
Reihe Konstruktionstechnik München
Herausgegeben von Prof. Dr.-Ing. Udo Lindemann

Band 31

Robert Irlinger

Methoden und Werkzeuge zur nachvollziehbaren
Dokumentation in der Produktentwicklung

Aachen  1999

.



           Die  Deutsche  Bibliothek   -   CIP-Einheitsaufnahme

Irlinger, Robert:
Methoden und Werkzeuge zur nachvollziehbaren Dokumentation in der
Produktentwicklung / Robert Irlinger.  - Als Ms. gedr. -
Aachen :  Shaker,  1999

(Konstruktionstechnik München ; Bd. 31)
Zugl.: München, Techn. Univ., Diss., 1998

ISBN 3-8265-4714-4

Copyright  Shaker  Verlag  1999
Alle Rechte, auch das des auszugsweisen Nachdruckes, der auszugsweisen
oder vollständigen Wiedergabe, der Speicherung in Datenverarbeitungs-
anlagen und der Übersetzung, vorbehalten.

Als Manuskript gedruckt. Printed in Germany.

ISBN 3-8265-4714-4
ISSN 1430-7332

Shaker  Verlag  GmbH  •  Postfach 1290  •  52013  Aachen
Telefon:  02407 / 95 96 - 0   •   Telefax:  02407 / 95 96 - 9

Internet: www.shaker.de   •   eMail: info@shaker.de

.



�� =XVDPPHQIDVVXQJ

3URGXNWHQWZLFNOXQJVSUR]HVVH� VLQG� NRPSOH[H�� LQIRUPDWLRQVYHUDUEHLWHQGH� XQG� PHLVW� DU�
EHLWVWHLOLJ�GXUFKJHI�KUWH�3UR]HVVH�� ,Q� LKQHQ�ZLUG�DXV�HLQHP�EHVWLPPWHQ�8PIDQJ�YRQ� ,Q�
IRUPDWLRQHQ� ]X� $QIDQJ� HLQHV� (QWZLFNOXQJVSUR]HVVHV� GXUFK� YLHOIlOWLJH� 6\QWKHVH�� XQG
$QDO\VHVFKULWWH�HLQ�8PIDQJ�YRQ�K|KHUZHUWLJHQ�,QIRUPDWLRQHQ�HUDUEHLWHW�XQG�GRNXPHQWLHUW�
(LQ�ZHVHQWOLFKHU�XQG�VHKU�NULWLVFKHU�%HVWDQGWHLOH�GLHVHU�3UR]HVVH�LVW�GHU�,QIRUPDWLRQVIOX�
]ZLVFKHQ�HLQ]HOQHQ�EHWHLOLJWHQ�3HUVRQHQ�XQG�8QWHUQHKPHQVEHUHLFKHQ�

,Q� GHQ� OHW]WHQ� -DKUHQ� VLQG� (QWZLFNOXQJHQ� IHVW]XVWHOOHQ�� GLH� GLHVHQ� ,QIRUPDWLRQVIOX�� ]�7�
HUKHEOLFK� HUVFKZHUHQ�� 'LH� ]XQHKPHQGH� *OREDOLVLHUXQJ�� GLH� DQJHVWUHEWH� 9HUN�U]XQJ� GHU
(QWZLFNOXQJV]HLWHQ�RGHU�GLH�YHUVWlUNWH�)RUGHUXQJ�QDFK�LQQRYDWLYHQ�3URGXNWHQ�VLQG�GDEHL
QXU�HLQLJH�(LQIO�VVH��(LQ�EHVRQGHUV�NULWLVFKHU�%HUHLFK� LP�5DKPHQ�YRQ� ,QIRUPDWLRQVIOX��
EHWUDFKWXQJHQ� LVW�GLH�ZLHGHUKROWH�1XW]XQJ�YRQ�HLQPDO�JHPDFKWHQ�(UIDKUXQJHQ�E]Z��YRQ
EHUHLWV� YRUKDQGHQHQ�:LVVHQ� LQ�(QWZLFNOXQJVSUR]HVVHQ�� =XU�9HUEHVVHUXQJ� GLHVHU� 3UREOH�
PDWLN�ZHUGHQ�LQ�OHW]WHU�=HLW�YHUPHKUW�0D�QDKPHQ�DXV�GHP�%HUHLFK�:LVVHQVPDQDJHPHQW
HUJULIIHQ�� GLH�:LVVHQ� H[SOL]LW� LQ� GHQ�0LWWHOSXQNW� GHU� 9HUEHVVHUXQJVPD�QDKPHQ� VWHOOHQ�
%HL�HLQHU�JHQDXHUHQ�%HWUDFKWXQJ�GHU�0HWKRGHQ�GHV�:LVVHQVPDQDJHPHQWV�NDQQ�IHVWJHVWHOOW
ZHUGHQ��GD��DXFK�GLHVH�DXI�JHHLJQHWHQ�,QIRUPDWLRQVIO�VVHQ�EHUXKHQ�

$QDO\VHQ� YRQ� (QWZLFNOXQJVSUR]HVVHQ� ]HLJHQ� GLH� VWHLJHQGH� .RPSOH[LWlW� XQG� 'LFKWH� GHU
,QIRUPDWLRQVIO�VVH��,Q�LPPHU�N�U]HUHU�=HLW�ZLUNHQ�LPPHU�PHKU�]X�EHU�FNVLFKWLJHQGHQ�(LQ�
IO�VVH� DXV� YHUVFKLHGHQHQ� /HEHQVSKDVHQ� DXI� GDV� 3URGXNW� HLQ�� 'LHVH� (LQIO�VVH� IOLH�HQ� LQ
HLQHU�9LHO]DKO�YRQ�6\QWKHVH��XQG�$QDO\VHVFKOHLIHQ�LQ�GDV�HQWVWHKHQGHQH�3URGXNW�HLQ��1DFK
$EVFKOX�� HLQHV�3URMHNWHV� E]Z�� RIWPDOV� VFKRQ�ZlKUHQG� HLQHV� 3URMHNWHV� LVW� HV� QXU� VFKZHU
P|JOLFK��QDFK]XYROO]LHKHQ��ZLH�XQG�ZDUXP�HLQ�3URGXNW�VR�EHVFKDIIHQ� LVW��ZLH�HV�]X�HL�
QHP�EHVWLPPWHQ�=HLWSXQNW�YRUOLHJW��*HUDGH�GLH�.HQQWQLV�GLHVHV�Ä:LH³�XQG�Ä:DUXP³� LVW
DEHU�GLH�ZHVHQWOLFKH�,QIRUPDWLRQ�I�U�GLH�1DFKYROO]LHKEDUNHLW�XQG�GDPLW�I�U�HLQ�/HUQHQ�DXV
EHUHLWV� JHPDFKWHQ� (UIDKUXQJHQ�� 'LH� SHUV|QOLFKH�:HLWHUJDEH� YRQ� (UIDKUXQJHQ� PLW� +LOIH
JHHLJQHWHU�,QIRUPDWLRQHQ�LVW��YRU�DOOHP��EHU�3URMHNWJUHQ]HQ�KLQZHJ�� LQ�8QWHUQHKPHQ�DXI
*UXQG�YLHOIlOWLJHU�(LQIO�VVH�RIWPDOV�SUREOHPDWLVFK��'HVKDOE�U�FNHQ�'RNXPHQWH�DOV�7UlJHU
YRQ� ,QIRUPDWLRQHQ�]XP�(UIDKUXQJDXVWDXVFK�YHUVWlUNW� LQ�GHQ�0LWWHOSXQNW�GHU�%HWUDFKWXQ�
JHQ�

