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1 Whats new in release 10-2008 of KISSsoft

1.1 Executive summary
The hlghllghts of the release 10-2008 are:

v
v

v
v

Below,

Load distribution calculation on helical gears considering lead and profile
corrections

Transmission error calculation considering lead and profile corrections
Bevel gear geometry — including hypoid gear geometry — along 1SO23509
including strength rating

Search function in the help menu

Improved graphics

all changes are documented for reference.

The new release 10-2008 is shipped out to our customers now, provided that their
investment in KISSsoft software is protected by AMC (maintenance and support). A
valid AMC contract (maintenance and support contract) ensures that:

v
v
v
v

v

You get updates of the software

You are entitled to software and installation support

You have confidence that the software is compatible to changing hardware and
operating system requirements

You may get hardware lock / dongle replacement in case of damage or hardware
incompatibility

You will get technical help from our gear engineers
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1.3 Document change record

Revision | Dated Who | Comments

0 8.12.08 | HD | Original document

1 16.12.08 | HD | Information on KISSsys added

2 General

2.1 Help and manual

The manual has been extended considerably, it now spans 847 pages instead of about 500

pages as with previous release. It may be downloaded from www.kisssoft.ch/english/

downloads/pdf/manual.pdf

The manual is integrated into the software in the tab “Manual”.

A full text search with preview is now available in the tab “Search”.
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all Manual & x Search & X

] |
p-2- [+ General - =
Ve - =] Tookhing 7 Search:
i 11, Introduction |
B 12, Cylindrical gears G0
nderlying principles of calculation
asic data Methods used for strength calculation
- Marmal module To allow developers to use the calculation
- Pressure angle ak the normal section method they require, KISS soft can perform
- Helix angle direction far gear teeth strength calculation in accordance with
- Helix angle at reference diamster — 1506336, DIN3990, DING991, 150 10300 or
- Center distance DIN3991,
- Murnber of testh
- Face width Crown Gear/A5S (DIN 3990% method
- Prafile shift coefficient This calculation method produces results that
- Quality correspond to those produced by the Crown
- Geametry details Gear pragram. The underlying principle of
- Methods used for strength caloulation calculation is described earlier in the
- Service life "I1S06336/Literature” method”.
KISSSOFT - pypplication Fackar
RELEASE 10/2008 [ Face load Fackor Re:uulred gafetles for cylindrical gear uearbox_
USER MANUAL - Poweer, torque and speed ...|ns_t§||at|ons) has & not_e that SFmin = 1.&_56 is
[=- Strength details specified for root safety in calculations defined
i Profile modification in IS06336. In contrast, SFmin = 1.01s
i Lifetime factors as defined in 150 6336 sufficient for calculations in accordance with b
. Form Factars AGMA. This matches our ...
! Q0 J i Tooth contact stiffness x j

Figure 2-1 New manual (left), software help (céntre), search function in the software (right)

2.2 Report editor

The report editor now includes full text search for a string and the user can change the format
from portrait to landscape (which is more suitable for e.g. planetary gear calculation report).

peXE0FIB LU LRSS EE

Figure 2-2 Report menu now including format and search function

2.3 Graphics
For each line in the graphic, the color and type may be changed.

L b (mm _ bk mm
Murnber of rotation s... |99 Number of rotation s... |99
EJ Display : (=] Display )
I=I- Tip circle [T False = Tip circle ™ False
EE — Color | dark green
. Type of line | M black | e e
i Root circle = xrtme & Root circle | continuous
s - rk green - g - |
[#1- Tip Form cirche Cvan [#- Tip Farm circle |'dotted
i Root farm circle W darkred - Root form circle | dashed datted o |
- "l purple -
M brown
light gray
B dark gray
M blue
W green

Figure 2-3 Changing attributes of a line in the graphics
Additional comment area is introduced.

Gear pair may be shown for upper, lower or mean centre distance tolerance.
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e Ik @wjfﬁﬁ £y
Property | Value I;
B} Gear 1

i Number of testh 6
[} Tooth farrm
[} automatic ||7 True
[} iqear 2
i Mumber of teeth [7
[} Tooth farm
[ aukomatic ||7 True
-} Generate
[ Centerdistamces '
. - b

Kl

[

Figure 2-4 Display for different centre distances. Comment window.

Without allousases’.

“ Uik

upper allowance

- Mumber of rotation ...

lower allowance

- Join Flanks

user-defined

- Check For collision

[z} Display

=FTI0 Circie

[

[T False

|This is a comment window

Curves may be saved temporarily or permanently using new icons in menu.

Geomelkry

IMeshing

H @

=2 |8 D%

N A

/4

|

Praperty

2 %48

Yalue

i Mumber of testh 6
[} Tooth Form
[ aukomatic ||7 True

Figure 2-5 Icons for (left) saving curve permanently, (centre) temporarily, (right) deled temporary curve.

This applies to the curve selected in the properties.

New navigation by using right mouse click in the graphics (Select/Pan/Zoom/Measure):

IMeshing

EEEY

f—

L Select

’; Move
<L Zoom

= Measure

@i Zaom in
@% Zoom ouk
L Fit window

Home

Figure 2-6 Navigation system including measure function.
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Measure function in graphics:

o SEEW- Yt §T $4 3
;I Property | ‘alue I;
= Gear 1
i Mumber of teeth |6
= Tookh farm
G- automatic ||7 True
[} Gear 2
i Mumber of teeth [7
[} Tooth Farm
[ aukomatic ||7 True
[=1- Generate
[=]- Center distance 303,00 mm
A 11,4183 mm —Tolerance field  [medium allowance  ~
A 0o - Aalue 305,00
|: 11.4183 mm < Uik i
a:0° -
- Mumber of rotation ... |10
Amim Flemlom [=EN
Figure 2-7 Measuring function in gear graphics
Values on co-ordinate system axis may be changed:
E A
E S S B[ FH =) 5] oz AH s elgwe) 2
;I Property |Va|ue I | | Property IVa\ue |
Stress [jmm] = Coordinate system Stress [Mjmm?] £} Caardinate system
500 [=1- Depth Automtic 5007 =~ Depth Automatic
/—\ ; 0.0000 ] - From 0.0000
0.2556 00 to 10,2556
o mm 300 - Uit mm
A ik rnatic 00 [l Stress user-defined
E!m! ~From “500.0000
500 user-defined 100 - to 473.8141
Mjimm? o e Uit Mjrmm?2
- legend ™ False ] - legend [ False
-10007 [ sigma¥ ¥ True -1on [ sigmal W True
[#- sigmat ¥ True 2007 — | - sigmatr ¥ True
15001 [ sigmaZ ¥ True 300 (- sigmaZ v True
[ bautax v Trus 004 [ kauMas ¥ True
-20007T
-0.000 0.100 0,200 0,300 0,000 0.100 0,20 0,300
Depth [rm] Depth [,
K| d _'l_I K| il LI_I

Figure 2-8 Changing the range on the co-ordinates axis

A, B, C, D, E are added in some graphics:
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IFIash temperature

H

Flash temperature [*C]
120,07

g0.0 L

Kl

-15.0-10,0 50 0.0 5.0

T T T T ™1
10,0 15,0 20,0
Path of contact [rm]

|L IIf

=il

Figure 2-9 Indication of A, B, C, D, E in graphics

3 Shaft cal

culation

3.1 Additional graphics
Additional graphics have been added in the shaft calculation:

on [W010] - dLooseGears. W10

n Report | Graphics Extras Help
=
-

DeformationfTooth trace  ®

_— Roller bearing 3
- Close 3
S0 expork »
groove
Settings

3 I

Displacement {bending curves etc.)
Bending and torsion angle

Force curve

Tarque curye

Equivalent stress

Matural frequencies

Buckling cases

Load applications

z

shaft calculation [¥010] - Shafts 1.\%10

n Report | Graphics Extras  Help
=
il |

g x

-

Tooth trace correction #

Raoller bearing 3
Close 3
30 expork Lo
Settings

i
Mumber of eigenfrequencie
Mumber of buckling cases
Speed

Sense of rotation
Reference temperature

Temperature of housing

Figure 3-1 Shaft graphics in release 03-2008 (left) and 10—2008'('rig'ht) '

3.2 Co-axial sh

afts

The number of co-axial shafts has been increased to 15.
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Displacement {bending etc.)

