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1. Current situation

DIN 743:2012 is the only valid revision, other
revisions are withdrawn

Previous versions of DIN 743 are no longer valid.
Refer to www.din.de.

Contractual documents or certification guidelines that
refer to DIN 743 technically refer to the current revision
(2012). Documents (calculation reports, contracts,
specifications, certification guidelines, ...) therefore
need either to be specific (e.g. identifying the revision
to be used) or updated.

The DIN standard is the most widely recognized
standard for shaft rating besides AGMA 6101. In some
industries, e.g. wind industry, it is globally accepted.
There is no ISO standard on shaft strength rating.

DIN Standards Committee Mechanical Engineering
About MAM  Projects Drafts DINSPEC  Standards  Documents withdrawn w
ﬂ STANDARDS
DIN 743-1

Calculation of load capacity of shafts and
axles - Part 1: General

Title [German]
Tragfahigkeitsberechnung von Wellen und Achsen - Teil 1: Grundlagen

Overview

A large number of failures in mechanical engineering is dus to damags to axles and shafts.
The most frequent cause for this iz fatigue failure [fatigue fractures, vibration fractures). In
addition to the optimum structural design, the calculation of the safety against the
occurrence of fatigue failure and damage due to maximum load [permanent deformation,
precrack] presents a necessary measure. This standard contains the basic equations and the
methodolegy for proof of load bearing capacity for shafts and axles. This standard has been
prepared by Working Committee NA 060-34-32 A& "Wellen und Welle-Nabe-Verbindungen”
["Shafts and shaft to collar connections”) at the Technical Section Power transmission
engineering of the Mechanical Engineering Standards Committes [NAM)] at DIN, the German
Institute for Standardization e. V. The DIN 743 standard series - Shafts and axles, calculation
of load capacity - consists of - Part 1: General basics; - Part 2: Theoretical strezs
concentration factors and fatigue noteh factors; - Part 3: Strength of matenial; - Part 4:
Fatigue limit, endurance limit - Equivalently damaging eontinuous stress; - Supplement 1:
Examples to Part 1 to 3; - Supplement 2: Examples to Part 4. The following modifications
have been made with respect to DIN 743:2000-10, clause 5: a) for static proof a distinction
between the proof of aveidance of permanent deformation and the proof of the avoidance of
precracks of hard surface layers has been made; b) determination of the crack boundary has

been supplemented. Previous editions: DIM 743-1:1998-05, 2000-10.
Document: references other documents
Document: referenced in other documents

Responsible national committee

NA D60-34-32 AA - Shafts and shaft-hub-connections >

EDITION ORIGINAL LAN- TRANSLATION PRICE
201212 SLEE: English from B1.60 €
German
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1. Current situation

DIN 743 overview

DIN 743 consists of seven documents.
There are four parts, DIN 743-1, -2, -3, -4,
two supplements “Beiblatt 17 and “Beiblatt
2” and one correction “Berichtigung 1”

The supplements contain calculation
examples that are used for software
verification.

KISSsoft uses the methods, material data

and formulas as defined in parts 1, 2, 3, 4.

STANDARDS

DIN 743 Beiblatt 1

Calculation of load capacity of shafts and axles - Supplement 1: Examples to part 1t0 3
Edition 2012-12

STANDARDS

DIN 743 Beiblatt 2

Calculation of load capacity of shafts and axles - Supplement 2: Examples to part &
Edition 2012-12

STANDARDS

DIN 743-1

Calculation of load capacity of shafts and axles - Part 1: General
Edition 2012-12

STANDARDS

DIN 743-2

Calculation of Load capacity of shafts and axles - Part 2: Theoretical stress concentration factors and fatigue notch factors
Edition 2012-12

STANDARDS

DIN 743-3

Calculation of load capacity of shafts and axles - Part 3: Strength of materials
Edition 2012-12

STANDARDS

DIN 743-3 Berichtigung 1

Calculation of load capacity of shafts and axles - Part 3: Strength of materials, Corrigendum to DIN 743-3:2012-12
Edition 2014-12

E STANDARDS
Calculation of load capacity of shafts and axles - Part & Fatigue limit, endurance limit - Equivalentl ing conti stress

Edition 2012-12
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2. Implementation in KISSsoft

Software release 2020

Shaft rating along DIN 743, along with other methods,
is implemented in KISSsoft.

Shaft editor 3D Viewer Basic data Strength I_E Tooth trace modification

Calculation

Calculation methor  |DIN 743:2012 - Load case

Hanchen & Decker
Type of calculation  Frm Guideline (2012 Required safety, stat
GMA 6101-E08/ 6001-E08 Required safety, infir
o strength calculation

-

Also, shaft deformation and bearing force calculation,
considering non-linear bearing stiffness, is included in
KISSsoft. Beam theory, either as per Euler or as per
Timoshenko is used. Linear or non-linear calculations
are available. Several single shafts may be combined
to form a — coaxial — shaft system.

