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by Fritz Ruoss

FED14: 3D Centerline of Helical Wave Spring

FED14 - helical wavi
Eile Edt “iew CAD STEP Database Document OLE Help

a0

3D centerline of helical wave spring can now be generated as 3D drawing to be exported into CAD
as DXF, IGES, STEP or TXT file.

FED14: STL Export
A 3D model of the helical wave spring can be generated as STL file.
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FED1+: Temperature Table

EJFED1+ Compression Spring Software to EN 13906-1 - 0.fed M=l E3
File Edit Wiew CAD STL Database Document OLE  Help

44.4°C 20°C 0O°C 100°C
G {MPa] 76677 | 77200 |77629 |75484
F1 (N} 41,82 42,1 42,34 41,17
F2 N} 483,3 |486,6 [489,3 (4758
R [N/mm} (11,62 11,70 |11,76 |11,44

A table with spring properties for four different temperatures can be shown now at View ->
Temperature -> Table:

- operating temperature

- 20°C

- temperature "from" (Edit -> Production drawing)

- temperature "to" (Edit -> Production drawing)

Table includes temperature-dependent data shear module G, spring loads F1, F2, aswell as F1,48h
and F2,48h after relaxation, and spring rate R.

Quick4 view includes the temperature table, if operating temperature is different than 20°C.
Quick3 view, from now on shows spring load F2,48h only if springs "not set" or "free" was
selected at "Edit -> Production Drawing". If the compression spring was pre-set, remaining
relaxation is much lower than calculated, and therefore no longer listed in Quick3 and Quick4 view.

FED3+: Diameter of Mandrel and Bore

According to DIN 2194, test mandrel diameter DP is calculated. Maximum diameter of mandrel and
minimum diameter of bore had been calculated according to this formula, too. Now, max mandrel
and min bore diameter are cal culated without 5% buffer, but with wire diameter tolerance.

Ddmax2 = Di2 — AD — Ad (mandrel until alpha2) and Ddmaxn = Din— AD — Ad (mandrel until
aphan)

DHmin =De+ AD + Ad (bore)

As dternative, you can enter mandrel diameter with tolerance at Edit->Production Drawing". List of
available pre-settings was enlarged: select between Dd<=DP, Dd<=Ddmax2, Dd<=Ddmaxn, or
with “..” input mandrel diameter and tolerance.

d mandrel = ... j I'I?' + (01 M
d mandrel <= 17 37 [DF

o mandrel <= 18 33 (D dmasz] sl

d mandrel <= 16,87 [D'dmaxn]
[~ display Lifetime load eycles
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FEDA4: Spring rate of packed disk springs

In FED4 you can calculate disk springs as well as disk spring packages. For number of spring
packagesi > 1, spring loads were calculated correct, but spring rate remained unchanged, this was
corrected now (i = number of spring packs, n = disk springs per pack):

Spring load of spring pack compared with single spring: F=Fi * n

Spring rate: R=Ri * n/i

Spring Work: W =Wi * n* |

Thanks to Mr. Erhardt of Hilti for the hint.



TR1: Quick Input for Girder Calculation
In anew Quick Input dialogue window you now can enter al dimensions, load, material and

bearing data.

]ﬁTFH - Girder Calculation - Quick Input

|Draft

[~

S -

profile Dimensions

<] 4] -] o] pose] <] 2]

ymm 2 mm ‘ph\ * | ﬂ

1 3300 0

2 133 | -3300 8208

3 B88 -2809 0

4 982 | n7E 8205

5 1547 285 0

6 12453 | 285 8200

7 13018 776 0

8 13302 | -2809 8205

9 13867 3300 0

10 14000 3300 0

11 14000 | 3300 0

12 13867 | 3300 8205 ﬂ

length girder | 1200 ]

bearing
bearing type
|F\xed clamping j
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ZAR2: Quick Input for Spiral Bevel Gears (Klingelnberg Cyclopalloide)
New Quick Input allows input of all dimensions, tolerances, assembly dimensions, material, drive
data, lubrication and strength calculation datain only one dialogue window now.

M ZAR2 - Bevel Gear Design Quick Input

[Tuick 3

Dimensions
= Pre-dimensioning
" Re-calculation

Pre-dimensianing

Rotspeednl [1000 1/min
Rated torque T1 MNm

5236

Con
T

CIP Rated power P !

