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1 FTH KISSsoft
1.1. ITHHAHS
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KISSsoft ¢3¢ o 5 77 Al 4T 4. A4z “Start >Program
Files>KISSsoft 03-2013>KISSsoft” Kk s B e T. FIH a7 i T &

KIsSsoft (163)

:Eg

Fle Project View Calculation
~ a =] | &
CORE aH
Modules
4 Toothing

4 Cylindrical gears

Single gear
g Cyiindrical gear par
& pinon with rack
€D Flanetary gear
®2 Three gears train
25 Four gears tran
2 Bevel and Hypoid gears
w8 Face gears
& worms with enveloping w.

& Non draular gears
4 Shafts and Bearings
e shaft calulation
B Roller bearing IS0 281, I
ler bearing ISO/TS 162.

Manual
> Allgemeines
> Verzahnungen
> Wellen und Lager

F Crossed helical gears and..

Moduies -

Report Extras

=]

Graphics

Hep

The KISSsoft user interface follows 2 consistent
concept. Information about this is found in chapter
"Elements of the KISSsoft User Interface” of the
help files. The meaning of the most important buttons
s explained in chapter "Value input fields"; further
instructions about the user interface are in chapter
“Input elements". If you are looking for explnations
about your current input of dats, you can cick into
the input field and press key [F1].

If you have additional questions the best way to find
answers is to search in the help files, see left below.

I

If you need support you can find your contact in the
menu tem Help > About KISSsoft.

8 % The latest tutorils are available for download on our

website on the page Instructions.
Do you need trainng? Then check out our current

training schedule.

Information & X Graphics

KISSsgFrT

Release 03/2013 B

NEWS

KISSsoft Release 03/2013 Beta Version
Test it now

KISSsoft Welcomes MSC Software as New
Technology Partner

Simplified Modelling in KISSsys

lew Profiles for Enveloping Worm Wheel
KISSsoft AG: New Address!

CURRENT TRAINING COURSES
shaft and gears advanced training
2-parts

15. Apri 2013

16. April - 15, April 2013

Small gears in plastic or sintered material
19. Apri 2013

KISSsys GPK

25, June 2013

KISSsys Basic Training

25, June - 28, June 2013
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Results | Messoges | Information |

| KISSsoft03-2011 | Femnen
| KISSsoft 03-2012 i
| KISSsoft 03-2013-beta i
> Bibliographie und Index
Hd xassedit
B3 Kasssys
T Manual (English)
'@ Manual (German) -
Manual | Search | Examples |
4  Back

K 1.

1.2, mFEHEBR

JF )5 KISSsoft J& R4 &

FERATU T % “Modules” Fr&E SR s H TSRS, IR FoR:

Modules

(] Polygon
@ Woodruff Key
Bolts and
Bolts
T welded joints
"B= Glued and soldered joints
C:) Snap ring
4 Springs
= Compression springs
g Tension springs

ins

lann |

2. EFE"Bolts" it HALHIFH AL T
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2 BEE/EEITHE

2.1 £%

i FH BT S H0E SO L =8 E AR IR L -

el
7y LI BAR
P2y B I b A5 P Ay e

EEMR CELAD
EN-GJL-250 (GG25)/34CrNiMo6

R CE LA
EERMEE CEA)D
MR

22 mm/18 mm

13 kNm EZENILE
258 mm JBE P 2
12 EHEpANE-ZI)

LHIC VARG - N)
WA oI R

N7/N8

320 mm SR AT

Type: hexagon headed bolt with shank
(AB) EN ISO 4014 /4 < f fitgite

210 mm -
0.15 Pﬁéf%ﬁﬂ
0 kN N _,ﬁw
10 kN
10.9

B 2R (£F VDI 2230:2003 #17E HIFRHEREREZH ) DU AH T [ B8 B0
BB R AR — B, AT RO B bR, EAR R E N R A
KB, W R ERAE R AT SE B N . & AE"Basic data” £, HiA

SRR PR -

Basic data | Clamped parts | Conditions

Operating data

Configuration lFIange connaction with torque and forces (multiple balts) b ]]

