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1 %
1.1 %

% 1506336 Method B, 7 HTRIAGRHIGREE . fEAGIH, Harisgiti . 2a /%50
15 F 75 A AR U A8 Th R AR B B
N P EEE R R RS R, I

Gear 1 Gear 2
HiZ [mm] 6 6
12 ff [degrees] 5 5
JE 714 [degrees] 20 20
titk 25 76
% % [mm] 44 43
EE 18CrNiMo7-6 case-hardened 18CrNiMo7-6 case-hardened
BT F4E [Nm] 3360 follows
B FEIE [Rpm) 440 follows
INAEESS ¢ 1.25 1.25
{5 F 7w [h] 20’000 20’000
AT WA 4 s
PR (%] R A [%] AR HL [%]
10 20 20
20 50 30
40 80 90
30 100 100
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2 fTHERF

2.1 FFBEH

— H KISSsoft % %% s, H P el kxS “ I iG — F2 P —KISSsoft 03-
2013—KISSsoft” T HEF. HEANH P EIESREGE, BIEW T EATR:

[¥] Ksssoft (165) = | B o)
Fie Project View Calculation Report Graphics Extras Help
@ SN = &I
CoREnlEE & KISSgoFT
Release 03/2013 B
Modues g x x
4 Toothi - —
& single

The KISSsoft user interface follows a consistent NEWS
concept. Information about this is found in chapter

“Elements of the KISSsoft User Interface” of the ~ Loos0ft Release 03/2013 Beta Version:

Test it now
S Kisssoft Welcomes MSC Software as New
Technology Part:
Simplified Modelling in KISSsys

en jons  Mew Profiles for loping Worm Wheel
about your current input of dats, you can cick into KISSsoft AG: New Address!
the input fiekd and press key [F1].
If you have additional questions the best way to find
answers is to search in the hel files, see left below.

othing
4 Cyindrical gears ‘ ‘

CURRENT TRAINING COURSES
IF you need support you can find Your CoNact N the | gyt 2nd gears advanced training
menu item Help > About KISSsoft. 2-parts

Modules | Projects 15, April 2013

16. April - 18, April 2013

Manual 8 x The ltest tutorials are avaible for download on our s s
website on the page Instructions. Small gears in plastic or sintered material

19. Apri 2013

Do you need training? Then check out our current g‘:'?jr“’:zﬁn';? L4
J KISSsoft 03-2011 training schedule. u;“wsnasﬂmmg
J KISSsoft 03-2012 B Ane_ 25 e 13 L
| KISSsoft 03-2013-beta Information & X Graphics 5 x
Hd wassedit DG
KISSsoft B
E KISSsys
T Manual (English)
'@ Manual (German) -
Manuzl | Search | Examples | [ Resuits | Messages | Information
1 Back

1 KISSsoft HIHIHE S

3 WAHE

3.1 AR

KISSsoft $24t— R FIR R ik R a0 B TSR 1 SN . 3R 1 17 e
KR PR BT DL A . MR, FH B ETE A “Own input” &I 474
NERRTE, %7 AGE T AT

