KISSsoFT

Calculation programs for machine design

KISSsoft 03/2013 — #HFE 14
HRHE DIN EN 13906-1 Xt JE S 14 Hr

KISSsoft AG
Rosengartenstrasse 4
8608 Bubikon
Switzerland

Tel: +41 55 254 20 50
Fax: +41 55 254 20 51
info@KISSsoft.AG
www.KISSsoft. AG

SHARING KNOWLEDGE




Hx

1 FT T KISSSOM vttt ettt ettt ettt ettt ettt ettt 3
1.1 FT T BRAE ettt ettt ettt ettt e ettt n s 3
1.2 B T B A oottt ettt et nn 3

2 T T T ettt e et et r e 4
2.1 08 ettt ettt ettt et et e ettt e ettt e et ee et e ne s 4
2.2 TR IEIE N <ot e et et e et ettt ettt ettt ettt e et et et e et 4
2.3 BN LT B I I E T oottt ettt ettt ettt et 5
2.4 T B e e ettt ettt ettt et 6
2.5 T L BB AT e ettt ettt e ettt e e et e et et et et et et ettt ettt e et et e ereaen 9

24.01.2014 2/10



1 FTH KISSsoft
1.1 FIHFBH

—H

2013—KISSsoft” T 7. HEANH ARG, S~ EATR:

KISSsoft 2 3 AEJa, M7 AR IR Sl “JF iR — 72 FF —KISSsoft 03-

KIsSsoft (163)

:Elg

Fie Project View Calculation

Modules

4 Cyiindrical gears
Single gear
B Cyindrical gear par | =
& pinon with rack
€D Flanetary gear
®2 Three gears train
25 Four gears tran
2 Bevel and Hypoid gears
s Face gears
& worms with enveloping w.
F Crossed helical gears and..
& Non draular gears
4 Shafts and Bearings
i shaft calcuiation
B Roller bearing IS0 281, I
Roller bearing ISO/TS 162...

Report

CoRgEmEIE

|4 Tooting &

Graphics

Extras  Help

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.

If you need support you can find your contact in the
menu tem Help > About KISSsoft.
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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. Aprl 2013

16. April - 15, April 2013

Small gears in plastic or sintered material
19, Aprl 2013

KISSsys GPK

25, June 2013

KISSsys Basic Training
25, June - 28, June 2013
heus il

x

I

Modules
Manual & x The ltest tutorials are avaible for download on our
> Algemeines website on the page Instructions.
b Verzahnungen
b Wellen und Lager
> Verbincungen Do you need training? Then check out our current
J KISSsoft 03-2011 > Fedemn training schedule.
» Riemen und Ketten
. KI5Ssoft 03-2012 > Automotive
> Duerses
J KISSsoft 03-2013-beta > KISSsys Information
. > Bibliographie und Index
Hd xassedit
i 71 KIS5soft
KISSsys
T Manual (English)
'@ Manual (German) -
Manual | Search | Examples | Results | Messages | Information
1 Back
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T welded joints
"B= Glued and soldered joints

(:_l Snap ring

m

Compression springs
Tension springs
= Leg springs
£ Disc springs

&5 Torsion-bar springs
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2.1 f£5%
ST ELIN TR 'S #E 4 x 40 x 235 (FH3EMNHE) #1700, Ziis
wrEdE, B
o PENIE R;
o BIYJN /3 F , =300N;
o FRERATHE Shs
AREFERTE T H P anfrda AT T 2
Wire diameter ( 442 H4#%) d 4.0 mm
Coil diameter (Z#EHA) (%% 40.0 mm
H12) D
Effective coils (H#EED n 12.5 mm
Spring length  (3EKZ) LO 235.0 mm
Material Wire (#4Jii) C (DIN 17223-1), untreated, ARZAbFH
Ends of spring (3% 2 #) Even “F 1

Tolerances (AZ)

DIN 2095 quality standard 1, Jii &%
%1

B3 JUTEdERE X
Spring force F1 (377 F1) 150 N
Spring force F2 (7] F2) 300N
Operating temperature ( T/EIEEE) 20.0 °C

Stress  (JEJ1) dynamic (B4 H))
Support  (ZFit) fixed/ fixed C[& &K

Kl 4.

2.2 THREEHRA

TEAE B

patll%

e

PR, WP VB A G B T8 . [, P ek

I S BAT R o

Operating data

Lower spring force F: @
Smaller spring travel 5 0.0000 mm () I
Shear spring force Fe 00000 N @
Shear spring travel -9 0.0000 mm ()

Operating temperature Tz 20,0000 =C

Higher spring force  F3 300.0000 N -é-t

Larger spring travel s; 0.0000 mm |

Stress ’dynamic

Support [ﬁxed,’ﬁxed 0.5

v
1@
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r Warning ﬁ1
It has to be guided.
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KISSsoft £ s L& 71 2 AR R K HE, BEA1#GENE DIN 2098 b4k
1 PRNG o AR S5 a8 FH P e e A M PR LA

B2, MR RENHEXEER, AP TLUEE “Own input” ki
ANHCHESE FH¥BNHEZ T HERER.

