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= ([LFES, BIAIE, FOTIVIITIURETXTIVIIT
TUARNSE T BN TEET

CORFERZAL, VI IIT7IZEHA N DIREZIR
- HLFET,

ANER N DR DATLIE, Ama—HRIRD B VAT L TA— JUE L R FUSE
MZERIRT BN TEEY,

ANT4—IE QEFL OO THARS A4 F AL T, MA DR EEE T HNTE
T, CORE(F, FRY IS 7B RE LI-LEDDREFINFTT,

Temperature T 20 o

KRB E | ANA— T OO TERS AZa—(ORDE ) ZHEAL T, JIDE L%
TEGDHNTEET, T, BFET KRR BB E TS50 CEET,

Fy [k F=MA0 - femnad] 7 fmrad] i [y
Unit k I
Digits * kh
Ibf
ozf

ANT4—IU DL TIIRGE R ERT L FHEREA DT D00 2 IheR
TENFT, REVEHELL TR AT 5CDTEERY,
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1.3.1

Static lo

p [ oL
Evaluate formula:

B |0 |20 | t
=ang
z o

=

BRI HEE. FAVRE. JOVRGE. AR, bVTRE. ERE. BERE. BAGE
IS LTS, Ffz, Ama—OHhR TS BEER T D TETY
T37499R2DEFAT TS5 s

DY TIAYIREFATI LTI, T THRR Ama—TUL K DD DA T aVh Wi A TEF
ER

Bearing 'B1": Contact stress n
Contact stress

=—outer race

1200
"o :
L 1000 7 Graphics »
7
4 BOOT Save graphic as...
% 600 + Save diagram data as...
5 Print graphic
“ 400 1
Copy Ctrl+C
20071 Freeze content
Q—t+—+—i Copy from diagram Pt

= L = L
(] un -

325
350

Diagram options

FRCOT TR, TT249T U I THAR AZa—(XIRDAREY) %
5T, FIRILT=Y. PNG %0 PEG R EDSES TR I TI 74—k TTOAR— T
BIENTEET , THAR— ORRIZF, T5o1099D54 RE+e E I HENTEET, "3
E—"AFL adEGED TR 36— 50T, 7N )r—a A BT
IOCEFET, "TIDI )R BEIRTBL, SHEORTHIZTTIvIOREFH M
HZENEDT, BIEDA N TR KB E O T T4 7%t B DT TEE
ER

FATISLAGNL, “FATISLT—5ERBIEAT TTRTE...” . “FATI 5L
— BT SLA T A DB MENTUET , “BATI I LT R T TTRTE
TR BATI S LOABEZECV F=IIXSTA—T vk TREF T D TEERY, “F47
DSLASaE—"TIE, RALTWM DFATISLIVS, RICEM Dh—JZRE DT
TILOE—FBTENTEERY . T, LR O A5 TEES,

FATI LA T A TIE, FATISLDTA—EE BT DN TEET,
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1.3.2

%) Diagram options >

Units ° v | |MPa v/
Minimum ‘Position of ball ICI =[]
Maximum 'Position of ball’ = ]
Minimum 'Contact stress' ICI MPa
Maximurn 'Contact stress’ MPa [ |

outerrace ] Solid line
iNner race . Solid line

(o= ] o ]

B DES (i MR R EER E T HIDTEET, oI, BEROVEL VI SIETF IRy IRT
BT DN TEET ., FEROEHI. B IRODRANNAE R TEET, 31795
L AT DEEIL IREDIATISLOMHEREN., RFITNT, FLAEKS
N5 o R I B R EShEE A

5527499 X3D

RIS 7IRDI T REE Zld, Z—LA> e Z—LT I . "R 9N D0k
15 ETBDE 1—Z 1 DI=OIREHY., =, BLDHEEHASOR A RN 520
AJRETY, BDET/UL. ShiftF—FR LA IRTE S0 LY, Crl 5B LA
R—LA R—LTrok THENTEET, 3DV IRIIID T Ty IATHAR— STy
Fe, 7oA—2a3 L 123DT 540 A&, mesys.ini T & Fmpegd SREIE E 4 UL,
ETAL TREFTEIDTEFT,
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1.4

MESYS 5tEYVZF D7

Geometry

Graphics r

Save graphic as...
Export graphic as...
Print graphic
Copy Ctrl+C
Freeze content
Animated
R Zoom In
2 Zoom Qut
Fit To Window

o bk A0 E g

"G50 REHARTE... " [FEEEPNGDEIE T T4 7+—ok TREFELET, I35
T IRENERH ... "1E. A EE RIS ISTLOHZEHR— L TUVET AN, HIA
Za—OCADHE B SN 5090085 & |&, STEPHL TV R— 975285 TEE
ER

"E—"1FEGEI)VTR(TE— . OTOTSLBEYR 1THTEDTEFT

TN OIN R EF T BE, FLLE R ORITRISRROTYI T EHILE
LES . i, LR OE-DIERTEEY,

" ToA—AY BHEIRT B, HitEhER D (CEa—FRERSEET

AR TAINTGA—A
]
AT Ix71E, LXK DHDAVAR S SorA—BEHHR— LTUES,

e —highDPIRoundUp &, & DPI SR E D& (2. IEBH R T—IUREZUIV LT
EX

e —highDPIRoundDown (&, & DPI SR E MG S (2. IEBHRT—IUREZELIY
TIFES,

e -highDPIRound (&, & DPI SR EE 5 & 12, IEBHM R r—IUREIFDIVLE (T
ER

e -highDPIRoundPreferDown I, & DPl SR E IS &2, IEBEBAT—IUR I
VL (53, 50% DS E (FTYT IFonES,

e -desktopOpenGLIZ. /v I 70penGLEF T 2LV I 7IFeRLE
Yo NETIHUTY,
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e -softwareOpenGLIL, 3DT SRR MDY Ik D7 541 VEE R T 5857
R 7I3ERLES . chld, ESROR DR EADFK VLG S IZFEATE

EX IS
o -ini=file.inil&. Yk 9z 7HATOHSLOEETE IZ file.ini’ Z{E AT AII3E T
LFES.

e -license=license.datZ o/ RXI7/ )L TERA T 555V o 7ITFERL
F9, N, BHESM R T7/ )UHN BRI gE 5 & 1 E R T&FT,

e -language=xxl&, A—H—~A—DJ1—ADS EBEFRELFTT . BIHATF 3>
[ERDESYTT, EN, DE, FR, ES, KR, ZH, JA, TR.

o -lockld, AR SAUTEZRSINI=*.xm| FpA)VE, TOTSLHR T 35ET
BAL=FHLFET ., Thlk. A AT RS =& T3 it oo
JSLHSOFE U UIE AT 52D TEET,

e -generatereport=filename.pdflk, IVR A1 Tk xm| 7/ ILEE SNT-15
& UR—+ZERLES, T0k. TOJ3LFEHALONET,

e -saveFf=ld-saveas=filename.xm|TATK S Tk.xm| F7A ILHSE SN T-15
B HERICAATPAIVELRIZT TTHRIELET, 20k, TOJSLIHE
TLET, SATRTETE, TFHU Dxml TPV ITINZ T, *rexs 77
AIEAH BELTHHR— SNTLET,

o INTAAUL TR xmI TP IIE EE T & ZTDT7AIVHY) Tk I 7IZ&-THIAN
FY, FTf=. AN TrAIETAIN YT L OTOGSLTATANR BT BIEETE
BETY, SATNETE T, * xmlDfth Tk rexsZ{Ei H 95N TEET,

1.5 T—4R—-X
I
T—AR—RHL T, SQlite T—AN—REF AL TUNVET, TAIN—RELEFBIIUL V
ThOT7OMEBEITIN A T, 2N Y—IVEERT5EETEET, id >1000007—4
tyk DAZEBNL. id <ODT—Etuk (FRETHEAL TS =, EELELKIIS
BELFET, 533 0 \—23 Tl id <100000 D7tk H¥2E B F-(RE N ShaR]
BEMEABUET,

REO \—a Tl 8%, B2 NER I EF. B FEE . M8, M8z, BiEHm
DT—AR—ZT—I)LHYET , Thusld, A=a—Extras' @) Database'Z{F AL TEN
FBINTEET
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1.51

1.5.2

T MESYS Database editor {Material} | *
name E[MPa] nu rho[kg/m®] alpha [107/K]  thermalConductivity [W ™
1 OwnInput 0 0 0 0 0
2 Steel 207000 (03 7850 1.5 426
3 Si3N4 315000 026 3290 3.3 27
4 5235R 210000 (03 7850 1.5 426
5 S273R 210000 (03 7850 1.5 426 v
< >
e [ oy
& =] 8] [5][=

T—AI&, Apply R AP I T=EEDIHT—HR—RAIZEZAFTNEIT HN Apply'Ey
74 BRI ZReset BRI 5E. TR EZHIBRTHENTEET,

FTOREMIFEP-RE T, SRIRLIAT DI (3= TIT 2T, = A AT
&, TP IVHGIE B B INL TAAR—h T AIENTEET, 771IL5I (&, REFEL

& LB TR IR UER A RIFRIC, | RV E 5T, RETFAR 950
TEEY .

T—AR—ADEMEEE

HEIFAIVERHALE, THU DDEL RIDIEAE HEETHN—RHREL
FI, EOWEMEE . ANXBERA T ZERBNET,

EDf=, BIGHTHN—AERF DT I 7D DA A —)LTRANIET E 771
(F, B AN ERTSN., ELLERAGONETS

FT—AR—ZANE B 2 %L B L TERILIEHEYFET, SO )—AFHL T =
WIPAIUZIX BRI A AR RSN, TTOT—EHERTHHATTYFET,
FT—RAR—XZEHZEEM

FAN—AEERMT BN, MEFHHOR E A ATRT—EAAIL
HEERTLTHS, ik T—HA—A> T IR AR DE I EERL T
S\ BEE, A A FARREREAN T BEENRTSNES

I#3 Add bearing to database >

Bearing name | |

Bearing comment | |

Manufacturer Generic -

Mode for bearing in database |Default hd

Cancel
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L. RATA—S— DA OEIBEI TR BE R L. T—HEhELEE
EINEhFRNET

EHIFLUTDEYTY,

o "TIHW": TIHU DENMETT,

o EM:EBINERRSRIEE T AAUS AL [SRREN, FERIREKIE
RITSNFEA,

o "MEMMIREIRT: IR EA N T—HTREIIRIFR 278G YET, Cot
Flaud, BE L ShI-T——R&GE NS 5F-HDLMTT,

AN R DG E | NPT U I T ITA TR E T YRR D> T—HIN—A>T—
BA—ZNDENZ BN MEIRENGE, LR DFATOTHRTENET , ZOTELE
Bl LT OFA7OT bR RENFET,

@ Add bearing to database X

Bearing geometry Material and Lubrication

Deep groove ball bearing Enter inner geometry

4
| [

-
Inner diameter d EI — Dynanmic load number Cr |10.6392 kM
. Static load number COr |5.27066 kM
Quter diameter D mm w
Fatigue load limit Cur |0.274674 kM
— Bearing dearance User input as operating dearance ~
Mumber of rolling elements z T -
Diametral dearance Pd I:I mm |
Diameter of rolling elements Dw mm |
Pitch diameter Dpw N i3 Add bearing to database x
Conformity inner ring fi = Bearing name || |
Conformity outer ring fe = Bearing comment | |
: Manufacturer Generic '
Shoulder diameter inner ring dsi mm | 57
= Mode for bearing in database |Default -
Shoulder diameter outer ring dse mm | 57
Cancel
Calculate Close Apply

"B TE M B SRR Y DR BT OR DDITR—IEF DM IhN, SOk Bt
HTHMNET . ChoDFIN—DIE NPTt B A A—D1A At 0ER L
FONRIELET, COMERIE, IRTDRELGTHEANTHULOT, EOHH
LU ZZAERL . BN BRI REMEZR L . FFT— AR F Ol Z 2R IR
L. EEIHTNTEEY, EooMisad. TEHOFE N ERT L BEGEM
FHEANASY T THRF AR DT—HER DITH 91, 21— H3IZFEHIC
FHOTEKDEIHYFE A TRTDOTEAA NSNT=D, "Apply IVZERL., L
LERZ DB RTEA T DIINFERSNTET
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1.5.3

1.5.3.1

1.5.3.2

1.5.3.3

F—BR—ADTF—T I

LXDAODT—HAN—ZT—IIUTDNTUL, AT D ar o A7 IOV CEELSER
BALEYS,

HMZAMIESE. MBZHE

FEERIMEE DRRE 1S, 2207 )VEFE R AL EANYES . R IEFI5
REIWMZREEISRADT—IIVTIE, FIAETRELRRIFAE BSNTUES

)
(1] MESYS Database editor {BearingToleranceClasses} (e o=l

2 150492 -P6

|| |3 1s0492-P5
|| |4 150492-P4 L
(| |5 150492-p2 I
¥

[ Reset [ Close ] [ Apply ]

-
(T} MESYS Database editor {BearingTolerance) (5|0 () e

[R.adial bearing, inner ring - ]
dmin [mm] dmax [mm] teli[pm] tol_e[pum] i

, 25 © ; . I
310 18 -8 0

i 4 18 30 -10 0 i

I Reset Close l l Apply ]

i

, () (=)

R IEFLMZREE OT—JILTIE, RROEL BEEIZESTERSNTLES,

ME(E)

WM (=) OT—IILTIE BZHEOOOF RIS NI AT 2EMERERET
BIEDTEET,

2 A—h—

B2 A—H— DT—J)LTIL, B A—H—DE BN T T AN TEET,
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1.6 /INSA—=ZNYIT—3>
N

AZa—D " FHE "1 GA— I3y HER T BE, 1 SOA—AN T AT
BEATATHRTRINET , ThUZKY, 2—FHF KROISOIRATIRIESNAER
HEALT, 1 OABREITAET HENTETT, BB T )r— a4, HlzIL
FEFH TG EF G OW EIH T HEMERRILTHETT, 7 SA—DREILEA
713 THEETY,

ETOREEHERLT, 7 54— VT3 T OHOER EETE & TEET

1.6.1  URMER

BHDA N1 SA—5%F")ANMER” DT—IIUSEBIIL . ZHus0Ei B (BsR /48 T 1E)
EEBRTDUDTEET , NPT DR E TIE, R OFEFEIZ&-oT, 1RO E
TERRO1MADBIEARY, FMERRINIVEFEAL., ELORTVIEEETHE TE
R DR AIENBYET

. @ Parameter variation O x> |
Generate List Optimization Parameter list Graphics 1 Graphics 2 Settings

| Parameter Startvalue End value Number of steps + |
1 Fx [M] (Axial force) 0 1000 2 - |

2 Pd[mm] (Mominal diametral clearance) -0.05 01 b4

Additional rules

Parameter Start value  End value Based on

Sant I 0N

@ 1N = |du| = Calculate Report Close

EBINIL—IUL, DA O SSA—F B E S HBIMDA 517 SA—F%ERTE T 516
| fF AT AIENTEET, B/ SABIE, oy SA—5ZEIZLT, BRESET
BRI RS anED, B ZIE. EFEx1 ~x20) SSA—Ex | ZH DX, v1~y200E 5B 0

1 OA—ByEERTELFTT .
_ Yo=Nh .
YRt T (x—x,)
IW—IVEERT AP LTI, AT RN TEROHZ ORI EFER CIEISR
EJHENTEFT,

IW—IUR, DT SA—B B XA EFEALTEET AL TEFT
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.6.2

I'@ Parameter variation

Generate List Optimization Parameter list Graphics 1 Graphics 2 Settings

Parameter Start value Endwvalue MNumber of steps +
1 Pd[mm] (Meminal diametral clearance) -0.05 0.1 50 =
2 Z (Number of rolling elements) 0.52 0.55 3 “
Additional rules
Parameter Start value End value Baszed on +
bl fe (Conformity outer race) ] ] Formula =
I'@ Define formulas for rules > s
&
Formula for rule 1: 'fe' [] éa =
A 'Pd' [mim]
B:'Z'[]
B + 0.003
:‘ Close !_
@ y1 = + :_ Calculate Close

HIL BRI PARLAERLTE R TAEhTEET,
INGA—R XK

RN ZAERLT BRI, T FT N1 545 TER DS S OEBETE

EL TR EIBYFET,

(TR I FT MU D1 GA—B)RS TIIRER D )TS Be, A THRR A
Za—HERNT, ER DSBS N PR RISH IS T DI EEM T DM TEEY, 171

[F BRERTYITORI TG CI-E B DMENAVET
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{5 Parameter variation O *

Generate List ~ Optimization Parameter list ~ Graphics 1 Graphics2  Settings

Pd [mm] Fx[N] L10rh [h] pmax [MPa] +
1 5—0.05 0 833.248  3249.79 | =
2 -0.05 500 770523 3273.61 b4
3 -005 1000 630257 33313 Inputs ¥ >
4 -0047 0 103681  3189.78 Results b =] [
Inputs...
5 -0.047 500 937.297 321767
Results...
6 -0.047 1000 T43.79 328273 Show all inputs
7 -0044 0 128747 31307 hidelallinputs
Show all results
8 -0.044 500 114067 316282 )
Hide all results

9 -0.044 1000 875228 323588
10 -0.04 o 1603.19  3071.09
11 -0.04 500 138646 310047

12 -0.00 1000 1025.61  3191.04

@ 11 = || = Calculate Report Close

“RNERL” BT MR I ITATIREEI SR ED )T e TARTO NG4S
DEAEEDIR DY, SIS T HHT - IR D' 1 A5 RS [TE RSN, BT HSE
1TENFT, BIRUT= SABERT VTR “&5TIE, R T DRt B R ARG H2E
ABYUES,

= (1 SA—)RR) FHERL T BES— DO % (E, TEBML., PR A ESTFEH)
TEZANTDHHETY, Ffz. = FRIAFESTCSVI7AIAXLS T IUhoR £ 18 %
AR— L1=Y, [ =B E STIPA I UZTORAR— L1=Yd BT EE T, 2
T PWERTTIAL. O TOTAIIRE T ETE " LTI B1E4T
T o FATOTEFCRE, 1 SA—B) AN HRBFESNEVCHISEE L T,

163 J374992R
"GTISIR "L TTIASIR2 " DR—U T, $ERET TIVIRATR IR T DIIMTE
F7

155A—B A% RNMERL “THERL. A S/ GA—BAR DL T DS S K #4795
LRAERASNES . TNLLE O SA—BOM DY —REFALIE & (&, RAU 2
(ThSRRENFEY,
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I8 Parameter variation O *
Generate List Optimization Pararneter list Graphics 1 Graphics 2 Settings

X-Value Pd ~ Y-Value L10rh | | gp | ¥2-Value prmax v | Dlncludeinrepor‘c

= Fx=0MN
== Fx'= 500

—Fx=

0N _ g

Basic reference rating life [h]
Maximal pressure [MPa]

T 2950

12850

Mominal diametral clearance [mm]

@ 11 = || = Calculate Report Close
|

"ANMERR “T2000 OABERLSETISE . £ DEHRD&SI20H 0 GA—AEIZ
Xt I AR B OB R AR RSN, FFUTEEOTELTIVAKOY VI~ a3 hSREnE
ED

G5 REE 28 KB OV TR R SN TEY., B D TOH Hit B (Bif) 5—
I 8T BT RE T, &BIT. S5V RTIZRARERE S (L10rh) ZEI125H
L TUET A, PR g jord B, 2200 i T BE72YER 05501 D0nmrh D&
5@ C B EF Dt DH W BN Ao EETTRE T,
"SRE COTIC. WEOZIRE B 1A S &E W OEES HEAF avsbyEd, Shis
KU, K PohEEESEANE X LA R RYET

1.6.4 EB&it
AT TRBEIE ATV T E AT AIENTEERT, 1 DDA 11/ SA—EDREELZIE
SESFEA T AUHRI B TEET,
o AN/ SAAFE, FHIEDNVTHEXRIEF-IHE/IMETEETT

o FER/ OABE RRALF-ITR/IMETEES , CO SA—EFEZETIE 1 DDA A
INGABDADERINET , R/IMEF IR KRIEDF—7Vk [F, R OEEHAR

sEpH-tocs, T = Z f'R,

o $ER/ A BDE—PR HSORE DR MESNET . BIBHLOS— o BRI,
FEO=ROAF SREEHA0TT, T = L ® 1)
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o RIDBITIX, TUTIVA Fy ZEKRIEL T, L10rh=5000h [SE 95859 B EHWY

id o
[@ Parameter variation O
Generate List Optimization Parameter list Graphics 1 Graphics 2 Settings
Maximize input based on conditions ~
Inputs for variation
Parameter Start value Maximum value Tolerance '#}'
1 Fy[N] (Radial force ) 0 1 =
%
Additional rules
Parameter Startvalue Endvalue Bazed on +
=
®
L]
Conditicns
Result Condition Value +
1 L10rh [h] (Basic reference rating life) > 3000 =
8
Calculate Report Close

@ 2 & dp| =

COEML, 1 SA—BOFIRE TRH-SNABEHIBYFET , TOTELG S FHRITE
AIERESNFES . RAETEHEGLISEEE HEZFLL, BRLEOITEY

ﬁ_o

BIMLIVEERLT, &REIL/ SA—BETGBMOA TS ERTE T HDTEE
I, B TUb [, FAIA B LR AIE. &/IMEOE DR#E L/ SA—HI&KEFL. F

JRIESHR T fE O TR ShEY
TROFyDFER &, TEFAVNSLGE | 5000h [“EZFE LG V=6, T5—EHEYFET,

MESYS 5tEYVZF D7

©2025 MESYS AG



—

I8 Parameter variation O *

Generate List ~ Optimization Parameter list ~ Graphics 1 Graphics2  Settings

X-Value Pd ~ Y-Value Fy ~| 5P| ¥2-Value None v | op [includein report
——Fu=0N
20007
17501
— 15007 |
=
12507
=2
= 10007
Z
- T80T
so0t
2507
o i t t t t t t {
2 = = 3 =) =] g b=
< = (=] =1 = [=1
Mominal diametral clearance [mm]
éa 2 & e = Calculate Report Close

7 O TIE, FERER KL T ODRBILZRLES , NI DFGERRNIET
B, B OT7XTIVA AR EIH LTI/ I Ix7IE ST EENEIRSNET

I8 Parameter variation O *

Generate List Optimization Parameter list Graphics 1 Graphics 2 Settings

¢

Mazximize result based on conditions

Parameter Factor +
1 L10rh [h] (Basic reference rating life) 1 =]
® |
Inputs for variation [
Parameter Startvalue  Minimum value Maximum value Tolerance

1 Pd [mm] (Mominal diametral clearance) 0 -0.05 0.1

Additional rules

® 0 <

Parameter Start value End wvalue Bazed on +
=
8
s
Conditicns
Result Condition Value +
=
®
|33 = (g = Calculate Report Close
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CORBITHEREZR TS DDIERASN. REFFRIER 10 [CEESNTLS
1=, FEEIINSLVE—T Uk OI5 & (R BEE CTREIDYET, / OA—B0F R
[BIE/)W NAZESTREASh, BEGREESEEL TV EABYET .

