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SR1/SR1+: Material database nut material
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The material for the nut thread can be selected from the databases pressung.dbf, mat p 1.dbfand
mat_p 2.dbf. A fourth database has now been added, mat_nut.dbf.
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MATERIAL RFPO2 Rk FG BETA M E_MODUL  ALPHA -
L1-50 210 500 500 a,7 210000 1, &t

2-70 s«<=20 450 T7aa T7aa a,7 210000 1, &t

2-70 s=20 250 500 500 a,7 210000 1, &t

; B4-20 s<=24 €00 200 200 a,7 210000 1, &t

QUAL. 4 300 500 500 a,577 210000 1,1t
QUAL. 5 380 580 580 a,577 210000 1,1t
QUAL. & 430 &80 &80 a,577 210000 1, 1%
QUAL. & c40 850 850 a,577 210000 1, 1%
QUAL .04 250 280 280 0,577 210000 1,1:
QUAL .05 300 500 500 a,577 210000 1,1t

: b oURL_ 10 540 1040 1040 a,577 210000 1, 1%
. QOUAL _12 11400 1150 1150 a,577 210000 1, 1%

“Mat_nut.dbf” currently contains 12 records with material data for commercially available nuts if
you want to calculate the thread strip safety for these. Grades 4 to 12 were taken from
"pressung.dbf". Stainless steeel data A1, A2 and A4 were taken from "mat_bolt.dbf". The data for
A2-70 differs for screws for d<=20 and d>20. Assumption for nuts: Outside diameter of screw d
corresponds to wrench size s of the nut. Please get in touch with me if you have more precise data
on nut materials or if you would like to have added further materials to the nut database.



ZAR4: Calculate polynomial function from points of the pitch curve
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In ZAR4, you can enter three to a maximum of fifty positions of the partial curve under "Pitch
curve — Spline, polynomial function", and ZAR4 calculates the polynomial function for the radius
positions of the non-circular gear from this. Important: Enter the same position for phi=0° and 360°,
otherwise there will be a jump. Unfortunately, the unit of the first term of the polynomial function
was not displayed correctly in the Quick3 view; instead of phi, it should of course be phi*0, and
phi*0 is 1. The formula has been corrected.
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File Edit View CAD STL Database Document OLE Help File Edit View CAD STL Database Document OLE Help |

Fitch curve gear 1 : 3 coordinates -> polynomial function
Phi1=0,00000{ 0°) r1= 22,00 mm

Phi 2 = 3,14153 (180°) r1= 30,00 mm

Phi 3 =6,28319 (360°) r1= 22,00 mm

Pitch curve gear 1 : 3 coordinates -> polynomial function
Phi 1=0,00000( Odeg) r1= 22,00 mm

Phi 2 = 3,14159 (180deg) r1= 30,00 mm

Phi 3= 6,28319 (360deg) ri1= 22,00 mm

R(phi) = 22 +5,093 phi*1 -0,81 phi*2

R{phi) = 22 phi +5,093 phi*1 -0,81 phi*2

The same function also exists in GEO4. There, a cam is generated from the polynomial function
instead of a non-circular gear. The representation of the formula is correct there.
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Tips and tricks for spring calculation: Adjusting Goodman diagrams

If the spring is not fatigue-resistant or the service life is too short, there are several ways to change
the Goodman diagram (without changing the material database):

1. Shot blasting increases the permissible lifting stress

2. Calculation method “tauoz=tauz” or “sigmaoz=sigmaz’ may increase the max.permissible stress
3. (torsion spring only): Factor Sigma/Rm =0.7 can be changed.

Example: A customer has received a Goodman diagram for a torsion spring from his material
supplier for 1.4568 in which the upper horizontal line is higher than calculated with FED3+ and
asks how this can be. The Goodman diagrams in the FED programs are in accordance with EN
13906. However, there are ways to change them.
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Shot peening is of no use here. Shot peening improves the permissible lifting stress, but not the
permissible maximum stress. For some time now, there have been new material data from the
German spring manufacturers association, which should eventually replace the old Goodman
diagrams from EN 13906-1. But the permissible stresses for 1.4568 are actually even lower here
(pictures below).
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However, the FED software now offers the option of setting the horizontal line with the upper stress
as the permissible shear stress (FED1..7) or bending stress (FED3).

The upper horizontal line applies to lifting stress 0, means purely static load. Accordingly, this limit
line should actually be identical to the permissible shear stress tauz or bending stress Sigmaz.
However, in the Goodman diagrams from EN 13906-1, the horizontal line from the Goodman
diagrams is usually lower than the permissible shear stress to EN/ISO.



