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1 Example problem, starting KISSsoft

11 Example problem

A helical gear pair isto be designed such that it has alifetime of 5'000h when transmitting 5SkW at
400Rpm (Application factor = 1.25). The ratio shall be 1:4 (reducing speed), the gear materia is
18CrNiMo7-6. The gear pair isto be optimized in terms of noise/contact ratio. The lifetime
calculation isto be performed according to 1SO 6336, method B.

12 Starting gear pair calculation

After having installed and released K1SSsoft astest or commercia version (see installation
instructions), start KISSsoft using ,,Start/Program Files/KISSsoft 10-2008/K|SSsoft*. The
following window will appear:
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Figure 1.2-1: Start KISSsoft, KISSsoft main window.
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Figure 1.2-2: Selecting cylindrical Gear pair.

The example used in this tutoria can be opened using “File/Open” and selecting ,, Tutorial-009-
Stepl* (to “Tutorial-009-Step5”), see figure below or using the Module tree window Tab

“Modules”, select the

Cylindrical Gear pair calculation. In each of the different sections of this

tutoridl, it will beindi

cated which step should be opened.
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Figure 1.2-3: Optionsto opening the example problem files at different stages of progress.

2.1 Executing rou

2 Rough sizing of gear pair

gh sizing function

KISSsoft offers a function where a sensible gear pair is proposed based on the power rating and
lifetime required alone. For this operation is used the rough sizing function.
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To get directly to thislevel

, open the file ,,Tutorial-009-Stepl.212”.
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Figure 2.1-1: Start Rough Sizing



The power rating can be defined. Furthermore, the analysis method and the gear materials should be
selected from the drop down list (press small vertical arrow). Of particular importanceis the
required ratio including the definition of a permissible ratio error (here 5%). Other parameters such
as helix angle or centre distance may aso be pre-defined. In the input window ,,Rough Sizing*

group ,geometry’ it is possible to make some further inputs for example number of teeth, geometry

proportion, centre distance.
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Figure 2.1-2: Input window “Rough sizing”,group ‘Geometry’ - Condition number of teeth, gear 1.

Take the button “Condition” in the input window “Rough sizing” group: ‘Strength’ and the desired
size of safety can be inputted.

B Roug sizing The datadisplayed in the
| Condtors | Resuts | columns can be changed
ofwml “ bfml  bfwl  miwml  BE1 ez x s 2 : ‘ using right mouseklick.
83,500 49,665 49,665 2,500 0.000 13 51 0.610 0,993 1.201 0,000
83,500 45,679 45,679 2,750 0.000 12 47 0.497 0.454 1,305 0,000
93,500 30,311 30,311 1,750 0.000 Z1 83 0.607 0.957 1.367 0,000 .
93,500 33.131 33.131 2.000 0.000 18 73 0.588 0.781 1.353 0,000 Lifetime .
104.000 22,493 22,493 1.750 0.000 24 94 0.351 0.089 1.600 0,000 v
104.000 *,000 2 82 i
114,000 19,173 19.173 2,000 0,000 23 an 0.367 0.149 1.578 0,000 Application Fackar i [%]
114.000 20,325 20,328 2.250 0,000 20 81 0.321 -0.152 1.597 0,000 Hunting
124,000 16,100 16,100 2,250 0.000 22 87 0,390 0.246 1.548 0,000
134.000 14,702 14,702 2.250 0,000 23 94 0,453 0,671 1.489 0,000 dn'— [mm]
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Figure 2.1-3: Helical gear pair rough sizing, Defining power rating, required lifetime, analysis method and material.
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Using the button “Calculate”, KISSsoft will calculate different possible gear pairs meeting the
requirements. These solutions are shown in alist. To select a solution (here with centre distance of
104 mm), click on it and press “Accept”. The datawill be visible in the main window:

Basic data Reference proflle | Tolerances | ° TO get d”.ectly to thIS
SeameiLy level, open thefile
Mormal module m Z.DDDD: mm E] Gear 1 Gear 2 ”Tutorial_oog_
Pressure angle at normal section a 20,0000 | * D Mumber of teeth z | 21 g2 Step2212“

_.spur gear W Facewidth b 22,9940 22,9940 | mm

Helix angle at reference circle B 0.0000 | @ Profile shift coefficient x .. 0.3318 D [:J
Center distance a 104,0000 | mm E] Quality (I1501328) Q & 6|