KISSsoft

Release 20208

Copyright 1988-2020
by
KiSSsoft AG
A Gleason Company
Rosengartenstrasse 4
CH-8608 Bubikon

Contact:
KiSSsoft AG

Phone: +41 55 254 2053
Fax: +41 55 254 2051
Email: info@KISSsoft.com
www.KISSsoft.com

The installation and use of this software is

See also installation subfolder ‘license provisions'.

Portions of this software are owned by
Siemens Product Lifecycle Management Software Inc

Copyright 1986-2020
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2. Implementation in KISSsoft

Models of shaft systems
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3. Overview of calculation

Owerview
Shaft model
v OB Input shaft
% Quter contour
A Cylinder
. _J Radius right
Every shaft consists of [ spine
- The geometry (inner and outer contour) - defining v (& Cylinder
the cross-sectional properties like A, I, W _d Radius right
Cylinder

- The features / notches - defining form factors a
and notch factors 3

'  Inner contour
ﬂ Cylindrical bore

- Bearings, as supports or rolling element bearings B conical bore
—> defining the boundary conditions @ Cyiindrical bore
. % Forces
- Forces, as force vectors or elements like gears -  cnnput
defining cross sectional forces like Fa, Mb, T I 210122)
* Bearing
. . B b1
From the cross-sectional properties and the cross 2 cngnesup
sectional forces, nominal stresses o and T are A
calculated. oo a-A
0 s6
: : A cc
From the material properties and the notch factor, part —_—
strength is calculated. o £
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3. Overview of calculation

Cross sectional properties

For each calculated cross section A-A, B-B, C-

C Designation |F—F |
y

Comment |Input... |

Position on shaft ¥ | 155.1250 | mm

Position in global system Y | 155.1250 | mm

The notch factor and other K factors are Notch efect pEr— .
determined.

Bending Torsion Tensio..ession  Shearing force
Notch factor (DIN, FKM) B | 1.7195] | 1.3238] | 1.7195] | 0.0000 |
Surface factor (DIN, FKM) K | 1.0000 | | 1.0000 | | L0000 | | 1.0000 |

From the sytem equilibrium, cross sectional Strss concentaton factor (AGMA) ki | o000]
forces (bending moment, torque, tension, vemvabe  ampltude

S h e ar fo rce) IS k n own . {Infini...rength) (Infini..rength) (Static strength)
Bending moment Ma | 0.0000 | | 1789.2553 | | 30417341 | Nm
Torque T 0.0000 | | 0.0000 | | 0.0000 | N
Tension/Compression force F -3954.8483 | | 3954.8483 | | -13446.4842 | N
Shearing force Fo | 0.0000 | | 219531932 | 37320.4285 | N
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3. Overview of calculation

Settings for strength rating

Shaft editor 3D Viewer Basic data Strength

Calculation
Calculation methor | DIN 743:2012 hd Load case Case 2 (constant stress ratio o.fo-) ™
Type of calculatior  |Infinite life strength = Required safety, static calculation o f— | 1.2000 |
Required safety, infinite life strength calculation Sme tecue | 1.2000 |
General data
[ pefine data for each shaft individually
Tensio.. ession Bending Torsion Shearing force
Stress Pulsating = | |Alternating ~ | |Pulsatng ™  |Alternating ™
Stress ratio | 0.0000 | | -1.0000 | | 0.0000 | | ~1.0000 |
Load factor, static calculation | 1.7000 | | 1.7000 | | 1.7000 | | 1.7000 |
Load factor, endurance calcuiation | 1.0000 | | 1.0000 | | 1.0000 | | 1.0000 |

Different calculation method may be selected.

The calculation is done for static and fatigue rating.

For fatigue rating, finite life or infinite life calculation is possible.
Load spectra may be considered.

Different stress ratios may be selected.

Target safety factors are used to calculate utilizations.
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3. Overview of calculation

Results

Results (basic calculation)

Results
maximum deflection 546.82 pm
maximum eguivalent stress 882.11 Nimm*
minimum bearing rating life 598 h
minimum static bearing safety 1.46
minimum fatigue safety 019
minimum static safety 0.27

Safeties Results [%]

Fatigue static Fatigue static
AA 0.19 0.27 16.14 2279
E-B 0.29 0.27 2428 2266
C-C 0.44 0.33 36.57 27.83
D-0 0.48 0.80 40.18 56.62
E-E 0.57 0.64 47.35 53.22
F-F 0.49 0.82 41.00 68.03
GG 1.22 1.76 101.76 146.66
H-H 0.95 1.35 79.28 11224
Il 1.19 1.67 99.46 138.84
4 n 251 176.07 209.03 b

Resulting safety factors are reported for each cross section.
Static and fatigue safety factors, as well as utilizations are reported.
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3. Overview of calculation

