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KISSsoft Tutorial: Bevel gears

1 Starting KISSsoft
11 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.
09/KISSsoft". This opens the following
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Figure 1.1 KISSsoft main window.

12 Starting the Galculation Module

Start the program by clicking "Start/Program
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Start the ,,Bevel and hypoid gears” calculation module by double-clicking the appropriate
entry within the window “ Mo d u linethee Upper left corner of the main window.
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Figure 1.2 S e | eBevel arfdl hypoid gearso

2 Introduction

calculation module from window

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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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 de, or outer pitch
diameter d. 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 m, = d. / z. The transverse and normal module is the same because there is no
helix angle.

Calculation of geometry in KISSsoft

1. In the tab “Geometry”A “Syst e m selextt“aS’t andar d, picture
root apex NOT i iThisdypee allopw then énjri¢’s of the addendum and
dedendum angle for the gear and gives no restrictions (see Figure 2.1)

Geometry | Strength | Reference profile | Tolerances | Modification:

System data

Standard, picture 2 (Tip, Pitch and Root apex NOT in one point) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.1 select the system data

2. Enter fRef erence di amet 8nomgmalaccolimgidauloesogivere O

data. If the data are not given, they have to be approximated from the drawing.
3. Ent Pressuiie angledand mumber of teethdaccording 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. Ent e r Prdfila iftdand ftooth thicknessmodi f i cati = factor o

6. I n or der tAddemdanm aad dederidem afigle gear 20 ,  flidk the E— lwutton (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 fi ¢ o n v(gee Figure 2.2). With
fcalculateothe tooth angles will be calculated and accepted.

::-:: Convert addendum angle of gear 2 I
Face angle 8, 58.3281  ° |
Degrees: =
Addendurmn angle 8, 6.48
Minutes: 19 '
Accept Calculate [ Seconds: 41 "

Figure 2.2 enter the face and root angle, so that the dedendum angle will be converted
7. 1 n t he Mahufacturing ddtaono entries are required.

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

either press F6 or click the =l icon. Compare the values of the report with the given
data, as i.e. the angles (see Figure 2.3)
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Additional angles (°): [dela] 46.878 58.328

[thea=dsla-del]  8.721 6.485
[del] 38.157 51.843
[delf] 31.672 43.122
[thef=dsl-delf]  6.485 8.721
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. Inthetab“ st r emgectki’'Di f ferenti al, dsteargirec24ral cul ati on”
Geometry Strength | Reference profile | Tolerances | Modifications |

System data

Calculation method |Bevel gear Klingelnberg Cyclo-Palloid KN3028/KN3030 vl
Bevel gear, Only geometry calculation

Bevel gear, static calculation
Differential, static calculation

Profile correction

Required service life

Bevel gear ISO 10300, Method B

Figure 2.4 Strength calculation Adifferentialo

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 fAnumber of #&etals) mamsaly itissed @&r2, what is then g t h
usual case.

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

either press F6 or click the B icon.

24 Existing hevel 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 “ conver si on
from GI eason . Hdavevar, pedse ahd¢ck that the required data are available: my,

(or dep), by, S, ay, reo, Z1, Z2, b, dae, Ne, g

241 Calculation of geometry

1. In the tab “Geometry”A “ Sy st e m scd teacdtn st ant s | madified slatt ho or
widthd. This type allows the entries of the addend!
gives no restrictions (see Figure 2.5):

Geometry | Strength | Reference profile | Tolerances | Modifications

System data

Unifarm depth, fig 3 (Klingelnberg) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Maodified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.5 selectsystem data fAconstant sl ot widtho or fmodifie
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2. Clckon“conversion from GI reghtsoghe lisdand fiil in §hdr daim {s€e
Figure 2.6 and Figure 2.7)

Geometry | Strength | Reference profile | Tolerances Modifications |
System data
[Cnnstant slot width, fig 2 (Gleason) vl
Figure 2.6 conversion from GLEASON data sheets
[ ::-:: Conversion from GLEASON data sheets @‘
Pair data
Transverse module gear 2 (outside) mus 6.0000 mm @
Reference diameter gear 2 (outside) d. 252.0000 mm
Heltx angle gear 1 (middle) Bt 35.0000 °
Shaft angle z 90.0000 ©
Offset (Center dist.) a, 0.0000 mm
Cutter radius I 100.0000 mim
Gear data
Gear 1 Gear 2
Number of teeth z 13 42
Facewidth b 40.0000 40.0000 mm
Tip diameter (outside) d.. 89.7270 253.7650 mm
Tooth depth (outside) h. 11.2569 11.3280 mm
Face angle 8. W JFABRRT ©
Deagrees: 20/ =
e @ Minutes: 48
; [ Seconds: o
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 fralculatedand check the data, whether they are reasonable. Th e n  p aceeptdin
order to transfer the data to the main screen.

