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With βL = lk/dw and γ = DA/dw and case differentiation A, B, C with DAGr = dW + w lK tan φ

Source: Friedrich C., Lecture of Maschinenelemente, University of Siegen, 2017.
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ΔFVrelax

(min FZ) FSA
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FKR
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- ���+�# 
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C?��F/#$�B�A",
��60"
.�A",L

- �2���':
- �;
.�1: MT_r = 300 Nm
- ?>�1: MT_o = 850 Nm

- %!��:
- 4 KJ(M6x55 10.9 DIN 4014
- 4 KJ)M6 10 DIN 4032
- *H�/I3�1�MA = 12 Nm 
- 9G3��4�. FV = 12 kN (acc. 

to VDI 2230)
- J(	5/-�0�dbc = 140 mm
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- C5���C)�> ("�&>
).

- ,2.+�%A�0	�!:

- �4?�lc = 10 mm

- ��dh = 8 mm

- �>/�DA = 18 mm

- (�.71
- C): δS = 2.669E-6

- �4@�: δP = 1,390E-6

- C5$�.� 3!
µth = 0,16.

- ��:
- C);�#�6�-8�.�4B����
�?

- C)#�:9?

- *����=:� �'�<�?



16 AFS Advanced Fastening Solutions GmbH, Germany

5��������?

- �������	#
!�������.

- �$����
��
���%���"�
&�VDI2230����
� B'

VDI 2230
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Source: Friedrich, C.; Hubbertz, H.: Friction 
behavior and preload relaxation of 
composite products with fastening systems, 
International Conference on Composite 
Structures ICCS-17, Porto, 2013.
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friction coefficient µ

µb:  friction in head 
bearing contact
µth:  friction in thread 
contact zone
µtot: total friction 
(virtual; µH = µT)

VDI 2230 
(02.2003) 
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6 
���–	���III: ���

- �'���
#+�0����
0�M12x1.5x55 10.9.

- /"���MA = 80 Nm (��!�
B: µtot = 0.08 – 0.16)

- �)$FB = 9 kN
��0�(��
-*��!��,	+��(� 
��%.���!�µi = 0.12)

- &+�����?

	��


FB
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Source: Friedrich, 
Designing Fastening 
Systems, Marcel Dekker, 
New York, 2004. 
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Source of figure: Friedrich, Designing Fastening Systems, Marcel Dekker, New York, 2004. 
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7.2 	
�–����IV: ���

- The flange plate of a stop valve is clamped with 6 

M20 10.9 studs with nuts M20 10 (Db = 26 mm).

- The tightening is done with a torque of Ttot = 430 
Nm. (friction class B: µtot = 0.08 – 0.16)

- The maximum pressure is p = 10 Mpa and acts on 
a surface of 24000 mm².

- Seating (Embedding) values of VDI 2230 should 
be taken into account (Rz = 30 µm).

- Additionally there is a preload loss due to 

relaxation of the gasket of 30% of the tightening 
preload.

- Resiliencies
- Screw: δS = 1.488E-6

- Clamped Part: δP = 2.342E-7

- Is the flange properly sealed?

����

íp
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- P4/�?6�, L�H�
- 1,8�
- 7$PG/9E
- (�
- @8
- P)��(	���)
- ���
��";�'A8/<�
- +�C�/��
- 7&-=
- �P)B"/�%25



28 AFS Advanced Fastening Solutions GmbH, Germany

8.2��������?

- �
:  ��	����

����������, ����

- �
: �� �� �!: 

- "�����
�?



29 AFS Advanced Fastening Solutions GmbH, Germany

8.2��������?
�*	
����� , !�(


- ��: +"����&$- ��: 
�+"�
),: 

- ��#����
���?

- -���(��
'&?

- �"���%�
?



30 AFS Advanced Fastening Solutions GmbH, Germany

8.2��������?
�"
�������, ��!�

- ���� ��	��. 

- � �
����������?
FA



31 AFS Advanced Fastening Solutions GmbH, Germany

-��������
������

	� ��

-�N k��+V;Ch�(d=;F4i�
�[W“d=;F4i”�B9-nJ%�\

,�7X@^0_1/.$d=;F0_';F*aD"Rb�p

-d=;F4i�9-eK34GL4ig6MVPUYi'9-AFS�cd=;FUY:)�

�
�-\,�P���o�Q&�>�\,d=T`o;FZAjR�#8U4O0_o

;F?�o2HCh�!IoM<�SZm��D"pAFS�cd=;FUY:�CfE
9

-\,�P���o�Q&�D"R	5]lp

-31

FSmax

0

max

max A
FS

ax
=s

FV

f



32 AFS Advanced Fastening Solutions GmbH, Germany
7F: +86-(0)21-20832512 Email: ust@zwick.de

 �,�8P?�/C��L�%2��20���#I!*���<�C��

�0#$J��?�K('.Q1�Q4�CAQ	9CA�A>=+N-;B
�
'.�GM5Q$36C�QEOOD+N8M5,H&)���@:��
"R

mailto:ust@zwick.de


33 AFS Advanced Fastening Solutions GmbH, Germany

��	���!
����

�1.���%
(�9/�>�
8��:

�5=2!�
�)�	
��
SchatzAFS,7�A
" &�D/$
#=2	��

F4 &/$#
?;!

n -<� 021-20832583
n �0� 021-53521923
n C3� ust@zwick.de
n ��� �+�*�#�,'@999��
BMOHO 1022E

n C6� 201201

mailto:ust@zwick.de

