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Chapter1 n Description of the calculation modules

Chapter 1
Description of the calculation
modules

Description of characters

* Programs from other manufacturers. We provide support and implement a
compatible installation.

K02a Short designation of the calculation module. You will also find this abbre-
viation in the pricelist.

(M02a) Module designation as used in the software
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1.1 Hardware and software requirements

111 Program versions

Demo program: All the program modules can be tested in a demonstration
program. The scope of the demo version is the same as the full version, apart
from a few restrictions (listed below):

— You cannot save calculation files and results

— You can only select the first item in the lists

— You cannot export graphics (DXF, CDL, IGES, etc.)

— The text "KISSsoft demo version™ also appears in the graphics
— A demo window appears before each actual calculation

— The reports have a demo extension
Programs from other suppliers which we also provide are not included in the demo
version. The demo program gives you a good insight into how to work with the
KISSsoft system.

Test installation: Furthermore, starting on a date which you specify, you can
also test a full version of our programs for a period of 30 days. You will then
have unrestricted access to all our currently available calculation modules. The
test installation gives you the opportunity to test our programs in a practical
environment.

Single user version: Copying protection: For security reasons, the programs
can be copied at any time. To limit the illegal distribution of these programs, a
software USB port protection device "dongle" is supplied along with the single
user version. This is then inserted into the computer's USB port. Alternatively,
on request, we can also supply an LPT protection device, however this is not
supported by 64-bit operating systems.

Multi-user network installation with access directory: We can supply a
network installation, in which any number of users can work with the software,
but at the same time only a limited number (depending on the number specified
on the license) of users have authorization. This makes KISSsoft extremely
flexible and easy to integrate into any network structure. To manage these li-
censes, you only need to install one directory with full rights on a server with
general access rights for KISSsoft users. This does not start any server process-
es or similar processes. The license file contains the path of the access directory
and the logical serial number of the network drive.
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Multi-user network installation with USB protection: Alternatively, you can
also run the network installation with USB protection on the server. To achieve
this, you need a server with a Windows operating system and a USB port as
well as a directory to which both the server and clients have read and write ac-
cess.

11.2 Computer configuration
To run the programs, you require the following computer configuration:

Operating system: Windows XP (32bit/64bit), Windows VISTA (32bit/64bit)
or Windows 7 (32bit/64bit)

RAM: at least 500 MB RAM
Screen resolution: at least 1024 x 768 pixels
Printer: Windows printer

Memory: hard disk approximately 500 MB (depending on requirements)
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1.2 Base K modules

121 K1 base module

This module represents the administration module which is the basis for all calcula-
tion modules. The following items are covered:

KISSsoft in different languages: KISSsoft is available in five languages. You
can switch language separately for calculation reports and the user interface
whilst the program is running (see also K02)

Data storage: The KISSsoft system stores the data input by users and the re-

sults of calculations in a freely-definable storage medium (diskette, local hard
disk, network server). You can create project-specific directories in the frame-
work of project management.

Recording the results: You can select where the results are output (printer or
file) and how they are displayed to suit your own requirements. Additional
properties:

— The report file is in RTF format. Although an internal editor is available,
you can also select an external editor. If you use an RTF editor (for exam-
ple, KISSedit which is supplied with the system, Workpad or MS Word)
relevant graphics are displayed in the report.

— You can also select the scope of the printout (detailed variant and sum-
mary, to 9 levels of detail)

— The content and appearance of the report templates can easily be modified
using a text editor. Here you can pre-define formatting, such as font size,
bold, italic or underlined.

— You can select the language of the printout (see option K02)
— Automatic page breaks and numbering.

— User-specific print header (for example, to support quality assurance as
specified in 1SO 900x)

— Display in a report editor. This allows you to add comments quickly and
easily. In the report editor (KISSedit), you can select the header and footer
format. You can include your company logo. The report you generate can
be viewed directly. The report is displayed in a Word processing program,
usually in the editor supplied with the system. You can use the KISSsoft
settings to pre-define which word processing program you want to use.

Graphical representations and plotter: To help you input and check data, at
some points in the program, the inputs are shown in a scale graphic. Simply
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click a button to print out images, store them in graphics formats, or output
them via a CAD interface (DXF, IGES, see modules KO5a and K05e). You can
also define your own system of coordinates, line types and colors.

Help function: KISSsoft has a powerful help system. Press function key F1 at
any time to request information about the current situation in the program. In
addition, you can call other topics in the help system by selecting them from
the table of contents or by clicking a cross-reference. As you can also display
graphics, consulting the manual is not necessary when working with KISSsoft.

Toggling units: In KISSsoft, you can toggle units at any time. You can also
store your own tailored configurations alongside the pre-prepared default set-
tings.

Input parameter as formula: In the interface you can perform simple calcula-
tions to help your work, directly when you input the data. This is useful if, for
example, you must calculate a torque from the force and the lever arm, or work
out a length from several masures.

Calculator: You can activate a calculator program at any time, and use it to
perform simple calculations.

Data exchange between different program sections: At different places in
the program you can refer back to the results of data that has already been cal-
culated in other program modules. As a consequence, you can, for example, ac-
cess data from the gear calculation when defining the external forces in the
shaft.

Public data interface: The freely-definable formatting of this data interface
gives you a very effective communications tool for interacting with external
programs. It has been specially designed to allow KISSsoft to be integrated into
CAD programs. All input and output data can be exported in ASCII format.
The scope and format of this data is freely definable. To allow this, each calcu-
lation module contains an editable report file. External programs can, in addi-
tion, transfer input data (also in ASCII format) to the calculation modules. The-
se files are imported automatically during start-up and the data is displayed on
the screen.