Skrength

Calculation method :ISO 6336:2006 Method B W Reference gear :Gear 1 V
Required service [fe H 5000,0000 | h E] Power P 5.0000 | kw (i) E] [:]
Application Factar K | 1.2500 D Torque T 119.3662_ T ®

Face Inad Factar K. 1.1079 Fl E] Speed n 400.0000 | 1fmin )

Material and lubrication

Gear 1 18CrMiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9710 {MQ), core strength ==25HRC Jominy J=1Zmm<HRC2E % [:]

Gear 2 18CrMiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9710 (MG}, core strength ==25HRC Jominy J=12mm<HRC2E E]

Lubrication |Cil: I30-¥G 220 | il bath lubrication w [:]
Figure 2.1-4: Module, number of teeth, width and profile shift coefficient as proposed by KISSsoft.

2.2 Modifications

The theoretical values calculated, e.g. for the width b of the gears, can now be modified manually.
Change the width of gear 1 to 28mm, gear 2 to 27mm (type values into respective fields).

The following window will show, giving information about the reference profile and the profile
shift coefficient:

With Tab ,,Reference profile can the reference profile now be modified with the Drop-down list.

Basic data Reference profile Tolerances

Gear 1 Geat 2
Configuration Reference profile gear b Configuration Reference profile gear w EJ
Processing Final treatment e l:] Processing Final kreatment w [:]
Reference profile |1.25 /0,35 ¢ 1.0150 Reference profile 1,250,353 1.0 130 53.2 Profil & e [:J
Dedendum coefficient h 1,2500 Dedendurn coefficient h 1,2500
Root radius Factar p 0.3500 . Root radius factar p . 0.3800 .
Addendum Factar h'se 1,0000 Addendum Factor R 1.0000
Protuberance height Fackar e 0.0000 Prokuberance height Factar b 0.0000
Protuberance angle {o B0 0.0000 | ¢ Prokuberance angle a 0.0000 | #
Addendum hrae 0.0000 Addendum h'ear 0.0000
ramp angle [ 0.0000 | @ ramp angle Qe 0.0000 | ¢
topping tool topping kool

Figure 2.2-1: Tab "Reference profile" information on reference profile.

To theright of the profile shift coefficient, a sizing button is available. Using this button, KISSsoft
will propose a sensible profile shift coefficient according to different criteria. In this example, the
profile shift coefficient should result in balanced specific sliding. For this, press the “Size button”,
see marking in the below window and the window as seen in Figure 2.2-2: is shown. By selecting
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the “Radio button” and pressing “OK”, the respective profile shift coefficient will be used and the
window will close.

Basic data Reference profile Tolerances

Geometry

Normal module m- j ZDDDD i Gear 1 Gear 2
Pressure angle at normal section a. | 20,0000 = [:] Mumber of keeth | 21_._ gz

spur gear v/ Facewidth b 28-:' 27 | mm
Helix angle at reference cirde B .. D.DDDD._ I Prafile shift coefficient D.SEIEI.: | 1.1 .. D
Center distance a | 1040000 mm (=] qualty (50132 @ | &l [ &

e Sizing of profile shift coefficient

— omr 2 o Different methods for defining a sensible profile shift

For optimum specific sliding 0.4085_' '_ o092 ® coefficient are available
For minimurm sliding welocity 0. 185?._ _. 0.3320 O
e || i O « Resulting / proposed profile shift coefficient
Faor maximur flank safety 0.5190| | -0.0013 (@]
For maximum scuffing safety 0.3910.' '. 0.1267 O
For gear 1 without undercut and point at tip {min) -0.2283._ _. 0.7460 Y
For gear 1 without undercut and point at tip fmax) 0.9621 | | -0.4444 E : i L .

T o Maximum and minimum values (pointed tooth /
For undercut boundary per gear -0.2283| | -3.7961

i undercut)
For minimum topland per gear 0.9621 23742

’ Ok ] I Cancel l

Figure 2.2-2: dialog window; Sizing of profile shift coefficient

The profile shift coefficient is now available in the main window. Pressing in the Tool bar theicon
“Y” (or the button “F5”) in the main window it will start the analysis. The safety factors for tooth
root and flank, the safety against scuffing (flash and integral temperature criterion) and the contact
ratio are calculated (s. Figure 2.2-3: adapted profile shift coefficient, Execution of calculation,
results). The main mask should now look as follows (there may be small differencesin e.g. the
profile shift coefficient):
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- KI35sys

¥ Bibliography and Index Results

& x| Geometry
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Results
Cankact ratio {Transverse/Overlap/Tatal)

1.5452/0.0000/1,5452 s

Gear 1 Gear 2
Actual tip diameter d. . 47.564 168.367 mrm
Root safety 1.9455 17714
Flank safety 1.0705 1.1704
Safety scuffing (integral) 4.5164
Safety scuffing (Flash) 12.9820 it

> : =l v
Manual | Search Resulks | Messages | Information |£ >
CONSISTENT

Figure 2.2-3: adapted profile shift coefficient, Execution of calculation, results.

