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1 Document information

1.1 Document change record

Revision Date Author Comments

0 10.6.2014 | HD Original document

1 31.3.2015 | CY Changes to adapt 2015 version, where own input is not available
2 11.04.2016 | TP Restructure of the buttons on the interface

3 15.08.2019 | FK Updating with Rel. 2019

4 08.06.2020 | FK Updating with Rel. 2020

2 Introduction

2.1 Load spectrum definition in KISSsoft database

Note that this function works for KISSsys models where you have simple kinematics. Models with power splits
and different power paths (transmission gearboxes) can be handled better by using the load spectrum template
(see documentation on the KISSsoft homepage).

3 Using the KISSsys functions

3.1 Select a load spectrum
Once some calculations are in the KISSsys file, you can select a load spectrum from using the button as shown

below (general button since 2016, the other one is for the load spectrum template calculation).

[3 KI55sys - TwoStageHelical Gearbox.ks

File WView System Insert Extras Window Help
UAE P RdEwE & 2 BERk e

calculation from database / calculation from template

Figure 1. Function to select a load spectrum either from database or template

Then, a dialog will appear where you can select the load spectrum from a list. The following options are possible:

1) Use single load (nominal load condition)
2) Select a predefined load spectrum from the database.

[3 Select load spectrum calculation from database

Load spectrum 1 Single stage load (no load spectrum) | -

.~ [Own Input ~
W < e stage load (no load spectrum)
Standardised load spectrum, binominal distribution, p=1/1
Selectload case  [Standardised load spectrum, binominal distribution, p=5/
Standardised load spectrum, binominal distribution, p=2/3
Run calculation Standardised load spectrum, binominal distribution, p=1/2
2 Standardised load spectrum, binominal distribution, p=1/3
Show report Standardised load spectrum, binominal distribution, p=1/&
Standardised load spectrum, binominal distribution, p=0/1
Standardised load spectrum, expanential distribution, p=1/1 hd

Figure 2. Select load spectrum (,Singe stage load" or load spectrum from database) from list
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3.1.1 Select from database

In the KISSsoft database, the user can add his own load spectra. Later, he can select these load spectra for
calculation in KISSsys. To edit (e.g. to add a new load spectrum to the database) the database, use the database
tool (close KISSsys and start KISSsoft as “Administrator”) in KISSsoft (not in KISSsys).

Calculation

I Y-

& eEzE Bw

Modules
~ System modules ﬂ KI55soft X
@' KISSdesign
~ Base modules o Do you want to open the database with write authorization?
¥ Toothing
“ Cylindrical gears
8 single gear Yes No Cancel
% Cylindrical gear pair
[ patabase toal O X
Group Label Database  Table ~
Belts and chain d... V-belt Standard 2000 Z090MORM
Beltz and chain d... Spline Standard Moo Mo2C
Belts and chain d... Chain profiles IS0 606 Z000 Z092PROFIL
Belts and chain d... Toothed belt standard 2000 Z091NORM
Bolts Bore Moag MO4BMORM
Buolts Thread type Moo MO40GEW
Bolts Muts Moag MO4MMNORM
Bolts Type M000 MO40TYP
Bolts Washer Moo MO4UMORM
Bolts Tightening factor Moo MO40AMNZIEH
Buolts Strength grade Moo MO40KLAS
Buolts Mut strength grades Moo MO40MUTKLAS
Bolts Coeffidients of friction dasses MOo0 MO40FRICTION
Connections Adhesive Moao MO90KLER
Connections Solders Moao MOSOLOET
Connections Bolts § pins Moo MO3A
Diverse: linear drive train MOa0 K015
General Load spectra 2000 LASTKOLL
General Lubricants KMAT KLUE
General Tolerances standard Moao KO10TOL
General Beam profiles Wooo TRAEGER
Materials Basic data KMAT KISS
Materials Gears KMAT Z000
Materials Housing KMAT HOUSING
Materials Bolts KMAT MO40
Materials Interference fit KMAT Mo10
Materials Shaft-hub connection KMAT Mo2
Materials Welded joint KMAT MOS0
Materials Shaft calculation KMAT Wiooa
Materials Globoid worm wheels KMAT 2030
Materials Spring calculation KMAT FO0D
Materials Disc spring calculation KMAT FO40
Materials Flain bearing calculation KMAT WaFo ]
o