Gear adiz angle summa ,907 deg
Gear ratio u=n1/n2 ,5—
Pich circle diameter 02 [F60

Facewidthb [T10 mam

Hormal module mn [105 mm

Heliw angle im [275 deg
Finianno of testhzl [3
Numberof testh 22 [54

* mn
 Bm

I e

=]

gear 1

Drawing name | Pinion

gear 2

Drawing name |G ear

[-[C]
Material gear 1 Material gear 2

Material data hase | Material data hase \

Drawing number [000000 Drawing number 000000
[17CihiMos [+2CMos
Drawing name 2 Drawing name 2
Sigma-FE |620 MPa Sigma-FE [500 MPa
Tt 1 [Application example SigmeHi [1300 | MPa SigmaHim [1000 | MPa
Tent 2 [fon dema version O 50 e 2
E e 210000 210000
E MPa E MPa
? | Assembly dimension tB1 [382.4 mmj Assembly dimension tB2 [100.6 mmd
e pfoz
Augiiary plane distance tH1 |107.8  mm < Auiliary plane distance tH2 |25.07  mm <
J J tha |7.85 kaddm3 tho |7.85 kg/dm3
borehole diameter 81 [0 mm < borghole dameterd3 [0 <[ | | [Cocoromenng st €0 =1 || [Meamemsbe e 7=
case-hardened [Eh] x flame-hardened (IF] 2
Gear quality ace. DIN |5 < 5 hd | J ‘ J
Fot speed, Torque, Rated povier Strenglt
22/21=54/9=6 gear 1 gear 2
& gearl O gear2
Tooth contacts per/iotation e |1 1
el e Np?
! Fiot.speed n |1000 1min e, of oad reversians/period Np [0 0
“oT ’7 ’7
Rated torque T Hm J Average peak-to-vallep height Tooth flank R2Z |5 5 L
C P
Rated power P |523.6 Kl Average peak-to-valley height Toath oot B2y |5 5 L
0 working temperature. |50 ‘c Dilviscosity at 40°C [B0 | mms  Visko .. °C
Calculation method | accord, DIN 3331 - application factor KA H |1 KAF |1 kas |1 k&
Lubrication Manufacture drive Bearing

[Immersion hbrication | [finished cut

application [Aeroplane =

DK‘

Cancel ‘

=] |1dives2 =] [both double-sided

|
Tooth relief Ca [0 <]

Help

| Aux Image | - mn:h‘ Cale




ZAR2, ZARG6: View Strength Calculation with Formulae and Factors
Similar asin ZAR1+, in ZAR2 and ZARG6 a new screen was created with essential formulas, factors
and results of strength calculation according to DIN 3991.

