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1 Task

To size a planetary gear set with an input torque of 450 Nmm (0.45 Nm) at 20000 rpm. The nominal transmission
ratio is 4.25. The required service life is 20,000 hours, with an application factor of Ka = 1.25.

The package size (outer diameter of the gear rim) is 35 mm, including 3 mm material between the root diameter
and the outer diameter. The gears are made of sintered powdered metal. The module must be greater than 0.5
mm (due to manufacturing requirements). The tooth form must be optimized to make full use of the fact that the
gears are not manufactured using the hobbing process. The calculation method used here is the one specified in

AGMA: 2101-D04.

2 Starting KISSsoft

2.1 Starting the software

You can call KISSsoft as soon as the software has been installed and activated. Usually you start the program by
clicking «Start>Program Files>KISSsoft 2020>KISSsoft». This opens the following KISSsoft user interface:
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Figure 1.

Starting KISSsoft, initial window

2.2 Starting the «Planetary gear» calculation module

In the «Modules tree» window, double-click the «Modules» tab to call the calculation for a «Planetary gear»,

see Figure 2.
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*  System modules ~
".:'.. KISSdesign
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mﬂ Bevel and Hypoid gears

e Face gears
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& Mon circular gears
% Shafts and Bearings
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Figure 2. Selecting the «Planetary gear» calculation module from the «Modules» window

2.3 Basic settings

As some of the solutions found during the draft design phase will have geometric errors (which cause KISSsoft to
cancel the calculation automatically), we recommend you go to the module specific settings and activate «Allow
large profile shift» and «Don't abort when geometry errors occur». This allows the KISSsoft software to continue
with a calculation even if an error has occurred. See Figure 3.

m Maedule specific settings X

General Plastic Flanets Sizings Calculations Required safeties Face load factor/Contact analysis Summary Diagrams Reliability Generation of 3D

Geometry according to 150 21771 {for internal gears: center distance and diameter = 0) hd
Input of quality according to Calculation method for strength -
[ varying qualities

[ Tolerance as specified in the tables in DIN 3962, 3963 (instead of in DIN 3961)

[ Tolerances ISQ 1328-1in acc. with 1995 edition instead of 2013 edition

[ Extrapolate tolerance values (if using the formulas outside of the valid range)

[ nput of normal diametral pitch instead of normal module

Input of number of teeth with dedmal places

Allow large profile shift

Don't abert when geometry errors occur

[] Maintain tip cirde when changing profile shift

Figure 3. «Module specific settings» for this example

2.4 Setting constraints

Click [OK] to return to the main dialog. Go to the «Basic data» tab and input the required number of planets
(Figure 4).
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Basic data Reference profile Manufacturing Tolerances Rating x Factors

System data

MNormal module me 1.0000 | mm | Sun spuUr gear e
Mormal pressure angle a- 20,0000 | @ 2 Helix angle at reference cirde B | 0.0000
Center distance a 0.0000 | mm | MNumber of planets | 3 |

Figure 4. Defining the number of planets

2.4.1 Defining materials

Material and lubrication

Sun Dry powdered metal w SINT D39, unalloyed, through hardened, VDI report 1665 Tabl. 4 ~ |
Planets Dry powdered metal e SIMT D39, unalloyed, through hardened, VDI report 1665 Tabl. 4 | |
Internal geall |Dry powdered metal e SIMT D39, unalloyed, through hardened, VDI report 1665 Tabl. 4 | |
Lubrication | Qil bath lubrication | || | ISOVG 220 ~ (e |

Figure 5. Specifying the materials

2.4.2 Defining the calculation method and ratings

Specify the required calculation method (1). Then input the application factor (2) and the service life (3). Click the
«radio button» next to the Power field to define the load, see Figure 9.