Mumber of bolts 12 Axial force (min/max) Fa 0.0000 10,0000 kM

Bolt pitch diameter de 258.0000 mm Torque M+ 13.0000 kNm

Shearing force Faq 0.0000 N Bending moment Mz 0.0000  Nm

Clamping force for sealing Fee 0.0000 M Coefficient of friction between parts 0.1500

Bolt data

Bolt type [[Hexagon head screw with shank (A B) DIM EN ISO 4014:2001 - |

Reference diameter d 0.0000 mm Surface roughness of thread Rz 16.00 pm

Bolt length | 0.0000 mm Surface roughness of bearing surface |N8 Rz=16 (Miling) *| R: 16.00 pm
Define... Strength dass I 10.59 - l m

Type aof balting Washer Tightening techniqua

@ Blind hole [ under balt head Define... [D\mamometric key {with guess of coeffident of friction) - ]
) Mut Define... under nut Define... [Minimum - ]
Tightening factor a. 1.6000
K 3.  fACHSE, EEEMTHEINE
22.01.2014 4/12




2.2 HHEASENERER

X LG, XA A" Sizing button" k455, HESHER —HE
FRAMERE B AT, %7123 T VDI 2230:2003 SRk ) e (b g R~k Ak, (HiZ 7%
HEF AR RS R/ e BIGUEIE: — AV A I B /Mg RS 2N — R AS RS . (Rt
TR A A S EIERE D, AdnEA s, AR YE VDI 2230:
2003 trifEtEE —HZHE RS, KFE N M22,

Bolt data

Bolt type Hexagon head screw with shank (A B) DIM EM ISO 4014:2001 A
Reference diameter d Surface roughness of thread [NS Rz=15 {Miling) - ] R: 16.00 pm
Bolt length | 0.0000 mm Surface roughness of bearing surface ’NS Rz=15 (Miling) - ] R: 16.00 pm

Define... Strength dass ’ 10,9 - ] [E]

Ka.  HERFRRRERS

r Information M-‘

The sizing according the proposal YOI 2230
results usually in a too big diameter.

L A

5. BHAOS B D SUR IR R T AR
I UAFB N 2% BAR 2] 16mm, 40T B TR

i

Bolt data

Balt type [Hexagcn head screw with shank (A B) DIN EN ISO 4014:2001 -
Reference diameter d Surface roughness of thread [NB Rz=15 (Milling) hd ] R: 16.00 pm
Balt length | 0.0000 mm Surface roughness of bearing surface [NB Rz=15 (Milling) '] R: 16.00 pm

Define... Strength dass [10.9 - ] E]

6. TFIhkBESHEEHAN 16mm

2.3 B NIEREHE )
7t “Basic data” TFHIANIREERIEF 2R, a0 R Fios:

Type of balting Washer Tightening technique
() Blind hole Define... under balt head [ Define... ] [Dyﬂamometric key {with guess of coeffident of friction] ]
[ @ Nut ] under nut [Minimum ']
Tightening factar ax 1.6000

B 7. JRBhE S AR B3R A
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Fa ™
L¥] Define nut - ﬁ (rg N
Define washer M
Standard DIN EN 24032: 1992 (IS0 4032) -] e e e -]
External diameter du EEE| o External diameter dz 29,4800 mm
Inner diameter d- LESUEG Inner diameter du 17.2700 mm
Height m 14,3000 mm i Thickness h 32,0000 mm I
Material ’C45 (&1} A Surface roughness |N8 Rz=16 (Milling) ']
Surface roughness|{| N8 Rz=16 (Miling) - Surface roughness R: 16.0000 pm
Surface roughness R: 15.00 pm E-Module E 205000.0000  Nfmm2
L 2
Shearing strength T 460.0000 Njmmz Permissible surface pressure Ps 1250.0000 N/mm
[ — ] ’ — ] [ OK ] [ Cancel ]
o A
9 >y

R AR SER R B S LTS5 RS RBERABERNBELSH

K8, E SRR R (SEIMAN G R A IR D
RO R e, HX BB MR BT ARIF, R E0E R SR
RIALHEE

24 RERKEKEX
fE"Clamped parts" =~ & R EHM - I TEA S 8. BT EVE 2By, Bt
SEBEW, BINEREAL GEEED B UREE, W R HEFTR:

r Information . - ﬁw

For flange connections:
The options <Segment of annulus= is strongly recommended for the parts!

