WL1+ Example

2 Stage Spur Gearbox calculation

On EDIT menu, we recommend the following cal culation procedure:

1. Shaft ....cooevene define shaft geometry

2. Materia ............ shaft materia selection. (default MDB setting be done at ‘ Calculation’)
3. Bedding............ Bearing support type and | ocation

4. Calculation ......... calculation default setting

5. Radial Force~ Torque, Mass ... input of forces introduced on the shaft
- Radial force, Path |oad, Bending moment, Axial force, Torque
- In Gear connection, you can input gear spec. directly or use ZAR1+ EDI import function:
‘Complex Load’ (;1~2 gears) or ‘ Gear ZAR1+" can be used for gear connection.
On ZAR1+, save asEDI file(;File > Export EDI) and import it by use of ‘Import Edi file of ZAR1+'.
6. StressConcentration zone ... definefactors and location for pressfit, keys, inv./serration splinejoint ..

7. Roaller Bearing ... Rolling bearing spec. and selection on Bearing DB.

1. Two Gear pair calculation

Firstly, two spur gear pairs should be calculated on ZAR1+ and saved it as‘G1-G2.edi’ and ‘ G3-G4.edi’.
(File > Export EDI)
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2. Shaft Calculation on WL1+

Shaft calculation for input shaft, intermediate shaft, and output shaft will be done here.

Please note:

— If 2 helical gearson a shaft, set for one gear flank direction right and left for the other one to compensate axia
load by helix.

- Input shaft and output shaft: position of 2™ torque position is at the end of shaft with load introduction.

HEXAGON 2 www.goPiON.com



2.1 Input Shaft calculation

Input Shaft Geometry: Shaft > Standard > New
1 shaft segments = m} X
[%1= 00 De0=30.0 Der=30.0 Dil Din= 0.0 =050 = 380 | o

%2= 380 Del=35.0 Den= 35.0 Dil= 0.0 Din= 00 1=050 |=134.0
#3= 1720 Del= 300 Den=30.0 Di0= 0.0 Din= 0.0 r=050 |= 280

b audify

Insert

Delete

graove DIN471

bore hole

Cancel Help Aux. Image Ermor Messages split segments

Select Shaft Material: Material > DIN743: 1C45

L1 material choice L o X

File View Help

- -« > > Seach || SeachMewt [24 |0 Cancel
TAB A [NAME [sTANDARD[TYFE [conpiTion [INFOT [INFO2  [SIGMA B [SIGM4 S [SIGMA ZDW(SIGMA Bw [TAL_TwW [E_MODUL [G_MODUL [DENSITY (IS0 [a1s [usa T

[ 3 CI0E DIN 17210 casehardening | case-hardended 11121 Ck 10 750 430 300 315 225 206000 73000 7.8 CI0E 510C Grade 1010 10
[ 31703 DIN 17210 casehardening  casehardended  1.7016 1050 750 420 525 315 206000 79000 78 15Ci415) 5115 15Cr
| 3 1BMCS DIN 17210 case-haidening  casechardended  1.7131 900 B30 360 450 270 206000 79000 7.8 1BMnLCiS 5115 20Crhin
N 3 20Mris DIN17210 | casehardering | casehardended 17147 1100 70 440 550 30 206000 7a000 78 20MnCE | SMAC4ZOH 5120 20CiMn
[ 3 20MalCrs4 DIN 17210 casehardening | case-hardended 17323 800 B30 360 450 270 206000 73000 78 Grade 4121
[ 3 17CNiMoE DIN 17210 casehardening  casehardended  1.6587 1150 830 460 575 345 206000 79000 78 AT0SGL100
| 3 1BCiNiMo7 6 DIN 17210 case-haidening  casehardended  1.6587 1150 830 460 575 345 206000 79000 78 AT0SGL100
N icz EN10083 heattieaiable  heatteated 1.0402 500 0 200 20 150 206000 78000 78 ca 200 Grade 1020 20
[ 4j2C22 EN10083  heat-traatable heattreated 1.0402 500 340 200 250 150 206000 73000 78 Ca 5200 Grade 1020 20
[ 41C2H EN10083  heat-treatable heat-treated 1.0406 550 370 220 215 165 206000 79000 78 CxH 525C Grade 1025 25
| 41C30 EN10083  heat-treatable heat-treated 1.0528 550 370 220 275 165 206000 79000 78 C30 S30CH Grade 1030 30
| 4/1C3H EN10083  heattreatable heat-reated 1.0801 630 430 250 18 190 206000 79000 78 CH $39C Grade 1035 3%