BRIITFTTTRRINET

{5 Parameter variation O x
Generate List Optimization Parameter list Graphics 1 Graphics 2 Settings
X-Value Fx “ | ¥-Value Pd w| | gp | y2-Value Liorh  ~ o2 [ Include in report
0,025 —= —L10r L5600
0.0225 1
.02+ 3500
— 00751 I 5400 |
E
E 005 T =
T r5300 =
S 001251 2
3 001t 15200 2
g ownT (50 8
z 0.0051 &
5 0.0025+ 3000 '
c =
£ o+ Laono  E
[=]
=z -0.0025 1T
4800
-0.005 T
-0.0075 T r4700
o0 1 | | | | | | | | [ 4600
=& & 2 g 5 &8 & g & s
Axial force [N]
@ 33 = gp = Calculate Report Close

1.65 LAKR—k
G540 2% iR IZE DIE, FooR IR LR 8L AT 2 E A
UFET, Ff-. "B/E"HITIE Uik 1 SA—BYR T E BT - TR IAE
BAEIhTET,

1.6.6 5
1543 1\ I— 3200 K DHER E AR BE T
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{5 Parameter variation O *

Generate List Optimization Pararneter list Graphics 1 Graphics 2 Settings

[ Include parameter list in report

O Allow input and output values on both axes in graphics
[ Add graphic 1 to graphics menu

[ Add graphic 1 to main report

Graphic name

Graphic description

Mumber of optimization steps ol 50

MNumber of optimization steps o2 0

Maximum number of threads 0

éa 173 (= | = Calculate Report Close

o L0y AN ZED: LI IFERREBEMLET, ANIZEoTIIAVE
YR<YFET,

o US4V IRDNE 5 TR TANBEE NEZEFRI : COATau Y, #ERFATT
SLTEREY V& Z BTN TEET

o 50497 A=a—AZHS5IeNTBIN . A DS5IVIR A=a—0 SSAN -
BATISL TN B MLET, Thld, T—H5T—TIL " YRNMER "IZ&E D
LTSS & (DA EEL TS,

o ANAR—HITTTIINEBIN : TTINEA R SEMLES, I35
TIHRFEINT | £ Sh-Lic— CHRLKCE R SNET,

o U5 DEHTERBR : sl I T49IR A—a—HRKEULR—+ hRBLEZ
FERINFET,

o ALYk DR KIE: T74)U R EDEOTE, ARG T XTOIOEs—7h
SHEIEREINET, FRITKELETIVOGE | AT /ERAEIEEI T ETN
YEF DT, CCTRANBEDESER T HDTEERY

1.7 #METEINSA—=EZN)T— 7Y

AZa—DEE D1 AN IV (#iED) “EHER T BE, T I O SSA—3
IN) I 3N BRI IVEHE RS A2ENTEET, M DELLELVL, /54—
TN I—= a7 S, COY—ILTH ST R ER I EYAR— 3 52ETY,
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FIAIU D1 GA—+ 1\ )T— 3 &, 120 SSA—BHN DFEH-IFE OISR IZE 25
SLEAAIRIL T AN ARIIBET, Mt/ —ald, B O EEE DR L %:T

M EADDISE ([TERTHNTEET, EH O SA—FEI—aTILTF)
THRDYIZ, £ EE OB B EEIT O TEET, RS RIHIERTIEE

FHDE, SO FHEEATILEABYET A ZDVI Jr7TIEF ESNER D
AR RINET,

.71 YRMERK

B O OA—B N )T AV HRERIC BBDA N GA—ZE)AMER” DT—DIL
[SEML. Z0EHE (BIRIE/AE TE) EE & T SN TEEY, FEITOVTIEL &
BATITEMBELLFRA, 112U, FTR—2 "BRE" THEET 5 E DR 8 % BR%EX E
G HINTEET,

DI BN OEIVEF IV TS BER TSNS OVTEIN A T, B TOHE
ERMEEIRT DTN TEFTT,

& Pe’ame:e",fa.ria:icn (statistical) O >
Generate List Parameter list Graphics 1 Graphics 2 Distribution Cumulative distribution Settings
Parameter Minimum  Maximum Distribution Deviation factor  Offset +
1 Pd[mm] (Mominal diametral clearance) 0.01 0.015 Mormal distribution withi... 3 0 =
2 fi (Conformity inner race) 0.52 033 MNormal distribution withi... 3 0 x
3 fe (Conformity outer race) 0.52 0.53 Mormal distribution withi... 3 ]
4 Fx[MN] (Axial force) -100 100 Uniform 3 ]

Additional rules

Parameter Minimurm  Maximum Based on

et s

@ 111 = s = Calculate Report Close

o H—:/OAADEKELZ/MEDEDEDESSHLT, EHIFLLS
mLE,

o FHMEANDERDH : F/IMEACRKIEFTTORFDEDES(SHLT, ER
DTERVTHERETELTT,

o HIROVIER ST - EEREI(-00, +0o) DEERH [ IHAHBEDER S LT, IE
MAOMERAVTHERETELEY,

o /I BEK: /I GAHDRKIESH/IMEDEIF LN M AEREEZE
ER
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1.7.2

1.7.3

o E/ME. FHE. ZRKIE: / SA—BDORKIE. FI91E. &/IMEOE THER
AFELL L TVES,

SO REDRFEREL, A~ +H10AT7EINET NHRIR ZKEAMIZS IS
BBINTEET

INGA—B R}

1NTA—R R OVE LI, FE —fftEt/ SOA—5 W) T3 TERBAL 1= AT LET, 1)
ANERR BT M I TITATIRRET 5B 20103 BE. MG HFT MmNz
"1 GA—B) AR [T RTO SSA—BDRAE DA AVERL SN, #EETHERTAY
RITINES . BRIz SA—BOMEEE LIAt E OHIE ST, S TIcRUVEE
Il AWV EABYET

il

@ Parameter Variation

Generate List Parameter list | Graphics 1 I Graphics 2 | Distribution | Settings |

fi alpha[rad] Pa[mm] L0rh[h] alpha_eavg[rad] pmax[MPa] *

1 US 67 20,5815?4 0,0231761 338,497 0611126 1798211 D E
2 0523759 0600977  0,00844711 369,780  0,628787 1768,38 @
3 0528598 0617706  -0,00454472 328,565  0,640638 18236 E
4 0524695 064824 0,0417303 422,499 0669298 1759,09 i E
[ Calculate ] [ Report ] [ Close ]
O —
J3499R

D540 FTTIE, ERDRAEHEERBL TREILTHITE, TRIDEK
2N SA—HE O (R OB R 2388 S DA TEET .
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@ Parameter variation (statistical)

O X

Generate List Parameter list Graphics 1 Graphics 2 Distribution Cumulative distribution Settings

X-Value Pd w ¥-Value L10rh w .,-" Y¥2-Yalue MNone ~ .,-" [ Includein report
A500 + ——L10rh
= |
E 35001 |
g 307 |
5 23007 |
o
g 20001
B
= 15001
@ 1000 T
5001
Oa_‘ = = T T T T = T T T T
w = w — A o~ L o L < L
=t 2 = = 5 = =) o =) = b= =
=] = = = = = = = = = =
= (=] (=] (=1 (=1 (=1
Mominal diametral clearance [mm]
@ 11 = |(dp = Calculate Report Close
|

1.74 HHE

REENTIL, "D FIR—C T TIIRE RENET, PRI v
2T LR DRI BT Rk O EHE R E T £ 8T bt eEEd, RISE
FE312. AL AT [SIRUS N -R A 282 DR R TR EROEE S flL, B
LB SN TUVES, B 0SB FE LT3R L TULVES A, B5AVERSE “B2” 0%
BB TR EESTUET . COKSRHT (L, 5t £ ORI OB AEBEST20
[ZEMTT,
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lr@ Parameter variation (statistical) Od
Generate List Parameter list Graphics 1 Graphics 2 Distributicn Cumulative distribution Settings
Value L10rh ~| | qp
00016+ =L10rh
0.0014 T
0.0M2 T
= 0.0017
&
o 4
= 0.0008
2
= 00D06T
0.0004 T
0.0002 T
g ¢ & &8 & 8 &5 =
o sl o on 2] = =t
Basic reference rating life [h]
@ 11 = |(dp = Calculate Report Close

1.7.5 LEHR—Fk

D047 2% [SE UL, FoORIR U+ 128 2B T EN
HUET, Ui+ 123 BIRL-B R OR/IME. AfE., FI9E. FEREDR

TSNFET,

1.76 E5%E
LK DOARR E (&, #E5T/ OA—500 W )I—2a TR AR BETT:
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I@ Parameter variation [statistical) O X

Generate List ~ Parameter list ~ Graphics 1 Graphics2  Distribution Cumulative distribution Settings

[Z) Allow input and output values on both axes in graphics

Width used for probability density 5 %

MNumber of calculations 20000

Maximum number of threads 0 |
|
|

@ 11 = |(dp = Calculate Report Close
|

o JTO4YIRDNE F7 CEATA FE L DEEFE] : AT asEY, #ER R 0k
ZY VB Z DN TEET . .

o HEREEIFERAINHE: D HERTI DAL REEVDIEIWMETY, ShiFl
CTEETEFT, EAKRENIE, BIRITBMNTEVET,

o SHEHDH: COARIK RITSNGEDREEELET . FYRLI DI,
T B DRt EAVESNAETY,

o ALK DR KIE: T/ R EOEOTE, FIAR LR TRTOTOy—a7h
HEIFERINET, EEICKELETIVODGE .. AENERAEHIIEITLE52ED%
UFEF DT, CETR R EDGCE R T AN TEET,

1.8 JmBEIE/NSA—FN\)IT—3Y

INGABN)I=a0 (Faifb) [F, B— 0r—ADRE L DAHZERITLET , [RTF]
TEEER T BE BREAM DG REITHR T CDTEEY

1.8.1 &i#fk
BB AL TIE, LKA T AW A TEET:
o AR/ GAHIE EHIE D TRREF IIR/METEES
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o FER /) SOA AL JRARILF —ITHZ/IMETEETT, ZZTE LXKDOHDA h7 SA—5%
E & TEFET, /MEFIJRRIEDF—T - (X, RO TR AR H-2D
¢, = Z fi R

o $ER ) SA—BDI— I NSO 2 (HBRIMEShET . Bil{E OY—5 ok B,
REO- RO IRBERHtOTT. T = 2 ® - T’

I8 Parameter variation O *

Optimization Parameter list Settings

Mazximize result based on conditions ~
Parameter Factor +
L10rh [h] (Basic reference rating life) =
®
Inputs for variation
Parameter Startvalue Minimum value Maximum value Tolerance +
1 Pd[mm] (Neminal diametral clearance) 0 -0.05 0.5 0.m =
®
Additional rules
Parameter Startvalue End wvalue Based on +
==
®
9F
Conditions
Result Condition Value +
==
®
@ 111 = (e = Save Calculate Close

BHD2 D04 3 Tl AW ERKIEF IR /IMESNE =6, FHIWMETT,
HREIR T4 Tl &HIEH T a0 TY,

BB A7 DRBEERAL T, BRERT T TEEY IRORN TR E X
10'4 (ZEQE éh—Cl' \ﬁ_o
ANEORFBEX. ANEDBELGFEIPIHRL VDR EHIBYET,

1.8.2 /NSA=RYX}

[ GA—B YRS IRV TITAE RSN TUVELG & (F, ST EDEITHRIZ1 17A%EM
SNFT . BELITHAERASNTI A BROAN T—AH L TERELERTITS
DEHNDDERLHIETT . D5 E . EROATEF B TR TEEY
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I8 Parameter variation O *

Optimization Parameter list  Settings

Pd [mm] L10rh [h] +

1 -0.0113693 5609.1 =]
b ]

s

=

@ 1/1 = + = Save Calculate Close

1.83 &&=

2 D0 ) \—HERALHE R ORE L DRTYIH T, BRE TEETEET, ROV
JWN—IBEIBIE DAEE AL, AEIERALFEATL - BEITLYETH, [EDHIZ
EETY, 2 ZB OV \—IEAHUE DB AFE AL . BBAYDYYET, ZTVTHMN

0 KYKREVGE X, MANEFITFUHEINET
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I8 Parameter variation O *

Optimization Pararneter list Settings

Mumber of optimization steps ol 30
Mumber of optimization steps o2 50
@ 1/1 = + = Save Calculate Close

1.9 #HR

BRI, VI 7 ITEER RSNANSGE R OB E | EAROPDFIA—vk DAL
UTHAN Ui | BEUSHE TS 1 )UKBA T avmEnLR—+ L TRt ShE
T, Lik—> #ER 7L TlE R T3S LRI I EXSXTH—9L T

T 74U TRKIENTEET,
G5O SIR IR AL, A TOGS LI A—DTA AR IS HIENTE, 5
HEZUHIBEIMICE NS,

191 #H#EOME

UNTIDT IR TSNGERDOPFEL, RLEBEGRRIRTINET . BR
DE (L, h5k> HER OB E THRE TEFY .
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1.9.2

1.9.2.1

MESYS 5tEYVZF D7

& Settings for Result Overview
Average contact angle inner ra... Basic reference rating life [L10r]  ~ ‘ﬁ;
Average contact angle cuter ra... Basic reference rating life [L10rh]
Aial Stiffness [owo] Maodified reference rating life [... ‘&’
Axial ball excursion [Ab_ax] Modified reference rating life [... :
Basic life [L10] Maximal pressure [pmax]
Basic life [L10h] Static safety factor [SF]
Basic life [LS_L10H] Basic reference rating life [L5_L...
Basic reference rating life [L5_L... Madified reference rating life [...
Basic reference rating life, rollin... Mazxirnal pressure [L5_pmax]
Change of clearance [APd] Static safety factor [LS_SF]
Circumferential ball advance [A... Equivalent reference load [L5_P...
Contamination factor [eC] Reference load [Pref]
Critical escillation angle [Scrit] Dynamic load capacity, system ...
Damage frequency for inner ra... Static load capacity, system [CO...
Damage frequency for outer ra... Ellipse length ratio inner race [..
Damage frequency for rolling e... Ellipse length ratio cuter race [...
Depth for maximal shear stress .. Extension contact ellipse inner...
0K Cancel

ERIDIRN I, HER OB E TR ARIREG £ TOHE B AR RESNES , KRENZEFER
LT OERLZEBZARIOVANRBEL. SR OMEISERA TSN TEETT . &#
RUERDRERF (. BRIOL TR TEEIHENTEERY . BROFZEIL.
KR IITEDHERIEDAHNRREINET . ZDF=0, FRE CERLIAERIBDELN
EARTINES.

HROBEDRTE L, FFEIFIILTIIEK, —FREIRFSNFTT D=,
BIGHE TLRLITRYES.

A LR—F

A [E, LR LR R BRRUTHER T B0 TEET, L+
FUA > LRI £ TR R oAb TR T AL CEET,

AZa—DUR—>F T a0 TlE, L+ ORBRERE T AHENTEET, L+ 2&
BT RZER L B0 O e 3 SHI BR 3BT EATEES, TRTOR/N
SA—HBDAFIZELR— [ ZRR T BIENTEET,

LR+ OaT (I mesys.ini TR E T AENTEES, INITFAIULLE El e S EL
TLI=E0Y,

TvIL—t

VI LR R R T AR I 4TI E( doox) TA—<wk THERL

L. mesys.ini' ISEER T DENTEFT , WED —a Tl AA—ERIHTEF
NBIEER DAERE T HENTE, Microsoft word DTHRN D—)UN AT a2 A
LT, BO2—IE SAEVRE B Ir & TODoot & iR REDIEHRE
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1.9.3

VIR I FI D) IS BT EN A BETY, Sl Lik— [T 74U TRRSNAMESYS
DO DR HYIZ, 3t DOTEE HETEITEET,

2 1 :4 1 2 3 4 5 6 7 # 8 9 EE 11 12 13 14 15 16 . @ 17 18 5

«emoduletitle»-«licensename»
Date:  2/27/2015 11:03:39 AM

LDEU File name: «filename»

Project name: «projectname»

Description: ..

a
First Page Header
Field -]
Please choose a field Field properties Field options
Categaries: Field name; [] Text to be inserted before: l:'
an [7] | |desciption |
Field names: Format: [7] Text to be inserted after l:l
lnongy ]I )
Uppercase [ Mapped field
Lowercase
First capital [T] Vertical formatting
Title case

Preserve formatting during updates

Desaription:
Insert a mail merge field

'Mergefield' 77332 Tl AR RELE 2—IR (R DERYTT,
e filename

e projecthame

description

licensename

e username
e moduletitle

HRBLLR—bFUTL—F

HRB LU+ T+ (& HTTALIR ) “templates/module-id "B I TEE
9 ThoDT I [ZELY=LiR— [E, Report->Report templates TLAN—+ T2
L—BBINTBETHERTEET

LiR— 77— [d. DOCVARIABLEA—IUR E DK 7/ ILTT, ThisMor—IL
Ri&, L e ICA AdhEd,

& AR RS I0—) S [FLL T DERYTY

e DOCVARIABLE VARname [unit]: & B 'name’ &4 DZ M AHENRIShFE
T AT AV T, Imm] D& CR I FIEE T AN TEET . &
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BIZ, % 6.3g X5% 6.3f DL TA—YN B IS SN TEET, T, 'f
(TEICEE/NMN AEAFERL., ¢ (FREFLEHISHLTHERNLEE hE
ERLET,

e DOCVARIABLE VARU name [unit]: &8Il 'name’ Z3DE M EE I AR T
SNFET, AT T, [mmIDESAE I CHAL AR E 5N TEE
EDS

e DOCVARIABLE TABLE tablename: FRH¥&E A SNET,

e DOCVARIABLE GRAPHIC graphicName width=130 height=70: F521¥9X
A SNET , AT avm SURES A LTI E 352 TEFT S

EHA . T—IIV& . TTI199R% DRI ZDL YT, support@mesys.chlZHRILE
HE<=aLy,

1.94 #ET-—JIIL

LRk D8 B T—DIDAZa—Tld, T—INWAFERL TR T2 hT5280T
x2FF T—IIDFPAILTA—vk 1%, INIFile| ZEBR E o TR LI-ERY., SEXF
B ER T HENTEET,

1.10 COMA2A—Tx—R

KTk I71E, Windows_E DCOM A2 A3—T1A ZE&S L T7IERT BN TEET,
COMAA—D1—ARIA VAN —JUIA T AT, AR —)UBFSRIRTBINTEE
T, ANAE TSR, COMH— \—E&E iR T ILEHBYET

1.10.1 COMY—/IN\—D &R

COM H—\— 3, BEEH L TMesysCOM(64).exe & regserver / \OA—A{FETEIT
FEHZHKY, BT AIENTEET, T 1 BIETETITADEIBYET, E8ED
FRBRIZIL, 7 SOA—R -unregserver ZFAALET,

AR —)LTALIRIZIE, RegisterMesysCOM HUnRegisterMesysCOM R D0 WwF
FPAIHAEINTEY., A AR FE AT ISEFEIT IO TEET, Thb
(&, YIRDERIAE ST, EEE L GRENT AN TEFT , L, vk 7
HBIAVZA SN TVSS & ZIFBELERADT, Rk M5 &% v
R R B AT A EIBYET,
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mailto:support@mesys.ch

1.10.2 COMA U B—TzARAD A%

B &, ST E TS 1—ILOE R F TEHA(3—TJ1A AMesysCOM &R HLFE
T FERETREE AR R DERYTT,

e void setLanguage([in] BSTR p_lang);
Pass language as two characters (“de”, “en”, “fr”, “es”, “tr”, "ko”, “zh”, “ja”)
e int getVersion();
Returns version in format yyyymm.
e MesysRBC* createRBC();
Create bearing calculation module without user interface.
e MesysSHAFT* createSHAFT();
Create shaft calculation module without user interface.
e MesysHERTZ* createHERTZ();
Create Hertz stress calculation module without user interface.
e MesysBALLSCREW* createBALLSCREWO);
Create ball screw calculation module without user interface.
e MesysCYLGEARPAIR* createCYLGEARPAIR();
Create cylindrical gear pair calculation module without user interface.
e MesysGUIRBC* createGUIRBC();
Create bearing calculation module with user interface.
o MesysGUIHERTZ* createGUIHERTZ();
Create hertz stress calculation module with user interface.
o MesysGUISHAFT* createGUISHAFT();
Create shaft calculation module with user interface.
e MesysGUIBALLSCREW* createGUIBALLSCREW();
Create ball screw calculation module with user interface.
e MesysGUICYLGEARPAIR* createGUICYLGEARPAIR();
Create cylindrical gear pair calculation module with user interface.

