate the Show
Allowance Times. Please refer to the Figure 57.
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= =101
Method Level fus Tooe Type | ST BasnToves STH_TEVives
Dt Aaantly Cpmnotion 2 Nepecioats 1 me [ s m T [ RSSO b
Parts Sontaneocdy | 1 M| NG00 me TR | 1S60000 e
4 wo [ e e w [ 0000 tw
Analyaed Tees [ =] b Tres ™ |
Aosyoed 5TM_BaseTimes STM_TETimes
4 TT8 I 105,0000  tmu TTB I 115,5000  trmu
Arlps Lnes | B D | Loy T
T T e ey TV [ B0 e U [T1600
. N T Y O )
e b e | ™ [ 000 e v [O00" e
[ ResciedProcess Tme | | | 1PTUIED | I0BOOITTUN | 1080, - - - -
5
:: 16 I 285,0000  tmu 16 I 313,5000  tmu
B
?'0: TRG I 0,00 tmy TRG I 0,00 tmy
T Backto process prepetios o Cancal

Figure 57: Process Analysis Header Showing the Base Times and TE-Times

By activating the Show Allowance Times function the Te-Times are shown,
but this does not activate the calculation of allowances. To get more informa-
tion on the prerequisites for calculating allowances of analysis lines, Please
refer to the Allowances Sets and Showing Te-Time in Analysis Lines.

Quantity of Decimal Places
Here you can set the number of decimal places to be simultaneously dis-
played in the Parts fields.

Parts Simultaneously Decimal Places
Here you can determine the number of decimal places to be simultaneously
displayed in the Parts field.

Parts Simultaneously: Decimal Places |2 —* Number of Parts l 1,0000
Quantity: Decimal Places |4 —»  parts Simultaneously 1,00

Figure 58: Determine Number of Decimal Places

STM_ConfirmAnalysisDeleting
If an analysis is deleted by way of the contextual menu of a process analysis,
a dialog appears to confirm the deletion.

Delete Time Analysis

Edit {Create) Time Analysis I\

5™ x|

Really delete analysis <ASSEMBLY UAS 15 7

Yes I No l

Figure 59: Delete an Analysis via Contextual Menu

If this function is deactivated, the dialog is no longer displayed and the analy-
sis is deleted directly after the contextual menu entry has been activated.

STM_OpenPropertiesDialog

¥ Back to process propertes In the properties dialog of an analysis there is a check box Back to Process
Properties. If this check box has been activated, the properties dialog of the
process analysis opens after exiting the analysis.
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If the properties dialog of the analysis is exited by way of the OK button, then
the check box Back to Process properties is evaluated. Even after exiting
the dialog following a modification by way of the system menu (or the XI
Close button), two choices are still available, to return to the process analyses
dialog or to end the process.

COTEE——

\:.:) Save changes?

[ Back to process propetties

x|

Yes

No | Cancel

Figure 60: Process Analysis

The check box Back to process properties is controlled by the
STM_OpenPropertiesDialog function. There are three options to choose

from:

MNever set
Set only if time analysis is called from properties dialog

Figure 61: STM_OpenPropertiesDialog Options

= |f Always set is selected, the check box is always active after opening.

= [f Never set is selected, the check box is not active. To still return to the
process analyses dialog, the check box must be activated.

= |f Set onlyif time analysis is called from properties dialog is selected,
the check box is only set to active, if the analysis is called up directly from
the process analyses dialog (by way of a button).

4.3.26 Page MTM-1

/. STM Plantype Settings

General MTH-1 | MTM:1 Rues | MTM:2] MTM-2 Rules | STD | U

Time Type

Time Linit - &nalyzed Times

Time Linit - Basic Times

Time Linit - TE

Time Unit - TH

Decimal Places - Analyzed Times
Decimal Places - TE

Decimal Places - TR

Decimal Places

Decimal Places

- Bllowances Times

- Analysis Lines: Total Time

Calculation Precision

Decimal Places

Datacard: Copy

- Analsis Lines: Time

Standard-Description

—

In these input fields you can set the
units in which the respective times
are displayed. These fields are
identical in all analysis methods.

—
2
2
3
2

In these input fields you can set the
units in which the respective times
are displayed. These fields are
identical in all analysis methods.

3
2
v

11

4

Figure 62: Selection of the Data Source

Exactness of the Calculation
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The internal decimal place setting ranges from 0 to 7. The internal decimal
places are used in the calculation and in the exactness of rounding off. For
example, no decimal places are used in the calculation if the entry is 0.

Decimal Places — Analyzed Times

Here you can set the number of decimal places displayed in the process anal-
ysis lines.

Datacard: Copy Standard Description

This setting refers to the Lines tab. When the checkbox is activated, the stan-
dard code descriptions are displayed in the Description column.

MEK analyses are MTM analyses for individual and small batch series. The
settings of the other analysis methods are identical with the exception of the
rule checking.

4.3.2.7 Page MTM-1 Rules

MOST | AWF | Vabse Added { Eavas
Geerd | MTM MTMOBudes | MTMZ | MTM2RG: | STO | LaS | MErx | Az | FOR | saM

Fue Orachang Mondosng ~

Limsding Action ~
Fnal Crech W Analysi 1houbd end wih Helease of & beadt one hand (87
Sendansous Moton V53 st ool e executed wih dher mobont ol ¥ hand sesdlarecal (E3)

v Move bimanaal must be entered foe both hands (B2)

v Procect Tms must rot e esscoted mih Process Time soltarsouly B4)
VS ame vaduet (e Moves/Shalic Cosponerd imarudd [B1)

v Stahe Component bimansasl must be srtmed for both hands (85)

v Audt sequence of Rasoh / Grawp ICY)
¥ Gump G4 sbvags hat 1o be executed wih Reach B .C in advarce (C10)
vMoye cave C with Dynams Compormnt muct not be ewecided with Postion Eagy (C1)
wMaove MAJE may nol be executed with Fostion (05)
V00 Iwo conseculve Badp Tumn, the lrst i abvays & Body Tum cace 2|012)
v On two consecubwe Side Step_ the first iz sbwayr 8 Side Step carm 2(C11)
Pasch A4 - Giap G18 - COreck for covacionss (C15] >~

Comeiane Motioe: v Audt sequence of marvements of the hand |C13] j

Inwert Code vOwtarce of Feach s 10 cm wih Side Step i advance 10%]

V00 nof besd ot Bamep case G2, whien dalance of Move & salled than 12 cm [D5)

v Gemp care G103 v Reach cage D i advancs [D1)

wincopoie dmerakon 3 Grasp case 4 wih Heach case C i advance 102)

VWl Dbsvucied \Weight wih Tur Body cate 2 folowed by Tumn Boady cate 1 in advance [D
v \Wak Uncbatructed vath Tum Body cass 1 m advarce (D3]

Area OF Visen Shvarys ok =
Sid | Wkt o wwell b 3
Noicaton [waseng _‘J
Tires Updste: Use Fiudes fiom | Corliguration =zl

Figure 63: MTM-l Rules Tab

Rule Checking Monitoring

If this control element is activated, the system executes a rule checking in the
calculation. A notification window is opened if the sequence of activities is im-
plausible. Simultaneously a suggestion for an improvement is issued. The
MT M rule to be checked is set in the following settings (final check, simultane-
ous motion, consecutive motion, insert code, area of vision).
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Rule Checking - Fehler [1]

A Methods Technical Control
Error Notification [AT]

Analysis should end with Release of at least on hand.
Check whether the analysis has to be limited anew.

Continue I Cancel l

Figure 64: Warning for Rule Checking Violations

Notification

Error
Fatal Error

Figure 65: Errors Notification

An internal hierarchy of the messages is implemented in the time analyses.
Via the pull-down menu you can set which messages are to be displayed.
Messages are classified as Alerts in the rule checking.

= |f you select "alert", all messages are displayed, including "error" and "fatal
error".

= |f you have selected "error”, there is no "alert”; instead only "errors" and
"fatal errors" are displayed.

MTM-2 Tab

MTM 2 analyses are MTM analyses, but MTM 2 analyses have fewer codes.
The settings of the other analysis methods are identical with the exception of
the rule checking.
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Figure 66: Settings; Tab MTM-2 Rule [I]
Garwd | U Opbons | WTMT | TN Rides 1) | NTMT B D10 | MTMA Aubes 1) | MM | WM B 1] | MTMZ2Aueeft] | STD | a5 | MER | A | FOR
54M ‘ MOST | RwF Viakie Added | i
STM_Ackvaled o
5TM_MASeiechon
STM Merdson/Vabusiikind -
SN DiipinFoamat Ty >
STM_DeomaflacesTmes vl
STM_Dacmaicert 3 -
5TM_Tmellodse Vo fined -l

Figure 67: Value Added Tab

STM_Activated
These settings refer to the page Line. You can use these settings to activate
or deactivate the value added for all analysis methods.

STM_Multiselection

These settings refer to the page Line. Activate this property if you want to se-
lect several value added entries simultaneously. More than two value added
entries (value added and non-value-added) Should available for this. For example,
another entry could be Logistics. By using multiple selections you can mark
this work step as non-value-added as well as belonging to Logistics.

STM_MandatoryValueAdded

If this check box is selected then it is mandatory to assign value added infor-
mation for each code in Time Analysis dialog box. An error message appears
if you have not assigned value added information for each code in Time Anal-
ysis dialog box.

By default, this check box is not selected.

To enable mandatory value added, carry out the following steps:
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1) Expand Plan Type Sets > rightclick “Default-STM” and Open STM
Plantype Settings.

Eﬁj Library
=iy Datacards
4/ Datacards
#) oy Datacardentrissblob
+ i) Datacardentries
4+ 45y Datacardgroups
==y Plantypasets
(ﬂ Engine - DELMLA Academy Fellbach
tS Standard-SME
(Y Dl ault-VSRED

- o+ = %

I,. w‘cuw Rights To Slave PTS
‘5 ALD Dem Export Plantypeset

i G ALE Den Import Flantype ek
-+ {J Flanning Stal Manage regular types
SR =Ll =71 Flantype Settings
+ i Glabal Requll Table Yiew Profiles
4 45 Scripts
“q wWaoark Syl
+ 455 \ark Syatan capy
+1.-25) V5 Seripts
Sk Inserl Polnl
Ralaad

Refresh Sort Indes

Modify sort inde:x
Permissions, ,

Prink L3

Properties

Figure 68: Library
2) Inthe STM Plantype Settings dialog, select “Value Added” tab.

3) Select the Value Added Mandatory check box and make sure that is not
checked by default.

homowad | 01 Dt | 101 | TR0 i I | MTA T B 0] MY T Fadd DL MTME | TR Pnn (0] TR TR P NTD | as | vl |2 | P08 | s | MOAT ) Pt Ve sadind | faae

A =

<]

<l

o Counst | lvins

Figure 69: STM Plantype Settings
4) Open time analysis in operation, enter codes and click OK
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Figure 70: Value Added Information
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The error message displays, if you have not assigned value added information
and you will not be able to save time analysis. You have to assign a value to
all codes, only then you will be able to save the time analysis.

Mandatory Value Added Information

! E ‘Walue added information is not assigned to one ar more time codes
L

Figure 71: Mandatory Value Added Information
5) Addvalue added information to few codes and click OK.

ttod Lewdl e Twe Ty 1= - STM RyieTmes
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Figure 72: Value Added Information

m Make sure that the error message does not appear, if it appears then you will
_I not be able to save the time analysis.

Not Assigned Value

1) Right-click Operation > Properties > select STM Plant Type Settings di-
alog box > “Value Added” tab.

2) Make sure that Not Assigned is ‘0’ in all columns.

Gerwrd | Tive | Balinorg | Siemdedon | Andyne Lines | Notes | Vernon Inloeraben Vi 23302 | Evecrity | Atacterant

Vidue Addect

Voesdded | T Nyve Erdesed Percent §¥] Ertured Tae Joe] Cakudsled Perced J5] Coakeudatod Tiewe [soc]
[ Vahs Added Gy 0o 000 22 268

1B Nan v Addad oo oo 0m 16 67 216
Nt Arsgred 000 12% B 7% ]

Figure 73: Not Assigned Values

3) In“STM Plantype Settings” dialog, clear the “Value Added Mandatory”
check box.

4) Add value added information to few codes.

5) Click OK.

6) Make sure that the error message does not appear.
7) Right-click Operation and select Properties.

8) Go to Value Added tab.
9) Verify that “Not Assigned” has some value in all columns.

STM_Display Format
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These settings refer to the page Line. Here you can set how the value added
entries are displayed.

Example

Short name — Name Name

| valugadded) norvalue-added [valueadded| _non-value-added
] NVAP - Unproduktiv O Unprodukhiy
I NVAW - Gehen r Gehen
v v

Figure 74: Display Format

STM_Decimal Places - Times and Decimal Places - %

These settings refer to the page Value added. Here you can set the number of
decimal places for the times displayed on the page Value added.

