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1.1 EFEHEEDR

TERUR B T, 4% “Modules” #2F[ “ [AF: d & ic

Modules & X

2l Bevel and Hypoid gears -
w8 Face gears 28
’ Worms with enveloping worm whe.
% Crossed helical gears and Precisio
& Mon dircular gears

» Shafts and Bearings

4 Connections

4 Shaft-Hub-Connections

@ Clamped connections
B rey
g} Straight-sided spline
4% Spline (strength)
% Spline (geometry and strength)
& Polvaon

Kl 2 i%4% “Shaft-Hub-Connections fli#H64%” MG T “Cylindrical interference fit

AT A& VSRR

KISSsoft (165) ) [
Fie Project View Calculation Report Graphics Extras Help
=l | & = =
CORE adlER & KISSsoFT
Release 03/2013 B
Modules & X X
4 Toothing ~ o
4 Cylindrical gears F M
Single
B sige gear L The KISSsoft user interface follows 3 consistent NEWS
g Cyindrical gesr psir | =
£ Prionihieck concept. Information about this is found in chapter ¢ Release 03/2013 Beta v
- . KISSsoft Release: eta Version:
@ Planetary gear ‘Elements of the KISSsoft User Interface” of the Test it now
2 Three gears rain help files. The meaning of the most IMPOMEaNt BUTTONS  yreceoft Welcomes MSC Software as New
2 Four gears train is explained in chapter "Value input fields"; further Technology Partner
Al Bevel and Hypoid gears instructions about the user interface are in chapter simplified Modelling in KISSsys
w8 Face gears “Input elements”. If you are looking for explanations  ew Profiles for Enveloping Worm Wheel
# Worms with enveloping w. about your current input of data, you can click into KISSsoft AG: New Address!
F Crossed helical gears and. the input field and press key [F1]. =
& Non ciraular gears If you have additional questions the best way to find
“ shafts and Bearings answers is to search in the hep fikes, see left below.
& Shaft calculation CURRENT TRAINING COURSES
& Roler bearing IS0 281, 1.
& Roler bearing ISO/TS 162.. ~ If you need support you can find your contact in the Shaft and gears advanced training
menu ftem Help > About KISSsoft. 2-parts
Modules 15, Apri 2013
16. April - 18. April 2013
Manual & x The latest tutorials are avalable for download on our o T A
» Algemeines websice on the page Instructions. Small gears in plastic or sintered material
b Verzehnungen 19. Apri 2013
I Well d Lz KISS: GPK
e Do you need trainng? Then check out our current v L4
b Verbindungen 25. June 2013
J KISSsoft 03-2011 > Fedem training schedule.
> Riemen und Ketten S e e
| KISSsoft 03-2012 - automotve Eari @
b Diverses ata
J KI5Ssoft 03-2013-beta > Kisssys i 8 iz 8 x
] > Bbiographie und Index = ER Y
Hd rassedit [ EEEE
KISSsoft
E KIS5sys ) .
X Manual (English)
m Manual (German) -
Maruzl | Search | Examples | Results | Messages | Informaton |
4 Back
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2.1 f£%

WPt “EPmd RS, A THRCmEdE, RIS AKE “ITHE” I
Zo

HhE M 60 mm JEE 1 2240 0.12

i LA 50 mm TAERSE 20 °C
BEBIME 90 mm N 1.25
HfLER 10 mm Ly ey 34CrNiMo6
A AR 400 Nm BRI C60

L A 200 N B R TH 2 N6

M 10'000 1/min MECER = N6

BAEE, s B R

r B
KISSsoft (165) - Cylindrical interference fit - Tutorial-002_stepl.M10 [ = = ﬁ
File Project View Calculation Report Graphics Extras  Help

Release 03/2013 B

Operating data

Nominal torque T 400,0000 Nm Application factor Ka 1.2500
Bending moment Mz 0.0000 Mm Axial force Fa 200.,0000 M
External pressure Hub (average) [ 0.0000 Mfmm2 E Radial force Fa 0,0000 M

External pressure Hub (minfmax)  prusfpea: 0.0000 0.0000 Nfmm2 Speed n 10000.0000  1/min
Geometry