ks — — — ——J

Ko, SR Ek s LRI € SO B T

i
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Clamped parts Conditions

I[Segment of annulus

}] Geometry... [ Bore... ]I._ 1
Thermal exparisi -6k
\

|Maheria| Surface roughness Depth of Layer [mm] Permissible pressure [Mfmm3] E-Modu
EN-GIL-250 (GG 25), Cast iron flake graphite, untreate ™ 22,0000 50,0000 103000.0000 117000 | | 3
N7 Rz=8.0 (Turned with diamond) = §50.0000 103000.0000 11.7000
zC;JT"I;;G (.:I,?, Through hardened steel, alloyed, thr 15,0000 1080.0000 11 N~ 2
=16 (Milling) - 1080.0000 206000.0000 11,5000
| 1 ] ¢ T 4
Clamping length {without washer) |« 40.0000  mm [I] E] = ] 5
Distances for eccentric load/damping Load application
Load application a 0.0000 mm Load application factor 0.4400
Bolt axis Som 0.0000 mm Bolting type I \c' 3 hd I .
Edge distance of the point of splitting u 0.0000 mm Length of connected solid la 0.0000 mm . 6
Distances measured from the axis through center of gravity Distance of connected solid ax 0.0000 mm .

B 10. & SCBRERIESEER Y, WA SRR TS R A

(1) & XAL;

(2) EPERRM, XHIEF" Segment of annulus REE";

(3) & XA LT SHL

(4) TINFZERE, %ﬂ‘iﬂﬂ*ﬂ*ﬁiﬁ

(5) WA :

B, =),
wpE kR, (K,

(6) A SCIHLA

o

i )
Define segment of annulus u
- g .
External diameter  d. 320.0000| mm Define bore =5
Bolt pitch diameter d. J58.0000 mm Standard [150 273:1973 (DIN 273) medium ¥ |
Inner diameter d 210.0000  mm Diameter d 17.5000 mm
Chamfer at head 0.0000
Boltspacing  t 67.5442 mm | amfer athead mm
Chamfer at nut [t 0.0000 mm |0
|
Lok | [ Cancel ] r [ ok ][ cancel |
—— — ) ! _

| |
A

WEAMNA B WRER. TR BNV MR
TSR B R ey f e ST B Bl 20 B for B 1)

B

M 11,

2.5 BEEFIE X

PEI LS8 7T LU Standard” Tz 412 ik £
"Own definition" [ & X fLE 2SR5 75" Diameter" 4b%i A

Bz
BRIEA 7 A S RO B

7£"Basic data" F s d"Sizing button” [ [ Crmezie VKR Uk K RS,

BFAMANE. THEPT I SR E SCTER

A, W B s

TS PR BB A 1Y) LA ] P s £ B
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Bolt data

Balt type Hexagon head screw with shank (A B) DIN EN ISO 4014:2001 -

Reference diameter d 16,0000 mm Surface roughness of thread [NB Rz=15 (Milling) '] R: 16.00 pm

Baolt length | 65,0000 mm Surface roughness of bearing surface [NB Rz=15 (Milling) '] R: 16.00 pm
Define... Strength dass [10.9 '] [E]

K12, Rk e Sk

Graphics @
Bolt ']lﬂ ‘,;L' L% 9

o [ ................... — ]

o | »

KB 13, EoREZEA R, R FIEEE

3 iTRER
3.1. iR IRE

S G5 PR 2 5 2 R By SR T AT o . st o b &
NEFR (1D (8% F5) , mEEREIRA B/ Results" 85 R i . RAHER