Calculation server, KISSsoft API: You can use KISSsoft as a calculation
server for your own program developments. You can do this either via the pub-
lic data interface (see above) or via a COM interface.
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1.2.2 K02 output text and interface

The program is currently available in the following languages:

Authorization K02 German (always included)
Authorization K02a English

Authorization KO2b French

Authorization K02c Italian

Authorization KO2d Spanish

1.2.3 K0S CAD interfaces

KISSsoft's public interface is a powerful tool designed to create CAD integrations.

The modular structure of KISSsoft programs enables them to be integrated smooth-
ly into individual calculation functions in CAD. Detailed instructions about how to
create interfaces on the CAD side are available in the manual.

Integration of KISSsoft:

In addition to this general solution, the system also has a wide range of standard
formats for graphical displays. You can also request CAD integrations for numer-
ous other CAD systems.

124 K0Sa DXF interfaces

All two-dimensional graphical data is described in AutoCAD DXF data format. As
this interface is used in many CAD systems, this option can therefore also be used
for other CAD systems. If necessary, you can also specify the layer in the inputs
and outputs.

1.2.5 K0Se IGES interface

Outputs all two dimensional graphical data in IGES format.

1.2.6 K05d SolidEdge interface

The interface between Solid Edge and KISSsoft is achieved by direct integration in
the 3D CAD system. This enables you to start all KISSsoft calculation modules
directly from Solid Edge. Cylindrical or bevel gears calculated in KISSsoft can be
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generated directly in Solid Edge as a 3D part with a real tooth form. From the
KISSsoft system, in the tooth form calculation module, simply press a button to
start Solid Edge. This opens a new part and generates the appropriate part. You can
create cylindrical gears with straight or helical teeth, which are external or internal,
or straight-toothed bevel gears, as defined in DIN 3971, Figure 1. Furthermore, you
have the option of adding toothing to existing shafts. If you insert a reference layer
to a side face of an existing shaft and then select it, the tooth form is cut out there
on the shaft blank. In the 2D area, the interface also allows you to add gear manu-
facturer data automatically as a text field on the drawing. The gear manufacturing
data is attached to the relevant cutout (tooth space).

1.2.1 K05g Neutral format interface

Output the three dimensional gear model in 3D view in IGES, STEP or SAT for-
mat. This covers cylindrical gears, straight or helical bevel gears in form 1 (tip, part
and root cone peak at one point) spiral-toothed gears and worms.
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1.2.8 KOSk SolidWorks interface

The interface between Solid Works and KISSsoft is achieved by direct integration
in the 3D CAD system. Use this to start all KISSsoft calculation modules directly
from within Solid Works. Cylindrical or bevel gears calculated in KISSsoft can be
generated directly in SolidWorks as a 3D part with real tooth form. From KISSsoft,
in the tooth form calculation module, simply press a button to start Solid Works.
This opens a new part and generates the appropriate part. You can create spur or
helical cylindrical gears, which are external or internal, or straight-toothed bevel
gears, as defined in DIN 3971, Figure 1. Furthermore, you have the option of add-
ing toothing to existing shafts. If you insert a reference layer to a side face of an
existing shaft and then select it, the tooth form is cut out there on the shaft blank. In
the 2D area, the interface also gives you the option of adding gear manufacturing
data automatically as a text field on the drawing. The gear manufacturing data is
attached to the relevant cutout (tooth space).

Figure 55.1: Pinion shaft generated in KISSsoft

1.2.9 KO5m Inventor interface

The interface between Inventor and KISSsoft is achieved by direct integration in
the 3D CAD system. Use this to start all KISSsoft calculation modules directly
from within Inventor. Face or bevel gears calculated in KISSsoft can be generated
directly in Inventor as a 3D part with a real tooth form. From KISSsoft, in the tooth
form calculation module, you simply press a button to start Inventor. This opens a
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new part and generates the appropriate part. You can create spur or helical cylin-
drical gears, which are external or internal, or straight-toothed bevel gears, as de-
fined in DIN 3971, Figure 1. Furthermore, you have the option of adding toothing
to existing shafts. If you insert a reference layer to a side face of an existing shaft
and then select it, the tooth form is cut out there on the shaft blank. In the 2D area,
the interface also gives you the option of adding gear manufacturing data automati-
cally as a text field on thedrawing. The gear manufacturing data is attached to the
relevant cutout (tooth space).

1210 KO9n NX interface

The interface between NX and KISSsoft is achieved by direct integration in the 3D
CAD system. Use this to start all KISSsoft calculation modules directly from with-
in NX. Cylindrical or bevel gears calculated in KISSsoft can be generated directly
in NX as a 3D part with a real tooth form. You can create spur or helical cylindrical
gears with straight or sloping teeth, which are external or internal. Furthermore,
you have the option of adding toothing to existing shafts. If you insert a reference
layer to a side face of an existing shaft and then select it, the tooth form is cut out
there on the shaft blank. In the 2D area, the interface also gives you the option of
adding gear manufacturing data automatically as a text field on the drawing. The
gear manufacturing data is attached to the relevant cutout (tooth space).

1.2.11  KO0S0" CATIA interface

Cylindrical or bevel gears calculated in KISSsoft can be generated directly in CAT-
IA V5 as a 3D part with a real tooth form. You must open CATIA V5 before you
start a 3D generation in KISSsoft. In CATIA V5, this then opens a new part and the
appropriate part is generated. You can create spur or helical cylindrical gears,
which are external or internal. In the 2D area, the interface also gives you the op-
tion of adding gear manufacturing data automatically as a text field on the drawing.

1212 KO05p® CoCreate interface

Cylindrical or bevel gears calculated in KISSsoft can be generated directly in
CoCreate Modeling as a 3D part with a real tooth form. From KISSsoft, in the tooth
form calculation module, simply press a button to start CoCreate. This opens a new
part and generates the appropriate part. You can create spur or helical cylindrical
gears, which are external or internal, or straight-toothed bevel gears, as defined in
DIN 3971, Figure 1.
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1.213 KO0S5a" ProEngineer interface

Cylindrical or bevel gears calculated in KISSsoft can be generated directly in Pro-
Engineer as a 3D part with a real tooth form. You must open ProEngineer before
you start a 3D generation in KISSsoft. In ProEngineer this then opens a new part
and the appropriate part is generated. You can create spur or helical cylindrical
gears, which are external or internal, or straight-toothed bevel gears, as defined in
DIN 3971, Figure 1. In the 2D area, the interface also gives you the option of add-
ing gear manufacturing data automatically as a text field on the drawing.

