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FED2+, FED3+: Compare spring material
As in FED1 +, you can now choose the optimal material for tension springs and torsion springs by
comparing the materials from the database.
Select the material with a mouse click or the cursor keys, then the spring is recalculated and the
results are displayed in the background graphic. In the table you can compare the materials based on
the safety factors S k2 = tauz / tauk2 and S kh = tauhz / (tauk2-tauk1).

WL1 +: Calculation of shafts on  three, four or five bearings
The calculation of shafts with three, four or five bearings now runs faster and the message Final
value C not reached no longer appears because the accuracy was limited to a minimum of
0.0001mm. This mainly applies to shafts with zero deflection in either xy plane or xz plane.



LG1: Axial needle roller and cage assemblies and axial cylindrical roller bearings

With LG1 you can now also calculate axial bearings: Axial needle roller and cage assemblies and
axial cylindrical roller bearings have been added.



ZAR5, ZAR7, ZAR8: Tooth gap drawing button at input of measuring circle

At Edit Measurement , a push of the new buttons Gap shows a drawing of the tooth gap with
measuring circle in the background window for sun gear S, planet gear P, ring gear H.

So you can quickly test different ball or pin diameters for suitability.



SR1/SR1+: Elastic resilience: consider multiple bore diameters and long holes

Under Calculation method you can now configure di deformation cone to calculate the hole in
the clamping plates as a cone instead of a cylinder in the case of elastic resilience. If you use
clamping plates with standard-compliant bores, this is of no interest, the result always remains the
same. The elastic resilience deltaP only changes if several clamping plates with changing inside
diameters or elongated holes are used. Instead of the inner diameter of the clamping plate, a cone
from the inner contact diameters of the adjacent clamping plates is then used.
The elastic compliance is calculated as follows:
Cylinder: Delta = L / (E * A) = 4 * L / (E * pi * d²)
Truncated cone: Delta = 4 * L * (1 / dmin - 1 / dmax) / (pi * E * (dmax-dmin)
With L = length, d = diameter, E = modulus of elasticity
If this option is selected, the inner cones are drawn in the drawing of the bolted joint.



SR1 Tip: Tightening angle for combined torque-and-angle controlled tightening
SR1 calculates the tightening angle from the elastic origin to the specified yield strength factor. For
example, torque-controlled tightening up to 30% yield point, then further up to 90% yield point
under rotation angle control. How large is the angle of rotation from 30% yield point to 90% yield
point? Quite simply, SR1 calculates the tightening angle of rotation alphaRe up to the yield point.
Then the angle of further rotation is
deltaAlpha = alphaRe * (90% -30%) / 100% = 0.6 * alphaRe
The tightening torque for 30% Re can either be entered, or read off in the M-alpha diagram for
alpha = 0.3 * alphaRe (with deviation due to friction tolerance).

Tip: Bending angle and deflection of leaf springs, girders and shafts
The deflection of leaf springs firmly clamped on one side is calculated with:
s = F * L³ / (2 * E * I)
the bending angle at the free end with
tan (alpha) = F * L² / (2 * E * I)
So is
tan (alpha) = 3/2 * s / L
Or the other way around
s = 2/3 * tan (alpha) * L
Independent of the spring width, thickness, material.
Example: If the incline of a 100 mm long leaf spring should not exceed 15 °, the deflection must be
less than 17.8 mm.



Grüß Gott im Länd
The green state government of Baden-Württemberg wants to lure people into the state in a
ridiculous, multi-million dollar advertising campaign Welcome to the Länd in the middle of
Corona times. More travelers, more traffic, more CO2, more pollutants, more traffic jams, more
corona. No problem for the GrändPä of the Länd. The main thing is that people are vaccinated.
Unvaccinated people are not welcome, as accommodation is prohibited. And those who do not
immediately disappear will be forcibly vaccinated.