Basic data Reference profile Manufacturing Tolerances Rating X Fag 4
Strength j
Calculation method for root and flank AGMA 2101-D04 (Metric Edition) iv ]/ Reference gear 5un gear ~ '
Calculation method Micropitting ISOTS 6336-22 | Power P kO |
Calculation method Reliability Mo calculation ~ Torque T: Nm @
Calculation method Tooth flank fracture  |No calculation ~ Speed n O |4
Driving gear Sun gear e Required service life 20000.0000 | h 3
Working flank, sun right flank ~ f[ Overload factor 1.2500 ﬁ
Sense of rotation sun |dod<wise | 2

Figure 6. Set the calculation method, application factor, service life, and rating details

If the AGMA 2101-D04 method is used for a planetary gear set, it is a good idea to activate the graphical method
for factor Y (as this influences the calculation of root stress). Click on the «Rating» [Details] tab (4). Activate the
graphical method (5) and define where the force is to be applied (6).
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I Define details of strength

System data Pair fgear data
System data
Profile modification
Stress cyde factors Zw, Yu according to AGMA
Modification of 5-M curve (Woehler line) in the range of endurance limit
Tooth flank with load spectrum
Tooth root with load spectrum
Reliability (Bending)
Reliability (Pitting)
Requirements for the yield point coefficient
Geometry factor J for g < 1.0
Geometry factor J

Lubrication coefficient XL (scuffing, micrapitting, effiency)

[ Toothing is well rnin in fsoffing)

|wimout {only running-in)

|standard appiication [1x >= 0,90 and 2y >=0.85]

|aocordmg standard (ISO, AGMA or DIM)

| consider all negative load spectrum bins as positive

| consider all negative load spectr sitve

3 6

|99%

| applcation of load at HPSTC

-

All gears according to AGMA 908 (only possible for external teeth)

Al gears according to AGMA 908 (only possible for external teeth)

Figure 7.  Specifying the application of force and the graphical method

To specify the unit used for torque, click the right-hand mouse button on the appropriate field (Figure 8).

Sun gear 7

+ [amwoom]
o [ o)

Details.
®

fa dn
m

-3

Mm

)

ftbf
in*bf

Figure 8. Specifying the unit for torque

Define the reference gear (1), the calculated value (2) (if the torque and number of rotations have been defined,
the performance will be calculated) and input the data for the number of rotations and torque (3) (see Figure 9).

Power
Targue

Speed

Reference gear

Sun gea

r __Detsil

el

0.0000 | kW @

=

450 | Mrm

2]

ANe
10000 lfmid ]

15.05.2020

Reguired service life

Owverload factor

20000.0000 | h

1.2500

g

T

e [# [+

Figure 9. Specifying the load
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2.4.3 Specifying additional factors

The load distribution coefficient K, increases the load placed on an individual planet. In this case, the value 1.0

has been defined in the «Factors» tab.

Basic data Reference profile Manufacturing Tolerances Rating X Factors
General factors
Dynamic factor K | 1.0000 | | L.0000 | O
Transverse load factor Ko 1.0000 | | 1.0000 | O
Mesh load factor, uneven load distribution for multiple path transmissions
Method Own Input ~
[ Distribution factor K, 1.0000 | ]

Figure 10. Defining the load distribution coefficient

2.5 Rough sizing

Open Rough sizing and input the additional details.

phics Extras Help

> B & ga &
N

Figure 11. Call the Rough sizing function

Then enter the nominal transmission ratio. If KISSsoft were to calculate a design with the basic settings, it would
result in a very small module. For this reason, you should lower the value range for the number of teeth from 9 to

14, to force KISSsoft to select a larger module. It is not usually necessary to change the default value for the

number of teeth. Click on [Calculate].

[ Rough sizing - O et
Conditions Results
Helix angle at reference drcle B 0.0000 | = (O
Owverlap ratio [ 0.0000 i
Mominal ratio/deviation in +-26 [ e | 4.2500 | | 5.0000 | ]
[ use |z:)fz: instead of the effective ratio
|:| Suppress integer ratios
Area of use for the gear Own input of bfmn, bfa, bfd1 intervals -

Minimum Maximum

Mumber of teeth of sun z | 9 | | 14 | o
Ratio facewidth to normal module bfme | 3.0000 | | 10,0000 | O]
Ratio of facewidth to sun reference cirde | b/d | 0.0000 | | 00,5000 | )
Ratio facewidth to center distance bja | 0.0000 | | 0.5000 | O
ol Accept Delete Calculate Schliefien Save Restore

Figure 12. Rough sizing settings and Run calculation
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Confirm the messages displayed for gears 1 to 3 Figure 13 by clicking [OK].

m Warning x

Gear 1:
The thermal contact coefficdent BM can not be defined,

because oM and for lamM are equal 0.0 (material data).
BM iz set to the value for steel,

| Ok |

Figure 13. Information about the missing coefficients

Confirm the displayed messages by clicking [OK]

[d waming x

.n Impossible to follow the desired interval for the number of teeth of the pinion!