Eending angle and torsional angle

Force diagram

Torque diagram

Equivalent stress

Eigenfrequency (standardized displacement)

Eigenfrequency (standardized ratation)

Buckling cases {standardized displacement)

Buckling cases (standardized rotation)

Don't
Load applications
Smith-diagram IGear
Haigh-diagram Folle:

Goodman Diagram

Tr 20,0000 eC

¥ Enhanced bearin
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W Consider weight

=

6 of 30



ﬁKISSsuft - Demo version - Shaft calculation [¥010] - 4LooseGears.\W10 - | Ellﬂ

File Project Yiew Calculstion Report  Graphics Extras  Help

REEEIEEN TR KISSsoFT

Release 10-2008A

Elements-tree & X | shaft editor | Basic data I Strength I
Leb2 ] :I
i Zross sections ;l
- st
[l Outer contour
b Cylinder

- Inner contour
b Cylindrical bore
- Farces rd
- gr(gpR1)
Bearing
- Cross sections
=-2nd
[=l- Duter conbour
- Cylinder
[=I- Inner conkaur
- Cylindrical bore
[l Forces
to2nd
- Beating
Cross sections
=-3rd —
[ Outer contour

L Cylinder
- Inner contour

L Cylindrical bore
[l Forces

L Cylindrical gear
Bearing
- {ross sections
- 4th =
B Outer contour 4 ’I—I
£ Cylinder —I
i Toner conbone =l
Modules I Projects Elements-tree Results & X |shaft 5 X
Manal @ 3 | max. deflection 0.16915 mm ﬂ IDispIacsment (bending etc.) j H \é é_ £
[#- General Principal stress 443,55 Mjmm?
- - X R - [————TEgacemert mm.
- Toothing ﬂ min, bearing service life 0.00h I a{f SNt Lmm] d
[#- Shafts and Bearings min, static bearing safety  0.00 - EaE ,ﬁé’% |
- Connections ~||4] | 3 R [t == EER R = .
Manual | Search Results | Messages | Information I Elements-editor I _<| -

Starts desk top calculator

(COMSISTEMT v

Figure 3-2 Up to 15 co-axial shafts (e.g. to simulate idler gears) may be modelled in a single KISSsoft
calculation

Results in graphical format now include sketch of shaft for reference.

Shafk g X
IDispIacement (bending etz j H _‘;&a Iré_ éE

Displacerment [mm)
.

0.150]

0,100]

ooscp S R L :
o e o B

D-DDD__T"-" F———= k- —————— :

_Dluggz_,&{ ....... R Z_';;_::__;;.j:_:.: ,.._._E_;:;_:;:_::_ _._

-0.100 = -.lh:: s i--1;'"' i é____l_

0,000 a0.000 100,000 150,000 . 200,000 £50.000

Bcial direction ' [rm]

4 o

Figure 3-3 Sketch of shaft in graphical results for reference

3.3 Tooth trace deformation

Graphics for the determination of the longitudinal corrections (crowning, end relief and helix
angle correction) are now more intuitive as the display the target correction (green), the as-is
correction (purple), deformation (red) and the shaft including gears with hand of helix
indicated.
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Tooth trace correction =
IDeFormation j H ig rE g‘

| v

Deformation [mm]

0.060—

0.040—

0,000~ |||| ﬂ’[ﬂ“"' | > -|||I|||||

-0.0207] |11

-0.0407

-0.060~

e L L N e | L
I I T T
0. 000 400,000 600,000 800,000 1000.000 l:ﬂﬂ_ﬂﬂﬂT
....................................... el dregiaR Y [mm] =
Kl [ S

Figure 3-4 Graphics for definition of corrections

Furthermore, the line load graphics has been improved:

Tooth trace correction |
ILoad distribution j H Elg é == ‘
=
Line load [M/mm]
00,0007
600,000

00,000

200,000

A

0,000

-200,000—

-400,000—

-R00, 000

-BDDIDDD RTTEE -...
— | |

1204000 140,000 160,000 150,000 200000

i Dot

Figure 3-5 Line load graphics for un-corrected gear

Furthermore, the proposed corrections are now listed in the report as angular values:
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For gear calculation:
Tooth trace deviation due to deformation fsh (without correction)
fsh = 0.0244 (mm) = 244 (um)

(1506336, Part 1, C2: fsh_parabol = 32.5 pum; fsh-linear

= 24_.4 pm)
(DIN3990, Part 1, E2: fsh_parabol = 32.5 pm; fsh-linear

24.4 pm)

Input data: Tooth trace crowned
fHb= 15.0 pm, cb= 25.0 pm, rCrown=32000.0 mm

Notice:
Data for exzentric crowning including fHb: x(measured from b/2) =5.60 mm rCrown=31448.3 mm

Notice:

The angle modification fHb corresponds to a helix angle modification -0.0107 °

(Helix angle 14.9893 °)

11 Use correction by helix angle modification only, if the direction of the rotation stays
the same!

Load distribution
Contact stiffness 20.000 [N/mm/pm]
y (mm) £ (mm) corr (mm) f-corr (mm) w (N/mm) drFbt (N)
120.00 0.0325 -0.0250 0.0075 151.7140 166.8853

Figure 3-6 Modified report for tooth trace calcualtion now including correction values as angle

3.4 Natural frequencies
Natural frequencies are now displayed both for displacement and rotation in separate graphics

[Shaft £
|Eigenfrequency (standardized displacement) j H \% fL % LLJ .afjl _'-"I ‘
d Property Value |
----- Eigenfrequency 3. (7934.A1AR33 Hr) 7
[=]+ Components
[#- ¥-component M True
[+ ¥-component W True
[+ Z-component W True
[#- Resulting ¥-Z ™ False
Standaordézseod_displacement [+~ Arbitrary plane [T False
DIDSD- [+ Coordinate system
DID4D' [ =1 Axial direckion ¥ automatic
: ; ; From 0,0000
1 - 5 S
e i o it N Y | o e
0,000 5
Tk ’T - Unit mm
-0.0z0 " : N
1 L [} Standardized displa... | automatic
e sz R - From -0,0567
e | | | I | to 0.0628
0,000 S0 100,000 150,000 2000000~ _-|250,000 - Unit
- legend I~ False
:l - Shaft ¥ True
Axial direction ¥ [mm]
Kl _l_I

Figure 3-7 Third natural frequency, displacement
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IEigenFrequency (standardized ratation)

Froperty

[=)- Components

[#- ¥-component MV True
[+ f-cormponent MV True
[#- Z-component MV True
[ Resulting %-Z I~ False
Standardized rotation B Arbitrary plane [~ False
1.0007 =+ Coordinate system
0.5007] R — .
06007 [} Axial direction ¥ autarnatic
0,400 [ I - From 0.0000
0,200 L] 235,0000
T ——— 1 PR T
-0, 400 M| [=}- Standardized rotation | automatic
-0.600 T T = T - From -0.5875
| | - ko 1.0000
0, 0 SN 100,000 150,000 200,000 250,000 — Unit
i ] - legend I False
Axial direction ¥ [rmm] - Shaft W True
-
| »
Figure 3-8 Third natural frequency, rotation
Tolerances are now considered for bearing clearance.
Elements-editor & X Elements-editor a8 x
T — —T ] J =~ — .
Outside diameter D |42.DD | mm “ _I Outside diameter D |4z.00 | mm “ _I
Norminal width E I 15.0000 Norminal width E 15.0000
Contact angle distance a I 25000  mm Contact angle distance a 25000  mm
Tolerance nok considered j Tolerance nok considered j