3.1 Starting the fine sizing function

e Toget directly to
thislevel, open
thefile ,,Tutorial-
009-Step3.212«.

Now that a gear pair meeting the requirements has been defined using the rough sizing function,
this gear pair should be optimised. The objectiveisto get agear pair with an optimal contact ratio.
Open the “Fine Sizing” go to “calculation” Fine Sizing and awindow “Fine Sizing” will appear.

XE KISSsoft - Cylindrical Gear. pair [Z012] - Tutorial-009-5tep3.712

File  Project  View BE[WEEWLGS Report  Graphics  Exktras  Help
; > A ¥ Run FS & == j "] :&
2 HZ W Aok
Maodifications i |
Projects _ Taoth Farm ata | Reference profile | Te
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- Connections Operating backlash i
- ersseFI helical gear) Master gear E e i i
- Cwlindrical gears AEMATIS
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- Shaft-Hub-Connecti =~ 049N 2i2ind S——
B Splines (geometry &) B9
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g Tutorialoog © T

Figure 3.1-1: Start “Fine Sizing”.
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In this window, parameter ranges and step sizes can be defined. KISSsoft will then search for a

suitable gear pair solution within these parameter ranges:

M Fine Sizing Define required ratio and

- . B .
—_— — : _— permissible error
Conditions T | Conditions IT Resulks Graphics
Maximal no of solutions M 300 ._ w tO 300

MNominal ratio/deviation in % i <,0000 | | 2.

i Mximum step Using the sizing buttons,
Normal rodule i [ 1.5000_? 2.0000 | mm n.zsnnzg mm /K ISSsoft will propose
Pressure angle at normal section 5} 200000 [ 2‘0.‘0‘060 [ = DDDDD 2 / $ns bl e ranges
Helix angle at reference diameter B S.DDDD; 15,0000 | @ 5.0000:; ) E]
Centre distance a : 104.0000 | _ 1040000 | mm : 0.0000 | mm [
Profile shift coefficient % [ 70.6000; :. I.DDDD.. g

Chose whether the centre

Gear 1 Gear 2 H H H
] N distance remains fixed or
Maximum tip diameter d. 999999,0000 | 999999,0000 | mm nOt
Minimurn raot diameter dim | 0.0000 0,0000 | om
Mumber of teeth z El il ol O
Accept [ Calculate ] [ Report, I l Close ]

Figure 3.1-2: Fine Sizing window, definition of parameters.

- Rangefor module

- Rangefor helix angle

- Range for centre distance (to activate, set flag ,,Variable centre distance*)
In addition to this, the following can be defined

- Upper limit for the tip diameter

- Lower limit for the root diameter

- Number of teeth (if 0 isused, the number of teeth will be defined by KISSsoft

automatically)

For this example, the settings should be chosen as shown in Figure 3.1-2: Fine Sizing window,
definition of parameters. The sizing is executed by pressing ,,Calculate”. A list is shown, where dll
solutions are compiled (see Figure 3.1-3: Result, List of solutions found). In this example, the
objectiveisto get agear pair with low noise. For this, see the report as shown in Figure 3.1-3:
Result, List of solutions found, where the variants are rated according to different criteria. (e.g. Ac).
A suitable solution, which we use, is No. 31 (see marking).
The variant can be selected with double click or using the button ,,Accept”.
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M Fine Sizing