Example

Decimal Places - % = 2, Decimal Places - Lines= 2 Decimal Places - % = 3; Decimal
Places - Lines =4

\DecimalPlaces] Decimal Places[Lineg  |DecimalPlaces{]Decimal Places[Lines||
21.74 £.93 21738 £.9300

78,75 24,95 78.262 24,9500

Figure 75: Set Decimal Places

STM_Time Update
You can set the option for time update.

4.3.3 Enhancements in MTM-I and MTM-II

MTM-1 Rule Checking Notification Dialog

1) Openthe STM Plantype Settings via the contextual menu. Please refer to
the Figure 42.

2) Click MTM-2 tab The following dialog apperas. Please refer to the Figure

STH Plaatype Settings
MEX i | | FOR | SAN | Most | s | Vamiddd | Edm |
Geosal | MTMA | NTMA AdesD] | MTMARues 1) | MTMAI Rutes i | MIM2 | MTM2Rudes]]  MTM2Rubsell] | sTD | uas |
Epe Action i shvays eekesed in Fight Hand cobarn (A1 [ None blocking eror -
Step s abmaps ariseed i Pight Hand cokun 1821 [Bochrg onor -
Berd and Asme i dhways erdered i Flight Mand cobunn (A7) [h-:;’:b‘qu -t _'_J
et 'Wieight thoukd be asociatd weh Gt o Put (4] [Blocting erer -
Putwisght shoukdte acoccised wih Pt 15 [Ncoetbochrgere K3
Regram ok nol be asagred n congunchon wih Appks Pressus (A6) [Bh:brg o ~|
Put Weght mutt harve an sssocated Get Waght peacadng £ (A7) fak-:trq i TR y— ~|
Corkined Actiors. Get/Put Weight i nat Inded out 345 [ yp— -
[ o Carosl Fechy bep | Detwr |
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Figure 76: MTM-2 Dialog

2) Configure the Blocking’ and ‘Non-blocking’ for MTM-2.

3) Create a MTMtime analysis. Open time analysis.

4) Enter some codes in the left hand column. For example, Line 1  “M20A’

Line 3 “R30C”.
Analysls Lines | Basic Data | Long Text |
Desaription | Frequency | M | Code LH | Time ftmu) | Setup Time (tmu)|  Code R.H. | M | Frequer
1 Move [ M204 9,60 | |
K] Feach | [30C 14,10
8

Figure 77: Time Analysis
5) Calculate the time analysis. A rule checking dialog is displayed.

MTM2: PC, GC, PB, or GW should not be hidden during Body Mo-
tions
1) Create a MTM-2 time analysis. Open time analysis.

2) Enter some codes in the left hand column. For example, Line1 “(“ “B”
Line 3 “(* “PC45")

Analpsis Lines l Basic Data ] Long Text |

Description | Frequency | M | CodeLH. | Time [tmu) | Setup Time ]!mu[[ Code R.H.
7
3 #5toop, Arise 1 [ B £1.00
5 #Place 1 | [ |PC45 | 36,00
z

Figure 78: Time Analysis
3) Adialog appears. Confirm the diaog with Yes.

Combined Motion §|

L ] A high attention mavement iz performed during a body mation.
&/ [btlne 3 andine 11)

Give the residual digtance?

Figure 79: Combined Motion Dialog
4) Calculate the time analysis.

Analyzis Lines l B asic Data ] Long Text ]

Frequency | MW | Code L.H | Time [tmu] |
1 1 [ B 50,83
3 1 | PCAS
] 1 PCH 17.50

Figure 80: Time Analysis

A dialog is displayed asking whether to insert the remaing motion or not. De-
pending on the choice there are these results.

= Result with remaining motion

Analysis Lines I Basic Data I Long Text ]

Description | Frequency ] M | CodelLH | Time (tmu) | Setup Time (tmu) Code
1
3 #Stoop, Arise ] [t B | 61,00
5 H#Place 1 |{ PCas )
7 #Place 1 | PC5 21,00/
q

Figure 81: Result with Remaining Motion
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= Result without Remaining Motion

Analysis Lines ] Basic Data [ Long Text I

Description | Frequency | M | CodelL.H. | Time (tmu) | Setup Time (tmu) Code B.H.
1 | | | |
3 #Stoop, Arise 1 [ [B 61,00 |
5 |#Place i I Bcas
7

Figure 82: Result without Remaining Motion

Add Code PW2 in MTM2
1) Create a MTM-2 time analysis. Open time analysis.

2) Enter a code in the left hand column. For example, “PW2” or “PW7”

Only factors of 5 are valid e.g “PW5”, “PW10”, “PW15” etc. The maximum limit
is for PW/GW is 50.

3) Adialog is displayed on non factor 5 values.

Analysis Lines ] Basic Data l Long Text I

Description | _Frequency | M | CodelH. | Timeftmu] | Sel
Hweight allowance 1 [ ipwl _ 417

1

3 !

5 | Code-Error
7 ‘

Q Code does not exist in the database

Figure 83: Code Error Dialog

Configuration Options
1) Open STM plantype settings of plantype set. Please refer to the Figure 48.

2) Select options 1-4 to customize time analysis presentation.

STM Plantype Settings

General | MTM-1 | MTM-1 Rulss | MTM-2 | MTM-2 Rules | §°

Window Caption |'~'[$'(Vv-\;u"m)ﬂ, )

Calculated time rﬁB +TTU

Enable azzignment per drag and diop v

Sel procezs lmes automatically 1o ‘calculated' [

Subzsystems WVISTM - Bas
WISTM - Ger
wISTM - ME|

Detault Subsystem

Show Delault Subisyztem In Selector v l
Gunerate code IV

Dizable analysiz code [

Show Enterad Times I
Entered Times Head-Only v
S5TM_Showallowance T imes Vv
Dizable Time Type [ e
Dizabls Description i
Dizable Time Linits [ 3
Disable Time Analysis Factor 14

Figure 84: Customize Time Analysis Factors
3) Create any time analysis and open the time analysis.

The controls 1-4 are enabled/disabled as configured in STM plantype settings
of the plantype set. Also make sure the cursor is placed at the right hand code
column at the first line.
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Figure 85: Window with Disabed/Enabled fields as Configured in Plantype Set-
tings
4) Check Show Default Subsystem In Selector. Please refer to the Figure
84.

In below example subsystems MTM-1, MTM-2 and UAS are checked. UAS is
the default subsystem whereas MTM-1 and MTM 2 can be selected as an al-
ternative. On creating a time analysis a dialog is displayed where UAS is pre
selected and MTM-1 and MTM-2 are in the list.

5T Plantype Settings

TR | FOA SEH HOST | RwF Waue Added Evbax |
Geresdl | MTW | WTW-1Rukes] | MTH-1Aules (] | WTH-) Audes ) | WTHEZ | MTH2Aues(l] | MTH-2Rues] | 5TD | uss | WEx |
“Windiows Caption - [$inam=], $iverzornumber]

Caioudsted fine [TTB+TT+Tw El

Enabie assignment pes deag and drop W

Set peoces: mes: automaiically o caculsted

Subeystems WSTH -MTHA -~
WSTH -MTH-2 -
W TH - FwE =2
TETH sl *

Difauk Subestem STH - 1185 =l

Presslected Subeytem =

Figure 86: Example - Subsystems

4.4 Datacards

441

DELMIA Process Engineer® supplies datacards for individual analysis systems
and their time component codes; these datacards provide the time values in a
clear form and thus increases the efficiency of the analysis process. In addi-
tion DELMIA Process Engineer® permits the creation of custom datacards.

This makes it possible to integrate company-specific data conveniently and
quickly into the process analyses.

The graphic datacards permit the quick and efficient creation of sequence de-
scriptions to manual and partially automated workplaces.

Datacards in the DELMIA Process Engineer®

Datacards are available in the DELMIA Process Engineer® for the following
analysis methods:

MTM-1, MTM-2, MEK, STD, UAS, and SAM

Standard Time Management
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4.4.1.1Example: MTM-I Datacards
The MT M-I datacards consist of "MT M-I data", "MT M-I manual", and "MT M-I
body":.
=  Datacard “MT M-I manual" describes activities of the hands and arms as
well as area of vision functions.
= Datacard “MT M-I body” defines body, leg, and foot motions.

=  Datacard “MT M-I data" combines the two datacards.

DELMIA Process Engineer® recognizes two different types of MT M-I data-
cards:

= The "normal” datacard (Figure 87) with abundant information on the table
values.

= The "narrow" datacards with little or no information on the table values.
The "narrow" datacards contain all table values of the "green” MTM card.

The narrow datacard is suitable for the everyday user of the MTM-1 analy-

Ses.
-l0ix]
MTM |
Reach Position Body movements
{CaseB A8 I | $S rrﬂ.)okmovewm
fCass “Rell [ NS |vith heayy pressure
CoseO | ‘ close S fFootrrmunertNZ{v-lScsq
[CaseE RE ffS , [ 150m
i Wk S | [Powtm  [Caswed
1Get GIA 85 | [Case 2
G NS | [Sidesep  [Casel
B B | [Case 2
Regasp Gz | Disengage D | o
| Transfer G3 | | Tum T pe—
[Selecting: Gas Apply pressure [Eoxt oo
(gasp Y = — | 7 v
G4C| Regiasp APA | (e A8 [M-a-
{Contact G5 _;»,m = ﬂ/,’rjéﬁ»im-bolﬁ.kms KBK_| [Distance ||
: Bring o Adise _AKEK | Er\i\/eighl |
S M- I Eye- [k down ~ s oK
octions [Stard up S10 | Cancel
Release [Eve s » Process time
[OpenFingers AL | fevel "] resticted PTU:
[Release contact _RL2 | ftesting €F | |unesticted PTE-

Figure 87: MTM-I Datacard

4.4.1.2Example of a UAS Datacard

Different types of UAS datacards are also available. The datacard with little or
no information on the table values is used in the standard implementation.
This datacard is suitable for the everyday user of UAS analyses. Furthermore
the area for the analysis lines remains open with this type of datacard.
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R=TEY
uas I Electrics | Clamp.Loa... |
Get and Place appIox. [ aa
Easp =<1 e AR
close AC
Diffieult spprov. 4D Code from the Datacard.
loose AE
Walking x:
close AF . 9 I
- AG lere you can select a
Ll SORIP distance of between 1[m] and
>1to=<8 approx. AH 11[m].
loose A %
e aK Walking -
S Bto=22 aPpIOR. AL Here you can enter the
o _AM distance directly.
close AN
o J
Place approw. Pa
loose PB
close PC
Opeisle [Tonge _BA | [
g PR 1m Fm
Facilities approx. H e am
loose HE m am
closs i 4m 10m
Motion cycles Tmove  ZA | S Tm
Sequen. _ZE Bm Cancel
Shitt [ ZC » Distance [m]
Fasten or loosen I ZD |
walk £ m Ka | K& > 0K |
Bend.... /5it, Up Ke_ | KC _ Cancel |
Wisual control _KA_|
[Process Time i _ETi[ ﬂ_‘

Figure 88: UAS Datacard

Creating New Datacard/Datacard Groups

You can create datacards and datacard groups in the directory Datacards in
the system library.

fBfubrary
E] b gD atacards
#-“3 Datacards
[#-4y Datacardentries
. @42y Datacardgroups
i__—_?‘ Plantypesets
[#--4=4 Planning States
[+ Raw Materials
-4y Scripts

Figure 89: Datacard Directory
To Create New Datacards

1) Open the directory Datacards in the system library.
2) Select Datacard < New < Datacard.

47
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= m Library
[=-4=y Datacards

[ L atacards

- &y Data
-5 Plantype:  CUt

Copy

LETETence

Set Insert Point

Figure 90: Create New Datacard
3) Enter the following values in the properties dialog of the datacard.
4) The datacard can be assigned any name under Name.

5) The text entered under Description is later displayed in the tab of the
datacard.

6) The subsystems for which the datacards are available are entered under
'subsystem’. If several subsystems are entered, the individual short names
of the subsystems are entered so that they are separated with a comma.
Subsystems refer to the individual process analysis methods.

For customer defined datacards enter MOST/SAM in Subsystems.

I Datacard <New Datacard> i ] o x|

Datacard properties I

S |
Beneral

Name IDatacard 1

Description |
Subsystem  [UAS, STD

Modified 06.07.2005 14:23:26
Created 06.07.2005 14:23:26

oK I Cancel l Apply I Preview I Print

Figure 91: Datacard Properties Dialog
7) Select Edit Datacard in the contextual menu in order to edit the datacard.