1.2.14  KOSr' Think3 interface

Cylindrical or bevel gears calculated in KISSsoft can be generated directly in
Think3 as a 3D part with a real tooth form. You must open Think 3 before you start
a 3D generation in KISSsoft. In Think3 this then opens a new part and the appro-
priate part is generated. You can create spur or helical cylindrical gears, which are
external or internal. In the 2D area, the interface also gives you the option of adding
gear manufacturing data automatically as a text field on the drawing.

1.2.15 KO03s Parasolid display window
The cylindrical gears, racks, bevel gear and face gears calculated in KISSsoft can
be displayed directly in this parasolid 3D display window.

1.2.16 KOSu Export STEP format (parasolid)
Export the displayed 3D models in the parasolid display window in STEP format.

1.2.11 P01 Parasolid hase module

This is the base module for generating individual models in parasolid form.

1.218 P02 Genqrate a helical toothed cylindrical gear
(narasolid)
Prerequisite: authorization P1

This module generates straight and helical toothed cylindrical gears in parasolid
form. These can then be viewed in the 3D parasolid display window.
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1.2.19 P03 Generate a hevel gear (parasolid)
Prerequisite: authorization P1

This module generates any kind of bevel gear in parasolid form. These can then be
viewed in the 3D parasolid display window.

1.2.20 P03a Gelgerale a straight-toothed hevel gear
(parasolid)
Prerequisite: authorization P1

This module generates straight-toothed bevel gears according to form 1 in parasolid
form. These can then be viewed in the 3D parasolid display window.

1.2.21 P04 Generate face gear (parasolid)
Prerequisite: authorization P1

This module generates face gears in parasolid form. These can then be viewed in
the 3D parasolid display window.

1.2.22 P05 Generate a glohoid worm gear (parasolid)

Prerequisite: authorization P1

This module generates globoid worm gears in parasolid form. These can then be
viewed in the 3D parasolid display window.

1.2.23 KO7 user datahase (materials etc.)

You can extend or change any data, such as materials, geometry data, toothing pro-
file via the user database. One of KISSsoft's appealing features is that changes to
material data also automatically become active in every calculation that has already
been saved.
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1.2.24 K7a material management (always present)
Module in which you input additional materials and where you change specific data
of materials that are already present.

1.2.25 K7b Smith-Haigh diagram
Prerequisite: authorization W03, W06

This authorization allows you to display a Smith and Haigh diagram for a specific
material. It can only be displayed as part of a shaft calculation. You can display a
notched part. In the graphic you can select the cross-section as well as the stress
components bending, tension/compression or torsion.

1.2.26 K09 Hardness Conversion (in the Extras menu)
Convert hardness data in accordance with Vickers, Brinell and Rockwell.

1.2.21 K10 Calculating tolerances

Calculate the total measurement of chain dimensions for the elements you input.
You can define the tolerances either as a general tolerance (DIN I1SO 2768, DIN
7168) with inputs specified in 1SO in the tolerance field or use your own values.
This calculation uses a constant distribution (arithmetical sum) and the root mean
square of the tolerances (standard distribution) to define the whole tolerance field.

1.2.28 K12 Strength analysis with local stresses (FKM
guideline)

The proof of static and fatigue strength (limited life time or endurance) with elas-

tically calculated local stresses as specified in FKM guideline 183 (4th Edition) for

non-welded parts.

Based on stresses in critical points that are calculated using an FE program, you can
use this method to calculate a complete proof of strength with safety against frac-
ture or against the yield point and a safety against fatigue fracture. You can also
perform this calculation with load spectra.
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1.2.29 K13 LUR interface

You can use this module to transfer two shafts and a set of gears, which you input
in KISSsoft, to the LVR calculation program. The LVR calculation program calcu-
lates load distribution on cylindrical gear stages.

1.2.30 K14 Hertzian pressure

Calculating the Hertzian pressure of two bodies. Hertzian equations are used to cal-
culate the maximum pressure (Hertzian pressure) and also the proximity of the two
bodies (ball, cylinder, ellipsoid, plane; convex or concave). In addition the distribu-
tion of the stress normal to the surface is calculated.

The calculation formulas have been taken from "Advanced Mechanics of Materials,
6th Edition".
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13 Shafts, axes, hearing - W-module

1.3.1 General

The program is made up of individual modules, all of which are controlled via the
base module, which contains input, correction and output options. Data that has
been input once (geometry, material, forces, etc.) can therefore be used in all calcu-
lation modules and does not have to be entered again and again.
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Figure 55.2: Flow-chart of the modules for shaft and bearing calculation in KISSsoft
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1.3.2

W01 Shafts hase module

Allows to start the calculation module:

Shaft calculation [W010]

In this module, you can input and correct geometry and material data, shaft specifi-
cations, drawing numbers, bearing types, peripheral conditions, external forces and
moments (simplified input for couplings, cylindrical and bevel gears, worms, worm
gears, belt pulleys), interface to CAD. Graphical interface: The shaft contour and
bearing are shown in a scale diagram.

Additional properties of the base module are:

Any dimensions (cylindrical and conical), axial symmetric cross-section, solid
and hollow shafts, beams (H-, I-,L-profiles etc.)

Integrated drawing tool that allows simple corrections to be made to the shaft
contour (diameter, lengths). You can change any of these elements by simply
clicking on them with the mouse.