| .C.oncii.l.:iénsl- .C.oncii.fiéns II| Resulks i .G.raﬁhics

Hr. a [mm] ., [mm] a[®] B z: Z: x x5 3 & i
19 104,000 1.500 20,000 10,000 27 109 -0.029 615 0,995
20 104,000 1.500 20,000 10,000 27 110 -0.263 718 0,995
21 104,000 1.500 20,000 10,000 27 110 -0.363 697 0,995
22 104,000 1.500 20,000 10,000 27 110 -0.463 B73 0,995
23 104,000 1.500 20,000 15,000 26 106 0.514 498 1.483
24 104,000 1.500 20,000 15.000 26 106 0.714 484 1.483
25 104,000 1.500 20,000 15,000 26 106 0.614 =t 1.483
26 104,000 1.500 20,000 15,000 27 106 0,359 582 1.4583
27 104,000 1.500 20,000 15.000 27 106 0.259 566 1.483
28 104,000 1.500 20,000 15,000 27 106 0.159 548 1.483
29 104,000 1.500 20,000 15,000 27 107 549 1,483

1.500 631 1,483

1,500 i
32 104,000 1.500 20.000 15.000 7 108 -0.016 -0.516 704 1.483
33 104,000 1.750 20,000 5.000 23 93 0.315 0.979 475 0.425
34 104,000 1.750 20.000 5.000 23 a3 0.415 0.879 453 0.428
35 104,000 1.750 20.000 5.000 23 a3 0.515 0.779 445 0.428
36 104,000 1.750 20,000 5.000 24 95 0.067 -0.360 P32 0.425
37 104,000 1.750 20.000 5.000 24 a5 0.167 -0.460 707 0428
33 104,000 1.750 20.000 5.000 24 a5 0.267 -0.560 L6380 0.428
39 104,000 1.750 20,000 10,000 23 9z 0.279 0.527 459 0,853
40 104,000 1.750 20.000 10.000 23 az 0.379 0.727 474 0.853
41 104,000 1.750 20.000 10.000 23 az 0.479 0.627 456 0.853
42 104,000 1.750 20,000 10,000 23 93 0,189 0,362 578 0.853
43 104,000 1.750 20.000 10.000 23 a3 0,259 0.282 559 0.853
44 104,000 1.750 20.000 10.000 23 a3 0,389 0.162 533 0.853
45 104,000 1.750 20,000 15,000 23 21 0,159 0.2e9 556 1.271
46 104,000 1.750 20.000 15.000 23 a1 0.259 0.169 533 1.271
47 104,000 1.750 20,000 15.000 23 o1 0.359 0.069 518 1.271 v
< | >
’ Accept ] [ Calculate ] ’ Results ] ’ Close
Figure 3.1-3: Result, List of solutions found.
Analysis of the results (Assessment of important characteristics)
Comment:
No. = Number of the variant
diff i = Deviation from the nominal ratio in %
kg = Weight in kg
Slide = Specific sliding (maximum value)
v.Slide = Sliding velocity (m/s, maximum value)
AC/AE = Begin working depth AC / working depth AE
(Friction)
s_Rig = Variant on the stiffness during rolling (N/mm/mym)
(Calculation WITHOUT taking into account the exact tooth-shape)
l-eta = Losses in % (l1.0-total efficiency)
Safety = Safety (Tooth root and flank, 0 = high, 1 = medium, 2 = low)
(SF-min: 0.60/ 1.20/ 1.40 SH-min: 0.60/ 0.90/ 1.00)
Summary = Overall assessment (weighted)

(50.0%:s Rig 20.0%:diff i 10.0%:kg 35.0%:Slide 0.0%:v.Slide
0.0%:AC/AE 10.0%:1-eta 100.0%:Safety)

(For this table it can be said in general: the smaller the value the better!)

No. diff i kg Slide v.Slide AC/AE s_Rig l-eta Safety Summary
1 0.926 4.969 1.041 0.187 0.517 1.903 1.077 1.362 0.663
2 0.926 4.957 0.863 0.190 0.470 1.904 1.068 1.387 0.672
3 0.926 4.945 0.709 0.205 0.421 1.973 1.093 1.400 0.677
68 1.250 5.026 2.518 0.272 0.473 0.135 1.643 0.748 0.410

69 .250 5.010 1.826 0.291 .426 0.130 1.664 .768 .414
70 1.250 4.994 1.344 0.310 0.379 0.123 1.733 0.778 0.416

=
o
o
o

Analysis of the results
(with the variant index in decreasing order)

Analysis of the results
(with the variant index in decreasing order)

Best variant for accurate ratio: 14 15 16 32 39 40 41 48 49 50

Best solutions for weight: 9 28 13 8 31 27 11 12 7 30 ...