TR, A F6 B s d Kbr (2) o EMIREIREIR A, sl TR
H (= PIBRRI AT RIS, AEAT 3 A B o m] el sl B A [R] 3 A B 2
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e ™
[¥] KiSSsoft (165) - Bolt calculation according to VDI 2230 - Tutorial-004.M40 (= [ [
File Project View Calculaion Report Graphics Extras Help
B | &y > B
UE RS> < EYE= KISSsoFT
\ Release 03/2013 B
Modules = I idlt Clampeé B I
4 Toothing
4 Cylindrical gears l Operating data 2
# single gear ‘Configuration Flange corfector Wit torque and forces (multiple bolts) -
B Cylindrical gear pair E
" . Number of bolts 12 Axial force (min/max) Fa 0.0000 10000.0000 N
ﬁ Pinion with rack
B Planetary gear Bolt pitch diameter de 258.0000 mm Torque M+ 13000.0000 Nm
°8 Three gears train
8: Shearing force Fq 0.0000 N Bending moment Mg 0.0000 Nm
Four gears train
4| Bevel and Hypoid gears Clamping force for sealing Fee 0.0000 N Coefficient of friction between parts 0.1500
wd Face gears
9 Worms with enveloping w Bolt data
T crossed helicl gzers and Bolt type Hexagon head screw with shank (4 B) DIN EN 150 4014:2001 -]
‘ Mon dircular gears
4 Shafts and Bearings Reference diameter d 16,0000 mm Surface roughness of thread M8 Rz=16 (Miling) | R: 16,00 pm
8 Shaft caloulation
% Rollr bearing1S0 281, 1. Bolt length | 65.0000 mm Surface roughness of bearing surface |N8 Rz=16 (Milling) | R: 16.00 pm
B Roller bearing 1SO/TS 162... ~ Defre.. | Strength class [10:9 | @
Modules -
el 5 x Type of bolting Washer Tightening technique
[ Allgemeines Blind hole Define... under bolt head [ Define... ] [Dynamometrlc key {with guess of coefficient of friction)
[» Verzahnungen
b Wellen und Lager Nut under nut [Miimum
[» Verbindungen .
I Federn Tightening factor a. 1,6000
[ Riemen und Ketten
[+ Automotive
[» Diverses
I KISSsys Regt® N (g x
I Bibliographie und Index Forces and torques ‘Bult - H [ ] L% W
equired pretension force (min/max) 64613.70 103381.92 N o = U
equired tightening torque {min/max) 140,71 225,13 Nm
Safeties with maximal attained pretension force
Yield point Pressure Fatigue failure
116 1.55 175.43
Safeties with minimal attained pretension force
Gliding Shearing
121 1164 489000
Manual | Search | Examples | Information L U *
N eas il
& J
N g = H — M
Bl 14, ST, FESERE R IR R LR
" H n = Y N = 7N h—
Graphics" S5 FIE I A] DL /R 5 %, WTNEFR:
s — = — —_—— ——— ——— = ™
KISSsoft (165) - Bolt calculation accarding to VDI 2230 - Tutorial-004.M40 — (BRI
- B e o e R — S — - - -

-
Fle Project View Calalation Report [Graphics | Extras Help

UEsE=8¥ 9] = £

E KISSsoFt

Clampi
lamping Release 03/2013 B
Modules & x Pretension for Conditions
4 Toothing o Close »

4 Cylindrical gears

£ Single gear 0 L e [5) b Graphics Bl -
g Cylindrical gear pair ‘ s
- o) T - wy
2 Pinion with rack Eamnig H% I;ll LI% [ A1 | Fretension force ]H II;LI L%
@ Planetary gear | e m
°8 Three gears train
8: Four gears train &
Force [N]
Bevel and Hypoid gears
‘J P g 130000.000 e Pre-oad force [kM]
wul Face gears 120000.000 P M 140,000 ——
110000.000
% WOrmsdw”\‘ﬁ’: er:\delopmg \:1 | 100000.000 FMmax
Crossed helical gears an: 20000000 ol
& non circular gears gggggggg 4 B L -
4 shafts and Bearings £0000.000 It :Terpp ol 00 pm
ol Shaft calculation 50000.000 # E
B Roller bearing IS0 281, I. 3000.000 i po| um
B Roler bearing 150/TS 152. 30000.000 / d 3 En
Modules 10000.000
0.000
-0.350 -0.240 -QI 0.000 0.120
Manual h st -
0.000 J.Hh 4%, il 350.000
i+ Allgemeines @Rng mrqu’e D -
b Verzahnungen
> Wellen und Lager M
b Verbindungen - -
> Federn < ™| v ‘ »
I Riemen und Ketten
b Automotive T
[> Diverses
b KSSsys Results & X | Graphics 8 x
I Bibliographie und Index Forces and torques [Bolt v]H E I_l% W
Required pretension force (min/max) 64613.70 103381.92 N 1 b= U
Required tightening torque {min/max) 140.71 225.13  Nm -
Safeties with maximal attained pretension force D
Yield point Pressure Fatigue failure
116 1.55 175.43
Safeties with minimal attained pretension force
Gliding Shearing
121 1164 siaa00r _
Manual | Search I Examples | Results | Messages | Information 4 Ul >
CONSISTENT
L == = =
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K 15.

