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New Features in Gears

Part 1

KUM International, October 23, 2019

U.Kissling
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Manufacturing knowhow in KISSsoft
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Manufacturing knowhow in KISSsoft : Power Skiving

Power Skiving Check added (Honing is planned)
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Manufacturing knowhow in KISSsoft : Power Skiving
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Manufacturing knowhow in KISSsoft : Power Skiving

Check with examples from Gleason in Studen
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Manufacturing knowhow in KISSsoft : Power Skiving

Implemented in Fine-sizing
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Double planetary stage in 4-Gear-Chain & Fine sizing for 4-Gear-Chain

New example added:

New license:  Z1c

In the report:
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Center distances used are defined in the ‘Basic data’ tab.

Exception, when special feature for double planetary is activated.

Then dv4 is given, center distances are varied.

Double planetary stage in 4-Gear-Chain & Fine sizing for 4-Gear-Chain

New: 4-Gear-Chain with Fine-Sizing

Additional 

results for 

double 

planetary:
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Crossed helical gear pairs with an internal gear. 

No strength calculation available (no known rule exists).

Pinion can also be a spur gear.

Crossed helical gear pairs with internal gear & with rack
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Crossed helical gear pairs with internal gear & with rack

Pinion with Rack.

Strength as for a gear with >1000 teeth. 
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Asymmetric gears

Asymmetric gears:

- LTCA (Stiffness acc. Weber-Banaschek adapted)

- A sizing function for the gear root radius / tool tip 

radius of asymmetric gears was added.

This module is no longer a beta version but some 

functionality is still limited for asymmetric gears:

- No premanufacturing

- Only for cylindrical gears

- Only ISO 6336 and VDI plastic calculation available

- No rough and fine sizing

- No operating backlash calculation

- No modification sizing



/ October 23, 2019 / KUM International 2019 / Dr. Ulrich Kissling12

New in DIN

Draft: Calculation of load capacity of cylindrical worm with globoid gear wheel with rectangular crossing axes 

Calculation of the efficiency replaced 

by a new method.
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New in ISO

Cylindrical gears
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New edition of ISO6336-1, 2, 3 and 6 in 2020

New edition of ISO6336-1, 2, 3 and 6 will be published at the end of 2019.

In V2019 of KISSsoft only on request available.

6336-3 (Bending):

- Tooth form factor YF always calculated with xE.i

(smallest thickness)

- External gears, produced with a hob: No change

- For all internal gears, and external gears produced 

with a shaper cutter, method acc. VDI2737 is used. 
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New edition of ISO6336-1, 2, 3 and 6 in 2020

6336-3 (Bending): 

- Helix angle factor Yβ changed, much bigger for β > 10°:  

σF0 increased

- New: The factor fε considers the influence of load 

distribution between the teeth (fε = 0.63 … 1.0)  :          

σF0 decreased

-> σF0 for β >= 20°significantly increased !

-> σF0 for β = 0..10°and εα >= 2.0 significantly decreased !
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➢ Example: 

Right flank with tip relief Ca varied in 6 steps from 18 to 48 μm, cross varied with length factor in 6 

steps from 0.5*mn to 5.5*mn. So 36 variants are checked.

Additionally torque is varied in 3 steps from 41.6 to 100 % of nominal torque. So 36*3 = 108 LTCA 

calculations are performed.

Influence of manufacturing tolerances

Example: Tooth number 30:43, module 4 mm, helix angle 17゜ and a pressure angle on the right flank of 31゜ (face width 40 mm, torque on pinion 1682 Nm, speed 2180 rpm). 
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Optimisation for noise

▪ Compensate primarily for tooth bending to avoid contact shock and to reduce the transmission 

error (PPTE).

Influence of manufacturing tolerances

Contact shock:              εα_under load > εα_theoretical PPTE 
(Peak to peak transmission error)
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Overview of the main results for 36 profile modification variants at 3 torque levels. 

Influence of manufacturing tolerances

Solution 8 can be a "good compromise" for min, mean and max load.

Profile contact ratio under load εα Total contact ratio εγ PPTE Maximum Hertzian pressure
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▪ Very important to consider manufacturing 

tolerances in the selection process of 

modifications

▪ Check of the stability of a chosen modification 

variant when profile and lead errors are added

Influence of manufacturing tolerances

Inputs for the simulation of manufacturing errors to check the ‘stability’ of a proposed solution.
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Simulation of manufacturing errors to check the ‘stability’ of a proposed solution.  ‘No tol’ on the left 

side is the theoretical solution without any error.

Influence of manufacturing tolerances

Profile contact ratio under load εα Total contact ratio εγ PPTE Maximum Hertzian pressure

Overall, the increase in the range of 10% of the critical parameters is acceptable. The proposed modifications can be considered

appropriate for the manufacturing process.



/ October 23, 2019 / KUM International 2019 / Dr. Ulrich Kissling21

New papers

New papers about cylindrical gears

VDI-Conference 2019 (Munich)

- Combining gear design with manufacturing process decisions, U. Kissling, U. Stolz, A. Türich.

- Derivation of tooth stiffness of asymmetric gears for loaded tooth contact analysis, B. Mahr, A. 

Pogacnik, A. Langheinrich.

- Comparison of Strength Ratings of Plastic Gears by VDI 2736 and JIS B 1759, In Vision of 

Building a New International Standard, I. Bae, U. Kissling.

FTM-Meeting 2019 (Detroit)

- Sizing of profile modifications for asymmetric gears, U. Kissling.

Others

- Efficient layout process of cylindrical gears with manufacturing constraints, I.Tsikur.
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KISSsoft AG, A Gleason Company

Rosengartenstrasse 4, 8608 Bubikon, Switzerland

T. +41 55 254 20 50, info@KISSsoft.AG, www.KISSsoft.AG

Thank you for your attention!

Sharing Knowledge