Best variants relative to friction (AC/AE): 55 70 38 67 50 61 22 64 44
Best solution for stiffness: 17 18 13 15 19 14 16 20 21 22

Best variant for strength: 65 68 48 66 69 63 67 70 62 64

Best overall variants (summary) : 65 48 66 67 49 68 50 63 69

64

Figure 3.1-4: report of solutions found, rating of solutions.
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Note: the procedure has been described here only briefly. In reality, a careful investigation of the
solutions as listed under “Geometry” should be done. It may well be that another solution is to be

preferred due to other considerations. Use the “Graphic” button to compare the solutions

graphically:
M Fine Sizing
| .C.oncii.l.:iﬁnsl.' .C.oncii.fiﬁns I-I | .Résﬁits Graphics i
Minirmurm Flank safety Morral module
1.200 —] 2,000
26
29
15 48 a 65

— 8 3 32 40

1,150 W Al e . 1,750
524 el "
. s fé &9
21 70
22
1.100 — 1.500
12 59

= ]
1.050 —] % ) o
' 11 10 4 5 ]

3 Be ek

= 5155 g4
1.000 T . T ' | ' T ' 1

1.10 1.30 1.50 1.70 1.90 Z2.10

Minimurm rook safety
EMinimum roat safety g ;_‘ El:ﬂinimum Flark safeky [ \;] |Norma| madule |
Accept ’ Calculate ] | Report | ’ Close

Figure 3.1-5: Graphical comparison of solutions.

3.2 Results of the fine sizing function

The contact ratio is now dlightly above 3.1 (see Figure 3.2-1: Results and data as defined by the
fine sizing function), which means that the variation of the contact stiffnessis small during the

meshing and vibrations will be minimal.
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e Toget directly to
thislevel, open

XX KisSsoft - Cylindrical Gear pair [Z012] - Tutorial-009 Step4.712

=)

File Project “iew Caleulstion  Repark  Graphics  Extras  Help

D2EHR P 2B 38 QFEH KiISSggFT| thefile

Modules 8 X|| Basicdata | Reference profile I Toleranices Aeiemets o g;;zréa;é?‘og-
= Tacthing A . .

(= Cylindrical gears = SEometny.

Face gears [7060]

9 Worms with enveloping

% Crossed helical gears an..
5 Shafts and Bearings

el Shaft calculation [Wo10]

Center distance

Strength

)
a 104.0000 | mm
|

Qualty (1501328) & |

1150 6336: 2006 Method B

# Single gear [2011] Normal madule m 1.5000 | mm Gear 1 Gear2
@y Cylindrical Gear p...
4 Pirin with rack [216] Pressure angle at normal section a 20,0000 | © Humber of teeth = | 27| | 107
@ Flanetary gear [2014] — - ————
22 Three gears [2015] |Gear 1 helix right hand S ? Facewidth b | 28.0000 | ZT‘UUUU| mm
o %évsuaur:dg:;sm[jngl:a]rs[ Helix angle at reference diameter B 15.DDUUJ o Prafile shift coefficient = i 1} 2556| |

|

Calculation method VE Reference gear EGear 1 | [ Details. .. ]
B Roller hearings [wiSn]
—— —
=1 FlﬂlT.b.B.a.nqs:l ) M Lfetime H ‘ 5000.0000 | b (&) Power P | soom| kv O
Modules Projects
e application factor k| 1.2500 Tarque T 19362 A @
Contents g X
B Coreal Face load Factor K | 1.2100 O Speed n | 4000000 | 1min O
[# Connections
[ Springs Matarial and hubrication
[ Gears
. sppendix: Bibliography and Index Gear 1 ‘lﬂCrNiMﬁ-& Case-carburized steel, case-hardened, 150 6338-5 Figure 9{10 (MQ), core strength >=25HRC Jominy J=12mm<HRC2E v|
Gear? |1BCINMO7-6, Case-carburized stesl, case-hardened, 150 £33-5 Figure 9/10 {MQ), rore strength »=25HRC Jominy I=12mm<HRC28 v
Lubrication ;OI\: 190-4G 220 v! !O\\ bath lubrication vl
|Results & x| |Geometry 8 x

TSR e Y% ¥ % P S
Conkact ratio (TransversefOverlap/Total)  1.6099(1,4829/3.0928 E S il 3
Gear 1 Gear 2 = S L
Actual tip diameter d.. 45,696 168,305 mm \
Safety Factor root 1,4953 1,3653
Safety Factor Flank 1,1504 1,2353
Safety scuffing (integraly 4.2715
Safety scuffing (Flash) 10,6018 —
? . - - = v
Contents | Index | | Resuts | Messages | nformation | < ¥

CONSISTENT

Figure 3.2-1: Results and data as defined by the fine sizing function.