3.1.1 HIBE: BmgEE X

FIFEHE E T B A 2 Fros 3-8 800] LS NEGE (B P e 20 LA B 53 10 B 0 ds 47
KISSsoft), fEXdEEF, H—RAIMETAT k£, MFFEF, % “Load spectra”
I “Edit” KFT TG RHEAE o
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ra ™
Data base tool L@ﬂ
Label - Data base Table &
Basic material Glued and Soldered joints Moo MOSOMAT .
Beam profiles Wooo TRAEGER
Bols: Sore MD0D MDABNORM
0lts: bore
[ Extras | Help Bolts: Nuts Maoo MO4MNORM 1
Bolts: Strength dlass Moo MO40KLAS =
i Bolts: Thread type Moo MO40GEW
License tﬂﬂl I Bolts: Tightening factor Moo MO40AMZIEH
i Bolts: Type Moo MO40TYP
Configuration tool Bolts: Washer M00a MO4UNORM 4
Bonfiglioli Helicalgearpair BOMFIGLIOLI HELICALGEARPAIR
Centre distance tolerances Z000
Data base tool Chain profiles IS0 605 7000 Z092PROFIL
Compression springs standard Moo FO10MORM
i I Cylindrical roler bearings {double row) Wooo WOSWNORM31
Skrll:lt EUSﬁJhrEﬂ Cylindrical roller bearings {double row, ful complement) Wooo WOSWNORM34
Cylindrical roler bearings (single row) Wooo WOSWNORM30
Cylindrical roler bearings (single row, full complement) Wooo WOSWNORM33
[ Ca||::|_.||at0r Cylindrical roller thrust bearing Wooo WOSWNORM38
Deep groove ball bearing (double row) Wooo WOSWNORM12
H d - Deep groove ball bearing (single row) Wooo WOSWNORM10
araness conversion Deep groove thrust ball bearing (one side) Wooo WOSWNORM22
Deep groove thrust ball bearing (two side) Wooo WOSWNORM23
Disk spring standard Moo FO40MORM
Key standard Moo0 MO24
LEHQUEQE r Linear drive train MOO0D K015
] | (W Load spectra 2000 LASTKOLL
System of units [ 3 Lubricants KMAT KLUB
Machining allowance cylindrical gear Z000 ZADDT -
. Edit Close
Settings [[ ]
i A
B2 AT IFE i Hs e
' ™
Data base tosl l_lﬂlg
Data base Z000 Table LASTKOLL Filter Display only active datasets ]
D Order Label M Input Freguency Element 1 Frequency Element 2
19999 1 Own Input 10 Torque 0,0000
10050 2 Single stage load (no collective) 1 Torque 1.0000
10060 3 Standardised load collective, binominal distribution, p=1/1 & Torque 0.0000
10070 4 Standardised load collective, binominal distribution, p=5/6 8 Torque 0.0000
10080 5 Standardised load collective, binominal distribution, p=2/3 8 Torque 0,0000
10090 & Standardised load collective, binominal distribution, p=1/2 8 Torque 0.0000
10100 7 Standardised load collective, binominal distribution, p=1/3 & Torque 0.0000
10110 8 Standardised load collective, binominal distribution, p=1/8 8 Torque 0.0000
10120 9 Standardised load collective, binominal distribution, p=0f1 8 Torque 0.0000
| 10130 10 Standardised load collective, exponential distribution, p=1/1 8 Torque 0,0000
10140 11 Standardised load collective, exponential distribution, p=5/6 8 Torque 0.0000
10150 12 Standardised load collective, exponential distribution, p=2/3 & Torque 0.0000
10160 13 Standardised load collective, exponential distribution, p=1/2 8 Torque 0,0000
10170 14 Standardised load collective, exponential distribution, p=1/3 & Torque 0.0000
10180 15 Standardised load collective, exponential distribution, p=1/6 8 Torque 0.0000
10190 16 Siﬁnda]rdisad Ioadlcolldecti\re, exponential distribution, p=0/1 8 Torque 0.0000
10010 17 Equivalent design load 1 acc, DIM 15020:1974 3 Torgque 0,1000
10020 18 Equivalent design load 2 acc. DIM 15020:1974 4 Torque 0.1667
10030 19 Equivalent design load 3 acc, DIM 15020: 1974 2 Torque 0,5000
10220 20 DNV4L2 with KA=1.15 and KAP=1.4 2 Torque 1.0000
10230 21 FKM Example 6.2 4 Torque 0.0005
10040 22 Equivalent desian load KISSsoft 2 Torque 0,4000
10200 23 Example with file {basic) 10 Torque 0.0000
10210 24 Example with file {with factors) 10 Torgue 0,0000
<[ b
I =
Search the shown columns for...
DEERE EEBEE [ save J[ et J[ dose

K3 s —AMEr A id R

sl ], U AT R BRI B ORI R L, DU 1%
=R R 2RI R B . Rz, W@ ASEiddEids. BEmALIRE,

FEAR . ThE . HLAE A AR 58 100G HE PO BE AT gmd,  [F) IR AT 3k DA B R 3 At
BT N B A S AR TR . — HARSER T A A S SR MmN, A “OK” ,
SRJG S “Save” , TRAFZEIRIC T . RIGHdF “Close” %45 s 7 T 5 FFiR

5] 2 KISSsoft FIHI4A 71 L, A A 2 1

GUTIRG S/
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r Create a new entry A ﬁ

2R ORI
D 20000 Created by:  ho on: 18.02.2013 16:04:18
Status  aktiv Changed by:
D, M ik —
Label Tutorial-010
|| Input [ read load spectrum from file
| Frequency Torgque factor Speed factor
1 0.1000000 10,2000 0.2000
2 0,2000000 10,3000 0,5000
3 0.4000000 0.9000 0.8000 E]‘Ef‘\bﬂ . E]ﬂh‘ﬂf‘f%
4 0.3000000 1.0000 1.0000 ﬂﬂU KRATE
TRAFH AT
e
= = [
K 4 S i

3.1.2 H¥EFE: NSOR I B

F P AT DK 38 fr 0 DA — AN TR I 2U0R A7 20 B i 2 b . Ak, 7R B SO g
AT RS U N BT RO A T P RS AR i R A %ﬁ‘ﬁ%ﬁ)%%ﬁ
Wt s
PR HAEIThR R

01 0.2 0.2
0.2 0.3 0.5
04 0.9 0.8
03 1.0 1.0

U X B F HO TR BT I T R b, A P ATE S T
Example_DutyCycleWithFactors.dat fii7c. %3P LR 44> dat (147, 7EIXANZ 6]+
a4 o8 “Example-Tut-010.dat” fRfF CEZ EEILE 5) , XA R 2] H
SR (E2 S5 ELE 6) o 78 KISSsoft %23 Ak e b F f1 4 R I — AN S
%%ﬁcwmmmmmgxmosmummwwoM%uiﬁﬁﬁ%ﬂmuﬂ%?W%
A4 KISSsoft A& H AR BT AT EXPEAL T, R F 2 T BT A

