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1 Calculation of palloid spiral bevel gears in
KI1SSsoft, including rough sizing procedure

1.1 Executive summary

In the palloid spiral bevel gear, the normal moduleis constant over the whole face width
duetotheinvolute shape of the gear in itswidth direction (of course, the profileisalso
involute). Therefore, using thetransver se module on theinner and outer diameter mte
and mti respectively, thetrue helix angles on the outside and inside can be calculated.
Thevalues can then be used for a more preciserating in K1SSsoft.

Below, therating and rough sizing of a palloid spiral bevel gear in K1SSsoft is shown.
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2 Using KISSsoft

2.1 Enter basic data

First, choose “Deisgn according to DIN3971, fig8ré&lingelnberg” in Tab “Basic data”,
field “Geometry”:

Basic data Reference profile ! Tolerances |

—Geometry

Design according to DIMN3A7 1, figure 3 (Klingelnbergj = | ﬁ | Gear 1 Gear 2 Details. .. |

1.0000 mm _(,ill @] Mumber of testh z | 0 | 0
Pressure angle at normal section a- I 20,0000 @ Facewidth b I 0,0000 I 0.0000  mam
spur gear j Profile shift coefficient x” I 0.0000 I 0.0000 El
Helix angle, middle (gear 2) B | 0.0000 ° _I Quality (DING%ES) Q| 6 | &

—Strength

Calculation method IBeveI gear DIM 3991

Reference gear IGear 1 'I
Lifetime H I 20000.0000 h - Pawer -
Application Factor K I 1,2500

Details. ., |
o =
T | 200 Mm o _<.=-|

n | 1000 1fmin El/

Gear 1 IlSCrNiMo?—G, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9710 (MQ), core strength >=25HRC Jaminy J=12mm<HRC2S j C'C,:l

e 1€ Lo

—Material and lubrication

Gear 2 IlSCrNiMo?—&, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9710 (MQ), core strength >=25HR.C Jominy J=12mm<HRC2S j {Fl

Lubrication |Oi: [50-vG 220 =l 5| [oibathbrication =] 5

Then, enter load data, e.g. torque of 200Nm anddspel1000RpM (on pinion) as shown
above. Furthermore, choose appropriate materialunitation condition, define required
lifetime and application factor. These values Wikn be considered in the rough sizing as
shown below.

2.2 Rough sizing

Use the rough sizing function from the menu “Cadtioin” or press the respective icon:

File Project View | Calculation Report  Graphics Extras  Help

d ?;H Z Run F5

IMaodifications

=5 = [= [
=B
%i:data | Reference profile | Tolerances |

— Feametry

Modules

B Toothing e
[ Cylindricahge 55

IDesign according ko DIN3971, figure 3 (klingelnbe

Mormal module {middle) MM I 1.0

B Cylir ) Settings
ﬁ Finion with rack [21B]
€% Planetary gear [2014]

- %8 Three gears [2015] Pressure angle at normal seckion a. 20.0
- B2 Four gears [2016]
aﬁ Bevel and Hypoid ge... ISDUF gear

- w8 Fare gears [2060]
! Worms with enveloping ...
% Crossed helical gears an...

Helix: angle, middle (gear 2) B I 0.0

Enter the following data

Desired ratio as per requirement

Ratio b/mn 8...9 for smaller module and lower noise
8 as default
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7...8 for larger module and root optimized sizing
Ratio Re/b 3.5 as default
Helix angle gear 2 20..35°

Then press “Calculate” and “Accept”:

x

Transmission ratio u lm

Featio Facewidth ko normal module bfrn. lm

Ratio of length of reference cone to facewidth R./b W

Helix angle, middle (gear 2) B lm @

Mormal module {middle) My lm mm [
Mumber of teeth, Pinion z: lm r
Facewidth b lm mm o T
Reference diameter bevel gear d: lm mm

Accept |

Calculate

Giving you the gear data in the main window as shoelow:

ﬁKISSsuft - Bevel and Hypoid gears [2070] - Unnamed & IEIIZI

File. Project Wiew Calculation Report  Graphics  Extras  Help

e BRG] 03| KISSSoFT

=
= | E:
L . pelease 03-7008C

Mo 8 X | Basic data | Reference profile I Tolerances I Modifications I
=} Toothing &
[=1- Cylindrical gears —GEometry

-~ 48 single gear [2011] . i i - g
Design according to DIN3971, figure 3 (Klingelnber: b | h | Gear 1 Gear 2 Detais...
By Cylindrical Gear pair .. | J g Ak (King 'J D
ﬁ. Pinion with rack [21b] tormal module {middle) M | 3.6000  mm Fl -‘l Number of testh I 12 I 37

z
@ Planetary gear [Z014]
"g Three gears [2015] Pressure angle at normal section a. | 20,0000 Facewidth b