R2 - Bevel Gear Design - DEMO. zr2 H=
File Edit “iew CAD Databaze Document OLE Help
CALCULATION METHOD: accord, DIN 3001 gear 1 gear? |[KFACTORS ¥ gear | gear2 | [ZFACTORS
Sigma-FG = SigmaF £ vdrelT * VRrell * ¥4 " YA MPa | 610 | 482 |[kAH 100 | [beF [mm | es0 | as0 | [ZH 233
Sigma-FUl = Frot ApeF mmn) ™ ¥Fa ® Y5a " V6 " Yeps * 1K MPa | 217 | 258 |[RAF 100 | [mmn |om 10,500 Z8 1,00
Sigma-F = Sigma-FI * KA® Ky * KF& * KFalfa EEENENEE 1,00 | [¥Fa 2041 | 234 | |ZE 182
SF = Sigma-FG / Sigma-F SF [ 101 | [¥5a Taar | 201 | [Zeps. [
Khibeta | 150 | [¥® 0,754 Z beta 053
Sigma-HD = 2H ™ ZE " Zaps * 2k = 2K sq(Ft Al be HF e Ty MPa 350 KF-beta 150 | [ep= 0,753 ZCTezR | 085
Sigma-H13 = SigmaHim * ZL* Zv* ZR " & WPa | 1102 | 348 |[kBbeta 150 | [k 1.000 zK 035
Sigma-H = ZB * Sigma-Hi ~ sqi(KA K KHE"KHalfa) WPa | 1194 | 1184 | [KF-alia 104 | [Fdrel Too0 | 1000
5H = Sigma-HG 7 Sigma-H 5H 0473 [0.710 | [RHal .04 | [FRralT o | 104
Kp-alfa 104 | [ 0545 | 084
theta A3 = mue BWFHB EXal be (KATKy=KB b KBalta™ KBgamma™Fmiibe H (3 Fmt (12 W™ |47 1 07X Cay = 208 KB-gamma | 124 | [rp o o
theta fiaint = thetafaE " veps = 70 = 1 1
theta int = thetahd + CZ%theta fa int g 204 WA 1,00 1,00
theta it = thetahdT + CZWelT ™ theta fia int T T B
5 it = theta int § / theta it Sints 1,174
drive gear 1 gear 2 Dimensions Timensions gear 1 gear? LI gear! gearz 2 gear!  geard
P 0 513600 | 523600 summa |° 900 z 3 54 it ms 9585 el Jmm 92.50
T Hm 50000 | 30000,1 alpha__|° 20,0 2y Xl 9205 Rz |um &0 [ 60 oot Jmm [11003 ]
n Tmin_| 1000 166.7 betat_|” 935 x 0550 | -0.850 Fev Jom [ &0 ] 60 - %6000
b mm | 1100 Gt |" [ 3054 el |mmis X = 1o [ 1o0
MATERIAL gear 1 gear 2 " 00
rmatenal TTCrHiMoE | 420 | o500 K i
Sig Him _ |MPa 1300 1000 a0  #eroplane drive : 1 drives 2
Sigma FE_|MiFa 50 500 r::" e P bedding : both double-sided = mrs | 800
Sig.Fim  [MFa 310 w0 : frizhed cut ftn-oi oC 0,0
Re mm | 38524 epsovalpha | 1173
Tempering: case-hard, [fame-hard. | (- p— psvbea Tam T Nm 00,0
Brinel He 50 00 : pubrication: Immersion lubrication
eps.v.gamma | 2,563
E mPa | 210000 210000 Ca Hm 0.00
mue 0,30 0,30 FORCES Ceff um 5338
rho kgidm3| 785 735 fmt [N | 92088 | 92036 S 1.00
EEINEEREES eps 024
Fa§ [N _|-4077 | 46560 o 000
EEIER D BE )
Frs N | 4e500 [4077 ol o
Application example #a 100
for derna version fa 100
Finion 000000 mueB 0.07
Gear 000000 thetahd T 9.0
ltretanat oC 1490
Er— e w00
gear ratio | T %03
\iaming: SH < 10 ¢ (0.02) iirett 1.00
Wiaming: SH < 100 (0,71 c2 18
v 2055

ZARG: Quick Input for Bevel Gear Design
Enter al dimensions, tolerances, assembly data, material, drive data and datafor strength
calculation in only one dialogue window.

. ZARG - Bevel Gear Design Buick Input

gear1 gear 2

‘ j Basic rack

Drawing name [Fitze!

=l Diawing number |23.57-1

Drawing name 2

helical geared

Gear axis an

Pressurs angle alpha [20 0 j

" Vorauslegung

=

Diawing name [Fad
Draving nurber [23.57-2
Diawingname2 [ |

Text1 |D ecker Maschinenelemente Aufgaben

ale summa 90 0 j

Ten2 [Autgshe 2357

gear1 gear 2

Assembly dimension B1 [2121  mm <]

#ssembly dimersion B2 [121 mm < |

1 2
Addsndum haP/mim|1 1 [=]
Dedandum hiP/mnm [T.25 N

Rot.speed, Toque, Rated power

22/21=42/20=21

& ogearl  ( gearl

o [
= Nachrechnung fudiany plane distance H1 534 mm < | Auiery plane distance tH2 [Z817  mm < | n Ratspeedn [1420 1émin
G
Re-calculation burehole diameter dB1 [22 mm j borehole diameter B2 [23 mm j Rated torque T Nm J
-
Number of teeth 21 [20 P Riated pawer P [150 Kuod

gearl [dv = 1886]

2|42 Gear qualiy DIN 3365 [5 7

gear2 [dv = 831,7]

Gear quality DIN3365 [5 *

Strerath
@ omn | MM B mm thvthickness tolerance Tsn (DIN 3367) [25 =] | sthvthickness tolerance Tsn (DIN 3367) [25 ~ e w1 gem?
o ek m aatrrthickn.deviation Asne [DIN 3957) [& =] | :oothihickn.deviation dsne [DIM 3%67) [& ~] Tooth cantacts perfratation e |1 1

Frofile shit aeft 1 [0 [=]]