'DKHU�ZXUGH�DOV�=LHO�GLHVHU�$UEHLW�JHVHW]W��0HWKRGHQ�XQG�:HUN]HXJH�]X�HQWZLFNHOQ��PLW
GHQHQ�'RNXPHQWH�GHUDUW�JHVWDOWHW�ZHUGHQ�N|QQHQ��GD��VLH�]X�HLQHU�YHUEHVVHUWHQ�1DFKYROO�
]LHKEDUNHLW�XQG�GDPLW�]XP�/HUQHQ�DXV�YRUKDQGHQHQ�(UIDKUXQJHQ�EHLWUDJHQ��'HUDUWLJH�'R�
NXPHQWH�ZHUGHQ�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�OHUQJHUHFKWH�'RNXPHQWH�JHQDQQW�
'D]X�P�VVHQ�GLH�HUJHEQLVRULHQWLHUWHQ�'RNXPHQWDWLRQVIRUPHQ�VR�JHlQGHUW�ZHUGHQ��GD��GLH
(UJHEQLVVH� HLQ]HOQHU� NRQVWUXNWLYH�(QWVFKHLGXQJHQ�� DOOHQ� YRUDQ� GLH�%HVFKDIIHQKHLWVPHUN�
PDOH� �*HVWDOW��:HUNVWRII�� HWF����PLW�+LOIH� YRQ�'RNXPHQWHQ� QDFKYROO]LHKEDU�ZHUGHQ��'LH
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'RNXPHQWH�P�VVHQ�GD]X�,QIRUPDWLRQHQ�LQ�JHHLJQHWHU�'DUVWHOOXQJ�XQG�6WUXNWXU�HQWKDOWHQ�
VR�GD��DQGHUH�3HUVRQHQ�LQ�SDUDOOHOHQ�RGHU�VSlWHUHQ�3URMHNWHQ�GDUDXV�OHUQHQ�N|QQHQ�

,P�5DKPHQ� GHU� YRUOLHJHQGHQ�$UEHLW� ZXUGH� GD]X� HLQH� 6\VWHPDWLN� HQWZLFNHOW�� GLH� KHOIHQ
NDQQ��GDV�Ä:LH³�XQG�Ä:DUXP³�YRQ�3URGXNWHQ�]X�EHVFKUHLEHQ��'LH� IXQNWLRQVRULHQWLHUWH
3URGXNWORJLN� EHVFKUHLEW� GLH� ZHFKVHOVHLWLJHQ� $EKlQJLJNHLWHQ� ]ZLVFKHQ� %HVFKDIIHQKHLWV�
PHUNPDOHQ� XQG� GDPLW� ]X� HUI�OOHQGHQ� )XQNWLRQHQ�� ]ZLVFKHQ� %HVFKDIIHQKHLWVPHUNPDOHQ
XQG�(LQIO�VVHQ�DXI�GLHVH�ZlKUHQG�GHV�(QWZLFNOXQJVSUR]HVVHV��9HUVXFKH��3URWRW\SHQ��%H�
VSUHFKXQJHQ��HWF���XQG�]ZLVFKHQ�%HVFKDIIHQKHLWVPHUNPDOHQ�XQWHUHLQDQGHU�

'HU]HLW��EOLFKH�'RNXPHQWH�XQG�9RUJHKHQVZHLVHQ�]X�GHUHQ�(UVWHOOXQJ�VLQG�]XU�$EELOGXQJ
GHU� IXQNWLRQVRULHQWLHUWHQ�3URGXNWORJLN�QLFKW�DXVUHLFKHQG�JHHLJQHW��'LHVH�'RNXPHQWH�XQG
9RUJHKHQVZHLVHQ� VLQG� HUJHEQLVRULHQWLHUW� XQG� KDOWHQ� ZHLWJHKHQG� QXU� ,QIRUPDWLRQHQ� �EHU
GLH�%HVFKDIIHQKHLWVPHUNPDOH� LQ� LKUHU�HQGJ�OWLJHQ�$XVSUlJXQJ�IHVW��(LQJHVHW]WH�5HFKQHU�
ZHUN]HXJH��KDXSWVlFKOLFK�&$'��XQG�('0�6\VWHPH��ELHWHQ�]ZDU�PLW�LKUHQ�JHJHQZHUWLJHQ
(LJHQVFKDIWHQ�8QWHUVW�W]XQJ�LQ�7HLOEHUHLFKHQ��N|QQHQ�DEHU�DXFK�LQ�.RPELQDWLRQ�QLFKW�]X
HLQHU�DXVUHLFKHQG�JHQDXHQ�OHUQJHUHFKWHQ�'RNXPHQWDWLRQ�EHLWUDJHQ��'LH�I�U�5HFKQHUZHUN�
]HXJH� JUXQGOHJHQGHQ� 3URGXNWPRGHOONRQ]HSWH� VLQG� ]XPLQGHVW� LQ� $QVlW]HQ� I�U� GHUDUWLJH
$QZHQGXQJHQ�JHHLJQHW��ZREHL�NRQNUHWH�8PVHW]XQJHQ�QRFK�IHKOHQ�

$XV� GHU�$QDO\VH� YRQ� 3URGXNWHQWZLFNOXQJVSUR]HVVHQ�� YRQ� HLQJHVHW]WHQ�5HFKQHUZHUN]HX�
JHQ�XQG�YRQ�JUXQGOHJHQGHQ�(LJHQVFKDIWHQ�YRQ�:LVVHQ�XQG�,QIRUPDWLRQ�NRQQWHQ�ZHVHQWOL�
FKH�$QIRUGHUXQJHQ� GHILQLHUW�ZHUGHQ�� GLH� YRQ�9RUJHKHQVZHLVHQ� ]XU� OHUQJHUHFKWHQ�'RNX�
PHQWDWLRQ�HUI�OOW�ZHUGHQ�P�VVHQ��'LHVH�$QIRUGHUXQJHQ�EHWUHIIHQ�YRU�DOOHP

