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0.1. Calculation Example: Parallel Key According to DIN 6892

0.1 Calculation Example: Parallel Key According to DIN 6892

0.1.1

Start the Calculation Module

Please login with your username and your password. Select the module ‘Parallel key' through the tree structure
of the project manager by double-clicking on the module or clicking on the button ‘New calculation’.

0.1.2 Calculation Example

A strength calculation for the following shaft-hub-connection is required (see also DIN 6892, Example E.2).
Enter the following values into the input fields:

Shaft diameter

Application factor

Outer diameter hub Dy
Calculation method
Operation nominal torque T},om,
Min. frictional torque Trin
Max. load peak torque T},qz
Load peaks Ny,

Material shaft

Material hub

Parallel key

Material parallel key
Standard length parallel key
Number of parallel keys

Inputs Method B:

Kind of load

Changes of load direction

Max. reverse torque T},0uRev

Small outer diameter D,

Large outer diameter Do

Width of hub within [,

Axial distance ag

Chamfer/radius on shaft keyway edge s;
Chamfer/radius on shaft keyway edge s;

0.1.3 Start the Calculation

= 60 mm

= 1.75

= 120 mm

=B

= 1.950 Nm

= 1.250 Nm

= 3.900 Nm

= 500

= (45 hardened and tempered

= 34CrNiMo6 hardened and tempered
= DIN 6885.1 AB 18 x 11 x 100

= 34CrNiMo6 hardened and tempered
= 100 mm

=1

= Alternating torque with a slow torque increase

=108

= 3900 Nm
= 120 mm
= 120 mm
=91 mm
=455 mm
= 1.0 mm
= 1.0 mm

Please start to enter the values into the input field. All important calculation results will be calculated during
every input and will be displayed in the result panel. A recalculation occurs after every data input. During
the input of the values it can happen that the results will be marked in red. Nevertheless, please continue to
input the data as usual. For the load peaks N, please select the entry ‘User defined input’ from the listbox.
Enter the the value ‘500’ into the adjacent input field.

¥2) eassistant - GW3-Technology - Parallel key calculation DIN 6892 - Mozilla Firefox =13
{2 Open |@Save |I_ local Calculate |~f‘> Unda | Fedo | Report |@ Options |@He\p |

Input of shaft diameter in mm
Diameter of shaft (d) IW Cperation nominal torgque {T_nom) [MNm] W
Application factor (K_A) ﬂr min. frictional targue ({T_Rmin) [Mm] W
Outer @ hub (02 ] [rz00 Max Inad peaktorgue (T_rias (] [zaonn @]
Calculation method m [nput data method B Load peaks (N_L) |User defined input > [500.0

Figure 1: Input of the values
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0.1. Calculation Example: Parallel Key According to DIN 6892 4

0.1.4 Calculation Method B

The direction of the torque is reversed and a rough calculation according to Method C is not possible. It is
recommended to use the calculation method B. Select the calculation method B from the listbox and click
the button ‘Input data method B'.

%) eassistant - GW3-Technology - Parallel key calculation DIN 6892 - Mozilla Firefox ol =|
(> Open |@Save |I_ local Calculate |~f‘> Unda | Fedo Report |@ Options |@He\p |

Input dialog for the required input data for the calculation method B

Diameter of shaft (d) IW @ Operation nominal torque (T_nom) [MNm] W

Anplication factar (K_A) 215 | min. frictional targue (T_Rminy [Nrm] frzaon

Cuter @ hub {02 [mm] !W y Max. load peaktorque {T_max) [Mm] IW

Calculation method Iﬂ Input data rethod B : Load peaks (N_L) |User defined input = |300.0
—

Figure 2: Calculation method B

Clicking this button opens the window ‘Input data method B’ and allows you to enter the other input values.