Figure 3. Opening the KISSsoft database tool

Open the Table named “LASTKOLL” and add a new load spectrum e.g. “KISSsys-ANL-14-908-Example-LDD” as

described below.
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Add e.g. a new load spectrum named “KISSsys-ANL-14-908-Example-LDD” as follows (press the E] button and
enter)

@ patabase too m}
Database |Z000 Table [LASTKOLL Filter Display only active datasets
hin] Order  Label m Edit entry X
19999 1 Own Input
10050 2 Single stage load {no load spectrum)
10060 3 Standardised load spectrum, binominal distribution, p=1/1 | D |20000 Created by; |finecht | on: [15.08.2019 16:36:45 |
10070 4 Standardised load spectrum, binominal distribution, p=5/6
10080 5 Standardised load spectrum, binominal distribution, p=2/3 Status Changed by: | ‘ on: | |
10090 6 Standardised load spectrum, binominal distribution, p=1/2
10100 7 Standardised load spectrum, binominal distribution, p=1/3
10110 3 Standardised load spectrum, binominal distribution, p=1/& Label [KISSsys-ANL-14-908-Example-LDD | |
10120 9 Standardised load spectrum, binominal distribution, p=0/1
10130 10 Standardised load spectrum, exponential distribution, p=1/1 | [nPut |Torgue ~ 2 [ read load spectrum from file
10140 11 standardised load spectrum, exponential distribution, p=5/6
10150 12 Standardised load spectrum, exponential distribution, p=2/3 Frequency Torgue factor Speed factor
10160 13 Standardised load spectrum, exponential distribution, p=1f2
10170 14 Standardised load spectrum, exponential distribution, p=1/3 1 0.0500000 1.3000 0.5000
10180 15 Standardised load spectrum, exponential distribution, p=1/6
10190 16 Standardised load spectrum, exponential distribution, p=0/1 2 0.2000000 1.0000 0.5000
10010 17 Equivalent design load 1 acc. DIN 15020:1974
10020 18 Equivalent design load 2 acc. DIM 15020:1974
10030 19 Equivalent design load 3 acc. DIN 15020:1974 3 0.3500000 02000 1.0000
10220 20 DNV41.2 with KA=1,15 and KAP=1.4
10230 21 FKM Example 6.2 4 0.4000000 0.8000 1.3000
| 10040 22 Equivalent design load KISSsoft
10200 23 Example with file (basic)
I 20000 25 'GSSSYSWQNL*JMUS‘EXEITIEIE‘LDD 3
+ 5 x Cancel
I
[ xisssoft X
< > o The database has been saved successfully.

Search the shown columns for |

TINERMEFEEEE = e | e Close

Figure 4. Adding a load spectrum in the database tool.

In order to calculate the load spectrum without changing the kinematic, it must be defined with factors and not
absolute values.

Press “Ok”, “Save” and “Close” to complete and save the input. You can now select this new load spectrum from
the database. By doing this, the load spectrum is set to all the elements in the three structure (but the flag to
consider load spectrum is not set).

Elecexes ¢ glowdals

m Select load spectrumn calculation from database

.oad spectrum |HSSsys—ANL—H—QDB—ExampIe-LDD hd

“ype of calculation |Fu|| load spectrum calculation b

select load case 1.0000
tun calculation Mo -

show report [No

Cancel

Figure 5. Choose defined loadspectrum from database

Then, a new window / table will be created by KISSsys, showing the load spectrum (note that you cannot edit this
load spectrum in KISSsys level as it is imported from a database):
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[3 LoadSpectrumFromDB

Freguency TorqueOrPower Speed
1 0.05 1.3 0.5
2 0.2 1 0.9
3 0,35 0.9 1
4 0.4 0.8 1.3

Figure 6. Load spectrum imported from database into KISSsys table.

3.1.2 Use nominal load calculation

Once you select “Single stage (no collective)”, the load spectrum will be removed from the whole model including
all single elements. The user can thereby perform a “proper” nominal calculation with this selection to clean up the
model (see following figure)

BlEoeNe

D ST S EE

m(C

m Select load spectrum calculation from database
Load spectrum | |Single stage load {no load spectrum) | -
Type of caloulation _Full load spectrum calculation ) -
Select load case
Run calculation Mo A
Show report No hd
Cancel

Figure 7. Selecting ,Single stage load (no load spectrum)®

3.2 Calculation with load spectrum

To run the calculations with load spectrum, simply select “Yes” in the corresponding field.

