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2 Task description 

2.1 Introduction 

For pitting and bending rating, ISO 6336 series, in particular parts 1, 2, 3, 5 and 6 are commonly used. The 

revision of 2019 replaced the prior revision of 2006, bringing significant changes. Some of these changes and 

their effect are studied in this exercise: 

 

 

Figure 2.1-1 Paper describing the changes in detail, Fehler! Verweisquelle konnte nicht gefunden werden. 

2.2 Given data 

Complete the following task. Start with the example file shown below, pay attention not to overwrite / save the 

original example file. In all tasks, we look at the pitting safety factors SH1 (for the sun), SH2 (for the planet) and 

SH3 for the ring gear as well as at the bending safety factors SF1 (for the sun), SF2 (for the planet) and SF3 (for 

the ring ear). 

 

 

Figure 2.2-1 Example file to start with for all tasks. 

Change the following parameters in tab “Basic data”: 

Set the face width to 15mm for sun, planet and ring gear: 
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Figure 2.2-2 Change the face width to 15mm for all gears 

In the tab “Strength”, change the power and switch off all calculations except for pitting and bending: 

 

 

Figure 2.2-3 Change the power to 5.00 kW and activate only pitting and bending rating 

In tab “Factors”, set all K factors to unity, except for the mean stress influence factor of the planet at 0.70: 

 

 

Figure 2.2-4 Setting all K factors to = 1.00 

Run the calculation and accept below proposal by pressing “Yes”: 
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Figure 2.2-5 Accept the proposal by pressing “Yes”. 

Save the file, see file “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_start-en-v2100-hd-

public.z14”. 

2.3 Tasks 

Task 1: Save a copy of the file “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_start-en-v2100-hd-

public.z14” as “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_task_1-en-v2100-hd-public.z14”. 

Run pitting and bending strength calculation using ISO 6336:2006 and ISO 6336:2019. Compare the results. 

 

Task 2: Save a copy of the file “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_start-en-v2100-hd-

public.z14” as “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_task_2-en-v2100-hd-public.z14”. 

Change the helix angle to such that β=1.00 results. Adjust the center distance accordingly and compare the two 

calculation methods. 

 

Task 3: Save a copy of the file “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_start-en-v2100-hd-

public.z14” as “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_task_3-en-v2100-hd-public.z14”. 

Consider two tooth thickness tolerances, once as in the original file and once as zero. Compare the ratings for 

root strength only. 

 

Task 4: Save a copy of the file “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_start-en-v2100-hd-

public.z14” as “Exercise-Cyindrical-99-ISO_6336_bending_pitting_changes_task_4-en-v2100-hd-public.z14”. 

Change the tooth height such that a transverse contact ratio of α=2.05 results. Compare the ratings for the 

original contact ratio (based on file …_start-…) and the high contact ratio (based on file …_task_4-…). Use a 

reduced pressure angle of α = 15° and ρfP* = 0.10 for sun and planet for all calculations. 

3 Task 1 

3.1 Calculation with ISO 6336:2006 

In the file, the calculation method along ISO 6336:2019 is selected. Change it to ISO 6336: 2006 as shown 

below. Run the calculation to find the pitting and bending safety factors for z1 (sun), z2 (planets), z3 (ring gear): 

 

 

Figure 3.1-1 Calculation method selected as ISO 6336:2019. 

Run the calculation by pressing F5 command on the keyboard to find: 
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3.2 Calculation with ISO 6336:2019 

Change the calculation method to ISO 6336:2019 and re-run the calculation: 

 

 

Figure 3.2-1 Change calculation method to ISO 6336:2006. 

You will find the results: 

 

 

Figure 3.2-2 Change calculation method to ISO 6336:2006. 

3.3 Findings 

For spur gear of typical transverse contact ratio around 1.50, the changes are visible on the root but not on the 

flank rating. Note that in Task 3, an influence on the flank rating is visible in case that helical gears are used. 

4 Task 2 

4.1 Set up 

Use the conversion button for the helix angle and select that the overlap contact ratio should be β=1.00. This will 

give the required helix angle: 

 

 

Figure 4.1-1 Change calculation method to ISO 6336:2006. 