Taoth thickn. alte

Facevidthb [B0 mm < |
Hels argle m [20 |

Asne |-0.056

Bgni |-0.106 | mm

Material gear 1 Material gear 2

Material data base .. \

Material data base .. \

Asne Asni mm

no. of load reversions/period Np [0 0

fwerage peak-to-valley height Tooth flank R2Z |12 12 pm

ration fact. #s1 |0 ﬂ

|42ErMu4V (1.7225)

‘T EMNCEN (1.7131)

Dil working

Oil viscosity at 40°C 150 mméds

ALwverage peak-to-valley height Tooth root Rz |20 20 pm

temperature [0 T

Yiska .. °C

SigmaFE [770 | MPa SigmaFE [650 | MPa
SigmaHinn [1070 | hPa SigmaHiin[770 | MPa ez (G Ll e |

Manufacture drive Bearing
HE |550 HE ? HE |60 HE ?
J J |\apped j ‘1 drives 2 j |une double-sided, one cantl\everej
E 210000 | MPa E |210000  MPa
Lubrication application

plo3
tho 7,55 ka/dm3

tho |7.85 kasdm3

K

[Heattreatable steel ()

[~

[Case-hardering steel (En]

[~

[gasitiided (NT]

=l

[ritrogar ()

=]

[immersion lubrication ¥ ] [incustry

Cancel ‘

[~

Tooth relisf Ca [0 < |

Help | Aux.lmage| mm<~>|nr.h‘ Cale |




ZAR1+, ZAR5, ZAR7, ZARS8: Measuring circle drawn according to xe settings

Measuring circle in tooth gap drawing was drawn in tolerance center until now, asthisis the default
setting. If you modified tooth drawing by means of profile shift coefficient xe, position of measure
circle remained unchanged. But now, dimensions over balls/pins are calculated for the actual setting
and measuring circle is drawn equivalent to this setting.

HWNXE Involute Splines - jizb1603.wnx
File Edit Wiew CAD S5TL Document OLE Help

[_10] |

ZAR1+, ZARXP, ZARIW WN2+WN4,WN5WN10,WNXE: Button ,,Tooth gap + DM

A new button "tooth gap + DM" in the input window draws tooth gap with measuring circle in the
background window. So you can easily test different ball and pin diameters. The suggested value
according to DIN 3960 is not always suitable for gears with small tooth height (involute splines),
calculated diameter must be checked. By means of the drawing you can evaluate if a flattened pin or
ball must be used.

Gen.addend. modif. coeff.
Marmal toath thickn.
Dimensions over ping

Span measurement

ol lng— LI cpdmn IU d
snl |2,1 52 mm LI = o

MAT[5200  mm | oMifts wm <] 2]

e Bie B!

(o HeZI-D,B LI
- en2|2,153 i il
c MAz[E557 mm < |oM2[205  mm <

(720 BRI S N (R
tooth gap 1 + Dk 1 |

tooth gap 2+ DM 2 |

ZARXP, WNXE: Minimum and Maximum values of Dimensions over Pinsor Balls

Input of dimension over ping/balls for iterative calculation of profile shift coefficient xe was
improved in ZARXP and WNXE. Allowed input zone for internal gears and splines was enlarged,
and if overriding allowed zone you get error messages MR>MRmax, MR<MRmin, MK>MKmax,
MK<MKmin. Please consider negative signsif you calculate internal gears (-2 issmaller than -1).

FED1+, SR1+, WL 1+, FED10: Error Box in Quick Input Window
New box with error messages at Quick Input: Click into error message to get description and
remedy displayed as hint.

I J Fiadial load FO
external mass m

Warning: no matenal data [dyn.) ﬂ

Wharning: taukh | collizion velocity w 51

Warning: end coll < 1 [2]

warning: FO»0, nued»11 ;I

ZAR1+, ZAR1W, ZARXP: Profile drawn continuous

By inserting teeth as block into the drawing, gear wheels not always were drawn in one curve. This
cannot be seen in the drawing, but if you convert the profile drawing into CNC code this can be
used without optimization now. By means of our DXFMAN software, tooth profile can be
converted into one polyline, to be used in GEO1+ for example to calculate area, mass and area
moments of inertia.



ZAR1W: Quick Input

ZAR1W calculates dimensions and tolerances of one gear wheel. Other asin ZAR1+, in ZAR1IW
you calculate one gear wheel, no gear pair. No center distance, no strength calculation. ZAR1IW is
well suited for gear manufacturers, few input data are enough to get all dimensions and a profile
drawing. New in ZAR1W is Quick Input with al input data in one dialogue window. With ,,Calc*

button or ,,Enter key, gear wheel is recalculated and result graphic is actualized in the background
window.

AdZARTW - Involute Gear Dimensions Quick Input

Text1 |Applicati0n Example
Teut 2 |ZAFHW Demo

Calculation successful without error messages Drawing name  [Helical Gear
Drrawing number (0000002
Drawing name 2

Led Led

Dimensions Basic rack Gear quality
Pressue angle apha |20 deg. < | sel defined . [~ Giear qualty DIN 3961 [& <]
Helix angle beta |9 deq. ﬂ ? Database

tooth-thickress tolerance Tsh [DIN 3967) ,ﬂ
Hormal madule mn - |6.5 ﬂmm ’W 14in ™ Protubsrance . .
™ chamfer tooth-thickn.deviation Asne [DIN 3967) ,E
Murnber of teeth z |58 ﬂ
haPimn [125 <] | Asne[007F | peni[055 mnm (d=361.7)
Facewidthb |35 mm < —— |1— ﬂ j

Prafile shift coeff. » |0.57 <xmin| < =05 Machining allowance g [0 +|0 mm <
tip reduction
El
measurement
' kmn |0 i Mo. of teeth measured k |2 ﬂ
<
" da
mm Ball and pin diameters DM [12 mm ﬂ
raFQdmn |0.25 ﬂ

tooth alignment [ free - rPQdre |02 i ? toath gap + Dk

barehole 4B |0 mm j

0K | Cancel | Help | .Qu:-c.lmage| m €= inch| Calc |

ZAR1W: Additional Tablein Quick4 View
Two tables with additional dimensions (nominal/min/max) have been added to Quick4 View.

A4ZARTW - Involute Gear Dimenzions - HIGHTOOT 21w
File Edit Wiew CAD S5TL Databaze Document OLE Help
ispan measure i'l.lll'min i41.491 i41.281 |
nam min max
Fen 0,000 0,059 0,018
=n 3,479 3 420 3,460
st 4,017 3,040 2,005
san 1,252 0,527 1,257
alpha LA ( p 1,481 0,955 1,451
Aphat |I0AMST | O 020000 | 0,15436 | O,18530
beta L 0086 | 0086 | 0472
betab IS I 020000 | 032407 | O,46464
pn 5440 dw 95775 | 95756 | 95,794
Pt i1 I e 33,002 | 88,415 | 89,087
pt 528 | T3 B0ETl | 907z | 905
pet 5288 | i 101,920 | 100,122 | 100,594
pen 5142 | [ira 99707 | 100,604
h 5,803 5517 6,000




HPGL-Manager, DXF-Manager: DXF Polyline

* g rgEsdl

 IGES Plat Scale |1 ¥ DiF Polyline ?
€ TuboC Testwidth/height ||
" HP-GL?2 ¥ Exec Viewer®

Shift » |1

¢ Postscript
™ HPGL-Laser Shift v IU

- M aneal I

For conversion of a profile drawing into DXF you can set a new Option “DXF Polyline?’ to create
a dxf drawing which consists of only one drawing element, one polyline. Of course, this makes
sense only if the drawing is a continuous profile, a gear profile drawing of ZAR1+ for example,
where ateeth is defined as block and inserted z times. By conversion from DXF into DXF, blocks
are removed and tooth profile drawn as one polyline. Example applications: convert into CNC
track, or load into CAD and extrude as 3D body, or import with GEO1+ for calculation of area and
areamoments of inertia. If you import a gear wheel DXF file of ZAR1+ into GEO1+, one teeth will
be loaded and calculated. If you convert the file by means of DXFMAN and "DXF Polyline?’
option, you can import the complete gear wheel profile into GEO1+.

jll GED1+ Profile Calculation - infol66.gol [ [O] x| fEGEO1+ Profile Calculation - info166.gol [_ (O] =]
File Edit “iew CAD STL STP Database Document OLE Help File Edit “iew CAD STL SIP Database Document OLE  Help

= [rmm]
z[mm|
00 To---a----- R Rt tEEEET EE R e EE TN
@ ' ' ' ' ' ' ' ' ' '

RESILTS RESULTS

Crozz section anes 5 rarn®|285.7 Crosz zection area A mm® | 17564
Airea morment of inertia 1.grd. Hy  [mm? |21.33E2 Area moment of inertia 1.9rd. Hy  |mm? |-0.000156
hrea morment of inertia 1.grd. Hz |mm? |5.377 frea moment of inertia 1.grd. Hz  |mm? |7.734EE
A drea morment of inertia 2.9rd. Iy mme 1547416 b brea moment of inertia 2.gnd. ly rm4 | 26321018
Ao hrea moment of inertia 2.grd. Iz mmd |GI6S b hrea moment of inertia 2.gnd. lz rm4 | 26321016
Mliz:.hrea roment of inertia 2.grd. lyz  |mmne [<341.8 iz Area momert of inertia 2.90d. vz |rom |-0.00268
Fol.&rea rornert of inertia 2.grd. Ip0  [mrnd 1563782 Pol.firea moment of ineria 2.grd. Ip0  |rornd [S2E42031
Ctr.of graw.coordinates s rarn  |0.0182 Ctr.of grav.coordinates s rrm |0

Ctr.of grav.coordinates zs mr 7212 Cir.of grav.coordinates zs |0

B hres moment of inertia ctr.gre. leta  [mmd |3135 B brea roment of inertia chrogre. leta  |mmd |2E6321016
B Area rmoment of inertia cr.gre, lzeta [ |E365 Bebrea morment of inertia cr.gre, lzeta |rrmd [26321016
M. Area rnornent of inertia ctr.gne. lez  [mrns |46.08 Wiz &rea rorment of inertia ctr.gre. lez | [-0.00265
Fol.frea rornerd of inertia ctrgre. 1p5  |morng |15501 Pol.brea rorment of inertia cir.gre. Ip5  |rorned [S2E42031
Mlain area moment of inertia 1 " < |3138 Nlain area mannent of inertia 1 11 g |2632105
flain area rnoment of inertia 2 12 e |BIES ain area roment of inertia 2 12 4 | 26321016
Main angle phi  |* 40,353 Iain angle phi |* 39,08

GEO1+: Mirror and Copy

By button ,, Transform.*, profile coordinates can be moved, turned, mirrored and direction inverted.
A new option ,,Mirror and Copy* has been added.. This easesinput of symmetric profiles. Design a
half of the profile, 2" half "mirror and copy".



GEO1+: Create 3D STL filesfrom 2D GEOL1 Profiles

TEGEO1+ M= 3
File Edit STL

ﬂlil;l mm <--> nch Calc

i Filename |ZU M IZT mm] |D>< |DY |phW |Sca|a>< Scalsy’ |D|r \

1 HASPPSATPATRAIN quadrat. go 0 96 0 0 1} 158 15.8 +

2 HASPPSATPATRAIN Quadrat.go 0 8.4 1] 1] 1} 132 132

3 HASPPSATPATRAINYGT.go1 0 6.4 0 0 1} 4.7 4.7

4 HASPPSATRATRAINYGT.go1 0 8.4 0 0 0 E.45 6.45

5 HASPPSATPATRAINGT.gol 96 1.4 4 4 i} 44 49

E HASPPSATPATRAINYGT.go1 96 1.4 -4 4 1} 4.9 43

7 HASPPSATPATRAINGT.gol 96 1.4 -4 -4 i} 44 49

8 HASPPSATPATRAINYGT.go1 96 1.4 4 -4 1} 4.9 43

Ok I Cancel | A lmagel Help Text |

At “Edit -> 3D Layer” you can select up to 100 GEO1 files and assemble to a 3D body by input of
profile height and position. Next you can create a STL file for 3D printing. For a gear wheel with
inner internal spline, for example, 2 files are required: gear profile of ZAR1+ or ZAR1IW or
ZARXP, and inner involute spline profile of WN4 or WNXE.

For each GEOL element, you can define position, scale and direction. Thisis very practical, so you
can work with only few base profiles. For example, acircle with diameter of 1mm can be used for
each cylinder and bore, because diameter is entered as scale. With direction “+” as cylinder and
inverse direction “-“ ascylindrical bore.

Example: Lego block made from only 2 base elements: circle (6x) and square (2x).

7 Cura-15.046 = BN 5
File Tools Machine Expert Help
Nozzle:
(©) 0.25mm y
o & =1
) 0.6mm :
© 0.8mm Zliminites
Material: 0NI9 metertZigram
@) PLA
() ABS
® cPE
Profile:
(©) High
(@) Normal
() Fast
Other:
[ Print support structure
Platform adhesion

SR1: Yield Point at higher temperature

If you enter aworking temperature other than reference temperature, SR1 cal culates tensile strength
Rm, yield point Rp0.2 and permissible pressure pG for working temperature from database at
"Database\Materia\Bolt,Plates\Rp0.2=f(T)". If the selected material cannot be found in the
database, SR1+ uses this formula for approximated calculation of the yield point:

Rp(T) = Rp*(1.018-T/1120)

Tensile strength and permissible pressure at temperature are calculated with the same coefficient:
Rm(T)=Rm20* Rp(T)/Rp20

pG(T)=pG20* Rp(T)/Rp20.



