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Foreword

This describes Process Engineer operation and basic functions you need to
be familiar with when dealing with work positions.

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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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 ad-
ditional 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 Systémes - All Rights Reserved
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Introduction

1.Introduction

This manual explains how to use the Process Engineer Work Positions for
your planning purposes.

1.1 How to Use this Manual

= |E

This manual enables you to get familiar with the operation and functions of the
Work Positions. This manual briefly describes:

» How to Create and Edit a Work Position
» Menus available for the Work Position

This user manual shows you how to check a work position under ergonomic
aspects. Use the following elements of anatomy for evaluation purposes:

= 3D-Model of a Human Being
» Reach Ranges
= Vision Fields

Note

When handling the Work Position functions, please also refer to the general
introduction to Process Engineer in the General Introduction Manual.

Click General Introduction to access the manual.

1.2 Documentation Conventions and Symbols

al

!

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
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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.

This symbol marks examples which serve to illustrate a certain situation.

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 Work Positions

No new functionality has been added for this release.
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2.\Work Positions

2.1 Overview

Work positions are to be designed ergonomically. To do this, firstly, the opera-
tional functions and movement sequences must be arranged in such a way
that the health aspects are taken into full consideration and secondly, all the
equipment at a work position must be easy to operate. You can use the follow-
ing anatomical elements to check the ergonomic aspects of a work position:

= 3D-Model of a Human Being
» Reach Ranges
= Vision Fields

When designing a work position, different aspects have to be considered:

External Dimensions
The minimal size of a worker is decisive — even a small worker can reach all

his tools.

Internal Dimensions
The maximum size of a worker is decisive — even a large worker can sit com-
fortably at the desk without hurting his legs.

Right False

Figure 1: Internal and External Dimensions of Work Positions

2.2 Creating a Work Position

Work positions are generated so that ergonomic data can be specified for a
work position. Once you have created a new work position, it is integrated in
the graphic (resource structure layout). You can generate a new work position
even with an open graphic. This new position is automatically integrated and
displayed in the graphic.
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2.2.1 Generating a New Work Position

Ergonomic Analysis

Balancing
Change Plantype

Compare Manufacturing Concept
Delete Manufacturing Concept
Edit Graphic

Edit Graphicin Context

Open Manufacturing Concept:

Figure 2: Generating a New Work Position

1) Change from the PPR Navigator over to the resource view to generate a
new work position.

2) Open the contextual menu at the highest level, then click Work Position.
Please refer to the Figure 2.

1ol x|

I Work Position <New Work Position, ,, 1>

General I

Narne lNew Work Position
Abbreviation lNew WP

Timestamps
Created \ 15.10,2002 11:59:09
Modified \15.10200211;59:12

0K I Cancel | ArSn I Preview I Print I

Figure 3: Creating a New Work Position — Dialog Box

3) Enter the general work position data in the dialog box. The new work posi-
tion has now been created and is ready for editing. Editing requires the re-
spective dialog box to be open. Confirm the entries with OK. Please refer

to the Figure 3.

2.2.2 Editing Work Position

Open the Work Position Editing dialog box in the object list.

Work Positions Version PE 5.21



Work Positions

4 RBescurce is used by process] 5 BOMs €2 work Positions l <]

| Coderule I Planning code

Edit Work Position
Cut ]%

Copy

Paste

Paste reference

Set insert point
Delete

Permissions. .

Copy here

Copy to clipboard
Print >

Properties

< | >
Figure 4: Opening Editing Dialog Box in Object List

Thus, you can open the dialog box for each generated work position.

1) Select the work position tab containing the new work position in the object
list to open the editing dialog box.

2) Select the new work position from the object list and open the contextual
menu. Please refer to the Figure 4.

3) Click Edit Work Position. The editing dialog box is displayed. Please refer
to the Figure 5.

Deleting a Work Position
1) Open the contextual menu to delete existing work positions from the object
list.