Corona calculations: RKI weekly report from 2021-12-02:
(Table 3, breakthroughs in vaccination, mean 44-47, age 12-99 cumulative )
Hospitalized COVID-19 cases: 11062, of which vaccinated: 4870, therefore unvaccinated: 6192
Covid-19 cases in intensive care unit: 1721, of which vaccinated: 592, therefore unvaccinated: 1129
Deceased COVID-19 cases: 1441, of which vaccinated: 665, therefore unvaccinated: 776
Calculations:
1129/1721 = 66% of the COVID-19 admissions to the intensive care unit were unvaccinated.
Of the 1129 unvaccinated people in the intensive care unit, 665/1129 = 59% died.
Of the 529 people vaccinated in the intensive care unit, all died (665> 592).

Corona extrapolation with 100% vaccination quota from RKI weekly report of 2021-12-02
With a vaccination rate of 100% there are no more unvaccinated people, but 30/70 = 43% more
vaccinated people and correspondingly 43% more vaccination breakthroughs:
Hospitalized COVID-19 cases: 6964, all vaccinated (4870 + 43%)
COVID-19 cases in intensive care: 775, all vaccinated (592 + 43%)
Deceased COVID-19 cases: 951, all vaccinated (665 + 43%)
Calculations: With a vaccination rate of 100%, there is 37% less hospitalization, 55% fewer Covid
intensive care patients, 34% fewer deaths.

Vaccination champion: compulsory vaccination does not protect against corona waves
The vaccination world champion Portugal (vaccination rate 98% for over 12-year-olds) had a new-
infection incidence of 275 on December 14th, 2021, which is only 20% less than in Germany.
A vaccination does not protect against a fifth wave and certainly not against new mutations. After
all, the omicron variant was spread all over the world by vaccinated air travelers.
Nevertheless, one can now advise vaccination: on the one hand, many millions of people have been
vaccinated for many months without hearing too much about serious side effects and vaccination
victims. On the other hand, with the high number of new infections, it is hardly possible to avoid
contact with infected people. But compulsory vaccination? Sounds like Adolf H. Can't Olaf S. think
of anything better? Suggestion: Unvaccinated people have to apply and pay for an additional corona
risk health insurance. This pays if these people need intensive care with Covid. Otherwise they will
be turned away at the hospital or taken to the palliative care unit. A compulsory vaccination, on the
other hand, would be clumsy and unimaginative. It is embarrassing if not even enough vaccine is
available for all those willing for the 3rd vaccination (booster) and 4th vaccination (Omikron).

Corona contamination theory
In India the 7-day incidence has dropped to 5, even though only 37% of the population are
vaccinated. How come Corona in India was short and violent. Within a short time there were tons of
corona infections and many deaths. Antibody tests in New Delhi have now shown that 97% of the
population had formed antibodies against Covid, according to which almost everyone came into
contact with the virus and survived an infection unnoticed.
Worldwide, new corona mutations are displacing the previously prevalent corona viruses if they are
more contagious than those. More deadly mutations die with their host. So we hope for new corona
mutations that are more contagious than the previous ones, but harmless in their course.
And until then: Vaccinated people can be boosted, those who have not been vaccinated can be
vaccinated and / or avoid contact, eat healthily, exercise in the fresh air. Stay healthy!