All Programs. Zoom Screen Graphic with Mouse Wheel
As aternative to keys + and — you now can use mouse wheel to enlarge or reduce size of screen

graphic.

Tip: Exec DXF, IGS, STP, STL softwaredirectly

[ Layer Monochiome 7 [ Polling &rc -> Lines 7 precision IDJ mm il
[ Enter limits of diagrans STLT Im
[¥ Exec CAD App ? HRE JEIna

Cancel | Save | Export | [mport |

If "Exec CAD App" ischecked at "File\Settings\CAD\", the installed software to edit or view CAD
filesor STL filesis executed to open the generated CAD file. If no application is assigned to thefile
extension (DXF,IGS,STP,STL), maybe you get an error message such as "cannot open file" or "no
certificate”". To avoid the error message, uncheck "Exec CAD App?', then save configuration.

At "File\Settings\Directories" you can configure the folder for CAD files.
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U —
CAD Directory IC:'\temp _I ‘ ‘ ‘
|
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Tip: Spring Calculations with different shear module

Our spring software cal cul ates with shear module G=82000M Pa for spring wire DM ,DH,SM,SH.
EN 10270-1 and EN 13906, however, use G= 81500 MPa. The difference of 0.6% resultsin an
equivalent difference at load and stress. We use G=82000M Pa since decades, because customers
claim that these data are exact. To compare results with shear module G=81500 according to EN,
you have several possibilities:

1. Edit->Material: Select "others..": input G=81500

2. Edit->Application: Enter operating temperature T = 44.4 °C to get G=81500

3. Database -> fedwst (Browse): copy record with Edit\Append, then modify G

Option 3 is not recommended: On alater update, your modified database fedwst.dbf may be
overwritten, if you do not take care about.

Other materials with deviations to EN standards: spring wire according to EN 13906-2: G=79500
MPa. HEXAGON software uses G=79500 for FDC, FDCrV and FDSICr. But shear module G for
VDC isabit higher and for VDCrV and VDSICr abit lower.

Tip: Save default settingsin NULL file

Y our individually preferred materials, tolerances, dimensions, .. can be saved inaNULL file.
NULL isthefile name.

Example: In SR1, material database mat_p 1.dbf for clamping plates and material 10.9 for bolts
and friction coefficients 0.1 should be set by default.

Then start anew calculation, input default data and one clamping plate, then save with file name
"null". If you start SR1+ next time, it opens file null.srl automatically, if exist.



HEXAGON PRICELIST 2018-01-01

PRODUCT EUR

DI1 Version 1.2 O-Ring Seal Software 190,-
DXF-Manager Version 9.1 383,
DXFPLOT V 3.2 123,-
FED1+ V29.8 Helical Compression Springs incl. spring database, animation, relax., 3D,.. 695, -
FED2+ V20.5 Helical Extension Springs incl. spring database, animation, relaxation, ... 675,-
FED3+ V19.1 Helical Torsion Springs incl. prod.drawing, animation, 3D, rectang.wire, ... 480,-
FEDA4 Version 7.3 Disk Springs 430,-
FEDS Version 15.7 Conical Compression Springs 741,
FEDG6 Version 16.3 Nonlinear Cylindrical Compression Springs 634,-
FED7 Version 13.3 Nonlinear Compression Springs 660,-
FEDS Version 7.0 Torsion Bar 317,-
FED9 Version 6.0 Spiral Spring 394,-
FED10 Version 4.1 Leaf Spring 500,
FED11 Version 3.3 Spring Lock and Bushing 210,
FED12 Version 2.4 Elastomere Compression Spring 220,
FED13 Version 4.0 Wave Spring Washers 228,
FED14 Version 2.0 Helical Wave Spring 395,-
FED15 Version 1.4 Leaf Spring (simple) 180,
FED16 Version 1.1 Constant Force Spring 225,
FED17 Version 1.3 Magazine Spring 725,
GEO1+ V7.0 Cross Section Calculation incl. profile database 294.-
GEO2 V2.6 Rotation Bodies 194,
GEO3 V3.3 Hertzian Pressure 205,
GEO4 V4.2 Cam Software 265,-
GEOS5 V1.0 Geneva Drive Mechanism Software 218,-
GEOG6 V1.0 Pinch Roll Overrunning Clutch Software 232,
GR1 V2.0 Gear construction kit software 185,-
HPGL-Manager Version 9.1 383,
LG1 V6.6 Roll-Contact Bearings 296,
LG2 V2.2 Hydrodynamic Plain Journal Bearings 460,-
SR1 V22.8 Bolted Joint Design 640,
SR1+ V22.8 Bolted Joint Design incl. Flange calculation 750,
TOL1 V12.0 Tolerance Analysis 506,
TOL2 Version 4.0 Tolerance Analysis 495, -
TOLPASS V4.1 Library for ISO tolerances 107,
TR1 V5.0 Girder Calculation 757,-
WL1+ V21.0 Shaft Calculation incl. Roll-contact Bearings 945,
WN1 Version 12.0 Cylindrical and Conical Press Fits 485,-
WN2 V10.1 Involute Splines to DIN 5480 250,
WN2+ V10.1 Involute Splines to DIN 5480 and non-standard involute splines 380,
WN3 V 5.4 Parallel Key Joints to DIN 6885, ANSI B17.1, DIN 6892 245,-
WN4 V 4.7 Involute Splines to ANSI B 92.1 276,
WNS5 V 4.7 Involute Splines to ISO 4156 and ANSI B 92.2 M 255,-
WNG6 V 3.0 Polygon Profiles P3G to DIN 32711 180,
WN?7 V 3.0 Polygon Profiles PAC to DIN 32712 175,
WN8 V 2.2 Serration to DIN 5481 195,
WN9 V 2.2 Spline Shafts to DIN ISO 14 170,
WN10 V 4.2 Involute Splines to DIN 5482 260,-
WN11 V 1.3 Woodruff Key Joints 240,
WNXE V 2.1 Involute Splines - dimensions, graphic, measure 375,-
WNXK V 2.0 Serration Splines - dimensions, graphic, measure 230,
WST1 V 10.2 Material Database 235,
ZAR1+ V 26.1 Spur and Helical Gears 1115,
ZAR?2 V8.0 Spiral Bevel Gears to Klingelnberg 792,
ZAR3+ V9.0 Cylindrical Worm Gears 620,
ZAR4 V5.2 Non-circular Spur Gears 1610,
ZAR5 V11.5 Planetary Gears 1355,
ZARG6 V4.0 Straight/Helical/Spiral Bevel Gears 585,
ZAR7 V1.4 Plus Planetary Gears 1380,




ZARS8 V1.4 Ravigneaux Planetary Gears 1950,
ZARXP V2.2 Involute Profiles - dimensions, graphic, measure 275,
ZAR1W V2.0 Gear Wheel Dimensions, tolerances, measure 450,
ZM1.V2.5 Chain Gear Design 326,
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, WN6, WN7, LG2, FED12, FED13, WN8, WN9, WN11, DI1, FED15, WNXE, 8,500

GR1

HEX?AGON Mechanical Engineering Base Package (ZAR1+, ZAR3+, ZAR5, ZAR6, WL1+, WN1, WST1, 4.900.-

SR1+, FED1,+, FED2+, FED3+) ’ ’

HEXAGON Spur Gear Package (ZAR1+ and ZARS5) 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 Tolerance Package (TOL1, TOL1CON, TOL2, TOLPASS) 945.-

HEXAGON Complete Package (All Programs of Engineering Package, Graphics Package, Tolerancel 12,900.-

Package, Helical Spring Package, Planetary Gear Package, TR1, FED8, FED9, FED10, ZAR4, GEOA4,

WN4, WN5, FED11,WN10, ZAR1W, FED14, WNXK, FED16, FED17, GEO5, GEO6)

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.

- ltaliano: FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED9, FED13, FED14, FED17.
- Swedish: FED1+, FED2+, FED3+, FED5, FEDG6, FED?7.

- 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 O.

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 702159578 , +49 7021 8660211
Kieler Strasse 1A D-10115 Berlin Muhlstr. 13 D-73272 Neidlingen
Mobile: +49 163 7342509  E-Mail: info@hexagon.de  Web: htp://www.hexagon.de

Fax +49 7021 59986



http://www.hexagon.de