2.2.3 Editing Work Position Dialog Box

Use this dialog box to specify the ergonomic work position data. To edit the
dialog box, Please refer to the Editing the Work Position Fields.
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I =31
Worker - "
Nationality R o ——
Gender |Male >
Parcentile |50 % >
Vigible v
Raeach range | 00%

[ 190%
[ Jldeal
[ With body assistance
View angle. horizontal {0,000 *
View angle. vertical — [16,000 *
View Show vision field |
-~ Work position pvopomet;
Type I Standing l.l
Paosition [Middle =l
Requirements | Average =
Pasition x |0.000 mm
Position y |0.0UU mm
Posltion z |-1000,000 mm
Rotation angle = [0,000 *
Ratation angle 4 I0,0DU .
Rotation angle 2 ]0_000 ’
Wotking height  |100,000 mm
ok | cancel | A | Help | Defeur

Figure 5: Editing the Work Position

2.2.4 Editing the Work Position Fields

Selecting the Nationality

Here, you can select the nationalities. The size of the human being models

depends on the nationality selected.

{ Editing work position 'New Work Position®

Worker

Nationality German l]
Gender German -

Percertile 'Southeast Asian =

Figure 6: Work Position: Nationality
Selecting a Gender

Select between male and female Genders.

Gender Male

Percentile Male

Figure 7: Gender Work Position
Selecting a Percentile

Select between 5", 50", and 95" percentiles. Please refer to the Figure 8.
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Percentile |50 % Ll

Visible H
Reach ranae 3% A

Figure 8: Percentile Work Position

2.2.5 Percentile Description

There is a value for each percentile that refers to the body height and all other
anthropometrical data of the human being. There is a value for each gender.
In addition, there are separate table values for different nationalities. The Fig-
ure 9 shows a characteristic line representing the distribution of male body
heights in Germany.

Frequency
&
>
1629 m 1773 m 1841 m m
5 50 95 percentile

Figure 9: Normal Distribution of Percentiles

The 5™ male percentile corresponds to a body height of 1.629m.
The 50" male percentile corresponds to a body height of 1.773m.
The 95" male percentile corresponds to a body height of 1.841m.

These values are specified in the DIN standard 33402 and refer to the male
German population. They are average values for men aged between 16 and 60.
Similarly, there are table values for women, too. There are similar tables in
other countries as well (Please refer to the Nationality).

Data calculation dates back to the seventies. In the meantime, human beings
have become increasingly taller. With our human being models, we have
taken this effect (known as acceleration) into consideration.

Displaying in a Visible Manner
The human being model is displayed in the graphic if the Visible field is acti-
vated. Please refer to the Figure 5.

Selecting a Reach Range
Areach range is visualized in the graphic if one of the different reach range
types is activated.
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Visible v

Reach range 7[]1 00%
[190%
[Tlldeal

[)\with body assistance

Figure 10: Earlier Reach Range Settings

The reach range depends on the worker’s arm length and the position of his
shoulder joints — the different percentile values for men and women are speci-
fied analog to the body heights in the 33402 DIN standard.

Ideal Reach Range 90% Reach Range 100% Reach Reach Range with
Range Body Assistance

Figure 11: Earlier Reach Ranges

The 100% reach range shows the area in which the worker can reach things
with extended arms (extended arms, closed fist around a cylinder with a di-
ameter of 60mm). Take a look at yourself and you will realize that your arm is
not normally extended — the elbow is often slightly bent. The range reach thus
decreases. The remaining available area is shown in the 90% range reach. It
is clear that, from an ergonomic point of view, it is not so ideal for the worker to
have to reach for things at the very top, at the very bottom or far to the side.
The ideal reach range shows the best working area.

However, depending on the size of the parts used at a work position, there is
no doubt that tools and parts containers etc. cannot always be placed in an
ideal or 100% range reach. Using the reach range with body assistance,
you can visualize the area where components can be reached by the worker
e.g. by bending forward. Sometimes, if the worker is in your vision field, you
cannot see whether or not he is able to reach all things. Take the worker out
(Please refer to the Figure 11). To display the reach ranges, the human being
model need not be visible.