The resulting gear geometry is shown in a graphic window. It may be made a floating window by
dragging it from using the right mouse button.

Figure 3.2-2: Resulting tooth form (base circle and line of action are shown in red)
The contact stiffness can be shown using “Graphics/ Evaluation/ Theoretical contact stiffness”
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pair [Z012] - Tutorial-009-5tep4.712

Evaluation 3]
Report WEEEE Extras  Hel .
Rzl L S EE— D T T ‘Thsuretical contact stiffress V‘H e B £ |L'y ‘:’J )
) a | = E =]
3 g | om0 5 =
J valuation | Specific sliding } -
Path of contact » Contact stiffress [Mfmm/um] =~ Coordinate system
8 x T hi Flash temperature 60.0 7 = Mumber ... | user-defined
|| Searpump P Hardering depth - Frem | 0.0000
| | AGMAZZS | Theoretical conkack stiffness 1 D 4,0000
| | Unit
Closa » ‘woehler lines gl H

Safety Fact (= Contact ...  user-defined
et - 1 arety ractor curves e o

13] @il || 3Pe=port * Tection a. 20.0000| @ ] ot szise

14] . | - - - - © SeUnit | MSmmfum
Settings o W +

L e e v 200 legend | Falss

Single contact True
[+ Stiffness curve True

oo T T T 1
Calculate contact-stiffness from tooth-form
0.00 1.00 2.00 3.00 4.00
humber of base pitches Stiffness (xm, shi 21,73+ 1,01 {Nfmm/pm}
& | |As=-0.0630/-0,1200 da=45 696168, 305
. | 5 |a=104.000, sps a=1,612

Figure 3.2-3: Theoretical contact stiffness.

3.3 Dimensioning of a deep tooth form

In the next step the existing solution is more improved. The transverse contact ratio €a should now
be increased to 2, by using a deep tooth form (target size can be define under “Module specific
settings” Tab “Sizing”). Again, an optimised tooth form should be proposed by K1SSsoft.

ELKIsSsoft - Cyl pair [2012] -Unnamed.

& X|| Basic data | Reference profile | Tolerances |
= Toothing =
o = Cylindrical gears

H & single gear [2011]

- By Cylindrical Gear p... T
= ﬁ Pinion with rack [216] = e ——

o (& Planetary gear [2014] Required transverse contact ratio }
. ®E Three gears [2015] B
s g: Four gears [2016] =
i EQ Bevel and Hypoid gears [ = :
- B Face gears [2060] FRimiFU e
! Worms with enveloping ...

Sizing of gear geometry (23, Z4)

H Ratio Facewidth to normal module by | 6,0000 | | 20,0000 |
‘% Crossed helical gears an...
i 2 sSplines (Geometry and St... Ratio Facewidth ko reference diameter, gear 1 bid | D.DDDEI| | 1.6DDD|
[z Connections
& shaft-Hub-Connections Ratio Facewidth to center distance bja | 0.0000] | 0,700

. [ Interference fit connectio... |

Figure 3.3-1; Modul specific settings

For this, the fine sizing function is used again. In the fine sizing window, select ,,Conditions 11”” and
set the flag ,,Sizing of Deep tooth form* and execute the fine sizing again using “Calcul ate”.
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M Fine Sizing

Canditions I | Conditions 11 i Results .G.raé.wics Bl
[ calculate geometry anly

[ permit undercut

Reject results with specific sliding higher than 3
Consider minimum tooth thickness

[] allow small geometry errors

Suppress inkeger ratios

List of miling cutters For reference profile

|D0 not use milling cutter

[ calculate contact stiffness [224]

[ suspend results which do not meet required safety Factors
Minirnurn number of teeth

