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Modules 5 X

Examples 5 X
4 Toathing i > Automotive -
4 Cylinical gears b > Bearings —
i innle 02 > Belts and Chains
> Bevel and Hypoid gears =
%, Pinion with rack z Conne:;ﬁﬂn? I
@ Planetary qear | " Ero.sse. em:mgears

“8 Three gears train
33 Four gears train
‘,._Q Bevel and Hypoid gears

% CylGearFair 1 (spur gear) ]
CylGearPair 2 (Flastic-De...

“ﬂ CylGearPair 3 (helical spe...

qu CylGearPair 4 (Inner gear...

qu CylGearPair 5 (Plastic)

qu CylGearPair & (Helical DIN...

\‘h CylGearPair 6a (shafts fo...

i Face gears

! Worms with enveloping w...
B Crossed helical gears and...
& Mon circular gears

> Shafts apd Bearings g CylcearPair 7 (helical AG...
> Connections % | .
> Springs CylGearPair & (Gearpump...
> Belts and chain drives il By CylcearPair 9 (Grinding)
AR el
\_ Modules Projects | Manual I Search l Examples ]
A1 IR R T ERHUR E 3] CylGearPair 1 (spur gear)ix /Ml 3
r KISSsoft (165) - Cylindrical gear pair - CylGearPair 1 (spur gear)Z12 [ESREE=)
File Project View Calculation Report  Graphics Extras  Help

U HEBx 2822 B LIEEEBEEE & KISSgoFT

Release 03/2013 B

Modules & X | Basicdata | Reference profile | Tolerances | Rating | Factors
4 Toothing -
| G iy
4 Cylindrical gears Somety
& single gear Mormal module Me 6.0000 mm Gear 1
% Cylindrical gear pair
) y - Pressure angle at normal section - 20,0000 = Mumber of teeth z 25
ﬁ Finion with rack =
@ Planetary gear spur gear '] Facewidth b 44,0000
"3 Three gears train . . . _
Helix angle at reference drcle B 0.0000 = Profile shift coeffident x 0.2485
32 Four gears train
4| Bevel and Hypoid gears Center distance s 303.0000 mm Quality (150 1328)  Q [3 &

il Face gears

# orms with enveloping worm Material and lubrication

B Crossed helical gears and Pr Gear1  |1BCrNiMo7-6, Case-carburized steel, case-hardened, IS0 6336-5 Figure 8/10 (MQ), core strength >=25HRC Jominy J=12mm<HRC28 | [4-]
& Mon drcular gears
4 Shafts and Bearings Gear2  [18CrNiMo7-§, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12nm<HRC28 _ ~ | [&]

el Shaft calculation
B Roller bearing IS0 281, IS0 76
B Roller bearing ISO/TS 16251
4 Plain bearing
& Hydrodynamic journal be...
& Hydrodynamic axial jour. o

Modules Projects

Examples

> Automotive -
Bearings ‘ ‘

JEE emeem o E

Lubrication 0ll: GEM 1-220 N Kiberoi

Belts and Chains

Bevel and Hypoid gears
Connections

Crossed helical gears
Cylindrical gears

g CylGearPair 1 (spur gear)

| Results & X 2D geometry

AT T T T T

g CylGearPair 13 (topological m...

Actual tip drde dax 164.982 465.018 mrm I —_
g CylGearPair 2 (Plastic-Deep T... Root safety 32,5037 2,5059
g CylGearPair 3 (helical speed.i... Flank safety 1,3266 1,3516 -
g CylGearPair 4 (Inner gear - V.. Safety of the hardened layer 1.2804 1.2804
g CylGearPair 5 (Plastic) Safety against scuffing (integral temperature) 4.8941
. Safety against scuffing (flash temperature) 11,1351
S CylGearPair 6 (Helical DIN2 Safety against micropitting (Method B) 2.1795

g CylGearPair 6a (shafts for co
By CylGearPair 7 (helical AGMAZ... ~

Resulf: [Meshing v]lﬂ ':LI L% .§"| (T
Contact ratio (Transverse/Overlap/Total) .6686/0.0000/1.6686 — L]
Gear 1 ear 2 —_— — -

Manual

Search Examples

Information Grafikliste Results
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2D geometry
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A DLORAZ UG T 21 i B S‘T?F"Property browser” (1) . #RJEiE Life 1 i (2) ,
midirsave %4 (3) BEfRAT . XKHTHF—AMEEE Do 751X B A DU — 8 05 B ) 0 AR
Flngite) f—sHAIE (4) . S “OK” (5) REFNH 1 Wi, FEEK
PRVERIRAZNE 2 MATE . IXFERT LB NI . SERIXEE S, ] BLOCH" Property

browser",

_“

1 3
2D geometry | @
L]
Meshi 'Hﬂ&%”“@ﬂ‘““"ﬁﬁ'”“
eshing ) E @ & T o
Property Value -
4 Gear 1l 2
MNumber of teeth 6
——— _ 4 Tooth form
i o - D . '?
ot ﬁ automatic (final treatment) True 4
Trace of the tooth tip [ False |=
Gear 1-Tooth form - automatic (final treatment) is being 4 Gear 2
'i The saved curve adopts the following options: | Number of teeth 7
4 Tooth form
Label ear 1 -Tooth form - automatic (final treatment) (s I automatic (final treatment) True —
Color [black - ] Trace of the tooth tip [ False
Generate
Type of line [mntinuous hd ] Mumber of rotation steps 10
><.:: Line width 0 = Rotation step; for flank align... 100
Make automatic flank contact  False
Chedk for collision [ False
Pair data
[» Center distance 303.0000
. [» Active tip circle [ ralse =
1 |
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2D gecmetry

== HERBY $FEEE S

B4 RE—AEE
{E"Modifications" 1 & X i # 1 Mk 2 BN TE [E AW T @7 HZE i
"Calculation” = "Modifications") (& I 5):

|Basicdaia | Reference profile I Tolerancesl Modifications IR_aijng | Factors

Modifications
Gear 1 Gear 2

Start of modification at tip ['I'||:| drcle hd ] "I'||:| drde hd ]
Start of modification at roo [maximum root form diameter des. A ] E] [maximum root form diameter des. A ] E]
Type of tip modification [Rounding hd ] [Rounding hd ]
Tip modification [ re 2 mm 45,0000 | ® ] [ re 2 mm 45,0000 | © ]
Chamfer [ tooth en by e 0.0000 mm 45.0000 = 0.0000 mm 45.0000 =

| Gear ) Type of modification Value [lm] Factor 1 Factor 2 Status Inform Comment |

5. R SCRTRE A, XA 472 2mm

SRJG sl 2 T, BB A . MRTAEE R, ALK A AL K
LT RIGKHRERERE Bl (B, SEEEEE) .
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2D geometry

=
eshing EoReEEVEYY EEE LR

Property Value Il
4 Gear 1
Mumber of teeth &
4 Tooth form

I* automatic (final treatm... True
> automatic (chamferfrou... True

Trace of the tooth tip [ False
4 (Gear 2 £
Mumber of teeth 7
4 Tooth form

I> automatic (final treatm... True
> automatic (chamferfrou. . True
Trace of the tooth tip [T False
4 Generate
Mumber of rotation steps 10
Rotation steps for flank alig... 100
Make automatic flank contact Falze

Check for collision [ False
4 Pair data
> Center distance 303.0000 mm
[» Active tip drde [ False
A > Active root drde [ False
.‘ |:| D | [ Oneratinn rﬁh;tl[ circle |_|| Falze -

K6 KRR A
HEERE
AN, BT A e T SRR ARt 1
— BN RE BRI B E — RN ROR IR BOE B R EOE R
A LI B s s 1 BB L. XA R AT 1 o s A, e Bl
B. B % Extras"> "Configuration tool" 7E" Settings" H /5. i7" Graphics" f] "Reset" o
[ Configuration tool ™ ()

Setin

General settings

User specific overwriting of the general configuration

file, Reset

Last opened files

List of last opened files in the menu File. Resat

| Unit switch

User specific units for input fields. Besct i

Tables

Display and distribution of columns in tables. Beseh

rGrair.-llic:s

User specific properties of graphics. Beseh

o

Reset all settings

Reset all above mentioned settings and window
arrangements,

Close

7. # H "Graphic properties”

 S——
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20 geometry
=]
Veshing THY 8 FE RS
= | | Property Value Ind
4 Gear 1
Number of teeth 6
a4
I 4 gutomatic (final treatment) True ]
Color turquoise .
Type of line continuous
Line width 0
4 automatic {chamfer frounding) True
Calor M blue
Type of line continuous
Line width 0
Trace of the tooth tip [ False
4 Gear 2
Mumber of teeth 7
a
I 4 gutomatic {final treatment) True ]
Color B brown
Type of line continuous
Line width ]
4 gutomatic {chamfer frounding) True
Color M green
Type of line continuous
=2 Line width 0 -
J [ C « | 1l | »
& 8. WO A THE R E
[N
I
e b, HEREAERER 1 1. 3712,
o
KISSsoft (165) - Cylindrical gear pair - CylGearPair 1 (spur gear).Z12 (S
File Project View Calculaton Report Graphics Extras  Help
b2 (s 5 B2 ey P
A& HERM 2 Bl EE HEE N KISSgorT
Release 03/2013 B
Modules & X || Basicdata | Referenceprofle | Tolerances | Modifications | Rating | Factors
4 Toothing ~
4 Cylindrical gears T Geometry
E-3 Single gear Normal module M. £.0000 mm Gear 1 Gear 2
g Cylindrical g... | .
.ﬁ Pinion with rack Pressure angle at normal section a- 20,0000 Number of teeth z 25 76
@ Planetary gear spUr gear S ] Facewidth b 44.0000 44.0000 mm E]
8 Three gears tr.. ‘ ) fo d . fle shift coefi _ S—
8: Four gears train Helix angle at reference drde B 0.0000 Profile shift coeffident x 0.2485 -0
il Bevel and Hypaid .. Center distance a 303.0000 mm Quality (ISO 1328) Q 6 6

) Face gears

B wviorms with envelo. . Material and lubrication

B Crossed helical ge... Gear 1 [18CrNiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12mm<HRC28 ¥ | [
& Mon circular gears
4 Shafts and Bearings Gear2  [18CrNiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12mm<HRC28 ¥ | [

el Shaft calculation

B Roller bearing ISC ...