Implementation of New Reach Ranges
The new reach ranges are: Small, Big, and Physiological Maximal.

To Enable New Reach Ranges

1) Goto Tools < Settings < Maintenance Tool < Global.

2) Make new Setting, workplace/reachrangetype 2
It activates the new set. If setting is not found or value is 1, the old
settings are used. If value is neither 1 or 2 an is shown, and the old
setis used.
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Figure 12: New Setting for Reach Range

The global setting can be overruled by a value set in the Current User tab,
since it is possible to switch between old and new norm.

Small Big Physiological Maximal
Figure 13: New Reach Ranges

Set Horizontal View Angle
Set a horizontal rotation of the head. The rotation is specified in degrees.

Set Vertical View Angle

Set the view angle. The entries here are also made in degrees. You are ad-
vised to select a view angle of 40° for a sitting human being model and an
angle of 30° for a standing model.

View angle, horizontal ID,DUU %

View angle, vertical |-4U,UDU 2

View Show vision field...

Figure 14: Vertical, Horizontal View Angle, and View

Showing Vision Field

Use the vision field button to open another graphic in which you can view the
work position through the eyes of the worker. Compare the work position de-
sign below on the right with the vision field of the worker on the left.
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Figure 15: Displaying Vision Field

2.2.6 Specifying Work Position Properties

Selecting a Type
Select between a standing and a sitting human being model that you want to
integrate in the scene. Please refer to the Figure 5.

Specifying Position

Specify the center of the front edge of the table (Please refer to the Position
X/YIZ) to place a sitting human being model in the working surroundings The
standard distance between the reference point and the shoulder joints (in the
top view) is 150mm and therefore corresponds to the Middle position. The dis-
tance is 100mm in the Front position and 200mm in the Back position.

Paosition Middle _'J
Requirements  fEront
Position % Back

Figure 16: Position Template

Specifying Requirements

The work requirements design parameter specifies the distance between the
work position (For example, height of desk top and appliance) and the position
of the shoulders or eyes in a sitting position. In the standing position, this pa-
rameter does not affect the position of the shoulders or eyes because these
are defined by the floor space. Actions assigned to the corresponding work
requirements can best be displayed in the form of a table. Standard require-
ments are average requirements as far as visual control and precise motor-
skills are concerned (For example, doing wiring or assembling small parts with
little effort). The height of the shoulders and eye position is increased by
100mm when great demands are made on visual control and precise motor-
skills (For example, adjustment work, visual control, or the assembly of ex-
tremely small parts).

This height is decreased by 100mm (men) and by 50mm (women) compared
with the standard settings when low demands are made on visual control and
high demands are made on freedom of movement of the arms (For example,
sorting, packing, or assembling heavy work pieces with great effort).

X Position/Y Position/Z Position

You can specify the position where you want to place the human being model
in your work position. To do this, specify the absolute human being model co-
ordinates of the scene. Use the graphic tools to change the model position
and hence the reach ranges as well as the vision field. These changes are
transferred to the edit work position template.
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X Rotation Angle/Y Rotation Angle/Z Rotation Angle

You can turn the human being model on its own axis using the rotation angle.
To turn it simply on the floor, enter a rotation angle on the Z-axis. Entries are
made in degrees. You can also turn the human being model by using the
graphic tools as described in the case of the X/Y/Z position.

Position x IIJ,UUEI mm
Paosition y |Il000 mm
Pasition z |-1 000,000 rm

Rotation angle x |IJ,UUEI »

Rotation angle v |Il000 *

Rotation angle z |0,000°

Figure 17: Specifying the Position of the Axes and the Rotation Angle

Setting the Working Height

The working height specifies the vertical distance between the desk top and
the actual work position (For example, laying-in height of appliance) when sit-
ting. The working height can be disregarded because the floor level is the de-
cisive parameter for the worker position.

Working height |1 00,000 mm ‘ |

Figure 18: Working Height
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