Minirmurn between rook form diameter and active root diameter

Minimurn between rook Form diameter and base circle

zing of deep tooth form (transverse contact ratio = 2.00007)

i
die-d
do-d

| Calculate

Accepk Report

Close

Figure 3.3-2; Fine Sizing; Condition II select ,,Sizing of Deep tooth form*

The best solution in terms of noise now is solution No. 23. After than the variant can be selected
with double click or using the button ,,Accept.
The respective gear data is made available in the main window of the gear pair analysis module:
Since the reference profile has been changed.
The new gear datais now available (changes in number of teeth, helix angle and profile shift
coefficient), the calculation of the contact ratio is executed:

ol

Modules | Projects

Manual ‘ Search

XE KISSsoft - Cylindrical gear. pair [Z012] - Tutorial-009-Step5.712

#y Cylindrical gear p...
& pinion with rack [2013]
D Planetary gear [2014]

Pressure angle at normal section a [ 20,0000 | =

% Thres gears [2015) Gear 1 helix right hand

~|

#% Four gears [2016]
~ i Bevel and hypoid gears [
- wl Face gears [2060]
# wworms with enveloping ...
- % rossed helical gears an...
Shafts and Bearings

Center distance

Strength

Helix angle at referencecide B | 10,0000 °
a | 104.0000| mm

Fle Project Wiew Calculstion Report Graphics Extras  Help
X R E= | # Ess
DR2HE R ZERIE LB KISSsoFT
B e, el ase 10-2006 B
Madules 8 X|| Basicdats | Reference profile | Tolerances |
= Toothing ]
= Cylindrical gears GEBIvist
& Single gear (2011] Hormal module m | 15000 | ram Gear 1 Gear 2

=
=
= @

Mumber of testh z 27 110
Facewidth b 26,0000 27.0000 |

Profile shift coefficient x 0.3359

Quality (IS01328) Q

[

|

[ BN
L

o

i

offa Shaft calculation [w010]
B Foller bearings [w050]

Calculation method iISO 6336:2008 Method B

- Plain bearing
& Hydrodynamic journ...
~ & Hydrodynamic axial i
Connections ™

Required service life H
Application Factar

Face load Factor

T ——

50000000 | h

6 [ 1zsm
Ko | 1.1407

v|  Referencegear  |Gear 1 ~| [_petais... |

[ Power Pl s O [
Torque T 118,3662 | M ®
Lol Speed n | a00.0000] ymin O

| Resuks | Messages | Information

x: -11,7208 mm, y: 26,8373 mm

Manual B X[ Materisl and lubrication
& Ganeral :
é T;”;;ﬁg Gear!  |18CrNIMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQ), core strength »=25HRC Jominy J=12mm <HRC23 vJ &
é i!‘:f::(‘:zdnfea””gs GearZ |1GCHNMG7-6, Case-carburized steel, case-hardend, 150 6336-5 Figure 9410 (M), core strength »=28HRC Jominy J=L2rmm <HR.C23 \7\
[# Springs Tai: | (@ [
P Lubrication |01l 150-4G 220 | O bath bbrication |
[ Diverse
- KI555ys
& Bibliography and Index Results B x| |Geomstry 8 x
et s FTY L kR L
Contact ratio (Transverse{OverlapTatal) 2.0005/0,9349/2.995¢ S — -
Gear 1 Gear 2 e
Actual tip dismeter d 45,508 164,550 mm F
Root safety 15679 1.3862
Flank. safety 1.2206 1.3142
Safety scuffing (inteqral) 4.2227
Safety scuffing (Flash) 7.4375

COMSISTEMT

Figure 3.3-3: new gear data and results, in particular Contact ratio.
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The resulting gear geometry is shown in a graphic window.

>
¢ | 5
Figure 3.3-4: resulting gear geometry.
| Baslflata ‘ -P;-F.erence profile DTolrerancesr |

Gear 1 Gear 2
Configuration |ReFeranca profile gear v| Configuration iReFerence profile gear
Processing |Final treatment vi Processing iFinaI treatrment
Reference profile !Own Input v| 4 Reference profile |Own Input
Label | | Label | |
Dedendum coefficient Dedendum coefficient b ‘ 1‘4?5707|
Root radius Factor Root radius Factor o'e 0,3549
Addendum coefficient B Addendum coefficient Hae ‘ 1.2250 |
Protuberance height Factor Protuberance height Fackor b ‘ 0.0000 |
Protuberance angle [E Protuberance angle Qe ‘ 0.0000 [
Tip Form height coefficient Tip Fiorm height coefficient P e 0,0000
Ramp angle Ramp angle (% ‘ 0,0000 ! &
[ topping tool [ topping toal

Figure 3.3-5: view the deep tooth form in the tab ,,Reference profile*.