Tolerance shaft “ponEon py

DIN &6Z0 PE
DIN &6z0PS
DIN 620 P4
Bearing offset i ppp o0 po
DIN 620 PN Taper roller bearing
Bearing offsetin oy 620 pg % Taper raller bearing
DIN 620 PS Taper roller bearing
Bearing offset iy 620 pg Taper roller bearing

Tolerance hub

I Enter stiffness

Tolerance Shaft

Tolerance hub

Eiearing offset in X-direction
Eiearing offset in Y-direction
Eiearing offset in Z-direction

I Enter stiffness

=
H
4. 0.0000  mm

8, 0.0000  mm

il || |l

4. .0000 | mm

Figure 3-9 Considering of bearing tolerances, inner and outer race tolerances for bearing calculation

Bearing sizing is now included. For a given bearing, all possible solutions from the database
are found (meeting the geometry requirements) and for all bearings, the lifetime is calculated.
Then, the appropriate bearing may be selected.
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Elements-tree

g X

- Radius righl

=1~ Cylinder
- Radius left

- Connecting elements

Figure 3-10 Sizing function for bearings

4

|

ﬁsize bearing 1

[

[

| Dimensions

- Cyinder Trpe
= ;‘:.!nR:drius left MSK 222080
- Inner conkour N3K21308C0K
- Forces MNKZ1305CD
Coupling | Mator Kayo22308RHR
Cylindrical gear Koyoz22208RHR
ing Kooz 1305RH
SKF*22303E/VA405
- Rller bearing gi;gg:;ﬁiﬂﬁ 205
rass sections

R.ename

SKF*21305E

Deleke

-

378595
5855.92
5855.92
165807.80
383,04
S640,93
165729.50
Fexrac |
165729.50
770,53

40) &0% 23,00
40) 90* 23,00
40/ a0 23,00
40/ a0* 33,00
40/ S0°* 23.00
40/ a0* 23.00
40/ 90* 33.00
40f &0* 28,00
40) 0% 33,00

40/

o]

40) 0% 23,00

Cancel

SKF data for single row tapered roller bearings has been updated.

ﬁData base tool

Diata base |wnnn

Table IWDSWNORMSD

=10l x|

Filker IDispIay only active datasets j

D |Order & |Bearing label Id [rninn] ID [rmn] IB [rnirn] Ir,. e [mimn] (ﬂ
5000 1 3KF 30302 12 15,0000 42,0000 14,2500 1.0000 224
5001 2 SKF 30203 12 17,0000 40,0000 13,2500 1.0000 19,00
800z 3 SKF 30303 12 17.0000 47,0000 15,2500 1.0000 28,10
8003 4 SKF 32303 12/0 17.0000 47,0000 20,2500 1.0000 24,70
S004 5 SKF 32004 »/Q 20,0000 42,0000 15.0000 0.6000 24,20
8005 6 SKF 30204 12/0 20,0000 47,0000 15,2500 1.0000 27.50
8006 7 SKF 30304 12/Q 20,0000 52,0000 16,2500 1.5000 34,10
8007 8 SKF 32304 12/Q 20,0000 52,0000 22,2500 1.5000 44,00
S003 9 SKF 320022 % 22.0000 44,0000 15.0000 0.6000 25,10
s009 10 SKF 32005 %/ 25.0000 47,0000 15.0000 0.6000 2700
8010 11 SKF 30205 12/0 25.0000 52,0000 16,2500 1.0000 30,80
8011 12 SKF 32205 B12[Q 25.0000 52,0000 19,2500 1.0000 35.80
a0z 13 SKF *33205/Q 25,0000 EZ2.0000 22,0000 1.0000 E4.00
2013 14 SKF 30305 32 25,0000 £2.0000 18,2500 1.5000 44 60
S014 15 3KF 31305 32 25.0000 62,0000 15,2500 1.5000 38,00
s015 16 3KF 32305 12 25.0000 62,0000 25,2500 1.5000 60,50
8016 17 SKF *320/28 ®iQ 28.0000 S2.0000 16,0000 1.0000 36,50
a7 18 SKF 302128 12 28.0000 58.0000 17,2500 1.0000 28,00
a01a 19 SKF 322/28 BIZIQ 28.0000 58.0000 20,2500 1.0000 41.80
a019 20 SKF 32006 /0 30,0000 55,0000 17.0000 1.0000 35.80
8020 21 SKF 30206 12/0 62,0000 17,2500 1.0000 40,20
g 0 F 0 .0oan o0,
a0z2z 23 SKF 32206 BIZfQCL7CVvaAG0s 62,0000 21,2500 1.0000 49,50
8023 24 3KF 33206/0 30,0000 62,0000 25,0000 1.0000 4,40
S024 25 SKF 30306 12/0 30,0000 72,0000 20,7500 1.5000 56,10
5025 26 SKF 31306 12/0 30,0000 F&.0000 20,7500 1.5000 47,30
5026 Z7 SKF 32306 12/0 30,0000 F&.0000 25,7500 1.5000 76,50
8027 Z8 SKF ILZ6749 Fi710 32,0000 53,0000 14,5000 3.5000 2700
8023 79 SKF 320032 WIG 52,0000 53.0000 17.0000 1.0000 36,907
1| »
\L_I _\I ﬂ il Save Edit | Close |

Figure 3-11 Updated SKF data for single row tapered roller bearings

4 Helical Gearing

4.1 Module specific settings

For the graphics, the x-axis may now be defined in the settings as follows (see second

graphics for effect):
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General | Plastic I Sizings Calculations I Required safeties Surnmary

Input of quality according to

™ Input of normal diametral pitch instead of normal module

[~ Input of number of testh with decimal places
[~ Allow large profile shift

[™ Don't short when geometry errors ooour

[~ Mairkain tip circle when changing profile shift
[~ Mainkain root circle when chanaing profile shift

Factor For minimum tooth thickness at kip

Coefficient For minimum tip clearance

ICaIcuIation method For strength

I 0.z2000
I 0.1s00

Graphic:
’V w-axis

IPinions Angle of rotation

Rolling angle

Length on the path of contact
Pinion diarmeter

Pinions Angle of ratation

Figure 4-1 Definition of x axis for graphics

Graphics - locked

=l

|

i £ =

Evaiuation i
ISpeciFic sliding j H \\ﬁ F"_" % ‘ ISpeciFic sliding
=
Specific sliding Specific slhding
2,007 2,007
1,00 1,00
0,007 0,00
-1.00 - -1.00 =
-2,00 - J -2,00 =
-3.00 -3.00
-4,00 - 4,00 |
-5.00 — T T T T T T -5.00 T
140,0 1450 15000 1550 1600 1m0 15,
Diameter (Pinion) [rmm]
. | o] L

— T
0 20,0 250 30,0 350 400 45.0

Length (Path of contact) [rmm]

1

s

Figure 4-2 Specific sliding vs. pinion diameter (left) and vs length along path of contact (right) as

determined by settings

4.2 Gear geometry

A sizing function to calculate the maximum possible root radius is now included. This allows

for “full fillet” design, resulting in maximised root strength:
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Basic data Reference profile I Tolerances

Figure 4-3 Sizing function for rhofp* in tab ""Reference profile"

The pressure angle can now be reverse calculated from span measurements. Using the
conversion button next to the field for pressure angle, two span measurements may be given.

| Size ook radius Factor

—heat 2

IReFerence p
Processing IFinaI treatme
I 1.25/0.38,

Configuration

Reference profile
Dedendurn coefficisnt
Root radius Fackar
Addendum coefficient

ight Fackor

—hear 1
Configuration IReFerence profile gear j _I
Processing IFinaI treakment j _I
Reference profile IOwn Input j _—I
Label I
Dedendurn coefFicient h'e Iﬁ ZZJ
Roat radius Fackar o'e IW _—I |
Addendumn cosfficient h'ae IW Toiz
Protuberance height: Fackor e Im _I
Protuberance angle Oer W @ _I
Tip Form height coefFicient R gae W
Ramp angle O Im -
™ topping tool

Then, the corresponding pressure angle is calculated.

