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1 Example: Compression spring according to DIN EN 13906-1,
edition 2002
1.1 Start the calculation module

Please login with your user name and your password. Select the module ‘Compression spring’ through the tree
structure of the Project Manager by double-clicking on the module or clicking on the button ‘New calculation’.

The calculation module is opened in a new window.

‘eassistant.nmmn.com - GWJ-Technology - Compression spring calculation DIN| -1 - Moz oy [m] 5
= open |@ Save |I_ Local Calculate | Unido | Redn |B Report |§ﬁ: Options |@Help | o
Force F1 [M] |1000.0 Deflection 51 [mm] |20.859 Length LO [mim] |87.5 @ D [mim] |25.D
Force F2 [M] |1102.647 Ceflection 52 [mm] |23.D Length L1 [mm] |66.641 @ De [mm] |30.D
Farce Fg ] |0.0 Deflection sq [rmm] | Length L2 [mrm] |64.5 @ Di [ |2|J 0
Coils Spring geometry database I Material I
active n 8.5 Spring rate R [Nimm] |47.941 A A
unsprung [ |2.D Wire @ d [mm] |5.D = L0 E |
End types |squared and ground j
Support  |hinged - hinged ¢nu= 1) [ T B
Load |dynam\c VI
skl is smaller than sn. Buckling safety for spring deflection sn is not given. =
sklis smaller than sc. Buckling safety far spring deflection sc is not given
The result ofthe dynamic calculation is bigger than 100%. 1.
(The spring mayhe can not shok-peened at the existing geometry. {d smaller than 1, w biggerthan 15 or a0 smaller than dy LI
Tha cmvine ic RIOT coitablo far thon sivos dats
Results:
Static utilisation ofthe permissible stress 65 974% Spring deviation sh: 2,141 mm
Cynamic utilisation of the permissible stress: _ Utilisation of permissible spring deflection sn:  89,279%
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Load-deflection diagram. Click to enlarge. Goodman diagram. Click to enlarge. =
=

Figure 1: The calculation module

1.2 The input values

A cold-formed compression spring 4 x 32 x 120 made of patented cold drawn wire

Wire diameter d =4 mm
Diameter D =32 mm
Coils n =85
Length of the unloaded spring Ly = 120 mm
is alternately loaded with

Spring force F =300 N
Spring force F; =500 N

We are looking for the spring rate R, the corrected shear stress at spring force 742 for F» = 500 N and spring

deviation sy,.



1.3 The calculation

The entry of spring forces

Please start to enter the spring forces F} and F5.

Force F1 [N] Deflection s1 [mm] |6.258
Force F2 [N] W Deflection s2 fmm] | 10.428
Force Fg [M] D. Deflection sq [mm] |

Figure 2: The entry of spring forces

During the entry of the spring forces, the corresponding spring deflections are determined and color-coded.

The entry of coils and wire diameter

Enter the number of coils n as well as the wire diameter d.

Coils

active n @ Spring rate R [M/mm] |1 9637
unsprung [ |2.0 ‘Wire @ d [mm]

Figure 3: The coils d and wire diameter d

The settings for the spring ends, the support of spring as well the load are not changed.

The entry of spring length and spring diameter

Enter the spring length L and the spring diameter D.

P c—
Length LO [mm] 120.0 @ D [mm] CSZ.D
Length L1 [mm] |87.961 i@ De [mm] ‘36.0
Length L2 [mim] |66.ED1 @ D [mm] 28.0

Figure 4: The entry of length and diameter

The material selection

To find the required material for the compression spring, click on the button ‘Material’.

Spring geometry datahase | ml

Figure 5: The button 'Material’

The material selection is opened.

Select the following material from the listbox: patented cold drawn wire DH according to EN 10270-1: 2001,
shot peended, N = 10¢”.