HEXAGON  PRICE LIST  2022-01-01
Base price for single licences (perpetual) EUR
DI1 Version 2.1  O-Ring Seal Software 190.-
DXF-Manager Version 9.1 383.-
DXFPLOT V 3.2 123.-
FED1+ V31.3 Helical Compression Springs incl. spring database, animation, relax., 3D,.. 695.-
FED2+ V22.0 Helical Extension Springs incl. Spring database, animation, relaxation, ... 675.-
FED3+ V21.5 Helical Torsion Springs incl. prod.drawing, animation, 3D, rectang.wire, ... 600.-
FED4 Version 8.0 Disk Springs 430.-
FED5 Version 17.0 Conical Compression Springs 741.-
FED6 Version 18.0 Nonlinear Cylindrical Compression Springs 634.-
FED7 Version 15.0 Nonlinear Compression Springs 660.-
FED8 Version 7.4 Torsion Bar 317.-
FED9 Version 7.0 Spiral Spring 394.-
FED9+ Version 7.0 Spiral Spring incl. production drawing, animation, Quick input 490.-
FED10 Version 4.5  Leaf Spring 500.-
FED11 Version 3.6  Spring Lock and Bushing 210.-
FED12 Version 2.7  Elastomer Compression Spring 220.-
FED13 Version 4.2  Wave Spring Washers 228.-
FED14 Version 2.6  Helical Wave Spring 395.-
FED15 Version 1.6  Leaf Spring (simple) 180.-
FED16 Version 1.3  Constant Force Spring 225.-
FED17 Version 2.1  Magazine Spring 725.-
GEO1+ V7.5 Cross Section Calculation incl. profile database 294.-
GEO2 V3.3 Rotation Bodies 194.-
GEO3 V4.0 Hertzian Pressure 205.-
GEO4 V5.3 Cam Software 265.-
GEO5 V1.0 Geneva Drive Mechanism Software 218.-
GEO6 V1.0 Pinch Roll Overrunning Clutch Software 232.-
GEO7 V1.0 Internal Geneva Drive Mechanism Software 219.-
GR1 V2.2 Gear construction kit software 185.-
GR2 V1.2 Eccentric Gear software 550,-
HPGL-Manager Version 9.1 383.-
LG1 V7.0 Roll-Contact Bearings 296.-
LG2 V3.1 Hydrodynamic Plain Journal Bearings 460.-
SR1 V24.1 Bolted Joint Design 640.-
SR1+ V24.1 Bolted Joint Design incl. Flange calculation 750.-
TOL1 V12.0 Tolerance Analysis 506.-
TOL2 Version 4.1 Tolerance Analysis 495.-
TOLPASS V4.1 Library for ISO tolerances 107.-
TR1 V6.4 Girder Calculation 757.-
WL1+ V21.7 Shaft Calculation incl. Roll-contact Bearings 945.-
WN1 V12.4 Cylindrical and Conical Press Fits 485.-
WN2 V11.2 Involute Splines to DIN 5480 250.-
WN2+ V11.2 Involute Splines to DIN 5480 and non-standard involute splines 380.-
WN3 V 6.0 Parallel Key Joints to DIN 6885, ANSI B17.1, DIN 6892 245.-
WN4 V 6.1 Involute Splines to ANSI B 92.1 276.-
WN5 V 6.1 Involute Splines to ISO 4156 and ANSI B 92.2 M 255.-
WN6 V 4.1 Polygon Profiles P3G to DIN 32711 180.-
WN7 V 4.1 Polygon Profiles P4C to DIN 32712 175.-
WN8 V 2.6 Serration to DIN 5481 195.-
WN9 V 2.4 Spline Shafts to DIN ISO 14 170.-
WN10 V 4.4 Involute Splines to DIN 5482 260.-
WN11 V 2.0 Woodruff Key Joints 240.-
WN12 V 1.2 Face Splines 256.-
WN13 V 1.0 Polygon Profiles PnG 238.-
WN14 V 1.0 Polygon Profiles PnC 236.-
WNXE V 2.3 Involute Splines  dimensions, graphic, measure 375.-
WNXK V 2.2 Serration Splines  dimensions, graphic, measure 230.-
WST1 V 10.2 Material Database 235.-
ZAR1+ V 26.7 Spur and Helical Gears 1115.-