The contact ratio is now very closeto 3 (see resultsin Figure 3.3-3: new gear data and results, in
particular Contact ratio), resulting in avery even contact stiffness:

Evaluation

: : R
|Theoret|ca| contact stiffness v| H 2 E ‘_EE L‘L - _‘,J
A | Property Yalue %
onkact stiffness [Mimmfpm] = Coordinate system
60.07 [ Mumber of base pit... user-defined
C From 0.0000
i ko 4,0000
© . eUnit
40.07 . [= Contact stiffness user-defined
g -Fram 0.0000
1 - ko 53.5760
i - ik i arm
20.07 ¢ legend [] False
R Single conkact True B
[#- Stiffness curve True v
< | (&
0.0 Y T T T T T T 1
0.00 1.00 2,00  3.00 4,00 Calculate contact-stiffness From tookh-Form
Mumber of base pitches Stiffress (xm, sk 22,32 4= 0L00 (Kmm/prm)
¥ | |As=-0.0690/-0.1200 da=45.805/169.550
¢ | 3 2=104.000, eps.a=2.000

Figure 3.3-6: Theoretical contact stiffness.
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3.4 Further details to the strength analysis

For the fina strength analysis, information on the lubrication and face load coefficient is required.

Strength

Calculation method 150 6336: 2006 Method B | Reference gear lmear 1 |
Lifetime H | sooooooo|h Pawer P soomo| kw O

Application factor ke 1.2500 Tarque T 1193662 im @
Face load Factor K 1.2221 Fl |' Speed no| 4000000 tfmin O

Material and lubrication
Gear 1 18CrNiMo7-6, Case-carburized steel, case-hardened, DIN 3990-5 Figure 4af4b (MQ), core strength >=28HRC

Gear 2 :18CrNiM0?-6, Case-carburized steel, case-hardened, DIN 3990-5 Figure 4a/4b (MQ), core strength ==28HRC

Lubricatiﬁ (0il: E550C Spartan EP-220 ) | :Oil bath lubrication

Figure 3.4-1; input lubrication and call for define of Face load factor

Define the kind and the type of lubrication in the main window (see the left and right marker):
Thelist of lubricant type can be extended with the Dada base tool.

The lubricant temperature is defined with the ,,Plus button® (right marking).

The input of ambient temperature or temperature of housing may be defined with the Tab
“Operating backslash“. See the marking in the below window.

EBasic data Reference prafile Talerances Modifications | |24, Tooth Form 55, Path of contact (=, Operating backlast) |

Influences due ko inaccuracy at manufacture

Accuracy class of axis position acc, Distance hebween bearings L | 0.0000 | mm []
Accuracy class

Influences during operation

Body temperature Gear 1 Te SD.DDDD: e Relative water absorption during swelling w [ | vl fiber-reinforced
Body temperature Gear 2 T- SD.DDDD: B Relative water absorption during swelling w | | vl fiber-reinfarced

Temperature of housing  T- ._ 50.0000 e Reference temperature Tres

Housing material EEN-GJL-ZDD [{ee} 20‘), Cash iron.ll'laiqa grapHite, untreate:i, 150 6336-5 Figure 3c,i;1c (‘MQ)_. pv
Label

Coefficient of thermal expansion far housing  a- 11.?000‘ 1E-6/°C

Figure 3.4-2: Operating backlash.

Il Define face load factor. g|

e Thefaceload coefficient can be define according

e cetecion Fcter fore ¥ to methods A, B or C (see DIN 3990 or SO 6336)

Type of pinion shaft 1506336 Figure 138 |

Pasition of Contact pattern [Favaurable |

Support sffect o v e For instructions on the face load coefficient, see
Pirior: shaft ,.Kisssoft-anl-002-D-Eingabe-des-

Breitenlastfaktors-K HB.doc “ which is available

Bearing span | | 56,0000 | mm
= from the K1SSsoft customer support
Span 5 5.6000 | mm |:|
e e e Normal case no changes are here necessary.
Tooth trace deviation
due to deformation {without lead correction Factor) Fuc 11987 [ um []
due ko deformation {with lead correction Factor) Fan 1.1987 | pm
due to manufacturing [ - 12,0416 | pm [

o [ = ]

Figure 3.4-3: Define further parameters, especially face load coefficient.

Important remark:
If the strength analysis and life time calcul ation important for the evaluation of Gear fine sizing,
you must define the input data, before the gear fine sizing is done.
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