Input data method B E LI

Kind of load; |Altematingturuue with a slow forque increase j /N
Changes ofload direction (M_) [10"6 change =] |1000000.0 i v
. reverse torgue (T_rmaxRe) [Nim] |3QUU.U 3
7%
Small outer diammeter of stepped hub (D13 [mm] |120.D (’//’
K ”
Big auter diameter of stepped hub (D2} [mm] |1 200 / W
| o~
Width of hub with D2 internal |_fr (¢} [mm] I91 il % 3
Axial distance between load in- and output position {a0) [mm] 455
' I HE—
[~ Chamfer of parallel key take over for chamfer of shaffhub keyway edge?
Chamfer or radius on the shaft keyway edge (s_1) [mm] |1 1]
!
Chamfer or radius on the hub keyway edge {5_2) [mm] |1 o A
0K | Cancel

Figure 3: Calculation method B

Hinweis: If, at a later time, you need to change certain values, then click the button ‘Input data method B’
and the input mask will open again.

Input Values for Shaft and Hub

Specify the material for the shaft and the hub. The material for the shaft is ‘C45 hardened and tempered'.
The required material for the hub is ‘34CrNiMo6 hardened and tempered’. Both materials can be selected
from the listbox.

Shaft Hub
Material ||o45 hardened and tempere x| [1.0503 x| Material ||34CrNiM06 hardened and te x| [1.6582 =]
Supporting length {1_tr1) [mm] i | |ID.7.I] Supporting length {_tr2) [mm] o Ilﬂ? o

Figure 4: Material selection for shaft and hub

Select the material either from the listbox or click the button ‘Material’ to open the material database. The
database allows you to choose the material. You also get detailed information on the kind of material, hardness

factor fy, yield point as well as support factor fs.
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0.1. Calculation Example: Parallel Key According to DIN 6892 5

Input Values for Parallel Key

The parallel key selection according to DIN 6885 sheet 1 to 3 makes it easier to choose the required parallel
key. You can also select the geometry and size of the parallel key. The database also provides the standard
lengths of the parallel keys. The dimensions of the parallel key are as follows: DIN 6885.1 AB 18 x 11 x 100

Standard Length

In order to define the standard length of the parallel key, select the value ‘100" from the listbox.

,
Parallel key DI G8E85-1 A18%11 %100 uppari

Figure 5: Standard length

Selection of the Parallel Key Geometry

Click on the button ‘Parallel key’ to select the shape of the parallel key.

| e —

Figure 6: Button ‘Parallel key’

The geometry selection shows the suitable parallel key. Select the parallel key geometry ‘DIN 6885 sheet
1-8/1968" as well the shape ‘AB’ from the listbox. Click the button ‘OK’ to confirm the values.

Parallel key selection dialog E_I
‘Selection of the parallel key geametry: |DIN B85 Blatt 1 - 81068 j Shape: AR 0w
d_min d_max b h 11 12 1
7 4.4 0.6 [~ Own input
A current @ d fmm: [500
75 25 22 14 Bl 5.4 0.8
13 =13 25 14 a L 0.8 For @ d aver [mm]: ISS.D
a5 110 28 16 10 6.4 0.8 ;
1o 130 a2 18 11 7.4 o.s For@dupto [mrm] 650
130 150 36 20 1z 8.4 hit: v ;
width b [rmm]: |18,D
150 170 40 22 13 9.4 1w ) Ui,
170 200 45 25 15 10.4 L Height h [ram]: |11_u
200 230 50 28 17 11.4 1.2
230 260 I 3 200 12,4 3 Depth shaft keyway t1 [mrm]: |T.D
260 290 63 32 20 lz.4 2 Depth huls keyway 2 [ I—M
290 330 70 36 2z 14.4 z :
330 aa0 a0 40 25 15.4 3 Chamfer/Radius r1 [mm]: |D_E
380 440 30 45 28 17.4 3 =l
Ok | Cancel |

Figure 7: Selection dialog for the parallel key
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0.1. Calculation Example: Parallel Key According to DIN 6892 6

Selection of Material

Select the material ‘34CrNiMo6 hardened and tempered’ from the listbox. If you need further information on
the material, click the button ‘Material’ to open the material database.