4. Call the calculation by clicking the E- 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.
25 Di mensioning a bevel gear set wit

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
fKegel ra2ader 0) pfthe seleded patculadien nmethod (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. Onthetab “ Ge o me,tsaleyt’the required systemdata (Standard, Gleason, Klingelnberg)

2. Onthetab “ st r e nglechthe “st rengt h c¢al c ubnd eniteothe povett
data (see Figure 2.8)
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Geometry Strength ‘ Reference profile Tolerances

System data

Calculation method IBeveI gear ISO 10300, Method B vI Reference gear Gear 1 -

Profile carraction Innne (only running-in} vI D Power P 52.3599 kw )

Required service lfe H 20000.0000 kb [] Torque T 500.0000 Nm > @

Application factor K 1.2500 () Speed n 1000.0000 1/min ]
Figure 2.8 Tab Astrengtho

3. Cl i cRoughmsizifigb under ACGaid Rwd@h i oindi ngo or
in the tool bar.

4. Enter the data according to your requirements (see Figure 2.9):
- ratio facewidth to normal module: 8é 12
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 20é 35°

£2: Rough Sizing (E
Transmission ratio u 4.1000
Ratio facewidth to normal module b/m, 8.0000
Ratio of length of reference cone to tooth width R/b 3.5000
Helx angle, middle (gear 2) B 35.0000 @
Normal module (middle) Mo 6.0000 mm [
Number of teeth, Pinion A 9.0000 0
Facewidth b 45,0000 mm [
Reference diameter bevel gear dz 304.02832 mm []
Accept I [ Calculate l [ Cancel ‘
Figure 2.9 Rough sizing of bevel gears

5. Pr es s f ctatalculate the data.

6. If the calculated data is not appropriate (i.e. outer reference diameter d, 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 mainscreenwi t h fiaccept 0.

2.6 Gleason spiral and hypoid hevel gear

261

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 frough 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 “ r ou g h  sis noticarrged out, also the
values for these parameters have to be entered.

1. On the tab “ @ o me t selgct System data: fiGleason, modified slot widthd  ( Figue
2.10). The pinion has a modified slot width because of two different settings for each flank.
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Geometry | Strength | Reference profile | Tolerances | Modifications

System data

Modified slot width, picture 2 (Gleason) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Qerlikon)

Figure 2.10 system data fAmodi fied slot widtho for 5 cut beve
Enter fpressure anglea -
Click the “ pl ubbut t wlﬁJ?ight-hand to fiprednslarfadadingi eval dat a
different values for design pressure angle and the “1 nf l uence crolefitf i ci ent
pressur e (uauallg L &’ modified slot width) can be entered. If offset is applied
(hypoid gear) the calculation for fgenerated and effective presssure angleowill consider the
influence factor.

4. Enter hand of spiral for pinion. In this example , the helix angle is givel
sizingo. -

5. Click the “pl ubut t &2 fight-h and hdlboanig| e 0. “ aUdhddietri o daa | dat a
spiral teeth” the option is activated after using the rough sizing.

6. Enter the offset value in “ o f f aceadrdihg to your requirements.

7. Inthe group “gear thea't pofile shift coefficient” can be given or sized by the

sizing button tl 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 thatthe “adde ndum and axdgées’earedaicomated
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):

Addendum angle gear 2 6. 0.8890 @ D

Dedendum angle gear 2 8- 2.0744 © [j

Figure 2.11 sizing of addendum and dedendum angle
9. Inthe group “Manufacturing data” select “Face Milling” and enter the required tool data.