NI FIEE M BE, B AT “Update” o REGUETHE IR ES FH FHINT
B, WU FIZENATIE . B 5. IR O Sl R

TESRSIRIAIER B, At AR R W e S 7 22 1 R S A

Geometry
o 2098 Supplement 1:1968 || update... [J[&]
d [mm] . D [mm] n Lo [mm] Dy [mm] Da [mm] My R &
4,000 50.000 12.50 335.000 45.000 54.000 2.00
4,000 50.000 18.50 450,000 45.000 54.000 2,00
4,000 40,000 3.50 71.000 36.000 44,000 2.00
4,000 40,000 5.50 105.000 36.000 44,000 2.00

4 nnn 37 0NN 18 5N 26N 00 IR 00N BN 7 nn

1| 1 | k
Ends of spring [even hd ] Stiff coils My 0.0000 0
Manufacturing ’cold shaped hd ] Tolerances  |DIM EN 15800 Quality standard = ]
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D [mm] n

“
a
T
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«
Ends of spring |even
Manufacturing |cold shay

Material

wire D (DIN 17223-1), §

sults

se[N]

F [mm]

||| ]a] ]| ]a]a] ]| <]«
o
T
2,

Show all columns

Hide all columns
et E— A | serch-.. {Clr 3 /eed)
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i I “shot peened” WAL RIEME, TFF AWK &I AR

Material

[wire C {DIN 17223-1), Spring steel, untreated hd ] E@hot peened
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KISSsoft (165) - Compression springs

-
- Untitied [ESREER
File Project View Calculation Report Graphics Extras  Help
SEEBF i 2)E EE B
U &ESBH S e KISSsoFT
Release 03/2013 B
X
SEELE = Operating data
4% Straight-sided spline -
# spline (strength) Lower spring force F:. 150.0000 Higher spring force Fz 300.0000 M
£} Spline (geometry and Smaller spring travel 51 46,0123 Larger spring travel sz 92,0245 mm
© Polygon . -
& wWoodruff Key Shear spring force Fz 0.0000 Stress [dynaml:
AL Bolts and pins Shear spring travel 5. 0.0000 mm Support [ fixed/fixed 0.5
T Bolts
T Welded joints Operating temperature Ts 20,0000 =C
"B= Glued and soldered joints
. . Geometry
() Snapring
4 springs =l [omv 2098 Supplement 1:1968 v [ Update... |
= Compression springs
2 Tension springs d [mm] D [mm] n Lo [mm] Dy [mm] D [mm] ny R -
= Legsprings 4,000 40.000 5.50 105.000 36.000 44.000 2.00
= 4.000 <0.000 8.50 160,000 36.000 44,000 2.00 —
Disc springs 4.000 40.000 12.50 235.000 36.000 44.000 2.00 [
&= Torsion-bar springs 4,000 40,000 18,50 340,000 36,000 44,000 2,00
4 Belte and chain dri - 4.000 32.000 3.50 53.500 28.000 36,000 2.00 -
Modules ' L | D
Examples 5 x Ends of spring Stiff coils My 2.0000 =
> Automotive Manufacturing |cold shaped hd Tolerances |DIM EM 15800 Quality standard ']
> Bearings
> Belts and Chains .
Material
> Bevel and Hypoid gears tene
» Connections [wire C (DIN 17223-1), Spring steel, untreated - l [E [] shot peened
> Crossed helical gears
> Cylindrical gears
> Face gears
Its 8 X crafik & X
> Shaft-Hub-Connections (only DIM 5461) ﬁesu \ ra
» Shaft-Hub-Connections (only DIN 5482) || Utiization of spring travel 58.284% % [K,aﬂ_Weg_D‘ag,Emm
> Shaft-Hub-Connections Utilization of shear stress (static) 42,0210 %
» Shafts Utilization of shear stress (dynamic) 84,3345 %
> Springs Spring rate R 3,2600 Njmm
+ Various
> Worms with enveloping worm wheel
Manual Search Examples Results Messages Information | i L
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[ForceTravel-Diagram EE R Y [Goodman Diagram JHER Y
m Maximum stress [Njmm3] =
1100.000
1000.000
900,000
e s o
600,000
500.000
400.000
300.000
200,000
100.000
0.000 u T T 1
0.000 mD‘DDEBW tension [memz?DD.DDD 1200.000
< n L3 4 »
/A | 1
Bl12. J1—17HER K113,  JREMIKIIER
Graphics =] Graphics =]
Relaxation EE R Y [Time curve of Relaxation JHER Y
Rel o] - ! s -
. elaxation [%] - Relaxation [%] s
15000 . :
14.000 . i
132.000 . i
12000 . T
11000 : ;
10.000 H
3.000 - :
8.000 . i -
7.000 - i a
6.000 g ! I
5.000 - :
3,000 . !
3.000 g i
2.000 L. i
4008 0.000 + :
: 0.000 wD‘DDEhEEr stress [N’,mmﬁUD.DDD 1200.000 : 0.000 24,000 Stress duration [h] 48,000 72,000
b v ‘ [ i ] v
Bl 14, FASARZSFNS 7 i 2218 Kl 15, At ia)h £
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Compression springs [FO10]
Calculation method: DIN EN 13906-1:2002
INPUTS:

Spring geometry

Wire diameter (mm) [d] 4.000
Tolerance according to

DIN 2076 C:1990 (mm) [Tol_d] 0.025
Coil diameter (mm) [D] 40.000
Inner diameter (mm) [Di] 36.000
External diameter (mm) [De] 44.000
Length of relaxes spring (mm) [LO] 235.000
Effective coils [n] 12.500
Stiff coils [nu] 2.000
Total number of coils [nt] 14.500
Spring ends surface flattened
Bearings coefficient 0.500
Material
Material wire C (DIN 17223-1)
cold shaped
not shot peened
Shearing modulus at 20°C (N/mm2) [G20] 81500.000
Tensile strength (N/mm?) [Rm] 1740.000
Shearing Modulus depending on temperature (1/°C) [alphaE] -0.00028
Load
Lower spring force (N) [F1] 150.000
Higher spring force (N) [F2] 300.000
Operating temperature (°C) [TB] 20.000
dynamic loading
RESULTS:
Spring rate (N/mm) [R] 3.260 ]
Maximal usable length (mm) [Ln] 77.113
Maximum spring travel (mm) [sn] 157.887
Sum of minimal distance [Sa] 18.750
Shear stress at Fn (N/mm2) [taun] 819.192
Force for maximal spring-travel (N) [Fn] 514.713
Theoretical force at length of block (N) [Feth] 575.838
Block length (mm) [Lc] 58.363 (- 0.362)
Shear stress at block length (N/mm?2) [tauc] 916.475
Permissible shear stress at block length (N/mm?2) [tauc_zul] 974.000
Stress coefficient [kappa] 1.135
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Travel tension [taukh] 270.994
Permissible travel tension (N/mm?2) [taukh_zul] 321.103
The spring is safe for buckling in the used range

Spring travel for buckling (mm) [sk] 101.548
Spring force for buckling (N) [FK] 331.047
Shear modulus at service temperature (°C) [G] 81500.000
Diameter increase (mm) [DeltaD] 0.698
Eigen frequency (Hz) [fe] 72.548
Mass () [mass] 181.184
Load 1

Spring force (N) [F1] 150.000
Spring travel (mm) [s1] 46.012
Spring length (mm) [L1] 188.988
Shear stress (N/mmg2) [taul] 238.732
Adjusted shear stress (N/mmg2) [taulk] 270.994
Load 2

Spring force (N) [F2] 300.000
Spring travel (mm) [s2] 92.025
Spring length (mm) [L2] 142.975
Shear stress (N/mmg2) [tau2] 477.465
Adjusted shear stress (N/mmg2) [tau2k] 541.987
Relaxation (F2,48h) (%) [RX] 1.132
Spring force after 48h (N) [F2Rx] 296.605
Utilization of shear stress (static) 0.490
Utilization of shear stress (dynamic) 0.844
Tolerances

according to DIN EN 15800:2009 Gutegradl

Permissible deviation from

Coil diameter (mm) [AD] 0.300
Lower spring force (N) [AF1] 11.300
Higher spring force (N) [AF2] 12.800
Spring length (mm) [ALO] 3.050
Perpendicular line (mm) [e1] 7.050
Parallel line (mm) [e2] 0.660

2.5 B JUMEEHEE

R SR AL ) M R R A 5 B B BB BOAN AR AE I B B, T BL S dr ¢ Own
input” , RJEHIAHCREWE. XE, H7 AT BUE 3 NI (R=AF/As) K S A2k

Wl ELAS A 5
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Geometry

Own Input hd ]
Coil diameter D 40.0000 mm (@ Spring length Lo 235.0000 mm @
Inner diameter s} 36.0000 mm Spring length Ly 188.9877 mm ()
External diameter De 44.0000 Spring length Lz 1429755 mm_()
Wire diameter d 4.00 - Effective coils n 12.5000
Ends of spring Stiff coils Ny 2.0000 =]

Manufacturing |cold shaped ~7

K16, SREJLRIRSTRIEE X

r Sizing of wire diameter and active coils Ew
Difference of spring force  AF 150.0000| N
Spring travel difference As 45.0123 mm
Spring rate R 3.2600 Mfmm
i@ d minimum based on Fzas well as n based on R
|| Wire diameter d 40000 mm
i Effective coils n 12,5000
() dbasedonR
Wire diameter d 4.0000  mm
) nbasedonR
Effective coils n 12,5000
Accept ] [ Calculate ] [ Cancel
. J
K17, @®AED

Tolerances |DIM EM 15800 Quality standard = ]
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