Figure 14. chanced interval

Look at the results. If you are happy with the results, select the relevant solution and click on [Accept], see
Figure 15.

[ rough sizing - O bt

Conditions Reslts

Mr. a [mm] by [rm] b [mm] b [mm] my, [mm] a- [9] B A = =z 3 33
1 8.309 2.910 2.645 2.910 0.529 20.000 0.000 14 16 -45 0.431
2 10.875 2,423 2.077 2.423 0.692 20.000 0.000 14 16 -43 0.431
3 11.893 4.037 3.460 4.037 1.153 20,000 0.000 9 10 -31 0.525
4 7.288 3.480 3.248 3.480 0.464 20,000 0.000 14 16 -43 0.431
5 8.626 2.841 2,566 3.480 0.550 20.000 0.000 14 16 -43 0.418
[+ 7.700 2,988 2,700 2,988 0.500 20,000 0.000 14 15 ] 0.543
7 8.050 3011 2,723 3.011 0.550 20,000 0.000 13 14 -44 0.709
3 8.050 2.815 2,527 2.815 0.550 20.000 0.000 14 13 -43 0.715
9 8.050 2,982 2.094 2.982 0.550 20,000 0.000 14 14 -43 0,366
10 8.450 2,898 2,610 2.898 0.550 20,000 0.000 14 15 -45 0.420
11 8.800 2.910 2.622 2.910 0.600 20.000 0.000 13 14 -44 0.630
12 8.800 3.085 2777 3.085 0.600 20,000 0.000 13 15 -44 0.414
13 8.800 2,608 2,318 2,606 0.600 20,000 0.000 14 13 -43 0.738
14 8.800 2.751 2.463 2.751 0.600 20.000 0.000 14 14 -43 0.385
15 9,200 2,705 2.417 2,705 0.600 20,000 0.000 14 15 ] 0.401
16 3,200 2.937 2,645 2,937 0.650 20,000 0.000 13 14 -44 0,395

9,200 0.650 20.000 0.000 -43

13 9,550 2,899 2611 2.899 0.650 20,000 0.000 13 15 -44 0.429
£ >
bl Delete Caloulate Schiiefien Save Restore

Figure 15. Results of Rough sizing

The main dialog is now filled with data from the solution generated by the Rough sizing function. Close Rough
sizing.
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Note:

As long as the Rough sizing function is open, you can transfer any other solution into the main dialog screen.
However, the results are no longer available after you close Rough sizing. The Fine sizing function also reacts in
this way.

As the module is smaller than 1.0, we recommend you use a different standard for the tolerances. To do this, go
to the «Tolerances» tab. In the dialog, select the tooth thickness deviation «DIN 58405 10e» for each gear,
Figure 16. Here, 10 indicates the quality (interval width), where 10 means «lower quality». The letter «e»
represents the definition of the interval limit and therefore also the backlash. For this reason, you should go to the
«Basic data» tab and also set the corresponding quality setting to 10, (see also (1a) in Figure 18.

Basic data Reference profile Manufacturing Tolerances Rating X Factors
Allowances
Gear selection Sun gear =
Tooth thickness tolerance DIM 58405 10e 1
DIM 53405 9f ~
DIM 53405 9g
DIM 53405 9h
Tooth thickness allowance A= DIM 53405 10c mm il
Base tangent length B
Mormal backlash in
Circumferential backlash ~ j:
[ 11 1 —

Figure 16. Setting the tolerance

After you have defined the tolerances, you may want to input a better value for the facewidth (in this example we
are leaving the values unchanged (1), see Figure 18. Click [Calculate F5] (2). You now see the first results of the
roughly sized planetary gear set in the «Results overviews, see also (2a) in Figure 18.