The interfaces MesysRBC, MesysSHAFT and others without GUI create calculation
modules without user interface. MesysGUIRBC, MesysGUISHAFT are calculation
modules with userinterface.

1.10.2.1 — BRI %
T EE1—IVO— BT A XL

e VARIANT_BOOL calculate();
Run calculation.
e VARIANT_BOOL loadFile([in] BSTR p_filename);
Load file.
e VARIANT_BOOL saveFile([in] BSTR p_filename);
Save calculation file.
e VARIANT_BOOL generateReport([in] BSTR p_filename);
Generate a report into the filename.
e VARIANT_BOOL showReport([in] BSTR p_filename);
Generate the report into the filename and call a program to view it.

e VARIANT_BOOL generateSpecialReport([in] BSTR p_type, [in] BSTR p_filename);
Generate a special report into the filename. Use type as “resultTables” for result tables.

e VARIANT_BOOL generatelmage([in] BSTR p_imagelD, [in] BSTR p_filename, [in] int p_dpi, [in] int
p_widthinMM, [in] int p_heightinMM);
Generate an image and save it as file.

e VARIANT BOOL generateImage3D([in] BSTR p imageID, [in] BSTR p filename,
[in] int p dpi, [in] int p widthinMM, [in] int p heightinMM, [in]
double p dirX, [in] double p dirY, [in] double p dirZ, [in] double
p_upX, [in] double p upY, [in] double p upZ);

Generate an image of a 3D—scene and save it as file. dir is a vector in view direction, up is a
vector for the up—direction of the view.

e SAFEARRAY(VARIANT) getDiagramData([in] BSTR p_imagelD);

Get the diagram data for diagrams. The format of the return value is [["name”, [“x”, “abscissa
label”, “abscissa unit”, [1, 2, 3, ..], ["y”, “ordinate label”, “ordinate unit”, [1, 2, 3, ..]], ["name”, .11

MESYS 5tEYVZF D7
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e VARIANT_BOOL saveVariableList([in] BSTR p_path);
Save the list of available variables into an XLSX file. The available variables depend on the input
data.

e SAFEARRAY(VARIANT) getVariableList();
Get the available variables as list. The available variables depend on the input data. The format
is [[“name”, “type”, “unit”, “description”], ..]

e VARIANT_BOOL runParameterVariation([in] int p_index, [in] BSTR p_resultFilePath);
Call the parameter variation with defined input settings for given index and saves the result
table

e SAFEARRAY(VARIANT) runParameterVariation_1([in] int p_index);

e Call the parameter variation with defined input settings for given index and returns the result
table

e VARIANT_BOOL setVarDouble([in] BSTR p_name, [in] double p_value);
Set variable to double value.

e VARIANT_BOOL setVarBool([in] BSTR p_name, [in] VARIANT_BOOL p_value);
Set variable to boolean value.

e VARIANT_BOOL setVarint([in] BSTR p_name, [in] int p_value);
Set variable to integer value.

e VARIANT_BOOL setVarString([in] BSTR p_name, [in] BSTR p_value);
Set variable to character value.

e VARIANT_BOOL getVarDouble([in] BSTR p_name, [in,out] double *p_value);
Read back double variable.

e VARIANT_BOOL getVarBool([in] BSTR p_name, [in,out] VARIANT_BOOL *p_value);
Read back boolean variable.

e VARIANT_BOOL getVarint([in] BSTR p_name, [in,out] int *p_value);
Read back integer variable.

e VARIANT_BOOL getVarString([in] BSTR p_name, [in,out] BSTR *p_value);
Read back character variable.

e VARIANT_BOOL setVar([in] BSTR p_name, [in] VARIANT p_value);
Set variable using variant

e VARIANT getVar([in] BSTR p_name);
Get variable using variant

e VARIANT_BOOL resizeArray([in] BSTR p_name, [in] int p_count);
Resize array variable

Each calculation module with GUI provides following methods:

e void showWindow();
Show user interface.
e void hideWindow();
Hide user interface.
e void exec();
Show user interface and process events until the window is closed.
e void setLanguage([in] BSTR p_lang);
Pass language as two characters (“de”, “en”, “fr”, “es”, “tr”, “ko”, “zh”, “ja”)
e MesysModule* getCalcModule();
Get the calculation module from the user interface.
e void setCalcModule(MesysModule*);
Set the calculation module for the user interface.

The names for variables of the calculation modules are the same as provided for
the custom report templates|s . Currently the use for the shaft calculation is
limited as additional functions for changing loads and supports are missing.

1.10.2.2 ¥t EDEMF X
IO SHE DB A EIE

e VARIANT_BOOL importREXS([in] BSTR p_path);
Import system in REXS format

e VARIANT_BOOL exportREXS([in] BSTR p_path);
Export system in REXS format

e void resizeLoadSpectrum([in] int p_count);
Resize load spectrum, which needs to be active.
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VARIANT_BOOL setlLoadSpectrumElement([in] int p_id, [in] BSTR p_component, [in] int p_index,
[in] double p_value);

Set data for load spectrum element

VARIANT_BOOL setPosition([in] int p_id, [in] double p_position);

Set position for force or support

SAFEARRAY(VARIANT) getShaftlds();

Get list of shaft IDs

SAFEARRAY(VARIANT) getForcelds();

Get list of force IDs

SAFEARRAY(VARIANT) getSupportlds();

Get list of support IDs

SAFEARRAY(VARIANT) getSectionlds();

Get list of section IDs

SAFEARRAY(VARIANT) getBearinglds();

Get list of bearing IDs

SAFEARRAY(VARIANT) getBallscrewlds();

Get list of ballscrew IDs

SAFEARRAY(VARIANT) getGrouplds();

Get list of group IDs

SAFEARRAY(VARIANT) getElasticPartlds();

Get list of elastic part IDs

int getShaftldByName([in] BSTR p_name);

Get ID for first shaft with given name. Returns zero if not found.

int getForceldByName([in] BSTR p_name);

Get ID for first force with given name. Returns zero if not found.

int getSupportldByName([in] BSTR p_name);

Get ID for first support with given name. Returns zero if not found.
int getSectionldByName([in] BSTR p_name);

Get ID for first section with given name. Returns zero if not found.
int getBearingldByName([in] BSTR p_name);

Get ID for first bearing with given name. Returns zero if not found.
int getBallscrewldByName([in] BSTR p_name);

Get ID for first ballscrew with given name. Returns zero if not found.
int getElasticPartldByName([in] BSTR p_name);

Get ID for first elastic part with given name. Returns zero if not found.
BSTR getName([in] int p_id);

Get element name for ID

VARIANT getIDVar([in] int p_id, [in] BSTR p_name);

Get variable for element with given ID

VARIANT_BOOL setIDVar([in] int p_id, [in] BSTR p_name, [in] VARIANT p_value);
Set variable for element with given ID

VARIANT_BOOL resizelDArray([in] int p_id, [in] BSTR p_name, [in] int p_count);
Resize array variable for element with given ID

MesysRBC* getBearingModule([in] int p_id);

Get bearing calculation for given ID as copy

VARIANT_BOOL setBearingModule([in] int p_id, [in] MesysRBC* p1);
Set bearing calculation for given ID

MesysBALLSCREWx* getBallScrewModule([in] int p_id);

Get ballscrew calculation for given ID as copy

VARIANT_BOOL setBallScrewModule([in] int p_id, [in] MesysBALLSCREWx* p1);
Set ballscrew calculation for given ID

1.10.2.3 BHIZHEDEMFE
ZETEDEMAEIL

VARIANT_BOOL calculateBearing([in] VARIANT_BOOL p_enterFx, [in] double p_Fx_or_Ux, [in]
VARIANT_BOOL p_enterFy, [in] double p_Fy_or_Uy, [in] VARIANT_BOOL p_enterFz, [in] double
p_Fz or_Uz [in] VARIANT_BOOL p_enterMy, [in] double p_My_or_Ry, [in] VARIANT_BOOL
p_engeer, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double
p_Te);

Run bearing calculation with given loading.

VARIANT_BOOL setupLoadSpectrum([in] int p_count, [in] VARIANT_BOOL p_enterFx, [in]
VARIANT_BOOL p_enterFy, [in] VARIANT_BOOL p_enterFz, [in] VARIANT_BOOL p_enterMy, [in]
VARIANT_BOOL p_enterMz);

Setup load spectrum definition.

VARIANT_BOOL setLoadSpectrumLoad([in] int p_loadCase, [in] double p_frequency, [in] double
p_Fx_or_Ux, [in] double p_Fy_or_Uy, [in] double p_Fz_or_ Uz, [in] double p_My_or_Ry, [in] double
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p_Mz_or Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double p_Te, [in] double p_TOil);
Set load spectrum load for each load case

VARIANT_BOOL selectBearingFromDatabase([in] BSTR p_manufacturer, [in] BSTR
p_bearingName);

Selects a bearing based on name and manufacturer from the database

VARIANT_BOOL getStiffnessMatrix([in,out] double *p_c11, [in,out] double *p_c12, [in,out] double
*p_c13, [in,out] double *p_c14, [in,out] double *p_c15, [in,out] double *p_c21, [in,out] double
*p_c22, [in,out] double *p_c23, [in,out] double *p_c24, [in,out] double *p_c25, [in,out] double
*p_c31, [in,out] double *p_c32, [in,out] double *p_c33, [in,out] double *p_c34, [in,out] double
*p_c35, [in,out] double *p_c41, [in,out] double *p_c42, [in,out] double *p_c43, [in,out] double
*p_c44, [in,out] double *p_c45, [in,out] double *p_c51, [in,out] double *p_c52, [in,out] double
*p_c53, [in,out] double *p_c54, [in,out] double *p_c55);

Reads back the bearing stiffness matrix with units N, Nm, mm, rad. The order of rows and
columns is like in the report ux, uy, uz, ry, rz.

SAFEARRAY(VARIANT) getStiffnessMatrixAsVector();

Reads back the bearing stiffness matrix as vector with units N, Nm, mm, rad. The order of the
elements is per row.

SAFEARRAY(VARIANT) getRollingElementResults([in] int p_loadCase, [in] int p_bearing, [in] int
p_row, [in] int p_rollingElement, [in] int p_section);

Returns results for single rolling elements. The parameter 'section’ is only used for roller
bearings, for section==—1 the forces acting on the roller are returned. The parameter loadCase’
is only used if a load spectrum is defined.

1.10.2.4 R—J)LR LHEDEMF X
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VARIANT_BOOL calculateBallScrew([in] VARIANT_BOOL p_enterFx, [in] double p_Fx_or_Ux, [in]
VARIANT_BOOL p_enterFy, [in] double p_Fy_or_Uy, [in] VARIANT_BOOL p_enterFz, [in] double
p_Fz or_Uz, [in] double p_Rx, [in] VARIANT_BOOL p_enterMy, [in] double p_My_or_Ry, [in]
VARIANT_BOOL p_enterMz, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double
p_Ti, [in] double p_Te);

Run ball screw calculation with given loading

VARIANT_BOOL setupLoadSpectrum([in] int p_count, [in] VARIANT_BOOL p_enterFx, [in]
VARIANT_BOOL p_enterFy, [in] VARIANT_BOOL p_enterFz, [in] VARIANT_BOOL p_enterMy, [in]
VARIANT_BOOL p_enterMz);

Setup load spectrum definition

VARIANT_BOOL setlLoadSpectrumLoad([in] int p_loadCase, [in] double p_frequency, [in] double
p_Fx_or_Ux, [in] double p_Fy_or Uy, [in] double p_Fz_or Uz, [in] double p_Rx, [in] double
p_My)_or_Ry, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double
p_Te);

Sets load spectrum load for each load case

VARIANT_BOOL getStiffnessMatrix([in,out] double *p_c11, [in,out] double *p_c12, [in,out] double
*p_c13, [in,out] double *p_c14, [in,out] double *p_c15, [in,out] double *p_c21, [in,out] double
*p_c22, [in,out] double *p_c23, [in,out] double *p_c24, [in,out] double *p_c25, [in,out] double
*p_c31, [in,out] double *p_c32, [in,out] double *p_c33, [in,out] double *p_c34, [in,out] double
*p_c35, [in,out] double *p_c41, [in,out] double *p_c42, [in,out] double *p_c43, [in,out] double
*p_c44, [in,out] double *p_c45, [in,out] double *p_c51, [in,out] double *p_c52, [in,out] double
*p_c53, [in,out] double *p_c54, [in,out] double *p_c55);

Reads back the stiffness matrix with units N, Nm, mm, rad. The order of rows and columns is
like in the report ux, uy, uz, ry, rz.

SAFEARRAY(VARIANT) getStiffnessMatrixAsVector();

Reads back the bearing stiffness matrix as vector with units N, Nm, mm, rad. The order of the
elements is per row.

SAFEARRAY(VARIANT) getRollingElementResults([in] int p_loadCase, [in] int p_bearing, [in] int
p_thread, [in] int p_rollingElement);

Returns results for single rolling elements. The parameter 'loadCase’ is only used if a load
spectrum is defined and should be set to zero otherwise.
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A simple example in a VisualBasic function:

Public Sub test ()
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Dim mesys As MesysCOM

Set mesys = New MesysCOM
Dim rbc As MesysRBC

Set rbc = mesys.createRBC
Dim d As Long
Dim pmax As Double

Call rbc.setVarInt ("inputType", 2)
Call rbc.setVarInt ("zZ", 12)

Call rbc.setVarDouble ("Dw", 5)
Call rbc.setVarDouble ("Dpw", 50)
Call rbc.setVarDouble ("Fy", 1000)
Call rbc.setVarDouble ("ni", 500)

result = rbc.Calculate

Call rbc.showReport ("c:/temp/report.pdf")

Call rbc.getVarDouble ("pmax", pmax)

Call rbc.getVarInt ("z", d)

Call rbc.calculateBearing(True, 0, True, 1000, True, 0, False, 0, False, 0, 500, 0, 20, 20)
Call rbc.getVarDouble ("pmax", pmax)

Set rbc = Nothing

Set mesys = Nothing

End Sub

And here the same example in Python using the members with variants as [in, out]
parameters do not work from python:

import comtypes.client

mesys = comtypes.client.CreateObject ("MesysCOM64.MesysCOM")
rbc = mesys.createRBC ()

rbc.setVar ("inputType", 2)

rbc.setVar ("z", 12)

rbc.setVar ("Dw", 5)

rbc.setVar ("Dpw", 50)

rbc.setVar ("Fy", 1000)

rbc.setVar ("ni", 500)

rbc.calculate ()

rbc.showReport ("c:/temp/report.pdf")

pmax = rbc.getVar ("pmax")

z = rbc.getVar ("z")

rbc.calculateBearing (True, 0, True, 1000, True, 0, False, 0, False, 0, 500, 0, 20, 20)

pmax2 = rbc.getVar ("pmax")

stiffness = rbc.getStiffnessMatrixAsVector();
rbc = None

mesys = None

The server provides the interface MesysCOM which can be used to create
calculation modules. Available methods are:

¢ void setLanguage([in] BSTR p_lang);

Pass language as two characters (“de”, “en”, “fr”, “es”, “tr”, "ko”, “zh", “ja”)
e int getVersion();

Returns version in format yyyymm.
e MesysRBC* createRBC();

Create bearing calculation module without user interface.
e MesysSHAFT* createSHAFT();

Create shaft calculation module without user interface.
e MesysHERTZ* createHERTZ();

Create Hertz stress calculation module without user interface.
e MesysBALLSCREW* createBALLSCREWO);

Create ball screw calculation module without user interface.
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e MesysGUIRBC* createGUIRBC();
Create bearing calculation module with user interface.
o MesysGUIHERTZ* createGUIHERTZ();
Create hertz stress calculation module with user interface.
e MesysGUISHAFT* createGUISHAFT();
Create shaft calculation module with user interface.
o MesysGUIBALLSCREW* createGUIBALLSCREW();
Create ball screw calculation module with user interface.

The interfaces MesysRBC, MesysSHAFT and others without GUI create calculation
modules without user interface. MesysGUIRBC, MesysGUISHAFT are calculation
modules with user interface.