290000 | 29.0000 mm

8: Four gears [Z016] .
| 14 Bevel and Hypaid ge... |ear 1 helx right hand | Prafile shift cosfficient % | 0.0000 | 10,0000 &
2 F 2080
- \,:;,Enie::tsh[enveljuwg Helix angle, middle (gear 2} B~ | 35,0000 @ {P| Guality (DIM3965) @ | 3 | 3
- ‘ﬁ; Crossed helical gears an...
[} Shafts and Eearings - Strength

- mfls Shaft calculation [Wo10]
& Roller bearings [W0S0] Calculation method IBeveI gear DIM 3991

E)-Plan bearing Uetime H [ 200000000 b
Modules Projects
Application Factar K. | 1.2500
X £

Contents

Reference gear IGear 1 VI Details..,
P 20,9440 | CONe ] (==
Torque: T 200.0000 M

®
Speed n 1000.0000  Ljmin € J_l

Poer:

= & Ll

it
Shafts and Bearings
Connections

Belts Gear 1 |18CrNiMoT-6, Cage-carburized sheel, case-hardened, IS0 6336-5 Figure 910 (MQ), core strength >=25HR.C Jominy J=12mm<HRC2ZE L! op
Springs

Additional calculation modules Gear 2 |18CrN|Mo?-6, Cage-carburized steel, case-hardened, 150 6336-5 Figure 910 (M), core strength >=25HRC Jominy J=1Zmm<HRC2ZE LI w{',l

Appendix: Bibliography and Index
Lubrication |oil: [50-4G 220 i {,‘J' ol bath brization ] D

—MWaterial and lubrication

Results 8 X |Geometry 5 X
WO E[sfhm 1% % §4-
Contack ratio (Transverse/Overlap) 1.2481 1.4707 —
7 &l
Gear 1 Gear 2 gt
Tip diameter d. 63,493 193,296 mm
Root safeky 1.7074 1.8358
Flank safety 1 3566 1.3566
Safety scuffing 2.5901

Canbents | Index | Results | Messages | Infarmation |

COMSISTEMT 2

2.3 Definition of outer and inner helix angle

In the report in section 8, you will now find thatrmal module is not equal on inside and
outside (me£m,;). But as it is a palloid gear, mne and mni shdodcequal. We now have to
find the corresponding spiral angles for inner anter diameter such that mne=mni results.
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Go to report and refer to section 8, look for mid ati (transverse module outside and insie):

8. CONE GEOMETEY

Helix angle outside (") [betaes] 35,0000
Helix angle in middle (%) [betam] 35,0000
Helix angle in inside (%) [betail 35,0000
Normal [mte]
ansverse module outside (mm) [mte]
Normal modale inside (mm) [Tt ] 9323
Transwerse modale inside (mm) [mti]
T i mim) - [daes]
I
[ mm ) [dai] Lo eg?y 138097
oy 1A=l A1 Adl 191 nae

Calculate the spiral anlges using:
m

B.; = arccos{—)
rntei

Where mn is constant garm,;) over the face width, e indicates outer diameneriegndicates
inner diameter

In our example, the values are:
B, =arccos@.6/5.1367) =455°

B =arccos@.6/3.6529 = 9.7°

These values can now be entered in the window ‘taidil data for spiral teeth”, which is
found when pressing “+” button next to helix angle:

—Geometry

IDesign according to DIN3971, figure 3 (Klingelnbergj | ,_5 | Gear 1 Gear 2 Details. .. |

Mormal module {middle) M lm mm il d Mumber of teeth z I 1z I 37

Pressure angle at normal section a- % ® Facewidth b I 29,0000 I 29,0000 mm
Gear 1 helix right hand Profils shift cosfficient x| 0.0000 | 0,0000 _"'I
Helix angle, middle (gear 2) Quality (DIN3965)  Q | 3 | 3

ﬁZusatzdaten Bogenverzahnung |

¥ bogenverzahint

Schragungswinkel Innen (Rad 2} B I 9.,7000 = A
Schragungswinkel Aussen (Rad 2) B. I 45,5000 ©

Ok I Abbrechen |

If the calculation is now repeated, mne is now étpani (execute calculation and see
report, section 8):

&. CONE GEOMETEY

Helix angle outside (™) [betas]
Helix angle in middle (%) [betam]
Helix angle in insi i [Feratl
Hor & outside (mm) [mri=]
erse module oucside (mm) [mte]
Normal modale inside (mm) [mrii]
Transverse mocdile inside (mm) [mti] .
imensions (mm): [da=] 19z 07z

Now, mne and mni (normal module outside and nommadule inside) are identical.
This shows that palloid gears can be calculateugusiSSsoft.
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