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KISSsoft Tutorial: Bevel gears 

1 Starting KISSsoft 

1.1 Starting the software 

Once you have installed and activated KISSsoft either as a test or licensed version, follow 

these steps to call the KISSsoft system. Start the program by clicking "Start/Program 

Files/KISSsoft 08-2009/KISSsoft". This opens the following KISSsoft user interface: 

 

 

Figure 1.1 KISSsoft main window. 

1.2 Starting the Calculation Module 

Start the „Bevel and hypoid gears” calculation module by double-clicking the appropriate 

entry within the window “Modules” in the upper left corner of the main window. 

 

Figure 1.2 Select ñBevel and hypoid gearsò calculation module from window ñModulesò. 

2 Introduction 

There are different types of bevel gears and each type has its specialities to be considered. 

The following tutorial shall cover all the different types and give guidelines how to enter them in 

KISSsoft. 
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2.1 Differential bevel gear 

Differential bevel gears typically are straight bevel gears which have strongly deviating border 

lines compared to the theoretical bevel gear blank shape. In order to analyse an existing bevel 

gear set the following procedure is recommended.  

 

Typically there are only few data given on the drawing, no outer tip diameter dea or outer pitch 

diameter de from the calculation is known. So the outer pitch diameter must be approximated. 

Furthermore it is not clear whether the module is for outer or mean diameter. However, it can 

be checked as mte = de / z. The transverse and normal module is the same because there is no 

helix angle.  

2.2 Calculation of geometry in KISSsoft 

1. In the tab “Geometry”Ą “System data” select “Standard, picture 2 (Tip, pitch and 

root apex NOT in one point)”. This type allows the entries of the addendum and 

dedendum angle for the gear and gives no restrictions (see Figure 2.1) 

  

Figure 2.1 select the system data 

2. Enter ñReference diameter gear 2 outsideò or ñnormal moduleò according to your given 

data. If the data are not given, they have to be approximated from the drawing. 

3. Enter ñPressure angleò and ñnumber of teethò according to your given data. 

4. Mostly the face width b must be approximated from the drawing, since there is no detailed 

value given. Use the face width on the pitch cone. 

5. Enter the ñProfile shiftò and ñtooth thickness modification factorò = 0. 

6. In order to enter the ñAddendum and dedendum angle gear 2ò, first click the  button (or 

press "F5") and the KISSsoft system will calculate the pitch cone angles internally. Then 

enter the face and root angles with right-clicking on ñconvertò (see Figure 2.2). With 

ñcalculateò the tooth angles will be calculated and accepted. 

 

Figure 2.2  enter the face and root angle, so that the dedendum angle will be converted 

7. In the group ñManufacturing dataò no entries are required. 

8. Call the calculation with clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. Compare the values of the report with the given 

data, as i.e. the angles (see Figure 2.3)   
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Figure 2.3  report of bevel gear, section 1 tooth geometry   

2.3 Calculation of strength (static strength) 

Differential gears usually are calcuated with static load, because the application is mostly static. 

With the static calculation, only root failure is treated based on bending of the teeth. 

1. In the tab “strength” select “Differential, static calculation” (see Figure 2.4) 

 

Figure 2.4 Strength calculation ñdifferentialò 

2. Enter the data for power, torque and / or speed as required 

3. For differential gear application usually the power flow is divided over several strands. 

Check the ñnumber of strandsò under strength ñdetailsò, normally it is set as 2, what is the 

usual case.  

4. Call the calculation with clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. 

2.4 Existing bevel gear set from Gleason dimension sheet 

If a given gear set of spiral or hypoid bevel gear must be analyzed on basis of a drawing or 

gleason dimension sheet, the following procedure has to be done. 

 

The gleason dimension sheet usually has detailed and complete information about the 

geometry of the bevel. In KISSsoft the entries can be done with the functionality “conversion 

from Gleason data sheet”. However, please check that the required data are available: mte2 

(or de2), bm1, S, av, rc0, z1, z2, b, dae, he, da 

2.4.1 Calculation of geometry 

1. In the tab “Geometry”Ą “System data” select ñconstant slot widthò or ñmodified slot 

widthò. This type allows the entries of the addendum and dedendum angle for the gear and 

gives no restrictions (see Figure 2.5): 

 

Figure 2.5 select system data ñconstant slot widthò or ñmodified slot widthò 
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2. Click on “conversion from Gleason data sheet” right to the list and fill in the data (see 

Figure 2.6 and Figure 2.7) 

  

Figure 2.6 conversion from GLEASON data sheets 

 

Figure 2.7 input the data from gleason dimension sheet or drawing 

The cutter radius is most often not given in the drawings, which is unfortunately a usual 

situation and just a lack on the drawings. In the first step, the standard value can be 

adopted. In gleason dimension sheets, the cutter radius is normally given.  