-
Create a new entry - : - ﬁ

D 20000 Created by: ho on: 18.02.2013 16:06:46

Status  aktiv Changed by: on:

Label Tutorial-010

Input [ Read load spectrum from file ]

File name Beispiel-Tut-010.dat E] @

[ oK l [ Cancel l |

L y

K5 S N FA T DR AT (1S e 40 B

A0 FARAT BT 1 3 55— A SRR, e AR Al R B A+ S0 A4 /E “File name”
—REH WEREEAR AR, FE R D BRRAE

22.01.2014 6/21



oo - N
Create anewenfry _..- -. 2‘- - M
D 20000 Created by:  ho on: 18.02.2013 16:06:46
Status  aktiv Changed by: on:
Label Tutorial-010
Input Read load spectrum from file
File narne[J,'Besr.:hreibungenfAnIeimngenﬂC[SSsoFt—'I’utoriaIszel—zﬂMSMSSSG&_DBteiIBEispieI—Tut—OlO.dat] @ D @

Coc ) o]

N

6 TEAERAE N KIS AR

3.1.3 RBHEZEX

FA P AT DAFE R AZ — #2 B 3Rt o 7EIX B, I8 AT DX S oo 8 AT
i (B2 i RN R B A R ED .

EARGIH, R EE LA, (2% E XL R4 H 7 W 2ifE Factors
and Rating —#= B3 7~ % &

| Basic data I Reference profile I Tolerances | Rating |[ Factors]|

General factors

Dynamic factor K o000 [

Transverse load factor Kue 1.0000 |

Z-¥ factors...

Alternating bending factor

|Predefined - T 1.0000 1.0000
Face load factor

[Calculah’on according calculation method w7 Kes 0.0000 E]

Tooth trace modification [None

Paosition of Contact pattern [ﬁvorable

Support effect [ no hd ]

- J

Basic data I Reference profile I Tolerances [ Rating ]l Factors |

Strength

Calculation method [ISO 6336:2006 Method B A ] Reference gear
Calculation method scuffing [acccrding to calculation method hd ] Power P 0.0000 kw @

Driving gear ’Gear s - ] Torgue T: 3360 Mm &)
Working flank ’right flank A ] Speed ny 440 min )

Application factor K 1.2500 Require celife H  20000.0000 h

Load spectrum l

Own Input I

- ] Consider load spectrum  Range of endurance limit [amording sgrldard {ISC, AGMA or DIN * ]
7

Frequency [%:] Torque factor Speed factor Kug
1 10.000000 0.2000 0.2000 1.0000 3 /
2 20.000000 0.3000 0.5000 1.0000
3 40.000000 0.9000 0.8000 1.0000 4
4 30.000000 1.0000 1.0000 1.0000
2

Input [Torque '][Facbor 'H Read... ]

K7 BTl e LE
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(L) 3 A7 0 2K 00 [HOH P R 328 (905 SRR /2 26 ), Own Input)] 4 5 S Bl it
IR Woehler 28 [ “#fiAN—NERFFIETTE” | “M—MREFETTZ” 1 <M
BITE%E”

(2) BINFIRT: Gt 5 DR AT HIE 0 R 4t 5k ST B N

(3) 5 SUP %% W IR B ¥t

@ [ mmare . B mgsens g . Kmgen.

3.1.4 WAL

7t KISSsoft £ & M5, Hif “Modules” I, 8R 5 #udi “Cylindrical gear pair”
IR R R & L. mERAS €K TES
£ “Basic data” —#F%H, i&ﬁiﬁﬂ)\ﬁﬂ?ﬁﬁm:

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

Geometry

MNormal module Mn 6.0000 mm E Gear 1 Gear 2
Pressure angle at normal section  a- 20,0000 = E] Mumber of teeth z 25 7o

Gear 1 helix right hand hd ] Facewidth b 44 43 mm

Helix angle at reference cdirde B 5 = E Profile shift coeffident x” 0.0000 E
Center distance a 0.0000 mm Quality (IS0 1328) Q 3 3

Material and lubrication

Gear 1 [lSCrNiMo?—ﬁ, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9410 (MQ), core strength >=25HR.C Jominy J=12mm<HRC28 A ] E
Gear 2 [BCrNiMc?—G, Case-carburized steel, case-hardened, 150 6336-5 Figure 910 (MQ), core strength >=25HR.C Jominy J=12mm<HRC28 A ] E

Lubrication [Oll: IS0-VG 220 - [0 bath lubrication -

K 8 MIATiTE
fE “ Rating” —#f=H, MR T ATR:

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

Strength
Calculation method [ISO 6336:2006 Method B _"]_ 3 Reference gear [Gear 1 - ] [ Details... ]
Calculation method scuffing [aomrding to calculation method - ] l Pawer P 154.8177 kw @

Driving gear [gear 1 Torque T, , 33600000 Nm O =)
Working flank [rightﬂank '] Speed N/ 440.0000 min ()