We recommend to use the sizing button l;] right-hand to fcutter radiusoin order to get a
proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book
fiKegel r2deand / g .overwirite 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):
4% Warning [.é_&.]‘

The cutter radius rc0 is too small!
LN Condition: rc0 > 125.18 mm

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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26.2

10. On the tab “Reference profile”, select the suitable reference profile data or make “ o wn
e nt rAtypically recommended tip clearance factor for fmodified slot widthois 0.3, so
enter 1.3/0.3/1 manually (ref. Klingelnberg bookii Kegel r2der 6 p. 72)

11. Onthetab “ s t r e re@gdcthihe required “ cal cul at i o(lisO, M tAGHA, X/Dl,
respectively 1ISO proposal for hypoid gears) and enter the power data, material and
auxiliary data as required. Inthegroup“ Mat eri al, manuf actrenitn@gnt’ypes
select fAgeneratedod or fimade by form cuttingodo, wh
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)
Material, manufacturing types and lubrication

Gear 1 [18CrNiM07—6, Case-carburized steel, case-hardened, ISO 6336-5 Figure 9/1( vJ @ [For generated gears vﬂ
Gear 2 [18CrNiMo}'—6, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/1( vJ D hFor generated gears -
o - r generated gears
Lubrication |Qil: BP XP 100 -] @) hﬁde by form cutting )l
Figure 2.13 manufacturing methoduitgemeroat edo or Aform

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 b a c kslsaestdd 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 E- button (or press "F5"). To call the formal report,

either press F6 or click the B icon.

I'n the following exampl e srpugh dizeng”ddeensectieni2dnwas g wi t h
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 “ r ou g h sisi moticarged out, also the

values for these parameters have to be entered.

1. On the tab “ Ge o me bategt 'System data: fiGleason, constant slot widthd ( Figuee
2.14). The pinion has a constant slot width because of one common setting for both flanks.

Geometry | Strength | Reference profile | Tolerances Madifications

System data

Constant slot width, fig 2 (Gleason) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.14 system data fAconstant sl ot widtho for Duplex typ

Ent pressufeangled .
Click the “ pl ubut t leiJ’i’ight-hand to fAipressufaddingiemvmal Udata
different values for design pressure angle and the “1 nf |l uence coefficient
pressur e (usuallg 0.%ef8r constant slot width) can be entered. If offset is applied
(hypoidgear)t he cal cul ation for fAgenerated and effecti
influence factor.

4. Enter hand of spiral f or pinion. In this exampl e, the hel i x
sizingo. -

5. Click the “pl ubut t 1‘&]’tht-hand to Aheli xXaddgtéeordalUndat a
spiral teeth” the option is activated after using the rough sizing.
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6. Enter the offset value in “ o f f aceordihg to your requirements.
7. Inthe group “gear tat@rrofil e shi fcan be gverf dr sized keynte”

sizing button H 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 thatthe “addendum and dedearedaicmatcdangl es”
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):

Addendum angle gear 2 85 0.8890 =@ BD

Dedendum angle gear 2 O, 2.0744 © D

Figure 2.15 sizing of addendum and dedendum angle
9. Inthegroup“ Manuf act ursklecd’ Fdaactea "M and éntentlge fequired tool data.

We recommend to use the sizing button u righthand to Acutter radiuso i
proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book
iKegel r2deand / g .overwride 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):
::l:: Warning &J‘

The cutter radius rcd is too small!
! L Condition: rcD = 125.18 mm

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. Onthetab “ Re f e r e n c ¢ selpat bd suifatdereference profile data or make “ o wn
e nt rAytypically recommended tip clearance factor for i ¢ o n sstotawidthdis 0.35, so
enter 1.35/0.3/1 manually (ref. Klingelnberg booki Kegel r2der 6 p. 72)
11. Onthetab “ s t r e regeicthhé required “ cal cul at i o(lsO, MAtAGHA YD,
respectively 1ISO proposal for hypoid gears) and enter the power data, material and
auxiliary data as required. Inthegroup “ Mat eri al, manuf actremitn@nt’ypes
select figeneratedod or fimade by form cuttingo, wh
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)
Material, manufacturing types and lubrication

Gear 1 [18CrNiM07—6, Case-carburized steel, case-hardened, ISO 6336-5 Figure 9/1( vJ @ [For generated gears v}

Gear 2 [18CrNiM0}'—6, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/1( vJ @ hFor generated gears -
o - —1 |For generated gears

Lubrication |Qil: BP XP 100 - | [ Ntade by form cutting y

Figure 2.17 manufacturi ngr anted h® do i gfefn@r m cuttingo

12. Onthetab “ Tol e r a sete@ 5023509, so that the backlash and the corresponding
tooth thickness deviation are calculated automatically according to the module. In many
cases, also “ n o b a c kslsalestéd) 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 E- button (or press "F5"). To call the formal report,

either press F6 or click the = icon.