In FED you can configure tauz instead of tauo or sigmaz instead of sigmao for the horizontal line
under Edit\Calculation Settings. In this
example, sigmaoz increases from 1213 MPa
to 1366 MPa. Now the fatigue strength lookss lozd cycles Sig.0z = 5ig.z (= 0.7 =Rm)
much better.

Goodman diagram sigmaoz |5ig.oz =sig.z (= 0.7 *Rm) R |
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In FED3+ you can also change the conversion factor for max. bending stress spring = 70% tensile
strength.

According to EN 13906-3, the Sigmab /FRm= 0.7 < | Sigmab/tau=125

bending stress of torsion springs is

calculated with sigmab = 0.7 Rm. But in general mechanical engineering, sigmab = 1.0 Rm is used.
Then the permissible bending stress sigmaz is much higher. But be careful: the calculation is then
no longer according to EN 13906-3. If you increase Sigmab/Rm from 0.7 to 0.8, sigmaq?2 is below
sigmao. Now only the lifting stress is a little too high (picture top right). No problem, thanks to shot
blasting almost all values are in the green range (picture bottom left).
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The permissible maximum stress is only exceeded at the upper tolerance limit. The solution is to
reduce the tolerances for torque T1 and T2 (right picture).

This is how you can use tricks to change the fatigue strength and service life of a spring. The result
is not in accordance with EN 13906, which is also displayed as a warning in FED3+. The spring
should be verified using fatigue strength tests before use.



WN2,4,5,10: CAD configuration under ,,CAD\Tooth form*

Previously, you had to set the number of points for involute and root fillet under “CAD\Tooth form\
Config”, now you can do this directly under “CAD\Tooth form shaft/hub”. Unfortunately, at the
time, we forgot to remove the idle “Config” selection, but this has now been done.
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FAQ: Save individual start data

Question: When we start a calculation via "File" > "New", there are already parameters by default
that have to be overwritten each time. Can you please tell us where these "default parameters" are
saved and how we can adjust them when we want to start a new calculation?

Answer: Save your default parameters with the file name "NULL". This zero file is loaded
automatically at startup.

February 23, 2025: Germany has voted
The unpopular , traffic lights* coalition was voted out. Hopefully the future Chancellor Friedrich
Merz can quickly push through his plans in parliament.

February 24, 2025: 3 years of war in Ukraine

Hopefully my prediction from February 2024 in Info Letter 203 will come true that Trump and
Putin will decide to end the war in Ukraine. Then European politicians should also be happy about
peace and not reject it because they are not allowed to sit at the kids' table during the peace
negotiations.