Diameter of joint D 60,0000 mm Length of Interference fit | 50,0000

Inside diameter, Shaft D 10,0000 mm Manufacturing tolerance Shaft

Outside diameter, Hub D: 90.0000 mm Manufacturing tolerance Hub

Materials and surface roughness

Shaft [MCrNiMn & (1), Through hardened steel, alloyed, through hardened A ] [Nﬁ Rz=4.8 (Grinding) - ] Rz 4.80 pm
Hub [CGO, Through hardened steel, unalloyed, through hardened S ] [NG Rz=4.8 (Grinding) ) ] R: 4.80 pm
Temperatures Coeffidents of friction
Service temperature shaft Bs 20,0000 =C in drcumfierential direction He 0.1200
Service temperature hub Bs 20,0000 =C in axial direction Ha 0.1200
Information & X Graphics 5 X
Tip for the input fields ol [Stress e = ] Lﬂ = LI% E’I

The data is not consistent. m

|:| The Check Button defines if you want to enter the value or if it should be calculated Please conduct a calaulation first.

(O  The Radio Button defines which values of a group should be entered or calculated

m

The sizing-button calculates the value using calculation methods L -
The convert-button calculates the value using conversion formulae
m The plus-button offers additional data for a value -
Results Messages Information
INCOMSISTENT

3 R A\ O

EER, B MRS E LEEN RGN 2%
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L&A Z KR
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RN ERERA, B, R ENERE AR S RIE . B BUR AL & A ZE1T 2R
B, W ERR. R R “OK”  CREEFRIF IR 2 Z A 2R S A B S i =

i N
Choose sufficient tolerance ﬁ
Shaft Hub
rs H5
s5 H5
t5 H5
us H5
s5 Ha Manufacturing tolerance Shaft
a6 Ha
] Ha Manufacturing tolerance Hub
LG H7
[ O ] [ Cancel ]

A

B4 EFEEENE S A ZIFEER B HER

AP e RESLAI I G A%, Wi EEMABAREUE, PIREE 244 “H
227 B . R, PR EAEE D a5t e, W] LLSERUR TH 72

WrE%
2.3 BT KERBE

il TEAL 2 R (I 6 ) S “F57 RIEAT. LS de R
SEELERE LRI R A (Bl “Waee 25 ) . (EAREIT, KISSsoft 4%

G EPSE

st

( Information ﬁw

The warking pressure is smaller than the pressure after mounting { 65,4284 M/mm2 <
£9.3024 Nfmm2).
Please check the calculation also with speed zero and ambient temperature.

i

5 KISSsoft # H 115 8% 1

FERIRAL L, AE e Fe a5 N 10 58] e o ARG 4 Ja i S kst . ik,
JUNZ AR BN 0 JFEFTIE S i, R A SRR BIRER s 18,

“OK” KHIMEEE M.
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FEREIXA “CONSISTENT” , 1K 6 Frn. XEREH P B N EdE 45 A1
UL (fdn, BRfESCARHIAE, XAMIREKAE N “INCONSISTENT” , BRAEE a7t
CArA

KISSsoft K% “[RIAE S AL A~ KA IFREZ DIN 7190, & H T304

- N
KISSsoft (165) - Cylindrical interferance fit - Tutorial-002_stepl.M10 (B

File Project View Calculaton Report Graphics Help

LA&EESM A YaR)EE @ KISSgoFT

Release 03/2013 B

Operating data

Norminal torque T 400.0000  Nim Application factor K 1.2500
Bending moment Mz 0.0000 Mm Axial force Fa 200,0000 M
External pressure Hub (average) P= 0.0000 Mfmm? |} Radial force Fz 0.0000 N

External pressure Hub (min/max)  prnfPeex 0,0000 0.0000 Njmm?2 Speed n 10000,0000  1fmin
Geometry

Diameter of joint D 60,0000 mm Length of Interference fit | 50,0000 mm
Inside dismeter, Shaft D 100000 mm Manufacturing tolerance Shaft ud
Outside diameter, Hub D. 90,0000 mm E] Manufacturing tolerance Hub H7 E