41C40 EN10083  heat-traatable heattreated 10811 650 460 260 325 200 206000 73000 78 C40 S40C Grade 1040 40
:M 1C4 EN10083  heat-treatable heat-treated 1.0503 700 430 280 350 210 206000 79000 78 C4 5450 Grade 1045 45
| 42045 EN10083  heat-treatable heat-treated 1.0503 700 430 280 350 210 206000 79000 78 C45 5450 Grade 1045 45
| 41C80 EN10083  heattreatable heat-treated 1.0940 750 520 300 379 220 205000 79000 7.8 C50 S50C Grade 1050 50
[ 4(1Ce0) EN10083  heat-traatable heattreated 1.0601 850 580 390 425 250 206000 73000 7.8 C60 558C Grade 1060 60
[ 4 4BCi2 EN10083  heat-treatable heat-treated 1.7006 900 B50° 360 450 270 206000 79000 7.8 46C2E 5045
| 4 410 EN10083  heat-treatable heat-treated 1.7035 1000 800 400 500 300 206000 79000 7.8 410 SCidd0H) 5140 40Cr
[ 4 34CiMod EN10083  heattreatable heatreated 17220 1000 800 400 500 300 205000 79000 7.8 34CiMo4 | SCM435 Rk 35CiMe v

! Input = m] X 7 Input - O X
surface roughness Rz [um] coeff. surface strain hardening Ky
10 | [1
gk Cancel Auz. Image Ok Cancel Aux Image

Set Bearing type and support location: Bedding - 2 bearing (fixed-floating) ... bearing B1, B2
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= ] X

i WL1+  shaft calculation
Bera e 4. locating bearing B. floating bearing
2 bearing (fixed-floating bearing] ~ hearing posiion 2 ‘30 | (an & |18E| ‘ i
[ consider stiffness of bearing and housing SkEHD oty R Némm R N/mm
bearing force angle w * w
average roling bearing diameter | dw mm dw mm
mm <> inch Cancel Help Aux Image

Please note:

- If more than 2 bearings exists, the 1* isA and the last is B. (Ex.: if 5 bearings, order will be A-C-D—E-B)

— For 2 taper roller bearings or angular contact ball bearings, sdect "radial thrust bearing(O/X-config.)" in

WL1+. These bearings are normally adjusted by a nut at assembly until cleranceis as desired

Define Gear spec. on the Shaft: Gear ZAR1+ - import edi file of ZAR1+ > ...

Select

entry mods

(O caloulation from P . alpha, B, d, u
(O calculation from Fr. Fx. Ft. Mt
@) import edh fle of ZART+

Cancsl Help Tert Aus Image

Select

which gear should be entered?

® wheell
O wheel2

WL1+  shaft calculation

0 terque Mt= 100 Nm adept ?

Please note:

[NE=T)

X

SEE 23

Select o - PE e ) 23
=% Input []61-G2edi 2017-02-03 @F 0. EDI Y
S ] Ga-Ge.edi 2017-02-03 @& 0. DI THY
shaft ratation direction Bl stacet o ol b
] STAGE2.edi 7-02-02 ©F 11.. EDITHY
specification LI STAGE3 edi 2017-02-02 @7 11.. EDIHY
(@) right " R

(@17 2 O|E(N) s | [Te

G|
IH ATy EDI - Py
Select &3 Input =1 Input -

1.gear: drive type of gear shaft

1.gear: =-position on the shaft [mm]

1.gear: bearing angle relative to y axiz [*]

() driven
(®) diiving | ?E‘ |E
Input
X set gears as addiional mass?
WL1+  shaft calculation X
Select
®Yes
e submit 2xfq, fx, mb ?
OMe
e opLIa(N) o i3 Cancel

Help Test

A, Image

® Fank direction and driving/driven haslarge influence on axial load if gear with big helix angle.
Maybeit iseasier todirectly input axial loads with sign + and -.
® If you import loads from ZAR1+, rotation direction, driving/driven and hdlix direction defines direction of
forces. (see aux. image bel ow)
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Torque > New > “<“ button click! > Mt2=-100Nm.

Define Bearing spec. and selection: Roller Bearing > ...

For Bearing B1:

HEXAGON

o torque 2

et torques

M1 = 100.00 Mm
kb 2 = -100.00 Nm

Cancel

torque T |-'| an N
mm

force position |2DD

specification | T2 ks

mm < inch

Cancel Help Test Aux. Image

w= FR0mm [G1]
#=2000mm [T 2]

Help Aux. Image

todify

Insert

Delete

bearing spec - ....
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For Bearing B2:

HEXAGON

www.goPiON.com

it OPERATION DATA e O X
OPERATION DATA:
minimum radial load Frmin |1
e x average speed n |1 rin
Select x chonse bearing operating temperature theta |5 C
e nominal viscosity lubiicant at 40°C nintl
@ localing bearing &
@) enter bearing speciications O norvlocating bearing B
O selection of bearings rom database: (elisbilty e e
O reset selection Az, L10m; _a1.=d ~] (® 523t SKF ealeulation &
@ice O a23 manual entry <
(O 50 eale o150 281
Oas0 maualenty ! <
Carcel Help Text Aux. Image Cancel Help Text Aug Image Cancel Help Text Aur. Image mm <> inch
Fr min isidleload, at least weight of the shaft.
Select
bearing type for locating bearing A
select Select E ng
" ! Self-align. ball bear.
please select
choose bearing.. Heedle bush .
Meedle bear.w/o inrg.
O enter bearing specifications Cylindr.raller bearing
Taper roller bearing
(®) selection of beatings from database (®) locating bearing & Self-align. rall. bear.
O reset selection Ang.contact ball bear (1)
Oretum O ronlocating beating B Ang.contact ball bear.[2)
Meedle cage
&t bearing load Fr = 2921 N Fa=0N WL1+ database Groove ball bearing = [m] x
File View Help
14 | - | - > | Search Search Nest 807 Cancel
NAME [oi [oa [e RS MIN_[C [co W FETT [N.OEL  [oit D&l Dis MIN__|Das Mz |cu PREIS INFG
|_|61808 [SKF] 30 42 7 03 4430 2900 16000 20000 337 385 32 40 146 o
| |B1908 (SKF) 30 47 9 03 7280 4550 16000 149000 3”2 418 a2 45 212 1}
|| 16008 [SKF) 30 55 9 03 11900 7350 14000 17000 38 473 32 53 ) a
BO06 (SKF 1330) 30 55 18 1 13300 8300 12000 15000 3.2 471 35 50 355 1}
30 E2 16 1 19500 11200 10000 13000 40.3 521 i) 57 475 1}
|| 5206 E [SKF 1990 30 B2 18 1 23400 12900 10000 13000 3195 529 35 57 475 1}
|_|B306 [SKF 1330) 30 72 18 11 28100 16000 9000 11000 4.6 5.9 365 E5.5 E70 1}
| | 5306 ETNS [SKF) 30 72 15 11 32500 17300 11000 14000 425 59.7 37 ES 740 1}
|_|B406 [SKF 1330) 30 an 23 15 43300 24000 8500 10000 50.3 7 8 a2 1000 1}
|| G006 [SKF) 30 55 he) 1 13800 8300 14000 17000 3.2 468 346 50.4 335 1}
|_|B206 [SKF) 30 E2 16 1 20300 11200 12000 15000 40.4 516 356 56.4 480 1}
|| 598208 (SKF) 30 E2 10 0E 15900 10200 11000 14000 429 54.4 332 58.8 440 1}
| |B206 ETHS [SKF) 30 E2 16 1 23400 124800 12000 15000 315 5249 356 56.4 540 1}
Select
: : WL1+  shaft calculation >
radial and axial factor
radial and axial factar . . , i - ”
o o life expectation L10h = 4957 hours S dyn = 6.675 continue ?
(®) clearance nomal (RIKULE_M HDF)
(O clearance C3 [RIKUL_C3HDF)
() clearance C4 [RIKUL_C4.HDF)
O 2(N e
() factors from user file [RIKULS_U HDF] H_I ( :I ﬁ



Select

please select

(®) enter bearing specifications

L1 OPERATION DATA

OPERATION DATA

minimum radial load Fi min |1000000 | N
average speed n | 1000 1/min

operating temperature theta |50

rorinal viscosity lubricant st 40°C el

O selection of bearings from database eliability :
lubricant and material coefficient
O reset seleotion 0% Llom  al=1 -] @® 22310 SKF cacullion ?
L ) 523 mantid eniy 1 <
(O al50 cale. 10150 281
) &S0 manual entry 1 <
Caneel HelpTes | Ausmage Carcel Help Text . Image m < inch
Select
Select bearing type for non-locating bearing B
please select .. Select
G all bearing
. Self-align.ball bear.
choose bearing.. Meedle bush
(O enter bearing specifications Meedle bear.w/o inrg.
Cylindr.roller bearing
(®) selection of bearings from database Taper roller bearing
lozating bearing & Self-align.roll. bear.
() 1eset selection O & g Ang.contact ball bear [1]
O retum @ haon-lacating bearing B ﬁr;ge.‘;gnct:;;ball bear (2]
wi bearingload Fr=1252 N Fa=0MN WL1+ database Groove ball bearing = [m] >
File Wiew Help
2] | - | > | L] | Search Search Mext /E07 Cancel
NAME DI [Da B RS MIN_[C [co [WFETT  [MoEL  [on D& DIs MIN__ [Daa Max [cu
|| E1806 [SKF) a0 42 7 03 4430 2900 16000 20000 37 385 32 40 146
|| 1906 [SKF] a0 47 il 03 7280 4550 16000 15000 3h.2 41.8 32 45 212
| | 16008 [SKF) a0 55 9 03 11300 7350 14000 17000 i 47.3 32 53 310
BO06 [SKF 1330) a0 55 13 1 13300 8300 12000 15000 382 471 ki 50 35
) a0 B2 18 1 15500 11200 10000 13000 403 521 kid 57 478
|| B206 E [SKF 1390) a0 B2 18 1 23400 12900 10000 13000 355 529 ki 57 478
| [5308 [SKF 1930 30 72 19 1.1 28100 16000 3000 11000 448 59.9 365 E5.5 E70
| |5306 ETNS [SKF) 30 72 19 1.1 32500 17300 11000 14000 4258 59.7 k) E5 740
| [5408 [SKF 1330 a0 90 23 15 43300 24000 8500 10000 50.3 70.7 ki 82 1000
| |500 SKF) 30 55 13 1 13800 8300 14000 17000 382 46.8 346 0.4 338
EIMR IGKE an = 1R 1 SN 11900 19000 1RAMN an 4 F1R IR R4 A0
Select 5 : :
WL1+  shaft calculation X
radial and axial factar
O radial and axial factor o lite expectation L10h = 62974 hours S dyn = 15.58 continue ?
(®) clearance nomal [RIKILA_N HDF)
() clearance C3 [RIKUL_CAHDF)
() clearance T4 [RIKUL_C4.HDF) T
orLi2) H