= ',ai Library
r—}«‘_j Datacards
(—J{:-_:q Datacards
» Datacars
B vtz

- [B] M-z Execute Script
Export Datacard

{ra)

)

= (@l|e
& [B] sTD2 Copy
w- [E] vas Faste
- [&] vast Paste Reference

Figure 92: Edit Datacard

8) The Datacrd Editor dialog appears. The properties Name, Description,
and Subsystem can be edited in the dialog that appears. The source code
of the datacard can be edited in the input field Source Text.
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ﬂDatacard Editor 1 =10/ x|
Name |Datacard 1
Description I
Subsystem lUAS :]
Source Code | 00001 define mp menue i‘
00002| define mpp mp

00003| define tm text_modus

00004| quit text="#Cancel"

00005) ok text="#0K"

00006 | mp=text,code button=code haupt
00007| {
00008| mpunkt text="HGet and Place\nEasy =< 1" mp

00008| mp=text,code hier button=code

00010 {

00011| mpunkt text="#approx." code="A4 "' weg be="#Get and place" mp
00012| mp=text button=text

00013 |

00014 mpunkt text="<=11201l __cm__" be="#Get and place" code=541 einheit=cm max=2
00015  mpunkt text="<= 1501l __cm__" be="#Get and place" code=2442 einheit=cm max=2 ;]

q Build £ Debug |1| l )|

Figure 93: Datacard Editor
A new menu item and new icon bars feature here.

Options...

Figure 94: Menu Items and Icon Bar
9) Select the menu item File < Save in order to save all changes.

10) if the field Save Before Execution is activated in the properties, the
changes are saved whenever the menu items Datacard < Compile, Data-
card < Create or Datacard < Execute are selected.

11) If the menu item Datacard < Execute is selected, the datacard is ex-
ecuted and displayed in a separate window. As soon as the code is se-
lected, its parameters appear in the output window of the datacard editor.

Standard Time Management Version PE 5.21



A 50

(! E———
) | Yot
Aaan o vrve o
e T et |
R
Sibmeen Lo 3
Wit Lo e I = e o

o
B L TR I,

Lo i L P LD T -t
el | bty v

|
Hut ot ot Biben cnbehl ragne Mdrobuen et
(T

-'WWN

L L LRI P e
UNIAL ) Mt by ral

LT L BT Sy [
NI bty rama!

P A e N e
L

=

I

E.

| T

l s PODR e a1 |

R R T ) |

| K

R P ‘
|
|

T ———
- (R R e

< -
L g crwiee Dawml )
"

sqqeresg AEMAERERE AR R

B | e PIUA Cann v |

B T R e )
[wimg

U

ey
Wit st (ommd |

|
1 ! bl wgber Cogmmt ’
|

. B— |

Figure 95: Datacard Execute
To Create New Datacard Groups

1) Open the directory Datacards in the system library.

2) Select Datacard groups < New < Datacard group (Please refer to the
Figure 90). The Datacrdgroup properties dialog appears.

3) The datacard group can be assigned any name under Name.

4) The subsystems for which the datacard group is available are entered un-
der Subsystem. If several subsystems are entered, the individual short

names of the subsystems are entered so that they are separated with a

comma.
M Datacardgroup <Datacardgroup 1> 3 f-]g}‘}_
-
General -

Name '|Datacardgxoup 1
Subsystem [UAS MEKSTD

(el =l sl il |

Figure 96: Datacard Group Properties

5) If you want to edit a datacard group select Edit Datacardgroup in the
contextual menu.
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4.4.3

= m Library

[—j‘fﬂ Datacards

44 Datacards
< Datacardentries
[—j@ Datacardgroups
=0 ;
@ @ UAS Edit Datacaltgroup
&; @ ST Execute Script
Fﬂ @ S Export Datacardgroup
@ @) MMz iz
- vt Copy
¥ = Rooca

Figure 97: Edit Datacard Groups

5) The Datacrdgroup Editor dialog appears. Datacards can be edited in the
datacard group editor. Please refer to the Figure 98.

6) The subsystems that receive access to the datacard group can be se-
lected in the selection list Subsystem.

7) The available datacards appear on the right side under Available
datacards, corresponding with the marked subsystems.

i Dat acaedgroup Lditor

Plogre ]
m Name | Descion | Subeyster
Gopapipen | Mt REH e
MEE3 Clawplocenfssemn  MEK
\ a ST Generdd STD
g ?:: j £102 Body Wiite Read STD
> UAS ues LS
& Stardad d3a j uas1 Ebechics L5
uas v uas2 Clwolocosn Tet M LIAS

Datacad 1 LS

[) o

Natwe | Desesgtin |

0O

| | 3

Figure 98: Datacard Group Editor

8) These can be assigned by a double-click or by pressing the push button
3. The assigned datacards are listed in the list view Datacards.

9) You can use the push button @ to remove the marked datacards from the
set. These removed datacards are then listed in the Available datacards.

10) In order to change the sequence of the datacards in the compilation, they
must be marked and moved upward or downward either with the corres-
ponding push buttons in the list @& or by drag and drop.

11) If a subsystem is deactivated, the corresponding datacards are removed
from the editor — the tab datacards and the tab Available datacards are
removed.

12) The changes made are saved via the menu item File < Save.
Opening, Importing, and Exporting a Datacard

To Open Datacards

If you want to open a datacard, you must first open a process analysis.
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1) Select a process in the process structure.

2) Open the contextual menu by right-clicking and select Edit (Create) Time
Analysis.

[=E @ Prozess Planung, 1
-8 New Process Plan, , 1, New Process Plan
= DE Mew Process Flow, 1, New Process Flow
PE- “i2 Mew Element of Work Cycle, 1, New Elemen
- w Attributes at Same Time
G314 002, :  Change Protocal
[T 003, 1 Delete Time Analysis
AU Edit (Create) Time Analysis
) g 005, ;  Execute Script
-0 006, ;  Highlight Usage
TG 007, :  Versions
Calculation »

Figure 99: Open Process Analysis

3) Select , the subsystem (process analysis method or datacard group)
s from the selection list under the icon for datacards.
Detzcardgon | 4)

=
)|

All available datacards for datacard groups and process analysis methods
are displayed in the selection list.

5) The last selected subsystem is opened every time the icon is activated.
6) If a subsystem is selected the datacard is opened in a separate window.

Pfipatacard - Datacardgroup 1 o =] 4
UAS  Electics | Clamp Loo.. |
installing
Braid wie  \Approx.  fist 8B0em [ MALVA
gable. B [nest30em  MLVE
at stip s
precise lper 30cm M-LYC
Hamess Approx. ilitsl 50 cm M-LVD
SR gt next 50 cm M-LVE
precise per 30 cm M-LVF
fasten
Clip or wo tool M-LBA
B w tool M-LBB
[ i {wedeform— [wntanl M-LBC

Figure 100: Example: Datacard

7) Ifonly one code is selected from the datacard, it is entered in the analysis
lines of the process analysis.
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OmProsswarer ] icix
Mehodles 85 Time Type = v Nbecoirats | 1 e | 50003 i
Descripion 001 =] | st Shukansost | 1 [ 000

™w [ 0000
= 16 [ 50000 tm
dnseedToes | x| BaseTime: s ¥ | ArdpedTwe [ 3 1RG 003t

Fndysn Lnes lBasl:Data] !.mg-?end[ code from datacard

[ Ocscipion __[H[P] D[ Code |Time o] TmlFrequenl Total VA | WA B
= o 2] C
2 ]:ammwdﬂaaem Ak1 1z 1200 [+ Urgrodkliy
= —7 = ‘
4 |Getaniglce 81 L 18w r
5 |Getendpiacs Eo I 2®m | AW [ ~
5 |Getanigics AT 8m |1 &1 [+ =

Figure 101: Use Code from Datacard
To Import Datacards/Datacard Groups

1) Select Tools < Import < Datacards..." in order to import datacards and
datacard groups.

Tools
Settings 4
Change Password. .. Chrl+w
Print Eorm 4
Stare List Propetties
Delete Project
Cleanup Graphic Directary
Merge Tool...
STM Time Update...

Plantypeset

Database Utilities
Datacards..,

Figure 102: Importing Datacards

2) Inthe subsequent dialog the XML files to be imported (which contain the
datacards/datacard groups) are selected. Please refer to the Figure 103.

The datacards are re-compiled when they are imported via the graphic inter-
face, but they are not re-compiled when they are imported with the tool dci-
meX. Please refer to the Figure 105.

Notes on Importing

New objects are created in the database whenever datacards and datacard
groups are imported. If several datacard groups with the same datacard have
been exported, the previously identical datacards exist in duplicate with differ-
ent poet-IDs in the database after an import. In order to prevent this, all data-
cards/datacard groups must be in one file.
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Look in: I 3] DatenkartenE5

21

- !
9] datacardentries.xml 2] sam.xml
2] ek, xml 127 std.xml
o =
19 most. xml (2 uas.xml
9 mtm 1, xml
9] mtmn2. xrnl

grwf.xml
File narme: l | Impaort I

Files of type: ]Datacard Import/E xport Files (*.xml)

[~ Open as read-only

9 [

Z

Figure 103: Select XML Files
To Export Datacards/Datacard Groups

1) Select the datacard.

54

2) Open the contextual menu with the right mouse button by clicking on a

seected datacard or datacard group.

5) Select either Export datacard or Export datacard group.

=t m Library
[=-4Z4 Datacards
(-4 Datacards
53 {3y Datacardentries
=] @ Datacardgroups

- [ (R

# @ UAS Edit Datacardaroup

) @ STD Execute Script

o] [@ SaM Expott Datacardgroup

@ @ MTM2 Gyt

- @ MM copy

w-E MosT  paae

& @ MEK Paste Reference
[#-42y Plantypesets Set Insert Point
¥4y Planning States  Delete
-5 Raw Materials Reload

Refresh Sort Index

{3 Scripts
A%y Work System Cr

Modify sort index

[+

Figure 104: Export Datacard Group

6) The Export Datacard dialog appears. Specify the directory and the name

of the target file in the dialog.
Note

exported.

4.4.4

When exporting datacard groups, the corresponding datacards are also

Import - Export in Batch Mode; "dcimex.exe" Tool

You can use the tool "dcimex" to import datacards into the database in batch

mode (via the input prompt). The database settings for this are taken from the
registration editor. Only the user name, the corresponding password, and the
file to be imported need to be specified as transfer parameters.
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L WINNT system32h cmd.exe

D:=“ep_enext_pebl2-ergoplan—pe512 veotergoplan“hinsdebuguXdcimex —u=admin —p=admi,
n D:vwep_enext_pe512sergoplan—pe512_votsergoplansepclientsergotimesdatenkartensdk
_standard/uas.xml

wxx DCIMER 1.8 (R12} — Copyright (c) 2083 DELMIA GmbH sexx

Progress: 108

Import result:

3 Datacards

1 Datacardgroups
Obhject{s> successfully imported.

D:vwep_enext_peSl2sergoplan—pe512_votrergoplanshinsdebugu?>

Figure 105: Example for the Tool "dcimex"

Examples:
Use the switch -h or -help to find out which parameters you can use.

Decimex —h or decimex —help

D:\DELMIANPPRServer\program\bin>dcimex —h
Usage: DCIMER [-u usernamel [—p passwordl] [FILE]l -h
Import datacards/—groups and —entries into database.

—u username Username used for login

-p password Password used for login

-y Print version information and exit

~h Display this usage information and exit.

Example: DCIMER —u "admin' —p "admin' import.xml

Figure 106: Decimex —h or decimex —help

Example of File Import:
dcimex -u=admin -p=admin uas.xml|

dcimex —username=admin —password=admin uas.xml
4.45 Customer Defined Data Cards for Subsystems

Perform the following steps to create customer defined data cards for MOST
and SAM. The steps for creating both the cards remain same.

1) Crerate a new datacard. Please refer to the Create New Datacard.
2) Enter the datacrd properties and make it a MOST data card.

M Datacard =<Mew Datacard> E\@@
]

General

Mame |Customer Mozt

Description |

Subsystem |MDST
Modified 12.10.2006 14:38:47
Created 12.10.2006 14:38:47

Figure 107: MOST Datacard
2) Create datacrd group. Please refer to the Create New Datacard Group.

4) Select the data card ‘Customer Most’ from the right side to the left side to
make it active.

5) The standard MOST/SAM data card is displayed in a separate window,
not in the same like the user defined one.
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Figure 108: MOST Data Card Displayed in a Separate Window

7) Three digit numbers are displayed in MOST datacard index number list
when size of windows system font is changed.
To change system font, right click on windows desktop. Open Properties
< Appearance < set font size to Extra Large Fonts.