26.3 Gleason Face Hobhing

If Gleason Face Hobbing method is applied (i.e. Triac, Pentac FH) we recommend to use the
Oerlikon method (see Figure 2.18):

Geometry | Strength | Reference profile | Tolerances | Modifications

System data

Constant slot width, fig 2 (Gleason) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.18 system data Auniform depth, fimgtyBbdveigearl i kon) od f o

2.1 Klingelnhery 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 followi ng exampl es, t he drougle sizdng’d (see sagtioomd.5) was t he A
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 “ r gl s i asinntgdiried out, also the

values for these parameters have to be entered.

1. On the tab “ Ge o me &alegt’System data: funiform depth, fig 3 (Klingelnberg)o ( s e e
Figure 2.19).

Geometry | Strength | Reference profile | Tolerances | Modifications

System data

Unifarm depth, fig 3 (Klingelnberg) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex NOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.19 system data AuBi { KFmndephbherg)g for Cyclopalloid
E n t pressufe angleo .
Click the “ pl ubut t w’i’ight-hand to fAipressufaddingiemvmal Udata
different values for design pressure angle and the “1 nf |l uence coefficient
pressur e (usuallg 0 " cyclopalloid method) can be entered. If offset is applied
(hypoidgear)t he cal cul ati on for fAgenerated and effecti
influence factor.

4. Enter hand of spiral for gear. In this exampl e, the helix angl e
sizingo.

5. Click the “pl ubut t 1’right-hand to Aheli xXaddgtéeordalUndat a
spiral teeth” the option is activated after using the rough sizing.

6. Enter the offset value in “ o f f aceordihg to your requirements.
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10.

11.

12.

13.

In the group “gear da‘t@rrofil e shi fcan be giverf dr sized keyrite”

sizing button tl 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.

Enter the angle modification, if required.

In the group “ Manuf act urserag“ adabing” and enter the required tool

data. We recommend to use the sizing button u rightthand to fAcutter
get a proposal for the minimum cutter radius by KISSsoft (based on Klingelnberg book
iKegel r2deand / g .overwiride the radius with the real cutter radius from

radi

us

manufacturing. Alternatively, the cutter data can be selected from the “ KI i ngel nber g

machines | i siftthé checkbox is activated (see Figure 2.20):
Manufacturing data

Adopt data from Klingelnberg machines list

Machine type |Machine AMK635 Flight circle 100 No of starts 5 v | [ 1

Figure 2.20 selectthecutterdat a from AKIingelnberg machine

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):
423 Warning &J

The cutter radius rc0 is too small!
! % Condition: rc0 = 125.18 mm

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

Entert he finumber of taccording tohhe auttee hegdr Note phat 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.

Onthetab “ Re f e r e n c ¢ selpat tbd suitatdereference profile data or make “ o wn

e nt rAytypically recommended tip clearance factor for ftyclopalloidois 0.25, so select

“1.25/0.3/1CYCL OP AL Lf@in D& list (ref. Klingelnberg booki Kegel r2der o

Onthetab “ s t r e magecthh® required“ cal cul at i oingairérdi3®2B”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 “ Mat er i al ,
acti

manufacturing types and lubricat i,cawdys igened agear so i s
Cyclopalloid type bevel gears always are cut with generated method (see Figure 2.22).

Material, manufacturing types and lubrication

Gear 1 IlSCerMo?—ﬁ, Case-carburized steel, case-hardened, ISO 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12 v] @ |Fcr generated gears

Gear 2 IlSCrNiMo)LS, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12 v] EJ }{g’ generated gears

i sto

p.

N

Lubrication [0il: BP XP 100 - | [2] [oi injection lubrication ~ |

Figure 2.22 manufacturing method figeneratedo

Onthetab“ Tol er aselead$ i 0 b a c ksiha shh Backlash usually will be set at
the assembly of the part with a slightly modified mounting distance.

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

either press F6 or click the = icon.
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2.8 Klingelnherg 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
frough 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 “ r ou g h
s i z iisngt'tarried out, also the values for these parameters have to be entered.