General methods for all calculation modules are:

e VARIANT_BOOL calculate();
Run calculation.
e VARIANT_BOOL loadFile([in] BSTR p_filename);
Load file.
e VARIANT_BOOL saveFile([in] BSTR p_filename);
Save calculation file.
e VARIANT_BOOL generateReport([in] BSTR p_filename);
Generate a report into the filename.
e VARIANT_BOOL showReport([in] BSTR p_filename);
Generate the report into the filename and call a program to view it.
e VARIANT_BOOL generateSpecialReport([in] BSTR p_type, [in] BSTR p_filename);
e Generate a special report into the filename. Use type as “resultTables” for result tables.
e VARIANT_BOOL generatelmage([in] BSTR p_imagelD, [in] BSTR p_filename, [in] int p_dpi, [in] int
p_widthinMM, [in] int p_heightinMM);
Generate an image and save it as file.
e SAFEARRAY(VARIANT) getDiagramData([in] BSTR p_imagelD);
Get the diagram data for diagrams. The format of the return value is [["name”, [“x”, “abscissa
label”, “abscissa unit”, [1, 2, 3, .1, ["y”, “ordinate label”, “ordinate unit”, [1, 2, 3, .11, ["name”, ..]]
e VARIANT_BOOL setVarDouble([in] BSTR p_name, [in] double p_value);
Set variable to double value.
e VARIANT_BOOL setVarBool([in] BSTR p_name, [in] VARIANT_BOOL p_value);
Set variable to boolean value.
e VARIANT_BOOL setVarInt([in] BSTR p_name, [in] int p_value);
Set variable to integer value.
e VARIANT_BOOL setVarString([in] BSTR p_name, [in] BSTR p_value);
Set variable to character value.
e VARIANT_BOOL getVarDouble([in] BSTR p_name, [in,out] double *p_value);
Read back double variable.
e VARIANT_BOOL getVarBool([in] BSTR p_name, [in,out] VARIANT_BOOL *p_value);
Read back boolean variable.
e VARIANT_BOOL getVarlnt([in] BSTR p_name, [in,out] int *p_value);
Read back integer variable.
e VARIANT_BOOL getVarString([in] BSTR p_name, [in,out] BSTR *p_value);
Read back character variable.
e VARIANT_BOOL setVar([in] BSTR p_name, [in] VARIANT p_value);
Set variable using variant
e VARIANT getVar([in] BSTR p_name);
Get variable using variant
e VARIANT_BOOL resizeArray([in] BSTR p_name, [in] int p_count);
Resize array variable

Additional methods for bearing calculation:

e VARIANT_BOOL calculateBearing([in] VARIANT_BOOL p_enterFx, [in] double p_Fx_or_Ux, [in]
VARIANT_BOOL p_enterFy, [in] double p_Fy_or_Uy, [in] VARIANT_BOOL p_enterFz, [in] double
p_Fz or_Uz [in] VARIANT_BOOL p_enterMy, [in] double p_My_or_Ry, [in] VARIANT_BOOL
p_engeer, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double
p_Te);

Run bearing calculation with given loading.
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e VARIANT_BOOL setuplLoadSpectrum([in] int p_count, [in] VARIANT_BOOL p_enterFx, [in]
VARIANT_BOOL p_enterFy, [in] VARIANT_BOOL p_enterFz, [in] VARIANT_BOOL p_enterMy, [in]
VARIANT_BOOL p_enterMz);

Setup load spectrum definition.

e VARIANT_BOOL setLoadSpectrumLoad([in] int p_loadCase, [in] double p_frequency, [in] double
p_Fx_or_Ux, [in] double p_Fy_or_Uy, [in] double p_Fz_or_ Uz, [in] double p_My_or_Ry, [in] double
p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double p_Te, [in] double p_TOil);
Set load spectrum load for each load case

e VARIANT_BOOL selectBearingFromDatabase([in] BSTR p_manufacturer, [in] BSTR
p_bearingName);

Selects a bearing based on name and manufacturer from the database

e VARIANT_BOOL getStiffnessMatrix([in,out] double *p_c11, [in,out] double *p_c12, [in,out] double
*p_c13, [in,out] double *p_c14, [in,out] double *p_c15, [in,out] double *p_c21, [in,out] double
*p_c22, [in,out] double *p_c23, [in,out] double *p_c24, [in,out] double *p_c25, [in,out] double
*p_c31, [in,out] double *p_c32, [in,out] double *p_c33, [in,out] double *p_c34, [in,out] double
*p_c35, [in,out] double *p_c41, [in,out] double *p_c42, [in,out] double *p_c43, [in,out] double
*p_c44, [in,out] double *p_c45, [in,out] double *p_c51, [in,out] double *p_c52, [in,out] double
*p_c53, [in,out] double *p_c54, [in,out] double *p_c55);

Reads back the bearing stiffness matrix with units N, Nm, mm, rad. The order of rows and
columns is like in the report ux, uy, uz, ry, rz.

e SAFEARRAY(VARIANT) getStiffnessMatrixAsVector();

Reads back the bearing stiffness matrix as vector with units N, Nm, mm, rad. The order of the
elements is per row.

e SAFEARRAY(VARIANT) getRollingElementResults([in] int p_loadCase, [in] int p_bearing, [in] int
p_row, [in] int p_rollingElement, [in] int p_section);

Returns results for single rolling elements. The parameter 'section’ is only used for roller
bearings, for section==—1 the forces acting on the roller are returned. The parameter loadCase’
is only used if a load spectrum is defined.

Additional methods for ball screw calculation:

e VARIANT_BOOL calculateBallScrew([in] VARIANT_BOOL p_enterFx, [in] double p_Fx_or_Ux, [in]
VARIANT_BOOL p_enterFy, [in] double p_Fy_or_Uy, [in] VARIANT_BOOL p_enterFz, [in] double
p_Fz_ or_Uz, [in] double p_Rx, [in] VARIANT_BOOL p_enterMy, [in] double p_My_or_Ry, [in]
VARIANT_BOOL p_enterMz, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double
p_Ti, [in] double p_Te);

Run ball screw calculation with given loading

e VARIANT_BOOL setupLoadSpectrum([in] int p_count, [in] VARIANT_BOOL p_enterFx, [in]
VARIANT_BOOL p_enterFy, [in] VARIANT_BOOL p_enterFz, [in] VARIANT_BOOL p_enterMy, [in]
VARIANT_BOOL p_enterMz);

Setup load spectrum definition

e VARIANT_BOOL setlLoadSpectrumLoad([in] int p_loadCase, [in] double p_frequency, [in] double
p_Fx_or_Ux, [in] double p_Fy_or Uy, [in] double p_Fz or Uz, [in] double p_Rx, [in] double
p_My)_or_Ry, [in] double p_Mz_or_Rz, [in] double p_ni, [in] double p_ne, [in] double p_Ti, [in] double
p_Te);

Sets load spectrum load for each load case

e VARIANT_BOOL getStiffnessMatrix([in,out] double *p_c11, [in,out] double *p_c12, [in,out] double
*p_c13, [in,out] double *p_c14, [in,out] double *p_c15, [in,out] double *p_c21, [in,out] double
*p_c22, [in,out] double *p_c23, [in,out] double *p_c24, [in,out] double *p_c25, [in,out] double
*p_c31, [in,out] double *p_c32, [in,out] double *p_c33, [in,out] double *p_c34, [in,out] double
*p_c35, [in,out] double *p_c41, [in,out] double *p_c42, [in,out] double *p_c43, [in,out] double
*p_c44, [in,out] double *p_c45, [in,out] double *p_c51, [in,out] double *p_c52, [in,out] double
*p_c53, [in,out] double *p_c54, [in,out] double *p_c55);

Reads back the stiffness matrix with units N, Nm, mm, rad. The order of rows and columns is
like in the report ux, uy, uz, ry, rz.

e SAFEARRAY(VARIANT) getStiffnessMatrixAsVector();

Reads back the bearing stiffness matrix as vector with units N, Nm, mm, rad. The order of the
elements is per row.

e SAFEARRAY(VARIANT) getRollingElementResults([in] int p_loadCase, [in] int p_bearing, [in] int
p_thread, [in] int p_rollingElement);

Returns results for single rolling elements. The parameter 'loadCase’ is only used if a load
spectrum is defined and should be set to zero otherwise.

Additional methods for the shaft calculation:

e VARIANT_BOOL importREXS([in] BSTR p_path);
Import system in REXS format

e VARIANT_BOOL exportREXS([in] BSTR p_path);
Export system in REXS format
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e void resizeLoadSpectrum([in] int p_count);
Resize load spectrum, which needs to be active.
e VARIANT_BOOL setLoadSpectrumElement([in] int p_id, [in] BSTR p_component, [in] int p_index,
[in] double p_value);
Set data for load spectrum element
e VARIANT_BOOL setPosition([in] int p_id, [in] double p_position);
Set position for force or support
e SAFEARRAY(VARIANT) getShaftlds();
Get list of shaft IDs
e SAFEARRAY(VARIANT) getForcelds();
Get list of force IDs
e SAFEARRAY(VARIANT) getSupportlds();
Get list of support IDs
e SAFEARRAY(VARIANT) getSectionlds();
Get list of section IDs
e SAFEARRAY(VARIANT) getBearinglds();
Get list of bearing IDs
e SAFEARRAY(VARIANT) getBallscrewlds();
Get list of ballscrew IDs
e SAFEARRAY(VARIANT) getGrouplds();
Get list of group IDs
e SAFEARRAY(VARIANT) getElasticPartlds();
Get list of elastic part IDs
e int getShaftidByName([in] BSTR p_name);
Get ID for first shaft with given name. Returns zero if not found.
e int getForceldByName([in] BSTR p_name);
Get ID for first force with given name. Returns zero if not found.
e int getSupportldByName([in] BSTR p_name);
Get ID for first support with given name. Returns zero if not found.
e int getSectionldByName([in] BSTR p_name);
Get ID for first section with given name. Returns zero if not found.
e int getBearingldByName([in] BSTR p_name);
Get ID for first bearing with given name. Returns zero if not found.
e int getBallscrewldByName([in] BSTR p_name);
Get ID for first ballscrew with given name. Returns zero if not found.
e int getElasticPartldByName([in] BSTR p_name);
Get ID for first elastic part with given name. Returns zero if not found.
e BSTR getName([in] int p_id);
Get element name for ID
e VARIANT getIDVar([in] int p_id, [in] BSTR p_name);
Get variable for element with given ID
e VARIANT_BOOL setIDVar([in] int p_id, [in] BSTR p_name, [in] VARIANT p_value);
Set variable for element with given ID
e VARIANT_BOOL resizelDArray([in] int p_id, [in] BSTR p_name, [in] int p_count);
Resize array variable for element with given ID
e MesysRBC* getBearingModule([in] int p_id);
Get bearing calculation for given ID as copy
e VARIANT_BOOL setBearingModule([in] int p_id, [in] MesysRBC* p1);
Set bearing calculation for given ID
e MesysBALLSCREWx getBallScrewModule([in] int p_id);
Get ballscrew calculation for given ID as copy
e VARIANT_BOOL setBallScrewModule([in] int p_id, [in] MesysBALLSCREWx* p1);
Set ballscrew calculation for given ID

Each calculation module with GUI provides following methods:

e void showWindow();

Show user interface.
e void hideWindow();

Hide user interface.
e void exec();

Show user interface and process events until the window is closed.
e void setlLanguage([in] BSTR p_lang);

Pass language as two characters (“de”, “en”, “fr”, “es”, “tr”, "ko”, “zh", “ja”)
e MesysModule* getCalcModule();

Get the calculation module from the user interface.
e void setCalcModule(MesysModule*);

Set the calculation module for the user interface.
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e void runParameterVariation([in] BSTR p_resultFilePath);
Runs the parameter calculation with the given definitions and saves the results table into the
given file. Only available for shaft, bearing and ball screw calculation.

The names for variables of the calculation modules are the same as provided for
the custom report templates/so Currently the use for the shaft calculation is
limited as additional functions for changing loads and supports are missing.
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Calculate interference fit n

Inner diameter d D mm  Mumber of layers
Internal pressure i D MPa External pressure pe l:l MPa

1 2

Diameter D [mm] 50 70
Interference lw [um] 5 0
Temperature T [*C] 20 20
Youngs modulus E [MPa] 207000 207000
Poisson number v [-] 0.3 0.3
Density rho [kg/m’] 7350 7850
Thermal elongation coeff.a [107/K] 1.5 11.5
Friction coefficient p 0.1 0.1
Inner diameter change Ad [pm] 0 414279
Outer diameter change AD [prm)] -0.857214 3.57137
Radial stress at inner diameter ari [MPa] -5.0693
Radial stress at outer diameter ore [MPa] -5.0693 0
Tangential stress at inner diameter ati [MPa] 15.6303
Tangential stress at outer diameter ote [MPa]  -5.0693 10.561
Maxirmal axial force Frnax [M] 0
Mazxirnal torque Trnax [Nm] 0

Calculate | | Report | | Close
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o BBEROEME LR DB B(IRTHENE —IED) LR Z 51 5 D=0k
HRE

o XTFHRTADER OB I8 (SRTTHE M/ —IEATS D RT LD R A
AE)

21 AHANSA—4

ANIGAABIL, VAT L)) —CTRIRTEAE R DNV TRRINEY

211 SRFLAA
EDVATLIN)—T VAT B IR T DHE, — R T—HEEET D ENTEET,

Systern

¥ Systern
¥ Shafts
Shaft

m quﬁs Shaft Calculation

Project name | |

Calculation description | |

Settings Lubrication Display settings

Consider weight Housing material Steel - |
Angle for weight B ®  Housing temperature Ta D =C
[ calculate natural frequencies Required life H h
[] consider gyroscopic effect Bearing reliability 5 % [
Maximum frequency frmme Hz Strength calculation |Inﬁnite life according DIN 743 ~ |

MNumber of frequendes Merag EI Bearing position |Deﬁnitior'| for each bearing 7 |
[] Consider gears as stiffness Shear deformations |nccording Hutchinson ~ | T
[ consider gears as point load [ consider nonlinear shaft madel

[ consider housing stiffness [ consider load spectrum

Calculate modified bearing life

2111 FOPzHrREHEOHE

Tolob B GTEMEIL LR+ ASIRRSNAEGHANIER TS, Thb
[F XE DO FE DB IOV TOEREA AT HDERTHDTEEY,

2112 B/BFE
21121 EELMEEZEZE

COA T hEEESNTUVBIEE . AT SEMBEENDEEFE B LIETEIYT
nFEyg,
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Consider weight
@ Define acceleration @ =
Global accelerationinx ax |0 m,fs*
Global accelerationiny ay 0 mjs®
Global accelerationinz az 0 m,fs* Hz
[ Ok J [ Cancel ]

EEFIRYOROME % r NI )9 Bk, SO O—/ N UNEEEERT
BN TEEY , COMLRE (F, il BRI JLDE & THERATEEY

T BERBEEIR TR ETAHILT, EEFTTIEZEINTET, IEELTA
NI EITHYVERE A, IHRE DA AL B ENEOF 7R IADEL B N OIE
F;_ 0)7-:&)' :% iB*L—CL \ﬂ_o

211.22 BEEICHTHIAE

CORREITEY, EEDAREZEERT D TEERT , AE (IxyTE T, 24 (EFY)
DEERTY . A0 DIFE . AT EDARICEEARESNTT . EEDAMIE
AN TTI4YIRA RN TR RSN, I E AN JUA TR L SEDINTEET

y B Y
Y
X | X X
4 z Z
Ao FFE-90 £HEE180

21.1.23 EERIBEZHE

BEHRE B DG EEITONNDINE, CCTRET DN TETY, BHIRGHEE
LGLA D SHEDRITAEGYES, FERNINIDTITAI105E | BB R
HITBIRSNHERDERISHLTOAHETESNFT

BB REB O E L ARSI PRI BSE I ST ESNAG S IHEDT
DILBEHIBYET,
21.1.24 S¥(OPRDEE

"R EEANITTBE, BIHREBBOGTE TOPAOTIIAE BSNFES . DDA
TSI, x BFENYDE E DIEMEIU AT DRIEHAVETY,
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[ r‘m Campbell diagram options X |
Start factor for speed 0
End factor for speed 5
Factor for frequency range 1
| Number of speeds 15
{ Number of harmonics 1
Maximum number of threads 0
Accuracy for critical frequency 0.02 Hz

8 Increase accuracy for mode changes
(] Calculate critical frequencies
B8 Consider gear frequencies

(] Simplified method for harmonic response

.l
=

Coefficient for global Rayleigh damping « 0| rad/s

.l
=

Coefficient for global Rayleigh damping [ 0 5

Cancel
AR AR T BE, NI TSI, X DB MO~ ok 545 5o
e3P

o HBATIILIE MIEDRE DA FHEITH T 588 R S8 R ORI L LR E H
DERIN T,

o FARHEBEDFRHKIL FNULOHERDRSEERLET, REHKE
LNFRE, 5 E DR EEE o6 L TEYZ OB IR B ARt EShES

o [MEEIRHOBGRRE) [F, FHERI T, SHEGERCT ST, Thahe
ALES . REISHTDEIRBSE L, EZRET HL R AR N TFYE

ED
o INEZVRDEGERE) F, AT EEDERISHL TEMDRERRLE
ED

o FANIWEATISLE. THAHIU THIFHEShET, SHEA VR DREK
& (%, 3 3R 9N D8ZHIBR 9 51-601 < i 3520 TEEd, Thld,
KIRWELL D ZTLOE B DM 5 5T E (S L TORTLAE IO 7 THLNG S
2, THIr—a M GE R 35280 TEEY,

o ERIREIBMOIBE L IAOMEELEIR B KB OR [ TORKRERED
SR DO ETY,
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o 'ETIRELRDEELEZLITE BERT DL GIZAIETF TIVERHITOTIVE—
RIZZEE LT=EEI B MO R Uk ARt E ShET,

o 'EIRIREIHNEITE TS NERSNBE . BRI T ANIVEATS
SLORRINTUBEEIFHEINET , HTHUG A (L. BIREEDLR—
ML TR EINES, SO A ER TS HE. fElEEE TOEMD
SHE A AEE SIS, EEITH T AT SLOE R E HNEYIERE
[TRYES,

o 'HWEDFKRHEEETLS NBRRSNIHE . BHE DR DEIRHDI=HD 8
MOKRHR TSN, WIS T HERIRBBAR HSnFET

o FERBEZEDERILFEEAMT L BRBEEIFERRIKOERN
AR GIRESNET BOREL CO5 & ISTRESNSE 2RO
[RFLES, RKIFBRGIRTLTIE, COFFava2a8 3T b EHELS
18BN BYIET , AT BRI TRVNG S | R IFLVIERETT,

o JO— YL )=BEDRIKIL. FO— WEEE < WIAMETO—VL
LRI <k s RK A A LT D= akM+ 3K L T 0— U < IR
ERETA-NDAERSINET, YA TR AHER T 5L, A—H—hERE
LISE =R EE AR DR BN St L TE L AL BT E DN TEFT,

21.1.25 EKXIERSHE
B IEEIREIMDEKIEZA NTIENTEETT , CORKERMAVNSTES
& BEIZISTTE B IR B OE R AR RSV ABYET,

21.1.26 EERDOE—FH

HEITOIEARBBOBEIEE AN TETY . BE . XYORETH DANER
SNEY . BRI OTT R ERKEIRBOM A OFIRAE BSNES, FroNL
FATISL A RERARTSNVENG S . Tho0FIRATRE THH-AS LT
ER

21.1.2.7 HHEHICBVWTCEMNATOERE

SO FAVHRRESNTLSES S . BN EER B AR T EISE R SNET .
DAELIE, STk ORISR AYE IR R E JUAVEUELME BT 53 TY . 1 DIE (38
EOTIGNAT=6, T E O [ IEA DA DA B LEYES,

21.1.28 NSV THE. . NIV RE

INDOVT DR TRE, NI DR EEERI, NI RSN IR R
OER AT R EALEET R I H=DIERASNES . AR AL TE BERFE R OH
AEETHY., TOMLDT—338 % 51 5 A~ERF OF-50l DAE RS ES .
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IF1 Material data for housing =
Housing youngs modulus E_Housing |207000 MFPa
Housing paoisson number v_Housing

Housing density p_Housing m kg/m?

Housing thermal elongation coeffident  a_Housing 105K
Housing thermal conductivity A_Housing W m-K
conce

21129 ERER

BRFaN L, DRATLIER SN EEH RIS E AN, IAOMREFRIERS
nFEy,

2.1.1.210 HZDEEE

B2 OISHEEIX. AR AV TURTLALNILTE R THIENTE, IRTOEZ O E
[SFERAShES,

21.1.2.11 BEHE

ST RAE S E DR £ BRI AIENTEET, TRTE. DIN 743 (2012)[x1s)DAF]
FRRETY, HEF M EARFRDELLEE E LISt EETONEAEIRTHENT
EFT, BERFGDIGE. "BERFGH" OAAIKUSAI)LORI#ETE LTS,

211212 BHMZOHMNE

SREN A DRI ALE (3. CORRTEITRYT O— VUTE H T B CERT . EEI{A DY)
4 B [l BB L TSN,

FEFHBY. FFR VN ECHZOIE S . 1 DOERENKICL AR EANNELC
HWYES . COEE | T EICEELRIMEAEOLE 560, IR O EAFE LT SR
BEMEAWMYET . TG E . ATV T BRERR R EA M7 2R E T HNEH
TY . F=. "EHBRONIMLE FIEAR ORE L, [FEAEDS S | K OHEA
N ERNERRF R ITORAVET , BE . ImREVROHAY LR T, HED
R LHBYFE AL,

2.1.1.213 BAMHTH

HAMTER & ToDE R HET=60, BE (35 BT EINDYET, ot EeD
LB D=0, BAMTE M ZER T O TEEY . FFRME AT ETILDIEE | IR
RER LSEADBAMEREE BT A EIBYES,

BRATL AR ARIEETY, EEEEA N THLERIBETY, B HHIdE
11 AMNERENET, 'CowperlZkE AT a& Hutchinson| Z&& AT 3, hZE
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ST DR E S ORI U 5 B LT-E07TT, Hutchinsonlaild, Cowperlar)
FULEROIEEZR TEELTET,

- Hutchinson (Circular Cross Section):
61+
7+ 12v + 402

- Hutchinson (Hollow Circular Cross Section):
e 6(c? + b2’ (1 +v)
7a* + 34a?b* + 7b* + v(12a* + 48a2b* + 12b*) + v2(4a* + 16a*b* + 4b*)

COT. DI HE, a [FRFE, vITRTUUETY,

- Cowper (Circular Cross Section):
= 6(1+v)
- 7+6v

- Cowper (Hollow Circular Cross Section):
_ 6(1+v)(1+m?)’°
(7 + 6v)(1 + m2)* + (20 + 12v)m?