ZAR2 V8.2 Spiral Bevel Gears to Klingelnberg 792.-
ZAR3+ V10.4 Cylindrical Worm Gears 620.-
ZAR4 V6.3 Non-circular Spur Gears 1610.-
ZAR5 V12.4 Planetary Gears 1355.-
ZAR6 V4.3 Straight/Helical/Spiral Bevel Gears 585.-
ZAR7 V2.3 Plus Planetary Gears 1380.-
ZAR8 V1.9 Ravigneaux Planetary Gears 1950.-
ZAR9 V1.0 Cross-Helical Screw Gears 650.-
ZARXP V2.6 Involute Profiles - dimensions, graphic, measure 275.-
ZAR1W V2.6 Gear Wheel Dimensions, tolerances, measure 450.-
ZM1.V3.0 Chain Gear Design 326.-
ZM2.V1.0 Pin Rack Drive Design 320.-
ZM3.V1.0 Synchronous Belt Drive Design 224.-

PACKAGES EUR
HEXAGON Mechanical Engineering Package (TOL1, ZAR1+, ZAR2, ZAR3+, ZAR5, ZAR6, WL1+, WN1,
WN2+, WN3, WST1, SR1+, FED1+, FED2+, FED3+, FED4, ZARXP, TOLPASS, LG1, DXFPLOT, GEO1+,
TOL2, GEO2, GEO3, ZM1, ZM3, WN6, WN7, LG2, FED12, FED13, WN8, WN9, WN11, DI1, FED15, GR1)

8,500.-

HEXAGON Mechanical Engineering Base Package (ZAR1+, ZAR3+, ZAR5, ZAR6, WL1+, WN1, WST1,
SR1+, FED1,+, FED2+, FED3+) 4,900.-

HEXAGON Spur Gear Package (ZAR1+ and ZAR5) 1,585.-
HEXAGON Planetary Gear Package (ZAR1+, ZAR5, ZAR7, ZAR8, GR1) 3,600.-
 HEXAGON Involute Spline Package (WN2+, WN4, WN5, WN10, WNXE)          1,200.-
HEXAGON Graphic Package (DXF-Manager, HPGL-Manager, DXFPLOT) 741.-
HEXAGON Helical Spring Package (FED1+, FED2+, FED3+, FED5, FED6, FED7) 2,550.-
HEXAGON Complete Spring Package (FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED8,
FED9+, FED10, FED11, FED12, FED13, FED14,, FED15, FED16, FED17)

4,985.-

HEXAGON Tolerance Package (TOL1, TOL1CON, TOL2, TOLPASS) 945.-
HEXAGON Complete Package (All Programs) 14,950.-

Quantity Discount for Individual Licenses
Licenses 2 3 4 5 6 7 8 9 >9
Discount % 25% 27.5% 30% 32.5% 35% 37.5% 40% 42.5% 45%

Network Floating License
Licenses 1 2 3 4 5 6 7..8 9..11 >11
Discount/Add.cost -50% -20% 0% 10% 15% 20% 25% 30% 35%

(Negative Discount means additional cost)

Language Version:
- German and English : all Programs
- French: FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED9+, FED10, FED13, FED14, FED15, TOL1, TOL2.
- Italiano: FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED9+, FED13, FED14, FED17.
- Swedish: FED1+, FED2+, FED3+, FED5, FED6, FED7.
- Portugues: FED1+, FED17
- Spanish: FED1+, FED2+, FED3+, FED17

Updates:
Software Update (software Win32/64 + pdf manual) 40 EUR
Software Update (software 64-bit Win + pdf manual) 50 EUR
Update Mechanical Engineering Package: 800 EUR, Update Complete Package: 1200 EUR
Maintenance contract for free updates: annual fee: 150 EUR + 40 EUR per program

Hexagon Software Network Licenses
Floating License in the time-sharing manner by integrated license manager.

Conditions for delivery and payment
Delivery by Email or download (zip file, manual as pdf files): EUR 0.
General packaging and postage costs for delivery on CD-ROM: EUR 60, (EUR 25 inside Europe)
Conditions of payment: bank transfer in advance with 2% discount, or PayPal (paypal.me/hexagoninfo) net.
After installation, software has to be released by key code. Key codes will be sent after receipt of payment.

HEXAGON Industriesoftware GmbH        E-Mail: info@hexagon.de       Web: www.hexagon.de

http://www.hexagon.de