� HLQHQ�QDFKYROO]LHKEDUHQ�XQG�OHUQJHUHFKWHQ�,QKDOW�XQG�HLQH�JHHLJQHWH�6WUXNWXULHUXQJ�GHU
,QIRUPDWLRQHQ�

� GLH�GH]HQWUDOH�XQG�HQWZLFNOXQJVEHJOHLWHQGH�$QZHQGEDUNHLW�

� GLH�%HU�FNVLFKWLJXQJ�YRQ�YHUVFKLHGHQHQ�(EHQHQ�GHU�3URGXNWVWUXNWXU��)OlFKHQ��)RUPH�
OHPHQWH��%DXWHLOH�XQG�%DXJUXSSHQ��

� GLH�%HU�FNVLFKWLJXQJ�YRQ�QLFKW�JHQXW]WHQ�9DULDQWHQ�XQG�9HUVLRQHQ�

� GLH�1XW]XQJ�YRUKDQGHQHU�:HUN]HXJH�]XU�6WHLJHUXQJ�GHU�$N]HSWDQ]�XQG

� GLH�SHUVRQHQXQDEKlQJLJH�1XW]XQJVP|JOLFKNHLW�

=XU� (UI�OOXQJ� GLHVHU� $QIRUGHUXQJHQ� ZXUGH� HLQ� .RQ]HSW� HQWZLFNHOW�� LQ� GHVVHQ� .HUQ� GLH
VLPXOWDQH� $EELOGXQJ� YRQ� %HVFKDIIHQKHLWVPHUNPDOHQ� XQG� =XVDW]LQIRUPDWLRQHQ�� GLH� GHQ
(QWVWHKXQJVSUR]H��EHVFKUHLEHQ��LQ�HLQHP�HLQ]LJHQ�'RNXPHQW�VWHKW��'D]X�ZLU�YRUJHVFKOD�
JHQ�� LQ� HLQHP� HUVWHQ� 6FKULWW� *HVWDOWREMHNWH� DXI� EHOLHELJHQ� (EHQHQ� GHU� 3URGXNWVWUXNWXU
�%DXJUXSSH��%DXWHLO��)RUPHOHPHQW��)OlFKH��]X�JUXSSLHUHQ�XQG�GDQQ�LQ�HLQHP����6FKULWW�PLW
]XVlW]OLFKHQ�$WWULEXWHQ�]X�YHUVHKHQ�
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=XU�JHHLJQHWHQ�6WUXNWXULHUXQJ�GHU�=XVDW]LQIRUPDWLRQHQ�ZXUGH�HLQH�6\VWHPDWLN�HQWZLFNHOW�
PLW�GHUHQ�+LOIH�HLQ]HOQH�NRQVWUXNWLYH�(QWVFKHLGXQJHQ�EHVVHU�QDFKYROO]RJHQ�ZHUGHQ�N|Q�
QHQ��'D]X�ZHUGHQ�I�QI�.ODVVHQ�EHVFKULHEHQ��GLH�,QIRUPDWLRQHQ�EHLQKDOWHQ��GLH

� GLH�)XQNWLRQHQ�HLQHV�*HVWDOWREMHNWV�

� GLH�EHQXW]WHQ�,QIRUPDWLRQVTXHOOHQ�]X�GHU�DNWXHOOHQ�$XVSUlJXQJ�GHV�*HVWDOWREMHNWV�

� DXV�GHU�JHZlKOWHQ�$XVSUlJXQJ�HQWVWHKHQGH�.RQVHTXHQ]HQ�

� JHQHULHUWHQ�9DULDQWHQ�PLW�GHUHQ�9RU��XQG�1DFKWHLOHQ�XQG
� GHQ�MHZHLOLJHQ�$XVJDQJV]XVWDQG�HLQHU�NRQVWUXNWLYHQ�(QWVFKHLGXQJ�EHVFKUHLEHQ�

)�U�GDV�EHVFKULHEHQH�9RUJHKHQ�XQG�GLH�.ODVVLIL]LHUXQJ�GHU� ,QIRUPDWLRQHQ�ZXUGH�HLQ�RE�
MHNWRULHQWLHUWHV�'DWHQPRGHOO�HQWZRUIHQ��GDV�DOV�*UXQGODJH�]XN�QIWLJHU�:HUN]HXJHQWZLFN�
OXQJHQ�XQG�DOV�.RPPXQLNDWLRQVKLOIVPLWWHO�GLHQHQ�NDQQ�

8P�GLH�$N]HSWDQ]�GHU�YRUJHVFKODJHQHQ�9RUJHKHQVZHLVH�]X�HUK|KHQ�XQG�GLH�,QWHJUDWLRQ�LQ
EHWULHEOLFKH�$EOlXIH� ]X�YHUHLQIDFKHQ��ZHUGHQ�YHUVFKLHGHQH�9RUVFKOlJH� ]XU�GLUHNWHQ�(LQ�
ELQGXQJ� GHU� ]XVlW]OLFKHQ� 'RNXPHQWDWLRQ� LQ� �EOLFKH�� JHVWDOWEHVFKUHLEHQGHQ� 'RNXPHQWH�
ZLH�WHFKQLVFKH�=HLFKQXQJHQ�RGHU�&$'�0RGHOOH��JHPDFKW�

$QJHOHKQW�DQ�WHFKQLVFKH�=HLFKQXQJHQ�ZHUGHQ�]ZHL�8PVHW]XQJHQ�YRUJHVWHOOW��GLH�]XU�PD�
QXHOOHQ�(UVWHOOXQJ� HLQHU� VRJHQDQQWHQ�:LVVHQV]HLFKQXQJHQ� I�KUHQ�� =XU�%HZlOWLJXQJ� GHU
DQIDOOHQGHQ�JUR�HQ�,QIRUPDWLRQVPHQJHQ� LVW�HLQH�UHFKQHUWHFKQLVFKH�8QWHUVW�W]XQJ�GHU�]X�
VlW]OLFKHQ�'RNXPHQWDWLRQ�VLQQYROO��'D]X�ZXUGH�HLQ�3URWRW\S�HQWZLFNHOW��GHU�DXI�HLQ�NRQ�
YHQWLRQHOOHV��'�&$'�6\VWHP�DXIVHW]W�XQG�GLHVHV�XP�.RPSRQHQWHQ�]XU�(LQJDEH�XQG�9HU�
ZDOWXQJ�GHU�=XVDW]LQIRUPDWLRQHQ�HUZHLWHUW��'LHV�ZXUGH�PLW�+LOIH�YRQ�0HWKRGHQ�GHU�)HDWX�
UHWHFKQRORJLH� UHDOLVLHUW��0LW� GHP� 3URWRW\SHQ� N|QQHQ� GLUHNW� LP�&$'�6\VWHP�*HRPHWULH�
REMHNWH�GHILQLHUW�XQG�VWUXNWXULHUW�PLW�=XVDW]LQIRUPDWLRQHQ�YHUVHKHQ�ZHUGHQ��,P�*HJHQVDW]
]X� �EOLFKHQ� )HDWXUHDQZHQGXQJHQ�� GLH� YRUGHILQLHUWH� ,QIRUPDWLRQHQ� LQ� GHQ� (QWZLFNOXQJV�
SUR]H��HLQEULQJHQ��N|QQHQ�PLW�GLHVHU�$QZHQGXQJ�HQWZLFNOXQJVEHJOHLWHQG�:LVVHQVIHDWXUH
GHILQLHUW�ZHUGHQ��GLH�GHU�(UIDKUXQJVZHLWHUJDEH�GLHQHQ�

,Q�HLQHU�DEVFKOLH�HQGHQ�'LVNXVVLRQ�ZHUGHQ�$XVVDJHQ��EHU�GLH�1RWZHQGLJNHLW�XQG�GLH�3R�
WHQWLDOH� HLQHU� OHUQJHUHFKWHQ� 'RNXPHQWDWLRQ� ]XU� (UIDKUXQJVZHLWHUJDEH� JHWURIIHQ�� 'D]X
ZHUGHQ�3DUDPHWHU�YRUJHVWHOOW�� GLH� HLQH�JUREH�(LQVFKlW]XQJ�GHU�1RWZHQGLJNHLW�GHU�1DFK�
YROO]LHKEDUNHLW� NRQVWUXNWLYHU� (QWVFKHLGXQJHQ� HUP|JOLFKHQ�� 'LH� 3DUDPHWHU� EHVFKUHLEHQ
GDEHL�GHQ�*UDG�GHU�$EKlQJLJNHLW��GHQ�*UDG�GHU�9HUWHLOXQJ��GLH�,QQRYDWLRQ�XQG�GLH�'DXHU
YRQ�3URMHNWHQ�RGHU�HLQ]HOQHQ�.RPSRQHQWHQ�

*HUDGH� LQ�YHUWHLOWHQ�(QWZLFNOXQJVSUR]HVVHQ�ZLUG�GLH�%HGHXWXQJ� HLQHU� OHUQJHUHFKWHQ�'R�
NXPHQWDWLRQ�VWHLJHQ��$XIJDEH�GHV�3URMHNWPDQDJHPHQW�ZLUG�HV�LQ�=XNXQIW�YHUVWlUNW�VHLQHQ�
GHQ� ,QIRUPDWLRQVIOX�� VWlQGLJ�]X�NRQWUROOLHUHQ�XQG�VLWXDWLRQVDEKlQJLJ�0D�QDKPHQ�HLQ]X�
OHLWHQ�� GLH� LQ� GHU� YRUOLHJHQGHQ� 6LWXDWLRQ� HLQ� RSWLPDOHV� 9HUKlOWQLV� ]ZLVFKHQ� ]XVlW]OLFKHQ
$XIZDQG�GHU�0D�QDKPHQ�XQG�]X�HUZDUWHQGHQ�1XW]HQ�JHZlKUOHLVWHQ�


