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FED1 +: Lateral deflection sQ as input instead of radial force FQ
For the calculation of the transverse suspension, it is now also possible to enter the lateral spring
travel sQ instead of the transverse spring force FQ. The lateral deflection sQ caused by the lateral
force FQ is analogous to the transverse spring rate RQ.
Under "View -> Lateral deflection" there is a new diagram FQ-s.

FED1 +: Transverse spring travel sQ limited at buckling
The transverse deflection is calculated according to EN13906-1: 2002. When the spring buckles (at
s = sk), eta = 0, RQ = 0, and the transverse spring deflection sQ becomes infinitely large. If you
continue to increase axial deflection s, eta <0, RQ <0, and the radial deflection sQ is calculated < 0.
These results are impractical, so now in FED1+ there is a limitation of sQmax to the buckling of
spring length L0: sQmax (s) = SQRT (2 * L0 * s - s²)

The transverse spring rate goes to 0 and remains 0 from s = sk, when the spring buckles. The
transverse force curves are interesting. If the spring does not buckle, the transverse spring rate may
both increase or decrease, or both, depending on the distance to the buckling area.

FED1 +: Transverse force FQ> 0
The transverse force FQ must always be greater than 0. With FQ <0 now you get an error message.
FED1 +: Bedding coefficient nue = 1 for calculation of lateral deflection
A transverse force acts radially on one of the two spring ends. Therefore, a spring end must be
radially displaceable. For this bedding type, the bedding coefficient is 1. For calculation of lateral
deflection, therefore, the bedding coefficient must always be set to 1.

FED1 +, 2 +, 3 +, 5,6,7,8,11,17: Suggestion for tolerance class of wire diameter
The spring program calculates the tolerance for the wire diameter when choosing the quality grade.
Now, the various grades have become quite numerous over time, according to DIN and EN, for
cold- and hot-formed springs, various classes also for patented drawn wire, oil hardening and
stainless spring wire. If the program is to suggest a suitable grade, do not select the material from
the list, but click on Database. Select material, then a suitable grade is set:
10270-1: according to EN 10270-1
10270-2: according to EN 10270-2
10270-3: according to EN 10270-3
10089: 3: according to DIN 2077
12166: according to EN 12166
all others: T4 according to EN10218-2
Now there is also a suggestion button for the same function. In addition, the proposal for "other
materials" has been refined to wire diameter:
d <0.8 mm: T5 according to EN10218
d = 0.8 .. 10 mm: T4 according to EN10218
d> 10 .. 20 mm: T3 according to EN10218
d> 20 mm: T2 according to EN10218
In addition, JIS grade JIS 3522 is proposed for JIS materials

FED1 +: Calculation method with 1 spring force
The set calculation method when inputting number of coils n is also used in the recalculation, if e.g.
choose a different material. A user had switched to input only 1 spring force and found that only the
first, preset method (L0 unchanged, F1 and F2 variable) alters the forces by choosing a different
material and then recalculating. In method 2, 3 and 4 (with L0 variable), however, the number of
coils n is unintentionally adjusted, so that the forces remain constant. This also happens with 2
spring forces when L1 = L0 is set. This is because L1 and L2 are always constant and L0 at L0 = L1
can not be constant and variable at the same time.

Recalculation Load-deflection curve of spring

According to DIN 2096, the load-deflection curve between 0.3 * sn and 0.7 * sn is tested for hotformed springs. Therefore, L1'= L0-0.3sn, L3' = L0-0.7sn and L2 '= L0-0.5sn were added as default
for the input of the spring lengths, as well as for 5 measuring points Li' = L0 - 0.3, 0.4, 0.5, 0.6 and
0.7 * sn.

FED1 +, 2 +, 3 +, 5,6,7,8,11,17: New material NIVAFLEX
NIVAFLEX has been added to the materials database, a cobalt-nickel-chromium alloy for spring
wire of high strength with thin diameter between 0.15mm and 0.5mm.

FED1 +, 5,6,7,17: Setting length Ls = Lc (set to block)

If "Ls = Lc" is checked under "Edit \ Production drawing" as setting length, then in new updates,
only "Ls = Lc" will be output in the production drawing. If you want to output the block length in
mm as before, remove the checkmark at "Ls = Lc".