Click [No] to close the message displayed in Figure 17.

3 warning x

Gear pair 2
Geometry factor J:
The normal base pitch deviation (VpA[AGMA2000]: 0,000630 in, 16.0 pm}) is bigger than

the limit {0.000400 in) according to AGMA 903-B39 (Table 2).
Application of force at the tip is required.

Do you want to change your input in the dialog 'Define details of strength'?

Ja Mein |

Figure 17. Changing the tooth form factor
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I3 KiSSsoft - License number 165 - Planetary gear - Tutorial-012_Kap_2.5.714 - O 'Y
Fle Project View Calouation Report Gr Extras Help
.8 X | &y 'y k| # 5 KI
UESEB3 B2 I A= = 3 Release 20208 SO
Modules 2 x Basig data Reference profile Manufacturing Tolerances Rating x Factors
v System modules ~
¥ KISsdesign v
Normal me 0.6500 | mm | sun r gear v
~ Toothing 2 B
~ Cylindrical gears Mormal pFEsstre angle o~ 20,0000 | ® Helix angle at reference drde B 0.0000 | =
i single gear
~ Cylindrical gear pair Center distance a 9.2000 | mm Number of planets
& pinion vith rack Geometry
@ Planetary gear
9% Three gears train Sun Planets Internal gear 1
48 Four gears train Number of testh 7 | 14] | 13| 3] /
=f Bevel and Hypoid gears Facewidth [ b 3.0000] | 3.0000 | | 3.0000 | mm I|£|
wd Face gears
1 Worms with enveloping wor Profile shift cosfficent x | 0.3627 | | 03936 || 0.2093 |
B Crossedt helcal gears and pr quity G 2 | ] | Al w] 1a
8 oonicleid v
Modules  Projects Material and lubrication
Examples 8 x Sun |Bry pondered metal v] |SINT D33, unalloyed, through hardened, VDL report 1665 Tabl.4 v] [#]
> Automotive
% Bearings Planets  |Dry powdered metal «| 51T D39, unalloyed, through hardened, VDI report 1665 Tabl.4 ~| =
> Belts and Chains
© Bevel o o gears Internal gear |Dry powdered metal | |sinT D33, unalloyed, through hardened, VDI report 1685 Tabl.4 | =
> Beveloid gears Lubrication |0l bath lubrication v| [#] [move 220 v
> Connections
» Crossed helical gears
» Cylindrical gears
> Face gears Results (basic caloulation) 8 x
> Shaft-Hub-Connections {only DIN 5481)
Contact ratios, Sun - Planets e 1197/ 0000/ 1197
> Shaft-Hub-Connections {orly DIN 5482) EarlegEym]
> Shaft-Hub-Connections Contact ratios, Planets - Intemnal gear [Earmfzp/Eym] 1462/ 0.000/ 1.462
> Shafts r
> Springs
S Systems sun Planets Internal gear
> Various Actual fip circle (mm) 10738 10.129 26.357
. ’
Worms with enveloping worm wheel Root safely 2a 1182 8T 1375
Flank safety 0736 0754 1422
Contents  Search  Examples Results (basic calculation)  Results (special caloulation)  Messages  Iyformation '
k CONSISTENT

Figure 18. Calculate, check the results, and call the Fine sizing function

2.6 Fine Sizing

This completes the pre-sizing step. This is used to provide the Fine sizing function with values that are
approximately the correct size for the subsequent processing steps. Now, to generate an optimized solution, click
the Fine sizing (3) button Figure 18.

Firstly, check the value for the nominal ratio (this may have changed slightly during Rough sizing) (1). Then input
the required values range and the increments for the module (KISSsoft will automatically select very small
values) (2). Define the target value for the gear rim reference circle (3). To define the correct diameter, deduct 3
mm of the material underneath the root diameter from the gear's outer diameter (36 mm), twice. This gives a
measurement of 30 mm. Then reduce this again by a further 2*1 mm for the dedendum (this value does not need
to be correct because the permitted deviation is set to 10%).

