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XYY TDED1—IIVEBEPLAETEBELET (K 30),

mm) V1EV2DE | VN | e 2 |
s L E Position x mm o = Position X mm & =
~ L ) Width b Jmm ||| widn b [ Jmm
1.2512.V3 & | numberorean . Number o teeth :
V4 O)ZE:):L— MNormal module mn mm Nermal module mn mm
)l/é 1.75 (2 MName [v3 | (1] Mame [va |
BELEY, Position x (5 |mm 48 & || position x5 |mm [4a [ep

Width b [z |mm || widen b5 Jmm

Nurmber of teeth z Number of teeth : [0 ]

Normal module mn mm [ || Nermal module mn mm
30
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) FvYUTDEELEZOHRDEERDIFHBILELE (K 31),

4.3.6 fiE
4.3.6.1 /L2

F1IZEDBREDFVYRYIADEZRSAARLYIE 20Nm T,

mm) D RTLY—TShaft 1%RIRL. [FEIFTTILAVE
"ge 'TEIYST. REOROYT A OUNSRA4T ThyT)Y
JI1EERLET (B 32), HET2BHEEYETES,

)

File Calculation Report Graphics Extras Help

Vel $EE

System =]
~ System ﬁ I %;:
v Shafts L
~ Group 1 "]

Shaft 1
v Group 2
Shaft 2
~ Group 3
Shaft 3
~ Bearings
B1.7 'Generic 6204'
B1.2 'Generic 6204'
B2.1 Generic 6205' Cylindrical gear x=83mm, 'V1' Coupling
B22 ‘Generic 6205 Coupling e 10mm, Input —
B3.1"Generic 6206 = Mame [Input |
B3.2 'Generic 6206'

Positioning & Position X mm 4@ =
vi-v2 W o o lwm
vi-va Torque T Nm

32 Direction of torgue Cwn Input ~

«oe g ®O LD

General | Geometry  Loading  Supports  Sections  Settings

PLODAERIE, FESEEETOvTAEBEI SIS 1T TEABRENT 5 IEEIRT HAETERTER
T o CNIEMER AN IDFEFITLTENTZSLY,

mm) P RXTLYY—T 'Shaft 3 #ERL, [HR—r1 470" § 'TERZIYLT HAIO FOvTFIY
MoRA4T TRAMVIRAYTILT | ZBIRLET (KR 33) /G T HAFEEYHTES,

) = 33

File Calculation Report Graphics Extras Help

Ve Bl $ES

System 2

¥ System
v Shafts
~ Group 1
Shaft 1
v Group 2
Shaft 2
~ Group 3
Shaft 3
~ Bearings

B1.1 'Generic 6204' 5 N .
B1.2 'Generic 6204 General Geometry Loading upports Sections Settings

« ey BOHD

B2.1 'Generic 6205 " - - -
Rolling bearing x=10mm, 'B3.1' - Coupling for reaction torque ~
B22 ‘Generic 6205' 2 et / |Couplingfor reaction torque _

Rolling bearing x=%0mm, 'B3.2'
B3.1'Generic 6206'

B3.2 'Generic 6206'

Positioning =3 Position k3 mm |¢=| =

“ Gear connections

vi-vz L oo Jwm
ATV DRFE. BEOTRAMVIRDY TV T IOT—FIVERTOTIT171LlE. COFE
[ZIEBE RN EISERELTESLY,

Coupling reaction moment x=140mm, 'Reaction coupling’ =] Name ‘Reaction coupling |

4.3.6.2 [AEr & E
HEEEMCTBHINZ, FVYRVIRIZIIBEDANZEEZEY L TOILENHYET,
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X 34

- DZ%A‘V'J—'C*“'Shaft 1‘%5&#{' File Calculation Report Graphics Extras Help
L.T—#& 147 1000rpm i |~ B @ L=

£E|YLTES (K 34), :

E) "HT.ZOXFVRYIROEEN T
FKHEDE=HDINS5A—E—D A S T
T TTY, R

¥ Bearings
B1.1 'Generic 6204'
B1.2 'Generic 6204'
B2.1 'Generic 6205'

4.3.7 %ﬁ{t B2.2'Generic 6205
EDERYDEERNT, 7TV 7r—avd ol e : _fl
EREMFHHICEY . FYRVIRDEEE |+ ocorracron . b Jem
HRTHLENHHERELET 12D Ve i
ARERTTO—FIX. TIL—T2L7)— Temperaure .