 

3. Press ñcalculateò and check the data, whether they are reasonable. Then press ñacceptò in 

order to transfer the data to the main screen. 

4. Call the calculation by clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon and compare the data with the drawing or dimension 

sheet. 

2.5 Dimensioning a bevel gear set with ôRough sizingõ (spiral and hypoid gears) 

In order to dimension a new bevel gear set the function “rough sizing” can be used. The 

rough sizing uses dimensioning formulae from Klingelnberg (according to Klingelnberg book 

ñKegelrªderò),  independent of the selected calculation method (ISO, DIN, AGMA, Klingeln-

berg).  

 

Important note:  

The formulae are developed for bevel gears with case hardened steel and pressure angle 

equal to 20°. Any other configuration is not considered. However, the rough sizing gives a good 

approach for an initial design also for other configurations.  

 

1. On the tab “Geometry”, select the required systemdata (Standard, Gleason, Klingelnberg) 

2. On the tab “strength”, select the “strength calculation method” and enter the power 

data (see Figure 2.8) 
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Figure 2.8  Tab ñstrengthò 

3. Click on ñRough sizingò under ñCalculationò Ą ñRough sizingò or click on the symbol  

in the tool bar. 

4. Enter the data according to your requirements (see Figure 2.9):  

- ratio facewidth to normal module: 8é12 

values closer to 8 results result in higher modules and bending strength, values closer to 

12 lead to smaller modules and higher contact ratio 

- ratio of length of reference cone to tooth width: Re/b = 3.5 

in order to avoid problems in manufacturing with conventional machines, the ratio should 

not be smaller than 3. 

- Helix angle: normally the ring gear is in the range of 20é35° 

 

Figure 2.9  Rough sizing of bevel gears 

5. Press ñcalculateò to calculate the data.  

6. If the calculated data is not appropriate (i.e. outer reference diameter d2 is too big for the 

housing), the value can be adjustet by activating the checkbox to the right of the respective 

value and the value can be given by the user.  

7. Transfer the data to the KISSsoft main screen with ñacceptò. 

2.6 Gleason spiral and hypoid bevel gear 

Historically, Gleason bevel gears are made with face milling process (so called single indexing 

method). These gears can be ground after heat treatment due to the lengthwise shape as an 

arc of a circle, or in the automotive industrie the bevel gears are also lapped. Gleason also 

supports the face hobbing process.  

 

In the following examples, the dimensioning with the ñrough sizing” (see section 2.5) was 

carried out prior to enter the following data, means the data are basically ready. So, only the 

specialities of the method are mentioned. If the “rough sizing” is not carried out, also the 

values for these parameters have to be entered. 

2.6.1 Gleason, 5 cut method 

1. On the tab “Geometry” select System data: ñGleason, modified slot widthò (see Figure 

2.10). The pinion has a modified slot width because of two different settings for each flank. 
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Figure 2.10 system data ñmodified slot widthò for 5 cut bevel gears 

2. Enter ñpressure angleò.  

3. Click the “plus - button”  right-hand to ñpressure angleò. Under “additional data” 

different values for design pressure angle and the “Influence coefficient for limit 

pressure angle” (usually 1 for modified slot width) can be entered. If offset is applied 

(hypoid gear) the calculation for ñgenerated and effective presssure angleò will consider the 

influence factor. 

4. Enter hand of spiral for pinion. In this example, the helix angle is given from the ñrough 

sizingò. 

5. Click the “plus - button”  right-hand to ñhelix angleò. Under “additional data for 

spiral teeth” the option is activated after using the rough sizing. 

6. Enter the offset value in “offset” according to your requirements. 

7. In the group “gear data” the “profile shift coefficient” can be given or sized by the 

sizing button . If there is undercut detected by the software, the sizing function will 

modify the profile shift coefficient so that undercut will be avoided. Any other criteria 

(optimal specific sliding etc.) can be found in the report and entered manually. 