() factars from uzer file [RIKLILS_LLHDF)

2.2 Intermediate Shaft calculation

Intermediate Shaft Geometry: Shaft - Standard - New
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=% shaft segments

|ul1=

0.0 Din= 0.0 r
0.0 Din= 0.0

0.0 Del=40.0 Den=40.0 Did= 0.0 Din= 0.0 r=0.50 |= 23.0
#2= 28.0 Del=45.0 Den= 550 Di
x3d= 500 Del=55.0 Den= 550 Di
wd= 150.0 Del=55.0 Den= 450 Di

080 = 21.0
050 I=1000
= 0.0 Din= 0.0 r=050 |= 21.0

#6= 171.0 Del= 40.0 Den= 400 Di0= 0.0 Din= 0.0 r=050 = 230

Cancel

Help

Aux. Image

Modify

Ingert

Delete

groove DIN471

bore hale

zplit segments

Select Shaft

Material: Material > DIN743: 1C45

o1 material choice = [m]
File View Help
|« e | m | seach [ Seachbea | 24 | Cancel
TAB A |NAME [sTANDARD[TYPE CONDITION ___[INFO INFO2 SIGMA B [SIGMA S [SIGMA ZDw[sIGMA Bw [TAL Tw [E_MODUL [G_MODUL [DENSITY [iso [ Jusa CHINA ~
W 3/CI0E DIN 17210 |casshardening | casshardended 11121 k10 750 430 300 EE 225 208000 73000 7.8/ CT0E S10C Grade 1010 |10
N 31703 DIN 17210 |casehardening | casehardended | 1.7016 1050 750 420 525 315 206000 73000 i (50415 5115 15Cr
N 3/16MnC5 DIN 17210 |casshardening | casshardended | 1.7131 500 630 360 450 270 206000 73000 7.6 16MnCiS 5115 20CMn
0 3/20MnCi5 DIN 17210 |casehardening | casshardended | 1.7147 1100 730 440 550 330 208000 73000 78/20MnCIS  SMnC420H 5120 20CHn
N 3/ 20Moli54 DIN 17210 |casehardening | casehardended 17322 300 630 %0 450 270 206000 73000 i Grade 4121
N 3 17CNiMos DIN 17210 |casehardening | case-hadended | 1.6587 1150 &30 460 575 M5 206000 73000 78 ATO03GL100
N 3180NMo76  DIN 17210 |casehardening | casehardendsd | 1.6587 1150 830 460 575 305 208000 73000 78 A709Gr.100
N 41z EN10083  heattreatable heathieated 1.0402 500 30 200 250 150 206000 73000 7.8/C20 s20C Grade 1020 |20
H 42022 EN10083  heattreatable heathieated 1.0402 500 30 200 250 150 206000 73000 7.8/C20 s20C Grade 1020 |20
0 41 EN10083 | hesttrsatabls  heatheated 1.0406 550 370 20 275 165 208000 73000 78/C5 s25C Grade 1025 |25
N FEE EN10083 |heattzatable heathieated 1.0528 550 370 220 278 165 206000 73000 78/ Ca0 S30CM  |Grade 1030 30
N 413 EN10083 | heattreatable heathieated 1.0601 630 430 20 5 130 206000 73000 78/CH S35 Grade 1035 |35
41C40 EN10083 | hesttrsatabls  heatheated 1.0511 850 460 260 325 2000 208000 73000 7.8/C40 540C Grade 1040 40
T N 1 45 EN10083 hesttiestsbls heattested 1.0503 700 430 280 350 210 205000 73000 78/C45 S45C Grade 1045 | 45
L 42045 EN10083 | heattreatable heathieated 1.0603 70 430 20 50 2100 206000 73000 78045 S45C Grade 1045 |45
N 41C50 EN10083 | heatsatabls heattisated 1.0540 750 520 300 375 0| 206000 73000 7.8/C50 550 Girade 1050 |50
H 4/[1C80) EN10083 | hesttrsatabls  heatheated 1.0601 850 580 30 425 250 208000 73000 7.8/C60 s58C Grade 1060 |60
N 446002 EN10083  heattreatable heathieated 1.7006 300 650 *0 450 270 206000 73000 7.8 46028 5045
N 441004 EN 10083 heattreatable  heatieated 1.7035 1000 &0 400 500 300 206000 74000 7.8 41004 SCodOH) (5140 40
0 434CiMod EN10083 | hesttreatabls heatheated 17220 1000 800 400 500 300, 208000 73000 78MCiMod  SCM43S 4135 FeMa
=7 Input - o S £ Input - O X
surtace roughness Rz [um] coeff. surtace strain hardening Ky
10 | [
0K Cancel Aux. Image Ok Cancel Ay Image

Set Bearing type and support location: Bedding - 2 bearing (fixed-floating) ... bearing B3, B4
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A% WL1+  shaft calculation

= O X
TS 2 locating bearing B. floating bearing
2 bearing (fixed-floating bearing) ~ bearing position % mm % mm
[ consider stiffress of bearing and housing SEEHEE R N//rom R N
bearing force angle w * w *
average roling bearing diameter | dw mm dw mm

Define 2 Gears on the Shaft: Complex Load = 2 spur or helical gears = import edi file of ZAR1+ = ...

- Bk bd
Select Select e AR B v] @ # & [
oig " pery Ees
type of complex load entry mode Select [ 61-G2edi 2017-02-03 @& 9. EDIEY

[ 63-G4.edi 2017-02-03 @M g.. EDI I
S [ STAGE1 edi 2017-02-02 27 11.. EDI B
shaft rotation direction [ sTaGE2.edi 2017-02-02 2% 11 EDI DY
1 spur or helical gear (O calculation from P, n, alpha, . d. u L] STAGES edi 2017020223 11 (DI 13
(®) 2 spur or helical gears () caleulation from Fr, Fx, Ft Mt () right . >
ZeogM:  [G162 | [=o ]
O no gears (® import edifile of ZART+ @ let ey = e
WL1+  shaft calculation X
Select St =7 Input =% Input —
which gear shoud be entered? Lceaiizebplceaisial o torque Mt= 252.9 Nm adopt ?
1.gear: wposition on the shaft [mm)] 1.gear: bearing angle relative to y axis [*]
O wheel! @ driven
Ok O diving [ @ [ am orLI=m) S
= x
N C— L
~ s pe glec Select
oz v sms R 2% =
[61-Gaedi 2017-02-03 23 9. EDI WY S lanIt
] G3-Gaedi 2017-02-03 27 9: EDIZtY 7 ¥ -
) sTace T e [ which gear should be entered? 2 gear: dive type of gear shaft
] STAGE2 edi 2017-02-02 2% 11 EDI Itg
ST R 2.gear; s-position an the shaft [mm]
‘ . (®) wheell ® driven
By o= 6364 | =0 ]
T M ~E0l ~ = ) wheel? (O driving | 1249
WL1+  shaft calculation *
S Input - nput

sel gears as additional mass?

o torque Mt= 252.9 Nm adopt ?
2.gear. bearing angle relative to v axis [7]

Select
(@) Yes
| [ wm orLIaN) 32 Ote

Torque

il torques

5234 Mm  w= TR0mm (]

Mt1= 2
Mt2=-25234Nm  x=1250mm [)

Define Bearing spec. and selection: Roller Bearing - ... bearing spec > ....

For Bearing B3:
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£ OPERATION DATA - o x
OPERATION DATA
minimum radial load Fr min | N
sverage spesdn 1/min
T % operating temperature theta B
elec
Select x e
e nominal viscosty lubiicant 2t 40°C /s
choose bearing.
@) enter bearing specifications
(® losaling bearing & .
(O selection of bearings from database e reliability Iubricant and material cosfficient
O reset selection oz Lim_al=d - ® a23ta SKF caleulation 2
S @iy 1.881 <
O 4l50 calc. 1o 150 261
() 4150 manual entry 1 %
Cancel Help Test Au. Image — e I we— - Carcel Help Text Aus Image mm <> inch
Select
bearing type for locating bearing &
Select Select = v
[Grol all bearing
please select ... 5 Self-align.ball bear.
choose bearing.. NEialE ko
Meedle bear.w/o in.rg.
() enter bearing specifications CjJ"hdI’.lCl"El’ bea_ring
@® selsction of bearings from database (®) locating bearing & g:ﬁgli;:ril_?[ol'fgzgrg
O reset selection 3 : Ang.contact ball bear. (1]
O et (O horrlocating bearing B Ang.contact ball bear (2]
Meedle cage
L bearing load Fr = 5460 N Fa=0N WL1+ database Groove ball bearing == [m} s
File Wiew Help
| > | Search Search Mext /B07 Cancel
[Da, [B RS_MIN__[C [co [M_FETT  [W_OEL D DAl DIA_MIN  [Daa_Max [cu
40 BS 15 1 17800 11600 11000 14000 433 5.6 44.6 634 430
40 a0 18 11 30700 15000 8500 10000 52.6 E7.9 46.5 735 800
| |B208 ETHY [SKF) 40 a0 18 11 35800 20800 3000 11000 52 E3.8 47 73 880
| |6208 (SKF) 40 a0 18 11 32500 15000 3000 11000 52.6 57.4 47 73 800
| |G308 (SKF 1330 40 90 23 15 41000 24000 7800 3000 56.1 47 48 g2 1020
| |6308 (SKF) 40 90 23 15 42300 24000 3000 11000 56.1 7i8 43 a1 1020
| |6408 (SKF 1330 40 110 27 2 E3700 36500 E700 2000 E28 o] 43 101 1830
| |G6408 (SKF) 40 110 27 2 E3700 36500 7800 5000 E2.8 a7 53 97 1830
| |MB 703 [N3K] 45 55 4 0.3 3800 4050 11000 14000 48 52 47 53 1]
| |61803 [SKF 1330) 45 58 7 0.3 E0S0 4300 5500 12000 487 54.5 47 56 228
E1803 1SKF1 45 58 74 0.3 EE30 E100 11000 14000 431 5313 47 56 2E0
Select
radial and axial factar
(Chradial and axial factor
(®) clearance normal (RIKULA_N.HDF)
() clearance C3 (RIKUL_C3HDF)
() clearance C4 (RIKUL_C4.HDF)
() factors fram user file [RIKULA_LLHDF)
WL1+  shaft calculaticn *

For Bearing B4:

HEXAGON

o life expectation L10h = 7492 hours S dyn = 5.623 continue ?

10

OFL 2 (M)

Ha
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£51 OPERATION DATA — m] X
OPERATION DATA
minimum racial load Fr min N
average speedn 1 min
operating temperature thets 75 0
e " nominal viscosity lubricart at 40°C e
please selct.
(@) enter bearing specifications reliabilty lubricant and material coefficient
8select\or"\ of bearings from database Select anx  Li0m  al=1 ~ ‘ @ 22310 SKF cakculation 2
reset selection
O retum choose bearing O 823 marwal entry 083 £
(O &lS0 cale. to 150 281
O locating bearing & @ ehme iy : <
(®) nonocating bearing B N
o HanTet | [ e imene Cancel Help Test A Image i <> inch
Select
bearing twpe for non-locating bearing B
Select
please select ... Select G all bearing
Self-align. ball bear.
chonge bearing.. MNeedlebush
. o Meedle bear.w/o in.rg.
() enter bearing specifications Cylindr.raller bea_ring
(®) selection of bearings from database Taper .m"e' beating
(@ et e Self-align.rall. bear.
() reset selection Ang.contact ball bear (1)
X X Ang.contact ball bear. [2]
) retum (®) nonvlocating bearing B Meedle cage
=% bearing load Fr = 6630 M Fa=0MN WL1+ database Groove ball bearing =
File View Help
14 | - | > | 2] | Search Search Mext JBO7 Cancel
|Da. [e RS_MIN _ [C |ca [N_FETT  |W_OEL Dl DAl DIA_MIN - |Dad_MAR
1350 40 a0 18 1.1 30700 19000 8500 10000 526 E7.9 465 735
l E202ETMI [SKF) 40 a0 18 1.1 35800 20800 q0aa 11000 52 B8 47 73
l B208 [SKF) 40 20 18 11 32500 149000 3000 11000 526 57.4 47 73
. E308 [SKF 1330) 40 a0 23 1.5 41000 24000 7500 9000 5E.1 47 48 a2
E308 1SKF 40 g0 23 15 42300 24000 9000 11000 5E.1 738 45 81
Select
radial and axial factor
() radial and axial factar
(® clearance normal (RIKULE_N.HDF)
(O clearance C3 [RIKUL_C3HDF)
() clearance C4 (RIKUL_C4.HDF)
() factors from user file (RIKLA_LLHDF)
WL+ shaft calculation x

o life expectation L10h = 4185 hours S dyn = 463 continue ?

arH e FHa

2.3 Output Shaft calculation

Output Shaft Geometry: Shaft > Standard > New

HEXAGON 1
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- shaft segments

x1= 00 Del=50.0 Den=50.0 Di0= 0.0 Din= 0.0 =050 |= 280 New
% 2= 28.0 Del=680.0 Den=60.0 Di0= 0.0 Din= 0.0 r=2.50 |=144.0
% 3= 1720 Del=50.0 Den=50.0 Dil= 0.0 Din= 0.0 =250 |= 28.0 -
b adify
Insert
Delete
groove DIN4T1
bore hole
Cancel Help Aux. Image zplit segments