Application factor Ke 1.2500 Required service l 20000.0000 h

B9 MRS 2

1) Fikke
(2) . HAP BN =AME GERE. H4E. ThE) hp,
(3) irE Tk

3.2 BXHESH

3.2.1 HLFE

B ot e B A K A 1 (ot s S B . TR R 52 SR R, LA
AN RECNE . s “Calculate” it HE HHOBEIE. A5 s d “Accept”
XAMEAL F] “basic data” —F=H
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Geometry

Mormal module Me, 5.0000 mm
Pressure angle at normal section a. 20,0000 =
Gear 1 helix right hand b ]

Helix angle at reference cirde B 5 =
Center distance a 0.0000 mm

i '
Sizing center distance * ﬂ

@ Fix sum of profile shift coefficdents
sum of profile shift coeffidents  x™+x™: 0.0000

(7 Fix profile shift coeffident Gear 1, balance spedific sliding

| Profile shift coefficent Gear 1 %™y 0.0000
(7 Fix profile shift coeffident Gear 2, balance spedific sliding

Profile shift coeffident Gear 2 x": 0.0000

Center distance a 304.1574 mm

[ Accept ][ Calculate ][ Cancel

K9 e REZ MO F) R LBE

3.2.2 WA

W P Bl ARV B E R R E A B R. ,  AhA R R
i .

Basic data | Reference profile Tolerances Rating | Factors |

Geometry
Mormal module MMn 6.0000  mm Gear 1 Gear 2
Pressure angle at normal section . 20,0000 *® Mumber of teeth z 25 76
Gear 1 helix right hand -] Facewidth b 44,0000 43.0000 mm 4]
Helix angle at reference drde B 5.0000 = Profile shift coeffident »™ 0.0000 0.0000 |
Center distance a 304.1574 mm Quality (150 1328)  Q 6 6
10 midvie il
22.01.2014
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(| e o ) AR R b AR R A o R 7RI T
o, R CRALIEBILL” HENE AR A R AL
Gear 1 Gear 2
For optimal spedific sliding 0.2634 0.2684 @ ]
For minimum sliding velocity 0.0671 40,0671
For maximum root safety 0.0540 -0,0540
I For maximum flank safety 0.2380 -0,25360
For maximum scuffing safety 0.2350 -0.2350
Minimum Gear 1 (geometrical boundaries) -0.4778 0.4778
Maximum Gear 1 {geometrical boundaries) 1.1005 -1.1005
For undercut boundary per gear -0.4778 -3.4923
For minimum topland per gear 1.1005 23392
[ oK ] [ Cancel ]

K 11 R R AR i F %L
n Report Graphics Extras Help

Release 03/2013 B

Basic data | Reference profile | Tolerances | Rating I Factors |

Geometry

Mormal module s 6.0000 mm Gear 1 Gear 2
Pressure angle at normal section  a- 20,0000 = MNumber of teeth z 25 76

Gear 1 helix right hand 7] Facewidth b 44.0000 43.0000 mm 4]

Helix angle at reference drde B 5.0000 = Profile shift coefficdent x” [ 0.2684 -0.2634 ]
Center distance a Quality IS0 1328) @ & 6

B 12 At AR AR REOR L B AL
BERTT R R G EE B E, DUEEH G E Y 304.2mm (EEE & UG HIED o

WA AR R B, it 2 (5. XEDMRVMISEE, AEmEZIR. Hil
17 it KISSsoft 2 R & M AUE M 2 2R, SRS BIHEE DI N0,
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F B e -
KISSsoft (165) - Cylindrical gear pair - Tutorial-010.712

Report  Graphics

Extras

UESEERB¥M 982 2 846

- o ) |

File  Project View Calculation
Modules & X
4 Toothing -
4 Cylindrical gears
Single gear
. cylindric... =
ﬁ Pinion with...
@ Planetary ...
°3 Three gea...
8: Four gear.

EH Bevel and Hyp...

wd Face gears

B worms with en...

H Crossed helical...

& Non dircular ge...
4 Shafts and Bearings

B Shaft calculation

B Roller bearing ...

B Rollerbearing .. ~
Modules

Examples
Automotive
Bearings
Belts and Chains

Bevel and Hypoid gears
Connections

Crossed helical gears
Cylindrical gears

B &

KISSsorFT

Release 03/2013 B

Basic data | Referer\eproﬁla | Tolerances I Rating | Factors ‘
\

Geometry
Normal module 2

Pressure angle at normal section o

6.0000 mm

20,0000 =

Gear 1 helix right hand

Helix angle at reference drcle

Center distance

Material and lubrication

1

Mumber of teeth
Facewidth
Profile shift coeffident

Quality (IS0 1328)

Gear 1 Gear 2 Detai
z 25 76
b 44,0000 43,0000 mm [
X 0.2684
Q 5 [

Gear 1

[lBCerMo?ﬁ, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12mm<HRC28 /

x) (&)

7
Gear 2 [].BCrNiMo?—G, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/10 (MQ), core strength >=25HRC Jominy J=12mm>=HRC2A

=] )