Click the «Sizing button» for the center distance (4) to display the possible value range for this value. In order to
force the gear's root diameter to be small enough to ensure sufficient material remains below the tooth root, you
must input a suitable value in the relevant field (here: 36 — 2*3 mm = 30 mm) (5),

see Figure 19.
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I:! Fine Sizing

onditions IT Conditions 11T Results Graphics
Maximal no of 3a 6 1 1000
Mominal ratio/deviation in +% [i, i | 4,2500 | | 5 | ]
[ Use z3fz, instead of the effective ratio
2 Minimum Maximum Step/deviation

Marmal module m- | 0.5000 0.7500 | mm mm I
Mormal pressure angle an 20,0000 20,0000 | = =
Helix angle at reference crdle 2 | 0.0000 | | 0.0000 | © 10000 =
Center distance aa 7.3000 9.9000 | mm 10,1300 mm] 1"
Range for profile shift coefficient 3 \ X -0.6000 4
Reference drdle, internal gear V| d: [ | 28 | mm 10.0000 | %

Sun gear Flanets Internal gear
Maximum tip diameter - [ oo9a35.0000| | sess9s.0000| | 9993350000
Minimum root diameter [a P, | 0.0000 | | 0.0000 | [l 30 | ] mm >
Fix number of teeth z | 14| [ | 13| O | 43| O
Fix profile shift coeffident X | 0.362?| [ | 0.3946 | O | 0.2093| O
Facewidth b | s.o000| | sooo0| | so000|  mm [

Accept Delete | | Report | [ Caeuiste || SchieBen | |Contactanalyss| | Save | | Restore

Figure 19. Settings for Fine sizing

Then make the other settings in the «Conditions llI» tab. Along with the results of Fine sizing, you can also

evaluate the current variant in the list.

15.05.2020

11/19




[d Finesizing — O X

Conditions I Conditions IT Conditions III Results Graphics

[ Show values of KISSsoft main calculation as additional variant with number 0 ]

[ caleulate geometry anly

Strength calculation with load spectrum
[ Permit undercut
Consider minimum tooth thickness at tip

[ Allow small geometry errors

List of cutters for reference profile Sun gear Own Input -
List of cutters for reference profile Planets Own Input -
Pinion type cutter list for reference profile Internal gear Own Input -
Deep tooth form Mone -
Reguired transverse contact ratio Eatmrger
Contact analysis Without contact analysis - |
Accuracy of contact analysis calculation medium -
Sizing of profile shift coeffident Sun gear for balanced spedific sliding -

Check if evenly pitched mounting of planets is possible

fr—

[]iReject solutions with integer gear ratio: ]

Reject results with spedfic sliding [7]-e. > 3
[ Reject solutions with lower than required safety factors

Minirmum number of teeth Zenin I:I A
Factor for minimum between root form diameter and active root diameter {dwe -ds) [ M 0.0000
Factor for minimum between root form diameter and base drde (der - de) f me 0.0000

Accept Delete Report Calculate Close Contact analysis Restore

Figure 20. Additional settings

Click [Calculate] to start Fine sizing. If a solution is found, click on the «Graphics» tab. (If not, a message
appears to tell you no solutions could be found.)

If you now only take the safety factors into account, solution 9 appears very promising: the root safety is big
enough, and the flank safety is more than sufficient. As you can usually improve tooth root safety by modifying
the root geometry, flank safety is more important in this case.

Normally, you would also check the other criteria (such as transverse contact ratio, specific sliding, etc.). As this
is closely connected with the particular problem you are dealing with, this issue is not discussed here, and the
tutorial moves on to solution 21. Please refer to the tutorials list at the end of this document for more information
about the Fine sizing function.
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[ Fine Sizing - O X
Conditions I Conditions II Conditions I1T Results Graphics
Minimum flank safety Center distance [mm]
0.800 —/ 9.510
_ 23 l
o : ©
22 9.055
0.760 —/
i 6 10
0,740 —] . ) I
— - 11
2 B8.600
0.720 = 1
2
0.700 —] 3
_ 5
1
0.630 = 4
a 9
0.660 T T T T T T T T T 1
0,500 0.600 0,700 0.800 0,500 1,000
Minimum root safety
Horizontal axis 5F .., - Minimum root safety v 0.5227 | | 0.9787| J
Vertical axis SHeie - Minimum flank safety ~ | 0.6?44| | 0.?93?| |:|
Color scale a [mm] - Center distance ~ | 8.6000 | | 9.5100 | [
Accept Delete Report Calculate Schligfien Contact analysis Save Restore