Use the sizing function to determine the new center distance such that the profile shifts do not change: 
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Figure 4.1-2 Re-calculate center distance, it increases from 25.3000 mm to 25.3038 mm. 

4.2 Calculation with ISO 6336:2006 

Select ISO 6336:2006 as calculation method and run the calculation to find: 

 

 
 

Note that the factor fZCa as shown in next section does not exist in ISO 6336:2006, hence, there is no influence 

from it and only one set of result is available. 

4.3 Calculation with ISO 6336:2019 

Select ISO 6336:2019 as calculation method and run the calculation to find: 

 

 
 

Now, go to tab “Strength”, to the settings for ISO 6336:20019 rating and change fCZa from fCZa = 1.20 to fCZa = 

1.00. Repeat the calculation to find: 
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Figure 4.3-1 Change setting for calculation of zone factors, by changing fCZa from fCZa = 1.20 (if no modifications are present for 

helical gears) to fCZa = 1.00 (applicable if LTCA is used to optimize flank modifications in lead and profile direction). 

 

Now, the calculation results are again the same as if ISO 6336:2006 was used: 

 

 

4.4 Findings 

When having helical gears, in particular if overlap contact ratio is 1.00 or higher, a new factor fCZa influences the 

flank rating but not the root rating, only when using ISO 6336:2019. The value of the factor is determined by three 

options, these are 

- No gear modifications are applied 

- Gear modifications are suitably applied, based on experience 

- Gear modifications are suitably applied, based on loaded tooth contact analysis LTCA 

 

Note that by default, KISSsoft uses a conservative approach which may result in quite different flank rating 

values between ISO 6336:2006 and ISO 6336:2019 ratings. 

5 Task 3 

5.1 Calculation with ISO 6336:2006 

Run the calculation with the tooth thickness tolerances as present in the original file to find: 
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Now, set the tooth thickness tolerances for the sun, the planet(s) and the ring gear to zero (backlash-free 

condition): 

 

 

Figure 5.1-1 Set tooth thickness tolerance to zero, for all gears (sun, planet(s), ring gear). 

Re-run the calculation to find: 

 

 

5.2 Calculation with ISO 6336:2019 

Run the calculation with the tooth thickness tolerances as present in the original file to find: 

 

 
 

Now, set the tooth thickness tolerances for the sun, the planet(s) and the ring gear to zero (backlash-free 

condition): 

 

 

Figure 5.2-1 Set tooth thickness tolerance to zero, for all gears (sun, planet(s), ring gear). 

Re-run the calculation to find: 
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5.3 Findings 

For external gears, if tooth thickness allowance is set to zero, the results are the same for ISO 6336:2006 and 

ISO 6336:2019. However, if tooth thickness allowances are not zero, the results are different. Note that for ISO 

6336:2019, root strength is reduced as the lowest tooth thickness is considered (which is more conservative 

compared to ISO 6336:2006 approach). 

 

For the ring gear, the results are different anyway as the root strength calculation for ring gears has changed 

considerably from ISO 6336:2006 to ISO 6336:2019. 

6 Task 4 

6.1 Calculation with ISO 6336:2006 

Run the calculation with the original file “…_start-…”, with the pressure angle changed to α = 15°  and the original 

tooth height to find: 

 

 

 

Figure 6.1-1 Change the pressure angle. 

 

Figure 6.1-2 Change root rounding factor for sun, planet and ring gear to 0.10. 

 
 

Now, change the tooth height in the tab “Reference profile” by using the sizing function as shown below: 
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Figure 6.1-3 Sizing function for high contact ratio HCR gears, targeting transverse contact ratio of 2.05. 

Enter the reference profile for the ring gear manually: 

 

 

Figure 6.1-4 Input of reference profile for ring gear. 

Repeat the calculation with the HCR gear to find: 

 

 
 

6.2 Calculation with ISO 6336:2019 

Change the calculation method and calculate the gear set for the two conditions, as a low contact ratio gear LCR 

and as a high contact ratio gear HCR: 
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6.3 Findings 

For ISO 6336:2006, the influence of a higher contact ratio on the root strength is small (for the external gears) 

while it is large for ISO 6336:2019. This means that the positive effect of a higher contact ratio is more strongly 

considered in ISO 6336:2019. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