List functions: The elements you input are output as a list and can be changed
as required (change, insert, delete)

You can enter these values for force and moment in any spatial positions, how-
ever, the following values are already predefined:

Cylindrical gear

Bevel gear

Worm/worm gear

Coupling/motor

Rope or belt pulley

Individual radial and axial forces, bending and torsional moments
External load

Eccentric force

Power loss

Interface used to import data from gear calculations
Forces can also apply outside the shaft

You can also specify your own power or torque

Statically undefined bearings

Calculation of:
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— Shaft weight

— Moment of inertia

— Gyroscopic moment

— Resulting, axial force

— Static torsion of the shaft

— Torsional moment progression

All force elements (external force, cylindrical gear, coupling etc.) can be as-
signed load spectra. This information is evaluated accordingly (bending,
strength, roller bearing) in the calculations. Calculation with a load spectrum
requires W01s

The geometric data and the calculated bearing strengths are displayed in an
easy to understand form.

Interface to different CAD systems for transferring shaft geometry (import and
export) in different formats (see options for K05).

The results of the base calculation, the bending (W03), critical number of rota-
tions (WO04) and strength calculation (WO06) including the specific relevant
graphical representations are grouped together in an overall report.

1.3.3 WO01a Input data for several shafts
Use this calculation module to input and calculate data for several coaxial shafts.
You can connect the shafts with roller bearings or general links.

You may need to use several coaxial shafts, for example, for idler gears for speed
change gear units where the deformation of the shaft and the idler gear can be taken
into account when you arrange the tooth trace corrections.

At present, you can define a maximum of 15 coaxial shafts.

1.3.4 WO01hb Bearing offset, Bearing clearance

If you have this authorization you can take the bearing offset and the bearing clear-
ance into account in the calculation. You can specify the bearing offset both for
general bearings and for roller bearings.

In the case of roller bearings, you can define a radial clearance and a displacement
in both X and Z directions. In the case of general bearings, you can define clear-
ance or displacement for all six degrees of freedom.
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1.3.9 WO01c Take into account contact angle
Use this calculation module to take the bearing contact angle into account in the
calculation. For this purpose, the bearing force from the center point of load appli-

cation is moved along the effective line to the bearing centre. The resulting bending

moment is then effective at the bearing.

1.3.6 WO01s Load spectra

Use this calculation module to define load spectra that can then be taken into ac-
count in the calculation. You can either select a spectrum element, which allows
you to perform all the calculations, or perform the calculation with the entire spec-
trum to calculate either the bearing service life (WO05) or the strength of the shaft
(WO06s).

13.1 W03 Calculate hending and hearing forces

Calculate the deflection line, course of transverse force and course of flexural
moment in the XY and the ZY plane (shaft axes always along the Y axis) with
or without considering the dead weight

Calculate the axial force taking into account the weight (depending on the spa-
tial position of the shaft)

Calculate the axial strain of the shaft

Graphical display of all critical dimensions on screen and as a printout: course
of deflection, shearing force, bending moment in different planes, torsional
moment, axial force and static comparative stress

Calculate the forces and moments in bearings for an unlimited number and any
type of bearing

Output the bearing reaction forces for an unlimited number of bearings

Calculate the inclination of the deflection line in bearings, e.g. when calculat-
ing cylindrical roller bearings. The progression of the angle of inclination can
also be displayed on screen and printed out.

If you input a shaft with load spectra, you can also calculate the deflection lines
individually for the load on each load spectrum element (authorization W1s).

Calculate all stress components (tension/compression, bending, shearing, tor-
sion) and equivalent stress. Display the equivalent stress progression as well as
stress components.

Calculate the bending with or without taking into account deformation due to
shearing (authorization W3a)
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For the calculation of bending and the values in the cross sections a finite element
calculation with one-dimensional bar elements is applied. This calculation is based
on a CM2 FEM library of Computing Objects (http://www.computing-objects.com)

1.3.8 WO03a take into account deformation due to
shearing

Deformations due to shearing can be taken into account when you calculate defor-

mations. You can specify the shear correction coefficient for that purpose. Howev-

er, there is only one shear correction coefficient for the shaft system.

1.3.9 WO03b Non-linear shaft

You can activate a calculation with a geometric non-linear bar model. A shaft cal-
culation with two fixed bearings under shearing force then also supplies axial force
due to elongation along the length. If you perform the calculation with a non-linear
shaft model, you must take the deformations due to shearing into account. In stand-
ard shafts, the linear and non-linear calculations return the same results. The non-
linear method supplies good results in cases that do not occur in mechanical engi-
neering, such as, for two fixed bearings or for the calculation of the diagrams of
bending for thin wires.

1.3.10 WO03c Heat expansion

Input the temperature and heat expansion coefficient to define the axial expansion
of temperature and housing. It is assumed that a shaft has a homogenous tempera-
ture.

1.3.11  WO03d non-linear stifiness

The stiffness of roller bearings is calculated in accordance with ISO/TS 16281
(DIN ISO 281 supplement 4). The internal geometry data is taken from the roller
bearing database or approximated from the load numbers, if not otherwise speci-
fied. This calculation option supplies a changed bending and load distribution on
the bearing, but no additional results. For more information, see WO05b and WO5c.

You can take into account the non-linear bearing stiffness for spherical roller bear-
ings, single-row cylindrical roller bearings, tapered roller bearings, grooved ball
bearings, angular contact bearings and four-point bearings (but only for radial bear-

ings)
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1.3.12 W04 calculation of the critical speeds
Calculate the natural modes for the system of coaxial shafts, with or without addi-
tional mass.

Calculate any number of natural modes
Taking into account bending, torsion and axial movements

Coupling of axial and bending movements by angular contact ball bearings and
tapered roller bearings

Display on screen and print out natural frequencies for deflections and dis-
placement

In the case of beam profiles, natural modes are defined in both main coordinate
planes.