T3EBEETHETT,

REDKR 35
TIL—T1 HIL—F2 TN—73 R5AMR X

General Geometry  Loading Supports Sections Settings

General

|

X mm x mm X mm

z

Y

1l
Lil
|

z mm z mm mm

) RED 2 DDMERDIL—ILERET S (K 39/40),

Group 'Group 3' parallel to group ‘Group 1'
Group 'Group 2 according gear pair 'V1-V2' and gear pair 'V3-V4'

) 3 DOHDEMOMGERDIL—ILEER

Group parallel to group ~
L/ij- ( 41 ) o Group Group 3 ~
‘ Shaft 'Shaft 3' according gear pair 'V3-V4' ‘ (e S v
Offset in x-direction dx D mm
37 Offset in y-direction @ dy mm
‘ :/’vji‘ 3 [i\ % 2 )l/ Offset in z-direction 39 dz D mm
— - . Greup accerding to two gear pairs ~
—ILIZA. &AEL PR
N — Grou Group 2 ~
TT7XxIVvILT 44 i g
. o N Cylindrical gear pair 1 Vi-v2 ~
~ hb\M\g—Gj’- ° Cylindrical gear pair 2 V3-v4 ~
Orientation @ Above ~

Offset in x-direction 40 chx l:l mm
_ Shaft according to gear pair ~

:*L-G:/'\"jl‘&#:—vliﬁl'\ Shaft Shaft 3 hdl

':IE L(Eﬂﬁéhiﬁ'o Cylindrical gear pair @ V3-v4 =
41 « [ Jmm

Offset in x-direction

X 38

FLUVRR
TIL—T1 SI—72 TN—73 R5AMR X

) HARORAR—REHHNTH-O0RBIITHEILELT(F 42),

X 42
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5.5 E

5.1 &5E

EVYDHETIE, ARETHNIERTLYV)— VR TLDHBEI91VRIT " EREGH "EEETILEN
HYFET (K 43), COBEITEED M (TS, DIN 743 IZH-T=- v IMNERE DS ETHLEEINT T, HHiH
[2DOWTIE, a7 DI ERFREFETE IZSBL TS,

File Calculation Report Graphics Extras Help

B1.1'Generic 6204'

Consider weight

. | Housing material

System =]
~ (e m G S llj S Shaft Calculation
v Shafts e " AG
~ Group 1
shaft 1 Project name |Z—Stage Gearbox |
~ Group 2
Shaft 2 Calculation description |Startar Tutorial Shaft Systems |
v Group 3
Shaft 3 Settings Lubrication Display settings
~ Bearings

Steel

B1.2 ‘Generic 6204 Angle for weight B * Housing temperature T |2 e
B2.1'Generic 6205
B2.2 'Generic 6205' [ Calculate natural frequencies IRaquired life H 20000 h I

B3.1'Generic 6206' o
B3.2 'Generic 6206 [ Consider gyroscopic effect | Bearing reliability 5 90 % [
Positioning Maximum frequency frnae [1000 Hz  Strength calculation Infinite life according DIN 743 ~
~ Gear connections PP
V1w Bloeloe £ 4 = L L0 Dol ition Definition for each bearing i
ICDnslder gears as stiffness I Increase shaft diameter ~
V3-va Gearis load onl mations According Hutchinson ~
[ censider gears as peint load cares oa On:_"
Increase shaft diameter r nonlinear shaft model
[ Consider housing stiffness 3D-model using central nodes 43
] Censider configurations 3D-model
3D-model with teeth

SHIC MEEERAIMELTEERI(XFTERIMELTEET D) DT CHRLRELERTILENHYET (K
43) BIZIE, TovTREEEMIZERT HE, DYy IMERITEFMICETHERIC 04 * EDa—I)LEMAT:
LDIZHYET . MRERICOVNTIE, EETOTFMILOETD=T 1.25 NMREShET . T DREDH
HIZOWTIE, v=a7IILESRELTZSLY,

52 it ERTYS
HERATYT I AZa—DIHEITHE | YR TOT7AMaVhoERE., £-XEIC F5 209 2ETEITTEE
¥,

) SHEFAH TS,
mm) HTOHREOHITERL.

File Extras H

F5

Calculation FReport  Graphics

: _f} Calculate

HERATYTDBEMERERLET.