Datacard [MOST]

W ey
2 o

Irviwn » 301 ﬁ-: Dot wwersn 3 | Pl o
W 3

lemenee ]

Do |

(T — 0 =]

Sl Tl (el ™| @] —

Figure 109: Display of Index Number List
4.5 Formula Assistant

This section discusses how to activate and use the formula assistant.
4.5.1 Activating the Formula Assistant

Follow the steps described below to activate the Formula Assistant:

In the DELMIA directory for the \PPRServer\data\STM\ server, three .xml files
are available: stm.xml, stm_allowance.xml, and m_parameter.xml.

The layout of analyses can be managed by means of the stm.xml file. The de-
fault setting does not allow for a parameter to be entered in the XY-column or
allowances to be shown in the TE-Times column.
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1) To activate the Formula Assistant you must rename the
stm_parameter.xml file found in stm.xml. This results in the availability of a
new column in the Line tab.

Ansyis s | B Dola| Lo Te

Desciiption [H[P[ D]  Code | Time [umi) [Ti Tolal Time {(m) |
1 [Getandplace A 12007781 1200
2 |Gelaodplce [ 1R I 2000(TT8 )1 T 21',0'0}
3 |Getandplacs [T [ iAa3 [ D0ITTE ; |

Figure 110: New Column in Lines Tab

The stm_param.reg file is found in the same (\PPRServer\data\STM\) direc-
tory. Run this file.

Two new entries are found under the settings for analyses:

STM_ShowdllowanceTimes v
STM_ShowParamFrequency v
STM_ParamFreqPrefiz l__
STM_ConfirmanalysisDeletion v

Figure 111: New Settings for Analyses

In addition to this, the Formula Assistant icon is active the next time an analy-
Sis is opened.

This explains the warning mentioned at the beginning of this section. To show
the TE-Times column, the stm_allowance.xml in stm.xml must be renamed. It
is not possible to combine the stm_allowance.xml and stm_parameter.xml|
files. Only one of the two options can be active.

Caution

It is not possible to display the Formula assistant and the Parameter Fre-
guency column with the TE-Time column and the allowance addition simulta-
neously on Base times. Only one function can be active at a time.

Using the Formula Assistant

The STM_ShowParamFrequency function must be activated to call up the
Formula Assistant. This function can be found under the settings for analyses
in the plantype set.

1) Open an analysis.

2) Activate ﬁ] icon in the Analysis toolbar.
3) The Formula Assistant opens. Please refer to the Figure 112.
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Figure 112: Formula Assistant

The Formula Assistant can be used to extend the analysis code with the assis-
tance of predefined attributes.

The Frequency column can be used to enter the frequency with which the
time component is utilized in the analysis. However, formulas can also be en-
tered in the Frequency column. Theoretically you may use all functions as
described for creation of macros. In practice, however, using all these func-
tions does not make sense and in most cases it is sufficient to use the four
basic calculation options. This also applies to the Formula Assistant.

The Formula Assistant overwrites the formulas entered in the Frequency col-
umn. The formula created with the assistance of the Formula Assistant is en-
tered in the Param. Frequency column. At the same time, the values for the

formula are entered in the Frequency column and marked as write-protected.

This is illustrated by the following example:
The following three analysis lines are found in a UAS analysis:

Code Time (tmi) Tim| Frequency | Param. Fre Total Time [tmi
Adl 12,00/ TTE |1 12,00
Ab2 21.00{TTB {1 21,00
AA3 30,000 TTE 1 30,00

Figure 113: Analysis Linesin UASAnalysis
The first cell is selected in the Param. Frequency column.

The Formula Assistant is opened and the formula described is created.
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2 rormula Assistane TS
Parameter Name | Parameter value o~ s | I
estimated_ttu u}
estimated_tw u}
firsttimetarget u}
implicitFilterbehavior u}
isdirty u}
markcoloringraphblue 255
markcoloringraphgreen 255
markcoloringraphred 255 _J
mtbf u]
mtkr )
number_of_units 1
planningstatetype 1
productiongroup u]
productionvolume u}
relbboxenovia_xmax o
relbboxenovia_xmin u}
relbboxenovia_ymax u} -
<« I _>_|_'

~

{number_of_units*6)/3| = I
]| sl

Figure 114: Formula Assistant

After creating and calculating the formula, press the button Copy the formula
in the line.

4) The formula created is now written into the selected cell of the Param.
Frequency column.
The values of the formula are in the frequency column and the cells are
shaded grey.
The Formula editor in the Formula Assistant is empty and the second cell
of the column is selected.
The Total Time has been increased by the formula value.

5) Anew formula is created in the Formula Assistant and the Copy the for-
mulain the line button is pressed.

Code Time (tmi) | Tim{ Frequency | Param. Frequency| Total Time (tmi)
A41 12,00{TTB | (1,000°6)/3 [number_of_units"6)/3 24100
AA2 21,00|TTB | (4+2)/3 (4+2)/3 4200
43 30,001TTB |1 [ 30,00

Figure 115: New Formula

6) The formula created is now written into the second cell of the Param. Fre-
guency column.
The values of the formula are found in the frequency column and cells are
shaded grey.
The Formula editor in the Formula Assistant is empty and the third cell of
the column is selected.
The Total Time has been increased by the formula value.

With the assistance of both the Line down and Line up buttons, the formula
can be removed from the Param. Frequency column and be reloaded in the
Formula Assistant.

When working with the Formula Assistant, notice the large number of parame-
ters in the parameter list that often have the value of zero. Most of these pa-
rameters are therefore not suitable for creating formulas.
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STM_ParamFreqgPrefix Function

The settings for analyses have been extended by a further entry that can be
used as the Formula Assistant is activated, the STM_ParamFreqPrefix func-
tion. To use this function, enter the first letter of the parameter to be seen in
the Parameter list of the Formula Assistant.

STM_ParamFreqPrefix IallowancetimeJ

Figure 116: STM_ParamFreqPrefix Function

Once the Formula Assistant has been opened, only the attributes in the pa-
rameter list that begin with test are available. This setting enables the use of
displayed Parameter only. All other attributes are no longer suited for a pa-
rameter.

Parameter Name I Parameter Value

allowancetime_1 0
allowancetime_2
allowancetime_3
allowancetime_4
allowancetime_S
allowancetime_6
allowancetime_7
allowancetime_8

ocoooooooO

Figure 117: Parameter List Attributes

In Figure 117, three new attributes have been created including values at the
STM - UAS plan type.

For more information for description of how attributes are created and edited is
found, Please refer to the Administration Manual.

Comment on Attributes
The only attributes used are those from the plantype utilized to open the assis-
tant, or in other words, from the Time Analysis type. Attributes from other

plantypes (i.e. processes) cannot be used.
Tips for Working with the Formula Assistant

A negative result from the Formula Assistant cannot be evaluated. The follow-
ing error message appears when calculating the formula.

=
@ value must be > 0

Figure 118: Wrong Value

Only the parameters found in the Parameter list can be used. All mathematical
functions, including those used to create macros, can be utilized when working
with the Formula Assistant. Please refer to the Creating Formulas (Macros)
and Procedures and Functions. An incorrect parameter or any mistakes occur-
ring while entering the formula are recognized during calculation. For example,
the formula contains: sinus(test_dbl2

Two errors are noticed: The sinus’ function is not recognized by the Formula
Assistant and the closing parenthesis is missing. During calculation the follow-
ing error message appears:
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Error in Parameterized Formula x|
6 Unknown formula parameter 'sinus’

Figure 119: Error in Parameterized Formula

Correct this error by using the appropriate spelling for the sinus function
sin(test_dbl2.

Following the correction, the missing parenthesis is recognized as an error.

wrong value S

@ Error in Formula

Figure 120: Wrong Value

Before copying the formula into the analysis, it is always advisable to check
the calculation. By doing this any errors can easily be identified and removed.

4.6 Distance Component

4.6.1 Measuring Distance via Graphics

In DELMIA Process Engineer® it is possible to design workplaces (stations

and work systems) graphically and ergonomically. These graphics can be di-
rectly used in a process analysis for distance measurement.

The graphics can be used in MTM-1, UAS, or MEK analyses.
Procedure

1) Check whether this station/workplace has a graphic assigned to it.

2) Drag the workplace group to a process analysis in the project library. The
search for a suitable process analysis is facilitated if you have filled out the
Code input field on the Header data tab.

3) Select a relation.

. e
) (Rge _Ifecowcotiore  Tom
- ,(_ﬂ STM - LRS -& o of Work Places

e (U1, b ranfSabdapartment (Geaficl

R EW

TR A

& Y1t

¢ ':; Lt '

CU Marstabvorgang ot 1

+ (J Mortagevorgang 1.1 —1

€U New MTIURS, § : - =

i ) Newe MTM-URS, 1 Name | [ oK l

2 CJ Hew MTM-UAS, 1 process stachss resouce

(3 New MTNURS, § process detaches (es0uce Cancal I

- (Y Hew MTIeLRS, 1
- €8 New MTMUAS, §
¥ (—:J Progesssnalyse 1, 1

CIO0eSS s reqouncs

Figure 121: Link a Resource with a Process Analysis
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The preliminary work is thus complete.

4) Open the process analysis on the process.

5) The entry Activate measurement tools is now unlocked for editing in the
Analysis menu. Activate the entry.

jdaicﬂlétet)i&ances

B) patacard

r;— Activate Measurement Tool
Rule Checking:
Bid Usege
Pt pregen ¥
rint >

Figure 122: Analysis Menu
6) Open the data card and select a code.
The graphic and a dialog for distance input opens.

Dt s | e

e —
Abswdy st | W of rwbe Ceswen e Cywl Tywl Dawvaivel Ve
e
res
rmy f

'fzprimgnfrnnrp
] e e

b

e

:

Figure 123: Distance Input

Now you can adapt the analysis procedure to the given or planned conditions
using the graphic and the Distance Measurement dialog.
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Figure 124: Distance Measurement

Figure 125: Distance Measurement Graphic

If the distance measurement is to be precise, zoom in on the graphic. The de-

tail level increases along with the zoom factors.
7) Select the starting point.

8) The selected component is marked in the graphic, the checkbox to point
no. 1 is activated, and the name of the marked components as well as

their coordinates is displayed.
9) Select the end point.

10) The selected component is marked in the graphic, the checkbox to point
no. 2 is activated, and the name of the marked components as well as
their coordinates is displayed. The total distance is displayed at the same

time.
11) This value is entered into the table if you click OK.

If you want to change one of the points, deactivate the corresponding check-

box. Then you can select a new point.

Standard Time Management

Version PE 5.21



AR o

4.6.2

4.6.3

You can leave the graphic mode by switching off the datacard.

Unique Points Regarding the UAS Process Analysis
In UAS process analyses you can choose between the left, right, or both
hands in an additional input field.

12) If the end point was selected to be larger than the maximum distance, an-
other input field in which the additional KA code is displayed is made
available.

13) You can also enter an intermediate point for AB and AC codes.

14) The starting point and the end point are marked in parentheses () in col-
umn E of the table.

The rules applicable to the use of measurement tools are listed in the following
sections.

Effect of Changing Graphics in Distance Measure-
ment

If the graphic changes, you get the following message when you open the
process analysis.

ST™M x|

L ] One or more graphic objects were modified since
\'/ generating the codes with the measuring tool.
Thus some codes can be wrong now.

Do you want to recalculate the affected codes?

Yes No I

Figure 126: Message when you Open the Process Analysis

If you click Yes as a response to the message, DELMIA Process Engineer® try
to implement the changes of the graphic in the process analysis as well.

The rules applicable to the use of measurement tools are listed in the follow-
ing.

Rules for Measuring Distance

Longest motion of a consecutive motion is decisive for the time

For example, picking up of a component with a distance of 10cm and placing
with a distance of 25cm.

= AA2

Combined motions (pick up and placing with walking)

Motion lengths that occur immediately after walking motions are analyzed with
distance range 1

For example, picking up a part (10cm), walking 2m, placing the part
(50cm)

AA 1

KA 2

ABER: Picking up a part (40cm), walking 2m, placing the part (80cm)

AA 2

KA 2

since the motion of picking up is the longer motion, it determines the time
period
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AUTOMATICALLY ADDING BODY MOTIONS:

If an AA code on the datacard is selected and points in the graphic between
which there is a distance larger than 80cm are selected, then

™DELMIA Process Engineer® automatically adds a body motion

KA (with the corresponding number).

Picking up and placing (Axx): 3 points

Starting point (position of the hand before the motion)
1st Target point (position of the when picking up the part)
End point (position of the hand after releasing the part)

Placing: (Pxx): 2 points
Starting point (position of the hand before the motion)
End point (position of the hand after releasing the part)

Handling of auxiliary devices (Hxx): 4 points

Starting point (position of the hand before the motion)

1st target point (position of the hand when picking up the auxiliary device)
2nd target point (position of the hand when placing the auxiliary device)
End point (position of the hand after releasing the auxiliary device)

Actuate: (Bxx): 4 points

Reaching of the actuator component (i.e. the first two points) is in this case
essential for the calculation of the motion length

Starting point (position of the hand before the motion).