Select Shaft Material: Material > DIN743: 1C45

71 material choice - O
File View Help
@ |« | e | || Seaoh || Semchient| o4 Juo Cancel
TAB A [NAME [sTAMDARD[TYPE CONDITION___[INFn INFO2___ [SIGMA B [SIGMA S [SIGMA ZDw[siGMa Bw [TA0 Tw [E MODUL |G MODUL [DENSITY [1S0 [s [usa CHINA [
b 3/CI0E DIN17210 caserhardering  casehardended 11121 Ck10 50 420 300 375 225 20500! 7000 7.8 CI0E S10C Grade 1010 |10
[ EIRECE] DIN17210 caserhardening  casehardended 17016 1050 50 420 525 315 206000 7000 78 [ECE 5115 150k
[ 3/18MnCS DIN17210 | caserhardening  casehardended  1.7131 00 620 360 450 270/ 208000 7s000 7.8 1EMACi5 5115 20CiMn
N 3 20MnCiS DIN17210 | caserhardening  casehardended 17147 1100 70 440 550 330 208000 7s000 7.8 20MnCS  SMC420H 5120 20CiMn
N 3 20MoLis4 DIN 17210 casehardering  casehardended 17323 00 B30 360 450 270, 208000 7s00D 78 Grads 1121
N 3/17CiNiMoB DIN 17210 casehardering  casehardended 18587 1150 30 480 575 345 208000 700D 78 ATO3G100
N 3/18CINMo7B  DIN17210  casshardening  casehardended 16587 1150 30 480 575 345 208000 700D 78 ATD3G100
N 1102 ENT0083  heattieatable  heattieated 1.0402 500 30 20 20 150 208000 7s00D 7.8 €20 s200 Grade 1020 |20
N 12022 ENT0083  heattieatsble  heattieated 1.0402 500 30 200 20 150 208000 7s00D 7.8 C20 S200 Grade 1020 |20
N 11C2 ENT0083  heattieatable  heathieated 1.0408 550 370 220 275 165 208000 700D 7.8 025 5250 Grade 1025 |25
N a1cm ENTO0083  heattieatsble  heathieated 1.0528 550 370 220 275 165 208000 7000 7.8 C30 S30CM  Grade 1030 |30
N 41cH EN10083 heattreatsble  heathieated 1.0801 630 40 250 5 190 208000 7a000 78035 5350 Grade 1035 |35
4/1C40 EN10083 heattreatsble  heathieated 1.0811 650 460 260 %5 200 206000 7a000 7.8 €40 5400 Grade 1040 |40
[ SO 1 C 45 EN10083  heatheatsble  heattrested 1.0503 700 430 260 60 200 208000 73000 78045 545C Grade 1045 |45
N 42045 EN10083 heattreatsble  heathieated 1.0503 700 430 280 0 210/ 208000 7000 7.8 €45 5450 Grade 1045 |45
N 41c50 EN10083 heattreatsble  heathieated 1.0540 50 520 00 s 220, 208000 7a000 7.8 €50 5500 Grade 1050 |50
N 41 CEn EN10083 heattreatsble  heathieated 1.0801 50 530 40 425 250 208000 7a000 7.8 C60 5580 Grade 1060 |60
| 4/46Cr2 ENT0083  heattieatsble  heattiested 1.7008 00 650 360 450 270 208000 7s000 7.8 dBCi2E 5045
[ alacy ENT0083 heattieatsble  heattiested 1.7035 1000 00 400 500 300/ 208000 7s000 7.8 41Cr SCr40H) 5140 a0
[ 4/34CMod ENTO0083 heattieatsble  heattiested 1.7220 1000 00 400 500 300/ 206000 7s000 T8 MMl SCMAZS 4135 FCMo |y,
= Input — [m] b4 o Input = O X
surface roughness Rz [um] coeff. surface strain hardening Ky
10 | [1
oK Cancel Aux. Image oK Cancel Aux Image

Set Bearing type and support location: Bedding - 2 bearing (fixed-floating) ... bearing B5, B6
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= WL+

bearing type

2 bearing [fixed-floating bearing]

[ comsider stiffness of bearing and housing

shaft calculation

“A. locating bearing

= bearing position ® mm
spring rate R M mm
bearing farce angle 1w &
average roling bearing diameter | dw mm

‘B. floating bearing

R M Amim

dw

rmrm

Define Gear spec. on the Shaft: Gear ZAR1+ - import edi file of ZAR1+ > ...

Select

entiy mode

O caleulation from P, n, alpha, B, d, u
O caleulation from Fr, Fi, Ft, Mt

®) import edi file of ZAR1+

Cancel Help Test A, Image

Select Select

which gear should be entered? 1.gear: drive type of gear shaft

() wheell O diiven
(® whesl2 @) driving
WL1+  shaft calculation

X
£ Input Select
= 7
zhalt ratation direction
specification e AT £DI "| (<] 1
. o= ~ ATT U
O right \:.‘ TEE BN
IK | ]G1-G2.edi 2017-02-03 &
@ left || G3-G4.edi 2017-02-03 €
WL1+  shaft calculaticn
7 Input
3 Input

1.gear: ¥-position on the shaft [mm]

[12

0 submit 2xfg, fx, mb ?

OFLI (M) e

Torque > New > “<“ button click! > Mt2=-669.6Nm.

1.gear. bearing angls relative to p avis ]

o torque M= 669.6 Nm adopt ?