B Roller bearing 1S0/...
4 Plain bearing

& Hydrodynamic ... _
-~ .

Modules _

Lubrication [Oil: GEM 1-220 N Kliberoil ) () (3]

Examples [ 4
[+ Automotive -
> Bearings ¥

Belts and Chains
Bevel and Hypoid gears
Connections

[» Crossed helical gears Results & X 2D geometry 5 X
4 Cylindrical gears
By CylGearPair 1 (spu... ) Results —— |Meshing = ] l% H;H LI% % %' >
g, CylGearPai 1a (to. Contact ratio {Transverse/Overlap/Total) P —
= Gea e
% CyGearPair 2 (Plas Actual tip circle dz - 154.982 465018 mm )
B CylGearpair 3 (heli. Root safety 2.2824 23447 =
g CylGearPair 4 (Inn.. Flank safety 1.2180 1.3055
” CylGearPair 5 [Plas Safety of the hardened layer 1.2845 1.2845
* CylGearPair 6 (Heli... Safety against scuffing (integral temperature) 44,7889
% CylGearPair 6a (sh... Safety aga?nst sc?uFﬁﬂ.g (flash temperature) 59,9232
- _ ~ | safety against micropitting (Method B) 2.6423 &

CONSISTENT
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2.3 WTE/PMEE

75 wisssoft 1, BRI IME TSR 024K, (FLAPYERIYISE (HETRBIf) J%AME
SN LK . XN AZ BN 0.4 %, fE"Module specific settings" /" General" 1%
Eo

Medule specific settings l&
General | Flastic I Sizings Calculations Reguired safeties Face load factor/Contact analysis I Summary Generation of 3D |
Geometry in acc. with [DIN 3960 (for internal gears: center distance and diameter <0) ]
Input of quality according to [Calculah'on method for strength hd ]

[ varying qualities

[ Fp,Fi* tolerance in acc, with the tables in DIN 3962 (instead of in acc, with DIN 3961)
[ Input of normal diametral pitch instead of narmal module

[] input of number of teeth with dedmal places

[ allow large profie shift

[ allow unsymmetrical modifications

[] Don't abort when geometry errors occur

[] Maintain tip cirdle when changing profile shift

[] Maintain root cirde when changing profile shift

[ Use alternative algorithms for the tooth form calculation

Factor for minimum tooth thickness at tip

Coefficient for minimum tip dearance 0.1500

Values on the x-axis of diagrams [Angle of rotation ~ ]

10.  7£ “Module specific settings” 1% B /M4 17 5

T ER U S, B A H A8 2 -

2.4 e KK E U LTS8

I AL R A R A AN R A R AR AL RECR B UL R LS. Fr
e, NTRIGE, EE DR B — N E R R ALE . Kisssoft FAFH HE— AN B 3
THRMA . kR TIRE v LA AE B A T R R 45 2R . S8 J ik AH O #8445 5
iR,

A LLIE i A5 calculation> Fine Sizing"FT T F5 1B R EL . KiSSsoft Tutorial 009 3 % 41,
TR ML
K1t 24 F T
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r Fine Sizing [ = | [ é]w
Conditions I | Conditions 11 Results | Graphics |
Maximal no of solutions 250
Mominal ratio/deviation in %% i i 3.0400 5.0000
Minirnurm Maxirnum Step
Mormal module Ma &.0000 &.0000 mm 0.0000 mm
Pressure angle at normal section an 20,0000 20,0000 = 0.0000 =
Helix angle at reference drde B 0.0000 0.0000 = 0.0000 =
Center distance a 303.0000 3030000 mm 0.0000 mm
Range for profile shift coefficent x" -0.6000 1.0000
Gear 1 Gear 2
Maximum tip diameter [s P 999999.0000 999999.0000 mm
Minimum root diameter de i 0.0000 0.0000 mm
Fix number of teeth z o @ o @
Fix profile shift coefficient x*= o.0000 O] 0.0000 []
Facewidth b 44,0000 44,0000 mm [
Accept Delete Report Calculate ] [ Close
. y

B 11 BERESRe R

2.5 BEEHREFKNELRERILASH

IR FEAR L (—BOEE A K) , Wa B EEE . N TR RAE 1)
VIR R AT BRI & I mE 5P, MK ESERERIT 2.0 (BEHERE)  XEA
PAAE B00A A2 B P ik o AR O W B2 AR B B e il R S @A AR BRI HEME S
FE, HESLhin T W shE . WRMEL, JA /NS R UEE. T
B PRAT A G X A 0], Kkisssoft ik B Tl g AT LAFRE B de 35 v A7 PT 8 R 45 SRR IE 31 25K
s I S B, AR R X R I

E"Cylindrical gear Fine Sizing"iﬁi"%ﬁi/l\jffiy #£ F"conditions 1" T FF1& 24 1) 5 &
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' ™
Fine Sizing Elﬂlﬂ
Conditions I Conditions II Results Graphics

Show values of KISSsoft main calculation as additional variant with number 0

[ calculate geometry only
Strength calculation with load spectrum
[ Permit undercut
Reject results with spedific sliding higher than 3
Congider minimum tooth thickness at tip
[ Allow small geometry errors

[] Ganzzahlige Zahnezahlverhiltnisse unterdriicken

List of cutters for reference profile ’None - ]
[ Sizing of deep tooth form Required transverse contact ratio 2.1
Contact analysis ’Wiﬁmut calculation of the transmission error - ]

[ Suspend results which do not meet required safety factors

Sizing of profile shift coeffident Gear 1 ’For balanced specific sliding - ]
Minimum number of teeth Tt g
Factor for minimum between root form diameter and active root diameter (dwe - d=) fma 0.0100
Factor for minimum between root form diameter and base drde (dee-ds) /ma 0.0100
Accept Delete Report [ Calculate J [ Close
L A

12 ERAKn

¢ "Sizing of deep tooth form".
] DL B FEE 8 77 L2 0 o [ G FE s H — e . XANTUE UEAEFE BT
HJ"Calculation> Settings" H E‘J"Sizings“f/ﬁﬁi?ﬁﬁo

2.6 BB HRZERS

XA, PR A A UG B i FRAE "contact shock”, Mk & BRANKET, %
WAEA B N RIEAR O, phali = AR e B S b s . XX RGO, SRS R #E,
WA T G th s QAEEIE) » mREEREER, XA TERNN
TG ERETE, (HRERXFMERT, B THENIER R, BIE BN @ENDN N
AT HTEIE . A5, —URrsRES (Blandi k463D , wa LR AE— ik L&
T, (HXBHME R TNARE T ZB T . B ML & =Bl a2 BN, X 2 57 IS 2
KISSsoft 4 H BT H KSR 5 i B T L.

fE Kisssoft R, A LA R T RN K BRETE

A) TE"Modifications" FRpaEF

XA LI AE 03-2008 P EJRA A

fE"Modifications" br2% T 1] DL SCA TRELE Vi iR AN R AZ T 2R A

XA BT AL AE TR ARARTAE T R AT DAAE i &5 SO A ARII . 32 15 A\ AN 2 7 4B
AR5 5 TR H

22.01.2014 11/34



X HEHEFELE 03-2008 DA b AT X AN H D RE . XA DIRe e A 1E o — N EEE
Variant B 71,

B) fE"Tooth form" T (FIJE R fivA—F¥)

iﬁﬁ)\fﬁﬁﬁﬂéﬁﬁi—%ﬂﬁﬁﬁﬁﬁféﬂéEﬁﬂé;%o I " Tooth farm" 47 -

| Basic data | Reference profile | Tolerances | Modifications | Rating | Factors |_3;Tooﬁ1 form

4 i:} Gear 1
4 i‘ automatic
i‘_ automatic (final treatment)
i‘_ automatic (chamfer frounding)
4 ﬁ Gear 2
4 i‘_ automatic
i‘_ automatic (final treatment)
i‘ automatic (chamfer frounding)

Tolerance field for calculation Approximation for export

Diameter B.n & 1.0000 10 £ 6.0000 pm
Tooth thickness Procedures for 2D tooth forms |Polygonal course hd

13, R

X BTSRRI 1 B rautomatic” s X EERAE 2E AT I T B S HGE B s E
FEAEDTER_ BRI .