Gears can be included automatically and handled like masses. In this situation,
KISSsoft takes into account the mass and the moments of inertia of the gear
sited on the shaft.

1.3.13 WO04x gyro effect

Prerequisite: authorization W04

Addition used to calculate natural modes: This takes into account the gyro effect of
large momentums of mass. The critical speed (bending mode) is calculated for for-
ward and backward spin. In a synchronous forward spin, an unbalance increases the
bending oscillations because the angular speeds of the rotating shaft and angle
speed of the shaft’s peripheral centre point are the same. The backward spin is, in
most cases, not technically important.

The gyro effect of spinning is taken into account for the pre-defined speed.

1.3.14 W05 cylindrical roller hearing and roller hear-
ing sexrvice life
Allows to start the calculation module:

Roller bearing calculation [W050]
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Calculation of:

— Grooved ball bearing (single and double row)

— Angular contact bearing (single and double row)
— Cylindrical roller bearing (single and double row)
— Needle roller bearing

— Spherical roller bearing, Self-aligning ball bearing
— Tapered roller bearing

— Paired tapered roller bearing

— Four-point bearing (QJ)

— Spherical roller axial bearing

— Cylindrical roller axial bearing

— Axial needle roller bearing

— Axial grooved ball bearing

— Axial angular contact bearing

All data (approximately 18,000 different bearings) is stored; transferred direct-
ly from data from FAG, SKF, NSK, Koyo, Timken, IBC and KRW bearings.

For integrating aditional bearings you can use the database tool
Selecting a bearing by inside or outside diameter

Taking into account radial and axial forces

Calculate service life and static safety factor

Check the bearing speed limit (oil and grease lubrication)

Simultaneous calculation of up to 8 bearings (arbitrary number in shaft calcula-
tion)
Bearing clearance: normal / C3 / C4 for grooved ball bearings

Bearing arrangement: single, O or X arrangement.

Calculate the axial forces for angular contact bearings and tapered roller bear-
ings

1.3.15 WO05a Bearing load spectra

Calculate the service life as specified in 1ISO 281 for arbitrary load spectra. En-

hanced service life calculation (influence of operating conditions and lubricant):
Roller bearing calculation is performed using the a;so factor (ISO 281-2007), in
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accordance with the extended service life criterion. KISSsoft uses data about lubri-
cant viscosity, cleanliness, operating temperature, speed, the bearing geometry and
the bearing type to define the a,so factor and then includes this in the calculation.
Alternatively, you can also perform this calculation without the aso factor.

You can also use this module to perform an enhanced bearing service life calcula-
tion in the shaft calculation.

Calculate the reference thermal limit of operating speed as specified in E-DIN 732-
1 and E-DIN 732-2 from the heat level of the roller bearing.

1.3.16 %l;ﬁsli reference service life specified in 1IS0/TS

Prerequisite: authorization W03d

In the shaft calculation, in the enhanced version of module WO03d, you can also cal-
culate and output the reference service life specified in ISO/TS 16281. This method
performs a detailed calculation of the bearing service life and takes into account the
internal bearing geometry (rolling body, clearance, etc.).

This calculates the reference service life Lnrh. With authorization WO05a you can
also calculate the modified reference service life.

1.3.17 WO05c Load distribution in the hearing

Prerequisite: authorization W03d

In the shaft calculation in combination with modules W03d and WO05b you can also
calculate and output the pressure of the individual rolling element as specified in
ISO/TS 16281. You can output this data either as a report or a graphic.
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Figure 55.3: Load distribution in the bearing

1.3.18 WO06 Calculate the service life and static calcu-
lation of cross-sections

You can select the following cross-section types (automatic calculation of
notch factors, effect of notch on the outside or inside diameter):

— Smooth shaft

— Shoulder

— Shoulder with relief groove
— Conical shoulder

— Interference fit

- Key

— Splines

— Splined shaft

— Square groove

—  Circumferential groove
— V-notch

— Thread

— Cross holen
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— Define your own definition notch factors

Supplied materials: about 100 materials, such as CK 45, Ck 60, St 52, 16 MnCr
5, 18 CrNiMo7, GG 20, stainless steels, steel castings, malleable iron and many
more

Showing the course of the equivalent stress as a graphic makes it easier to lo-
cate the cross-sections that are critical.

Input the values for surface roughness and quality as defined in ISO 1302 and
output roughness Rz.

Influence of surface treatments (shot-peening etc.) and heat treatments.

Key tables for cross-sections with keyways are pre-installed. The data is im-
ported from a data file that contains the 1ISO 773, DIN 6885.1, DIN 6885.2 and
DIN 6885.3 standards. You can also specify other standards, or input them di-
rectly whilst the program is running.

Calculate safety for fatigue; Static safety against yield point and fracture. With
WO06s, finite life calculation and load spectra.

1.3.19 WO06a calculation method Hinchen + Decker
Calculate according to "Neue Festigkeitsberechnung fiir den Maschinenbau " by
Hanchen + Decker. Well proven, calculation method although it no longer corre-
sponds to the latest research results (accepted by TUV).

1.3.20 WOGh calculation method DIN 743

Calculate in accordance with DIN743 (2000 edition) "Tragfahigkeit von Wellen
und Achsen" (similar to the calculation according to FKM guidelines): Strength
calculation for shafts and axes with proof of fatigue safety/deformation. The stress-
es that occur (only mean stresses and amplitudes) are evaluated on the basis of a
simplified Smith diagram.

Important features of this method:

applies only to shafts and axes.

Tension/compression, bending and torsion are included in the calculation.
However, shearing is not taken into account.

Take into account surface factor (nitriding, case-hardening, carbonitriding, roll-
ing, shot-peening, induction and flame-hardening).
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As the service life is not calculated (finite life time domain) the load spectra are
therefore also not calculated

Temperature range: -40 to 150 degrees.

Only applies to steel.