Basic data | Reference profile I Tolerancesl

Protuberance angle
Tip Form height coefficient
Ramp angle

™ topping tool

—iaeametry

Marmal module il I £.0000
Pressure angle at normal section a, I 20,0000 @
Spur Qear j

Center distance Base tangent length over k teeth

Helix angle at reference circle KE convert pressure angle |

—sStrength—— Base tangent length aver k+1 beeth Wi | 33.0200  mm

=

A I 65,1200 mm

Calculation method |I30 632 Pressure angle at normal section

a. I 18,2636 ©

Required service life

Accept | Calculate I Cancel |

Application Factor

Face load Fackor Kug I 1.0618

A

Figure 4-4 Calculation of pressure angle from span measurements

4.3 Gear material

For a given material hardness and material type, SigmaHIlim and SigmaFlim values may now
be directly calculated as per ISO6336 as a function of materal quality. This allows for quick
input of a new material even if only little data is known. For this, select — in the gear
calculation — the option “Own input” in materials list. Then, you will find conversion buttons

for SigmaHIim and SigmaFlim.
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Basic data Reference profile | Tolerances |

— eometry
Marmal module e Im i _I Gear 1 Geat 2 Dietails. .. |
Pressure angle at normal section a- I 20,0000 @ _I Mumber of testh z I 25 I 76
<pur gear = _I Facewidth b 44,0000 | 44,0000 mm op
Helix angle at reference circle B Im @ _I Profile shift coefficient " I 0.2485 I _—I _I
Certer distance a Im (T v __| Quality (15013281 Q | & | 6

—Strength
Calculation method |IS50 6336:2006 Method B Reference gear IGear 1 vI Dekails, ., |

Application Factor K 1.2500

[ |
Required service life H 20000.0000 b —| Powaer P I FE.O000 kW (. —| q
;5| Tarque T | 1624.7669  Nm o |
Face load Factar Ko 1.0618 I J._Pl Speed n I 440,8000  Umin

—Material and lubrication

il

<

| : - - i
Gear 1 |18CerMo?-6, Case-carblvized steel, case-hardened, IS0 6336-5 Figure 9410 (MQ), core strength >=25HR.C Jominy J=12mm<HRC2S ] ._.Dl

N
Gear 2 45 (1), Through hardensd stesl, unalloyed, through hardened, 150 6336-5 Figure 56 (MQ) :I‘ ::
o CAT{@beTheanghevardenad steel, flame/ind. hardened, IS0 6336-5 Figure 11/12 {MQ) T
Lubrication -4z 3} Through hardened stesl, nitrided, IS0 6336-5 Figure 13af14a (MO _LPI
60, Through hardened steel, unalloved, through hardened, IS0 6336-5 Figure 516 (MQ)

AN TR © F1Y Themninb b demnd cbend allenimd Fea b ke nmnd TSR £99E € Cimnen E M SRS

Figure 4-5 Select ""Own Input' and then press "'+" button

M Define material Gear 1 |

Iv wn Inpuk

Label [ 18CrMa7-6
Comment IISO 6336-5 Figure 9710 (MQ), core skrength >=25HR.C Jominy J=12mm<HRCZ2E
Material bype ICase—carburized steel

Type of treatment Icasehardened

[
[
Hardness I 61,0000 IHRC vl
Tensile strength R Im MJramn _I
ield poink R. % Mfrm

‘Young's modulus E IM Mfrm
Poisson's ratio W Im

Density p 7830.0000  kgfm*

Coefficient of thermal expansion a I 11,5000 10°5=C

Endurance limit root (150, DIN/SGMA Z2101) O il St I 430,0000  M/mm? _I
Endurance limit root {AGMA 2001 ) Sat I 0.0000  |bffin?
Endurance limit Flank (IS0, DIN/AGMA 2101) [ I 1500.0000 | Njmm?2 J

— P S P —
Figure 4-6 Conversion buttons for SigmaHIlim and SigmaFlim

The conversion tool will convert the hardness into a permissible root stress and flank stress:
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ﬁ[unvert endurance limit values

x|

Convert skrength walues oo and @e - from hardness (IS0 c3E05

e

||

Hardness I 750.0000  Hy
Core skrength |:=-=25HRC
Quality IMQ

=l

Endurance limit rook

Endurance limit flank

Triim I 425,0000  M/mm?
Ohiim I 1500,0000

Arccepk | Calculate

Cance|

Figure 4-7 Tool to calculate permissible material values as per 1SO6336. User the conversion button to

convert different hardness values.

S-N curves are now all shown in a single graphic for comparison (here, using a planetary gear

set as example)

|

IWDehIer lines j H _\_'_é rE % L‘L,l *“_}J _",J
;I Property | Yalue IL
Stress amplituds [Nfrmm?] E}- Coordinate system
Gear 1 - Roat [=]- Mumber of load cha... |user-defined
coar 1 - Flank - Fram 530,9573
mar t - Han o 2147483647.0000
—— f(ear 2-FRoaok —Unit
Gear & - Flank. — =] Stress amplitude user-defined
— @ear3-FRoot - Fraom 476.6024
—  Gear3-Flank o to 2400,0000
— il 2
163 Idnit M/
- legend v True
=} Gear 1
[+ Foak WV True
- Flank ¥ True
E- Gear 2 ~|

1e3 led4 15 led 1e7 led 1e9 lelD
Mumnber of load changes

1

Kl

S

Figure 4-8 S-N curves of root and flank of all three gears in a planetary set

In the same manner, the safety factor curves showing safety factor vs. load cycles have been

added as an output:
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ISaFet':.f fFactar curves

Tk

A

AELEE

15.0 7]

Safety

0.0

Kl

1e-30.01 0.1 1

r

10100 1e3 1ed 1e5
Life [h]

s

Properky Yalue =
- Coordinake syskerm
= Life automatic
- Fram 0, 0006
- ko SA5238,0952
- IRk h
[=]- Safety automatic
- From 0,0000
- ko 12,2660
- leqend [T False
[=}Gear 1
 B-Root ||7 True |

4'|

| B

Figure 4-9 Safety factor vs. load cycles

4.4 Hardness depth

A new report is added where recommended hardness depth values according to different
sources are proposed:

ﬁKISSsoft - Test version - Cylindrical gear pair [2012] - CylGearPair 1 (spur gear).212
File Project View Calculation | Report  Graphics Extras  Help

=10l x|

KISSsorFTt

Release 10-2008A

=3 H = > ~  Generate F& % o
Ij (- [’.--‘ @ L A
Qpen...
L

Projects bl Saveas.. I Tolerances |
[+- Bearings

+]- Belts and Chains L

evel and Hypoid gears 2 Frint, .. Chrl 4R

onnections
rossed helical gears
=+ Cylindrical gears

@ 3GearChain 1
gg 4GearChain 1

- By CylGearPair 1 (spu

% CylGearPair & [Helical

g CylGearPair 2 (Plastic-

- g CylGearPair 3 (helical ;
-8 CylGearPair 4 (Inner ¢

Drawing data
Manufacture tolerances

Surnmary

Proposals for hardening depth

Sarvice Ife

Sizing of torgue

L 6.0000  mm
*
n a. z0.0000  ©

J

| -
a

0.00000 =

3030000 mm W

& 18 118 |8

Murnber of teeth

2 |
b |

Facewidth

Profile shift coefficient

Gear 1 Gear 2 Detalls... |
eS| 76
44,0000 | 44,0000 mm il
D24 | <] o]

|
e |

Quality (I501328)

& | 3

g CylGearPair 5 (Plastic)