Xt automatic™ A1 i, FTIFTHEERAE AIEIISE A . Jo i il ARSI RS EE 0 #RAE
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| Basic data | Reference profile Tolerances Modifications | Rating | Factors | &:Tuum form
4 % Gear 1 Automatically
4 |k automa :
i autc Add operation ¥ Automatically

i‘ auty

Generate cylindrical gear with hobbing cutter

p Gear 2 Deactivate
f} ear i S
2 b sutomat Rename Generate cylindrical gear with pinion type cutter
i‘ ALt Delete Impart cylindrical gear data

i‘ AUtOMETC o amTEr oGy Generate cylindrical gear with read-in hobbing cutter
Generate cylindrical gear with read-in pinion type cutter
Theoretical invaolute /Form grinding

Cydoid

Circle-shaped toothing

Straight line flank

Take the modifications into account

Add tip rounding

Add tip chamfer

Linear profile modification

Progressive profile modification

Profile modification according to Hirm

Elliptic root modification

Radius at root

Calculate reference profile

Results Calculate pinion type cutter
Results Maodification for mold making
Contact ratio (Transverse/Overlap,/Total) 1,364 Modification for wire erosion
Gear1
Actual tip cirdle da.. 164.982 Modification for pinion type cutter
14, Ui LiGTEHERAEE D

| Basic data I Reference profile | Tolerances | Modifice

4 ﬁ- Gear 1
a j‘_ automatic | Basic data | Reference profile Tolerances
i‘ automatic (final treatment) P 'ﬁ' Gear 1
|E automatic {chamferirnundinay | P i‘_ ~Utomatic
4 Gear 2 Choose as result
ﬁ. i i‘ automnatic (final treat‘nent}l
4 i‘- iaub]mahc Deactivate ] L1¢ I
= T I . i S - =

K 15.  fEUife 1 % & "Deactivate tip rounding”

AREE S AERRE TR S ERXABTF, B M EE (i EEE)
I, TR AL AU e — A . Xt T AR e A MIEE .

RN SECE UG, BT MBI & . BRI SER 7 2 M5k, W
L : LA s PIZi i BRAZIY, A, wim 5 SCHY =AU S 28, 1S
WA B 4 & Ao, AR EBIEREE (BIRITIRIERE) Ak I
B, WAL T EERE ., RESH. MRS (R EER) WIS
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ﬁﬂj%{jﬁ’fﬁo ﬁﬁfé)‘("Factors for tip rounding”, ﬂuﬂz%‘%ﬁﬁﬂéﬁﬁﬁ/{ﬁ (E"Progressive
profile modification"iZE 1)

vk e, MERTERIENEBE, ©n R & 2K IHR T 8 ST
JEPE. T HZIX LR B IR A

LEMABIE - 8s(r) = Ca * &r /&rK
WA - 8s(r) = Ca * (5r / 5rK)EXP
8s WERIE I &

r WIBAE R — R4
ca ATE EMBEE
or ra—r

orK ra—rak

ra VTR A%

rak f@ﬂé@ﬁﬁﬁ#ﬁ?

Exp = Factor/5

Factor: M 1-20, JiH%H{ 5-10

(AT BRI SN B 72 SLHIE)

linear progressiv kreisbogenférmig aus Kreisbdgen

K16, REREIERE
A" Modification starting at diameter"ﬁjﬂﬁl‘]i‘ﬁ%ﬂ, gf‘tﬂig/\é\iﬁﬂ/‘]ﬁjﬁﬂ%ﬁﬁﬁﬁﬁ
HEAFAA -

| Basic data | Reference profile | Tolerances | Modifications | Rating | Factors | I_ETooﬁﬂfmm |

4 1‘:} Gear 1 Progressive profile modification

4 !,"_ automatic . . )
Modification starting at diameter d 159.7540 mm | |+f
l!‘_ automatic (final treatment) =

3 Tip relief [ Ca 0.9000 mm
i‘_ Progressive profile modification
Q‘_ Add tip rounding
4 -I:} Gear 2 [ tnput of modification in axial section, natin transverse section

K17, HEERTTEE

MR KRN RN T GEREEE M RIGE) » AL M ELEREINK . el
WA RE NI A, RGBT, el LEH"Add tip rounding” RIS TR £

| Basic data | Reference profile | Tolerances | Medifications | Rating | Factars | |_iTooﬂ1 form |

Factor for the curvature 10.0000

4 $% Gear 1 Add tip rounding
a )
;" automatic Tip rounding r 2.0000 mm
!," automatic (final treatment)

[ i, [ Input of modification in axial section, not in transverse section
5‘_ Progressive profile modification
i‘_ Add tip rounding

K18, ARG TR A

22.01.2014 14/ 34



AW AR R, DA B R 10 R AL 3B T TP Meshing & 1 (£ 1
I ] LA SE VR A TR Al AT 14 7
AN AB T AT LLLLACA i B, DR ath Sk, Wb 4.

20 geometry @
Meshing JHEREBRT Y E B LB
- - + | | Property Value i
4 Gear 1
Number of teeth 6
4 Tooth form

> automatic (final treatment) [T False
> Progressive profile modifica... || False

> Add tip rounding True
Trace of the tooth tip [ False |=
4 Gear 2
Number of teeth 7
4 Tooth form

> gutomatic {final treatment) [ False
> automatic {chamfer frounding) True

Trace of the tooth tip [ Falee [
4 Generate
MNumber of rotation steps 10

Rotation steps for flank alignment 100
Make automatic flank contact False

Chedk for collision [ False
4 Pair data
dal = 164.9820 mm, df1 = 137.6523 mm, As1 = -0, 1200 mm > Center distance 303.0000 m
daZ = 465.0180 mm, df2 = 437.5784 mm, As2 = -0, 1600 mm > Active tip drde [ False
> Active root drde [ False =

4| i 2

K19, wHeiEBE

B, ERFHE I Tooth form" 3%, WUETHE, E"Progressive profile modification"
THEZP IR EL 10 /RN E " Factor for tip rounding" o 1E"Add tip rounding"iTﬁﬁQ@éqj&E
"Tip rounding"y\j r=2mmo. ﬁ/jﬂ\l‘l’ﬁ, 1X{X"Factor for tip rounding"% 18, "Tip rounding &
r=1mmo.

2.7 ALK IR

G HR I T e K A [ A T DA 2 R R 57 A R B IR RS R TN
T, A5 A it S5 AR B 1 [R5 T 0 L AR e i B e AR 0 R AR, Sl A& 118
B (FERTHWIREA LT LR R m il 24 240

XMEIAER AR, THABHEBRRIEN CGBF—1ED .

1F Kisssoft F1 0] DA H Zh A X f e .

iH it AT Elliptic root modification 3 ELE A A VI B TE &6 W01 2.6 MR A ZE, W LA
AT H AR [ A

22.01.2014 15/34



2D geometry @
Meshing v]lﬂl:ll_%‘%% 'gg*’g g'%'g‘

-~ ~.

4 || b

dal = 156.4529 mm, df1l = 129.1232 mm, As1 = -0.1200 mm
da2 = 473.5471 mm, df2 = 446, 1075 mm, As2 = -0.1600 mm

| Basic data | Reference profile Tolerances | Rating | Factors | |_iTooﬂ1 form

4 % Gear 1 Elliptic root modification
“ l“ automatic Modification starting at diameter 141.0740 mm
i‘_ automatic (final treatment)
i‘_ Elliptic root modification Coefficient for the curvature 9,0000
4 fi- Gear 2 _
P i‘_ automatic Arc length on the root diameter 0.0000 mm
i‘_ automatic (final treatment) [T nput of modification in axial section, not in transverse section

K20, WA GESOARYD G GRIEC WHRTIE

VER: QRAE SRR U BE A P 5 ot 2 B 1A TOUMR 150 Ay, DR B0 A kS o o7 Lt T A
FEERWARE LA . XIS R A THEREL CGBE T EYD

2.8 WEMS

R I G, TR R S R e & RG0S . A Re A & e M N 122 A SE B 7 T
LA A . AR, U AN B TR SR AR, s xf e A R K )
P MIZAE R/ LRI RS — N fde i a (&R EimRz4e) .
ATAE A O

1X/~"Check for collisions" T REIEH G H,

AT L SRAG MG & 2 S B SR A HERES RS S . A5 S iy EIFR "Flank
to the left or right KAE 04 [ FE B o k. R mANm#EZA 7, SHI—4
BETTH, MRATYHMSRA A,
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20 gecmetry

Meshing v][ﬂ ‘I;[' L& =

m(C

LH Y % g A

S

‘ [ P

dal = 156.4529 mm, dfl = 129.1232 mm, As1 = -0. 1200 mm
da2 = 473.5471 mm, df2 = 446, 1075 mm, As2 = -0,1600 mm

Property Value
4 Gear 1
Mumber of teeth &
4 Tooth form

[» automatic (final freat... [ False
[» Elliptic root modification True

Trace of the tooth tip [ False
4 Gear 2
MNumber of teeth 7
4 Tooth form
[» automatic (final freat... True
Trace of the tooth tip [] False
4 Generate

Mumber of rotation steps 10
Rotation steps for flank al... 100
Make sutomatic flank con... False

—
oy
Y

Check for collision True
4 Pair data
[* Center distance 303.0000 mi
[» Active tip drde [ Falze
[= Active root drde [ False
S v =

4|' 1 |

K21 BoshEs

st L8k properties FERR, 7647 IR LB, AT LAF S kB 7

2D geometry

&l
|

Meshing '“%gﬂ_%'% o 13 g'

R R

-

dal = 156.4529 mm, dfl = 129.1232 mm, Asl =
da2 = 473.547 1 mm, df? = 4456.10 m, As2 = -0.