Lubrication [Own Input

z

BT T
3

5

I» Face gears
I Shaft-Hub-Connections (o.. Resdlts g%
[» Shaft-Hub-Connections (o...
:: :::;:Hub-cuﬂﬂEd]oﬂS Contact ratio (Transverse/Overlap,/Total) 1.6540/0,1988/1.8528
- Springs ) Gear1l Gear 2
b Various Actual tip cirde d..- 165,793 466,607 mm
Worms with enveloping wo Root safety 1.2905 1.2370
Flank safety 0.5431 0.9797
Safety against scuffing (integral temperature) | 3.0998
Safety against scuffing (flash temperature) 4,0987

2D geometry

Meshing

1 [

dal= 165.7882 mm, df1 = 138,4635 mm, As1 = -0,1200 mm
da2 = 466.6019 mm, df2 = 439,1673 mm, As2 = -0, 1600 mm

Exam.. Results | Messages | Information I Grafikliste |
CONSISTENT
= J
K13 iHEH R R S5
TN \
(1) F5hE XLk,
~ =N
(2) AT
AN Mz Zaly,
OPIEIVES AN G E
N
(4) HHRHESE,
A P A N, A Mz
(5) THEHAE T %A R
N Vo AL N NS
(6) THEH X B & ) 24 A
miii "Graphics"-> "Evaluation” >"Specific sliding", &&E IR E I .

Graphics | Extras Help Evaluation - =
2D geometry » H \_|;| % ?’"@ E‘E [spedfic siding == L& 8 Lﬁ]_; ) %
3D geometry 4 = = Specific siding _ o c « | [property Value

R — 4 Coordinate system
Evaluation ] Speciﬁcsliding 1400 — 4 Angle of rotation  automatically
070 — from 13.8163
Contact analysis  » Flash temperature oo —] T s to 10.0470
| — i .
Gear pump 3 Hardening depth 070 " a Spe;::slidmg automaticall
| -1.400 ] from -5.0000
AGMA 525 b Theoretical contact stiffness | 2100 @ to 2,0000
) 2800 ] Unit
Close » Woehler lines (SN curves) S0 — T B rase
Safety factor curves i — b Grid [l False
-.900 ——] 4 Gear 1
S pat ' il viscosity 5500 — T - - ) b Without dearance True
-16.000 -8.000 000 8.000 15.000 & Upper allowance True
Settings F4'7-000 mm Anle sHitaton o o G\;E:.:wer allowance True
! 2 L [ Without dearance True
Zetal: min = -1,159779, max = 0,534651 [ Upper allowance True
Zeta2: min 1,148925, max = 0.536990 b Lower allowance True
D 2DDiaSpezsi
4 n * Il
K 14 BEREEIRML
22.01.2014 11/21



3.2.3 HEHR
FH AT ULZE “basic data” 7 171 L B 452 0 B0 I KA Vg 7). s ah g SR A 4
f et ke 4 m T f0dEL 3, 5 FT 6" Operating backlash® i A& FFF 553 B

Material and lubrication

Gear 1 [lSCrNiMc}'—G, Case-carburized steel, case-hardened, ISO 6336-5 Figure 910 (MQ), core strength »>=25HRC Jominy 1=12mm <HR.C23 - ] E]

Gear 2 [mCrNiMo?—G, Case-carburized steel, case-hardened, 150 6336-5 Figure 510 (MQ), core strength >=25HRC Jominy 1=12mm >=HRC2& - ] E]

Lubrication [Oll: IS0-/G 220 v (] [0 bath lubrication v]
i — = '
Define temperatur ﬁ

=7
B ¥ . s

Lubricant temperature T= 70,0000 =C

[ Input different temperatures for each load stage when using load specira

[ oK ] [ Cancel

15 5 SR

4 WmEITE (METE)

4.1 WRE\BHARLZERBOHEME AR

B X ar LN AT E R AL, KK 16 BRIV 2 e RS RIS
P . AFEFRHEFREEL 17 24 R R R TR 2 FE AR KRR, WABA
FE IE T R E 2 T 0 . FEREEOR: B 26 FH 2 4 R EGHAT AR R S, JEHAR
#& DIN. 1SO Fl AGMA = FAS[EIARAE IS, IGHTT T 1 X 4 g A AL A KB 7 3l B fht
ix,u%#%%%%%ﬁw%ﬁﬁ%ﬁﬁﬁﬁw%%io —
Module specific settings

| General I Plastic I Sizings I Calculations | Required safeties | Face load factor [Contact analysis I Summary I Generation of 30 |

[Safeh'es depending on size - ]

Required safeties for metal {ISO/DIN)

My <= 0.5mm m- = 1.0 mm my == 2.0 mm

Root safety SF i 0.600 1.200 1.400
Flank safety SHeun 0.600 0.900 1.000
Safety against scuffing (integral temperature) S5mm 0,900 1.800 1.800
Safety against scuffing (flash temperature) SBein 1.000 2.000 2.000

Required safeties for metal (AGMA)
ma <= 0.5mm m~ = 1.0 mm ms == 2.0 mm
Root safety SFein 0.430 0.850 1.000