FED1 +: Spring rate R in production drawing without brackets
The spring rate results from the spring forces F1, F2 and the stroke and was therefore previously
displayed bracketed. But because you can now enter tolerances for the spring rate as well, R will be
shown now without brackets.

FED2 +: Enter bending radius of loops

Under "Calculation method" you can choose whether the bending radius of the loops should be
taken into account when calculating the loop tension. If the entry has been checked, you can enter
the bending radius coefficient r / d. Because the input is poorly found in the calculation method, you
can now also enter r / d under Edit \ Loops and under Edit \ Quick if checked under Edit \
Calculation Method”. If the entry should always appear, save the default data with file name
"NULL".

FED3 +: Spring rate for long legs and few coils

For legs on lever arm, the leg bending is calculated. If the suspension of the legs should also be
taken into account when calculating the spring rate, this option can be set under "Edit \ Calculation
method \ Spring rate calculation". A new warning "R leg > Ld / 10" appears if this option is not set
and the lever arm of a supported leg is greater than 10% of the wire length.
And, for recalculation of torsion springs, the calculation method R = 1 / (1 / R0 + 1 / RS1 + 1 / RS2)
will be the default setting in the future. R0 is spring rate of coil body, RS1 of leg1 and RS2 of leg 2.

ZAR6, WN1, WN3, WN11: Dimensions also in inches
In ZAR6, WN1, WN3 and WN11, the drawings were always dimensioned in mm. When switching
to imperial units, everything is now dimensioned in inches.

ZAR7, ZAR8: Clearances between gears
The distances between the inner and outer planet wheel, between the outer planet wheel and the sun
gear and between the inner planet wheel and the ring gear are also printed now. If the distance
becomes smaller than normal module / 10, an error message appears.

SR1: database for special nuts

Even special nuts you now can create and get from a database (SPECNUT.DBF). In drawings
special nuts are simply displayed as round discs.

SR1: Clamping plate database also with slot hole
The clamping plate database KLEMMSTK.DBF with washers has been extended by a CC field.
That's the center-center distance of a slot hole. If CC <> 0, the slot is taken over. If the thickness or
outside diameter in the database is 0, the values are left. So you can, for example select a slot from
the database for an already entered clamping plate, without therefore thickness and outside diameter
are changed.

SR1: STL clamping plates with slot
If a slot has been defined, now also the clamping plates are 3D printed with slot.

SR1: DKm added in printout and Quick view
Depending on whether the bolt or nut is tightened, mean friction diameter DKm is calculated from
the bolt head and the first clamping plate or from the nut surface and the last clamping plate. Output
of DKm added in printout and Quick views.

SR1: Calculation MA = f (FM) configurable
To save computing time, you can alternatively calculate the tightening torque with an approximate
formula:
MA: = FM * (0.16 * P + 0.58 * d2 * mueg + dkm / 2 * muek)
instead of
MA: = FM * (d2 / 2 * (tan (arctan (P / (pi * d2)) + ArcTan MUEG * 1.155)) + dkm / 2 * Muek)
However, the saved computation time is small, detectable only if you run SR1+ in batch mode to
execute hundreds of thousands of calculations.
Just found out that also in the VDI 2230:2015 the simple formula is used. It is thus no longer an
"approximation" but the official equation for the calculation of the tightening torque. Therefore, the
"approximation formula" will in future be the default for recalculations.

WL1+: DXF Import: Default for y coordinate of the shaft axis pre-calculated
When importing shaft geometry as a DXF file, you must first enter the y coordinate of the
horizontal shaft axis and a snap window for possible drawing inaccuracies. As a default for the ycoordinate of the shaft axis, now all lines of the DXF file are read in first, and the sum of all ycoordinates divided by the number of lines is used as a default. If the default does not match the
actual y-axis coordinate of the shaft axis, there may be some redundant lines in the DXF drawing.
Please delete these.