CCTm = b/a FRFESNFEDLL, VIFRTIUHETY,

21.1.2.14 FEBHEIYINETILEEZE

FEMRM AT ETIVES BT AN TETY MM ETIUL, TR LIARE TR
EOHEETELEYS,

FRIAEE SN, TR AIATOTIVREDRIL, R ETIVTIESDTIVA R Df=tod
LAYRLER A, FERTETIVTIL, R 38 A EISBEL. RORSITEMLEE

Ao TRIZREI TE L= IE, hREPOGTE S 3 HRIMEAYE ML, B A R EAFELE

I 51, I E EEOIRIMEIHEMLET, IRHETIHW B OIIKELGE AL OIS

BT, BRI ZIETHEE DU TR ETIUIR EHYFE A,

2.1.1.215 WEARIMNLEEZRE

REARNIN IEEE TGS X ZOH T a8 IRLET, ZRION)HFRTERR
Ik JLOIE B ASB IR RSINET, FAIE AN ILDE & IZTOULTE. FERNIL VE
LSt & ES B LTEELY,

21.1.2.16 HEZRIELLTERE
TIHIU TlE FATHEITFFEERL THEIN, SN BEELRIELEMLUEE
Ao
AR AT, XTARKREE E 1L THETIENTETT, FRTTRELA T AL
ROERYTT

o [ DONBEDEN I AT ERIRTBE, AT EIFI+HFIZ04H4FED1—
JVEMZT-HEIZBERIIIEMLET, L+ EITOULTE. SBITO771)LOEED
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1.25 THAERESNFET . COAFavafE T dE, DIk 3FXF7ARIKNTER T
S0, BEBYTEES

o [ths/—R(Z3D EF/LI: 7MKL, PRI 5B DM E AV B iz DEETHAE
L Y5I| BR 15+ & T 3D-FEA ETILAYE FASNET, 3D ET/LOI=6h, RZR LS E DY
T Ll ITE R (TR G HI5 S HWYET . 3D ETLOANE (L, I+ ZE(Z0.4+ED
—IVENMAT-BIZRESINET, Ik SR UM EFEME R ShET,

o 3D EF)LI: M 7H T 3D B/ —UhYE FH SN TULVEADESIZ, ¥ 7KK
3D FEA E7/)LHYE ASNET, 3D it/ IS/ RHWE TY, 3D ET/LOI=
&, REFEENZEDRUVZE iz 4 (T2 2 (FR 4 D15 A hWYET, 3D ET/LOSME
(&, IR0 HFED1—)VEMATAEIZR TE SNFET, Tk SR CH BHFED
FERINET,

o [EAVTLV=3D BF/LL: FFAMKIIL, X 7H T30 IR MAERA SN, ]
H3D ETIUSEMSNTLVELDLSIZ 3DFEA ETIILAYE FH &g, 3D 814 EB
DA ADLETT, 3D ETILDf=6, RFENZEDRLCYZE iz L0 (T2 2 (XR 7%
HEEHBYET, 20T arTld, MEET EIAVEUR VR ADWY, £7 743
DEBRCUHIB#HITEILEIBYET, LI=hT, 5RETDREERRE TOATIT4712
FTEDLEHIBYET, STk HElCHEFEAE R SNET,

211217 HEZRETEELLTEE

COATL A ZRIRT Bl MEDMAHE HE SRR ENR AT EITEmENET,
hlE, A——AWEDFDAE ISR E, DFEYEDEAHE HEITThs
BRI EZE B LG RIC R A EZEIODHEN T,

21.1.218 BEEHEBMZEGEHE
CORRE [ JEhZETE ST = AN, FER DI IEEH Fin D h &8 ThFE-I13ES)
IZLED, H8 I TAERAVELG B (L. BT BN TEET,

2.1.1.219 A2 724FXalL—>avxEE

BEOTIN—THERATHEE . X al—ad T 3350t 7 ahie
MFXRINFT, I FUL—aVAOH LLA AR—DFHERL T, RO EE
EEL, /)OO BLEA A JTEDSIILFT ., FRAEISOLTE,
Tl —a A B B LTS,

2.1.1.220 NIV DRIEEEEE
COA T A BT T BE SRATLI NI IR T I IRDE ZE R OR—>
AUBINFRTENET, L5 ORI, /I RIS < YR ESBL TS
LY

INFSUTRIE L, NI IR T ) o e R AU kST E BT
BIENTE, TNIFZOEEDRME < )R B L CRYRS B fE 9 A28 TEE
ER

MESYS 5t&EYZF 0T 7 ©2025 MESYS AG




MESYS >+~

2.1.1.3

2.1.1.4

ie i |

BB OT AL B2 O E O EIFR A T AOIETOLDTY , A N ORFHISD
LTI, BxAVEIR DRt E O Fa A ZS BT FIGRRIATY [ &
B EISESNSBMDAV T TY,

Lubrication Display settings

[150 vG 220 mineral oil ~ | |l lubrication with on-ine filter 1504406 17/14 7|
Qil | Temperature Tl 70 =C
Viscosity at 40°C nu4d 220 mm?fs Oil density p 830 kg m3
Viscosity at 100°C nuido 19 mmZfs Pressure viscosity coeffident a 0 1/MPa

contains effective EP additives FZG load stage Fic 12

IEH] [H) &% 7€
HIN—D BT TRE CEASESFARRA T avhblEy

Settings Lubrication Display settings

Cutaway in 3D No cutaway ~ | Color for bearings with approximated geometry in 2D view _I -
Animation frequency for mode shapes f 0.2 Hz Color for bearings in 2D view _I J
Rotation speed for animation n 30 rpm Color for custom bearings in 2D view 4' J
Scale factor for deflections Su 1 Color for hybrid bearings rolling element -
Scale factor for bearing stress Sp 1 Default color for shafts -
Lighting factor for shaft geometry 2D fl 0.5 Default color for gears -
Lighting factor for shaft geometry 2D fld 05

Equivalent stress for required diameter sigV 100 MPa

SRTHTE R T : BiF D2 TOUAT- OMTE R TEAERL T O TETT . MWETH
ME, TIBTE R R IIFZE AT OB R T HINTEFS , COREIL BELX D
AN L TEEETHENTEET,

Cutaway in 3D No cutaway ~
Cutaway for all shafts (90%)
Cutaway for all shafts (180°)

Animation frequency for mode shapes

Rotation speed for animation No cutaway
Cutaway for hollow shafts (90°)
Scale factor for deflections Cutaway for hollow shafts (180%)

IDTA—L 3 OREFE IR LT, TR 24K OO i $h el 35 E FE iy A 2R B 952
MNTEET, LERDETHKOBEFIREIEEAZT 74U 00.2H2l FEE 3 5L, T=A
— AU BRI TR A SNES, SR OBRTE NS, RA—ILI798— %
BT BEIZERT AN TEET, T, U TIDDERMIRERT— )TN
TEET, U EEOISRE T HE R—) L TIDOER SNt IR R RShE
FOT, Rr—ILIF73— 31Tz YET,

BRERRE T @ AT HH LY., 2D DI K DR -8 8 3520 TEFE
T BREAD (X, 2DFATHISLODAA TS BRI TIIA(ERSINET,
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'sigV’ DA AEIZKY, A—H—E FEE DT HE R R ZETERKEBRIG
NERTE T HTEEY . COAEITKY. VI 7ITE IS N DR KIEEZ TS
NI DEREROELEETTIMHIURRLET  EXREROIATISLETR]
BT B EIONTUL, CORFaAN O YTHIRTIT Do aEsBLT
f=&y,

AR o0 B TR S DR R TE T A I TEERT . ZOREIUTI DO Th & oo
IR FRENTL S8 %2 A T, A ORI DD I (TR SN TS Z AT
T LDRE ELERERIRERF OT—AN—ZOGDNTILT . RITRE IS IREE T
T—BR—ZWSONT)T . ZLTHRB LR A AERFDRTFILITY,

SOIZ, AN SEEOTIH U BEE R T HEDTEET,

2115 SRFLY)V—DIRTLA Ty

DATLIN)—D O T LR T DTS THRRAN AZa—ZE AT HE LKD
ADATL 3 aFI A TEERS .

"Ik T OO THRRN A2 E LT O hmYET

o UATREEM K, VAT Add Shaft
ThEBMUET, JI—ThERS Add Group

NTUVBBE. TN 4 Comial Group
DAHEITEET
Add Planetary Group
* 7“’77%—:557]” & VATLZI Add elastic part as housing
—JEBMLES, :
Add elastic part as shaft
o "EETI—TEEM 1. FETIL Import shaft system
—JEBMLES . R#IIL—TET
Export shaft system

IW—TDENE, RET)L—%
AR OB LAVEL, Yil—+ I Export geometry

A TR DR T I—T DD Sort groups and shafts
~ AT TEHILETY,

o WMEYI—TEEM & HEYI—TEEMLET, TRk T IL—&
o ) 7O D ZEERL . YT E TS5 DBEE HE T HEN
TEET, TRTCHERHRIL, Tk O FHIHE R ShET,

o NGO LU TR S—UB N (& SR TTHE M A NI T AL T
BIMLFET, C0v —UFRIERLER AL, FELLIE NI H TR TTEY
15 VRSB A,

o "IN MU T VBN (X, D58 —UE O L CGEINLE
T SOV INFEBE T BIENTE, F-TFrobk FVI7IHTYET, 3LL<
(&, STk A TORRTTRE M I E B LFEELY,
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o "IN VRTLEAR— T & BREODLATIN D ARTLEA R TBIE
MCEET, MESYS 247Dk 5T E D771 )Uh\, REXS TA—Uk D771 ILDEL
SHEEIRTHENTEET,

o "IN VRTLETIFXAR— 7 1F REXSTA—bk TURTLEN S T
BIEMTEET , COTH—vh L, DCAEY Tk I 7EDNT—HR AT RE
[ZLFT,

o "MRETARR—" & DRTLESTEP 7/ )L TIORR— LES, HE
AOEH Z IR (IR R AL SN IR DAHEAEShFET . COTIRR— (3, 5l
ZNIINTOLT I TEINEIDETF TS B (T BTN TEET

o “TI—TEATRE)T K IATREATRETIVIZARUS BIZ)—+LE
T, DR ETIE, ERIIMERIEIC/ — SNTUED,

o "VATLEEN "3, THEEERIAF (L ERERIREEHLE
ED

BT OO THRS AZa—T, TANTOER ET R O E ZR R A ML F-(38E
LT BTN TEFT

Activate 'Extended pressure distribution’ for all roller bearings

Deactivate 'Extended pressure distribution’ for all roller bearings

Activate 'Consider centrifugal force' for all bearings

Deactivate 'Consider centrifugal force' for all bearings

Select minimum clearance for all bearings

Select medium clearance for all bearings

Select maximum clearance for all bearings

Select 'Elastic ring expansion is not considered’ for all bearings

Select 'Elastic ring expansion based on mimimum radial force' for all bearings
Select 'Elastic ring expansion based on medium radial force' for all bearings
Select 'Gyroscopic moment is not considered' for all ball bearings

Select 'Gyroscopic moment based on outer raceway control' for all ball bearings
Select 'Gyroscopic moment based on outer raceway control, distributed force' for all ball bearings

Select 'Gyroscopic moment based on friction' for all ball bearings

212 JYIMDER
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{1} MESYS Shaft Calculation - MESYS AG [E=R S

-
File Calculation Report Graphics Extras  Help

Ok G EE

System =2
4 System y e
4 |Shafts 3D
SH Add Shaft
Bearir Add Group Q
Add Coaxial Group X 2 [l
Add Planetary Group @ i
Z
w
Name  n[rpm] IT[Nm] 3P [kW] maxSigV [MPa] maxlr[mm] mass[kg] he[kg mm®] Jyy [kg mm®] Jz i

Shaft 0.00 - - 0.00 0.0000 0.00 0 0 0

4] p by

Result overview

DRTLIN) =T "IN "ER D ITTBE, IR EVRT LSBT AIENTEE

T o IO & VRATLIN)—CEIRTHLTERT SN TEFT,

T IO FE TR E AT DAHHIERASNTUVSIE S . LNTIH DI FE 1
BN BIEDTEET , — BRI AT DATLTIE, P IIV—TFH-IIRE# S I—T& S
AL TATR S RTLERETHUNTEET, HE VI, EEREINEET
JUE T D=l 2 vk ITERSNET,

2121 —RELGIYIFT—4
BROOR—2"—H% " TlE, — BRI TSR E ST E DF-ODT—548 IR 2D

WCTEET DD TEFT,

General | Geometry I Loading I Suppoarts Sections Settings |

General Strength
Mame Shaft Load factor (static) KA s 1 [
Material Steel -] Load factor (fatigus) KA_F 1 B
Position % 0 mm Overload case [Cons’ﬁnt stress ratio - ]
Speed n 07 rom [ Diameter at heat treatment d= 0 mm [
Temperature T i Mumber of load cydes M1 105 [
Factor for surface work-hardening KV 1 [

Stress ratio, tension Pulsating | 0o
Stress ratio, bending Alternating  « | -1
Stress ratio, torsion Pulsating |0
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2.1.21.1 4H#i0
BINTNDEATEEE L, VATLIN)—, Avt—2 | Lik—k Tk Zi R 5160
[fFERSNET,

2.1.21.2 #§

M EHITAR—ZHEIN G ENTEET, NI AR TS R T—HER 500
TE, A~ A TIMNEIRSN TG E [TT—3EEE T HNTEET,
21.2.1.3 HIER®

BTN DEBRINTSGE . FNOO NI (FRLEET7TXTIULEEF DL
WNCEET, LB DEL. FI—ANAEL T AT ORA R F-IE RO B EE S
LET, IRNCORELEREHX. COMAIEELTER SNET,

EhORIE |d. 2DE 13— TR IADE A EiftE LU Control X—&F FA L TEAZR 50
FTAH U FSTEE R G HENTEET,
21.21.4 EEEH

ATk O ERRE (X, B2 F RO/ R ICRIE RS FEES5 2 FT
AN DERADDFTIIRSIZINBIRSNTUVEVNG S VI U7 IR EESTGIREL
FOLLFT, AT AL SRR SN TLVELME & (F, 0l ERESNTLET,

IEEE L XA MR TRETEVEERL TOSIEERRL T,

2.1.215 BFE

NI DREEEE T DN TEES, CORE IS O EICRMEh, STz
TX TGN ERESEFTT,

AN DREMN—THEIMEE . I HIFIR—RTE CTEXRBISEEREE
(SRS 2750 %% ETALEIBYET, ChEY, 2—FATATIR—2 " — ' T
EHIZRELEEREISHLT. AR THERL-REZDREE N(2FEMT
BIENTEDISNTZYET, 6 NIBHVEL MG A DR #E 8 FE (320°CTY,

2122 BEHEAODT—42
DIN 743I & DGEE ST EIZE, &I T [CEHZSN-L K DD DA hHWwYET,

21.2.2.1 TEFRH(EN)
BHHRLRBOTEL UL RAFEIFMNTERBERLTT,

21222 HERHBUESR)
EFISHTIRERMOAEL T FRTEITHERRUES) 2RLTT,
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21.223 BEFIy—R
BEEY—RT. EREHORE A EIONTESLEY, —ES A - —
TN DT NAEEIRT D TEFTT, — A" (TR EFZ AN
151, ZEAITZVET,

21.224 BUNEBBOER

BB DER(L, SANMHE 05 REEHER A ZtETH-DIfFERAINE
T VIF 7 CIEIE ISR R BRISRESINET A, F vk (ENEHESN
5 E L. ABEEV=A7ILCEIRT AN TEET,

21.2.25 FEHAMIILDOH
ARE GO EETIEES . T74/U TIHEIEERE LR % dh HS Y7L
FEEHLFET, LHL. BEELELS AT DIBE . CNERAIE T, 2054 . [ E
AR ET=aFILTA NI BIENTEET,

21226 XEWEIEH

DIN 743TlE, REEIL R BKVIZESTHRIG AAEMLES, CDIE(X, AN
A E—= 0 DESEE B AR | 6t L TER TE 3 AN TEEY, IR TIEZDE
OEEFEHVLLDT, a—H—hERE T EHIBYET

21.22.7 hHH

IS ALERITBE | H/NE EZER KIS FHE TE|ffE TE ZE SN, 00 HVo+H FTH
Bl TEoTUVET

RYII7TIIA~+HDIEZERAL. L TOEE T ALEEEZELTLET,

0y
P |o,|> oy |
R_ 2
=1a
P |o, 1> |a,]

1

COE BZRALHE, FOLE F-38 OE O DR R YR E (IE, R=0&ERA I 5
EINTEFY, MRYDEE DG S (FR=-1, —E DR EDG A [FR=+1,

I&ALEIE, 513RY., #HF, BLUISH L TENFIRII L TEE T HENTEET, |
9577 D5 E . BT AL IREEATY, RLYDIG L5 25N TLVE
WSS . BIZIE. —FERIRYMR DO —RTEHELET , WIE DA RIZEST, E65
O T—AHNRSF I THANIBRLTYFET,

2123 BRT—4

SOk DRGRT—RE, "ToIR” DR—CTERELES . BRI SMEI SR B DR IR 12
FE R LT OEREFERAL TERE O TEEY . Ik ORZIKIE. CAD 77

AIDSAR— §BTEETEES, CAD TSI Bk EA R+ a5 BB
LTI,
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L R
R
— >
F4
/
3
General Geometry Loading Supports Sections Settings
Quter Geometry L=S90mm Inner Geometry L=S0mm
h [mm] Diameter 1 [mm] Diameter 2 [mn + Length [mm] Diameter 1 [mm] Diameter 2 [mn +
N v =i o —
i 0 % |2 0 0 i ”
320 20 .f 3 40 5 .ﬁ;
4 10 20 10 & &

R EHMBI DR 75 D TR DIF=ODA A T—IIHYFET . TFIRERAFRIAIST
ITOERINHIBRATE, RENTT—IIVADEREL T IR ETHETEERS .

RSEERT (X EERIOOVTER T EIDYEY . ERE2 AZEADEE. [
#LIS OAEAEASIES . ADEFFShFEA, ERIERDLIZRTINETT,

REPRR L THAIACDNERE T D5 E . INOBIAGIEIFETH-MITERE 0
DRYVDEFRZEAALETT.