Flank safety SHein 0.600 0.900 1.000

Required safeties for plastic

m- <= 0.5mm ms = 1.0 mm ms == 2.0 mm

Root safety SFein 0.600 1.200 1.400
Flank safety SHeun 0.600 0.900 1.000
Safety against deformation Sdelwn 1.000 1.000 1.000
Safety against wear SWeun 1.100 1.100 1.100

K 16 Ve /AN B E
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fE"Required safeties” —#= 8, F P o] LLEATHAEE .
Nk, “Safeties are not depending on size” , M N8R AN E E XK

‘aphics  Extras Help

> AEE At

nce profile | Tole{ Module specific settings ]

p
Module specific settings

Generation of 30 ‘

| General | Plastic | sizings | Calcuiations | Requiredsafeties || Face load factor/Contact analyss | Summary

l[SaFeh'as are not depending on size

Required safeties for metal and plastc
Root safety

Flank safety

Required safeties for metal
Safety against scuffing (integral temperature)

Safety against scuffing (flash temperature)

Required safeties for plastic

Safety against deformation

Safety against wear

SFein

SHeun

SSeun

SBmin

Sdelmn

e

1.4000

1.0000

1.8000

1.000

1.100

2.0000

o

(oc J[ el |

17 WEFHZE R

V52 8 Ay U5 N (10 158 P 3 i, B A\ 8 0% a1 3.3 #5038 PR A

| Basic data I Reference profile | Tolerances. | Rating Factors |
Strength
Calcuilation method [150 5336:2008 Method B *]
Calculation method scuffing [according to calculation methed - ]
Driving gear [Gear 1 i ]
Working flank [right flank A ]

Application factor | Ka 1.2500'

Reference gear

Power
Torque

Speed

Gear 1 i ]

[ Detais... |

P 154.8177 kw
L 3360.0000 MNm

n 440.0000  1/min

Reguired ..vice life H 200000000 h

@
®

Load spectrum
[Own Input - ] Consider load spectrum Range of endurance limit |according standard (IS0, AGMA or DIN) ™ ]
- el - P I -
q T o= Ep e
10.000000 0.2000 0.2000 1.0000
20,000000 0.3000 0.5000 1.0000
40,000000 0.9000 0.3000 1.0000
30,000000 1.0000 1.0000 1.0000

Input [Torque '] [Facbor '] [ Read...

K18 & ST
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BUEBLE MM REON 1.00, XAEEAEMAIE RN REERE. (A, XAME
ATEACRT 1.00, Bk T FMRLEERIANBEE) . BEAL, AT LUE A AS [F) A2 ] e 3 9 57 R BR

i “FL” REURIELAMIIEE S W5 Ak & ok F5 T i oL
SRJE LA 200 KW TR BT 4087,  Aidi"Report”> "Service life" ZorghH .
Report | Graphics Extras  Help
~ Generate Fa

Open...

Save as...

=l  Mail to...

Print... Ctrl+P

Drawing data r
Manufacture tolerances
Summary
Proposals for hardening depth
[ Service life ]
Sizing of torgue

Face load factor

Settings

K19 BoRfi A dricx
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Calculation of service life

Load spectrum

Nominal Power

Application factor

Load spectrum

i [%]

1 10.00000
2 20.00000
3 40.00000
4 30.00000

Woehler line (S-N curve) at the fatigue stress according:

(Pl
[KA]

: Own Input
Number of element in the Load spectrum: 4
Reference gear: 1

[kw]
8.0000
30.0000
144.0000
200.0000

[1/min]
88.0000
220.0000
352.0000
440.0000

200.0000 kW
1.00

[INm] KV  KHb Kgam YM1 YM2
868.1179 1.0083 1.1773 1.0000 1.0000 1.0000
1302.1768 1.0164 1.1019 1.0000 1.0000 1.0000
3906.5304 1.0172 1.0500 1.0000 1.0000 1.0000
4340.5894 1.0209 1.0500 1.0000 1.0000 1.0000

according to standard

ail°
70
70
70
70

Notice:

Calculation-method according to:

- 1SO 6336, part 6

During the calculation al the load-coefficients (ISO6336: KV, KHb, KFb; AGMA2001: Knu, Km, ..)
for each load spectrum element are calculated separately.

Notice:

Calculation with methods 1SO6336 and AGMA 2001 results in a reduction
of resistance in the domain of fatigue resistance

(from circa 10”7 to 10”10 cycles with a reduction of circa 15 %).

The lifetime calculation takes this into account

(also with the S-N curve (Woehler Curve) of the Miner type).

Required safety root: 1.400
Required safety flank: 1.000
Results
Gear 1 Gear 2

Service life (h) root 346.753 897.555
Service life (h) flank 5332.171 18469.158
Service life (h) system: 346.753
Elementno. Damage(%)

1 0.0000e+000

2 0.0000e+000

3 0.7177

4 99.2823
Safety scuffing (Integral) 3.06
Safety scuffing (Flash) 3.97

(Safety against scuffing/micropitting/EHT is indicated for the weakest element of the load spectrum.)