6 #5R

6.1 =
VAV TEDMERBMECE. ROVEEGHERARTINET (K 44) . TORBIX AZ2—0 LR/ HR
DHRE Mo BEITIELTRET S ENTEEY,

Result overview

Minimal bearing reference life

minL10rh |11032.4 h  Minimal bearing modified reference life minLnmrh |2269.8% h
maxSigV |67.7519 MPa Minimal root safety for gears minGearSF |2.59302
maxUr |0.0232341 mm Maximal displacement in x maxlx |0.00340038 | mm

Minimal static safety for bearings (150 17956) minS0eff |4.20323
minGearsH (0.977094

Maximal equivalent stress Minimal flank safety for gears

Maximal displacement in radial direction

= 44
) HERICEVARKESEREISREEIRT ST, BEREMAER (K 45 %(E H FTKIRIC
ERTESIENHALMIRBYETS,
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‘ 150 VG 460 synthetic oil

~ | | Oil lubrication without on-line filter 1504406 -/15/12 ‘

Result overview

Minimal bearing reference life

Maximal equivalent stress

Maximal displacement in radial direction

minL10rh (11032.4 h
maxSigV |67.7519 MPa Minimal root safety for gears
maxUr |0.0232341 mm Maximal displacement in x

Minimal bearing medified reference life  minLnmrh |31996.5 h

minGearSF
max L mm

Minirmal flank safety for gears

Minimal static safety for bearings (IS0 17958) minS0eff |4.20323

minGearSH m

) BEOBEICE. BRSNS LU RSB ERLRRSNET, SEQHEFTE. HETHA
ADRESNTULEWVIZENDDOLT , TVYDHENEMLShTLVET,

FHEDHREICSIE REERATOILENEL:

IHEMELTESL. AETHSAL AT R EDVTEET S EnTE
FY . FHMICONTIE EMXEREFEEEFEOT=aTILESELTC

=Sy,

6.2 lHEEHKEOBE

6.2.1 ¥V &

FVEHEE SYRATLV)—OF VR (R 47) TEFVRTEERT HET
FACCENTEFET . TV D/NFA—REICTHRET HENTE, FVEHE
ZRALHEA NNV RT LIZE

RAFENFT,

& 46

e . X 46 (TR &S e

Shaft Shaft 1 | [shatt2 v

Gear vi V| v v

Profile shift coefficient D D =]

Normal module mn mm

Normal pressure angle a .

Helix direction Spur gear | [Spur gear v

Center distance 2 mm

Circumferential backlash A mm

Gear mesh stiffness IS N/mm/pm

Efficiency 0 [0 %

Calculation [mesvs M| B

Syst (=
yeren General Geometry Reference profile ~ Details for strength
v System
Vv Shafts Dynamic factor [ Tip relief
~ Group 1
Sﬁaf‘ﬂ Mesh load factor Root relief
¥ Group2 Face load coefficient Surface roughness flank
Shaft 2
~ Group3 [ Profile modifications compensate deflections Surface roughness root
Shaft 3 [ Limited pitting allowable Web thickness
v Bearings
B1.1 Generic 6204' Required safety factor root MNumber of meshes
B1.2 'Gener?c B204 Required safety factor flank Reversed bending
B2.1'Generic 6205
B2.2 'Generic 6205 Mean stress influence factor
B3.1'Generic 6206'
10
83.2 'Generic 6206' Life factor limit for 10" cycles
Positioning Life factor limit for 10" cycles
“ Gear connections
Vi-vz Flank modification (fZCa)
V3-v4 Contact pattern Unproven ~
47 Helix modification None ~
St # [~ Cylindrical gear pairs T1 [Nm] T2[Nm]  SFI  SE2 SHI  SH2 wmax/wavg
6.2.2 ;g—v%-l-gﬁ% v System vi-v2 2000 4800 265 277 12 131 110
" R v Shafts V3-v4 4800 12000 258 282 08 120 145
[ & j:ga'f?_i SR [ s 4 ¥ Group 1 Planetary gearsets  T1 [Nm] T2[Nm] T3[Nm]  SFI  SF2  SF3 SH1
Iﬂi e "7»{/}* rj ( 48) —C[i‘ F)bg‘ E H-gﬁ Shaft 1 Bevel gear pairs TI[Nm] T2[Nm]  SF1 SF2  SH1  SH2
A= e} Y s N v Group2 m
= Z = P Worm gears [Nm] T2 [Nm] SF SH SW ST SB
ELEEBREDRLRIE(SF / SH) . &Y 1SO oo T T
= —_ = = /\ﬁ ¥ Group3 Belt ti Smin  Fmin [N
6336 [2ft>-TT—RIEDRKMENTEEY ws el conmections  Sein Fain [N]
/\*ﬁ e%_g'—_ g+ —_ v Bearings
FIESH i (wmax / wavg) BN EEEEE(CDLNT o Genenc 204
— B1.2 'Generic 5204'
ﬁ ZE éhgsd— o B2.1 'Generic 6205' iRl e
B2.2 'Generic 6205' Shaft 1 Shaft 1 Shaft 2
N > —_ o N —_ 2 e B3.1 'Generic 6206'
To)rj’f/l“'j‘sm:~ /\71’-7/Z'T—7~ AN B3.2 ‘Generic 6206 Shaft2  Shaft2  Shaft3
— - g s — Pasitioning 20014 | 20044
T3 ERARE (X1 / x2) ARREINFET,  [Gebrommacione Pw
Vi-v2 nlfpm] 1000 -416.667
V3-v4
n2 [rpm] -416.667 166.667
u 2400 2500
almm] 53125 6125
mn [mm] 123 175
alpha[] 20,0000 20.0000
beta[] 0.0000  0.0000
zl 25 20
z2 60 50
x1 0.000 0.000
12 0.000 0.000
48
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6.3 FTEARINIL
REARIMNVE VR TLI4VRDDIEERE IFTMOEANTHIEMTEET . CNITKY . D RT LY =5
SIETDANDAVRINZTICRATEET , FLE, Vv TRREZ—EF—Fa—F)T7 IV, FIEEEARILILE
Fo-5tEDVY=a7ILETELZEY,