1st target point (position of the hand when picking up the actuator compo-
nent)

2nd target point (position of the hand after the first motion of the actuator
component)

End point (position of the hand after releasing the actuator component)
The remaining points are nevertheless required for the definition of the posi-
tion of the following motions.

Cyclic motions (2xx): 3 points

The necessary motion lengths (i.e. the last two points) required for a simple
path are in this case essential for the calculation of the motion length
Starting point (position of the hand before the motion)

1st target point (position of the when picking up the part)

End point (position of the hand after releasing the part)

WALKING (KA) SIMPLE

Starting point (position of the body before the motion)
End point (position of the body after the motion)

= Distance between two points KA (e.g. number = 4)

WALKING (KA) MULTIPLE

Starting point (position of the body before the motion)
1st intermediate point

2nd intermediate point

nth intermediate point

End point (position of the body after the motion)

= sum of all distances KA (i.e. number = 8)s

CALCULATION OF THE DISTANCE:

Since the motion of the human hand is not linear but curved, the distance
measured is multiplied by the factor 1.2. (except when WALKING)
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4.7 Time Update

Ly

4.7.1

Time change within an analysis is followed by a test and, if necessary, a new
calculation (time tracking) of process time components.

Note

Changes within individual processes are always tracked, regardless of the
active settings!.

To do Time Update for a Project Manually

1) The property Allow Time Update is available in the properties of a
project. With it you can set whether this project is taken into consideration
in the time update. An update is permitted if the box is checked. These
properties make it possible for you to exclude data that should not be
changed from a calculation.

&llow Time Update u

Figure 127: Project Properties

2) Use the time update in order to make changes in imported data, analyses
from older versions, or allowance sets take effect. A completely new cal-
culation of the selected project(s) is started whenever the time update is
activated.

Note

The time update can be very time intensive in larger projects, and it should
therefore be executed only when it is absolutely necessary (For example, after
an import).

Starting the Time Update

To Start the Time Update

1) The update is started using the menu item Tools < STM Time Update.
| Tools Settings >

Chrl+4

Change Password...
Print Form >
Store List perties

Delete Project
Cleanup Graphic Directory
Merge Tool...

STM Time Update...

Import >

Database Utilities >
Figure 128: Start STM Time Update

2) APIlantypeSets dialog for selecting the plantype set opens. Select a plan-
type set.

3) ATime Update dialog with all of the projects that use this plantype set is
opened.
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Enabled Projects

Project Name | Tvpe |
Trainingsprojekt Project
Logistic Project

Disabled Projects

Project Name I Type l
[ STM-Library Template
[ Projekt mit Zuschlagen Project

Select All I Deselect All | Update “ Cancel I

Z

Figure 129: Time Update Dialog

In the lower part of the dialog are all projects that have the property Allow up-
date deactivated in the project properties. These projects cannot be selected.

In the upper part of the dialog are all projects that have the property Allow
update activated in the project properties. For the update you can select an
individual project, several at once, or all projects.

4) Start the update process using the button update. You can cancel the up-
date with the button Cancel.

The progress of the update is displayed in the following dialog.

¥ Time Update a

1 Project Is Being Updated

_ Project

Logistic

Process

Processanalyse 1

Current Project

All Projects

I

Update completed!
No differences have been detected.

Elapsed Time:  00:00:01 geyels] | Close I

Figure 130: Update Process Progress Dialog

4.7.2 Time Analysis Reference Report

1) Open a project in DPE.

Standard Time Management Version PE 5.21



68

2) Open a Process in the structure. In Figure 131 the selected process is

‘Hauptprozess Motor X35 Linenfertigung’.

Filw  Edit Tools  View  Help

oo 1 R G| o | HE 0 = e *

e Tralningsprojell Motor <a%
VA Produbtarchily Motor Kan, |
AU rorens Planung Mobor $a%, |
L L] /\llluuﬂ g Motar St LINTENFER TIGUNG, (06), 1
| “!llli'lllt s MOEOP SN LINTENPERCTIO0ING, |
v AT Meter aul Ladungatrhger positianieren (90 Gracd vor, 90 Grad link, |
b AT Maker vor Ladungeteager trerrmn dne i Gitbmebos stallen, 1
v T Motarbl @ Ladunasty, positionieren (90 Grd surack, 100 Grd fin, 1
G T Matorblock aul Ladungstsger positionieren (Orehung 90 crad vor), |
v Motorblok aul Ladungstehger positionieen, 1
V= Bausats Kurbelwelle in Matorblock, 1
" Schwungechelbenschute auflegen u, verschrauben, |
u m Kot bmlge b mmmmnt 1OF g sl lsgmn o, veesebrsobise, |
V" m Bavsate 2ylinderlopt auflegen u, verschirauben, |
v B Typenschild auftragen, |
VR Verbilstoppme o oakGuaml sinfOhee, 1
" m Noclmnwellanbausate sinlegen, |
Wk vurbelgehsusedeckel autlegen u, verechrauben, |
'
'
'
'
'
'
'
’
'
|
'

L2 vitemmehiled sl lmgen uned versehaobeen, 1|
| m Pavmat e Kol il Placal i Matorblock sinlegen, |
LS Gecrackter Pleulagerd ., Glachépl u, Glaitlager einbauer, |
LI ventil 4 Ventilfeder sinfohren, 1
L Bavmal s schwungechsile sinbsuen, |
12 nausats Spule elinbauern, |1
| LB ausate AbdeckungdAniasser aullegen u, verschrauben, |
1 Verwe b sty Bt e Alchae kg s Anlassme mit sl 1
m Bausats Vergaser auflegen und verschrauben, 1
A vausate schalldsmpler aullegen u, verschrauben, |
I Cunriier it platbs aullsgmn oo aosebrsuben, 1
Y] m Lurtriver sinlegen u, Abdeckung auflegen u, verschrauben, |
I Ablaurplanung Mator o5 INSELPERTIGUNG, (), )

Figure 131: Select Process in DPE

3) Right-click the selected process node and start time analysis reference
report, the entire subtree is searched for attached time analysis.

If a time analysis is attached the data of the time analysis is read to create a
time analysis reference report. The Search for Code dialog apperas to filter

the codes.

Search for Code

Walue:

Figure 132: Search for Code dialog
4) Inthe Search for Code dialog enter:

= Adistinct code like ‘AAT’
= Acode family like ‘A*’.

5) After entering the code and exiting the dialog with OK the Save Report As

dialog is displayed.
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Figure 133: Save Report Dialog

6) Select the name and the location for the report file.

7) The content of the report are displayed in an Excel file.
To Define Content of a Report

1) Click Tools < Settings < Maintenance Tool < Global < New Value.
Define a new entry genReferenceReport in the settings.

Settings

Blobdl | Lkeer | Local Machine | Curent Liser |

|
e

|
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pning
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Figure 134: Settings Dialog

Report Description

You can define the contents and sequence of report. Most attributes of
process, analysis, and analysis lines can be reported. The content of report

includes:

= <HEADER>attribute; is the object where the report was started on

= <PROCESS>attribute; is the object where the report was started on

Standard Time Management
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= <ANALYSIS>attribute; is the time analysis
A attribute is the logical name of an attribute. The entries in definition file are:

<HEADER>nameshort
<PROCESS>name
<PROCESS>nameshort
<ANALYSIS>name
<ANALYSISLINE>code
<ANALYSISLINE>analysisdescription
<ANALYSISLINE>factor
<ANALYSISLINE>totaltime

In header the attribute nameshort of the starting node is displayed. The
attribute of the header must be inserted as a block.The result table shows:

= The name and name short of the process
= The name of the analysis
= The code, description, factor, and totaltime of the time analysis line

The attributes of the process and analysis can be mixed.
<ANALYSISLINE>analysisdescription
<PROCESS>name

<ANALYSIS>name

<ANALYSISLINE>code

<ANALYSISLINE>factor

<PROCESS>nameshort

<ANALYSISLINE>totaltime

4.8 Starting Process Time Analysis Directly from DPM
V5

In DPM V5 the time analysis of a process can be viewed by selecting the cor-
responding process and can be edited via the contextual menu in the DELMIA
Process Engineer®. As of version PE 5.17 a process time analysis can be
opened via the command line.

Required Requirements
The existence of a plantype set is required, which provides plantypes for the
individual analytical methods of processes in the PPR-Navigator.

If the plantype set is new or adjusted, a process analysis can be created or
edited only after the STM setting is edited and saved in the system library.

How to proceed?
Open the command line and enter the path of the start file for DELMIA
Process Engineer® For example,

\DELMIA\PPRClient\program\bin\DPFFrame.exe

The syntax of the command is generated as following:
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DPFFrame.exe “<USERNAME></USERNAME> <E5_ PWD></E5_PWD>
<STARTOBJECT></STARTOBJECT>
<PROCESS_UUID></PROCESS_UUID>"

The individual parameters have the following meanings:

Parameter Description
USERNAME DELMIA Process Engineer® register name
E5_PWD DELMIA Process Engineer® password

COM Object; analy-

STARTOBJECT . .
siswnd.analysiswndmanager

UUID of a process. The UUID of an object is
obtained by displaying the corresponding
attribute or using a script (Please refer to the
Scripting Manual).

When this command line is executed, the corresponding analysis gets
opened. If the process analysis does not yet exist, the selection dialog for ana-
lytical methods is opened (if multiple analytical methods exist and no standard
method is set). After this, the process time analysis can be edited or a new
one created.

PROCESS_UUID

Example
Assume there is a DPE user named Userl and his password is userl exists.
Further a process with the UUID 7¢98b184-9ad2-42f7-917c-888aald1b51f.

The call-up then looks like this:

\\DELMIA\PPRClient\program\bin>DPFFrame.exe
"<USERNAME>Userl</USERNAME> <E5_PWD>user1</E5 PWD>
<STARTOBJECT>analysiswnd.analysiswndmanager</STARTOBJECT>
<PROCESS_UUID>ccal8e9c-59¢7-4191-a572-5b79b810d1f1</PROCESS_UUID>"
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APy in Detail 7

5.Process Analysis in Detall

This section discusses the MTM-1 analysis, UAS Analysis, MEK Analysis, and
General Time Component Analyses.

5.1 MTM-I Analysis — Lines Tab

5.1.1

5.1.2

Analysis Lines I Basic Data | Long Text |

Fi | M | Code L H.| Time (tmu) | Setud Code R.H M

-
o

Description

|»

Figure 135: Tab Linesin the MTM-I Analysis
Deleting and Inserting Lines

To Delete and Insert a Line

1) Selected lines can also be deleted directly with the DEL key.

2) Lines can be inserted with the INS key. A new line is inserted above the
selected line.

Arranging of Columns

You can move columns within the lines worksheet. To do this, position the
mouse pointer on the title of a column and left-click to activate it. The rectan-
gular symbol for “moving” is then displayed below the mouse pointer. Hold the
mouse button down, drag the column to the intended position and release the
button. A vertical red column line designates the position at which the moved
column is placed.

Description Column

The type of action is entered in this field. This can be done manually using the
keyboard or automated — if the default code description option is active — via
datacards. The datacards are opened by pressing the function key F5 clicking

the “Datacards” icon /Bl or with the menu Analyses < Datacards.

Transferring Datacard Entries

For analyses with datacards, the codes are entered into the form by left-
clicking the corresponding fields in datacards which are always displayed on
the screen. To transfer entries from a datacard to the currently open work-
sheet, first position the mouse pointer at the desired position in the worksheet.
After opening the datacard, the MTM codes stored there can be transferred to
the worksheet.

Some codes in the datacards require additional information. For instance, the
distance of the hand motion must be entered for the “R-A" button.

The Turn button opens a pull-down menu in which you can choose between
small, medium, and large.
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N

Once the required entries have been made, the datacards can be closed by
left-clicking the x button in the upper right of the top title bar of the window.

Quantity and frequency are initially automatically set to 1 with entering of an
MT M code. These default values must be overwritten with the actual values, if
necessary.

If these changes are confirmed with the Enter key, the value in the Time field
(total time, i.e the larger value of the left or right hand with basic procedures)
of this line changes automatically.

Frequency Column

Here, you can enter the frequency with which the time component is utilized in
the analysis. As of version V 2.0 it is possible to enter formulae into the Fre-
guency column. Theoretically you may use all functions as described for crea-

tion of macros. In practice, however, use of all these functions does not make
sense and in most cases it is sufficient to use the four basic calculation op-
tions.

Quantity Column

Here, you can enter the number of times that the time component is utilized in
the analysis.