Settings

- g CylGearPair 7 (helical G Caleulation method (150 6336:2006 Method B j Reference gear Gear 1 - Details... |
2 Ez:g::::::ggg::r;:g Required service e H 20000.0000 b i’l Power P | 75.0000 kw O _\,ﬂl il
g ';:::::x::t;gfg;j:? Application Fackor K. 12500 AI Torque T [ tezezess wm & _| _|
g RackPinion 1 Face load factor 4] 1.0618 r {P| Speed n | 440.8000 1jmin
Figure 4-10 Call the new hardness depth report
Caloulation programs for machine des
K1SSsoft - Release 10-2008
K1SSsoft evaluation
File
Name : CylGearPair 1 (spur gear)
Description: KISSsoft example
Changed by : Dinner on: 09.12.2008 at: 10:28:29
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Proposals for the hardening depth

Gear pair 1-2

Maximum shear stress [tauFmax] 305.47 N/mm=2
tauFmax converted in HV (Si= 1.63) [HVSi] 311.20 HV
Contact (Flank pressure) [sigHcont] 1017.28 N/mm=
Maximum radius of flank [rho_r] 19.30 mm
Low Shear stress maximum [hmax] 0.273 mm
Proposal for hardness-depth EHT [EHT] 0.546 mm
Gear 1

Material 18CrNiMo7-6

Type of treatment case-hardened

Hardness 61 HRC

Propositions Niemann, Bd.11 (p.-133)
Casehardening (mn: 2.00 mm...40.00 mm)
Hardening depth Ehthmin.._Ehthmax: 0.75 mm...1.09 mm

Propositions AGMA 2101-D04 (p-.32-34)
for carburized and induction hardened external gears

[hemin] 0.89 mm
for tooth-to-tooth induction hardened external gears
[hemin] 1.31 mm
Propositions 1SO 6336 part 5 (p-21-23)
Case depth for external gears to avoid pittings
[Ehtmax] 2.40 mm
[EhtHopt] 0.90 mm
based on case crushing
Quality ML [EhtcML] 1.19 mm
Quality MQ/ME [EhtcMQ] 0.79 mm
Gear 2
Material 18CrNiMo7-6
Type of treatment case-hardened
Hardness 61 HRC
Propositions Niemann, Bd.11 (p-133)
Casehardening (mn: 2.00 mm...40.00 mm)
Hardening depth Ehthmin..._.Ehthmax: 0.75 mm...1.09 mm

Propositions AGMA 2101-D04 (p-.32-34)
for carburized and induction hardened external gears

[hemin] 0.89 mm
for tooth-to-tooth induction hardened external gears

[hemin] 1.31 mm
Propositions 1S0O 6336 part 5 (p-21-23)
Case depth for external gears to avoid pittings

[Ehtmax] 2.40 mm

[EhtHopt] 0.90 mm
based on case crushing
Quality ML [EhtcML] 1.19 mm
Quality MQ/ME [EhtcMQ] 0.79 mm

1! For production with grinding allowance, the allowance should be added to that indicated in
the drawings !!
End report lines: 74

Figure 4-11 Hardness dept report

4.5 Rough sizing
Input and results are now in two different tabs:

C:\HD\EES\SoftwareKunden\Quick-Info-10-2008\News-10-2008-Rev-1.doc 17 of 30



Conditions | Resultsl

=10l x]

— Geomekry

Center distance

Pressure angle at normal section o, I Z5.0000 ¢
Helix angle at reference circle B I 00000 =

7 Suppress integer ratios

Mominal ratiofdeviation in %

a I 00000 mm | Quality (1501328)

Details.., |

iy i I

4.0000 | 1.0000

Q|

6.0000 | £.0000

— Strength

Required service life

Application Factor

Calculation method |15 6336:2006 Method B

=
H I 20000.0000  hk
Ka I 1.2500

Reference gear
Paowier P
Torque T

Speed n I 4408000 Lmin

IGear 1 Yl
I 75,0000 ki
I 1624.7669  Mm

Details... |

-
o

—Materials

Gear 1 |18CrNiM0?—6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (M), core strength ==25HR.C Jominy J=1Zmm <HRC2Ij EI

Gear 2 IlﬁCrNiMo?-G, Case-carburized steel, case-hardensd, 150 6336-5 Figure 9710 (MQ), core strength >=25HR.C Jominy J=12Zmm <HRC2ij il

Accept

| Delete | Calculate I Close |

Figure 4-12 Tab for input of data for rough sizing

ﬁRuugh Sizing 0] x|
Conditions Results |
a [mm] [ b L] | b. [ram] [ E3 ET ET E3
192,000 95,192 95,192 2,468 2.544 1.010 1.130
217,000 F2.691 72,691 1.542 1.547 0.995 1.106
242,000 57075 57075 1,408 1.397 1.016 1.112
217,000 72,589 72,589 1,794 1.850 0.997 1.095
242,000 60,554 60,5594 1.799 Z.039 0,995 1,129
217.000 TE.650 75,680 2,147 Z.194 1.000 1,145
242,000 60,109 £0,109 1,908 1.916 1.002 1.122
L i
Accepk Delete | Calculate I Close |

Figure 4-13 Tab for results in rough sizing.

4.6 Fine sizing

In the fine sizing function, many hundreds of gear solutions may be created. They may be
now be filtered as follows
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1. Sort the solutions as per a criterion (click into the header of a column)
2. Select all solutions that are above or below a threshold and press “Delete”
3. Sort by another criterion and repeat the procedure.

ﬁFine Sizing

Conditions T | Conditions 1T

Resulks | Graphicsl

(=]

303.000

Hr / [almm [ b: from) [ b: from) [ . [ [p-cTasin) [ar1 B |=

1 303.000 44,000 44,000 4.000 6.350 20,000 0.000
2 303,000 44,000 44,000 4.000 6.350 20.000 0.000
3 303.000 44,000 44,000 4.000 6.350 20,000 0.000
4 303.000 44,000 44,000 4.000 6.350 20,000 0.000
5 303.000 44,000 44,000 4.000 6.350 20,000 0.000
£ 303,000 44,000 44,000 4.000 £.350 20.000 0.000
7 303.000 44,000 44,000 4.000 6.350 20,000 0.000
5 303,000 . .

21 303,000 44,000 44,000 4,000 6,350 20,000 0,000

22 303,000 44,000 44,000 4,000 6,350 20,000 0,000

23 303,000 44,000 44,000 4,000 6,350 20,000 0,000

24 303,000 44,000 44,000 4,000 6,350 20,000 0,000

25 303,000 44,000 44,000 4,000 6,350 20,000 0,000

26 303,000 44,000 44,000 4,000 6,350 20,000 0,000

27 303,000 44,000 44,000 4,000 6,350 20,000 0,000

28 303,000 44,000 44,000 4,000 6,350 20,000 0,000

29 303,000 44,000 44,000 4,000 5,350 20,000 0,000 -
K —— _>lJ

Accept | Delete | Repart | Calculate I Close |

Figure 4-14 Fine sizing results with the option of choosing multiple solutions and then delete them

In the graphics, many more options are available for display now:
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=loix|

ﬁKISSsuft - Test version - Cylindrical gear pair [2012] - CylGearPair
File Project Wiew Calculation Report  Graphics  Extras  Help

s 1=
[T SOFT

Flank safety Gear 2

a Conditions 1 | Conditions I I Feesults Graphics | |o-20088
Praj
.
&l
[ Minimum root safety Mass [kig]
[ 300 65.132 :I'
el
=]
61 482
n gﬁ;:%‘gmss 955 ,—"l
63,067
250 —]
= ¥t ?B 61.002
3
305
)
202
200 — oz e
o T2
L
f— 5 3
Mar
1.50 T T T T T T T T 1
& 1.200 1,250 1,300 1.350 1,400 1.450
- Minimum Flank safety
&l
.
IMlnlmum Flank safeky ;I IMlnlmum rook safety LI IMass |z|

B
[+ @ 2 Minimum Flank safety
ceep Safety against scuffing (flash temperature)