BEZOTEIX Ea—TERITEHEETEET, ZODITL, ShiftF—EIIRDER
R AAERLET, RSEZE BT BER DA DI OELE TV IT DL EHHY
F9, BERFLEHITIAL. EXDLINDIDEE THIITEILELIBYET, [t
FO—UEE L AL YIREEROERIOBS DI B ITESILEAIBYET ., 1~
BITATHER L, Imm TR I THIRESNTLVET, IR Eavt O—)LRE %
FRTRE BEREEETHDUS A ERELET,

SMAIFSAR DT—DIVTIE, BRE DR IS T AT AV BNGEE . BEEDAN
HAIHETY

21231 EEH@A

AR AZa—(RTIRDERE) ZHE ST, 2D 59 =TI EBMT 3
CENTEFT, POFRIELAVELME & . CADREEE =IER TN TEET,

B REIE, POFRIEITEI avEat—L &, "V TR ASERE” ZfESTRINE
NFT, RITERERE TREDMEEREL. KFERERE " FIIEER
RERTE CERERELEFS . A LONELL HIIVELIALEDIETT, T
IHo, FTERRDNE TAEIIIL T ERERE" GERL, RIEEF-IKFE
A EOEEREERRE LR EIIILT, RERRLFTT,

Ffe, A Aa—TERRZFAIRB B SEY., BERSE-YIHELAIRET
ER
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0% . Ik ORARERE IZE H AT TEEY , MIKDEREEE I 50\ R
FAVLTANEERLETS . £, RAIORREREL. RISMADRIRERELE
ER

I o e e

Attt

{
)
|
|
PIAIIIIII A A A
2 e 2,

R RN R=-R0G R Ro/ el 5)

21.23.2 RYSAELTHEREERTE

TTFRRN AZa—HE AT HE, RAIFE IS DR IRERIFALL TA BT HIE
ATEEY, Tl BE . EREEERE LRIATHONES A ThAIEERT
ER

T IRDE I AAE ST, R)JFAVDRAN BN BIENTEERT, RN, KD
BB EHMES THA LR L., IR FANSNERA, VI +EHRPUT, B
[SEIRENI=mHBUVHIBRENET, IIADA IV TANEHEIEL, 06 RERA
F=IS MBI ORS R DT—T UV LET

BIRSNRIE A LB L TROHNET,

2124 @E

FEIL BIATDTE R—CTERT I TEET, WEITS AT ONMAIT
EHTHNTE, EE T AT O5MEITIEE & TEFE A FE(X YTUVIRT
FIWI )T DU FSTHER TEET, WE L TR L Thift ¥—&H L%
HhSIIRDEARZ ER TS B TEET,
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S
A
@
¥
General Geometry Loading Supports I Sections I Settings
Force x=10, 'Load' @ [Fon:e -
Cylindrical gear x=40, 'Gear'
Coupling x=70, 'Coupling’ E Mame Load
@ Position X 10 mirm
Width b 20 mm
Axial Force Fx 0 N
Radial Force Fy W M

FEIL YRS DI HET AR TEINY SN TEERY, MEDZITH R D)
A TRIRTETY . EREERRITL. TNEHR T HDDBHT. AT DEIROS
DL E , BEFNEHABYEFET

G504 99AR RIS E DR B AR I 11T, 6 DD D & DTh\Wndi-, EED
ARIFRTSNFRA BEERZERISRLES, A7k Ol (3xAF . yEiFEA, z
BIIF I~ BEUTTIHU TRAOVAR (B ERw=-90°) ITEUET,

21241 fE

FMEER TWE T AEEANSENTIIDDE D TERTHNTEFT . £
—A (FEH B YDE—AUS TY, DFY., IE7XTIVRE . Mx X B E YDT—A
DT, MIVOHEYET,

21242 hyF)o45

HIITTIE FIVIDE B DHHRIBETY . MIVIDA R, TR & (EoTER
I oh\ F-LBEEISNAI TN (M IVIIFEIERE E LRI CF S 2R DA B EIL T
WBIATN (MVISEERIER E LR G HR S e D AERIRT 5o TEEY,
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21.243 HEEE

M FEEEOR KR T2 IVTEA
NTBILT, MEEZEER T H LN Name Gear
—Gdceﬁo Position X 40 mm
MVODARIE, FFETEETS Width b 30 —
HY O hBREI SN TN/ Torgue T 0 Mm
FHMBL TG ERRTEILE

N _ irection of torque [Dwn Input -
MNTEFT. MR HEMA TSR
S, ZhidyE £ o0, Ay b Andefocontact £ o "
90°C9, Mumber of teeth z a5
HEL HEENELEORE D7 Mormal module mn 2 mirm
ACEBEINFT: . EAET L Mormal pressure angle a, 20 @
—) l/s _lig{?: jj ﬁ N @Chﬁf%ﬂ) Helix angle Bn 0 o
gg: th IL&E-%E&%’X?&?OE‘Z?L Helix direction [Spur aear -
SEA DT BE E&Ef& FUHIE Mumber of teeth of mating gear z2 25
L EMERID IR CRIEARTES Center distance a 50 i
nFEy,

NEEDSES ., EHITEDETANTIRLELGY, il PEEH IHE 2R AESO
21771 TEZERINTUWAELSITEIZIEDIE T,

A7 AT SNEEDFTAREER TEET . FFARKDERIE. ERISHTE57
ARADER DR A R EZERAL TERTEEY . PRI TAT DE
FEITETENES , REDRAU FFT7OI— BRI REINET, NERRIIC
[F, FPAREKIES AT EXFFOER . SFUFTOERIEORBE TREFSNES, L=
AT, 7 T—HHhEEENAE, FTAKRBERSINET F7AKIL 4730 |
BEEAIMELL CE R IO FTARIREE BT AL TR SN TGS DHE
BEhFd,

@ Definition of gear body

d [mm] AxL [mm] AR [mm] L
1 40 5 10 =
2 40 -10 10
Reference diameter dref 51.9615
Shaft diameter dShaft 15
OK Cancel
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21.244 RR X7

ARILETRI ATRAR T DN )W
KT—AERTE T HNTEET,

Mame Bevel gear

Position X 40 mm
FVOBRIL HETEETD . o -
H\ T HEEEI SN TULNG /"D
FHEREIL TLVS DEIRTER A 0 reo hm
ENNTEFET, A Ly BAAN0, 28  Direction of torque [Dwn Input - ]
7§§90°UJU$'§'0 Orientation [Apex an the right - ]
EoF B REEEET O ML Ande to contact L o ;
HFEREOEHBEAWNVGHELES, Mumber of teeth z 25
Ety Eﬁ £oa—) Lo)f—ﬁ;bw:s 5\ FE Mormal module mn 2 mm (@)
EYFEEA DL TERT LN TE Pitch diameter de  64.1421 mm ()
Fo Profile shift coeffident X 0
'1%(;1:#’70)113(75‘/70)&3)1 ﬁﬁ Generated pressure angle 0.2 20 =
DHOSL Ik O3 R DRI, EY Generated pressure angle asc 20 =
FHEIZLUNXKGYES,

Helix angle Bm O =

Helix direction [Spur gear - ]

PFitch angle a 45 e [

Mumber of teeth of mating gear z2 25
Axis angle z 0| .

Center distance a 0 mim

21.245 9 —L

A—LDb VIR IK T—53%EREL T, T Mame Worm
BEEETHUNTEET,

Pasition X 1500 i
MIVGARIE, FFBETEZTDHH\N 47 widih b 200 mm
FAEEBIIATLS /ST AL TG - .
"HEIRLET, LA Ly BH0, 2 EHA
00 YRS, B E (L, HEREDES 7 Orectonof g [OwnInput v
—ATEBZENFTT  HH. BEAT 21—  ange to contact g 0 @
W BRENA UFBEEOSIEE o .
DEER{REN el T, B8 EE OREfR M (Tx U TE
I—Ed’é:c‘:b\*cﬁﬁ Axial module mx 20 mim
Mormal pressure angle 9. 20 =
Lead angle Ym 5 =
Helix direction Helix left hand -

Gear friction coeffident p= 0
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21246 A —LX7T
%’—A#‘T@I*)W&ﬁ?’lk?—’}"&%ﬁb‘ Mame ‘Worm gear

RMEZXEERT HENTEET, .
Pasition X 500 mim
l‘ )1/70)7:7 I-E.l ‘j:s ﬁ%?}?%?éﬁ\ ”:/'Vj Width b 200 mm
R ABRENSNTLNS 7/ AT HERENL TLY roraue - o
5’ DERTEERTHIUMNTEET, it
ﬁ w:y iﬂl 75(‘0\ z iﬂl 7§§90°t7‘d:(,)ﬁ-0 JIEE Direction of torque [an Input hd
(¥ HERKELOBREDT—RIEOTER Ange to contact L 0 J
SNES HM. EBE A EAEN e creen : w0
A, RCNABEEDA R, £72aV T, BF
EEWE@ . 'L‘EE%&/\ 5 T%)CJ:%J‘T Transverse module mt 20 mm
*Fd, H-, HEOBERGM uz £35S Profie shft cosfident x 0
BDIENTEET, Mormal pressure angle d- 20 e
Helix angle B- & Gz
Helix direction [Helix left hand -

Gear friction coeffident p: 0

21247 RDAH

Rl hdE, ATk Ol E TIRUNSFT I3 DO 73 E DHEA TN TEET,
RENTBEAZRTERSINES, AE AR EEOEMAHRICIIIERLETS (L
2HR).

SUTIVE EIE AT P ASBENAEE (T5Y, R AR EISAEDAFIZEIC
HYFET, AU IEZON - ENIESTRHESNFET,
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21248 BE
BEL HE ERE 9
FRALTEEZETHNT
=Fd, FOEEITNA Mame |Mass
T SMEOYNEHER |, . ) -
EANLERTELN | LN
EES, EROEREE | " b fo_ Jmm

EL. BEREBBOTE | Mas
‘G%fgéngfj‘o N Mass moment of inertia Jxx ICI kg m*

EHRTE M ORRER o 2
':L_CEEHE'EjJ’EE'l' Mass moment of inertia Iyy ICI kgm
I BHENTEET, Mass moment of inertia Iz ICI kg m?

IEAANENRE, BEg | Aot
COHG LI (FRSE | Eccentriity e o Jwm
nNEF, CONBSNE | phase
BOREBIEHEAAN
&Y, dybkzhBRi
[EVET, AFEAVNSTEBB S (L. Avb—ShRREShES, 7ALT7IA Ty
k& HEEROETOHASE B0l FCO8 75 [ R T,

HMERAROLTVSEHE . BT oA EL . BT O IEYTAR N &7
Y DNTEES, F = megew? OO ARILE (mm)) , T D48

. o) LB R T AN TEFTT , T I, FIRBICE DERICOHFZELFTT
B2 AN ARG 1 L FE AT EE OR £ RBISEDYEEA, FHHETEIR
B TEMNE EEE R« 2R AR TETHE MR ERF IR RYHIEL
LEIA, SNIIHSETELELUETT

2.1.2.49 T

AT TEEE [Imbalance e
MMAZSIHELH A TOH

EEINAWLENDDH Mame |Imbalar1::e

8. COBRRELAT | pogiton x o Jmm
BEHMWVET . FAHENIE

Wih LS, RLE | Y mo |k
ENSEELREILAETEH Axial offeet Ax IC' mim
HahEy, oF. .

F = meccwz . ei(wt+(p)\ L Erre sy & ICI b

AL, SOk DiBtEEES | T o b -

RBBUIZEER T

FECTYT, 7H7NATEIN F, MEEROME R 9% O D LR O7FL 7IVA
[ AT EE BT HCDTEERY . UL BIMOE AU R EITOEAYES,

R, BRI ERERICDAFZELETS, Mz Fan, EMIS A, TS v
bR E DR EFRHMIIEDYFEEAL

MESYS 5tEYVZF D7

©2025 MESYS AG




MESYS v JhEHE

BT TR EEE Elo 924 ERTETHE. SR ERF IR HY
[TZAEAELFT AN Thida LB TLAMBYEE Ak

2.1.2.410 EIRNTTE

:@E%l:&o_'c‘ :L_-Hs_lD?namic force V|
(I Tk £ OFRFNfEr &

(=AU FEIFINZE. LA | Name |D1fnamic force |
-FO)J:—)':%J'%?%):&&‘ Position X : | i
TEFET,

F =F.¢wt+e) S | AxalFaree oo |n
OEI45 S BIE B4 <R %k | Radial Force oo

h H¥TENET, iR Radial Force Fz : | M
RS S, IR PR | : "
AT D FH A "OHE | Bending moment My o Jnm
ORI REF T B Bending moment Mz ICI Mm
ftE R T HIpICEE | Harmonic h

BN EL BRMCEDERICOAZELTT . R Fa . EMISH. T
IhREDREFRBIEBEEINEE A 7R AV BT E BB ME EEE
EloRTEToE B ERNF IR RYIEEINGFT A WEELIFTEE
A

2.1.24.11 F—1
BRI TNDDB IWIEN DK ST ST a R R T DN TEET
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Pulley -
Mame Pulley
Position M 40 mm
Width b 10 mm
Pretension force Fpre 20 M
Targue T 200 M
Direction of torgue Shaft is driving -
Angle of first force a: 30 =
Wrap angle Ao 120 =
Diameter d &0 mm (@
Mumber of teeth z i
Pitch p i mm

M IVODA EE, FFESFEE AT HABEBISN TG /7 4T hBREIL TLVS” D
RICFOTE R T HENTEEY, EME DM ERD I, TRISRY LI vEaota
ASEFETEIYICRE— I HR A DL A &, ZRITRCE T TR TR AohET, 7
DEEL, TOFERE I TEEI L., BB VFTRE T HLLTEET,

MVl N DR EIThAYEML ., RAMITH A 3BLTFVES, 51 FRYD
BT )—HFEATHEE L COETILLELLTY,
2.1.25 HHR—Fk

BREHRL PR ON—UTERT DN TEERT , Tz, FTIIREZITIV
DVILTREELT=Y, ShiftF—2H LIGAS T IRDE NI ZESTH BN T H &L TEE
T EmAVERZE O BRI BEREBEERTAHLIT. BEEVCEEERD
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FEA, [FEAEDYR (3, BIRHBIGE DR E TEESNOIMIREE E T 5 AT
EFT, BIRES B, [«

< @Door v B

| General | Geometry | Loading | Supports | sections | Settings |

General support x=0, 'Generalsupport’ @ [SUIJWt ~
‘Support x=10, 'Support’ ]
Rolling bearing x=70, 'Rolling Bearing' E Mame  Support

@ Position X 10 mm

Shaft is supported radially

[] shaftis supported axially to the left
[ shaftis supported axially to the right
[ shaftis supported against tilting

[ shaftis supported against torsion

Bearing offset 8. 0 mm

2.1.251 HR—Fk

YR BRI ST S O O R EE S AR AL OTLE
FTE, 5ODFToIRAIZH. LI HEO TR+ ShANEE HLET.
FRUPVHRIONTIE, 1 L ~DBEE T L TR T B TS,

3DMA RIS LT, AT IS EEE T DENTEET, A7k HE, /ooy
L DEHICOARIFEHNTHEEEKRLET, ZORER . ATk 2HDB A I 70k
DA RITTYET,
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21252 —fEHR—F

it 3 7 na S W2 Ay AV 10) 1:i -3
1136 DME B E T RTIZOLNT2 20 I [
O EREMIL L TEE T DN TEET,

Mame General Constraint

Position X 0 mm
FTY. AT NEDERIFE RSN T OHEGE
RYBIDCERS o TUL, /VIIELE  (Comect o hovsing =
2055 Th THAHNTEET Translation in x-direction
ZEHHBEEITONT, RO TEEETHE Type [Nn constraint - ]
MTEEY,
Translation in y-direction

o HEBL AROHRBLAEESET. 1 (e =
o EE:MERBOBHEFERmMARMIC Offset 8, 0 mm

NTPVATINES  ATLAVTATEN T gearance 0, 0 -

SEEE R T B TEET, AT IZED
BERE T B, BAED AT HCOSAIS
BITI ERSSATNZOEAD 1y
N AIYES, $EF L, PO -EE O
T. BT HCHITEE G A, TEEL, 200
i OIER PR AL L TR B SNET .

Translation in z-direction

Fixed to the left -

Offset G. 0 T

Rotation around x-axis

Type | 5tiffness - ]
o EIBE(FIBIERE): "EICEE" & e [ —
BEIREN- VIR DR R KT8 OE )
[COAHRENALEERRLES, “BIEE Offset B, |0 L
"1, IEDARIZDAH R SINALEEKRLE Clearance A, 0 rad

Yo —ARDHERIIE, AT EEERTSD

CENTEET, Rotation around y-axis
” " . - Type |Stiffness totheleft |
o [T : “RIE “IE, I IRDEIEEELET, A
Tk EFEFEE R T DN TEET, 47 stiffess ay 0 Nm/r
ok ETEFIL LD EE" ORRBALEL Offset 8., 0 rad
FITEELFTT,

o EITRIME (F=FAITE) - BHAHRDES
(2. BT — A RIFEHTE R TERT, Bt L
Ao EE BT HENTEEY .

Rotation around z-axis

Type |MNo constraint b4

S AERTRE 5ANTF EIE A ROFF TINA T E5tES
BIUWTEET , A7k (&, HR—+ (2HDVBER 5 [ DR EAYF (£ L& LEHETE
ILEEFS ., FPIEDEDFBIEEETY, COREIL SO DRTEIERICER
N, AT DRTLE R DR ERIE DTS A ZOAHEELFT
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2.1.25.3 ERHAVEASZ
"BRAVERSE " BRIL, EnhV)EH

FOREADEEEEELE

4, Position x 0 mm 4= =
BHEDL b [, RV T iR -
PRS- 3H SR 5, Shaft connected to inner fing v
INTEET, BIZOES—AH D) connect outer ring to housing v
INE T ?f:[jfﬂ”@ ‘Geometry, Material, Temperature, Lubrication' is connected
SRR EE

T, MLERDIT, EhZEDH

RT, FUOREIEGE T, Sy B o aspercdredaly

=L .CEE %’E*%E]'é T2 @ shaftis supported axially to the left

hicEET B shaftis supported axially to the right

Tk TR R RS L™ E
ﬁé%’ &‘5#\9)5‘7' g Bearing offset o, 0 mm

B, TP Io RrohER 7k Bearing offset 8: 0 mm

S, B2 DT B I BRIESIND  Damping factor df o0 us
TADNTFJEHRTE T HUET Excitation

EFFET, SATNDERE, BT
—3. HRHERE TR MR EISRE THENTERT, £, FE. [
HTE(FEFSNTET,

) Connect parameters to bearing calculation x

B 'Geometry' is connected
B Material' is connected

B Temperature' is connected
B 'Lubrication' is connected

OK Cancel

T4 O EETILTIL, EhVEs =2 (XM ER &51 i DIk O/ —R [ I H5IELR TS
INRYEYET, AT EZDUTIVA R R UEEE O7FTIVARITHR— 975280 T
EFd, CORTIL. SZHNRE YIS INI | T AT B CEET, &
ZHhOENESEHR TEELNGE . TOARANDR AIFHEELFEA,

AT & EHD ST (FE o) D/ EZDA RIS 50
T, WEDAIN AT DA RIZHERESEEUTRVET, 770k L 7+
TIVA B TCEZ DN )T i a e E LY., 1 NI ORRToA A %E BT BT -
DFEATENTEES, N AERATRE 5ANEFEIEINTIET
AT S E T BHINTEET, XTIV Z DR E AP [EEE LG DET, 47
U EEALSEDINTEFT, FPEDEDF S ITEETY, COETEIL vk E
EHRELITERIN, AT RTLERDRERICE D UTVIS S IZOHEREL
EX I8
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BERBAEZNTUDES | AIMEIRTF SRR I JIROE S, £0fF%
BT/ R OE El o 1T E SN =) 0— WWEL ) —HEZ L EELFT,

B 5 A TONE | =82 R A Fi T Bk, T IR—RHNSE T 55R R 3 B =500%E
HYEHZ DR B R bR R ENET . COF( T L. 20551 R R A Y
Ut bR R SNET,

B AV DEENBINSNS S . VAT L) Z208HZ 038 B HBMEhET,

CHBEHRMNERENDE, EAVMZH EDFATOIDTITAOITIY, iREEERT
BN TEEY

FHEY

sssss
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2.1.25.3.1 LEFFEETIL

WRERETEETILTIR 7R e
TFIVBEUTZ7IUERE D= °
DEGLZEREERI H &L Position x 0 mm 4= =
ATERT , F= ifﬂ Qﬁﬁ < Type Deep groove ball bearing o0
TN FETI NI D E
FEEE IO TEET Shaft connected to inner ring v
828 & v Ffld I Connect outer ring to housing v
‘/7‘0)85 ngﬂi‘ $H] §§+ 'Geometry, Material, Temperature, Lubrication' is connected
HEORERTHY., ZEET .
BB IR o B L= B Use extended calculation model
B 2 OE N IES No additional shaft for inner ring v
AT TEDHDHIENTEE  Additional shaft for outer ring with axial contact v
ER Left side of outer ring connected to outer ring shaft v
FIIUE LKA T Aial dearance left Pale 0 mm
LavhET Axial stiffness left Cale 0 Njmm ()
o "SR DB YIS Right side of outer ring connected to outer ring shaft ~
HL” i TI4)UET)UEFE  Axial dearance right PaRe 0 mm
BRIZCUZTIEIDOAIDET  avial stiffness right CaRe 0 Njmm ()
= > =
%‘; ?ﬁg&l—;;?;}lﬁ = Bearing offset 0. 0 mm =
0N ° A et
ETIA E MG ZE S,  Bearing offset 5 0 mm
(¥ 28/ & v Tk F =3\ Bearing offset 6: 0 mm
LI TEREIR ey e P —

Excitation
o "NERFAMEMI TN, 7
F TV IREE A OBIRER AT A RS, O IE7X7IVAE
[CBHTY, FU7IVARTIE, B2t E CEE NI EFNEEINET . 07
T EFLDDE S . S IETEFARIE DNTHE DI TEET,

o "MAVERRA MBI AT, TALTIUEMSBY” - VJISBIORER I HE R
Sh, mEIO7X7IUA B OERR L, STV R OEMAEC YOk BES0 v
b . FEE T EERZF OVT NN TE ZE T HIEDTEET, Ef NIk (4,
2 ) ECRERITILEIDYET, TR TIVTEFTERTE T DN TEET, 4
FavH T, 7RV 7IRIMEEE L. XN DRI T EFEES
BIEMTEET , A 1E BV RIAEAL, ERA TR ATAUSHHEE
THEE ZNET . LIRTERIRIC. iR DAt E CTEBESNISUTITEFELEES
hET, Vo hVh i3 A8 E i JEFRSNTUBIS A | SLE R OmR & AR+
SNET, CDIFE . BRIORT T LRI LM F EREFF DHREL T, AR—H—
NDEREEETEET,

EBMOIEFEZ R LGS VATLORFHISE ZESNTLVELE, IR O EHSE
A S HRTREMEAWYET . R IR E IO ORI TR E I EFERELISE . B
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BL. FELGLOEHZ TIE, PEROBMEARE LTS . D& 7—AL, EZDIREG
(ZDIE AVGR] RETE HYAT=60, KR I8 THDA—AREI T, LI=HVoT, HiREZE
TIUZ, BINKER RETE T A0 EAGAE S IZDAB R THY, RERELT
ERIH-UIA R TIEIHYFE A

BIMNO I EE AR ET HE ET/)LUAN3D 58t/ —Ye— &I RSNA5 S . 3D

1 5=UTIESOT IR DAHAY BEIERTIT 1 34 AT o Rt AYET . B[R
RO & BATTRIHA 1 F =13 T3 | TEBSNB — /N DA TT BTN TEE
ER

212532 T—AR—ZAHNLDEHZREIR

ERHVBR S ETE Y O IR EERE A 3—TJT—AT, BB R INTHH EERL
FY . THNROEZGEIRT D\ DRALANGEIRLET . T —RO8
ZHERLIGE . AESMEORHNGER A TEET,

ToRaFHARAVEZ ATV AMZ 05 A | EA A OB L5 7O DT TE
BRI DINTEFT,

i3 Select bearing type

General Bearing geometry | Bearing configuration I Material and Lubrication I Loading

|Deep aroove ball bearing - | |Se|ect bearing from database - |

Inner diameter d D mm Dynamic load number cr I:I kN
- Static load number Cor I:I kN

Quter diameter D mm O
o

Fatigue load limit

Manufacturer name di[mm] De[mm] B[mm] *
Bearing dearance |User input as operating dearance = |
Generic 63904 20 37 13
Diametral dearance Pd l:l mm
Generic 62804 20 32 ]
Generic 61904 20 e g9
Generic 6404 20 T2 19
Generic 61804 20 32 7
Generic 6304 20 52 15 1
I S T
Generic 16004 20 42 8 iw
< >

QK || Calculate || Cancel

21.254 SCTFILABIRYEBHSZ
AUl 2 0 B RS (150 7902-2[ sl AE ST B SN TLVET, LI=hST. 1E
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LEEDLIERDEISIHIRENFS . 0.25 < B/D < 1.5.