Figure 21. Graphical representation of the results

Go to the Fine Sizing «Results» tab and select a variant by double-clicking on variant 21 or clicking the [Accept]
button (Figure 22).
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[ Fine sizing — O X
Conditions I Conditions II Conditions I1T Results Graphics
Nr. a [mm] by [rm] bz [ram] bz [mm] m. [mm] a. [7] BIf 7 2 z3 X1 Xz

o 5.200 3.000 3.000 3.000 0.650 20.000 0.000 14 13 -43 0.363 0.395

1 8.600 3,000 3.000 3.000 0,500 20,000 0,000 15 17 -53 0.409 0,330

2 8.600 3,000 3.000 3.000 0,500 20,000 0,000 17 16 -52 0,390 0.409

3 8.600 3,000 3.000 3.000 0.600 20,000 0,000 14 13 -43 0.439 0,506

4 8.730 3,000 3.000 3.000 0,500 20,000 0,000 16 17 -53 0.371 0.767

5 5,730 3,000 3,000 3.000 0,500 20,000 0,000 15 17 -53 0.471 0.667

[ 5,730 3,000 3,000 3.000 0,500 20,000 0,000 17 15 -52 0.367 0.771

7 8.730 3.000 3.000 3.000 0.500 20,000 0,000 17 18 -52 0.467 0.671

8 8.730 3.000 3.000 3.000 0.500 20,000 0,000 17 15 -52 0.567 0.571

9 8.730 3,000 3.000 3.000 0.600 20.000 0.000 13 14 44 0.545 0.745

10 8.730 3,000 3.000 3.000 0.600 20.000 0.000 14 13 -43 0.445 0.345

11 8.730 3.000 3.000 3.000 0.600 20.000 0,000 14 13 -43 0.545 0.745

12 8.860 3.000 3.000 3.000 0.500 20.000 0,000 15 17 -53 0.643 0.854

13 8.860 3.000 3.000 3.000 0.500 20.000 0,000 17 15 -52 0.654 0.843

14 8.860 3,000 3.000 3.000 0,500 20,000 0,000 17 15 -52 0.754 0.743

15 9,120 3,000 3.000 3.000 0,500 20,000 0,000 17 15 -55 0.330 0.514

16 9,120 3,000 3.000 3.000 0,500 20,000 0,000 17 15 -55 0.429 0.414

17 9,250 3,000 3.000 3.000 0,500 20,000 0,000 17 15 -55 0.592 0.591

18 9,250 3,000 3,000 3.000 0,500 20,000 0,000 17 19 -58 0.302 0.2495

19 9,250 3,000 3,000 3.000 0.600 20,000 0,000 14 15 -45 0.454 0.645

20 9,250 3.000 3.000 3.000 0.600 20,000 0,000 14 15 -45 0.554 0.545

3.000 3.000 3.000 20.000 0.000 3

22 9,330 3,000 3.000 3.000 0.650 20.000 0.000 14 13 -43 0.560 0.570

23 9.510 3,000 3.000 3.000 0.550 20.000 0.000 17 15 -52 0.350 0.564

24 9.510 3.000 3.000 3.000 0.550 20.000 0,000 17 15 -52 0.451 0.464

£ >

Delete Report Calculate Schligfien Contact analysis Save Restore

Figure 22. Selecting a solution

When you return to the main dialog (Figure 23) the «Results overview» window gives a brief overview, whereas
the entire data record for the selected solution is displayed in the report. Click «F6» to generate the report. At this
point the sizing of planetary gear set is completed.
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I3 KiSSsoft - License number 165 - Planetary gear - Tutorial-012_Kap_2.5.714 - O 'Y
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Figure 23. Overview of calculation results

2.7 Optimizing the tooth form

If the design of the gears is satisfying finished, the next step is to optimize the tooth form. As the gears are not
manufactured by the hobbing process (in this case, sintered), you can make modifications at no additional cost.
This section describes the most common modifications to the tooth form of sintered gears. For more details on
this topic, please refer to the tutorials list at the end of this document.