N\ h

K22, bR \

"l NREA
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2.9 ALK
LB E RS S A% (B 4 48D KB IGR T, IR A fE4: i3

B ERERNKEAZ (FlINkE

(2R AR A

ARE /N B HAR IR DE A e e SR, X

Hikke s, K NZAE A TRE R AR AT R 8 (MR 22 000 o RTBAA
SR bR A iy b N H XA O Ja R Ho 0 XML, PO AR iy Bk T R AE

B

1E KiIsSsoft 1, EIU\E“Meshing"%?ElEPET%U&@“:F“DEE, HRHERMBE ., o —A

A P AT THORE 57— i e P DA RR 2 DS 8 20 B A TR

KISSsoft (163) - Cylindrical gear pair - CylGearPair 2 (Plastic-Deep Tooth Profile).Z12

[ESEEER)

File  Project WView Calculation

Modules

Report

g X ‘ Basic data | Reference profile |To|erances | Modifications | Rating | Factors | \_zoperanngbaddash ‘

Graphics  Extras

U&GEBM 2 >3 EEEED X

Help

KISSsoFT

Release 03/2013 B

4 Toothing
4 Cylindrical gears

& Single gear
‘g Cylindrical gear pair
ﬁ Pinion with rack
@ Planetary gear
°3 Three gears train
8‘; Four gears train

mﬂ Bevel and Hypoid gears

w8 Face gears

& Mon dircular gears
4 Shafts and Bearings
effa shaft calculation
B Roller bearing IS0 281, 150 76
B Roller bearing IS0/TS 16281
4 Plain bearing

-

m,

! Worms with enveloping worm wh...
‘ﬁ Crossed helical gears and Predisi..

& Hydrodynamic jounal bearing  +

Modules Projects

Examples

Automotive
Bearings
Belts and Chains
Bevel and Hypoid gears
Connections
Crossed helical gears
Cylindrical gears
% CylGearPair 1 (spur gear)
% CylGearPair 1a (topological modif

[

% CylGearpair 3 (helical speed incr..

% CylGearPair 5 (Plastic)
By CylGearPair 6 (Helical DIN3950)
ﬂh CylGearPair 6a (shafts for conta..

ﬁ CylGearPair 2 (Plastic-Deep Toot..

% CylGearPair 4 (Inner gear - VDIZ...

Gear 1

Gear 2

[REfErEI’]EE profile gear

'] IlnputofcueFﬁcient ']

[Referenoa profile gear

'] Ilnput of coefficent ']

‘ Manuarl Search | Examples ‘

[Dwn Input A ] Define... [Own Input A ] Define...
[Fma\ treatment = ] [Flnal treatment = ]
Dedendum coefficient h= 1.5000 Dedendum coeffident h= 1.5000
Root radius coeffident P 10,3000 Root radius coeffident P 10,3000
[AddEndum coeffident b= 1.4500 ] Addendum coeffident h"e 1.3000
Protuberance height coeffi h™z= o0 geometry \E‘
Protuberance angle oo =1 =1
| U |E o] % | e B 12 gt A&k
_ || {Meshing G T T
Tip form height coefficent h™s
Property Value o
R s
amp angle e > automatic (ch True
7] topping tool Trace of the tooth... || False
Tip alteration kemd 4 Generate
Number of rotatio... 10
Rotation steps for.. 100
Make automatic fi... False i
Check for collision True
4 Pair data
4 Center distance 63.7500 mm
Tolerance field  user-defined
Value 63.7500 ]
Results Unit mm = [
> Active tip drde [ False [
Contact ratio (Transverse/Overlap, > Active root drde [ False
> Operating pitch dir. 7] False
Actual tip drde d... Path of contact True
:ooisaffeety R = v 4 Gear data 4
ank =2 ty » Tip drde [C] False
Safety against wear 4 P B
" a1 = 35.3700 mm, df1 = 27.7812 mm, As1 = -0.0690 mm » Root drde False
Safety against tooth deformation || 4. _ 55,5047 mm, df2 - 92,2243 mm, As2 = -0.0900 mm S ——— B e
> Root form drde [ Fale - [
Information I Grafikliste Re 0 = |
4 1 r

"

K 23.

RO —ANRIBF: SRS, 65 1A THC 2R B 65 2 AR X4k ! )
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3 wmEHHE

3.1 fEifr

FERIHRAC R, XS FE RS A dr i O, JUONE EREZ R L 24 A B 45 1)
et O

PR R — R, RN KM R CARPTES MG R A JUE T IR I
XL S PRI AR R T CFE T T S e B B T .

PRI, X< Jm R AR SR EE R (B4R 17 crviMos: 525 Nimm2 ) I #E AR
W57 98 S [omm] ) R 3 BB —AME . BRI FE LA EEER . XA S HAR YR
T TR B T T 2 RS B R AF AR AL Kisssoft RGEH . FETHERS, HIPAEIX
AN XM ] R B S R S A ERAT TR LB RS S

JC A #5 HH"Materials for gears", "Plastic as specified in VDI 2545 ...", "Plastics" sections .

32 HEXEHZSH

£ Kisssoft M ENEH At S 7 —LBe e, R CEmE 7 — ekl dE,
DL T IR B 7 R AT AT kisssoft B4 FE b . X B 19 EL 48 HE 2% 47 (1) "PoM 44 R
YE R+

S tHi"Extras“ -> "Data base tool" ﬂﬂiﬁ'ﬂ'ﬁ ’ Eﬁﬁﬂﬁfﬁ ﬁ%l‘]‘ﬁﬂg*jﬂiﬁﬁ °

Extras | Help f - u"

License tool

Do you want to open the data base with write autharization?

= Data base tool

==
[ Yes ] [ Mo ] [ Cancel ]
Ip
= N = 4
Data base tool LIM
=
Label Data base Table G~
Cylindrical roller bearings {double row) Waooo WOSWNORM31
Cylindrical roller bearings {double row, full complement) Waooo WOSWNORM34
Cylindrical roller bearings (single row) Wooo WOSWNORM30
Cylindrical roller bearings (single row, full complement) wWaooo WOSWNORM33
Cylindrical roller thrust bearing Waooo WOSWNORM35
Deep groove ball bearing (double row) Wooo WOSWNORM12
Deep groove ball bearing (single row) Waooo WOSWNORM 10—
Deep groove thrust ball bearing (one side) Wooo WOSWNORM22
Deep groove thrust ball bearing (two side) wWaooo WOSWNORMZ3
Disk spring standard Moo FO40MORM
Key standard Moo MO24
Linear drive train MOoo K015
Load spectra Z000 LASTKOLL =
Lubricants KMAT KLUB
Machining allowance cylindrical gear Z000 ZADDT
Manufacture process for bevel and hypoid gears Z000 ZKLIK
Material Disk spring calculation KMAT FO40
Material Interference fit KMAT MO10
Material Plain bearings KMAT WoFo B
Material Shaft calculation KMAT Wooo
Material Spring calculation KMAT FO0o
[Mats aei o FIVIR 553
I« Material basic data KMAT KISS >
o e
Material of enveloping worm wheels KMAT 2080
Material of gears KMAT 000
Material of shaft-hub-connection KMAT Moz
Multi-5pline standard Moo MOZB
MNeedle cage \Wooo WOSWNORM41
Needle roller bearing (with [ without internal ring) Wooo WOSWNORM40
Polygon standard Moo Mo2D
Reference profile DIN 54380 Z000 ZPROF5480
Reference profiles Z000 IPROF -
4 M | +
Edit Close
\ J

24, ATIF BT
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FELE BT RIATRLAT, & b IAE RS R S L . s i Material basic data i X5
Al . PR R i (Edig 3T TG A R . R AR RO AR A 5, ) DRI R
IEEMSH. MRCEE T DR, X ER R SRR,
IR K 1o RT ASE B S SUST 75 (1 24