BleeNE ¢ sy Te EE

[3 Select load spectrum calculation from database

Load spectrum |'IC[SSsys-ANL-14—908-Examp|e-|_DD

Type of calculation |Full load spectrum calculation ) -
Select load case
Run calculation [Yes A
Show report _Nu:- hd
Cancel

Figure 8. Running the calculation

Note that the flag “Consider load spectrum” is then only TEMPORARILY set to all calculations so that if you press

3 3
the button £ or = , then, the calculation will be done with its initial settings (if the user sets the flag manually in
the calculation file, it is then calculated with load spectrum, otherwise with the nominal load).

When you run the calculation with load spectrum, the resulting gear and shaft safety factors and bearing life will be
based on the load spectrum.

After running the calculation, you can see the load spectrum e.g. in the gear calculation.
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Basic data Reference profile Manufacturing Tolerances Rating Factors

Strength
Calculation method |ISU 6336:2006 Method B ~ | Reference gear |Gear 1 e | |
Calculation method scuffing |aocording to calculation method e | Power P 2.0944 | kw ®
Calculation method for micropitting |ISD;’TS 6336-22 =~ | lil Torgue T: Mm O
Calculation method tooth flank fracture |No calculation ~ | Speed mn min - O lEI
Driving gear |Gear 1 h | Required service life H h lil
Working flank gear 1 |n’ght flank 5 | Application factor K
Sense of rotation gear 1 | dockwise |
Load spectrum
[kisssys-aN-14008 ExampletD 7| Don't consider load spectra -
Frequency [%:] Power factor Speed factor [ ~
1 5.000000 0.6500 0.5000 1.0000
2 20,000000 0.5000 0.5000 1.0000
3 35.000000 0.9000 1.0000 1.0000
]

vt pover ) Facr <

Figure 9. Definition of the load spectra in the gear calculation

Or also in the shaft calculation

Element Tree & X Shafteditor 3D Viewer Basic data Strength Cylindrical gear 8

Boor Bo= e @ & [ B o[ e dh [ 2 #0 ¢| [ Read data from fle
~ O shafti [ Take stiffness matrix into account
¥ Outer contour
> Cylinder Label |GEar1
Cylinder Position of cylindrical gear on shaft ¥ 44.0000 | mm
> Cylinder
Inner contour Position of cylindrical gear in global system L 44,0000 | mm
¥ Forces [ Multiple counter gears
\L Couplingl..
Position of contact a -0.0000 | *
i Gear1 | -
“ Bearing Length of load application | 15.0000 | mm
[
i itch diameter d 40,0000 hid
I B2 Operating pi iame’ [ mm
Cross sections Working pressure angle at normal section Qum 17,4928 | =

Connecting elements
Mumber of teeth {only for display) z

Hand of gear |hehx right hand

Helix angle at operating pitch circle Buw 9.8511| =
Power P kw (@]
=] Torque T 10,0000 | Nm ®
— — Direction driving {output) -
Projects Element Tree | |

=
t
=
i

Load spectrum |[IC[SSsys-AN_—14-908-Ena'r|:ie-LDD

Manual 8 x
—_—

Figure 10. Definition of the load spectra in the shaft calculation
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3.3 Single load step calculation

Like in KISSsoft, a single load step calculation can be performed with the selection below. The user can also select
what bin to calculate. Once again, the flag is set only temporarily in the KISSsoft file.

m Select load spectrum calculation from database

Load spectrum 'DC[SSsys—ANL—lq—QDB-Example-LDD _ hd
Type of calculation] |Single load step from spectrum hd
Select load case E
Run calculation Yes -
Show report Mo hd

Figure 11. Single load step calculation

4 Example

4.1 File to start with

Open the below file to start and select administrator mode:

[3 KIS5sys - TwoStageHelicalGearbox.ks
File = View System Insert Extras Window Help
] MNew Ctrl+h
Qpen... Ctrl+0

m KIS5sys - TwobtageHelicalGearboxk

OneStagePlanetaryGearbox-
'J d o File View System Insert Extras

D TwobstageHelicalGearbox
i my Ir
:j TwoStagePlanetaryOneStageHelicalGearbox \j K7 lﬂ Q M ]

Figure 12. Open example file ,TwoStageHelicalGearbox.ks" and select administrator mode