To input the tooth form modification, click the «Calculation» -> «Modifications» menu option.

See Figure 24.

Calculaton  Report  Graphics
2 Run F5
[ Modifications ]
~  Rating

Tooth form

Contact analysis

Operating backlash

Figure 24. Enabling the «Modifications» tab

To improve initial tooth contact, and to take into account the shrinkage associated with the sintering
manufacturing process, you must define tip rounding. To do this, select «Rounding» from the «Drop-down list»
for «Type of tip modification» and enter any value (here: 0.05 mm, which is already fairly large) in the input field
for all the gears (see Figure 25).
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Figure 25. Tip modification «rounding» the tooth form

You can now input the tooth form modification in the active «Modifications» tab. Click the «Sizing button» to
open the «Sizing modifications» window (Figure 26).
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u Sizing modifications *
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Calculate Report Abbrechen

Figure 26. Defining profile correction details

The «Short profile correction, arc-like» option is selected for the tip relief to keep the contact impact as small
as possible. This should then be carried out on Gear 2. Select «Short profile modification, arc-like» and click
on the [Calculate] button. Then click [OK] and [Accept] to close this screen. The program then performs the
corresponding profile modification. KISSsoft calculates a draft design for the tip relief, which (automatically) starts
halfway between the single tooth contact point, with a value based on the calculated bending of the teeth.

The best solution for the root is usually an ellipse with a larger radius at the end of the involute and a smaller
radius in the middle of the root area between two teeth. To calculate this, activate the «Tooth form» tab in the
menu “Calculation” and then add the option «Insert elliptical root modification». Next, click the «Sizing button» to
display a suggested value for the elliptical form.
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Figure 27. «Elliptical root modification» adds the alternative

After this definition has been performed for all the gears, click the «Z» icon or press «F5».

Geometry 2D

Meshing | Sun gear - Planets

O 13 . & G

=,

Tolerance field for tooth form calculation
- Diameter: Mean value, Tooth thickness: Mean value
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da2 = 10,3516 mm, df2 = 7.4500 mm, As2 = -0.0894 mm

Figure 28. Calculating and displaying the tooth form

In the next dialog, activate the collision check.
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Figure 29. Activating collision check and displaying pair 1
If necessary click the| | button (2) and select «Make flank contact (right)». Now you should see small black

dots at the points where the two flanks contact each other. A black dot means «meshing or almost meshing»,
and a red dot means «collision».

Use the «+» and «-» button to zoom in or out, click the right-hand mouse button to open the menu and, finally,

1 By

click the L buttons to animate the graphic. Check whether any of the modifications cause a problem,
Fehler! Verweisquelle konnte nicht gefunden werden..

When you are satisfied with the result, go back to the main dialog. Click [Calculate F5] and use the root safety
factor to check whether or not the modifications have improved the root strength.

2.8 Remark on double pinion planetary system

To calculate double pinion planetary systems with two planets in series (not stepped), use the four gears train
module. In the tab "Rating" the corresponding calculation can be activated and a speed for the carrier can be
defined (Figure 30).
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Figure 30. Planet carrier in the Four gears train module

The additional option "Design as double pinion planetary stage" can be activated for double pinion planetary
stages to define the nominal ratio between the planets and the V-circle of the ring gear as a boundary condition
for the fine sizing.
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Figure 31. double pinion planetary stage in the Fine Sizing

2.9 Current tutorials
The tutorials listed below include additional details about particular topics that are mentioned in this document:
= Tutorial 009, «Fine Sizing of Cylindrical Gears»

= Tutorial 011, «Tooth Form Optimizations, Tooth Form Modifications specifically for plastic, sintered, wire-
eroded and form-forged gears»
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