Results

Shaft Shaft Shaft x haft
|Force diagram ~ [Torque diagram ~ Strength (nominal load) ~ | iquivalent stress
GloQmaad ¢ hESEs GoQmaad ¢ hEIES LloQmaaea v pEess LloQmaaea v pEess
_ 31" T Ty z B
50000 : B} 1 g-—'x ¢ j Z o g 900
8000 — 600
40000 —| :
6000 | 540 800
30000 4000 -] | 480 700 |
20000 [} [T - 2000 - pmag s =\ T
" = A SRR e et A= \?ﬁ '?420 I NE 600 —
Z 10000 | T s s £ g i i i = R £ E‘%D 3 Esgo .
b 0 EE g g O I il i ) ¢ 2000 T s A AR & ¥ =
5 i e e = R g o0 I8 300 1 400 -]
R Sk =4 g 2
-10000 § g = = 240 F=] | \I
\ - A 5000 — : 3 - #A 300
20000 . 8000 50 { i B 200 h
-30000 — ] 10000 — & J b ] 3 100 g
40000 - -12000 = e 0 e B
o (3 o o o o o (3 o o o o =T e i 2 S S A
R S CO R S CO M SR §
Axia direction ¥ [mm] Axia direction ¥ [mm] Axial direction Y [mm] Axial direction ¥ [mm]

Resulting cross sectional forces and moments.
Resulting strength and stresses.
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4. Verification, examples from supplement 1

Example 1, 2, 3 from Supplement 1 to DIN 743

For all three examples, a
match between KISSsoft
and DIN is achieved.

Minimal differences occur
due to inconsistent use of
rounding in DIN standard.

2.80
2.70
2.60
2.50
2.40
2.30
2.20
2.10
2.00
1.90
1.80
1.70
1.60
1.50
1.40
1.30
1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

DIN 743, Supplement 1, Examples 1, 2, 3

2.612.617 2.572.568

1.66 1.66
1.4 1.4
1.264.
| I 5.265 1.2 1.204

Fatigue safety Static safety Fatigue safety Static safety Fatigue safety Static safety
factor, example 1 factor, example 1 factor, example 2 factor, example 2 factor, example 3 factor, example 3

mDIN 743, Beiblatt 1 W KISSsoft
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4. Verification, examples from supplement 2

Example 1, 2 from Supplement 2 to DIN 743

DIN 743, Supplement 1, Examples 1, 2, 3

2.00
For both examples, a match 1:2

. 1.72 1.72
_betwegn KISSsoft and DIN 5 61 162
is achieved. 160

1.50

1.40
Minimal differences occur 122
due to inconsistent use of .,
rounding in DIN standard. 1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Fatigue safety factor, example 1 Fatigue safety factor, example 2

m DIN 743, Beiblatt 1 mKISSsoft
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5. Conclusion

Verification

With the above five examples and countless
companies comparing KISSsoft to their own
calculation, sufficient verification has been delivered.

Experience shows that the most difficult part in shaft
calculation is not so much the strength calculation but
the cross-sectional forces. This for statically
overdetermined systems where bearing operating
clearance and bearing stiffness has a major impact.

From the above, we conclude that KISSsoft has
implemented DIN 743 accurately.

Detailed calculation reports and files are available on
request.

nnnnnn

Vergleich der Wellenberechnung von KISSsoft mit der DIN 743
Beiblatt 2

Die Beispiele der DIN 743 Beiblatt 2 (2012) wurde mit KISSsoft 03/2015 nachgerechnet. Es
wurde keine Abweichungen festgestellt. Die Resultate und Zwischenwerte stimmen tiberein.

Beispiel 1 - Sicherheit gegen Ermidungsbruch bef einer abgesetzien Weille nach DIN
743 - Beiblatt1, Beispiel 1

Auf eine Gegeniiberstellung der Zwischenresultate wurde verzichtet, da die Werte exakt gleich
sind. Unterschiede im Resultat nur durch gerundete Werte.

Resultare: DINT43, Beiblartt 2 Berechnet mit KISSsoft

Sicherheit Ermiidung Lol L.62

KISSsoft - Redease 03/2015

KI5 Ssoft-Entwicklungs-Version KISSsoft AG CH-8608 BUBIKON
Datei
Name : DINT43 Bsp1_Beiblati2
Beschreibung: DIN 742 Beiblatt 1 Beispiel 1
‘Geandert von: KISSsoft AG am: 2.4 2015 wm: 15:00-38

1-= Statische Berechnung:
Die Sollsicherheit ist unterschritten!

Berechnung von Wellen, Achsen und Tragern

Ei aten

Koordinatensystem Wele: siche Bild W-D02

Bezeichnung Welle 1
Zeichnung 0.000.0
Startposition (mm) 0.000
Lange (mm} 150000
Drehzahl (1/min} 1500.00

Seite 1 von 23 / KISSsoft AG « Rosengartenstr. 4 « 8808 Bubikon = Schweiz » Tel: #41 55 254 20 50 » info@KISSsoft AG
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Thank you for your attention!
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