8. Use the sizing function, so that the “addendum and dedendum angles” are calculated 

by KISSsoft. The angles are influenced by the cutter head radius, the reference profile and 

profile shift, so if later those values are changed, use the sizing function again (see Figure 

2.11): 

 

Figure 2.11 sizing of addendum and dedendum angle 

9. In the group “Manufacturing data” select “Face Milling” and enter the required tool data. 

We recommend to use the sizing button  right-hand to ñcutter radiusò in order to get a 

proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book 

ñKegelrªderò p. 70) and / or overwrite the radius with the real cutter radius from  

manufacturing. A warning appears if the cutter head radius is smaller than the 

recommendation since the tooth contact may not be ok with to small cutter radius (see 

Figure 2.12): 

 

Figure 2.12 warning message if the cutter radius is smaller than the recommendation 

Note that the pitch cone and the spiral angles outer and inner side are influenced and 

checked by the software if the values are reasonable or not. 
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10. On the tab “Reference profile”, select the suitable reference profile data or make “own 

entry”. A typically recommended tip clearance factor for ñmodified slot widthò is 0.3, so 

enter 1.3/0.3/1 manually (ref. Klingelnberg book ñKegelrªderò p.72) 

11. On the tab “strength” select the required “calculation method” (ISO, DIN, AGMA, VDI, 

respectively ISO proposal for hypoid gears) and enter the power data, material and 

auxiliary data as required. In the group “Material, manufacturing types and lubrication”, 

select ñgeneratedò or ñmade by form cuttingò, which has a influence on tooth root thickness. 

The main rule is, that ratios higher than i=2.5, the ring gear is most often form cut, in order 

to save manufacturing time. The pinion is always generated (see Figure 2.13) 

 

Figure 2.13 manufacturing method ñgeneratedò or ñform cuttingò 

12. On the tab “Tolerances”, select ISO23509, so that the backlash and the corresponding 

tooth thickness deviation are calculated automatically according to the module. In many 

cases, also “no backlash” is selected, since the backlash will be set at the assembly of 

the part with a slightly modified mounting distance. 

13. Call the calculation by clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. 

2.6.2 Gleason, Duplex method 

In the following examples, the dimensioning with the ñrough sizing” (see section 2.5) was 

carried out prior to enter the following data, means the data are basically ready. So, only the 

specialities of the method are mentioned. If the “rough sizing” is not carried out, also the 

values for these parameters have to be entered. 

 

1. On the tab “Geometry” select System data: ñGleason, constant slot widthò (see Figure 

2.14). The pinion has a constant slot width because of one common setting for both flanks. 

 

Figure 2.14 system data ñconstant slot widthò for Duplex type bevel gears 

 

2. Enter ñpressure angleò.  

3. Click the “plus - button”  right-hand to ñpressure angleò. Under “additional data” 

different values for design pressure angle and the “Influence coefficient for limit 

pressure angle” (usually 0.5 for constant slot width) can be entered. If offset is applied 

(hypoid gear) the calculation for ñgenerated and effective presssure angleò will consider the 

influence factor. 

4. Enter hand of spiral for pinion. In this example, the helix angle is given from the ñrough 

sizingò. 

5. Click the “plus - button”  right-hand to ñhelix angleò. Under “additional data for 

spiral teeth” the option is activated after using the rough sizing. 
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6. Enter the offset value in “offset” according to your requirements. 

7. In the group “gear data” the “profile shift coefficient” can be given or sized by the 

sizing button . If there is undercut detected by the software, the sizing function will 

modify the profile shift coefficient so that undercut will be avoided. Any other criteria 

(optimal specific sliding etc.) can be found in the report and entered manually. 

8. Use the sizing function, so that the “addendum and dedendum angles” are calculated 

by KISSsoft. The angles are influenced by the cutter head radius, the reference profile and 

profile shift, so if later those values are changed, use the sizing function again (see Figure 

2.15): 

 

Figure 2.15 sizing of addendum and dedendum angle 

9. In the group “Manufacturing data” select “Face Milling” and enter the required tool data. 

We recommend to use the sizing button  right-hand to ñcutter radiusò in order to get a 

proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book 

ñKegelrªderò p. 70) and / or overwrite the radius with the real cutter radius from  

manufacturing. A warning appears if the cutter head radius is smaller than the 

recommendation since the tooth contact may not be ok with to small cutter radius (see 

Figure 2.16): 

 

Figure 2.16 warning message if the cutter radius is smaller than the recommendation 

 

Note that the pitch cone and the spiral angles outer and inner side are influenced and 

checked by the software if the values are reasonable or not. 