20 B WS R 03K
TEVE 22 A 3RV B A T 545 R 18 A7 i /2 346.753 h.
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| Basic data | Reference profile I Tolerances I Rating | Factors |

General factors

Dynamic factor Ky 10208 [

Alternating bending factor

[Predeﬁned

Face load factor

[ [Calculaﬁon according calculation method

Transverse load factor Kas 1.0000 0

Z+ factors...

T 1.0000 1.0000

Kz 1.0500

Tooth trace modification [None A ]
Position of Contact pattern ['I’auorable - ] Support effect
Basic data I Reference profile | Tolerances Rating Factors |
Strength
Calculation method [ISD 6336:2006 Method B hd ] Reference gear Gear 1 - ] [ Details... ]
Calculation method scuffing [aocording to calculation method hd ] Power P 200.0000  kw ®
Driving gear [Gear 1 '] Torgue T 4340.5894 Mm @
Working flank [right flank - ] Speed n: 440,0000 1fmin )
Application factor Ke 1,0000 Required _vicelfe H 200000000 h
Load spectrum
[Own Input - ] Consider load spectrum Range of endurance limit |according standard {ISO, AGMA or DIN) ~ ]
Freguency [%&] Torque factor Speed factor Kem
1 10.000000 0.2000 0.2000
2 20,000000 0,3000 0,5000
3 40,000000 0.9000 0,8000
4 30,000000 1,0000 1,0000

Input [Torque '] [Factor V] [ Read...

21 BOREMTIER RASEL
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4.2 REEHAZFGTHEZERN

X H P AE"Strength” — = L% & [ H % v J5, iz 17 "Calculations with load

spectra” FIFERS, 4Tt 34T, ERERE “Results” &I H,
| Basicdata | Referenceprofie | Tolerances | Rating | Factors |

Strength

Calculation method [150 5335:2006 Method B -] Reference gear Gear [ petis... |

Caleulation method scuffing [according to calculation method -] Power P 200.0000 kW )

Driving gear [Gear 1 -] Torque T, 4340.5894 Nm @

Working flank [right fiank v Speed n; 440.0000 1jmin

Application factor Ke 1.0000 Required service life H | 20000.0000 h

Results @
Results with load spectrum (Own Input)
Contact ratio (Transverse Qverlap,Total) 1.6540/0, 1988/1.8523
Gear 1 Gear 2
Actual tip circle da.. 165,794 456,606 T
Root safety 1.2798 1.2863
Flank safety 0.9a803 0.99765
Safety against scuffing (integral temperature) 3.0600
Safety against scuffing (flash temperature) 3.9728

22 TEFRBERE N

4.3 WHHEBEKLFHME

A, et (ks SRR M f i 3 . R LT B B 166 P 75

L R 5 FEAE A

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

Strength
Calculation method [ISO 5336:2006 Method B - ] Reference gear [Gear 1 [ Details. .. ]
Calculation method scuffing [according to calculation method - ] Power P 182.7401 kw @
Driving gear [Gear 1 '] Torque [T-_ 39659997 Nm ]
Working flank [right flank '] Speed ny 4400000 1fmin
Application factor Ke 1.0000 Required service life H 20000.0000 h
Kl 23 T E KRV
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5 BHMTE

5.1 HINHREZERH

FESE G R ES, T DUE 206 IR & 24 R CHR 4 A4 IR S8 R0 B I 3 i > 1)
TED o
Results @

Contact ratio (Transverse/Overlap/Total)

Results with load spectrum (Own Input)
1.6540/0, 1985/1.8528

mm

Gear 1 Gear 2
Actual tip drde da.- 165.794 466,006
Root safety 1.4000 1.4071
Flank safety 10044 1.0434
Safety against scuffing (integral temperature) 3.1673
Safety against scuffing (flash temperature) 4,3275

£ KISSsoft H ,

Kl 24 Uik & 2 e A5

I S N 7 N A O S

U

"Graphics"->"Evaluation"->"Flash temperature” , W& 25. Bl fiidi "Calculation">
"Modifications” (WL 26), A2 AT R B IE (X AR 75%%00E 51 E A 50% 1) i
T8 N 22) FR I O B UG T, R B B IR R i 2Rt 2 0 (AR TS«

Graphics | Extras  Help Bl @
20 geometr T =] | b7t A - [ = L-g] o] %
g ¥ M <:—_r| ?'5{}—_'-‘ <:—_'J_ [Flash temperature ]lﬁ \=JI L% .ﬁ E’ I_J L; LJ
3D geometry 4 Flash temperature [DC]A o £ = | | Property Value
. 135.000 /] y
Evaluation 3 specific slidin . 4 Coordinate system
X : £ 130.000 4 Path of contact  automaticall
Contact analysis ¥ Flash temperature 125.000 —] from 12.0139
120,000 — to 17.3921
EITELLE ' Hardening depth 115,000 —] F Unit mm
AGMA 925 .3 Theoretical contact stiffness 110,000 —— 4 Flash temperature automaticall
105.000 —] L from 84,6890
Close » Woehler lines (S-N curves) 100.000 —] 3 tunnit i;-stQ
Safety factor curves :;Egg . Legend [[] False
3 ' — | 4 .
3D export Ol viscosity 25000 — > Grid [T False
Setti £0.000 - T T T T 1 > Curve True
ettings - . ——
S L« L0000 MO0 1200 A 00 2000 o e
4 n | 3
4 nr 3
% A 7, N s
Kl 25 RAZTZIS [l i 2 i 22
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| Calaulation | Report  Graphics  Extra
z F5