6.4 HERDITSI7FRR
6.4.1 ARYY
G549 AAZa— I HLEELEBIMADMD ZLDTST490(ICA . REHEDOMEICHT H551
RELX vy IEEUTISTRLET (E 49),

‘ Consider load spectrum

V1-V2: Line load Y3-V4: Line load V1-V2: Gap width - right flank contact V3-V4: Gap width - left flank co
wmax/wavg = 1.10 wmax/wavg = 1.43 +-righ k- contact L ~left flank cont
9 - “Fn 0.00045 9 0.004
70 \\____,..ZF; 160 ~Fbt 0.0004 T 0.0035T
50 _ 140 _ 0000357 = o003t
E £ 120 E 000037 £
E 50 £ o0 E Y = o.0025T
=t = = T =
Z = £ 000025 2 oondt
i 80 Z E
= ] £ 0.0002 T o
<3 R = g 000157
E £ S 0.000151 g
2 5 0.0011
= 20 40 00001+
0.0005 T,
10 20 Se-051
e SV e S S A NS tining i s
Mo soasa S2EEOECEgES BEEE2TERRSE
ing o4 5 - - = = = =
Position [rmm] Position [rnm] Position [rmm] Position [mm] 49
Fn: RN
Fbt: HMEE DA (CZTIE =0)

AltE. EXVEZRIMEL. ChoDEICHE
LEY.

N - B
wH R (B8

6.4.2 5749 A=a—
(957499 R1A=a2— (B 50)I2&Y . #ERET ST4NIVIZRBEIL T HENTEET,

FrudiRE, FEBN 1 RTRISEBEDIZVIHDERERY  SEDT—ATIH, &RK¥v
VTG 0.45um [CEDITFUIFA U HIE (SRBFHICE BIE TSR,
COE(R 49) 1F, v I FDEEZIEMSEDERETERLIZLDTY , EOMEASEIE, S+ TD
LFET, S5, BERZEENVOUTRIELEROX VR

B1.1 'Generic 6204’
B1.2 'Generic 6204’
B2.1 'Generic 6203’
B2.2 'Generic 6203
B3.1 'Generic 6208’
B3.2 'Generic 6208’
Pasitioning

File Calculation Repert | Graphics Extras  Help Ve Relative displacement of shafts
i 1 CAD 0.03 —nNormal displacement
[ H '\\;' I g 0,025 -
Group 1 002 =
System 0015 3
Group 2 ot 8
A S)'Stem G 3 Specific sliding over profile shift B
¥ Shafts roup =
v Group 1 Equivalent stress _
Shaft 1 Campbell diagram :%n
v Group 2 Harmonic response 3D %1
Shaft 2 7
G etry 30
¥ Group 3 Fometry
Shaft 3 Geometry 3D (deformed)
v Bearings Geometry 3D (animated deformati

Geometry 3D (animated)
Geometry 3D (power flow)