Parallel key | is

g AE 18y 3100
_ Material_| |[33CrhuimoB hardenes anc te x| [16582 =]

Figure 8: Material for parallel key

Supporting Length and Number of Parallel Keys

The supporting length [, is determined automatically from the selected standard length. You can use the
listbox to select the number of parallel keys. For our calculation example we specify one parallel key.

.
Parallel key [[DIN 58851 AB 18 11 x100 upparting length (|
34CrNiMoB hardened and e »] [1.6562 =] b 1k

Figure 9: Supporting length and number of parallel key

0.1.5 Calculation Results

All important calculation results, such as the safeties for the operation load or at the maximum load for all
three components (shaft, hub and parallel key) or the equivalent pressure will be calculated during every input
and will be displayed in the result panel. A recalculation occurs after every data input. Any changes that are
made to the user interface take effect immediately. You will get the results for the equivalent pressure and for
the pressure at load peak as well as the safety at operation load and the safety at peak load.

Result: Shaft: Hub: Parallel key:
Pressure [Nimm / Safety in T_nom: 43202 ; [N0EE 367.54 / [0EE

Pressure [Mimm® § Safety in T_max 43292 1 154 387.54 1 4.08

Figure 10: Calculation results
In our calculation example the safeties for the shaft, the hub and the parallel key are marked red. That means

the minimum safeties are not fulfilled. In addition, you get also an appropriate message in the message window.
The parallel key is not suitable for our calculation example.

The minimum safeties are not achieved.

Figure 11: Message window
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0.1. Calculation Example: Parallel Key According to DIN 6892 7

Minimum Safety: Dimensioning of the Shaft Diameter

Use the automatic dimensioning function (calculator button) in order to determine the shaft diameter. With
just one click, the program automatically determines the shaft diameter so that the required minimum safety
of ‘1.2" will be fulfilled. In order to do so, please click the calculator button next to the input field of the shaft
diameter.

&) eassistant - GWI-Technology - Parallel key calculation DIN 6892 - Mozilla Firefox =0 Ll

(= Open |@Save ||_ local alculate |ﬂ Unda | “ Redo | Report |@ Options |@He\p |

Calculation of the shaft diameter on minimum safety

Diameter of shaft (d) Operation nominal torque (T_nom) [Mm] |1950.D

Application factor (K_8) z min. frictional torgue (T_Rmin) [Mm] |125E|.E|

Cuter & hub {D2) [mm] |1 200 Max. load peaktorque {T_max) [Nm] ISQDD.D

Figure 12: Dimensioning button for the shaft diameter

Now the new shaft diameter is determined.

&) eassistant - GWI-Technology - Parallel key calculation DIN 6892 - Mozilla Firefox | LI

(= Open |QSa\re |I_ Incal Report |§@ Options |@ Help |

Input of shaft diameter in mm

alculate |n Undo | 4 Redo

Diarmeter of shaft (d) |111 a8 é Operation naminal torque (T_nom) [Mm] |1QED i)
Application factor (K_A) i 8 min. frictional targue {T_Rmin} [Nm] |1250.D
Cuter @ hub (D2 [mm] |1 200 Max. load peak torque (T_max) [Mm] ISQDD.D

Figure 13: New shaft diameter

The shaft diameter is now d = 111.88 mm. With this diameter the minimum safety of ‘1.2" is achieved and
the parallel key is suitable for this application. The safety can even be increased by selecting another material.

Result: Shart: Hub: Farallel key:
Pressure [Mmm? f Safety in T_nom: 11674 1 1.20 97.583 | 3.40 116.74 f 2.44
Pressure [N/mm? [ Safety in T_max; 116.74 1 570 97.53 | 1615 11674 1 1146

Figure 14: Calculation result

Due to the new dimensioning, the shaft diameter is significantly larger now. A new size of the parallel key was
determined automatically. Click the button ‘Parallel key' and the larger parallel key is displayed automatically.