4.2 Adding bearing life to user interface

Let us now add the resulting bearing lifetime to the user interface (and add some text). First, enter “Bearing Life B1
(h)” in the corresponding cell (see following figure). Then, use right mouse click on “B1” and select “Properties”.
Then, mark the target cell and select the variable “Lh” and press “Insert as expression”.

m KISSsys - TwoStageHelicalGearbouks - O

File View System Insert Extras Window Help

Madel ax [3 UserInterface Properties t
v 3
A E c D . Variables Functions
o v | Gearbox 1 speed [rpm] Torque [Nm] Power [k - S Type Real C
O
a5 Gear12 2 Input 2000 10 R] kappa // Name |Lh |
=k o Gear3a 3 Output 584,13 -34.239 Rl BDD o | |
- - ys_3DCalgy Reference
v OB shaft1
+ R ksys 30
B - - JFransparency e |El |
— 5 SF12min [-] SH12min [-] E Lh
g iz by ||© Cearizcee 6.1253 1792 R] lbricantec Path |_0.Gearbox.shaft1.BL.Lh |
oupling
g IF Geart 7 Gear34_calc 7.1152 2,2583 R/ lubricantImpurityID KisSsoft - KISSsys [v] KISSsys -» KISSsof
g8 s Shaftl calc 8 - Bl pMa}f BT
0 shaftz 9 | Bearing Life B1 (h) 1] R| position | |

Figure 13. Adding a bearing life to the user interface
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4.3 Calculation without load spectrum

To run a calculation without a load spectrum and e.g. with an input speed of 1900RpM and an input torque of
11Nm, proceed as follows:

1) Enter speed and torque in the “Userinterface”

[3 Userinterface
A B C
1 Speed [rpm] Torgue [Nm]
2 Input 1900 11
3 Output 554.92 -37.663

Figure 14. Nominal speed and torgque input

2) Run kinematic calculation by pressing E}

3) Run strength calculation by pressing L

The following results will appear in the Ul:

SF12min [-] SH1Zmin [-]
Gearl2 _calc 6.2349 1.6996
Gear34_calc 7.261 2.1454
Bearing Life B1 (h) 15842.51574

Figure 15. Nominal load calculation - results

4.4 Calculation with load spectrum

12

Now, select a load spectrum by pressing . Select e.g.:

I:! Select load spectrum calculation from database

Load spectrum [Siﬁndardised load spectrum, binominal distribution, p=1,2 || -
Type of calculation | |Full load spectrum calculation -
Select load case
Run calculation Yes =
Show report fes -
Cancel

Figure 16. Spectrum selection
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The load spectrum is shown as below:

rE UserInterface ‘ E LoadSpectrumFromDB
Frequency TorqueOrPower Speed
1 2e-006 1 1
2 1.6e-005 0.975 1
3 0.00028 0.925 1
4 0.00272 0.863 1
5 0.02 0.788 1
] 0.092 0.713 1
7 0.28 0.638 1
8 0.60498 0.563 1

Figure 17. Spectrum definition

Then, run the load spectrum calculation with the corresponding button, you will get as result:

SF12min [-] SH12min [-]
Gear12_calc 7.9175 2.0407
Gear34_calc 8.9679 2,463
Bearing Life B1 (h) 60557.5804

Figure 18. Spectrum calculation results

4.5 Calculation without load spectrum

Now, a load spectrum is defined. But if you again press L , the result will again be for the nominal load.

5 Messages

5.1 Message about application factor

By default, an application factor of KA=1.25 is used in the gear calculations. When you use a load spectrum, the
application factor should be set to KA=1.00 in all individual gear calculations (because we use a load spectrum
instead of an application factor). KISSsys checks whether any of the KISSsoft gear calculation still has an
application factor KA different to 1.00. If so, you will get the below message. Note that the calculation will also run
if the application factors are not equal to 1.00. Then, the application factor will be used together with the load
spectrum.

KIS5soft >
K|

The ‘KA'factor should be equal to 1.
COne or more of the calculations have a different 'KA' value

Figure 19. Message stating that KA should be equal to 1
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5.2 Message if you are not in administrator mode

If you want to enter your own load spectrum using “Own input” but you are not in administrator mode, you will get
the below message. Activate the administrator mode to avoid this.

KIS5soft >
K]

Define Own Spectrum in the KISSsoft Database!
Or change to Administrator mode

-
KA

Figure 20. Restrictions without the activation of administrator rights
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