1.3.21 WO06¢c Calculation methods according to the FKM
Guideline

The FKM Guideline is the most comprehensive currently-available calculation

method. It goes far beyond the application areas of DIN 743, but requires more

time and effort to interpret its results. The calculation algorithm performs both a

static and a finite life calculation. This calculation algorithm was developed by Pro-

fessor Haibach.

1.3.22 WO06s Strength calculation with load spectra
Prerequisite: authorization W06b or WO06¢

The calculations specified in the FKM guideline, or DIN743 with the FVA pro-
posal or new draft allow you to calculate strength with load spectra. If you input a
shaft with load spectra, you can use it to perform the calculation directly. However,
the calculation method specified by Hanchen/Decker does not take load spectra into
account because the standard does not allow this.

1.3.23 WO07 Hydro-dynamic radial journal hearings
Calculation of hydro-dynamic radial journal bearings in stationary operation. Dif-
ferent oil types are pre-defined (ISO VG) and you can also input data for special
lubricants. The calculation is performed for cylindrical bore journal bearings (how-
ever, using different construction types only gives a small variation in results)

1.3.24 WO07a calculation in accordance with Niemann
This method calculates the power loss, oil flow, oil temperature, minimum lubri-
cant gap thickness according to Niemann, Maschinenelemente I, Springer, and ac-
cording to O. R. Lang, Gleitlager, Springer. This calculation can only be used for
pressure lubricated bearings (circulatory lubrication) and also checks for operating
reliability.
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1.3.25 WO07h calculation according to DIN 31652
Calculation according to DIN 31652: Complete calculation according to 31652,
parts 1 to 3 (1983 edition) for pressure-less and pressure lubricated bearings. This
takes into account the way in which lubricant is applied (lubrication holes, lubrica-
tion groove, lubrication glands). It calculates all the operating data in accordance
with DIN 31652, including the operating temperature, minimum lubrication gap
width, power loss, oil flow etc. It also checks operating reliability. In adition the
spring stiffness (radial stiffness) of the bearing at the operating point is calculated.
This value can then be included in the shaft calculation.

1.3.26 WO08 Grease lubricated radial journal hearings
Calculates the bearing data in operation and during the transfer to mixed friction on
the basis of the calculation method used for oil lubricated journal bearings when
insufficient lubricant is present. A wide range of different greases are pre-defined
here.

1.3.217 WO07c Hydrodynamic axial journal bearing
Calculation of hydrodynamic axial journal bearings in stationary operation. Differ-
ent oil types are pre-defined (ISO VG) and you can also input data for special lub-
ricants.

Calculation according to DIN 31653: Complete calculation of axial segment
bearings according to 31653, parts 1 to 3 (1991 edition) for pressure-less and
pressure lubricated bearings. It calculates all the operating data in accordance
with DIN 31653, including the operating temperature, minimum lubrication
gap width, power loss, oil flow etc.

Calculation according to DIN 31654: Complete calculation of tilting-pad thrust
bearings according to 31654, parts 1 to 3 (1991 edition) for pressure-less and
pressure lubricated bearings. This takes into account the way in which lubricant
is applied (lubrication holes, lubrication groove, lubrication glands). It calcu-
lates all the operating data in accordance with DIN 31654, including the operat-
ing temperature, minimum lubrication gap width, power loss, oil flow etc.

1.3.28 W10 Tooth trace correction

Calculates the shift of a cross-section point from its home position due to torsion
and bending. For various purposes, for example, for grinding off crowning (also
called length or flank line correction) on toothing, it is important that you know
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how much a specific point in the shaft cross-section moves in a particular direction
due to elastic deformation. This program calculates the shift in a specific interval
along the length of the axis and prints out the data. The tooth trace deviation due to
deformation is also calculated for toothing. This value is needed for precise cylin-
drical gear calculations. Graphical display of deformation components on screen
(and printer). You can transfer this data to any CAD program via the graphic inter-
face.

1.3.29 W12 Shaft arrangement (integrated design tool)
Shaft sizing:

The system has two functions which you can use to size shafts (of any diameter):

Sizing for strength: The KISSsoft system arranges the shaft contour so that the
equivalent stress has the same (definable) value in all the cross-sections.

Sizing for deflection: The KISSsoft system changes the diameters of the default
shaft contour proportionally to achieve a pre-defined maximum deflection.
Procedure shaft optimization:

The "traditional” method of design leads from the idea to the design to rough-sizing
and then to the draft design. This can be replicated very effectively by the KISSsoft
system when it is implemented in a CAD environment. As soon as a design concept
is available, the next step usually involves dimensioning the load bearing elements,
such as couplings, gears, belts etc. The KISSsoft system provides a wide range of
layout programs for this. The dimensions of the load bearing elements then result in
the bearing distances and the shaft lengths. The KISSsoft system has a layout mod-
ule that you use to dimension shafts with support. Start the shaft calculation pro-
gram, enter the approximate shaft length, the bearing mid-points and elements with
external forces. The system then returns a first suggestion for the diameter. You can
then define the type of bearing and, depending on the required service life, you can
modify the shaft diameter. You can easily exit from, or correct the appropriate di-
ameter change in the graphical display on the screen.

In the next step, you calculate the exact strength (check for strength against over-
load failure and failure due to fatigue). As part of the strength calculation process,
the outside shaft diameter is optimized automatically to achieve the required level
of safety. You can, of course, also check the shaft-hub connections (press fit, key,
couplings with toothing) at the same time.

You can now output this quickly calculated and optimally arranged shaft with sup-
port via the CAD interface and, without any additional effort, you now have the
finished shaft contour, together with the bearings, in your CAD design drawing.
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1.3.30 W13 Buckling

You use this function to calculate the buckling load of shafts and supports. All pe-
ripheral conditions, bearings and effective axial forces (point or line loads) are tak-
en into account in the calculations. It outputs the safety for a number of buckling
situations, however, only the first one is usually relevant. You must input the loads
for this calculation.
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14 Machine elements - M module

14.1 MO1a Cylindrical interference fit
Cylindrical interference fits influenced by centrifugal force

Loading in circumferential and axial directions

Calculating the maximum torque for a non-slipping fit. If slip occurs in the fit,
micro gliding will cause corrosion due to friction.