Selection Column (Column Before “Code L.H.” or “Code R.H.”)
Combined motions can be defined with a “(character in the selection column of

the right or left hand. In the time calculation, a “-“character is automatically in-
serted for the downward time portion.

= |nternal Blister Formation

The program sets this if no external blister area is defined. If no body motion
or process time is included in the compensation between the left and right

hand, the “*” symbol indicates downward motions.

= External Blister Formation

Blister formation is performed according to blocks. The external block blister

areas are specified according to the selection set by the planner. A “*” charac-

ter in the left selection column can be used to define the external blister forma-
tion, which then applies to both hands. Within a blister, compensation takes
place between the process time and manual movements or between manual
movements and body movements. The remaining downward motion is desig-

nated by a “>” symbol.

Code Column

A point <.> can be used as an abbreviation for a downward “G” with bringing.

Checking for Simultaneous Motions85

Entering “=" suppresses the check for simultaneous motions.
“Code L.H.” / “Code R.H.” column
Note

Setting the LH = RH option transfers all entries from the left to the right hand
until the option is deactivated. This can be disruptive if codes should not be
transferred from the left to the right on a permanent basis.

You can also achieve the same effect by placing a =" directly before the code
in the code column (=R22A), thereby directly controlling the individual input.
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=" |eft entry => transfers the content to the right code column

right entry =>» transfers the content to the left column
In addition to '=' the following combinations are also possible:

(M30C e ( M30C
=(M30C > MBOC left and right
(=M30C > MBOC left and right
:‘O\Meoint <.> can be used as an abbreviation for a downward grip “G” with bring
M30C > | M30C
> G2

5.2 UAS Analysis - Lines Tab

A UAS analysis differs from the MTM-1 analysis only in the tab Lines if value
added is activated.

Arckie Lves | 8o Datz| Long Tet}

Descripticn H{P| D] Cofe |Tme[mi Tim Fi| Total Time find |Sotl VA | K&
1 g r
2 G2 and place AA1 12100 1 200 172
3 Caplion T r
4 5= i place 281 §e711) 1 = r
5 32 =i place A0 20 1 peii i} 17
13 52 and place A1 £00 1 £ 7
7 C
4 | »

Figure 136: Tab Linesin the UAS Analysis
Column "H"

" If you left-click a field in this column, a pull down menu appears with the op-

R tions "L" (left hand), "R" (right hand), "B" (both hands - both hands on one part)
g and "S" (Synchronous - both hands carry out the same activity on the left and
—  the same text is printed on the right). If one of these four alternatives is se-
lected, it is applied at the cursor position.

1'—:] Column "P"

4! Clicking on the input field of this column opens a pop-up menu for marking pa-
3 rallel processes.

3. | | If two compactions are carried out simultaneously, this simultaneity can be
marked in column "P", by entering a "*" in both lines.

Selection *1): All non-interrupted analysis times are compared to each other
and the longest time is entered.

Selection *1),*2): The longest time for every block is calculated for the com-
pacted blocks.

The longest time of all of the blocks is entered.

Selection *1+,*2+: The sums of the times are compared to one another for
compacted blocks. The block with the longest time is displayed.

Column "WS", Column "NWS", Column "MA"
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As previously mentioned in the PPR-Navigator for value added, you can cus-
tom define the column headings. Standard headings include:

= Value added

= Non-value-added

5.3 MEK Analysis (MEK)

All tabs of the MEK analysis are identical to those of the UAS analysis.
Aeyss Lres | BasicDida| Long Tt}
Descigtion | H| P| D | Code | Time [twe] Time Type| Frequency| Total Tine |tnu} | Seiup Time {tmu)] VA |HVAI MA| 106 |

o | m] o] nal -
b e
b o
b e e e

Figure 137: MEK Analysis

5.4 General Time Component Analyses (AZB)

The tabs of the general time component correspond to those of the UAS anal-
ysis.

AvalosLies 2o D Long e
Descipon | H | P |  [ode | Time|imu] [Time Typs Freguency | Total Time Jinu) | Sehup Tz |t

| it |

T s =] —

i e e e Y

{ | »

Figure 138: AZB Analysis
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Formulas are created in the project library (or in the project library of a tem-

plate).

You can create new formulas using the button New in the selection For mula
in the dialog Analysis Type. Below, you are provided with a brief overview of

the functions of the formula editor.

Main (parameter 1, parameter 2, . parameter 1) : time

Title ="  Enter a title in quotation marks s

Definifion of paramefers
the text of parameter 1 is entered here®;

parameteri = 1000 ;
parameterl.min = 100 ;
parameterl.max = 5000 ;

parameter n.text = "the text of parameter n is
entered here”;

ll

parameter n

parameter n.min
parameter n.max =

#Start of finction body
{

)

H

Macro header

Macro title

3\ Parameter definition
Enter the

e Parameter name
e “Yalue of the parameter

* Min. value of the
parameter

e Nhax value of the
parameter

S{art of function hody

Commands are entered
separated by semicolons

End of function body

Figure 139: Structure of Time Macro

Fm'ml

s o

Nitet = “Number of blows off pomls  [peces]”

T - 00

Td = ‘Langth of the blow off procedes [seconds)",

(
trvevabeabS« N T 1278+ (N-1)"20;
retsribmevaie))

e is displayed.

Owe  faE

Inthe Description colurmn of the tab merely the value of the
master set of action, here the title of the formula (*Blow off"),

/'Frew'erimmﬂxyi M|

Ceed b

o |2005.01

1,000 1] FOR &

Work Spatems |

Figure 140: Example of a Time Macro and its Display in the Lines Tab

The return command: The result values are returned to the calling location or
the quitting of a subprogram can be controlled with this command.
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The Table 4 describes the special characters

Table 4: Special Characters

Characters Descriptions

Defines the start of a comment; all subsequent
commands are ignored. The commentsymbol

line.

can be placed at the start of a command line
or at any location within the command line.
The comment then extends to the end of the

Asemicolon is used to separate or close indi-
vidual commands.

{}

Curved brackets are used to group all com-
mands which belong to a single code block.

O

Parentheses are used for defining lists and in
mathematical formulas.

6.1 Procedures and Funct

ions

A Procedure is a function which does not provide a return value.

Table 5: Procedures

User Stacks Call Examples Comments
Print Print (parameter...);
Push Push (result) To be used in connection with

“

pop”

Table 6: Functions

Various to Integer

Call Examples

Comments

ceil y = ceil(x) Rounds a number up; 2.6 — 3.0
floor y= floor(x) Egunds a number down; -2.4 —
round y = ceil(x) Truncates a number; 2.6 — 2.0

intr

Return value = integer

Table 7: Procedures and Fu

nctions of the Formula

Mathematical Functions Call Examples Comments
sqrt
sin alpha = sin (alpha)
cos angle = cos (alpha)
tan alpha = tan (alpha)
cot alpha = cot (alpha) alpha = angle in degrees
arcsin alpha = arcsin ()

x= value, for which the sine
arccos alpha = arccos (X) (cos..) is to be calculated
arctan alpha = arctan (x)
sec alpha = sec (alpha)
cosec alpha = cosec ()
arccot alpha = arccot (X)
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sinh alpha = sinh (x)
cosh alpha = cosh (x)
tanh alpha =tanh (x)
coth alpha = coth (x)
arsinh alpha = arsinh (x)
arcosh alpha = arcosh (x)
artanh alpha = artanh (x)
arcoth alpha = arcoth (x)
sech alpha = sech (x)
cosech alpha = cosech (X)

Text Functions Call Examples Comments
strlen Length =strlen(t); Return value: = text of length t
leftstr Return value t: = left text
rightstr
midstr
str_tolower

str_toupper

str_char
Special Functions Call Examples Comments
min y=min(a, b)
max y= max(a, b)
sig y=sig(x)
bool Return value: 0 ifx< 0
boolx Return value: 0 ifx<0
_ Contains the highest value of
pop x=pop( ) “push” (user stack)
abs
codetime t= codgti"me ("Code of Rgtur_n value: Time in TMU_(anaI-
analysis”) ysis time of another analysis)
Exponential Functions Call Examples Comments
exp y = exp(x)
In y = In(x)
In10 y = In10(x)
log y = log(x)

If you want to display formula values in an analysis line, you have to adapt

the definition as follows:

Description = "Parametertext1” + P1 + "Parametertext2” + "P2” + ......

main program(N,T):time
title = "Blow off";
N = 0.0;
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N.text = "Number of blow off points [pieces]:";

T = 0.0;

T.text = "Duration of the blow off procedure [seconds]:";
{

Description = "Quantity =” + N+ 7, Duration = 7 + T;
timevalue=65 + (N* T)*27.8+ (N - 1) * 20;
return(timevalue);

}

This results in the following analysis line:
Quantity = 2, Duration = 24.2
Note

The library function (library function = procedure or function recognized by the
interpreter) “print” can be used to test the formula during creation or to obtain
additional information when using the formula. The “print” procedure can be
included to help test the above example. In addition, comment lines can be
added for easier readability of the formula.
T
- Entet vaboer :
Narbeoftimobporss (pacest I
Lesigthy ot this blow ol procedae fravonch) i'm‘n

e

Figure 141: Blow Off
To Execute and Test the Formula

1) Click Calculate icon in the toolbar; the Figure 141 appears. Using this dia-
log box, you can now specify which values are used in the calculation.

2) If the number of blow off points is limited, the following value entries are
conceivable for the N parameter: N = (1, 2, 4, and 6).

Nttt of blows 2 oy pinoes} - Entor vahae

o Lot of e iow off prccodues fuaconds| {0000
r2

4

s

(o] | e | oem

Figure 142: Number of Blow off Parts

3) The dialog box which now appears allows the user to choose between
only four values for the number of blow off points in the formula.

4) After entering the values and confirming with the OK button, the output
window appears.
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Isegrim Message [ X |

(é‘) Quantity = 2, Length = 24.2 [seconds]

Figure 143: Output Window

In this window, you can check whether the formula was executed correctly. If
you have mistyped or made any other mistake ISEGREM displays a message.
At the same time, you are presented with a suggestion for correcting the error
(Please refer to the Figure 144).

ISEGRIM ¥4.00 - error #307: | X}

e In macro 'for_993000373engl’, line 12:

Syntax eror missing ;1

A semicolon is missing
herel

x ;

Figure 144: Time Macro with a Syntax Error and the Resulting Error Me ssage
6.2 Control Structures and Sub-Programs

Control Structures

Control structures are language elements that are supposed to affect the se-
guence of the formula processing. If no control structures are used in a for-
mula, each command is executed in sequence, one after the other.

Two control structures are available in ERGOTime for creating formulas:
= Branching
when...then..else...;

The condition to be tested is located between the key words if and then. The
condition is a true/false expression.

If the condition is met, the command or the command sequence enclosed in {}
is executed.

If the condition is not met, the command or the command sequence enclosed
in { } is skipped and the formula processing continues with the next command.

With the key word else, you can execute a specific command sequence only if
the condition between if and then is not met.

= Loop
from...to...step...;

With the loop, you can repeatedly execute specific commands or command
sequences.
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The counter is defined after the key word from and assigned a start value (for
i =1, iis the counter name).

Following this is the key word to which is itself followed by any arithmetic ex-
pression that defines the so-called cancel condition (from i = 1 to 10).

The next key word is step and an arithmetic expression that defines the step
size of the counter. (for i = 1 to 10 step 0.5)

If no step value is defined, the default value 1 is used; i.e. the counter is in-
cremented by 1 (for i = 1 to 10, step was not specified).

Sub-programs

Individual process regulations can be collected into a single command with
sub-programs. A sub-program always consists of a function header and a
function body (Please refer to the Example 2).

If input from the user is also required with the execution of the subprogram,
the parameter definitions may (still) be located between the function header
and body. Hence, the sub-program has the same structure as the main pro-
gram.

The name of the sub-program is specified in the function header, as well as
the quantity and type of parameters it should receive. Furthermore, it is speci-
fied which type of a return value is required.

Note

The name of sub-program need not necessarily be introduced with the word
“Sub-program’. Rather, each name should be short (making it easier to enter
with the execution from the main program or another sub-program) and
meaningful, with reference to what the sub-program does. For this reason, the
first sub-program in example 2 was called “Sub-program_Standard” and the
second was simply called “Special’”. Of course, the second sub-program could
also have been named “Sub-program_SpecialUnit’.

Sub-programs must always be located before the main program. The same
also applies to sub-programs that are called from other sub-programs: they
must be located before the first use of the subprogram.

When calling a sub-program, it is not clear at a glance whether it is a function
call or a sub-program. Calling a function or a subprogram always follows the
same rule:

Function name/procedure name/subprogram name (parameter list)

Example 2:
Example 2 shows the structure of a structured formula.

To make it easier for you to work with formulas, this example deals primarily
with the method of creating a formula.