Data base tool [ E5] ® [(Eeditenty [~
D 2000 Createdby: o on: 08.03.2012 08:2%:%2
Database KMAT Table KISS Fiiter  [Display only active datasets e P .
D Order Label Material lsbel number Type of treatment -
10410 46 EN-GIL-200 (GG 20) EN-IL 1030 {0.6020) untreated Label POM_NEV/ ]
10420 47 EN-G1L-250 (GG 25) EN-IL 1040 (0.6025) untreated w— w— et
10430 48 EN-G1L-350 (GG 35) EN-IL 1060 (0.6035) untreated LebelBe priron Label 4151 oo
10450 43 EN-G5-350-22-T (GGG 35.3) EN-IS 1015(0.7035) untreated Label LN DI POM Label AFNOR DI POM
10455 50 EN-GIS-400-18-T (GGG 40.3) EN-IS 102500, 7043) untreated L
10460 51 EN-GIS-400-15 (GGG 40) EN-JS 1030 (0.704) untreated 1 Label 115 oI POM Label N DIV POM
10465 52 EN-GIS-500-7 (GGG 50) (1) EN-JS 1050 (0.705) untreated 3
10470 53 EN-G5-600-3(GGG 60) (1) EN-JS 1060 (0.706) untreated . Material label number Comment reckgrenze, Nerndurchmesser geschatzt
10480 54 EN-GIS-700-2 (GGG 70) (1) EN-JS 1070 (0.70 untreated
10482 55 EN-GIS-800-2 Esss sug( ) NS 1080 gu m,?; mteated Young's moduus at 20°C En 23000000 Njum® Shearing modulus at 20°C Gz 930.0000 Njrm?
10483 56 EN-GIS-900-2 EN-IS 1090 untreated .
frs o i Poisson'srafio v 0.4000 Data source Niemann Band 1 3. Aufiage Kap. 5.6.2
10510 58 PA 12 unireated Density o 1425.0000 kg/i? Oidiabel
untrea
| [1os20 50 POM ] untreated Spedficheat capacity o 0.0000 30 Type of treatment
untreated
10535 62 PAT untreated Spedficheat conductvity . 0,000 W/im™) Materil type Thermoplastic (POM, PPA etc)  ~
10540 63 Pressholz untreated
10550 o4 X450r13 14034 aloyedthrough hardenec Coefficent of thermal expansion @ 110.0000 10%C Hardness 0.0000
10570 65 X14CrMoS17 14104 alloyedjthrough hardenec =
10580 66 X120r513 (1) 14005 alloyedfthrough hardenec Tensile strength Ry, [N/mm2] Yield point R, [N/mm?] Raw diameter d [mm] 2
1’—223 gg a :m:‘éi"gﬂ‘r)ﬂ EN Aw:ggiﬂ) (3.321) U”geazj Diameter range 1 50.0000 0.0000 10.0000
i0.5Mghn untrea L
10630 69 EN Al AISIIMgHn T4 EN-AV-6082 untreated . 0.0000 0.0000 0.0000 3
10640 70 G-Cusn12 2.1052.01 untreated
10650 71 CuSn12-C-GZ 2.1052.03 untreated — 0.0000 0.0000 0.0000 4
10660 72 G-CuSn 12N untreated i
"'T“TI e pmbrested v Diameter range 4 0.0000 0.0000 0.0000
et the =homn columne for Diameter range 5 0.0000 0.0000 0.0000
’ Diameter range 6 0.0000 0.0000 0.0000 B
CEE! e ) e (o

H 25, AT B R

sl [OKT R B A I 5 A1 Edit entry" i HL[BI BIELHE 22 o SR )5 i disavel IRAFEHE . 28
Ja Bl ME B E e 1 Bk

([ Kasssoft S |

The data base has been saved successfully.

L — — A

K26, Holin P R R D AR SO .

T—ANELHE poMm (CE{RIEAE Kisssoft H1) , 2 — TR s& H FHEHF),
1X 5l /& " Material basic data" Fll module-specific data, 1X H. i) /&"Material Gears"

[ Display entry =
o wsm Creamsdby: wssaoft o 01011995 00:0000
Stots achve Crargedby: KISSaaft or:08,07.2003 00:00:00
abel Fom
Lakel 55 Do Label AT5T ompaM
(T 0 e s — ) || e oo besmcr omRoM
Label 15 ovPo Labeicn T
D w53 Createdby:  KISSsoft on: 18.02.2007 00:00:00 el e b — T
Status actve Changed by: on: Youngs mods 3t 0 B om0 N Sheamgmodks MWT  Gm IR0 N
PossarTsrat » 0.400 Dot source Semamn vokame 1 3 editon e, 5.6.2
Base material [Pam, Thermaplastic (Po, PP, etc), untreated -]
Denaty [ 14250000 gl odlael
Comment VDI2545 [SEFWd] S — o == e =
File for hardness curve X T - e i =
Fie for Woehler line (SN curve)  Z014-100.DAT ® Coefient of thermal expansion o Lo 10T Hardreas -
Endurance it root (IS0, DINAGMA 2101) Oruelin 24.0000 Njmmz Terie shengtR g eportA, Pl Raw demeter -
Endurance lmit fiank (150, DIN/AGMA 2101) O ifne 45,0000 Njmm? i 0000 00000 190000
Endurance imitroot (AGMA 2001) s 34810000 bffin: Lot 0000 o000 0008
Endurance it fiank (AGWA 2001) S 6527.0000 Ibffin? fo B 0000 0,000 20000
Mean pealcto-valey roughness root Re 50000 m e oo o0 o000
Mean peskto-valley roughness flark Rt 80000 pm s 000 o000 2,000

R . .
=

[ 27.  "Material basic data" - Module-specific data "Material Gears"
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i EEIE,

SP-d

= B L ZE File for Woehler line"26 H K, K 27 o] LERFric. FEiXHE L)
BINSCAE AR, HEESHOHRT . FEBXIAN A ZEERT G2
C:\Programs\KISSsoft-03-2012\ext\dat) o

= | B |-
@\;J"' .« Documents » KISSsoft » ext » dat - |€’|| Search dat ,DI
Organize ~ Share with Burn Mew folder =+ i @-

Documents library

dat
Name

| VICTREX-001.DAT

|7 Z014-DSM_TW271B6.DAT
%] Z014-DSM_TW271F6.DAT
|7 Z014-DSM_TW341.DAT
|7 Z014-SABIC_DFL36.DAT
|7 Z014-SABIC_DLO0Z29E.DAT
|7 Z014-SABIC_EFL36.DAT
|7 Z014-SABIC_KADOOM.DAT
|7 7014-SABIC_KLO04 DAT
|7 Z014-SABIC_LCL33.DAT
|7 Z014-SABIC_OCL36A.DAT
|7 Z014-SABIC_OFL36ADAT
| 2014-5ABIC_R2000.DAT
|7 Z014-5ABIC_RFL36.DAT

FA1A_CADTS DIAAA DAT

Date modified

17.05.2010 10:23
13.04.2010 14:33
13.04.2010 14:39
13.04.2010 14:41
03.08.2009 08:44
03.08.2009 08:44
14,05.2009 09:07
03.08.2009 08:44
03.08.2009 08:44
03.08.2009 08:44
03.08.2009 08:44
03.08.2009 08:44
03.08.2009 08:44
03.08.2009 08:44

N3 N8 INNA Ne.A4

Arrange by:  Folder =

Type Size

DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File

NAT Cil-

4

) 21 items

I,

m

28, FFfil E E SO R

NHEK SN A E XS GXANTUEEm4) « BT ERsEEH— 1 Ef
AR RSO (10 2014-100.DAT, POM A RL) |, FHTdn & AR5 B TR BRI S 40

M z014-100.DAT (POM M EL) $REL: #IKIR &

(—PMRATREIIRE R, RIREA IO

:TABLE FUNCTION Young's modulus INPUT X ToothTempRoot TREAT LINEARDATA 0
20 40 60 80 120 4400 3950 3500 1400
950
END
NI H WS EL v B ak
M 2014-100.0AT (POM AFEL) SEEL: I 1R B4 1 T o
= . . N — [
CPIAT IR sig.HIim &4, FIRIREE, AT RMEIRRED
-- Data for flank strength with oil lubrication
-- From Niemann, diagram 22.4/4, for PA66, oil lubrication
:TABLE FUNCTION FlankenSigHNOel
INPUT X ToothTempFlank TREAT LINEAR
INPUT Y Load change TREAT LOG
DATA
20 40 60 80 100 120
0 120 115 108 99 91 76
1E5 120 115 108 99 91 76
1E6 95 90 85 78 68 57
1E7 70 67 63 58 50 40
1E8 52 50 47 44 37 28
1E9 45 42 40 38 32 25
1E10 43 41 38 36 30 24
1E11 43 41 38 36 30 23
1E99 43 41 38 36 30 23
END
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3.3 HE LI LR M 5 B A A%

F 4 vDI 2545, DIN 3990, 1SO 6336 B, AGMA 2001 A7 #E 1 A AR 5 FE A A% 7 i Al — A
{7 A RS 2R ke B UG AR R 77 ‘iAﬁiiifﬁm%%XL%XHﬁflﬁAéﬁﬁ (FEP 2 EHR
MR 30 FEVIZMYI ) o AT, YT EIMAM 20 AR U RE B A A A iR E A
RIUGEE, XN BT AT B2 B8 B R AT AR (1) SE R B IR I8« kisssoft 45 EIfE (R 1R
Obsieger 7£"Die Konstruktion" 15 ik WILHE) - FEEERIERERE (vyr A1 vs 5 DN,
1SO, AGMA ARl HEE ) HH A KA XPAT T o 7R TR X 3 H (] R R A AR K
2] so Abfal ki, @IS THEJOE BRI N . AR SRR TR A BN OE . X
SRR AT AR AR T L TR v SR AR 45 R RS . BE 25 RS RFHH G E TS .