The calculation includes the entirety of the DIN 7190 standard (elastics) with
longitudinal, radial and oil interference fits
This module also calculates the safety of the interference fit against gliding and the
safety of the shaft material and the hub are to fracture and yielding. The tolerance
system in accordance with DIN 7151 (e.g. with diameter input 60 H7/f6), has been
implemented to make it easier to input data.

1.4.2 MO1b Conical interference fit

Conical interference fit connection: Calculation and design of a conical interference
fit connection for transferring torque in an elastic operating state. Conical interfer-
ence fits are normally joined axially with a screw or by pressing them together.
Calculation method as specified by F. G. Kollman for connections with the same
Young's modulus and with a solid inner part. The permitted area of the set angle is
determined (for the upper installation). The displacement and pretension force for
joints and in operation under maximum torque is also calculated.

Sizings:

Permitted angle of taper (for self locking)
Length of interference fit for transmitting the maximum torque

Maximum transmissible torque

1.4.3 MO1x Additional function for a press fit
Extension of the interference fit calculation:
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The calculation also takes into account the effect of the centrifugal force on the
expansion of the interference fit and on the stress in the shaft and hub.

You can either enter the tolerance manually, or use an automatic option to cal-
culate the tolerance pairing based on the required safety against gliding and the
permissible material stress. Input the values for surface roughness with quali-
ties defined in 1ISO 1302.

You can define a hub with varying outside diameter in KISSsoft to calculate
cylindrical and conical interference fits. In such cases, input the outside diame-
ter section by section with the diameter and length. The system then derives an
equivalent diameter from these values (as specified by V. Gross) and includes
it in the calculation.

14.4 M02a Key / Key way

For keys as defined in:
DIN 6885.1
DIN 6885.2
DIN 6885.3
ANSI B17.1 Square
ANSI B17.1 Rectangular

Own definition
a calculation is performed to find the load on the shaft and hub (surface pressure)
and the key (shearing) and also defines the safeties (calculation method: DIN 6892
(1998) method C). The calculation takes into account the tolerances of the key radii
and the direction of force. You can also enter your own value for the number of
keys and the operating factor. Scale graphic representation

Key calculation as specified by DIN 6892 (1998) method B:

This standard uses very clearly defined calculations for keys under constant and
peak load. For example, it also includes the situation where an interference fit is
present. You can input this data in a sub dialog: Chamfer on shaft and the hub;
smaller and larger outside diameter of the hub; width to outside diameter; distance;
torque curve; frequency of load direction change.

Sizings:
Determine the load bearing length of the shaft or hub on the basis of target
safety and

determine the transmissible torque.
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145 MO2b Splined shaft/ Multi-groove profile
For multi-groove profiles specified in:

DIN ISO 14 (light series)

DIN ISO 14 (medium series)

DIN 5464 (vehicles, heavy series)

DIN 5471 (machine tools, with 4 keys)

DIN 5472 (machine tools, with 6 keys)
a calculation is performed to find the load placed on the shaft and hub (surface
pressure). You can also add additional standards. The calculation of the load placed
on the shaft and hub (surface pressure) together with determining the safeties is
performed in accordance with the "classic technical literature” (Niemann, Maschi-
nenelemente I, 4th Edition, 2005). Scale graphic representation.

Sizings:
Determine the load bearing length of the shaft or hub on the basis of target
safety and

determine the transmissible torque.

1.4.6 MO2c Spline

For splines defined in:
DIN 5480
DIN 5481
DIN 5482

1SO 4156 (1991)

ANSI B92.1 and ANSI B92.2 (1992)
a calculation is performed to find the load placed on the shaft and hub (surface
pressure). You can also add additional standards. Toothing data is defined in the
database and therefore you can make the use of in-house profiles mandatory. Use
module Z09 of the gear calculation to calculate manufacturing data and tolerances.
The calculation of the load placed on the shaft and hub (surface pressure) together
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with determining the safeties is performed in accordance with the "classic technical
literature” (Niemann, Maschinenelemente I, 4th Edition, 2005).

Sizings:
Determine the load bearing length of the shaft or hub on the basis of target
safety and

determine the transmissible torque.

14.1 MO02d Polygon
For polygon shafts specified in:

DIN 32711-1 (P3G profile)

DIN 32712-1 (P4AC profile)
a calculation is performed to find the load placed on the shaft and hub (surface
pressure). You can also add additional standards. The calculation of the load placed
on the shaft and hub (surface pressure) together with determining the safeties is
performed either in accordance with DIN standards 32711-2 (for P3G profiles)/
DIN 32712-2 (for PAC profiles) or with the "classic technical literature™ (Niemann,
Maschinenelemente I, 4th Edition, 2005).

Scale graphic representation according to DIN standards
Sizings:

Determine the load bearing length of the shaft or hub on the basis of target
safety and determine the transmissible torque

1.4.8 MO02e¢ Woodruff key
For Woodruff keys specified in:

DIN 6888, series A (high pinion groove)

DIN 6888, series B (low pinion groove)
a calculation is performed to find the load placed on the shaft and hub (surface
pressure). You can also add additional standards. The calculation of the load placed
on the shaft and hub (surface pressure) together with determining the safeties is
performed in accordance with the “classic technical literature” (Niemann, Maschi-
nenelemente I, 4th Edition, 2005).