= Task

The times for the installation of a standard air conditioner (another product
respectively) into various vehicle types should be determined. Numerous in-
fluencing factors can be important here. In our example, only the number of
mounting points is considered. You can deal with this task according to exam-
ple 1. In addition, the same formula shall include the installation of a special
air conditioner. For the special air conditioner, the number of mounting points
is identical, only the number of connecting hoses is variable.

Using control structures and sub-programs, this task can be solved very
quickly and easily. The advantage of such a formula is that once it has been
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created, it can also be used for other analyses because the parameters can
be freely selected.

= Formula

First a main program with the parameter “ac” is created. The main program
only asks what kind of air conditioner should be considered with the time cal-
culation (the parameter definition as a list ("standard", "special”). Text parame-
ters must be placed in quotation marks.

In the function body a when...then...else... branching serves to call two sub-
programs which take on the main work.

The first sub-program is structured like a main program. If the formula user se-
lects the standard air conditioner, the main program calls the sub-program for
the standard air conditioner. Here, one can specify the number of mounting
points in a second input dialog.

The second sub-program is also structured like a main program. Here the user
of the formula can also specify the number of the variables in an input dialog.
The number of mounting points is defined in the main program. Because the
time value is determined in the subprogram, the parameter value for the
mounting points must be passed on to the subprogram.

Parameters to be used in sub-programs must be passed over when calling the
sub-program. The same applies to calling a sub-program from a sub-program.
If values from the sub-program are to be used in the main program or another
sub-program, this is possible with the use of push and pop functions.

With push, values are placed on a stack. With pop, the stack values are ac-
cessed. Here you must note that working with stacks is based on the LIFO
principle (Last In First Out); that is, the last value placed on the stack is the
first value popped out.

Sub-program

'
Main Program

c = popf);

Figure 145: Sub-Program and Main Program

In the last step, the results of the sub-programs are inserted into the descrip-
tion line and the calculated value is passed on to ERGOTime with a return
command. In Figure 147, the finished formula is shown again, as it is dis-
played in the editor window. In addition to the comments mentioned above,
more comment lines are added here and the print function is called twice to
allow the function of the formula to be tested. If the formula functions correctly,
the line with the print function can be deleted or commented out.
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ismes
k e iy SRR Number of hoses [ X
title = "Mumber of hoses", ey o hoteds
hose_rumtext = "Number of hoses - ur?_\.e’ DEDOSESS
hose mm = (234); O 7.
( e
"~ . 73
specialtine = (mourt_pomds * 0.5) + (hose_yom* 0.6); 1
push(specialtine); (@]
return (speciattime);
J oK Cancel ' Help I Default I
#2nd Subprogram
Subprogram $§ : time
title = "Number of mourting points."; H
numiext = "Number of mourting points ;" { Number of mounting points.
num.min. = 2, Enter values:
=3, ; :
mm =3 Number of mounting points : ’E
{
standardtime = mon* 05,
push(standardtime);
retum (standardinne); .
: ok | Cancd | Hep Defaul
# Main Program
main (ac) : ime :
tile = "Installation of an Air Conditioner: either
an text = "What kind of ar conditioner should be mstalled 7"
ac = (IIs ] 1"’ Ilspec‘nllj; Or E
{ E
i‘m = Ilst ] lll
then { i Installation of an Air Conditioner
a = Subprogram Standard();
# Call the Ind subpo what kind of air conditioner should be installed 27—
standard = pop();
tinevahie =standard;
} ;
alse { !
ronirt poits = 5 " special
b = Specialimowt_poits);
# Call the 1st “Spe cial’
SRRl AP K I Cancel Help Default
timevahie = special;
}
descnption = "Installaionofa " + ac + " air conditorerin” + tovevahe + " [sec]”;
returritimevalue);
H

Figure 146: Return Command
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~ Fommel

gupuusnRan eI eIl Unteiprogramen fue die Sonderaustatiung BEspRgepgeagnagny
Sonder(bef_punkte.schlauch_anz) - zeit

titel = "Anzahl der Schiduche. "',

schiauch_anz text = "Arzahl der Schisuche |,

ixchiauch_anz =[234});

sondeszeit = (bef_punkte * 0.5) + [schlauch_anz * 0.6}
merke{sonderzeit);

zurueck [Sonderzed),

}

s HB R HR AR EHREHE Unterprogranm fir die Standardiosung HtdRiR#tRanHgaHdanteg
Unterprogramm_Standard(anz) . zei

titel = “Anzahl der Befestigungspunkte.”.

anz.text = "Anzahl der Befesbgungspurkte %

anz.min = 2.

anzmax =5:

?nz = 3. #HStandardwert. wenn der Wert micht geander wed. wird m weiteren Verlsuf der Formel mit diesem 'wWert gerechnst
standardzet = anz * 0.5;
merke|standardzeit):
zurueck [Standardze);

)

ERpainpphEpR s R p R RS R SRR SR R R R R S R e R R e e R R e e e e e e
uuuuu Beginn Hauptprogranmen
B R ]
hauptprogrammiklimal ; zeit

titel = "Einbau siner Klimaanlage'":

klima text = "Was fur eine Klimaaniage soll engebaut werden 7'
klima = ["Standard”, "Sonderausstattung' 'k

{
wenn kima = "Standard"
darn |
a = Unterprogramm_Standardf):
standard = hole{);
zeitwert = standard;
ausgabe(” Standardzed = " + standard):
zurueck(zeitwert];

'
sonst {
bef_punkte = 5; # Hiet liegt die Anzahl der Befestigungspunkte fest
# und vard im nachsten Schitt an das Urtesprogramm ''Sondes'' weitergegeben
b = Sonder(bef_purkte):
sonder =hola(}]:
ausgabel” Sondersusstatiungszeil ="' + sondes);
ausgabe('” Standardzed = " + standard);
zurueck(zeitwert);

}

sonst

bef_punkte =5 # Heer liegt die Anzahl der Betesbgungspunkte fest

# und vard im n&chsten Schi2t an das Unterprogramm ''Sonder'' weitergegeben
b = Sonder(bef_punkte).
sonder =hole(l:
ausgabel’ Sonderausstattungszeit ="' + sondes);
27itwen = sonder;

beschiebung = "Einbau eines " + kima + "' Klimaanlage ™ + zedwert + * [sec)'
2ureckizeitwert):
}

Figure 147: Display of a Formula in the Formula Editor; Example 2

Calling a Formula from a Formula

By calling a formula directly from a formula, you have an additional possibility
of optimizing branches and complex situations. This provides you with a tool
that can be used to call up formulas rather directly by means of another for-
mula than from the analyses.

To remain with the previous example, you can now create three small formu-
las:

Formula for the time calculation for the installation of a standard air condi-
tioner

Formula for the time calculation for the installation of a special air condi-
tioner

Formula which calls up both formulas

You can create the first two formulas as described in example 1 (Main pro-
gram():time; title = ...; parameter definition; function body;).
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The third formula is interesting. For the interpreter (line-oriented program lan-
guage) to recognize the formulas, they must be defined right at the beginning.
This is done as follows:

In the first line of the formula, the formula to be used must be declared. All ad-
ditional formulas to be used are declared in the following lines. The declaration
of a formula begins with a pound sign # followed by the key word formula. Af-
ter a space, the code of the formula is entered. For example: #formula for-
mula code, or as shown in the Figure 148.

Formula

Hformula standard
Hformula specia

B e N R N #
# Main Program

main (ac] : time

title = "Installation of an Air Conditioner'’;

ac.text = "What kind of air conditioner should be installed ?"';
ac = ["standard"”, "'special);

if ac = "'standard"

then {
a =standard();
standard = popl();
timevalue = standard;

else {
Figure 148: Calling a Formula from a Formula

A formula declared in this way can be called up in the same way as a function
or subprogram.

Name = formulaname();

for example: b = SPECIAL();

Note

The purpose of formulas (macros) is to work quickly and avoid repetitions.

And exactly this is possible with this function. Using a time conversion as an
example rather makes this clearer: if you write a simple formula for converting
from TMU to another time unit (minutes, seconds ...), this is always available
to you and you must simply call up the formula from the appropriate location in
other formulas.
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Appendix

Additional Information about Basic Procedure (MTM-I)
Analyses

General Information

Codes for process times, body movements, and analyses codes created by
the user must be assigned to the right hand. If this rule is not observed, the
times are not handled according to their time types.

Permissible Codes
Two types of time components can be used in the program system:

1) Time components created by the user in STM (user codes) (User Codes)
2) MTM basic procedure codes (datacard codes)

The basic movements (codings) listed in the following table can be used to
describe movement sequences. In the list, “*” and “#” serve as wildcards for
the first and second parameter of a code (i.e R*A). If the parameter is un-
known or meaningless, a dash can be entered instead (i.e R-A).

Parameters
Parameters with ,#" as a wildcard, however, must always be specified with a
numerical value; a dash is not permitted.

Table 8: Overview of the Basic Procedure Codes

Code Comment
R*A Reach
R*B * = movement length in cm
R*C 1<=*<=120
R*D
R*E
SC* Static component (one-handed bring)
* = Force application in kp
2<=%*<=22
SC*/2 Static component (two-handed bring)
* = Force application in kp
2<=*<=44
M* At Bring (possible with force application)
M*B# * = movement length in cm
M*C# 1<=*<=120
# = force application in kp
2<=#<=44 ornoentry
M* A2 Two-handed bring
M*B#/2 * = movement length in cm
M*C#/2 1<=*<=120
# = force application in kp
2<=#<=44
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Code

Comment

G1A

Grasp

G1B

GlcC1

GlC2

G1C3

Join

Separate

Press

T*

Turn

T*S

* = turn angle in degrees

™M

T*L
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Code Comment
RL1 Release
RL2
EF Inspect
ET*/# Perspective change
* = distance between viewing points T in cm
1<=*<=999
#;distancg from eyes to connecting line of the
viewing points D in cm
10 <=*<=999
SS*C1 Side step
SS*C2 * = movement length in cm
1<=*<=120
TBC1 Body turn
TBC2
W+p Walk
W*PO * = number of steps
WHPL 1 <=*<=999
LIM* Leg movement
* = movement length in cm
1<=*<=60
FM Foot movement
FMP Foot movement with pressure
KPK Kneel on both knees
AKBK Stand from keeling on both knees
SIT Sit down
STD Stand up
B Bend
AB Stand up from bending
S Stoop
AS Stand up from stooping
KOK Kneel on one knee
AKOK Stand from kneeling on one knee
PTU* Process time, uninfluenced
PTB* Process time, influenced

* = time in TMU

0,1 <=*<=99999,9

Combined Movements

Combined movements are connected with the ”(”.

Crossing out movements is performed by ZEBRA by activating the “Calculate”
icon or during MT M-I rule checking and cannot be influenced manually.

Rules
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Contiguous movement sequences of combined movements must be sepa-
rated by an EMPTY LINE.

WITH empty line = 2 blocks WITHOUT empty line= 1 block
( M45B 16.8 ( M45B 16.8
-( &2 -( &2
- ( PissE
( P1SSE 9.1 -( &2
-( 62

EXCEPTIONS: In the following constellation successive combined move-

ments are ALWAYS interrupted AUTOMATICALLY, also without an empty

line:

1) In the case of BODY MOVEMENTS with occurrence of a second
IDENTICAL body movement.

-( M2C

( EF 7.3
-( M2cC

( EF 7.3

2) In the case of successive M*x + G2 combinations

( M45C 16.8
-( G2

( M45C 16.8
-( G2

In a combined movement with BODY MOVEMENTS the time-determining
body movement as well as the time-determining “other” movements are NOT
deleted. For the time calculation only the movement with the highest time
value is used.

( STD 43.4

ET and EF (mental functions) are assigned to the BODY MOVEMENT group.

In combined movements with BODY MOVEMENTS or USER CODE NO
INTERNAL blister is identified.

Combined movement with PTU is NOT permitted.

If a combined movement is used for only one hand, no single code should be
entered for the other hand at the same level as a “G2”.

(M30C better: (M30C G4A
(G2 G4A (G2
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or: (M30C

G4A

Blister Formation
= External Block Blister Areas

Blister formation is performed according to blocks. The EXTERNAL BLOCK
BLISTER AREAS are specified according to the selections set by the planner.

An EXTERNAL BLOCK BLISTER AREA is designated with a "*” pair in the 1°'
position of the designation field.

= |nternal Block Blister Areas

Outside these areas specified by the planner, INTERNAL BLOCK BLISTER
AREAS are formed according to the following scheme:

An area begins with two simultaneously executed movements. It ends with two
simultaneously executed release movements (including) or with the occur-
rence of one of the following movements:

1) WITH INCL. simultaneously executed release movements RL1 or RL2

2) BEFORE a body movement

3) BEFORE a process time PTUxx

4) BEFORE a user code

5) BEFORE a two-handed bring with force application

6) BEFORE a highly controlled movement (join, R..C, R..D, G4.., D3.., M..C)
7) BEFORE transfer grip G3

8) BEFORE change of hand from single hand left to right and vice versa, or
when changing from single hand to two hand.

9) In the case of simultaneous movements with exactly identical movement
sequence (same times) the INTERNAL block blister is NOT identified

10) In combination with one BODY MOVEMENT no internal blister is identi-
fied.

11) An EXTERNAL BLOCK BLISTER (set manually by the user) ends the
INTERNAL block blister.

12) Anblister is interrupted at a PTBxxx as well as at a PTWxxX.
14) Ablister can NOT start with a user code or PTUxxx, PTBxxx and PTWxxx.

15) RL1 - RL2 and vice versa are identified as blisters.
= Blister Formation within a Block Blister Area

Blister formation takes place within external and internal block blister areas
according to the following logic:

If process times occur in the area, a comparison between the total of the proc-
ess times and the other movements is performed. For this comparison, the
process times are multiplied by the operational performance. The performance
is changed under Extras < Settings < Global. If body movements occur and
no process times or user codes are present, a comparison is performed be-
tween the total “times for body movements” and the other movements. Other-
wise, a comparison is performed between the movements of the right and left
hand.
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Based on the applicable comparison, a block blister is set automatically. The
block blister symbol is square for body movement times and process times
(“>"), otherwise curved ( “)”).

= Simultaneous Execution Feasibility of Movements

In the creation of an analysis, the movements entered are automatically
checked with regard to simultaneous execution feasibility. The "Simultaneous
basic movements” on the MT M standard time value card is used as the basis
for this. It is assumed that the worker is sufficiently practiced.

STM does not automatically distribute simultaneously executable movements
to 2 lines.

= Suppression of the Simultaneous Movement Check

If the simultaneous movement check is to be suppressed, the user can enter

the character “=” in the 3" place of the designation field.
= Simultaneous Movement Check with Pressing

If a pressing type of movement takes place simultaneously with another
movement in the analysis, the following message appears:

Simultaneous motions

@ Execute motions 'EF! and 44! You can influence the
4 : : : o !
at line 1 and line 2 simutaneously? separation afthe

maovements into two lines by
clicking the "Yes" or "No"

Figure 149: Simultaneous Movement Check with Pressing
= Special Cases

Motions that refer to the same part are treated as simultaneously executable.
The following are treated as simultaneously executable with all other move-
ments (group 1):

- APA, APB
- TS, TM, TL
- RL1, RL2

The following (group 2) are treated as not simultaneously executable with any
other movements (except for those in group 1):

- JoinP3
- Separate D3

Automatic Code Generation
= Highly Controlled Reach Movement Outside of the Diffuse Vision
Field

For simultaneous reach movements R-C and R-D outside of the diffuse vision
field, rule 4.2.-8 of the MTM basic procedure applies. This reads:

For simultaneous reaching outside of the diffuse vision field, an interaction
time must be taken into account for highly controlled reaching for the second
hand. A remaining distance of at least 4cm is evaluated for the second hand.

The movement length of the hand with the greater movement length is re-
duced by 4cm. The reach is transformed into a R-E. In addition, a remaining
motion R4C or R4D is inserted in the analysis.
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Reach movements lie outside of the diffuse vision field if the quotient of the
“‘Reach movement end points distance (=action points)” and the “Eye dis-
tance” is greater than 1.5.

Example
R20C |R30C > R20C R26E
G4B G4B G4B
R4C
G4B

= Highly Controlled Bring Movement Outside the Normal Vision Field

Rule 4.6.-4 of the MTM basic procedure applies here.

For simultaneous joining outside the normal vision field, the two joins take place
consecutively. For the second join, a view change and a short case C bring are
analyzed.

For a simultaneous bring M-C outside the normal vision field, the program
changes the bring movement with the larger movement length to a bring M-B
with remaining distance of M2C. In addition, a view change is inserted into the
analysis.

The bring movements lie outside the normal vision field if the quotient of the
“Bring movement end points distance (=action points)” and the “Eye distance” is
greater than 0.25.

Examples
M30C M40C | > | M30C | M40B
ET*/#
M2C
M30C M40C > M30C M40B
P1SSE P1SSE
ET*/#
M2C
M40C M30C > M38B M30C
P1SSE P1SSE P1SSE
ET*/#
M2C
P1SSE
(M30C (M40C > (M30C (M40B
(G2 (G2 (G2 (G2
P1SSE P1SSE TPISSE | ETY#
M2C
P1SSE

= Areaof Vision Query

Information about the field of vision is required for the functions described
above. The vision field queries take place in connection with the basic proce-
dure analyses rule checking. The following dialog box is displayed:
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Rule Checking - Query Area of Vision E3

K\Ejr) Simoultanous motions
A L
At line 25 at code 'M30B' and at line 26 st code 'M30B".

—Area of Vision

{+ W\ithin area of normal vision

" Outside area of normal vision

Are the motions within or outside the area of

normal vision?
>} Cancel |

Figure 150: Query Area of Vision

The “Move” and “Distance” input fields are assigned the default values “10”
and “40”. You can overwrite these values.

= Value Ranges

- Distance between the action points : 0-999
- Eye distance : 10-999
Time Values

The basic motion time values are automatically calculated. This calculation is
based on the MTM standard time value card.

The times saved in the database are used for user time components.

For combined and/or simultaneous motions, the time-determining motion is
determined automatically.

For reach and bring motions with movement lengths larger than 80 cm, the
time values are extrapolated.

= Technical Method Check

After creation, a basic procedure analysis is checked for compliance with the
rules using the “Calculate” command (using “ “ / or by after activation of the
toolbar icon). At the same time, a plausibility check is performed on the motions.
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Technical method check

Yertical check

Hand test items

Grip type test items

Special cases

Horizontal check

Figure 151: Technical Method Check

Final check

94

The technical method check is divided into the following sub areas:
= Vertical Check
1) HAND TEST ITEMS

The following hand states are taken into consideration:

Unspecific 0

Hand empty

Hand has reached 20
Hand has gripped 30

Table 9: Transition Table

10

Old
Status

Code

New Sta-
tus

Error Number

R*A
R*B
R*C
R*D
R*E

20

T*
RL1
RL2
Other hand G3

10

All other hand motions

30

10

G1A
G1B
GilC1
GlC2
GI1C3
G3
G4A
G4B
G4C
G5

FO6
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Oold
Status

Code

New Sta-
tus

Error Number

T*

10

R*A
R*B
R*C
R*D
R*E

20

Other hand motions

FO2

20

R*A
R*B
R*C
R*D
R*E
T*

P1SE - P3ANSD (all joins)

20

G1A
G1B
GilC1
GlC2
GI1C3
G3
G4A
G4B
G4C
G5

30

Other hand motions

FO7

30

2) GRIPTYPETEST ITEMS

R*A
R*B
R*C
R*D
R*E
T*

FO8

G1A
G1B
GlC1
Glc2
G1C3
G3
G4A
G4B
G4C
G5

FO3

RL1
RL2
Other hand G3

10

FO7

The following hand states are taken into consideration:

Unspecific 0
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Contact Grip 1
Grabbing Grip 2
Table 10: Transition Table

96

Old Sta-
tus

Code

New Sta-
tus

Error Number

G1A
G1B
GlC1
Glc2
G1C3
G3
G4A
G4B
G4C

G5

RL2
G2
P1SD
P1SSD
PINSD
P2SD
P2SSD
P2NSD
P3SD
P3SSD
P3SSD

FO6

RL1

FO02

RL2
G2
P1SD
P1SSD
P1INSD
P2SD
P2SSD
P2NSD
P3SD
P3SSD
P3SSD

RL2

FO4

3) SPECIAL CASES

Table 11: Transition Table for Special Cases

1. Code

2. Code

Error Number

exclusively permissible

Impermissible

M*A#
M*B#
v+ CH#

FO9

SC*

Parameters * for SC and # and for M... must be identical | F10
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1.Code |2.Code Error Number
M*A#/2
SC*/2 M*B#/2 0 FO9
M+ C#/2
Parameters * for SC and # and for M... must be identical | F10
M*A PISE
M*B P1SE
M*A# ioi
(all !0!!‘15) F11
M*B# (all joins)
M*A#/2 P3NSD
M*C P1SE P1SSE PINSE
M*C#/2 P2SE P2SSE P2NSE FO1
M*C#/2 P3SE P3SSE P3NSE
R*A G1C3 F1o
R*B GA4A G4B G4AC
R*C Gl1A G1B G1C1 F12
G1C2 G1C3 G3
R*D G1A F12
G4A G4B GAC
G1A G1B
G1C1 G1C2 G1C3
R*E G2 G3 F12
G4A G4B G4AC
G5
R*A P1SE- P3NSD
R*B ioi
(alljoins) FL13
R*C (all joins)
R*E (all joins)
P1SSE P1SSD
PLNSE PLNSD
R*D P2SSE P2SSD F14
P2NSE P2NSD
P3SSE P3SSD
P3NSE P3NSD

ml Note

Combined/simultaneous motions are not considered 2™ codes.

= Horizontal Checks

Table 12: Transition Table for Horizontal Checks

1. Code 2. Code Error Number
Exclusivel
. .y Impermissible
permissible
SC* SC* or empty F024
Match
SC*2 T F025
with 1° code
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1. Code 2. Code Error Number
(identical)

M*A#/2 Match

M*B#/2 with 1% code F022

M*C#/2 (identical)

G3 All hand motions F023

PTU* PTU* F024

=  Final Check

G3, RL1, or RL2 must be the last motion in every work step for at least one
hand. If this is not the case, error FO40 is to be displayed.

Table 13: Error Messages with Technical Method Check

Error Message SIMULT. MOT. Correction Proposal
SPECIFICATION

F021 EXPENDITURE OF Adjust expenditure of force to
FORCE/MOTIONL. motion lengths
DIFFERENT
CODE 2-HAND BRING ONLY

F022 SPEC. FOR 1 HAND Add the code for the other hand.

F023 G3 HAND MOTION Delete hand motion and insert af-

ter G3

F024 COMBINATION unusual Change left or right hand code
CODE SC ONLY SPEC. FOR

F025 1 HAND Add code SC for other hand
ANALYSIS SHOULD END

F040 WITH RELEASE BY AT Add new limits to the analysis
LEAST 1 HAND

Error Message MOTSEQ. Left/Right Correction Proposal
BRING WITH FORCE APP. -

FO1 JOIN HANDLING “E Change P.Eto P.D
RELEASE MOTION ON/WITH .

F02 OBJECT Add reach and grip

FO3 MOTION ON/WITH OBJECT - Add release and reach
GRIP

FO4 GRIP - RELEASE RL2 Change RL2 to RL1

FO5 S(L)FTACT GRIP - RELEASE Change RL1 to RL2

FO6 GRIP Add reach
REACH MOTION ON/WITH .

FO7 OBJECT Add grip
MOTION ON/WITH OBJECT -

Fo8 MOTION OF EMPTY HAND | Add release
STATIC COMPONENT SC .

F09 WITHOUT SUBSEQ. BRING Add bring or delete SC

F10 FORCE APP.FOR SC AND Change force application to
BRING VARY match.

FL11 BRING M-A OR M-B - JOIN Change M-A/ M-B to M-C
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Error Message MOTSEQ. Left/Right Correction Proposal

COMBINATION REACH - Change reach/grip to pemissible

FL12 GRIP IMPERMISSIBLE combination. Please refer to the
Table 14.

DESCENDING REACH -

F13 ADDING HAND/FINGER

Change descending reach to R.D

HAND/FINGER - JOIN
F14 SYMMETRY “SS"/“NS” Change P.SS/P.NSto P.S.

BRING WITH FORCE APP. Add static component SC. before

F26 WITHOUT STAT. brin
COMPONENT SC 9
G1B is usually preceded by a
Fa1 HINL. REACH R.A - GRIP R..B or R..D. Check whether itis
G1B > CHECK IF CORRECT | necessary to change R.Ato
R..B/R..D.
BRING LENGTH <10 CM - Ashort bring with subsequent
F42 COMB. SUBSEQ. REACH - | gripis rare. Check whether the
RARE subsequent grip really occurs

m Note
I If another part should be picked up, the motion sequence is correct.

Table 14: Combination Reach - Grip Permissible

G1AG1B G1C1 G1C2 G1C3 G3 G4AG4B G4C G5
R-A  XXXXXX — XXXX | XXXX XX XX
RB XXXXXX | XXXX  XXXX XX XX
RC . ..... A XXXXXX XXX XX
RD ... xxXx XXXX | XXXX XXXX XX, L. XX
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