Materials and surface roughness

Shaft [MCrNiMo & (1), Through hardened steel, alloyed, through hardened - ] E] [NG Rz=4.8 (Grinding) - ] R: 480 pm

Hub [CGO, Through hardened steel, unalloyed, through hardened - ] E] [NG Rz=4.8 (Grinding) w7 ] Rz 4,80 pm

Temperatures Coeffidents of friction

Service temperature shaft Bs 20,0000 =C in drcumferential direction Wy 0,1200

Service temperature hub Bs 20,0000 =C in axial direction Ha 0.1200
Results & X Graphics 5 X

Stress: Elastic only [Stress curve v“ﬂ é LI% .;;,'
-

medium minimum maximum WL

Safety against sliding 444 288 6.00
Safety against fracture, Shaft  8.58 13.60 6.27
Safety against fracture, Hub 3.77  5.60 2.84
Safety agsinst yield point, Shaft 7.02  11.13 513
Safety agasinst yield point, Hub ~ 2.57  3.52 1.93
Embedding 7.6800 pm

Results Messages I Information
CONSISTENT
NN v i

T —
6 it S R

.

s TRAE B Klbr (il 6 fras) , B “Fe” Rk, Hhasia
FITH5EZ4L PR A AR S AER & -
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[# K15Ssoft (165) - Cylindrical interference fit - Tutorial-002_stepLM10 = | B |
File Project View Calculaton Report Graphics Extras  Help
™ h3 3 =
AP #BDEIT T T I3 AEESER KISSsort
Release 03/2013 B
X
-
—i=
KISSsoFT .
L S —— E
—————————————KISSsofi Release 03/2013
KISSsoft-Entwicklungs-Version KISSsoft AG CH-8608 BUBIKON
File
Name : Tutorial-002_step1
Changed by: ho am: 08.02.2013 um: 14:38:31
Important hint: At least one waming has occurred during the calculation:
1-» The working pressure is smaller than the pressure atermounting (  65.4284 Nimm2<  §9.3024 Nimm2).
Please check the calculation also with speed zero and ambient temperature.
Cylindrical interference fit 1101l
Calculation method: According DIN 7190:2001 (elastic range)
with additions (Centrifugal force, Micro sliding, Assembly, etc.)
for shrunken or pressed fits
Diameter shaft (mm ) [DiAMDI]  §0.00/ 10.00
Diameter hub (mm) [DaAVDal 9000/ 60.00 i
Results & X Graphics @ X
Stress: Elastic only Ciress curve - lﬂ I % =
medium minimum maximum S— I 0 |;L| £ U
Safety against sliding 4,44 288 6,00 ! -
Safety against fracture, Shaft  8.58 13.60 6.27 ' = [
Safety against fracture, Hub 3.77  5.60 2.84 -
Safety against yield point, Shaft 7.02 1113 5.13 - T r
Safety against yield point, Hub ~ 2.57  3.32 1.93
Embedding 7.6800 pm
Results Messages Information
CONSISTENT

ZAk IS A e EE AR, filn,

K7 R i

“Details about hub and shaft

temperature during assembly 7E2HL PR AN BIR 2 (R SEBFESS4rI”
PLA RIS “Max. Torque s K JJFE” 6 50 7= AR A X T n) @l

Service | Mountfing / Remounting

Transverss-interference-fit:
Mounting clearance {mm}) [P=Th] 0.060
Temperature diffierence for mounting:
Shaft temperature: (C) Hub temperature: [Tha] (*C}
20 261
-150 135
{calculated using coefficient of thermal expansion)
=zhat according te DIN 7150 (10"5/K) [alpha] 250
Lengitudinal pressure fit:
Aszzembly temperature =haft FC) [ThM] 20.00
Assembly temperature hub (*C) [Thi] 20.00
Coefficient. of friction (Lengitudinal}
[mye=mya*1.3] 0186

Press on (force) (kM)
Coefficient. of friction (Lengitudinal)

[Fpress]

[myll=mya*1.6]

Press out (force) (kN} [Fpress]
Notice:

Micro sliding can occur in Interference fit

== Rizgk of contact comosion.
Coefficient. of friction [my]
Max. tergue to aveid Micre sliding (Mm ) [Tlimit]

101.88 ( 68.08.. 13571)

0.19
125.41( 83.79.. 167.03)

0.19
561.60 ( 364.18.. 759.02)

K8 rikEMRENA, WEEE “ARETR” BT s B R GIRZED kA ik R 2R

st (= Kbr (BB E Ry, e 7 fros) , R E R A .
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2.4 BEABRANIRAMAT & B

241 &E

% “Calculation” = “Settings” SCEFAN LT, B0E B ST T HEAAK
AT I N E L. & b BonfES 25wt B 1, R 24z se .

i '\
E Module specific settings Iﬁ

Hypotheses of the equivalent stress according Modification of shape thesis hd ]

Calculation of the press-on force {Jongit. interference fit)

Assembly temperature shaft/hub B 20,0000 20,0000 =C

Calculation of joining temperature {Jateral interference fit)

@ Depends on joint diameter, per thousand of df (zcc. DIN 7190) 1

(71 Constant mounting dearance of 0,1000 mm

Temperature of shaft for joining 20,0000 =C
Required safety against sliding 1.2000
Required safety against yield point (shaft/hub) 1.0000 1.0000
Required safety against fracture (shaft/hub) 1.5000 1.5000
Required safety against permanent plastic strain (shaft/hub) 1.0000 1.0000

Calculate material strength with wall thickness as raw diameter
Allow calculation of elastic-plastic loaded interference fits

% || concel

Kl 9 Module specific setting 4 & L 1% &

o IR BN KRN (BOTIED

o WEWHZERME. THE “BaiLesm i . ZEEANSEERTE, #H
AR RIEA B HEN, RSB SHEES.

o WIRMEE AP, AR s O Rl R BE EAR N IR M B EAE RO RIRE
M)
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242 THEBRKBVFHBERE

TR HERIVEFFEE, FEKRIE “SoMNEsi g R/ 2408 1.2, LWEAN
SRR i E S — 2

N, RTAUE R A TR R BRI D o AR RO BUE e
M, ARG 959.68 Nm. WA LLRIFEIN) S OB i 51% “ShBoEs” , W
DERITHE K “m/MEshZe 2807 SR TR 2 R2801.2 (il 10 PRt
B D -

r ™
KISSsoft (165) - Cylindrical interferance fit - Tutorial-002.M10 (o O ]
Flle Project View Calculation Report Graphics Extras  Help

DASEBSM A IEREE H KISSgoFT

Release 03/2013 B

Operating data

Nominal torque T C 9596801 Nm ) Application factor Ka 1.2500
Bending moment Mz 0.0000 N Axial force Fs 2000000 N

External pressure Hub (average) p= 0.0000 Mfmm?2 [ Radial force Fa 0.0000 N

External pressure Hub (min/max) pes/Peaex 0.0000 0.0000  Nfmm? Speed n 10000.0000  1/min

Geometry

Diameter of joint D 60.0000 mm Length of Interference fit | 50.0000 mm

Inside diameter, Shaft Dy 10,0000 mm Manufacturing tolerance Shaft ut

Outside diameter, Hub D. 90.0000 mm [ Manufacturing tolerance Hub H7 ()

Materials and surface roughness

Shaft [MCrNiMn & (1), Through hardened steel, alloyed, through hardened - ] [E INE Rz=4.8 (Grinding) S ] Rz 4.80 pm

Hub [CGU, Through hardened steel, unalloyed, through hardened A ] E] [NG Rz=4.8 (Grinding) S ] Rz 4.80 pm

Temperatures Coeffidents of friction

Service temperature shaft Bz 20,0000 =C in drcumferential direction Ha 0.1200

Service temperature hub Bz 20,0000 =C in axial direction 18 0.1200
Results & X | Graphics & X

Stress: Elastic only

lStress curve ']lﬂ \i’ L% tiy

safety against sliding

Safety against fracture, Shaft
Safety against fracture, Hub 3.77 560 2.84
Safety against yield point, Shaft 702 1113 5,13