:@947@&%@%%!:@%3 [Radial cylindrical plain journal bearing -
N oA =313, it ORISR Mame Journal bearing
NTUET, ITHE Dv—FHE
B2 OMOEZR A RO EE; | Positon e mm
FEFERLET, RiD I ydb‘ct [Connectto housing -
WARISHET AT A | b 0 o
NZESTEAINET
Clearance C 0 mm
SBEAAL EEEOBECD| - < -
SELES, TEHBEES |
2 AU IHYERA Surface roughness Rz & pm
Bearing offset g, 0 mm
FEMA S, 0 S0 . .
DFIET, BEBNMROBE | "0 - ™
FTE T ANFERINET,

RARBRAGTVEZ O EIERATIEREE. BMRAERE NS I O E
TY . ROV, 7 IOV T EIR DT | HE T BN TEET

3R Tl FEASAT3)OHIBR I1ZKY)., & VEh 2 OIExt AR <k v RE2D
DEXR/\PNIBESHATUVES, 0=, BB IREIHIIEFSELETT, cDVT
k TIIXR E AR (T AERA, T BEELEELTELA,

2.1.255 R—)LRl

7|_:_) ml.z[j:s 'H';ﬁ_l‘ E%&L—C Ball screw T

FERTEHETE, Il D

E.i_ﬁ,\o)f%%ﬁ%i :%Eh—d—é:bﬁw Name |Ba|| screw |
EFES, Rl DRk (&, SR | posion x o Jw
7_'-L\“JU_0)7R_) mtgifi Shaft connected to inner ring -
%j_éb\ Ilﬁ_)muoﬁgfé ﬂé Connect outer ring to housing W
DISTTHETEBRTEET . Define ball screw

2.1.25.6 R{EEANLOYDHYTIVYT
RIEBR IVODHNITE, LIk DEEA EEZEE I 5EDTY, VD&

&, CHEZRTHLNET,
EBMOFTIRIA LY., BB EET CIECOfREE BT 0L ELWWESEIR T
EXI®

2.1.25.7 RFIE<rIVIRX

— &R FRRIE < DV ORIE, ST & NI O F 3200 Tk O I
EETDINTEFT,
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Stiffness matrix -

Mame Stiffness matrix

Position ¥ 100 mm

| Connect to hausing - |
ux [mm] wuy [mm] uz [mm] r[mrad] ry [mrad] ez [mrad]

Fx [M] 0 a ] ] ] ]

Fy [N] 0 0 0 0 0

Fz [N] 0 0 0 0

M [Mrm] ] ] 0

My [Nm] 0 0

Mz [Mrm] ]

2.1.258 WEIFIYIRX

— IR B R < ORI AT & NI TR E R0 T RS ISE R T
BIENTEET,

[Dampmg rriatrix - ]

Mame Darmnping matrix

Position ¥ i} mm
| Connect to hausing -
wi[mfs] vy [mis] wz[m/s] wsx[rad/s] wy [rad/s] wz [mrad/s]
Fa [M] 0 ] ] 0 0 ]
Fy [M] 500 0 0 0 0
Fz [N] 0 0 0 0
M [Mrm] 0 I 0
My [Nm] 0 0
Mz [Mrm] ]

21.259 BERIUL

BERIN L, 6 DDBEHEETATEELES, 3TOOR—rob & "EE” 4
TEHFE LI 1R+ o0 1 EWUBEL O UTE AN, #EEIIRIL T, BRI &
1E4E & T HBMAT A ABYET, 18> ONEBINTIISE . EHOBERI
FABEBIEICE B ENET,
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2.1.2.5.10 HEEYKR—F

2 YR 3, 2RI EYR— TAHICRAE SN TUET, B E 4Tk
[FE(FVITIETSOT7IVA B AR A RIS R+ ahEd, 7RV TILA R OH)
R AREORLYISH S HHR L, TNEIIRILL TS SEATEATEEY,

2.1.25.11 77X 7RI

TEXUTIVAIEIE, TXLTIV | pial stiffness =
HRIIEMRH THEEETD

F=-OI{F R T AENTEET, | Name |Axial stiffress |
T:F:/T) l/ji |-|‘='-.| 0)3%?(3; -g_ Position X ICI mm
gi‘bju 7_"/3/3‘/%_'—,% %j—é Connect to housing -
T=DI{FRTHIEMNTE, R : :

DF—AE0, 0) THRFBRHE | e .
AYES, BRAEHENT | Ao e pa o Jom
WBIBE , PELUFIUBIEILS | Dameter D [0 Jmm
DEEIZWURIMEAT u [rmm] F[N] gk
BRET 10, PRUTLER | . =
[T EHWHDESTR— (HE

EEAUNEYRATHIEE | 2] 200 #®
TEFT, 32 2000 =
TEXUOTIRIEE, T ILD -
REDEM R DEATIEEIC

REETEREINET,

2.1.25.12 AFYR—F

M & HR— (% HBBDSOTILTEEDL, 2007 IR D7 X v EFEEH TS
CEWTEET, I Ih L FSAATNAD AT EETIUL T B0 FE R THEMNT
E=F9, WERIL BIEFIREEFE R TIENTEETT, 7R T7IHERD=HZ, B
BREEELT. 2 HLE7E 7IRIMEHER L TE AV R EEZ(TDLITT 5L
MNTEET, AFROYHR— L REIATNSEERTEILEIBYET,
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| Cylindrical constraint

Mame |Cy1ir1drim| support

Position X

ol Jom

| Connect to housing

v |

[ ] Consider temperature for radial dearance
[] shaftis supported against torsion
Shaft is supported axially to the left

[] shaftis supported axially to the right

MESYS 5tEYVZF D7

Diametral dearance Pd ICI mim
Radial stiffness Cr ICI M, fmm ]

Axial dearance Pal ICI mim
Diameter DL D mim
Axial stiffness Cal ICI M, fmm O]
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2.1.2.5.13 BRI

EALRITE I, B LB
I B CIEM/ A EEELE
Yo FIZRITHE M/ U405
T CEEINAIENZE LS
TY, Yil— (&, "B El 2"
AT | R T DD TE
9, [FhlE. AL TEE
BAMIEAL, ZCTEERS
NEJ, 7R TIVRITE D=
[Z.ELVEREEERTHIN
BETY, THL 12D
DI EFIOT, FOTIVERLD
BE. BERE T, FEEHR
IZLFES,

R PEER L, BRHE AL
JAMEERILTERT DS
EOTEFY, RIHE(O, 0)THA
1R LR ITNIRYER A, &R

DNE FYRSEEAL T, Ml
[FEE 1K ELGYFET,

INTOLEISAETER T D
EDYCEET, IEFAVYO— L
[CEESINTULVELGESE, &R
TR FEFEE R

Contact stiffness

Name Contact stiffness

Position X

Connect to housing

Clearance C 0

Diameter D
Definition of stiffness

u[mm)] F [N]
10 0

21 500

:

Definition of positions

@[]
10
2 90
3 180

4 270

BHINTEET, GRS L FIRRE DRI )T TT—IIVER HHATEE

To

2.1.2514 BiE

BHAIR R [ FER NSRS LT BHREE &R T HATEEY, Thiold, B
RBICE DRI RLL TERESNET,

MESYS 5tEYVZF D7
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Housing:51 X
i g

Base exdtation

f[Hz] phase[*] ux[mm] uy[mm] uz[mm] rerad] ry[rad] rz[rad] +
1100 |0 0 0.001 0 0 0 0 —
8

Excitation based on shaft rotation
h phase[*] wx[mm] uy[mm] uz[mm] rclrad] ry[rad] rz[rad] +
11 0 0 0.001 0 0 0 0 —
8

Cancel

LA TR ES BT DN TEEY

o EMERNRIZ. MUAIREICHITD/— ORARE L F/ (IR ERTT , SNk BiE#HZE
B 2 5ZHEOTEESNEITNUTA S, T E OIR 8 I 3528 TE
*9,

o Ik OEER(CHE XKERMIRIE, S0k &—#EIZREELES, EFHEIS—NDET
JUEIERTEET, / «—EDREATE ZINTHY., REHITHIL S+Ik
ElER$ TR §HH FTVET

o N OEIERIE XK (. B4 OB Z 86 OI5 5 O, BRENAD-HDISERTHE
WTEEY, CoTU N —EVADE B SN, N E—#E(mER TSI miIRSnE
ER

o ViR OEIERIE XK HR (S, R4 OB Z 86 I 5 O, BRENMAD-HDITE R T HE
ATEFT . CCTE —E=JADE RSN, BRI R E—#EIRELEFS

o fR¥FER DEERIE KRR (3. BR8N Z 8 D5 S O, SRBIKISHLTER IS
ENTEEY, CCTE BN BN, REFR OEEHKITEC TR A 4R
LEY, REFSREERRIE. MFUEMAZERL GIHREINET,

2126 Y>3y

A HERT AL, BETE DD K DN EEEE T AN CEET,
PN DOEANE, R E S E O=DDES 21—V L TR TES "F i T3
A T, S5 E . B E AL [ ER R SHATEITT, DIN 743 [T of =
BE ST EIRITSNER AL

BRSNS 30D TNRY, YIRESN R OEMETE H T 50U K DHDA 1
HWHETY, (DIN 743-2, Dezember 2012) DT RTOIA THHHR—+ SN TULVET,
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| General I Geometry Loading Supports Sections | Settings |
| Shoulder x=20mm, 'Shoulder' | [Shoulder ']

E] Mame  Shoulder
[z] Position X 20 mm
mm

Radius r 5
Surface roughness Rz & pm
t
o M

S iq

"REaA T2 auR ok IR, "RIE ORTE DR EABYET SO avEE
=T BE, AT DZDE 06 B HE TORITEIE R OB E LA IR RShE
T, BT, ZOrRA s IR IR SN RT LRI OO ToA T RITHI DE X R D
W T, DFY. HIZIE. Fy, Fz, Mx, My, MzDF EE—Ak hv—TE ThHtE,

exx=dFx/dux&zYUEd,

2127 B/BFE
1 DI I LT K DHER TEZA T HENTEET,

General Geometry Loading Supports Sections Settings

Consider nonlinear bearing stiffness Cutaway in 3D Use global setting 7
(J Consider temperature per element Shear deformations Use global setting V|| e
(J Consider geometry in parameter variation Consider gears as stiffness Use global setting v
Node density nD 0 1/mm (]

Change Color

21.271 ERTHZRIEEEE
TIAIU TlE, EAVERZ (S L CIEE e Z R EE B LT, KIRELDRTLA
Tl SOATLa %0 )79 HET, ST ERREER TN TEETT, Co o ay
HEUVSE | RPULIIERNIER EFESNET, COA T aIE v TRIATESM
T, R ORIELBEELIGFT TREL . DTk THIT T BN TEET,

LA DL EE A TS S L TR TIVRELSTCTIVR EDh ) 0%E
BL. JERMRITE < JORERE T EIBYES

21272 EXBICEEZEE
DT EHRTETHET, a—HHE, 4T "— " THOIUOERELISREIC
LT N ETER LR ERDREE N (XX EBMNTAENTEET, F-. B E
E [TTE RN VA TE L SEBRIENTEEY,

©2025 MESYS AG
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21.2.7.3 INSA—EN)I—Sa3 0 THEKZEE

COA T AVHRETENTNBGE . DI DRR 1T SA— V) I3 TE R
TEET, BRI EE DETFRVIADIS S . 1 A ) I— 3 TELDA S
INGA—BHEEE T BRI REME A8, T 74U TIEFHOT4ITTIIHYEL A

21.2.7.4 J—FHRE

AL FEAETIO/—+EEE L EETHNTEEY, HFRTEAEMSS.
FATI LG E % £ SE5-HH R ABINSnET . R IIARI KOG E
(DA E L. AR DER IS ELFTEA. THIUETOE S /KIS
FOTRERIERYETS.

B mEEET ITAGT B YRl SNES,

2.1.2.75 3RTHEHERT

BT OBRTHIE R R ORRE (F, FIRX—2 KRR E CERLI——REIGAT
LAVHIRIZRE T HENTEERT

21276 HAMZETRER
ZCTlE BIRUIS AT 122 BSNBB AR B ONE ( A EEHT AN TEET,
FIAI TE, T 00— VR E TES S-LOME B ENET, K YOt E D=6
Dt DF7TO—FIE. K OyFH - YRR NSRBI T DTECEET, ' 1—H—AH «
(B BRSNS E . A~ R B, FETHEEANTILEM
BYET,

21.27.7 HEZRIHELTEE

BINTNONT, IR TEE TR E I IRt TEE TS D/0
—7 VR TE L3 3T Ul BIl (5% 58 T=FE9, Consider gears as stiffness| 71

21278 BOEHR

A DBEEEEYHINTEERY , EHAE IDR TR DAHE B, DR T L
BRESNEEA,

MESYS 5tEYVZF D7
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2128 SRTFLY)—DA T3y

Delete

Duplicate

Mirrar

Split shaft at
Append shafttoc ¥
Export Deflection
Change Color

Move to group #
Import geometry
Export geometry

DATLIN DT £ TIIORDE R AR T ER RSN THAN A—a— 23,
LXDAMDEB AT avhbYET,

o THIRR” L. SO FHIBRLET,

BEL (L AN EERLET, UL FFRVIRATLK DHERILTI= v
TRAWERSEIEFITT,

o SR AT ORI E LR D EEISILET AEHR
—+ DA A IFEESNEEA,

o UATNERE 1 STk L O EEBAT, LIk E2 DO AT 5 E
L&,

o "UNTDRERIIMAS” K AT ER LT IL—TR DRI DT (S TNz FE
ED

o "ELIEIFINR" L AT OE L% *.csv TPAIUTTIRR— LET, A
a1+ DR T—IILIRIDE RIS ENET A 1 DO ATR =T
THL, IRTO AT DNNTEENET

o "BELEEE IATFDBRELEELET,

o JITNTFEH X, IATRERI DT IR T T HDTETS . ch
[F, B DRI ERINES

o  "MARFAR— “IE ST DRSIK A2 R TTDOXFE IF3RITSTEPTA LT3
CENTEFET, UTESBITL TR,

o "MAREIXAR— 1L, 4Tk E3D STEPE =IHGESEL TTHRR—+ LET,
XT7EHZ (XTHOAR I ZEFTNET,
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2.1.2.8.1 CADIZ7AIDLI v I NeREAR—F

I J2 4K 2D DXFES=(33D STEP 71 )LhNoA wih—h § 52N TEET, 3D-STEP
TPV S x/yEE. x/zFE. y/z 8 TO IR ZEMMTHhN, FER DTy
[JDXFA 11 D5 & LRI IZE B SNET , CADETIVA DL )—TiE 1L, Lo+
ERITOLEADAREMEABYET

DXFZ7MILTIE, @& DR E R IR THENTEES , Y IRADE NI AF T 5L,
LXDADTAAS VR IR T BIENTETT, sBIRSNI=DAAN I, BIRRFE-IE5H E%
BINGT AN TEERT, TNRY, 1R (B ELBIRDBIRT SN TEERT,
=% B BE, DXF Z7()UR DRI BLA, =1L STEP Aii—+ R DELS
I N=IFEEF R A YV R DTENTEET

RERARZA AR THEE E, U DD T BRI BDETFIEA NS D EADYE
ER

DXFZ7 JUZITERLAE FNTULEE A VI I 7ATHUSOIRE DIE LU M 2R
TEELVCABYFET . 5 E . FESTRERASNTUSHRERIRL., AlfRI 52T
EFT, MR ODOTEIIE, MAEBREHEINTUVSGIAAN A NDRTRENET, ToF
— b DEARRT EERL. [l F—EW T & 7oAk HHIRENET . IR D
B2OOFEERL. "¢ FEW L TOREEECTTETS, B R RN
RILTHH2ODIRERRL . F—"c "R I & MO EEERT A-ODIHEAIND
EERHMEMSINTT

iF Import shaft geometry from CAD O *

il

Obd»
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213 SxIRNTNL—TF

BlEH TS AT DUATLTIL, ST I—TEB T AN EIWET, &5
IW—TDLEITE E T HDTEET,

System =
Group name  Group 1
4 System

Position 4 [Shafis
X-Position X a mm » Groupl

Group 2
Y-Position ¥ ] M Bearings
Z-Position z 0 mm Positicning .

Gear connections

MERDIARINERASINTNSES . LEIX/ T 7R oTGHESNA LY
T UTESRLTTLY,

T IN—AUIB DA THYET

1 BREJITARET)I—TE, EEOMEERFOITE, HIJIL—T#R
9 - TEFRT , BV I—TD Ik T H— THR I 52 HITER
A,

2. RETI—T R#II—TE RTINS LTohA A IOAIERDHT S
CATEFT . B DRETIL—T DI (F, ERhVERS2 A0Hh OHAR— [
FOTEIT I DTN TEEY

3. MEYVIT BEEEEIINEERTIIAL EETI—THWETT, LB
ROFETTHL, T OBAE & T HIENTEET, 2V IL—TDL I
(&, FoRvk 0 J7OE YERIERLFET, COEERIkTELHE D ANEE
SNET, 82 )T 08 32 0FDIth H7R— (2T, £lE 2 OFE R
MERICRRSNET,

214 {IERD

BHROTIN—THERTHEE . VATLN) AL EROB DI )—hBINR TS
nxEy,

“BIEBIRD " DD T JI—TORE I I RETE BT D TEERS . #il
LIRS, PN A S TR SN, KENE#-T/—h §52hiCEEd, #kR3Et
HIUFHBSNADT, IEFIFEETY,

MESYS 5tEYVZF D7

©2025 MESYS AG




MESYS v JhEHE

MESYS Shaft Calcula hun MESYS e o [
E—— [ |
File Calculation Report Graphics Extras  Help
>
H t%} &
Group 'Group 2' parallel to group 'Group1'
4 System E]
4 Shotts (=]
I Groupl
Group 2
Bearings
‘Positioning
Gear connections
u
Group parallel to group - ] ':Z
v | N
|
Rebtve 900 fax
Offsetin x-direction dc 0 mm r;x
Offsetin y-direction dy 100 mm I;'x
¥
Offsetin z-direction dz 0 mm Lx
A
¥
Result overview =}

SESFHRAFI B TEET,
o DIATEFTHTI—T: 2207 I —TR A7k FHEELET .

o WEARTFIAEIVI—T: BIRENJI—TL BIRENIEERTIHE DL
[SRLE R OSNFT , BN DA EEETE I 2L EHWDY. EAlLyEho+ il a
BEDI=HTT . FFORILLTXITIVARIT—HBUEWNGES (F, TR TIVAD
TIREANTHINTEET,

o 2DMEEARTITHESTI—T: 1205 )\—J&, 200G E 700 FE B
ST BROSNET , TXLTILARIOGLE L, FIHERTIZLSTESR
nFEq,

o ARNILETRFINEST IV—T: ANV T DRAR T3 XY, 1 DD I—T%L
BROLET, HETI—TOEMAILE R THENTEET,

o EEATIAEIIT : COMERIE, F7OF LI —ET DL, vTh &8
HEIFEESEFT, TATILAROA Tk [3ATF AV TA N TEES,

o WEANTVIIWE: COMRIL, FFETXTIVARIFSESE, HFOF
TEESEFET, CCTR A ROA TN ATV TA N TEERS,

o  UA—LEEARTIHNESTIT: BIRENIT T BIRENI=TA—LFT
RPIDESIIN LB RDEINTT , IBIDE EEIETE T2 EABY, £l
OO ERRELEVET . AL T AT E TR TIVARICAAT
EFY,
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215 HEES

BROTN—THERNTU GG E | HEERON—INRTINES, HEEGR
(&, TAEAESTEINT BTN TERS, AT I SREETE T HNT
&, WERTOERTHNRTINES, REDTHE, 1200 TOA AT
AT, COXMRTTERE Y HIATEEY A, i EE R 5L RISl DWE
DT—HEER BT DD TEEY

Eysten & v Cylindrical gear pairs T1 [Nm] T2 [Nm] SF1 SF2 SH1  sHZ
~ System v GI-G2 B -
Load spectr. 1 2000 5889
~ Shafts 2 2500 7361
> Group1 El 3000 8333
> Group2 . G3-G4 B .
> Group3 Planetary gearsets  T1[Nm] T2[Nm] T3[Nm] ~ SFI  SF2  SF3 SH1 SH2 SH3
earings
v Gear conne.
G1-G2 Shaft Shaftl | [shaft ~
63-G4
ear G1 v 62 v
nnnnnn s | -
Humber of teetn
Profle shiftcosffigent 0| —
s
Normalpressureangie o [ ]
el angle B s |

Helix direction Helix right b~ | | Helix left har

B

Center distance

Craumferential backash i« mm

Gear mesh stffness < Nfmmfum

Effidency n %

Calaiation No caluiation <] [
Tooth lark modifications

Excil

7

ition

B EEARTON VI EE DR [ZRRESNES, EHEITOTSLEDERARE
SNTUVBE T REFRBERTINETT

ERIOVRT LI )—DEERTOIE B %9003 58, HEFE ITDISLANEEIL.
WEARTOFMEEZTHIUNTEETT, VI EIL ERMAEERIK (2 b, x,
mn, an, B, x, a) EREEWEBEETEICGEL, RUBIKT AL 2R EEZ(TERNET,
WEOREX RO R R A0 )T iETERTHINTEET,

B CHEIBENLIGE. TONVIANIE FETDA T MR ID FE" R
—UTERTRITZRVES,

2151 FAREBEERT
AR EERTOSE  POT R EE LT, 1S0 6336-1 [ STHRE L ITEZ
BIRTEET, o, Fldo, DOTIAGBIRTEET, RE G, £C, L. HHE LI
DR E T I LR SNET,

SEITOISLORRDKR A S -, FTtEI0VSLAERERREE
GIENTETY, EA ERBUIRDISIFEINTT .

w.