T L [4g] | OtL&(N) =
Input *
st gears as additional mass?
X
“Select
®ves
O No
aK Cancel Help Text | | Aux. Image
w torques - m} *x
Mt 1= EE3.E0Nm =125.0mm  [Gd
I 0 N L0mm (T 2]

mm <-> inch

= torque 2 —
torque T |
force position mm
specification
oK Cancel Help Text

Define Bearing spec. and selection: Roller Bearing > ...

For Bearing B5:

HEXAGON

Aux. Image ;|
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b adify

Ingert

Delete

bearing spec - ....
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£71 OPERATION DATA = [m] X

OPER&TION DaTA

minimum radial load Frmin | 1000000 | N

e

sverage speed n 1/min
50 §
T 7 operating temperature theta (50 | °T
Select X nominal viscosity lubricant at 40°C /s
pleass selsct
®) localing beaiing &
(®) enter bearing specifications
O nen-lecating bearing B reiabilty ] ;
() selection of bearings from database lubricant and material coefficient
Y receseston 3% Um  al=1 ~] @ a23 to SKF calculation J
O retum Oaimanalenty 25 18
O alS0 cale. to IS0 281
() alS0 manual entiy 1 <
G | [Faoter | [Aioam Crcal | [FobTes | [ Aaciease TrE

Select

bearing type for locating bearing A

Select
Select

please select ...

| ng
Self-align. ball bear.
Needle bush
Meedle bear.w/o in.rg.
Cylindr.roller bearing
T aper roller bearing
Self-align. roll. bear.
Ang.contact ball bear (1]
Ang.contact ball bear [2]
Meedle cage

chooze bearing..

() enter bearing specifications
(®) selection of bearings from database @ Iocating bearing A

(O) reset selection

B () norvlocating bearing B
return

o bearing load Fr=2721 N Fa=0MN WL+ database Groove ball bearing
File View Help

14 | - | > | 2] | Search Search Next ,-'SU? Cancel

NAME |oi |Da, e RS_MIN [ |co [W_FETT [N oEL DN DAT

| [18010(5KF 1330) 50 a0 10 06 16300 11400 8500 10000 &0

16010 (SKF) 50 a0 10 06 16800 11400 10000 11000 80

1350) 50 a0 16 1 21600 16000 8500 10000 5a.7

6010 INA] 50 a0 16 1 20800 15600 8500 20000 597

[=rub Nyl =g’y o) B [=Tn} 1c 1 helel=lnly] Ri=talaly] annm R ialaly] (==}

Select

radial and awial factor

(O radial and axial factor

@ clearance nomal [RIKULA_M.HDF)
(O clearance C3 [RIKUL_C3.HDF)

(O clearance C4 [RIKUL_C4.HDF)
() factars from uzer file [RIKULA_LLHDF)

WL1+  shaft calculation X

0 life expectation L10h = 55778 hours S dyn = 7.937 continue ?

ouam | [ wa

For Bearing B6:
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Select

pleass select

@ ente beaiing specifications

(O selection of beaiings iom database

O reset selection

O retun

HEXAGON

5 OPERATION DATA — O
OPERATION DATA
minimurn radial load Fr min [ N
average speed n 1/min
operating temperature theta HE
X naminal viscosity lubricant at 40°C mesds
(IR lubricant and material coefficient
select 9% Lim  al=1 v @ a2 ta SKF caloulation E;
choose bearing.. O 223 manual entry frats &
(0 4l50 cale. ko150 281
® e () 2150 manual entry 1 <
Cancel Help Test A, Image (€hogcar e Cancel Help Text A Image mm <--> inch
Select
Select bearing type for non-locating bearing B
please select ...
Select all bearing
Self-align.ball bear.
choose bearing.. Heedlebush
() enter bearing specifications Meedle bear.w/oinrg.
Cylindr.roller bearing
(®) zelection of bearings from databaze Taperlrollel bearing
] lacating bearing & Self-align.roll. bear.
() 1eset selection Q locating bearing Ang contact ball bear [1]
5 5 Ang contact ball bear.[2]
) retum (®) non-locating bearing B Meedle cage
o bearing load Fr=5195 N Fa=0MN WL1+ database Groove ball bearing
File View Help
2] | - ‘ > ‘ > | Search Search Mext JEO7 Cancel
NAME DI |Da |r RS_MIN_ [C |co [wFETT  [woEL C
L BOND [SKF 1990) A0 20 16 1 21600 16000 8500 10000
n BOT0 k&) a0 a0 16 1 20800 15600 8500 20000
| BOND [SKF) A0 20 16 1 22900 16000 3000 11000
Select
radial and axial factor
() radial and axial factar
(®) clearance normal [RIKULA_N.HDF]
(O clearance C3 [RIKUL_C3HDF)
() clearance C4 [RIKUL_C4 HDF)
(O) factors from wser file (RIKULS_UHDF)
WL1+  shaft calculation X
o life expectation L10h = 8016 hours S dyn = 4.157 continue ?
oem | [ =
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