10. On the tab “Reference profile”, select the suitable reference profile data or make “own 

entry”. A typically recommended tip clearance factor for ñconstant slot widthò is 0.35, so 

enter 1.35/0.3/1 manually (ref. Klingelnberg book ñKegelrªderò p.72) 

11. On the tab “strength” select the required “calculation method” (ISO, DIN, AGMA, VDI, 

respectively ISO proposal for hypoid gears) and enter the power data, material and 

auxiliary data as required. In the group “Material, manufacturing types and lubrication”, 

select ñgeneratedò or ñmade by form cuttingò, which has a influence on tooth root thickness. 

The main rule is, that ratios higher than i=2.5, the ring gear is most often form cut, in order 

to save manufacturing time. The pinion is always generated (see Figure 2.17) 

 

Figure 2.17 manufacturing method ñgeneratedò or ñform cuttingò 

12. On the tab “Tolerances”, select ISO23509, so that the backlash and the corresponding 

tooth thickness deviation are calculated automatically according to the module. In many 

cases, also “no backlash” is selected, since the backlash will be set at the assembly of 

the part with a slightly modified mounting distance. 
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13. Call the calculation by clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. 

2.6.3 Gleason Face Hobbing  

If Gleason Face Hobbing method is applied (i.e. Triac, Pentac FH) we recommend to use the 

Oerlikon method (see Figure 2.18): 

 

Figure 2.18 system data ñuniform depth, fig 3 (oerlikon)ò for Gleason face hobbing type bevel gear 

2.7 Klingelnberg Cyclopalloid 

The Cyclopalloid method is a continuous indexing (face hobbing) cutting method. The gears 

have constant tooth height. Cyclopalloid bevel gears are often used for small series or heavy 

application.  

 

In the following examples, the dimensioning with the ñrough sizing” (see section 2.5) was 

carried out prior to enter the following data, means the data are basically ready. So, only the 

specialities of the method are mentioned. If the “rough sizing” is not carried out, also the 

values for these parameters have to be entered. 

 

1. On the tab “Geometry” select System data: ñuniform depth, fig 3 (Klingelnberg)ò (see 

Figure 2.19). 

 

Figure 2.19 system data ñuniform depth, fig 3 (Klingelnberg)ò for Cyclopalloid type bevel gears 

2. Enter ñpressure angleò.  

3. Click the “plus - button”  right-hand to ñpressure angleò. Under “additional data” 

different values for design pressure angle and the “Influence coefficient for limit 

pressure angle” (usually 0 for cyclopalloid method) can be entered. If offset is applied 

(hypoid gear) the calculation for ñgenerated and effective presssure angleò will consider the 

influence factor. 

4. Enter hand of spiral for gear. In this example, the helix angle is given from the ñrough 

sizingò. 

5. Click the “plus - button”  right-hand to ñhelix angleò. Under “additional data for 

spiral teeth” the option is activated after using the rough sizing. 

6. Enter the offset value in “offset” according to your requirements. 
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7. In the group “gear data” the “profile shift coefficient” can be given or sized by the 

sizing button . If there is undercut detected by the software, the sizing function will 

modify the profile shift coefficient so that undercut will be avoided. Any other criteria 

(optimal specific sliding etc.) can be found in the report and entered manually. 

8. Enter the angle modification, if required. 

9. In the group “Manufacturing data” select “Face hobbing” and enter the required tool 

data. We recommend to use the sizing button  right-hand to ñcutter radiusò in order to 

get a proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book 

ñKegelrªderò p. 70) and / or overwrite the radius with the real cutter radius from  

manufacturing. Alternatively, the cutter data can be selected from the “Klingelnberg 

machines list”, if the checkbox is activated (see Figure 2.20): 

 

Figure 2.20 select the cutter data from ñKlingelnberg machine listò 

A warning appears if the cutter head radius is smaller than the recommendation since the 

tooth contact may not be ok with to small cutter radius (see Figure 2.21): 

 

Figure 2.21 warning message if the cutter radius is smaller than the recommendation 

 

Enter the ñnumber of tools blade groupò according to the cutter head. Note that the pitch 

cone and the spiral angles outer and inner side are influenced and checked by the 

software if the values are reasonable or not. 