N

4 3
Safety against yield point, Hub 2,57 3.82 1.93
Embedding 7.6800 pm
Results Messages Information
CONSISTENT
& 2

10 fifiids H e KBUE HIAR
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2.4.3 ARIERKBRB LM

S A B B AR AT e, e B s LS B sk (el
SRS B A B A% . SR T RS B ELAR 40 . AMECER 1 B ELA% 90mm, Ko
25mm; AMEEER 2 M EAR 100mm, KJEF 25mm, BB R T s

r Define vanable outside diameter ﬁw
Diameter [mm] Length [mm]
1 90,0000 25,0000
2 100, 0000 25,0000
=
[ Tk ] [ Cancel ]
L &

K11 € UA RSN B ELAR A 380 LT

B, ERARALETEI T RAEBE L pgEdn. S0, RS T T A R

r Error @1

Calculation of eguivalent outer-diameter:
The formula according to V. Gross is cannot be used for hollow shafts.

O

12 HRES
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244 HEXEREAE

A ERMEAN e, BsE A %M. Fil, #E SRR “Own
input” , SRJEHINRE EUE .

r B’
o~
Define own tolerances M

Own Input
Allowance Shaft (upperflower) 106,0000 370000 pm
Allowance Hub (upper flawer) 30.0000 0.0000 pm
[ Ti ] [ Cancel
L% &

K 13 He B A ZE W

2.45 HEERIFN

WER & 20°C.

ERG: BRI i SR ATIE F] 700°C.

HiE, WHRAPRANEN TEREREGS Ok, BTk 250
ANE, oA R LR MERN 2 R AR .

M P a] DEM R E S I DR BsE MRS “Own Input B X7 B, M Scde 44
BLHEEE .

Materials and surface roughness

Shaft : Through hardened steel, alloyed, through hardened = |4
i -

Hub hardened steel, unalloyed, through hardened |j E]
45 (2), Through hardened steel, lamefind. hardened

Temperatu 60, Through hardened steel, unalloyed, through hardened L
30 CrNiMo 8 (1), Through hardened steel, alloyed, through hardened

Service ten 34 CrMo 4, Through hardened steel, alloyed, through hardened ction
34 CriMiMo 6 (1), Through hardened steel, alloyed, through hardened

Service te 34 CriiMo 6 (2), Through hardened steel, flame/find. hardened

BIVICE 120 43 orMo 4 (1), Through hardened steel, alloyed, through hardened

42 CrMo 4 (2), Through hardened steel, flamefind. hardened o

Temperatures

Service temperature shaft Ha 20,0000 =C

Service temperature hub Bz 20,0000 =C

K14 HEXMBRE OUEEBKRED MITARZRRmA

R SR I ek (P 14 o BRI L ISk
N s
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rE Matenal of shaft ﬁ‘

Own Input

Label 34 CriiMo 6 (1)

Material type [Heat treatable steel hd ]
Type of treatment [alloyed;"ﬂnrough hardened hd ]
Tensile strength R= 1100.0000  Mfmm?2
‘field point Ro 900.0000 M/mm2
‘foung's modulus E 206000,0000 Mfmm?
Poisson's ratio W 0.3000

Density p 7830.0000 kgfm3
Coeffident of thermal expansion a 11,5000 10°%/=C

[ ok || cancel |

Kl 15 HFERARHE 2 S
FUPUBras i B A RER T A5, vl BMEORAE 7zt %
WE LR RIEEE AR = 4 e . (2, SR A P A AR R OB B R
MBI TR, T AR 2 o0 S & A Rz R B AR S .

2.4.6 BHMAE

#£ “Radial force A4~ 1 “Bending moment ZiE” #AMES, /o Ha]
DU NS AR 10 DAV (i, Fahf AN HiGfems & R R E S 1) o A,
IRIEA NI MBS, KISSsoft tH AN I E . B PR AE R ANl 8 2 (R A AT
T TRIREE, B0 7= A ) S AE A 25N T S T VP S M. B0, REuk#t
HORAEAE, TR LIRS
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