Tip WL1 +: Import shaft dimensions from DXF file
There are several prerequisites for the smooth reading in of a shaft geometry as a DXF file,
otherwise there will only be a blank sheet:
- The DXF file may only contain the shaft dimensions, nothing else. Also no dimensioning and no
center lines.
- the shaft must be horizontal
- lines must be used for the drawing. No polylines, 3D body etc.
If you have problems importing a DXF file into WL1 +, please send us your DXF file for testing.

ZPRINT Gearprinter software
For Christmas 2018, we provide a free program for manufacturing gears on the 3D printer, plus
housing, grid plate, grid band, angle brackets, washers, bushings, clamping ring, wheels.

Suitable as a gift for children and grandchildren, or for yourself to craft over the holidays. The
dimensions of the plates and mounting parts can be freely entered, the default is based on the
antique Märklin metal kits a grid of 12.7 mm (half inch) and hole diameter 4.2mm for 4 mm shafts
and screws. Then all you need is 4-mm shafts as well as nuts and bolts (M4), and the other parts are
supplied by the 3D printer. If you take ½" pitch, then make the gears for the appropriate center
distance, e.g. 24 dpi gear wheels with numbers of teeth 12, 24, 36, 48, 60.

HEXAGON PRICE LIST 2019-01-01
PRODUCT
DI1 Version 1.2 O-Ring Seal Software
DXF-Manager Version 9.1
DXFPLOT V 3.2
FED1+ V30.8 Helical Compression Springs incl. spring database, animation, relax., 3D,..
FED2+ V21.2 Helical Extension Springs incl. spring database, animation, relaxation, ...
FED3+ V21.1 Helical Torsion Springs incl. prod.drawing, animation, 3D, rectang.wire, ...
FED4 Version 7.7 Disk Springs
FED5 Version 16.1 Conical Compression Springs
FED6 Version 16.7 Nonlinear Cylindrical Compression Springs
FED7 Version 13.7 Nonlinear Compression Springs
FED8 Version 7.2 Torsion Bar
FED9 Version 6.3 Spiral Spring
FED10 Version 4.3 Leaf Spring
FED11 Version 3.5 Spring Lock and Bushing
FED12 Version 2.6 Elastomer Compression Spring
FED13 Version 4.2 Wave Spring Washers
FED14 Version 2.2 Helical Wave Spring
FED15 Version 1.6 Leaf Spring (simple)
FED16 Version 1.3 Constant Force Spring
FED17 Version 1.8 Magazine Spring
GEO1+ V7.3 Cross Section Calculation incl. profile database
GEO2 V3.2 Rotation Bodies
GEO3 V3.3 Hertzian Pressure
GEO4 V5.1 Cam Software
GEO5 V1.0 Geneva Drive Mechanism Software
GEO6 V1.0 Pinch Roll Overrunning Clutch Software
GR1 V2.1 Gear construction kit software
HPGL-Manager Version 9.1
LG1 V6.6 Roll-Contact Bearings
LG2 V3.0 Hydrodynamic Plain Journal Bearings
SR1 V23.3 Bolted Joint Design
SR1+ V23.3 Bolted Joint Design incl. Flange calculation
TOL1 V12.0 Tolerance Analysis
TOL2 Version 4.1 Tolerance Analysis
TOLPASS V4.1 Library for ISO tolerances
TR1 V6.0 Girder Calculation
WL1+ V21.3 Shaft Calculation incl. Roll-contact Bearings
WN1 V12.1 Cylindrical and Conical Press Fits
WN2 V10.1 Involute Splines to DIN 5480
WN2+ V10.1 Involute Splines to DIN 5480 and non-standard involute splines
WN3 V 5.5 Parallel Key Joints to DIN 6885, ANSI B17.1, DIN 6892
WN4 V 4.8 Involute Splines to ANSI B 92.1
WN5 V 4.8 Involute Splines to ISO 4156 and ANSI B 92.2 M
WN6 V 3.1 Polygon Profiles P3G to DIN 32711
WN7 V 3.1 Polygon Profiles P4C to DIN 32712
WN8 V 2.3 Serration to DIN 5481
WN9 V 2.3 Spline Shafts to DIN ISO 14
WN10 V 4.2 Involute Splines to DIN 5482
WN11 V 1.4 Woodruff Key Joints
WN12 V 1.1 Face Splines
WNXE V 2.2 Involute Splines - dimensions, graphic, measure
WNXK V 2.1 Serration Splines - dimensions, graphic, measure
WST1 V 10.2 Material Database
ZAR1+ V 26.3 Spur and Helical Gears
ZAR2 V8.0 Spiral Bevel Gears to Klingelnberg
ZAR3+ V9.1 Cylindrical Worm Gears
ZAR4 V6.0 Non-circular Spur Gears
ZAR5 V11.7 Planetary Gears
ZAR6 V4.1 Straight/Helical/Spiral Bevel Gears