Safety against scuffing {integral temperature)

[+

rt
Transission Error -151,4725 -137.5973 13,8755  -140.585 1™ Mepdimum torque

Line load 26,931 £19.5523 502.6213 342,603 Maximum powsr
Contack stiffness

Torque Gear 1 1623.3096 1626.33¢ 3.0244 162482 Variation of combact stiffness
Tarque Gear 2 46543711 4930.9056 76,5347 4872.32 Slding velocity

Lass power 75028 1312.85291305,3501 687.906— || Efficiency

Lacal heat Gear 1 63191 1328.89191322 5728 547.414 I

Lacal heat Gear 2 8342 1419.20051412.8585 635,310 -
Kl R | ' LI_I

-
Marual I Search I Results | Messages | _Information I _'I | _’l—l

Center distance -

Facewidth Gear 1 Profile shift coefficient Gear 2

Facewidth Gear 2 — Addendurn coefficient Gear 1

Mormal module Addendurn coefficient Gear 2 J
Mormal diametral pitch Dedendumn coefficient Gear 1

Pressure angle at normal seckion Dedendumn coefficient Gear 2

Helix angle at reference circle CukterTool

Mumber of teeth Gear 1 Reference profile Gear 2

Mumber of teeth Gear 2 Reference profile Gear 1

sum of profile shift coefficients Tip diameter Gear 1

Profile shift coefficient Gear 1 * | Tip diameter Gear 2 -
Tip diameter Gear 2 on from nominal ratio

Root diameter Gear 1 Hunting

Root diarmeter Gear 2 Pitch diameter Gear 1

Transverse contack ratio Pitch diarmeter Gear 2

Cwerlap ratio J Working pressure angle at transverse seckion

Total contact ratio Working pressure angle at normal section

Mairmum specific sliding Helix angle at operating pitch diameter J
rinirnumm specific sliding R.atio Facewidth to reference diameter Gear 1

Beginning of path of contact/length of path of contact R.atio Facewidth to normal module

Ratio R.atio Facewidth ko center distance

Deviakion From nominal ratio * || Rook safety Gear 1 il

C:\HD\EES\SoftwareKunden\Quick-Info-10-2008\News-10-2008-Rev-1.doc 20 of 30



Rook safety Gear 1
Rook safety Gear 2
rlinimun Fook safetky
Flank safety Gear 1
Flank safety Gear 2
rinirnurn Flank safeky

Safety against scuffing (flash temperature)
Safety against scuffing {inkegral kemperature)

Maxirmurm torgque
Maxirmunm power
Conkack stiffness

-

Mazxirmur torgque
Maximumm power
Conkact skiffness

Variation of contack skiffness

Sliding welociky
Efficiency

Mass

Mament of inertia
Crynamnic Factor
Face load Factar
aurmary

Figure 4-15 A great range more options are now available for display in the fine sizing graphics

4.7 Load distribution calculation
It is now possible, taking into account the lead corrections and shaft misalignment, to

calculate a load distribution in the gear calculation. The resulting flank and root stresses are

shown at the left end, right end and centre of the gear face width. This allows for an

assessment of the lead corrections.

Path of contact

IStress CUrve

#

Ao &8 =) o

ﬂ Property | Yalue |
=+ Coatdinate system
[=l- Angle of ratation automatic
y-uds [Rfmm] - Fram 18,0000
100 % 2 ko 13,4400
H = = - Unit :
g 0 P o - y-Aixis automatic
e Lo i w-Fram 00,0000
i [ [ ok 951,6088
ORI bis, | P Uit Mo
i : : : : : - legend T False
T i i P P £ Gear 1
o P i . [ Tooth root stress (. |V True
i I P P [#]- Tooth root stress I ¥ True
. [#}-Tooth rook stress II ¥ True
7 [} Gear 2
¢ [@-Toothroot stress (... |V True
400 — [#- Tooth root stress I ¥ True
i - Tooth root stress IT | True
1 o7 563'335 EIQFI [ Flank pressure (Middle ... |¥  True
[+ Flank pressure I ¥ True
200 — [#- Flank pressure 11 |V True
0 P=100%, a=307.674mm, =01, fpt=0um
-20,0  -15.0 -5.0
Angle of rotation [#]
o of

Figure 4-16 Contact and root stress along the face width, shown at left end, right end and centre of gear

Furthermore, along the face width, the highest line force is displayed as a function of lead
corrections, shaft misalignment and load applied:
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Path of contact E
IMaximum normal force over Facewidth j H \:"Ea Fr__ = ‘
[

Kl

Mazimum normal Force [M]

00

600

400

200

a

N

-£5.0 20,0 -15.0  -10.0

T
-5.0

0.0
‘width [mm]

T T T T T T T T 1
5.0 10.0 15.0 20,0 25.0

il

Figure 4-17 Line load distribution along the face width

4.8 Transmission error calculation

In the calculation of the path of contact / transmission error calculation, longitudinal gear
corrections are now included. Also, a misalignement of the shaft axis and the direction of
torque flow is considered in the path of contact calculation.

Basic data | Reference profile I Tolerances I Modfications .g; Path of contact |

corrections, shaft misalignement and torque directions
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Figure 4-18 Path of contact / transmission error calculation now taking into account longitudinal

—Path of contact
Calculation of Meshing Gear 1 - Gear 2 - Average center distance allowance j
Calculation far right Flank. - Center distance a 303.0000 mm
Accuracy of calculation m Single pitch deviation Fee Im M _,ill
Torque Gear 1 From I 3 Coefficient of friction M I 0,1000
Torgque Gear 2 = Dipensizbizz TIPSR (E I 0000 mam
Fartial load For calculation W I mnﬁn? ¥ Indlination ervor of axes Fa Im T )
_—
I Gear pump:
Function as Pump - IEnC|DSEd Wolume under input pressure j
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Path of contact £ i Path of contack #|
ITransmissi-:-n Error j H \.:\é F"__ B ‘ ITransmission Errar j H \:\é Fr_. i |
A Bl
Transmission Error [Lm] Transmission Error [pm]
-165.0 7 =75
i 2.5 |
-170,0 ] 1
ERE
925 i
-175.0 |
i J o755 |
00T T r 11 T r T 1 SlESsST T r I r T r 111
-8.0 -6.0 -4.0 -2,0 0.0 2.0 4.0 &0 8.0 -3.0 -6.0 4.0 -20 0.0 2.0 40 8.0 8.0
Angle of rakation [°] Angle of rakation [#]
- -
K1 1 _>lJ Kl . LIJ

Figure 4-19 Transmission error, assuming parallel shafts (left), transmission error with 100um shaft

inclination (right)
5 Worm gearing

5.1 Strength rating

As the new E DIN 3996:2005 is not yet approved, DIN 3996: 1998 is now included as

additional strength rating method.