Run

Modifications

v | Rating
Tooth form

Flank hreakinn

r Dialog

Profile modification | Tooth trace modification

(7 Sizing for high load capacity
izing for smooth meshing

Tip and root relief

Modification length

Tip relief

Short profile modification, linear (normal)

Partial load for sizing Wi 75.0000 %%
Consider manufacturing allowances Wea 50.0000 %
Modification of Gear 1 Gear 2
Tip relief Ce 52,0000 [ 52.0000 [ pm
Diameter dee 180.0309 [] 4622104 [] mm
Length factor [ 0.9895 [ 09895 [
26 I B HEFEE O
i - h
Information ﬁ
i Do you want to change the input 'Profile modification’ to
"for smooth meshing'?
(see the listin the dialog 'Define details of strength”).
[ Yesg ] [ Mo ] N
L —
27 {5 BN
Gear | Type of modification Value [um] Factor 1 Factor 2 Status Information Comment
Gear 1 Tip relief, linear 52.0000 0,9895 active dCa=180.0 mm
Gear 2 Tip relief, linear 52.0000 0.9695 active dCa=462.2 mm

K 28 ANBIESH.

U RAE A U5 6 32 S AT Caleulation” (F5), #XPES AR 4R AU S % U1 5 P ik 1 i
BEERY RE M2 KIIXEE R B AR . BB 25 AT 30 HI X
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Results

Contact ratio (Transverse/OverlapTotal)

Results with load spectrum (Own Input)
1.6540/0. 1988/1.8528

Gear 1 Gear 2
Actual tip drde da. 165.794 466,606
Root safety 1.4000 1.4071
Flank safety 1.0044 1.0434
Safety against scuffing (integral temperature) 3.7304
Safety against scuffing (fash temperature) 4,7183

mrm

29 PUNTHIAL G % R E (BRI IR . BEARIR (D

& "Graphics"->"Evaluation"->"Flash temperature”,

R I i 2 TP ) R S B

EEBERHEZ # L, L

Evaluation — — @
. =L & =] x
[Fash temperature JE & B &) Y
Flash temperature [°C] “ | | Property Value
130,000 — ”;‘ £ '? l? 4 Coordinate system
1 i i i i 4 Path of contact  automatically
125.000 =] i i . from 12.0139
120,000 — i . : to 17,3921
— : : : Unit mm
| | — H N -
115.000 ! ! ' L 4 Flash tempera... automatically
= 1 [ 1
| 110,000 — ! ; ; from 82,6343
— i i | to 129.0893
105.000 — i i ; Unit °C
100.000 — i ; : - Legend [ Fake
— i ; : > Grid [ Falee
95.000 t : [* Curve True
90,000 = i i ; D 2DDiaFlashTel
— H i i 4
85.000 — i i i :
— i i i i
80.000 T f . 't T | " 1
-24,000 -12.000 0.000 12,000 24,000 ||
Path of contact [mm]
1 T | b . = | ol
Pl 30 1&AT 5 Ik A I 5 o 28
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5.2 HXREMEIE

R TAGE TR R A KR T, 7% BT BY B 77 b v S5 2 0 d Je Bk S 0
i “Graphics” ---“Evaluation”--- “Hardening depth” 15 234NN F7 70 4 1 — AN
L, W 3.8 Aiin. KISSsoft fIH R KR FE S R B B f K BTN IR FEAE I
o WREMIEE N — AR T, B4 B A R R R B8 35 BT 75 21 1)

TRIEAR, mAS B B 28 (M KRS

Evaluation - @
: = & =] X
g g HoRe@Y Yy
Depth [mm] | | Property Value
0.600 — 4 Coordinate system
A o i
0,400 Vickers hardness automatically
— from 0.0000
0,200 — to 1000.0000
Unit
0.000 —
—H-R"*“-\ 4 Depth automatically
0.200 — \\\ from -1.5500
0400 — .J to 0.4000
- ,} Unit i
-0.800 ] / |_ Legend [ False
I -
-0.800 —] # > Grid True
1000 — / » Shear stress course (due t... True
o=
' — ' > Hardness curve recommen... True
-1.400 _ » Entered hardening depth ... True
-1.600 T T T T T 1 > Entered hardening depth ... True
0.000 400,000 800,000 1200.000 ] )
Vidkers hardness [HV] 1D 2DDiaHardnessDe...
4 b
Mo indications for measured Hardness value of the material available.
(sigH= 1390.593 M/mm2; ro_r=  19.530 mm)
Maximum shear stress depth 0.377 mm
Shear stress increased by 1.63
Safety factor for calculating the recommended hardening depth according to DNV
41.2 1.00 JI
31 EKIERE ML
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