Mode shapes 3D
Bearing system reliability

Bearing overviews

Specific sliding over diameter
Specific sliding over profile shift
Safety factors over profile shift
Tooth root stress Gear 1

Tooth root stress Gear 2

Tooth root stress (2D) Gear 1
Tooth root stress (2D) Gear 2
Tooth form Gear 1

Tooth form Gear 2

Single tooth Gear 1

Single tooth Gear 2
Manufacturing Gear 1
Manufacturing Gear 2
Manufacturing Gear 1 (animated)
Manufacturing Gear 2 (animated)
Geometry (2D) Gear 1

Geometry (2D) Gear 2

Geometry (30) Gear 1

Geometry (3D) Gear 2

Gear engagement

Gear engagement (animated)

Bearings . Gear engagement (3D)
~ (3ear connections C 5 . , S - e P Safety overlife
ViV GNNECLON oVErvIEws Gap width (V1-V2) I s em e
Va-ya Connections 4 V1-v2 3 Flank modifications (V1- Permissible stress over life
Permissible t lif
V3-v4 > Relative displacement (V1= S
50 Dynamic factor over speed CAD »
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GS5T490R & MEDHEHE—BIZAMLTATSLDABZ—TTARIZRYF 5T B
CENTE, RHERICHBMICEHFINET (K 51), T S5T1vIEERDBMEE =1L A
—a—NnN—0DTFIZKSYSLET,

=

Result overview

& Gear pair 'V1-V2'; Specific slidi.® *  V1-VZ Relative displacement of shafts

& X Gear pair 'V1-V2' Tooth root st..& X | V1-V2: Gap width - right flank contact

& X | Messa. &

6.4.3 TYXKR—k

A | =  Specific sliding over profile shi E V1-V2: Relative displacement of shafts E Tooth root stress Gear 1 = W1-W2: Gap width - right flank contac
Transverse contact ratio za | 1.698 = = 2 Fortdreptecerent g 140 ~sigl c 5 ank contact,
= 5 0025 =Nortnal displacement 2 =sighl =
Specific sliding at root 1 |-2.2742 E k] 0.01 Z 10 £
= = ' £ & 3
! ) = o o
Safety factor for pitting SH |1.2212 f‘f s O.DDSm T — 8 50! e K e -
E= Pl @ o g @ = o0 oo o0 oo oo od oo of TN B oy oo @ o oo
Mominal contact stress oHO (713,29 = -~ e e o ‘EE ”””””””” A e o= L
< > Profile shift coefficient gear 1] = Position [mm] S Diameter Gear 1[mm] Position [mm]
M| =l
51

AVTHRRMAZ2—H5 3D BRKRFTavEBIRT HE.

Print graphic

File Calculation Report Graphics Extras Help
~ N — o]
=1 . Ik ﬁ I CAD y | U IR RTLFERIIFEOIAVR—2R M STL F=1&
L] LY g o
P Group 1 » STEP 77’()'/&L/—CIOX7|‘_|‘-C%$§— :
stem
x 5 Group 2 3
¥ System 52
]
¥ Shafts Groups Geometry
v Group 1 Equivalent stress
Shaft 1 Campbell diagram
¥ Group 2 Harmonic response 30 - [0 )
Shaft 2
3 Geometry 30 — '
~ Group 3
Shaft 3 Geometry 30 (deformed) Graphics »
G ety 26 v|cd v| |26 v |ed v||on Lubricant Save graphic as...
sometry ‘I‘/ HL ] Export graphic as... A
' !:F |l R41 ~| |6 ~| R4 ~ Qil temperaty AT
Y, Copy cfcC
T Freeze content
':} Animated
- ol m ln
ix
Graphics ﬁ CAD 3 Shaft geometry only 3
SvRTEiEes: Group 1 3 Shaft geemetry including forces/supports 3
B Group 2 r Shaft geometry including detailled forces/supports§ *
Group 3 Group geometry »

Copy Crle C Equivalent stress Group geometry detailled »
Freeze content Campbell diagram Geometry
Animated Harmonic response 3D Detailled geometry

R Zoomin Geometry 3D

MESYS (&, Fa—rJT7IILEBLT. BHEOBRICULE, F-IHmBWEIT5L58NLTHYET , AL
A, CBRGENSELVELES. inffo@mesys.ch FTIERLZELY,

MESYS AG

DX TN AT LRE—R— - 2 EEFXNYRYIR

16/ 16


mailto:info@mesys.ch