EUR
190.383.123.695.675.600.430.741.634.660.317.394.500.210.220.228.395.180.225.725.294.194.205.265.218.232.185.383.296.460.640.750.506.495.107.757.945.485.250.380.245.276.255.180.175.195.170.260.240.256.375.230.235.1115.792.620.1610.1355.585.-

ZAR7 V1.6 Plus Planetary Gears
ZAR8 V1.5 Ravigneaux Planetary Gears
ZARXP V2.4 Involute Profiles - dimensions, graphic, measure
ZAR1W V2.1 Gear Wheel Dimensions, tolerances, measure
ZM1.V2.5 Chain Gear Design

1380.1950.275.450.326.EUR

PACKAGES
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, WN6, WN7, LG2, FED12, FED13, WN8, WN9, WN11, DI1, FED15, WNXE,
GR1)
HEXAGON Mechanical Engineering Base Package (ZAR1+, ZAR3+, ZAR5, ZAR6, WL1+, WN1, WST1,
SR1+, FED1,+, FED2+, FED3+)
HEXAGON Spur Gear Package (ZAR1+ and ZAR5)
HEXAGON Planetary Gear Package (ZAR1+, ZAR5, ZAR7, ZAR8, GR1)
HEXAGON Involute Spline Package (WN2+, WN4, WN5, WN10, WNXE)
HEXAGON Graphic Package (DXF-Manager, HPGL-Manager, DXFPLOT)
HEXAGON Helical Spring Package (FED1+, FED2+, FED3+, FED5, FED6, FED7)
HEXAGON Complete Spring Package (FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED8, FED9,
FED10, FED11, FED12, FED13, FED14,, FED15, FED16, FED17)
HEXAGON Tolerance Package (TOL1, TOL1CON, TOL2, TOLPASS)
HEXAGON Complete Package (All Programs)

Quantity Discount for Individual Licenses
Licenses
2
3
4
Discount %
25%
27.5%
30%
Network Floating License
Licenses
1
2
3
Discount/Add.cost
-50%
-20%
0%
(Negative Discount means additional cost)

5
32.5%

4
10%

6
35%

5
15%

8,500.4.900,1,585.3,600.1,200.741.2,550.4,985.945.12,900.-

7
37.5%

8
40%

9
42.5%

>9
45%

6
20%

7..8
25%

9..11
30%

>11
35%

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:
Update prices
EUR
Software Update (software Win32/64 + pdf manual)
40.Software Update (software 64-bit Win + pdf manual)
50.Update Mechanical Engineering Package: 800 EUR, Update Complete Package: 1000 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
Individual licenses may not be installed in a network!
Conditions for delivery and payment
General packaging and postage costs for delivery on CD-ROM: EUR 60, (EUR 25 inside Europe)
Delivery by Email or download (zip file, manual as pdf files): EUR 0.
Conditions of payment: bank transfer in advance with 2% discount, or by credit card (Master, Visa) net.
Key Code
After installation, software has to be released by key code. Key codes will be sent after receipt of payment.

HEXAGON Industriesoftware GmbH
Stiegelstrasse 8 D-73230 Kirchheim
Tel. +49 7021 59578, Fax +49 7021 59986
Kieler Strasse 1A D-10115 Berlin
Mühlstr. 13
D-73272 Neidlingen
Mobile: +49 163 7342509
E-Mail: info@hexagon.de
Web: http://www.hexagon.de