10. On the tab “Reference profile”, select the suitable reference profile data or make “own 

entry”. A typically recommended tip clearance factor for ñcyclopalloidò is 0.25, so select 

“1.25/0.3/1 CYCLOPALLOID” from the list (ref. Klingelnberg book ñKegelrªderò p.72) 

11. On the tab “strength” select the required “calculation method” (Klingelnberg 3028, ISO, 

DIN, AGMA, VDI, respectively Klingelnberg KN3029 or ISO proposal for hypoid gears) and 

enter the power data, material and auxiliary data as required. In the group “Material, 

manufacturing types and lubrication”, always ñgenerated gearsò is actived, since 

Cyclopalloid type bevel gears always are cut with generated method (see Figure 2.22). 

 

Figure 2.22 manufacturing method ñgeneratedò 

12. On the tab “Tolerances”, select “no backlash”, since the backlash usually will be set at 

the assembly of the part with a slightly modified mounting distance. 

13. Call the calculation by clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. 
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2.8 Klingelnberg Palloid 

The Palloid method is a continuous indexing (face hobbing) cutting method. The gears have 

constant tooth height. Palloid bevel gear are often used for smaller gears (up to module 6mm).  

 

The rough sizing is recommended to use. In the following examples, the dimensioning with the 

ñrough sizing” (see section 2.5) was carried out prior to enter the following data, means the 

data are basically ready. So, only the specialities of the method are mentioned. If the “rough 

sizing” is not carried out, also the values for these parameters have to be entered. 

 

1. On the tab “Geometry” select System data: ñuniform depth, fig 3 (Klingelnberg)ò (see 

 Figure 2.23). 

 

 Figure 2.23 system data ñuniform depth, fig 3 (Klingelnberg)ò for Palloid type bevel gears 

2. On the tab “strength” select the calculation method ñBevel gear Klingelnberg Palloid 

3025ò (see  Figure 2.24). 

 

 Figure 2.24 strength calculation method ñPalloidò 

In the group “Material, manufacturing types and lubrication”, always ñgenerated gearsò 

is actived, since Palloid type bevel gears always are cut with generated method. 

3. Enter ñpressure angleò.  

4. Click the “plus - button”  right-hand to ñpressure angleò. Under “additional data” 

different values for design pressure angle and the “Influence coefficient for limit 

pressure angle” (usually 0 for palloid method) can be entered. If offset is applied (hypoid 

gear) the calculation for ñgenerated and effective presssure angleò will consider the 

influence factor. 

5. Enter hand of spiral for gear. In this example, the helix angle is given from the ñrough 

sizingò. 

6. Click the “plus - button”  right-hand to ñhelix angleò. Under “additional data for 

spiral teeth” the option is activated after using the rough sizing. 

7. Enter the offset value in “offset” according to your requirements (at the moment for 

ñpalloidò method only non-offset bevel gears can be calculated in KISSsoft). 
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8. In the group “gear data” the “profile shift coefficient” can be given or sized by the 

sizing button . If there is undercut detected by the software, the sizing function will 

modify the profile shift coefficient so that undercut will be avoided. Any other criteria 

(optimal specific sliding etc.) can be found in the report and entered manually. 

9. Enter the angle modification, if required. 

10. In the group “Manufacturing data” the manufacturing method “Face hobbing” is 

standardly selected. Enter the required Palloid tool data. Under the info-button  right-

hand to ñcutter cutting lengthò the table with standard tool data is available (see Figure 

2.25). 

 

Figure 2.25 enter the palloid cutter data  

 A warning appears if the cutter head radius is smaller than the recommendation since the 

palloid cutter does not cover the gear (see Figure 2.26): 

 

Figure 2.26 warning message if the palloid cutter is too small 

11. On the tab “Reference profile”, select the suitable reference profile data or make “own 

entry”. A typically recommended tip clearance factor for ñpalloidò is 0.3, so select 

“1.3/0.38/1 PALLOID” from the list (ref. Klingelnberg book ñKegelrªderò p.72) 

12. On the tab “Tolerances”, select “no backlash”, since the backlash usually will be set at 

the assembly of the part with a slightly modified mounting distance. 

13. Call the calculation by clicking the  button (or press "F5"). To call the formal report, 

either press F6 or click the   icon. 

 