B Material selection N x|

haterial |hardened and tempered wire TDC according to EN 10270-2:2001, not shot peened, M= j
Commeant ered and empe e, TDSICT according to EM 10270-2:2001, shot peened, M= 114
Source ofdata | i according to EM 10270-1:2001, not shat peened, M= 1087 —

hardened and tempered wire TDC according to EN 10270-2:2001, shot peened, M= 10e’
hardened and tempered wire TDCH according to EN 10270-2:2001, shot peened, N=10
hardened and tempered wire TDSICr according to EM 10270-2:2001, shot peened, M= 11
Modulus of elasthardened and tempered wire TDC according to EN 10270-2:2001, not shot peened, N=1
hardened and tempered wire TDCH according to EN 10270-2:2001, not shot peened, M=+
Temperature facOT e [TE=SK] 025 TAANTECTTTT | LR i< |

Modulus of rigidi

¥ Fatigue values avallahle and entered
10002 ko imm)

tau_kU tau_ko i i
Paint A 0o 530.0
PointB 3000 7000 001
Foint 7000 700.0

o tau kU (Minm=
0 100 200 300 400 500 600 YOO

“Yalues from datahase only for information

Load freq. ho |1nunnnnn[ @ d rin [rarm] 1.0
current @ d [mm] |5.D @ d max[mm] |10.0 |
Qs

Cancel

Figure 6: Select the material

1.4 The calculation results

When you enter the values, the result is determined and displayed immediately. You can find all detailed
results in the result panel.

The spring rate
The spring rate R is = 9,364 N/mm and is displayed above the input field for the wire diameter.

Cails
active n |s 5 Spring rate R [Mimmi |9.364 f
unsprung [ |20 ‘Wire @ d [mm] [4.0

Figure 7: The result for the spring rate

The shear stress at spring force

In order to find the result for the shear stress, click on the ‘Report’ button. The shear stress 755 at spring
force I is = 636,62 N/mm?.

Atload 2

Spring force 2(Fz): 5000 M
Spring deflection 2 at spring force F2{sz): 532.299 mm
Length at spring force F2(La): 66,601 rm

Shear stress at spring force F2(tausz):
corrected shear stress at spring force F2(tau,2) 746,322 N/mm=
Stored energy 20W 2! 132,35 Mm

Figure 8: The result for the shear stress



The spring deviation

You will find the value for the spring deviation s, in the result panel. The spring deviation s, is = 21,36 mm.

Results:

Static utilisation of the permissible stress: T3581% Spring deviation sh:
Dynamic utilisation of the permissible stress: 74,36% Utilisation of permissible spring deflection sn: 79,07 2%

Figure 9: The result for the spring deviation

1.5 The documentation: The diagrams and the calculation report

The diagrams

The results are clearly displayed in the diagrams. Click on the diagram to see the full image and details.
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Load-deflection diagram. Click to enlarge. Goodman diagram. Click to enlarge.

Figure 10: The diagrams

The calculation report

After the completion of your calculation, you can create a calculation report. Click on the ‘Report’ button.
You can navigate through the report via the table of contents that provides links to the input values, results
and figures. The report is available in HTML and PDF format. Calculation reports, saved in HTML format,
can be opened in a web browser or in Word for Windows.
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Figure 11: Save, print and PDF features

- To save the report in the HTML format, please select ‘File' — ‘Save as’ from your browser menu bar.
Select the file type ‘Webpage complete’, then just click on the button ‘Save’.

- If you click on the symbol 'Print’, then you can print the report very easily.

- If you click on the symbol ‘PDF’, then the report appears in the PDF format. If you right-click on the
PDF symbol, you should see the ‘Save Target As’ option. Click on that option and you will see the
dialog box for saving the report.



1.6 How to save the calculation

When the calculation is finished, you can save it either on the eAssistant server or on your own workstation.
Click on the ‘Save’ button.

9 http:/ /eassistant.nmmn.com - GWJI-Technology - Compressio

Calculate | Uridia |

(& Opef |@Save| Laocal

Figure 12: The 'Save' button

If you have activated the option ‘Enable file save local’ in the Project Manager and the option ‘Local’ in the
calculation module, a standard Windows dialog for saving the file on your workstation appears.

Please note: You must not forget that the calculation module has to be closed to activate the option ‘Enable
file save local.’

save file HE
Speichein in: I@ Diesktop j & & cf B

Figure 13: Windows dialog for saving the file

In case you have not activated this option, a new window is opened and you can save the calculation on the
eAssistant server.
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Mew Project
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I Save | Cancel

Figure 14: Save the calculation

Please enter a name into the input field ‘Filename’ and click on the button ‘Save’. Then click on the button
‘Refresh’ in the Project Manager. Your saved calculation file is displayed in the window ‘File'.

Our manual is improved continually. Of course we are always interested in your opinion, so we would
like to know what you think. We appreciate your feedback and we are looking for ideas, suggestions
or criticism. If you have anything to say or if you have any questions, please let us know via phone
+49 (0) 531 129 399-0 or email eAssistant@gwj.de.
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