Sizings:



Description of the calculation modules

Determine the load bearing length of the shaft or hub on the basis of target
safety

14.9 MO3a Pin calculation

Pin/spike connections are split into five calculations types, depending on the appli-
cation case:

Cross pin under torque

Longitudinal pin under toque

Guide pin under bending force

Pin connection subjected to shearing action

Pins in a circular layout
The calculation of the load placed on pin shaft and hub (or part) together with de-
termining the safeties is performed in accordance with the "classic technical litera-
ture" (Niemann, Maschinenelemente I, 4th Edition, 2005), apart from pins in a cir-
cular layout.

You can select solid pins, notched pins, as well as spiral pins as specified in DIN
EN 1SO 8748, DIN EN 1SO 8750, DIN EN 1SO 8751 and spiral pins as specified in
DIN EN 1SO 8752, DIN EN 1SO 13337 as required.

1.4.10 MO4 Bolt calculation

The calculation permits the use of the entire scope of VDI 2230, 2003 Edition. If
used together with the M04a option, you can, for example, calculate the complex
examples of VDI 2230 quickly and effectively. Tables have been integrated for all
the elements concerned, such as bolts specified in 1SO 4762, 4017, 949 and ASME
18.2.1, standards for bores, washers, nuts etc. You can also define your own bolts
with up to 8 sections, as well as hollow bolts. You can define plates, bushes, annu-
lus segments or prismatic bodies as clamped parts. The program is able to make
suggestions for the reference diameter and thread length. The default pretension
force is 90% of the yield point, however, you can use the setting options to modify
this. You can also perform calculations with a pre-defined starting torque or preten-
sion force. Data is output for the state with the minimum pretension force (tighten-
ing factor 1.0), with the maximum pretension force and for the selected utilization
of the yield point. The tension diagram and bolt geometry are shown as a graphic
on screen and can then either be printed out or transferred to a CAD program.
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1.4.11 MO04a Eccentric clamping and load, configura-
tions (for M04)
This in addition allows you to take into account an eccentric load and clamping. It
checks for yawning in the joint. Configurations: This option also allows the input
of bolt configurations with axial, transverse and bending moment loads. Minimum
length of engagement and stripping strength: To determine the necessary minimum
length of engagement, you can (as specified in section 5 of VDI 2330), calculate
the stripping strength of bolts and nut threads whilst taking into account the nut
expansion and plastic deformation.

1.4.12 MO4h Bolt calculation at high and low tempera-
tures (for M04)
Bolts are usually mounted at ambient temperature. However, the operating temper-
ature has a significant influence on the pretension state of the bolt and therefore
also on the safety of the connection. For example, if steel bolts are inserted into
light metal materials the conditions change dramatically, even at 70 degrees! The
extension to KISSsoft's bolt calculation function allows it to be used in the calcula-
tion standard specified in VDI 2230, which also calculates bolt connections for op-
erating temperatures between -200 and +1000 degrees Celsius. You can specify
different temperatures for the bolt and the clamped parts. You can also take into
account the temperature-dependent changes in the Young's modulus, in the thermal
expansion coefficients, in the yield point and in the pressures permitted for the ma-
terials. All the criteria for the bolt connection are checked for assembly status at
ambient temperature as well as for stationary or non-stationary status at operating
temperature (in accordance with VDI 2230: preload, bolt load, endurance limit and
surface pressure).

1413 MO8 Welded joints
Calculation basis: DIN 18800, Part 1, November 1990 Edition, especially Section
8.4. Calculation and design of welded joints (joints with electric arc welds) with
welded seam types:

Butt seam through welded

Double HV welded seam, counter welded

HV welded seam, cap position counter welded/root through welded

HY -seam with or without fillet weld, not through welded

Double-HY-seam with or without fillet weld, not through welded
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Double-I-seam, not through welded
Fillet weld, not through welded

Double-fillet weld, not through welded
Input the load (normal force, shearing forces), the part safety coefficient and the
weld seam boundary coefficient, integrated material database. Calculates the stress-
es, the weld seam boundary stress and safety.

1414 MO09a Glued and Soldered Joints
Glued joint:

Calculation basis: G. Niemann, Maschinenelemente, VVolume I, 1981. The calcula-
tion of glued joints is performed for joints that are subject to shear load.

Two different load cases are described:

Shearing force: Transmission of shearing force between two surfaces

Torque: shaft hub joint with a torque load
The joint can be subject either to static or dynamic (usually pulsating) load. You
can select adhesives (extendable database) that harden at room temperature or at
higher temperatures.

Sizings:
Sizing the adhesion width (for shaft hub), or the adhesion length (for brackets),
on the basis on the strength of the underlying material. The tear resistance of

the connection is set so that it corresponds to the tear resistance of the underly-
ing material or the fatigue strength under pulsating stress of the shaft.

Sizing the adhesion width on the basis of stress: The tear resistance of the joint
is sized so that it can withstand the forces it is subjected to without compromis-
ing the specified safety.

Soldered joint

Calculation basis: G. Niemann, Maschinenelemente, Volume I, 1981. The calcula-
tion is performed for soldered joints that are subject to shear load.

Two different load cases are described:

Shearing force: Transmission of shearing force between two surfaces

Torque: shaft hub joint with a torque load
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The joint can be subject either to static or dynamic (usually pulsating) load. You
can select any material (extendable database):

Soft solder LSn40, LSn60 for short-term loads

Soft solder LSn40 for a permanent load

Brass solder: Steel NE heavy metals

New silver solder, copper: steel

Silver solder: Steel NE heavy metals

Sizings:

Sizing the solder width (for shaft hub), or the solder length (for brackets), on
the basis on the strength of the underlying material. The tear resistance of the
connection is set so that it corresponds to the tear resistance of the underlying
material or the fatigue strength under pulsating stress of the shaft.

Sizing the solder width on the basis of stress: The tear resistance of the joint is
sized so that it can withstand the forces it is subjected to without compromising
the specified safety.
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1.9 sSprings - F-module

1.9.1 FO1 compression springs calculation

Calculation of cylindrical stressed compression springs, as specified in EN 13906-
1. Includes the