R e R

[#] Kasssoft (163) - Bolt calculation accerding to VDI 2220 - Tutorial-004.M40 = | S
File Project View Calculation Report  Graphics Extras  Help
i h3 (™ | | = = -
AP o BDEIT T T e )Y QAEELER @ KISSsoFT
Release 03/2013 B
Modules & X x
4 Toothing DESTTION, RISSS0T TIT0TET
4 Cylindrical gears Changed by: ho am: 11.02.2013 um: 11:53:54
Single gear ‘E ‘
% Cylindrical gear pair E |
ﬁ‘ Pinian with rack Important hint: At least one waming has occurred during the calculation:
@ Planetary gear 1-= Washer for high-strength screws:
“§ Three gears train The standard vasher are too sof
£2 Four gears train for screvs of ths strengih-class 8.8,
EH Bevel and Hypoid gears Use hardened washers!
e Face gears
! Warms with enveloping w...
H Crossed helical gears and... Bolt " 10 VDI 2230:200:
Non circular gears
4 Shafts and Bearings
ol Shaft calculation INPUTS:
2 Roller bearing 150 281, L..
Roller bearing ISO/TS 162... Configuration: Flange connection with torque and forces (multiple bolts)
Modules Projects Calculation using assembly temperature
Assembly temperature (*C) mm 20.00
Manual g% Thread standard Standard thread
> Allgemeines Label W18
> Verzahnungen Pitch (mm}) Pl 2.00
> Wellen und Lager Flank angle (*) [beta] 60.00
> Verbindungen Reference diameter (mm} 4] 16.00
» Federn Flank diameter (mm ) [d2) 14.70
> Riemen und Ketten Cnra Aismatar fem P 42es 52
> Automotive <4 | 1 3
> Diverses
» KISSsys Results & X Graphics 5 X
> Bibliographie und Index Forces and torques [Bolt ,] E Lé Ly
Required pretension force (min/max) 64613.70 103381.92 N A = J
Required tightening torque {minfmax) 140.71 22513 Nm -
Safeties with maximal attained pretension force F|
Yield point Pressure Fatigue failure e
1.16 1.55 175.43
Safeties with minimal attained pretension force
Gliding Shearing
121 11.64 Laan0m
Manual | Search | Examples Results | Messages | Information 4 L} >
CONSISTENT

E

3.2. HRERHIERE

16. W R Il U R K G

T ORI, HX BRI 225 N B A A

% CHE R )
alphaA=1, alphaA eff

(N)’

TR 17N T ORIE R RE U6 K R TTIEAT . /s (TR RE=1 M
K GTRAZH=1.6) HMA “45R7 P RRHR, KRG
1.6,

G B EMAE (% MHE
(Nm) , alphaA=1, alphaA eff

&R R RS A B K B HAEKE, B/ME CEERH=1 MHK
i CERE{E=1.6) . ZZFIFH 1.6

IR LA R A

YU R % 42 R A

ik ot ¥ 14

WM ARBIE SN2 4 R

AEARERAT T %A AL

SRR PR 5T %A AR

ZERAEAR G RN, G ERVF R IR IR 7, W N RPR:

LS (N [FM]

BT ESEHREEAE (W ERFR), XAMREEH2E T HEHE S,
ZHUEARYE VDI2230 bR (3t A B .