HEXAGON PRICE LIST 2025-03-01

Base price for single licences (perpetual) EUR

DI1 Version 2.2 O-Ring Seal Software 1901
DXF-Manager Version 9.1 383.-
DXFPLOT V 3.2 123.-
FED1+ V32.1 Helical Compression Springs incl. spring database, animation, relax., 3D,.. 695.4
FED2+ V22.6 Helical Extension Springs incl. Spring database, animation, relaxation, ... 675.4
FED3+ V22.1 Helical Torsion Springs incl. prod.drawing, animation, 3D, rectang.wire, ... 600.
FED4 Version 8.0 Disk Springs 4301
FEDS5 Version 17.6 Conical Compression Springs 741 .-
FEDG6 Version 18.6 Nonlinear Cylindrical Compression Springs 634.4
FED7 Version 15.6 Nonlinear Compression Springs 660.
FEDS8 Version 7.6 Torsion Bar 317 .-
FED9+ Version 7.0 Spiral Spring incl. production drawing, animation, Quick input 4901
FED10 Version 4.5 Leaf Spring 500.-
FED11 Version 3.6 Spring Lock and Bushing 210.4
FED12 Version 2.7 Elastomer Compression Spring 220.
FED13 Version 4.3 Wave Spring Washers 2284
FED14 Version 2.9 Helical Wave Spring 395.-
FED15 Version 1.7 Leaf Spring (simple) 180.1
FED16 Version 1.4 Constant Force Spring 2254
FED17 Version 2.6 Magazine Spring 725.-
FED19 Version 1.0 Buffer Spring 620.
GEO1+ V7.5 Cross Section Calculation incl. profile database 294 .
GEO2 V3.4 Rotation Bodies 194 1
GEO3 V4.1 Hertzian Pressure 205.
GEO4 V5.3 Cam Software 265.4
GEO5 V1.0 Geneva Drive Mechanism Software 218.4
GEOG6 V1.0 Pinch Roll Overrunning Clutch Software 232.1
GEO7 V1.0 Internal Geneva Drive Mechanism Software 219.4
GR1 V2.2 Gear Construction Kit Software 185.-
GR2 V1.4 Eccentric Gear Software 550,
GR3 V1.3 Cycloidal Gear Software 600,
HPGL Manager Version 9.1 383.-
LG1 V7.0 Roll-Contact Bearings 296.4
LG2 V3.1 Hydrodynamic Plain Journal Bearings 4601
SR1 V25.4 Bolted Joint Design 640.4
SR1+ V25.4 Bolted Joint Design incl. Flange calculation 750.-
[TOL1 V12.0 Tolerance Analysis 506.-
[TOL2 Version 4.1 Tolerance Analysis 495 .1
TOLPASS V4.1 Library for ISO tolerances 107 .-
[TR1 V6.5 Girder Calculation 757 .-
WL1+ V21.9 Shaft Calculation incl. Roll-contact Bearings 945.-
WN1 V12.4 Cylindrical and Conical Press Fits 4851
WN2 V11.6 Involute Splines to DIN 5480 250.
WN2+ V11.6 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 4
WN4 V 6.2 Involute Splines to ANSI B 92.1 276.4
WN5 V 6.2 Involute Splines to ISO 4156 and ANSI B 92.2 M 2554
WNG6 V 4.1 Polygon Profiles P3G to DIN 32711 180.1
WN7 V 4.1 Polygon Profiles P4C to DIN 32712 1751
WN8 V 2.6 Serration to DIN 5481 1951
WN9 V 2.4 Spline Shafts to DIN ISO 14 170.1
WN10 V 4.5 Involute Splines to DIN 5482 260.
WN11 V 2.0 Woodruff Key Joints 240.4
WN12 V 1.2 Face Splines 256.4
WN13 V 1.0 Polygon Profiles PnG 238.4
WN14 V 1.0 Polygon Profiles PnC 236.4
WNXE V 2.4 Involute Splines — dimensions, graphic, measure 375.1
WNXK V 2.2 Serration Splines — dimensions, graphic, measure 230.
WST1 V 10.2 Material Database 2351




ZAR1+V 27.1 Spur and Helical Gears 1115.4
ZAR2 V8.2 Spiral Bevel Gears to Klingelnberg 7921
ZAR3+ V10.6 Cylindrical Worm Gears 620.-
ZAR4 V6.5 Non-circular Spur Gears 1610.-
ZAR5 V12.8 Planetary Gears 1355.1
ZARG6 V4.3 Straight/Helical/Spiral Bevel Gears 585.
ZAR7 V2.7 Plus Planetary Gears 1380.-
ARS8 V2.3 Ravigneaux Planetary Gears 1950.-
ZAR9 V1.1 Cross-Helical Screw Gears 650.
ZARXP V2.6 Involute Profiles - dimensions, graphic, measure 275.4
ZAR1W V2.7 Gear Wheel Dimensions, tolerances, measure 450.-
ZM1.V3.1 Chain Gear Design 326.
ZM2.V1.1 Pin Rack Drive Design 320.1
ZM3.V1.1 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+, 8,500.-
TOL2, GEO2, GEO3, ZM1, ZM3, WN6, WN7, LG2, FED12, FED13, WN8, WN9, WN11, DI1, FED15, GR1)
HEXAGON Mechanical Engineering Base Package (ZAR1+, ZAR3+, ZAR5, ZAR6, WL1+, WN1, WST1, 4.900 4
SR1+, FED1,+, FED2+, FED3+) ’ )
HEXAGON Spur Gear Package (ZAR1+ and ZAR5) 1,585 .-
HEXAGON Planetary Gear Package (ZAR1+, ZAR5, ZAR7, ZARS8, 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, FEDS, 4,985 .-
FED9+, FED10, FED11, FED12, FED13, FED14,, FED15, FED16, FED17, FED19)
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 9.1 >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, FEDS, 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, FEDG6, FED7.

- Portugues: FED1+, FED17

- Spanish: FED1+, FED2+, FED3+, FED17

Updates:

Software Update Windows: 40 EUR, Update Win64: 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: 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.
Fee for additional key codes: 40 EUR

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