1E KISSsoft F i "Graphical method": fE"Rating" #32%H i i B 5 47 1 [Details]#& 4 . T
F"Form factors Yg, Ys" NHIAE, %4 Using graphical method" o

|Basicdam I Reference profile | Tolerances | Maodifications | Rating | Factors | |_)1;Operaﬁngbaddash |

Strength

Calculation method [Plastic according to VDI 2545: 1981-modified (YF Method B) ~ ] Reference gear Gear 1 - Details...
Power P 0.1050 kw &

Driving gear [Gear 1 A ] Torgue Ty 1.3369 Nm @
Working flank [right flank - ] Speed ny 750.0000  1fmin
Application factor Ke 1.0000 Required service H 5000.0000 h
E Define details of strength (i
System data
Profile modification [wiﬂmut (only running-in) - ]
Life factors Zw, Yx according to ISO 6336 [normal (reduction to 0.85 at 10*° cydes) - ]
Form factors Ve, ¥s Followmg formulae of Standard {normal} -
(normal)
Tooth contact stiffness [L.E"Ig araphical method
» . VDIZ737 |
[] Small no. of pittings permissible
Mass temperature {scuffing, micropitting) B 700000 =C []
Schmierstofffaktor XL (Fressen, Micropitting, Wirkungsgrad) 1.0000 ]
Toothing is well run in {scuffing)

29.  UE EIERE EEARA%
WAE, MTERHSE AT EEEIFNFEE ys /I vF.
A PLAE KisSsoft R4t H /R A RN /7. 7E"Contact analysis" PN TR BRI E, 78
Ja

| Basic data | Reference profile | Tolerances | Modifications | Rating | Factors | @Coniactanalysis | |_i0peratingbaddash |

Contact data

Single normal pitch deviation i 0.0000 pm
Coefficient of friction u 0.1000

Contact analysis

Contact pair ’Meshing Gear 1 -Gear 2 A ] Centre distance tolerance Average center distance allowance
Accuracy of calculation ’medium A ] Center distance a 64,0000 mm

Partial load for caloulation W 100.0000 % E]

Manufacturing allowances [Do not take into account hd l

B30, i SEER T
BERE SR Bon TH R IEAEBEAT
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a '
Progress of calculation u

Contact analysis

| | 11%

L -

K31l it EER

TR ER, ﬁ?#"Graphics"-) "Contact analysis", s B, #E sz 1 B A
5E 52 715340 EURIA RS 7 #h 28— FERRIR B

(G ] =xves

Contact analysis
20 geometry 3
) = =y
D geametry [Normal force curve (line load) 3D \‘-;/‘
Evaluation * lbnceprofie | Tolerances | [ rating [ Factors | [ cor .
Contactandhyss e — Normol force (line
Gear pump b Transmission Error
5 000
AGMA 925 ' Transmission error acceleration ’
Close 3 Pl Sper der D 9
Total loss pawer z
S Contactlines on tooth flank 3
B
Contact par Normal force curve (ine load) ’ » Soad
°
Accuracy of calal Mormal force distribution (ine load) D o
s Partial load for cal Torque curve L B
Manfacturing ol Single contact stiffness ‘-
Stiffness curve e
[7] Gear pump Amplitudenspekirum der Eingriffssteifigkeit Sx "
Function Bearing force curve ki Volume und :
§l
Pressure atinput Bearing force curvein % 2
i Direction of the bearing forces S
Pressure at outpul
Kinematics i
=] | | Heohtof the tp Specific siiding along the tooth flank »
= Consider Hert{ Specific loss power » Oy
Heat development 3 T
Heat development along the tooth flank » -
Flash temperature (IS0 TR 15144) 3
Results Lubricating fim (IS0 TR 15144) 3
Specific fim thickness (150 TR 15144) 3 =
Safety against micropitting (IS0 TR 15144) » wt = 100 %,
Transmission error Safety against micropitting (IS0 TR 15144) on the tooth 92 HM a = 64.000 mm,
Stiffness curve 3 N/fmm/um fpt = 0.000 pm,
Line load Stress curve Y o njmm p=0.1
Torque Gear 1 Bending stress in root arsa » J0Nm 2 . i
Torque Gear 2 el Working flank: Right flank
Power loss Stress distribution on tooth » AW
+ o+ | Wear Gear2 Wear along the tooth flank > 053pm

Contact analysis

Mormal force distribution (line load)

ol

fpt = 0,000 pm,
p=0.1
Working flank: Right flank

& 32.  BiT"CylGearPair 2"k & FI4E % /7 i 25
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Contact analysis

[Eanding stress in root area Gear A 3D

Contact analysis

Bending stress in root area Gear A 20

=)
B

Tooth root stress [Njmm?]
.000

20.00

18.000

15.000

14.000

12.000

10.000 o
8.000 TR
6.000 ™
2000
2.000

25.200 28,000

DizritE0frm]

33,600 36,400

Property Value

wt = 100 %,
a = 64,000 mm,

wt = 100 %,
a = 64,000 mm,
fpt = 0,000 pm,

p=0.1
Working flank: Right fiank

fpt = 0.000 pm,

0.1
Working flank: Right flank

4 EXNBERAE

4.1 fEf

K 33.

SRR 1 TR AL A AR Ay

RGN LAY, AEXWZE (A ZEG)E) WA 1.0 DL EMGREE. ik
OEEAZEARK, RRESEGELEAR, Rk oo 20 35— AN R 8 K i 22 K By 1R i 58 R 4K
BEAh, VF 2 SERHARE AT H B KRR o

250 Y AR AE BTN R W B i 8 SO B AR T o AEVEAIILAL AT (AN I
B s DL, AR IR R (1R i 22 2 T AR A TOUAL ) 1 SR A

fEH] DIN3967 8 IE T IERE M ZE » FEIRZ I, WA ZSFHIE e ANAH R (1 AR
I AR R X B A SR K A IR . JE T8 K B ™ B A 2R R

(K G &K 2%) o

4.2 HHEHIIEME
KisSsoft HEfit— ARG THE 1] CcyiGearPair 5. 1L BT A E B E 1 F] FFIX AN

(G

XML IR BRI 1. 65 2 MO s A 2.

|Basicda13 | Reference profile | Tolerances | Modifications | Rating | Factors | |_5;D|:lerating backlash

Allowances

Tooth thickness tolerance

Tooth thickness.. e {upper flower)
Base tangent le...e (upperlower)
Marmal backlash {min max)
Circumferential.. klash (min/max)
Tip diameter al...e (upper lower)

Root diameter ... (upperlower)

Am
Ain,
in
I
A

Ac

Gear 2

A 34.

Gear 1
[om 3967 cdas -] [om 3967 cd2s
0.0540 0.0890 nm @ [ 0.0700
0.0515 0.0801 mm 0.0668
0.0515 0.0801 mm 0.0868
0.0540 0.0840 mm 0.0700
0.0000 0.0100 mm (&) 0.0000
-0.1713 -0.26864 mm || -0.2220

TilSeis R hife 1. thife 2 RO A2

-0.1100 mm
-0.1049 mm
0.1049 mm
0.1100 mm
-0.0100 mm

-0.3489 mm
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%Eifsﬁﬂ’ﬂﬂﬂﬁﬁﬁﬁﬁﬁ, %,ﬁﬂi"i"ifﬁé?“ﬁé\ ﬁjﬁ}ﬁ,ﬁfﬁ”Operaﬁng backlash"ﬂ%
TR TAEMIBR

| Basicdata | Referenceprofie | Tolerances | Modifications | Rating | Factors | |2 Operating backiash K P T R FEE B
Influences due to inaccuracy at manufacturing EEE %ﬁ. L
HAL
Consider axis deviation error Accuracy dass of axis alignment according to |50 10064 = ( )
Consider manufacturing error according to DIN 3967 Accuracy dass Q 3 (=]
(] Consider runout error Distance between bearings Lz 88.0000 mm [}

Influences during operation

[-vwmr T e W sorengg s s 00t T " K Pl R B A A R R R T T

Temperature range gz Te. 30.0000 40.0000 °C Relative water sbsorption during sweling  wuee 0.0000 Yol% (] fiberreinforced DrﬁJ

Permissib...(minfmax) Tee 0.0000 20.0000 C Reference tem|jerature T 20,0000 *C

Housing material | EN-51L-200 (GG 20), Castiron flake graphite, unireated, IS0 6336-5 Figwe 3c/4c (MQ) <l -]

Label \
Coefficient of thermal expansian for housing ac 117000 1E6/°C 1 %ﬁﬁ:* PRk

35, TARMBGIRE
XA T DK B T ELAER RIE. ST TAEMIBRET, < BT

A f2=
EE-'~$ = ,flil A%\ H
Error M Warning M
Attention: Warning:
d Gears jam. The minimal tip dearance due to the dilatation of gears decreases by more than 50%!

o] o]

K 36. HHRMER: "Gearsjam" BE(EE: TR

Mk Z G CRIER D SRR TRRE.