EEME (Nm) [MA]

A ARG VDI2230 SRR p R A UK, R B, AR
INESV (e
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4 WRANITE
4.1 Rz —5R~THER

e, ERE M16 kU] REN IR R . SekiiBie BAR RS M14, 285 FH

THE . B IS U0 B BCHZ BT FH (1 M 14 M 72 BB VT 555 R BRI R A%

Bolt data

Bolt type [Hexagon head screw with shank (& B) DIM EM
Reference diameter d 14,0000 mm
Bolt length | 65,0000 mm
Define...
i '
o e el -
M Error - [ 3 |

3 The required assembly preload is greater than permissible preload.

Assembly preload:  101076.38 N
Permissible preload: 8903599 M

Ok
- e — ——— A

K17, WABRER, > B, SHlEREL

4.2 LRKE

FESEEARL )" Entries” i fiili "Calculations/Settings", 7] 58 B S 41K 44 1%

BH. 48R, XFEENT VDI2230:2003 FréEH L I AT

i '
Module specific settings ﬁ

—-— e

[] on error messages {permissible pressure, permissible pretension force), continue the calculation
|:| Operating force occurs anly at operating temperature

[7] Do the calculation for the case of reached minimum pretension FM/alpha

[ Do not increase reguired damping force for eccentric damping

Calculate temperature dependent material data automatically with estimation formulae I

[] Determine specific thermal expansion of washers

[7] widerstandsmoment fir Montage mit vollplastischem Zustand verwenden

Length of engagement

Coefficent Tensile strength of bolt = = 1.2000 |
| |
[ oK ] [ Cancel
L% "

&1 18. FrESHRE

22.01.2014
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T RVEM 2, (EIRGUNMRSAL 2 8] MR BRI B A 2 [] 1 3 L6 RURR R 4% AR L
it ZAE"Entries" AR R R [T EIXSS(H . £ VDI ARAERHERE T — RIIAFRSERL

BEBE R B 5%, S Info buttons" (1, SREBREO.

| Basic data | Clamped parts | Conditions |

Operating data

Configuration [Utilization of yield strength A MNumber of load cycles Mz 2000000

Maximum tightening torgue [P 172.2376 Mm Amount of embedding fz 0.0135 mm []
Minimum tightening torque Mamin 107.6485 MNm Additional amount of embedding 'z 0.0000 mm
Permizssible assembly preload Frizs 89035,9909 N Preload loss Fz 64343288 N [
Minimum utilization of yield strength v 90.0000 % Maximum utilization of yield strength v 90.0000 %

Swing angle controlled tightening

Mumber of steps 1 Plastic deformation 0.0000 %
Pretension 10,0000 % Maximum yield paint 100.0000 %
Temperatures Coefficients of friction

Assembly temperature Tu 20.0000 =C In the thread (min/max) Pz 10,1000 0.1000
Operating temperature, bolt T 20,0000 =C In the bearing surface {min/max) P 10,1000 0.1000
Cperating temperature of parts T 20,0000 =C In the nut support {min/max) He 10,1000 0.1000

K 19.  “Conditions “Z&fFA: R ALK VDI 2230 04T 15 5 2 H B kTS HL

AT LL7E" Basic data" i€ XIFERE, N E TR

Basic data |l Clamped parts | Conditions |

Cperating data

Configuration [Flange connection with torque and forces (multiple bolts) -

Mumber of boltz 12 Axdal force (min/max) Fa 0.0000 10000.0000 M

Bolt pitch diameter d: 258.0000 mm Torque M+ 13000.0000 Nm

Shearing force Fa 0.0000 N Bending moment Mz 0.0000 Nm

Clamping force for sealing Fe= 0.0000 M Coeffident of friction between parts 0.1500

Bolt data

Bolt type Hexagon head screw with shank (A B) DIM EN ISO 4014:2001 - ]

Reference diameter d 14.0000 mm Surface roughness of thread [NS Rz=16 (Miling) - ] R 16.00 pm

Bolt length | 65.0000 mm Surface roughness of bearing surface [NS Rz=16 (Miling) V] Rz 16.00 pm
Define. .. Strength dass [10.9 '] E]

Type of bolting Washer Tightening technigue

() Blind hole Define... under bolt head [ Define... ] [D\mamon‘letric key (with guess of coeffident of friction) A ]

@ Mut under nut Define... [Minimum ']

[‘I’lghtening factor as 1.6000 ]

K 20. “Basic data” AR E XITERE
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