Basic data | Reference profile | Tolerances |

— Geometry

Only geomekry calculation
Required service life ISO,I'DIS 14521 ,2:2006
DIM 3996:1935
E DIF 0
o AGMA 6034-B92 (Cylindrical worm)
Permissible decrease 5oy 6135-A02 (Erveloping worm)

Application Factor

Axialftransverse module e I 4,0000  mm _‘I Worm Gear Details. .. |
Pressure angle at normal section  a., lm @ Mumber of teeth z I 2 I 41
IWorm hedix: leFt hand | Facewidth bbs | £0.0000 | 31,0000 mm il iI
Lead angle at reference diameter v I 12,5288 © _I Profile shift coefficient I 0.0000 I 0,0000
Center distance 3 | 100,000 mm il Quality (DINZs7+) Q| 6 | 7

—Strength
Calculation method IE DIM 3996:2005 El Reference gear IGear vl Dekails. .. |

Paer P | 4.5000 kw i ..'i‘l
Torque T | S57.2620  Mm o |
Speed n | 734707 Umin

—Material and lubrication

Warm

|16 MnCr 5 (1), Case-carburized steel, case-hardened, 150 6336-5 Figure 9Y10 (M), core strength ==25HRC Jominy J=12mm<:HRC2Ej {Pl

i3ear ICuSanNiZ—C—GZJ Bronze, untreated, DIN 3996:2005

= =l

Lubrication IOwn Input

| [

IOiI bath lubrication

=l =

Figure 5-1 Strength rating methods for worm gearing
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6 Bevel gearing

6.1 GUI

_ o e .
Geometry | Strenoth : relEerence profie | Toicrances I Modifications I

I—Svf'_cm data

IUniForm depth, fig 3 (Klingelnberg) j | A
Standard, picture 1 (Tip, Pitch and Root apex in one poink)
Standard, picture 4 (Pitch and Root apesx 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 {Sleason)

Uniform depth, fig 3 (Klingelnberg)

L |niform depth, Fig 3 {Oerlikon)

IGear 1 heli

Helix angle
Shaft angle

CFfset (Cer

Gear data

Gear 1 oo 2
Murnber of beeth z I 13 I 52
Facewidth B z0.0000 | 20,0000 mm

Figure 6-1 Additional types of bevel gear geometry

Genmetry | Strength I Reference profile I Tolerances I Modifications |

—Syskem data

IUniFUrm depth, fig 3 (Klingeinberg) j _I iI IGear 1 heliz left hand j

Marmal madule (middle) MM Im mrm % _I Helis: angle gear 2 (middle) P IW ® EI

Reference diarmeter gear 2 (outside) d.. Im o Shaft angle z Im ®

Pressure angle at notmal section a. I 20,0000 @ EI Cffset (Center dist,) a, I 0.0000  mmm
—Gear data

Gear 1 Gear 2 Dekails. .. |

Murmber of kesth z I 13 I 52

Facewidth B | 20000 | 2000000 mm

Profile: shift coefficient x| o.4000 | -0.4000 __.|

Tanth thickriess modification | == | 0.0300 | -0.0300

Cuality (DIN3IES) o | & | 3 anale modification gear 1 Be=-f.. | 0.0000 ©
—Manufacturing data

[~ adopt data From Klingelnberg machines lisk Cutker radius F'eo I 50,0000  mm

Manufacturing IFace hobbing j Mumber of tools blade groups  z: I 5.0000

Figure 6-2 New tab ""Geometry" in bevel gear calculation
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Genmetry Strength | Reference profile Tolerances I Modifications |

—Syskem data

Calculation method IBeveI gear Klingelnberg Cyclo-Palloid KN3028/KM3030 j
j A Pawer
H Im h J Targue
K I 1.2500 iI Speed

Profile correction Ifor high load capacity
Required service life

Application Factor

Reference gear

o [ mwm &
Tlmmm . __|
nlmljmin (o J_._.DI

o

—Pair data

Bearing application Factor

Kriboe I 1.2500

i | Details, . |

Calculation of the dvnamic Factor aloulation for presizing based on manufacture type

=

Crvyniamic Fackor K I 1.0133 r
Bevel gear Fackor of rootfflank Ye, Zx 1.0000 I 0.58500 v

—Material, manufacturing tvpes and lubrication
Gear 1 IlSCrNiMo?—G, Case-carburized steel, case-hardened, 150 6336-5 Figure 910 (MQ), core strength j J_._.DI IFDr generated gears j
Gear 2 IlSCrNiMo?—G, Case-carburized steel, case-hardened, 150 6336-5 Figure 910 (MG), core strength j J_._,DI IFDr generated gears j
Lubrication IOiI: BP P 100 = _U°| IOiI injection lubrication = | _U°|

Figure 6-3 New tab ""Strength' in bevel gear calculation
Geometry | Strength | Reference profile | Toletances  Modifications |
— Madifications
Gear 1 Gear 2

Type of tip modification Inone j Inone j
Tip modification b Fe | 0.0000 mm | 45,0000 * | 0.0000 mm | 45,0000 °
Charnfer | tooth end be | 0.0000 mm | 45,0000 ° | 0.0000 mm | 45.0000 °
Tip relief - I 2.0000  pm I 20000  pm

Figure 6-4 New tab ""Modifications' in bevel gear calculation

6.2 1SO23509
6.3 Gleason

6.4 1S0O10300
Strength rating along 1SO10300, method C has been added:

Genmetry Strength | Reference profile I Tolerances I Modifications I
—System data
Calculation method IBeveI gear DIM 3991 j Referen
. X Bewvel gear, Only geometry calculation -
Profile correction  poye) gear skatic calculation il | Power
i . Differential, static calculation
Required service life q., 0 - | Tarque
Apnlication Fackor —Fe oo aGMA 2003-897 I il | Sheed
BewshgacnDIn 3991
— Pair data Bewvel gear Klingelnberg Cyclo-Palloid KN3028/KM3030 |
Bewvel gear Klingelnberg Palloid KN3025/KM3030
Bearing application f Bevwel gear Plasticy Hiemann £ |
Bevel gear Plastic/ ¥DI 2545 = —
Diynannic Fackaor Ky I 1.0076 [
Bevel gear Factar of raokfflank Y., Z« I 1.0000 I 0.8500 rd

Figure 6-5 Bevel strength rating along 1SO10300, method C
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6.5 Klingelnberg
Geometry Strength I Reference profile

— System data

Tolerances | Modifications |

Calculation methad IBeveI gear DIM 3991

Profile correction

Bevel opanbi-e5]

Applicatizi Fackor

—Pair aata

Bevel gear AGMA 2003-B97

[
-

il | Power

—‘| Torque

i I Ineed

Required service life devel gear Klingelnberg Cyclo-Palloid KM3028/KMN3030

Bevel gear Klingelnberg Palloid KN3025/KM3030

Bievel gear Plastic/ Miemann

Biewvel gear Plastic/ YDI 2545

Biewvel gear Plastic/ YOI 2545-modified

Hypoid bevel gzar, Only geometry caloulation

Bearing apptication f Hypoid bevel gear Klingelnberg Cyclo-Pallaid KN3029/KN30...

Dynanic Fackar Ky

Bevel gear factar of rookiflank Y, 2« I

Hypaid bevel gear Klingelnberg Palloid KN3026/KM3030 -
| 1.0n7E I
10000 | 0,8500 v

Reference

—Material. manufacturing tvoes and lubrication

Figure 6-6 Additional strength rating procedures as per Klingelnberg standards

ﬁKISSSoﬂ - Test version - Bevel and hypoid gears [2070] - BevelGear 1 (Klingelnberg).z70

File Project View Calculation Report  Graphics  Extras

Help

=10l x|

UeHZ 228 o

Projects g X
[+ Bearings -

Geometry | Strength I Reference profile I Tolerances | Mndificatinnsl

35 |L%E KISSsoFT
T  ————S————

Release 10-2008A

- Belks and Chains —|| | Svstemdata

[=)- Bevel and Hypoid gears

: EQ BevelGear 1 {Klingel...
EQ BewelGear Z (Hypoid geat)
{ BevelGear 3 (DI 3991)
i] BevelGear 4 (Differential..
EQ BevelGear 5 (Gleason)
2 15023509_F2sample
- 15023509_F3sample

Mol module

Pressure angle

IUniForm depth, fig 3 (klingeinberg)

{middle) M

at normal section a.