Results:

Center distance change by:

Warming (mm) [DaC] 0.026 Casing
(mm) [DawW] -0.247 Gears

Change to backlash due to:

Center distance tolerance (mm) [Dja.e/1i] 0.012/-0.012
Swelling due to water absorption (mm) [DJQ] 0.000
Warming (mm) [Djtheta] -0.170
Axes not parallel (mm) [DjSigmabetal -0.006
Individual intermeshing variations (mm) [DIF] -0.015

Theoretical backlash (reference circle)

- Circumferential backlash
(min.) (mm) [Jt.1] 0.112
(max.) (mm) [jt.el 0.206

Theoretical backlash (pitch circle)

- Circumferential backlash
(min.) (mm) [Jtw.1i] 0.113
(max.) (mm) [Jtw.e] 0.207

Backlash reduction

- Circumferential backlash

(min.) (mm) [Jtwa.1i] 0.100
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(max.) (mm) [Jtwa.e] 0.200

Lowest operating backlash

- Temperature combination
Gear body temperature (°c) [TR] 50.00
Case body temperature (°C) [TC] 50.00

- Circumferential backlash

(min.) (mm) [Jtwop.1] -0.070

(max.) (mm) [jtwop.el 0.030
- Normal backlash

(min.) (mm) [Jnwop.1i] -0.066

(max.) (mm) [Jnwop.e] 0.028
- Radial backlash

(min.) (mm) [jrwop.1i] -0.086

(max.) (mm) [jrwop.el 0.037

- Angle of rotation for fixed Gear 1

(min.)

o

[Dphit.i] 0.0000

(max.) [Dphit.e] 0.0294

o

B 37, AT o R 1%
530 F 8 s 0 ML i B A e 2 R A

4.3 3 TAEMIRR

e Z MR H, BRI AT §EZ&-0.070 mm B LHEFRICKFEETZM o NTH
IEH PR, ZAMERAURTF . Pk IR AT IR ST 2 5 F TR B G B A 2%

Proposed value for the smallest possible tooth thickness allowance (jtw.i = 0):
Tooth thickness allowance (up.) (mm) [Asn.e] -0.090 -0.1006
(lower) (mm) [Asn.i] -0.120 -0.1406

B 38. AR
HAEAZE GEAARE) SRIEMMIEE . PSR ARCD 0.0amm  CREf 5] FE ] BR 3G
I 0.08mm KA {RIXME A& IE{H) 7E"Tolerances" #2514 JBE A ZE R ¥ B % own
input, FF EEBEEANE R IGIN 0.0amm CREP N AEE E T AZ

| Basic data | Reference profile | Tolerances | Rating | Factors | |_iOperah'ng backlash |

Allowances

Gear 1 Gear 2
Tooth thickness tolerance [omi 3967 ed25 - [om 3967 ed25 v
Tooth thickness allowance (upperlower) Ax -0.0540 -0.0840 mm @ -0.0700 -0.1100 mm (&)
Base tangent length allowance (upperflower) A -0.0507 -0.0789 mm -0.0658 -0.1034 mm
Mormal backlash (min/manx) in 0.0507 0.0789 mm 0.0658 0.1034 mm
Circumferential backlash (min/max) i 0.0540 0.0840 mm 0.0700 0.1100 mm
Tip diameter allowance {upper flower) A 0.0000 0.0000 mm 0.0000 0.0000 mm
Root diameter allowance (upper flower) A -0.1484 0.2308 mm [} -0.1923 0.3022 mm []

E139. HIIIRAE (2% JE DIN3967 H1H] cd25)
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Basic data Reference profile Tolerances | Rating | Factors | Q:Operah’ng backlash |

Allowances

Tooth thickness deviation

Tooth thickness allowance {(upperlower

Base tangent leng.. nce (upperfower) A, -0.0507 -0.0789 mm ) -0.0658 -0.1034 mm )
Mormal backlash {min/max) in 0.0507 0.0789 mm ) 0.0658 0.1034 mm )
Circumferential backlash (min /max) e 0.0540 0.0840 mm ) 0.0700 0.1100 mm )
Tip diameter alowance (upperflower)  Ac. 0.0000 0.0000  mm 0.0000 0.0000  mm
Root diameter allowance (upper/lower) A -0, 1434 -0.2308 mm [} -0,1923 -0.3022 mm [}

K40, MNP R R IRR, R0 0.04mm.

FeJa il 20 GHHED RIS AT AT BIE B UG T TARMIRH - BTk . X
AN T (RO AR IFH A UL 55 g 2R R LA .

Smallest operating backlash
- Temperature combination

Gear body temperature (°C) [TR] 50.00
Case body temperature (°c) [TC] 50.00
- Circumferential backlash
(min.) (mm) [Jtwop.1] 0.010
(max.) (mm) [jtwop.el 0.111
- Normal backlash
(min.) (mm) [jnwop.1i] 0.010
(max.) (mm) [jnwop.e] 0.104
- Radial clearance
(min.) (mm) [jrwop.1i] 0.013
(max.) (mm) [jrwop.e] 0.136

41 WTARMIBR TSR T PR DU TAEMIBRIN 5] 1.
5 JEEHE BT

5.1 faifr

£ kisssoft TR _E IR D04 J5 I RS D4 T 2 B A7 J5E O 22 11 o T4 T 5 ok Y
AWK IR T AR B CE A% SRR e AR5 AR A LA e B i A 0 i 7%
R M B AP DG 8 0

] DURE B € SRR . HBRIN R gaE B e, BB S B2 B
ek o BT AR BB R B8 B etk IR K — RORIRANS S . O T IR BIIXANRCR, i TE
WEBEATAR R AD) K AR IR R AE AR 1] A B8 [ E el i 284k (il ik 1 L &
ARG A EZAE SN o VIR NI )E, R B A D . E KisSsoft
TSR, AT RATIE SO TOURT IR AR R T S 22 AR TR IR AN U1 [ 2K L 451«

5.2 BUIEEEAAMESE

i Tooth form ¥ H R IETHE, FEX X EARIE . RGN HADERAE £ S B0
E@"automatic (Rack)"*/ﬁ %T °
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| Basic data | Reference profile | Tolerances | Rating | Factors | |_iTnoﬂ'1 form | |__)I_'Dperaﬁng backlash

4 % Gear 1 Automatically

a | automatic
i 3
4 -I:E- Gear 2

4 if_ autar Deactivate
i‘_ a Rename Generate cylindrical gear with pinion type cutter

Add operation ¥ Automatically

Manufacture cylindrical gear with a gear generation process (cutter, grinding wheel)

Delete Import cylindrical gear data

Generate cylindrical gear with read-in hobbing cutter
Generate cylindrical gear with read-in pinion type cutter
Theoretical involute/Form grinding

Cydoid

Cirde-shaped toothing

Straight line flank

Take the modifications into account

Add tip rounding

Add tip chamfer

Linear profile modification

Progressive profile modification

Profile modification according to Hirn

Elliptic root modification

Radius at root

Calculate reference profile
Results

Calculate pinion type cutter
Maodification for mold making

Smallest operating backlash: Modification for wire erosion
Circumferential backlash

Torsional angle with fixed gear 1 Modification for pinion type cutter

42, BHENAERTHE

AT LU R ORI o 0K T8 405 SR T DAE iy 2 e b B8t OR AR I S i 2D

| Basic data | Reference profile | Tolerances I Rating | Factors | |_3;Tooﬁ1 form | |_i0peraﬁngbaddash |

4 g:z- Gear 1 Modification for mold making
P )
kg, automatic Radial expansion at tip 1.0000 %
i‘_ automatic (final treatment)
H’_ Modification for mold making Radial expansion at root 1.0000 %
4 i:} Gear 2 il . .
- k sutomatic Tangential expansion at tip 1.0000 %
b automatic (final treatment) Tangential expansion at root 1.0000 %
Qutside diameter of inlay body d 0.0000 mm
Tolerance field for calculation Approximation for export
Diameter Permizsible deviation £ 1.0000 10° € 1.3750 pm
Tooth thickness Procedures for 2D tooth forms |Polygonal course -

K43, KR

En

/.

Ha
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/3’3% Eﬁﬁ%féﬁ}ﬁﬁﬁﬁﬁﬁ, ﬂ\ﬁ?ﬁ(‘}ﬁ“Modificaﬂon for mold making" ("Choose as result")o

| Basic data | Reference profile | Tolerances | Rati

4 $% Gear 1 M
4 i‘ automatic
i‘_ automatic (final treatment)

|E Medification for mald makinag B;

R

4 $% Gear2 Add operation  » F ﬁ- Gear 1
4 b automatic 3
F
L automatic Choose as result k automatic

i‘_ automatic (final treatment)
'+ Modification for mold making
Rename

4 ﬁ- Gear 2
Delete
A b Altnmatic

Deactivate

S R R AR P R A 2 SRR AT

20 geometry IE‘
HEae@YUY 8% 8%
* | | Property Value &
4 Gear 1
Mumber of teeth 6
4 Tooth form

[» automatic {final treatment) [T] False
> Modification for mold making True

m

Trace of the tooth tip [T] False
4 Gear 2
Number of teeth 7 R
4 Tooth form
[» automatic {final treatment) True
Trace of the tooth tip [T] False
4 Generate
- i Mumber of rotation steps 10
1 ™ s Rotation steps for flank alignm... 100
Make automatic flank contact False
dal = 35.7201 mm, df1 = 29.3075 mm, As1 = -0.0690 mm .
da2 = 119.6760 mm, df2 = 113.2692 mm, As2 = -0.0900 mm Check for colision [ False
4 Pair data

[P P I T

4| 1 | [

K44, SoRihE, @I TS UGG )R G5 .

W SR AR IR S PG R N TR, sl B Ab A 14 o 7E"Permissible deviation” T
AT DL N — > e 35 8 B K I A T 7o VR iR 22 A1 AR R AUME A 2R 8L . W BA4T 2D
geometry" SEoN T 1, BHIRE/RAE 1 KR 2 MATE.