Parallel key selection dialog ll
Selection ofthe parallel key geometry. |DIN 6385 Blatt1 - 81968 j Shape: AB -
d_min d_max b h 1 iz rl
75 as 1a 3 5.4 .6 | [ Owninput
gi Lig ‘Ig Lj 5-2 g current @ d [mrm: T
6.
30 T.d For @ d over [mm]: IIIEI.D
130 150 z0 1z G.4 T
150 170 2z 13 9.4 L.z SRR ) [EE
170 z00 25 15 l0.4 bl ; ; I—
Width b [mm]: 320
z00 230 z8 17 1l.4 1.z B
230 260 3z 20 lz.4 2 Height h [mm]: |18.El
260 290 3z 20 lz.4 z :
290 330 36 22 14.4 2 Depth shaft keyway t1 [mm]: |11.0
2:3 jig iE f; tf-j : Diepth huby keyway 2 [mm); |?.4
5 2 7. 3
440 500 50 31 19.5 3 Chamfer f Radius r1 [mm]: ||J g

0K | Cancel |

Figure 15: New parallel key
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0.1. Calculation Example: Parallel Key According to DIN 6892 8

0.1.6 Documentation: Calculation Report

Use the button ‘Report’ to generate the calculation report very fast. This report contains the calculation
method, all input values as well as the detailed results.

| key calculation DIN 6892 - Mnzilla Firefox

Redo | Report |@ 0 ;uns |@He|p |

————

mlculate |n Undo |ﬁ-

Figure 16: Button 'Report’

The calculation report contains a table of contents. 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.

_inix]
Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hife
=]
Used calculation method: B
Outer diameter hub(D): 120.0 mm
Equivalent torque(Teq): 34125 Mm
Equivalent circumference force(FEq): 61002.86 M
Circurmnference force at load peaks(Fmax): B9717.555 N
Changes of load direction factor(fw): 0.216
Load distribution fa::tur(Klambda): 1.054
Friction factor(KR): 0.744
Load part factor equivalent(Knueq): 1.0
Load part factor load peak(k | ) 10
Shaft
Material name: C45 hardened and tempered 1]
Material number: 1.0503
Source of data: DIN 743, DIM EM 10024, Datenbank FORMAT, Datenbank
Stahlwissen MaviMat 2.1, DIN EN 10083-2:1996-10, DIN
7190:2001-02
kind of material: Ductil
Yield point(RE): 370.0 Mfmm?
Support factor (fS): 1.2
Hardhess factor(fH): 1.0
Supporting Iength(lm): 4.0 mm
Depth kevway(tl): 11.0 mm
Load peaks frequency factor(flL): 15
Supporting depth keyway(tm): 6.554 mm ﬂ

Figure 17: Calculation report

You may also print or save the calculation report:

- 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.
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0.1. Calculation Example: Parallel Key According to DIN 6892

0.1.7 How to Save the Calculation

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

%) eassistant - W 1-Technoloay - Parallel key calculation DIN 6892 - Mozilla Firy

(& bpen |@Save |I_ lacal R

E calculata |n Unda |(">l Redo

Figure 18: Button ‘Save’

Before you can save the calculation to your computer, you need to activate the checkbox ‘Enable save data
local’ in the project manager and the option ‘Local’ in the calculation module. A standard Windows dialog
for saving files will appear. Now you will be able to save the calculation to your computer.

x|

Speichern in: |- Desktap j G r Bl

Eibliotheken

A

Zomputer

AL

D ateiname: I j Speichern I
D ateityp: IAIIB Dateien [*.%] j Abbrechen |
A

Figure 19: Windows dialog for saving the file

In case you do not activate the option in order to save your files locally, then a new window is opened and
you can save the calculation to the eAssistant server. 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 ‘Files'.

savefile x|

Frojects Files
Default

Filename
Saye | Cancel

Figure 20: Save the calculation

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 by phone +49 (0) 531 129 399-0 or email eAssistant@gwj.de.
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