I 5.0000  mm
Reference diameter gear 2 (outside) d.. I 366.5717 mm
I Z0,0000 =

EJET
-

=

IGear 1 helix left hand

=l

Helix angle gear 2 (middls) F.. I 30,0000 = {,:\l

Shaft angle E I 90.0000  *
Offset (Center dist.) a. I 0,0000  mm

f] 15023509_F4sampls — Gear dak

4] 15023509_FSsample

o Klingeinbierg PALLOID KN Gear 1 Gear 2 Dol
[#- Connections |
[#- Crossed helical gears Mumber of beeth 2 I 11 I ==
[#- Cylindrical gears — )
B Face gears Facewidth b |  s00000 | 50.0000 mm
E% Shafl-Hub-Connections Profil shift caefficient x| 4000 [ -0.4000 =
- =
e Frojects | Tooth thickness modification | x| 0.0300 | -0.0300
TManual 8 x Qualivy (DINIRES) Q I 6 I 3 Angle modfication gear 1 B.=-8,. I o.o000 °
[+ General

- Toothing

- Shafts and Bearings

|- Connections
Springs

v adopt data

—Manufacturing dat;

from Klingeinberg machines lisk

#]- Bielks and chain drives
+]- Diverse

KISSsys

Bibliography and Indesx

Machine kype

w3

InfFormation

| Machine .

Machine AMKE3S Flight circle 100 Mo of starts 5

Machine Fi41B Flight circle 25 Mo of starks 2
Machine Fk41E Flight circle 30 Ma of starts 3
Machine Fii418 Flight circle 40 Mo of starts 1
Machine Fk41B Flight circle 40 Mo of starks 2
IMachine FK41E Flight circle 40 Mo of starts 3

. Machine AMK400 Flight circle 55 No of starts 5

FR41B~ Machine AMK400 Flight circle 100 No of starts 5
Machine AMK400 Flight circle 135 Mo of starts 5

Machine AMK400 Flight circle 170 Na of starts 5

AMKA00

4

IMachine AMKE3S Flight circle 55 Mo of starts 5

Marual I Search I

Machine AMKE3S Flight circle 100 No of skarts 5

Results Messages Infarmation I

Kl

Geomekry = 32
r-n Meshing Vl H \‘ﬁ Er_ éE |:\“§ E-; % ﬁ: *ﬁ" "g‘-‘
‘Sama| | ;l

N

COMSISTENT

Figure 6-7 New tab layout including selection of Klingelnberg machine type

7 KISSsys

7.1 New GPK models

Single worm stage and single worm stage with 1 to 3 heligal stage models, including
automatic presizing, fine sizing of gears, settings, cost estimation, maximum torque
calculation, rating, bearing load export and documentation.
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ore | Seepleim em | it

Abbildung 7.1-1 GPK model of worm-helical gearbox

The following models are available:
Single worm/crossed helical stage
Worm stage/crossed helical + 1-3 helical stages

7.2 Software changes
Visualization of the rotation

Input clockwise Output counter clockwise Stand still (fixed)

Figure 7-1 Sense of rotation has been added in schematic

Visualization of the Worm gear

£
& <

Figure 7-2 Schematic graphic for worm gear has been added

Sh

Opening tables, 3DView and Plot
Double click of the icon in the tree will open the corresponding element in the Main interface
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Tables
Copy-paste will work again
Selected element from the schematic will be highlighted in 3DView again

Lifetime calculation of the “pilot bearing” (kSysConnectionRollerBearing)

Calculation module “Bearingl” can be directly used to do the calculation for a single pilot
bearing defined in the model. Formulas are adapted to find automatically correct speed
between to shafts connected (relative speed in the bearing)

New and updated special templates

Speed table template updated

Load spectrum template reprogrammed (new functionalities and easier to use adapt)
See more info from (http://www.kisssoft.ch/english/downloads/KISSsysTemplates.php)

8 Various

8.1 Key analysis

Key geometry as per ANSI B17.1, for square and rectangular keys is now integrated in the
database for key geometry.

—0Operating data
Morinal Eorque T, I 40000000 Mm A |
Mairnurn borgque Trmax I 15000,0000  Nm
Frictional korque Tr I 0.0000 | M
Application Factor Ka I 1,5000 il |
—aeometry
Standard IDIN 6885, 1 {Standard) vl ‘L,"l
N Owan Inpuk
Shaft diameter DIM £885.1 {Standard) mm
. . " DIM 6555.2
Big outside diameter of b DIN 68653 T il |
Small outside diameter of P —— mm il |
Key length, shaft los I 93,0000 mm A |
Kev length, hub s I 93,0000 mm -'|
[~ Materials

Figure 8-1 Selecting ANSI key geometry

8.2 Contact stress calculation

For the Hertzian contact stress calculation, graphics are now included showing the stress
course with the depth of the material:
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Stresses beneath the contact area

=
AH G £ 8w o)

IBu:ud';.r' 2
;I Property | Yalue |
Stress [Mfmmz] = Cf:nordinate system
500 — [=]- Depth autamatic
m - From 0.0000
1 == [5G 0.2556
0 - Unit i
| : | ispr-rrfined =]
- Fraom aukarnatic
500 o ;
4 o Lk Mjmmz
~legend ™ False
e - sigmak ¥ True
i [+ sigma’ ¥ True
-1500 [+ sigmaZ W True
| [} taulax W True
-2000 T T T T T 1
-0,000 0,100 0,200 0,300
Depth [rmm]
-
4 ’ o

Figure 8-2 Hertzian stresses

8.3 Bolt calculation

In the database, strength classes may now be defined by the user:

ﬁData base tool

=101 x|

Bo!ts: T';-'DE":
Figure 8-3 New database for bolt strength classes
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Label i | Data base I Table | =
Adhesive Moo MOS0KLEE
Angular contact bearing (double row) (O Wiono WOSWNORMLE
Angular contact bearing (single row) Wioon WOSWNORMILS
Barrel Roller Bearings enlali] WOSWNORMED
Basic material Glued and Soldered joints M000 MO90MAT
Beam profiles Wono TRAEGER.
Balts: Bore Mono MO4EMORM
Bolts: Muks MOo0 MO4PNORM
: ength class :MO000 MO040kLAS
Balts: Thread tvpe Moo0 [M040GE'Y
Bolts: Tightening Factor Maoa MO40AMNZIEH
Mooo MO40TYP —
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ﬁData base tool

=lal x|

Data base IMDDEI Table IMD4IZIKLF'.S Filker IDispIay only active datasets j
jn} |Order £ |Lal:ue| IComment |R-,[N||'mm2] |R-- M ramn2] |

10010 1 3.6 190,0000 330,0000

10020 2 4.6 240,0000 400, 0000

10030 3 4.8 340,0000 420,0000

10040 4 5.6 300,0000 500, 0000

10050 5 5.8 420.,0000 520.,0000

100&0 £ 6.8 480,0000 &00, 0000

10070 7 8.8 d=16mm- =Re=860M mmz, Rm=8300M/mm2 40,0000 200, 0000

10030 g 9.8 720,0000 Q00,000

10020 9 10,9 940,0000 1040, 0000

10100 10 12,9 1100,0000 1220,0000

10110 11 Al,.AS Class 50 210,0000 S00, 0000

10120 12 Al,.AS Class 70 450,0000 700, 0000

10130 13 Al..AS Class 80 00,0000 00,0000

10140 14 Owin Input 0.0000 0.0000

\',_I _‘\I ﬂ il Save Edit Close:

Figure 8-4 Defining own strength classes for bolts

8.4 CAD interfaces

Several details have been changed in the 3D CAD interfaces, see below. For more

information on specific CAD interfaces, contact KISSsoft AG through info@KISSsoft.ch

K05k

Interface for Solid Works 2009. The error oceurring at the generation of helical
spur gears will be fixed in the first patch of SolidWorks 2009,

K05d Interface for SolidEdge ST

Spur gears

K0Sn 1s possible.

- The positioning of toothings on relative planes 1s possible.
- The mnterface for NX3 will not be supported anymore i the next versions.

- Interface for NX6: the ., Maintenance Release 6.0.1% is necessary for helical

- Generation of straight bevel gears ace. DIN 3971 fig. 1 with the NX interface

KO05p Interface to CoCreate Modelling (former SolidDesigner)

PARTgear| Adaption to Version 8.1.08, which also runs under Vista

| | _ _ _ ] o
Figure 8-5 Changes in CAD interfaces
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