Tolerance field for calculation Approximation for export
Diameter Permissible deviation & 1.0000 10% g 1.3750 pm
Tooth thickness Procedures for 2D tooth forms rPuIygnnaI COLrSE -
Paolygonal course
Arcs
8 x| ir Quadratic splines w
- Cubic splines
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Tolerance field for calculation Approximation for export

Diameter Permissible deviation £° 10000 10 £ 1.3750 pm

Tooth thickness Procedures for 2D tooth forms [F‘ulygunal Course hd ]

& X 2D geometry
865/0.0000/1.5865 [Mesting ']lﬂ \';L! LI% '@j 1 fﬁ E' ”

Gear 2 e
119.676  mm ™\ P . S
A FaeTa L — Cwo Lt

K45, RvrrRZE: fITRRE N

20 gecmetry ,@

[Tnnth form Gear 1 - lﬂ ;LI L% %‘l (%)
e b ) E <

Tooth form Gear 2 L
utter/Tool Gear 1

utter/Tool Gear 2 £
anufacturing Gear 1
anufacturing Gear 2
rofile diagram Gear 1
rofile diagram Gear 2
ooth trace diagram Gear 1 &

2D geometry

=]
Tooth form Gear 1 ']Lﬂ = L& %F&i %

= | |Property Value

Number of teeth
4 Taoth form

> automatic (final treatment) | Normal section (g2p)

> Modification for mold making |Half tooth for export

4 Test dimensions por

Measurement ballin normal

[

> Measuring ball contact poin
b measuring cirde base tang... [ False

b Tip cirde [C] Fake
> Root cirde [ False
b Tip form drde [ False
> Root form cirdle [ False
> Base cirde True
® Reference cirde [ False

Inner dizmeter True

Center paint [[] Fake

D 2DGeoToothDrawing1

‘ [ ’

K46, TR IIGIE B8 G5 1 DXF #1 IGES #& Ut

e E o BR B TR RGN SR (BRBEE) « Adbks
W ULVE BIBCH B AR B e, mTBLRAN S EOR BoR KIS AT, ik 46 Fr
N

5.3 BaRE VI AE A [A] B

AL, AR, W DL LR VBN 2 S R R . AEZR DI FIE R
TR U] B e A RN e 2 TR R TR] B, AT ARG AR R o 2R D151 b 20 R LA BR /D o FEH
LVIRINTAATEN, SN A . W SR H I FH e DI B BB, mT DL AH [ ) 20 %
RCRRIBIN & B4 kg XM

7 l"Modification for wire erosion" 328 JJ KA 1 25 & i HAL 1] BiR o
| Basicdata | Referenceprofie | Tolerances | Rating | Factors | |3 Toothform | | 3 Operating backiash

4 3% Gear 1 Madification for wire erosion
4 i‘_ automatic
i‘_ automatic (final treatment)
& Modification for mold making
E Modification for wire erosion

Spark gap 5 0.4 mm

E%L gfw—\ﬂzﬁﬁ Eﬁfflﬁfy ﬁ%g‘bﬁ?ﬁ"Modiﬁcaﬂon for wire erosion"iﬁlﬁ("Choose as result").
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| Basic data | Reference profile Tolerances | Rating | Factors |

4 % Gear 1 Medification for wire
4 i‘_ automatic
Spark gap
i“_ automatic {final treatment)
& Modification for mold making
"+ Modification for wire erasion
& * [ PR
JRIRIATE :
2D geometry @
[eshng JHEEERTYY T EE FEE
“ | lroperty Value &
Mumber of teeth 6 —
4 Tooth form
4 gutomatic (final treatment) True
Calor turquoise
Type of line continuous
Line width 0
[> Modification for mold making [ False
> Modification for wire erosion [T False
Trace of the tooth tip [ False E
o Gear 2
Mumber of teeth 7
4 Tooth form
> gutomatic (final treatment) True
Trace of the tooth tip [ False
4 Generate
Mumber of rotation steps 10
Rotation steps for flank alignment 100 | 4
Make sutomatic flank contact False
Check for collision False
4 Pair data
> Center distance 74,7350 mm
> Active tip drcle [T False
I Active root drde [ False
> QOperating pitch drce [T False
S Path of contact True -
1 [l ’ « | 11 | »

K47, BHEBERNE

| Basic data | Reference profile | Tolerances | Rating | Factors | |_iTooﬂ-1 farm |_3:Dperaﬁng backlash

F] ﬁ- Gear 1 Modification for wire erosion
P .
i‘ automatic Spark gap . py
if_ automa

tic (final treatment)
Ba naoie -
b Modification for mald making

§, Modificat

'+ Modification for wire erosion

I RsE SO T BBV IEE, AR TOR (AMER TR TA] BED)
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2D geometry @
Meshing v]lﬂ\‘;‘“]l_%% Fﬂdﬂ@%a’% g’%%
= | erty Value il
Gear 1
MNumber of teeth [
4 Tooth form
[» automatic (final treatment) [ False
. True
Color M blue
Type of line continuous
Line width 0
Trace of the tooth tip [ False E
Gear 2
MNumber of teeth 7
4 Tooth form
> automatic (final treatment) True
Trace of the tooth tip [[] False
Generate
Mumber of rotation steps 10
Rotation steps for flank alignment 100 L4
~ Make automatic flank contact False
3 Check for collision [[] False
": Par data
» Center distance 74,7350 mm
[* Active tip drde [ False
> Active root drde [[] False
[* Qperating pitch drdle [ False
- Path of contact True i
4 ! [ ar [ 10 +

K48, A 0.4mm R RN 6 7

|Basicdam | Reference profile Tolerances | Rating | Factors | |_iTooﬂ1 form |_i0pefating baddash

4 3% Gear 1 Modification for wire erosion

4 i‘ automatic
i‘ automatic (final treatment)

B2 Modificatio

Spark gap 5 -0.4000 | mm

'+, Modification for wire erosion

GO AR BCRIRIRE € SCIUE, DI R 2t MR T

2D geometry @
esng EERe@YYY ERE 8
= | | Property Walue ol
4 Gear 1
Number of teeth 6
4 Tooth form
L > automatic (final treatment) [T False
4 Modification for wire erosion True
Color B cyan
Type of line continuous
N Line width 0
A Trace of the tooth tip 7] False E
4 Gear 2
Number of teeth 7
4 Tooth form
> automatic {final treatment) True
Trace of the tooth tip [ False
4 Generate
Number of rotation steps 10
—— Rotation steps for flank alignment 100 L
Make automatic flank contact False
Check for collision [7] False
4 Pair data
» Center distance 74.7350 mm
I Active tip drde [Z] False
> Active root drcle [7] False
I* Operating pitch dirde [ False
- Path of contact True
1 ] s < - m J r

K149, HEAT-0.4mm JECER E] BRI 4
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5.4 &UIFIEEFERNEERNEE

SRRV BN TR 2RV E], 06 TR A P I 2
"Tooth form" it T I 120 5% .

WJEHIRT

H I~
ey

"CylGearPair 5" 3 A

Mo BRGEIXAN ),

1E

E"Modification for wire erosion” ':F'é/ﬁ\%ﬁl E"J)‘ﬂEﬁl‘Eﬂ IZ:?:, JZ/ME*HE'I?#/I\?% E@Eﬁéo
ﬁiraﬂﬁﬁ\ﬁﬁ)\#/l\ﬂfE@J"Modification for wire erosion"':i:l ’ ﬁ%ﬁ%ﬁﬁé E(]—A:F_“o ﬁ}ﬁb’?ﬁ{ﬁ
"Choose as result" . £ EREMEF, BT THEDEIER True,

| Basic data | Reference profile | Tolerances | Rating | Factors | I_iToomform |_3:Operaﬁngbaddasl'1

4 ﬁ- Gear 1

4 i‘_ automatic

4 i:} Gear 2

4 i‘ automatic
i‘ automatic (fin

i‘_ automatic (final treatment)
& Modification for wire erosion
" #, Modification for wire erosion

Modification for wire erosion

Spark gap

-

-0.1500 mm ]

Results :|

Calculation of Gear 1

2D geometry

[Meshing

=
THEREDH YN % 2 BE R

4

| | Property

-

1 |

Fhm = O RS e

4 Gear 1

MNumber of teeth

4 Tooth form

4 automatic (final treatment)
Color
Type of line
Line width

4 Modification for wire erosion
Color
Type of line
Line width

4 Modification for wire erosion
Calar
Type of line
Line width

Trace of the tooth tip

4 Gear 2

Number of teeth

4 Tooth form

Value |~
&

True |E
B blue
continuous

a

True
W black
continuous

a

True
continuous
a

[ False

7

m

| b

50.

B NIV BAR A — A i e AT B

A DAE S U R T B B A BT EP IR . B R UIRIZ b sl . L4~ T
HRERISMEFCER, L H bR

55 {HEEKEA

3D

3D KA A L@ F 3 s /NS EAR A B (R0 2D Bt —#F) o XASHT LR T K. AT DA

Parasolid (% STEP & 5-1% .
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3D geometry @

Tooth form Gear 1 ']UT_I]J ;I Lé % ﬁ'l

dal = 35.3664 mm, dfl = 29.0173 mm, Asl = -0.0690 mm

K51 JL%H
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