1. On the tab “ Ge o me taleyt’System data: funiform depth, fig 3 (Klingelnberg)do ( s e e
Figure 2.23).
Geometry | Strength | Reference profile | Tolerances | Modifications

System data

Uniform depth, fig 3 (Klingelnberg) -

Standard, picture 1 (Tip, Pitch and Root apex in one point)
Standard, picture 4 (Pitch and Root apex in one point)
Standard, picture 2 (Tip, Pitch and Root apex MOT in one point)
Constant slot width, fig 2 (Gleason)

Modified slot width, picture 2 (Gleason)

Uniform depth, fig 3 (Klingelnberg)

Uniform depth, fig 3 (Oerlikon)

Figure 2.23 system data AuBi  KFmndephher§g)g for Palloid type

2. On the tab “ s t r e nsglécththe calculation method i Be v e | gear Kl'i ngel nbe
30250 ( s digure2.24).
Geometry Strength | Reference profile | Tolerances | Modifications |

System data

Calculation method |Bewvel gear Klingelnberg Palloid KN3025/KN3030 hd

Bevel gear, Only geometry calculation

Bevel gear, static calculation

Differential, static calculation

Bevel gear ISO 10300, Method B

Application factor | Bevel gear ISO 10300, Method C

Bevel gear AGMA 2003-B97

Bevel gear DIN 3991

Bevel gear Klingelnberg Cyclo-Palloid KN3028/KN3030
Bearing applicaton
Bevel gear Plastic/ Niemann

Calculation of the dy Bevel gear Plastic/ VDI 2545

Bevel gear Plastic/ VDI 2545-modified

Dynarmic factor Hypoid bevel gear, Only geometry calculation

Hypoid bevel gear ISO 10300, Method B1, Proposition for Revision
Bevel gear factor of |ynid bevel gear Klingelnberg Cyclo-Palloid KN3029/KN3030
Hypoid bevel gear Klingelnberg Palloid KN3026/KN3030

Profile correction

Required service life

Pair data

Figure 2.24 strength calculation method fAPall oido

Inthegroup“ Mat eri al, manuf a@dbricritn@w&ypesganerated ge
is actived, since Palloid type bevel gears always are cut with generated method.

3. Ent pressufe angleo .
Click the “ pl ubbut t w’l’ight-hand to fipressufaddingi ewvwal Udata
different values for design pressure angle and the “1 nf l uence coefficient
pr essur e (usualga fer’palloid method) can be entered. If offset is applied (hypoid
gear) t he calcul ation for fgenerated and effecti
influence factor.

5. Enter hand of spiral f or gear . In this exampl e, the helix
sizingo.

6. Click the “pl ubut t 1’tht-hand to Aheli xXaddgtéordalUndat a
spiral teeth” the option is activated after using the rough sizing.

7. Enter the offset value in “ o f f saecdrding to your requirements (at the moment for
fipal | oi do medffdetdevel geark gan be oafculated in KISSsoft).
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10.

11.

12.

13.

In the group “gear da‘t@rrofil e shi fcan be giverf dr sized keyrite”

sizing button tl 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.

Enter the angle modification, if required.

In the group “ Manuf act ur ithe gnandactrmg method “ F a chebbing” is

standardly selected. Enter the required Palloid tool data. Under the info-button U right-
hand to Acutter cutting | eIndgtda ib available dseet Fegbré
2.25).

Cutter cutting length Ss 13.0000 mm

Cutters small diameter de 14,0000 mm

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):

::-:: Warning L—‘ig-

Cutter is too short for the outer side of the gear.

l % Cutter dimensions d0+SF+mmn/2 is too small.
Increase the module or the tooth number z1 or z2.
Or decrease the face width.

Figure 2.26 warning message if the palloid cutter is too small

Onthetab “ Re f e r e n c e selpat e suitatde”reference profile data or make “ o wn

e

wi t h

e nt r & typically recommended tip clearance factor for fpal | oi d,0so sekect 0. 3
72)

“ 13/0.38/ 1 P AL Lr@ tiie’list (ref. Klingelnberg booki Kegel r2der 0 p.

Onthetab“ Tol er aselead$ i 0 b a c ksiha shh Backlash usually will be set at
the assembly of the part with a slightly modified mounting distance.

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

either press F6 or click the = icon.
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