Wmax "max.f ma)

K, , = max(K,,

HE K +

P H
Bmin’ “"HB,add Wavg Wavg
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f . DENERSNTIEE . OB, —FEDERAE ST 5T 7ORIME (&
DNNTRABRF EZET H I AN FERSNES,

21511 HEEOEIE

155 L O [ B | 59 AT, B ART7OE mE 1L, #R#&(1S0 21771:2007,
September 2007)| €T, FBEED7IO—F TIEIE TRINTEEY, I7hbb., th
77—, EEIAABFUELE . EESAIR ) )—TTT, "HEOER " N
—CT"EEDEE “ERTE RTPYT UL IDR T EIN, o7 O0—F B
EIBEA PR TIEA N TEINTEETT, TNENOEE(ZDLVT, FEOTFZS

R F AT )T HIET, FREITIEX HRDIE EEATSEN AT HETT, IEX T
WE OB IEEZE NTT DL ML TN A MR ATEBMSINET,

Shaft [shaft 1 ~ | [shaft 2 -] &
Gear [61 | [e2 -
Position 45 43 mm
MNumber of teeth 30 90
Width 20 20 mm
Profile shift coeffident -0.0002 -0.0002
Mormal medule mn 1.5 mm
Mormal pressure angle an 20
Helix angle B 30 E
Helix direction Helix right hai ~ ] [Helix left harne ~
Center distance a 103.922 mm
Circumferential backlash k0.1 mm
Gear mesh stiffness o 20 M /mmum
Calculation [TBr 2014 -]

[ Tooth flank modifications ] L3

Gearl left flank [mm]  Gear 2 right flank [mm]  Gear 2 left flank [mm]

Flank line crowning Cp

Flank line slope medification CHR

Flank line end relief length I LCI

0

0
Flank line end relief amount ICEL 0
0
Flank line end relief amount TCRI 0
0

(=1 (=1 (=1 = =] (=1
(=1 (=1 (=1 = =] (=1

(=1 (=1 (=1 = =]

Flank line end relief length IT LCIT

[ Symmetric modifications for gear 1
[ symmetric modifications for gear 2

[ OK ] [ Cancel

2151110 EEASAVI59=2T

IR DR R IR ET HAINERE R LU DT YES, B ACDR ITEZIEE
TOLEHIBIES .
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Gear 1left flank
— —Gear 'G1' left fank
E 5 —Gear'G2 left flank
=
5 1
2 -1
g -3
= 5
B2 g B wog aog
& ¢ = &
Axial position [mm]
Gear 1right flank
— —Gear 'G1' right flank.
E 9 —Gear ‘G2 right flank
= ¥
5 1
S -1
2 -3
= 5
L -
B ¢ = &
Axial position [mm]

| Tooth flank modifications

Flank line crowning Cp

Flank line slope moedification CHR
Flank line end relief amount I CRI
Flank line end relief length I LCI
Flank line end relief amount I CRI

Flank line end relief length I LCIT

=]
Gearl right flank [mm]  Gear 2 right flank [mm]

0,001 0
0 0
0 0 |
0 0
0 0
0 0

Symmetric modifications for gear 1
Symmetric modifications for gear 2

2.1.5.1.1.2 1§

HSAVIEMDEIE

IR £ KIThf-oT, ERIIZEM T DU —TRIVAB RSN TUET , =6, A
73 DAmANSE S | 73 ~NDU =R YR EE %R TE T o B HWYET

Gear 1left flank
— 15 —Gear 'G1' left flank
E 10 —Gear ‘G2 left flank
5 5
o 0
=
u-é E \
= -10
-15
T T N
b ¢ = i
Axial position [mm]
Gear 1right flank
—_ 15 —Gear,'G1 right flank
g 10 —Gear 'G2 1]
5 5
o 0
=
“_g -5
2 -10
-15 + + + + + t + i
u ) =) i 1 1 =) [ i
=] b = o = B i a ih
Axial position [mm]

Tooth flank modifications

Flank line crowning CB

Flank line slope medification CHE
Flank line end relief amount I CRI
Flank line end relief length I LCI
Flank line end relief amount I CEI

Flank line end relief length II LCI

=T
Gear 1 right flank [mm]  Gear 2 right flank [mm]
0 0
0,01 0
0 0 i
0 0
0 0
0 0

Symmetric modifications for gear 1
Symmetric modifications for gear 2

o] o)

FrEYVI,ITT
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215113 BEEIA>DIVFL)—D

HORMAIGEY, T DR ECEBRAVER (FERELTUKEDTY, EED

3 AV FE LTk (T8 LR SEHE E T AR EAMYET .

[=] [ 5 Tooth flank modifications g i _®
Gear 1left flank eft Bk
157 —(Gear 61"
E w0t —G:: Fevs Izﬂﬂank Gear1 right flank [mm]  Gear 2 right flank [mm]
s 5T Flank line crowning CB 4] a
E ot
£ s / \ Flank line slope modification CHE 0 0
s
= o
151 S = = = i £ + 1 Flank line end relief amount ICRT 0,01 0
] P B o = o I o I
Flank line end relief length [ LCT 5 1]
Axial position [mm]
Gear 1 right flank - Flank line end relief amount TCRIT 0,01 0
5T —Gear 'G1'right
E wp ~Gear G2 right Flank line end relief length TLCT 5 0
5 °I
E 0
2 LT
-‘zuj 10 E Symmetric modifications for gear 1
15 & i 2 n o ) ) in I Symmetric modifications for gear 2
r i [ o
) . ; ’ Lo J[ cnel |
Axial position [mm] @

SR T, AR E L IMBDIT T IREHAFV AL THRIAL ., T5>
NEIE RHHEL T HINTEET, Bl 2L, DL E DAV 21DIK BEHSRA—
L. BE#EEEAS HEEER T T,

51-52: Line load G1-G2: Gap width - right flank contact
325
300 —Fbt 0.0051
275 00,0045 1
= 250 00041
E i;—g E 0.00357
=3 £ 0,003
S 7S =
&8 150 = 0,00257
¥ 125 g 0.0021
S 100 “
g 0,00151
% 0.0017
25 10,0005 7
% 2w v om g w o p g g w oo ow g owop
= g & & = g S &
Position [mm] Position [mm]
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Gear1 right flank [mm]  Gear 2 right flank [mm] -
Flank line crowning CR 0,001 0
Flank line slope medification CHE  0,0065 0
Flank line end relief amount I CRI 0 0 3
Flank line end relief length T LCI 0 0
Flank line end relief amountICEI 0 0
Flank line end relief length I LT 0 0 -
Symmetric modifications for gear 1
Symmetric modifications for gear 2
[ ok ][ cancel |

WE 5= SR E S AR OB E LA HEDE ROF DL IR EEY
FITT RN TE, KREGBFEEVYET,

G1-G2: Line load G1-G2: Gap width - right flank contact

| ———n 0.0007 1
275 —Ftt
250 — 0.0006 7
225
'E‘ 200 = 0.0005 7
= E
z s = 0.00041
g 150 £
2 125 = 0.000317
£ 100 3
75 0,00021
50 0.00011
25
b & o 1w = = . e

Position [mm] Paosition [mm]

Tooth flank medification

Gear 1left flank

. 14 —(zear,'G1' left flank
E 4 —Gear 'GZ left flank
s 5
k=l
L ]
2 —+
I
_10 F T T T T T T T 1
u [Vp] [ [Ta} L u o} L u
Axial position [mm]
Gear 1 right flank
. 14 Gear 'G1' right flank
E 4 =—Gear-'G2 right flank.
= 5T
k=l
i 0T
3 1
-10 T T T T T T T T 1
u L [=] u L u = u u

Axial position [mm]

2.1.51.2 iR
MEEENT T SBEORRAER TEEFT.
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o HAELVIIR I, EMZER TEBINES, EVFISHEL FTOHAHELVEIREI
E DRI DEAYES . B ROEDII N—F=YREA DL TERTAHINT
EFI,

o HEINEMAE ISR XMREE R T HNTEEY, LTI FEOEFH
ERASNEY , B4 E KIS BEOREH T,

o WEIDSE HRfRIC, WHE20EMAE ISR XMREEET S TEETY.

CORN R (L, BIREISE DRt ELL TERSNET . UM EORRIITEL
FEAL. HREDRERBIALELFTEA,

.

I3 Excitation - G1-G2

Mesh excitation

h  phase[*] Apt[mm]

.

Gear 1 exctation

h phase [*] &r [mm)]

11 0 10,005

Gear 2 excitation

h  phase[*] Ar[mm]

o0 (w1 (81 +

oK | | Cancel

2152 WEWHEELYEL

WEEEINL TKEETTRub IRTH TS50k T I RT7EHEIRTAETES
TEFT, CORTEL. X7 7/ SAAL EET 7t E T OIS L SE T =D Z0AF F
SNET, NEBXTETETOISLAOVEWNG & (X, X7 RTFEEETHETTHH T,

216 FERRIMNLOFHE

VAT AU TR EANIN JULL B DTSTHRRESNTLSIG G . VATLN
—AFTE NI LA DIE B ASE IR RSNET
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System =
_— Frequency n[rpm] Fy[MN] My [MNm]
4 System
Load spectr... Shaft Shaftl |Shaftl Shaft2
4 Shafts
Shaft 1 Element General Load |Load Genera 1 »
Shaft2 11y 06 1500 250 80 gl D General * T
4 Bearings Shaft2  * Load W
Bearing 2 03 1200 150 -60 Hide Al
Bearing [z |
Bearing 3 01 600 100 30
Beaing | [t
[] Run calculation for result element only Result element 1[5 E] @ E] E]

T4 T, RITETT, BFERKE R OI NS —DHHRTEINET, R D
ECHER DTS Bl BRIT—ADSES T E ) SA—EF|I ~AA— L TIEEIC
BINTBIENTEET, N0 AT, “— i "L/ E [T FESNET, ROAT
(2T, TR A GBI A CEET, Ff-. (TEERL T, =R %
FESTHIBR T 5L TEET, NLOATIX "BE "HEIFN., 51E/ SAFX1 95
E(AN) EANTERETr—RAL TEESnET, 8RR 289 T—IImd
RTOA A BEUERE (1T) BV ITSNET,

NAERDIILTIRT BEIRT B EFE DI EERTRITTHINTEFTT . X
[ZRRSNTUVELNE TORRTR S 2, T EAERSINET,

= IR R DL FERNIS WVETFA D5 A LTENTEEY 7/ IUAD
5l(F, RIRTSNTVSDUR LR R S AL TR TR YER A, BRI, fERLT=
FTEZNINRE, TS +- Rl AL TR+ 35N TEERY

BIRULBEROER" ISHLT, IshA BT ST IHIU DT SO0 RR R ENE
T, BRRBBLOHEROER " ISHLTHRESNETT,

2161 1DDFEARIMLVEZDHEEE

A— IR DBEROBETERIT ATV ERTETRE 1DDEH (FIE—
R) [T L oA EEETT AR EETY, HE T A Er—RIE, RO
[ZHBINSERIRADKRENZEESH BERBEBLZERANTILECERLET, U5
TR L, BIRIN-E RIS L TOARTINET,

NUZERY, FEANIN T E R LR E—ADA A A A—D1— R TESZ
ENTE, I L5t EH TN TEET,
217 arvI7«4¥FalL—3v

Tl a3uUE BRI I—THERSN TS E | RIDANR—LTH
NS BENTEFY
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\ s
SEED Nam Direktgang Syt g Gla-Glb
i v System
Load spectrum 161 O O
Configurati
~ Shafts 2 G2 O O
> Hauptwell
" 36 O |
Vorgelegewell

Consider torsional constraint only

Active element

(4] [=] [%]

TIRDERE AT e, Ea— B EB NG AICEET, Fl A TE50IL.

Higf., U7 Aavhy )T, —RMEHER, Y+ AEHER T, fiFElL 1
YD RIS B ShTL 35 & OAFI T 8T,

1T PR GRINTE , FoooR R TR R OTITA IR EREBRIRGT BT
=F9,

7473 3> “Consider torsional constraint only "D 755 & . MIEROTSTEI)T7IZ
LT, — & A7 3R DAl Y SR OAHEES)  T3Y), fth D3 T R OHIF91 213822
LEFA, 7LD EB I TRWNG S . R ITTNTOA R TESEShET,

BRI al—Saud, AR IO T ERE I E ARV JUR TRIRT 520
TEFY,

NODUTRIETNI YO R

HR— (NI FEBR SN TUNBEDDA) & T4 O8I T, st FRBS 7RI <k
A RETE T HIENTEET,
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System =
T MEeSys
Engineering Consulting Software Il AG

Housing stiffness
4 Shafts
Shaft
Bearings

Project name

Calculation description

Settings Lubrication

Consider weight

Angle for weight

[ caleulate natural frequencies

|| Consider gyroscopic effect

Maximum frequency

Mumber of frequencies

[7] consider gears as stiffness

Consider housing stiffness

SOA T A BRI HIDUL, VI Iz =V "V RTL BEIRUEEI SRR
SNBFITIR—D "BRTE" T, IR EE R TS OIS T EI5TER TS
DHEHIDYES .

T U IRDT AP A AT AL, BN <k I 2EE T BT
=F9, COIRRIE, 'Selected stiffness matrix’ &L YHORA b JLOIRIRIZR RSN
HEE TS RBINET , AIDFE B ST W RDI DFEFIFF XTI, 'Consider
stiffness &L YDA DT EHERL T, LN OTHETEAOIRIY 52N TEET, =
DI, BT IZE A LIEVIS IIRT—AEE L THESENTEET, AhH—. <)y
JREHELIZWNG S (X, =R 2E BT 520 CEFT, ANBITEFTEDIT5
CEDSTE, ZOAHTIILAR— ISR RENET,

wd [mm] wyl [mm] uzl [mm] rd [mrad] ryl [mrad] 2l [mrad] 1| Bearing 1L -

Fxl [N] i
Bearing 1R

Fyl [M] Bear?ng 2L
Bearing 2R

Fzl [M] Reactio...oupling

Ml [Nm]

Myl [Nm]

Mzl [Nm]

Selected stiffness matrix 1 5 E] E] consider stiffness

B TR hFr- A E B )vTd Be,. ZOLE MR AFH LSS TS -E
FENR TN, JYKZL AR YT JIRDE T SNET, COBERELTIVI Y
3 BE, ROVTEN R hR RSN, B BT YR HBIRTBICEET,
OF IBEEYIR LT, BE1F DR 2 00— 2R [SBE N T B YCE, Bl <k
JIRDR TG AT DR TSN, EEINAESITFRYET,
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ud [mm] uyl [mm] uzl [mm] e [mm] uyZ [mm] uz2 [mm] 1 Bearing1L
B [M] 2e+1l @ 0 0 0 0 2 Bearing1R
Fyl [N] 2e+11 0 0 0 0
Fzl [M] 2e+11 0 0 0
F2 [N] 15e+11 0 0
E2 [N] 15e+11 0
Fz2 [N] 1.5e+11

R4 DIE (33 RT, wIVES TV )L TI=aTFILTA N TBIELTEFIL, 1R

— R HE ST, BRERBIT AR ONEIELHEIN S REL TarsADT
L TEET, RIS, ERSNI=R IR, xS BTORR— R = TIOAR
— FHIHTEET,

PR A T AL, RYTPYTUNR TCA DB AT AL EE S TE BoihicE
F=, ROFISRT LI, FIz(E, EERRIEOE BEEEEL, EHESISHLT. BE

HEEOAMIZ, B/ AANEAN TREFETETAUNE, T EL/EEEE
AN T EOEME-EEEE S T A A 33 AN TEES,

uxl [mm] uyl [mm] uzl [mm] F/Mext rm E— u‘ 1
Fil [M] 2e+11 0 0 a
Enter displacement,rotation

ol dertd ‘ o Enter forcefmoment

Fzl [N] Ze+1l o [ Consider rotation stiffness

dufdr 0 0 0 [ stiffness in local coordinate system

[ ok [ caneel |
—

REOAF A AHERT DL J0— YUEZRITHITARI 4 %% B T 50T, #
it | DO—H)VERR R ZHITERIMEEE KT DN TEEFS

219 3RTHME/N—Y

"N E T IW—T OO THERR A=a—hS, "3RI/ — VIR AT &
ToAE "3R T/ U NGO T UL T AT HIEDTEET, FLLY IS
kNN ARRSNET,

SRITHNME —UIE, BE DT RSN TOVGFEAE—LET)WBRIT Y Uk Ay
DAEAHEOEILOTYT, 3DV ORI R < oI RSB SN, E—LET
WD) IWN—TEBSNEYS, SRITTHE M/ —UafOTHRAY IR, B Shr-Altt<
M USOROE BEENET DN AU a0HA R &S TIL KB DD EAWYET .
ZOH% | FERSNIRNE (ITAIVEL I TRF SN, M, Avia, FIEDEREE
BB B ICOAHBE RSN ENDYET

SRIFTHENM VIR L TE E SN, AT ar TEHIURRATONES . T4
JUWERZETHEVGE S | HEFEEBINELEA. BIFIREEEFEEINFT, "TvT
b ELTORRFTHEE, Y7 (L, XERERIREEL . BIEMEE R T 2N TEE
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T, NI HLTOBR TR Y (F, BER Y AIENTEY . ERITEESINT
LVEIFFEYFEE A,

SR/ —ID " EMEAE T D AT aVhBIRENTDISEE | Y—JROE
24— (3, fa R A DM AT B R i ch-S BREISHL GIHRShE
Yo SNUTEY, WG E R LTI ZME ML ET A R DIIREFT R
FHDTETY, " T MIREFHE TS AFas bR T, TholIRIR L DA
ERINET

EFHIUEIT AR SNTWSIGEE . EGEE R IRETTE T ELIBYFE
T, LIAYT, A Ay "ZhEHE" "R RIRETE” 1L R I E R
| EE5 2T A DERI7AIVHA R ET BT,

AR AV 2PRBEREHED "EAMITT HE R KEROROU2R I AKEHA
fEhnEd, 8/ OREK(E, KDOYI27/— OREEFRITEVES, /— O HYE
ZAL, FHERR AR EREBEZFTT . —MiRIZ 2R AV DT AKYIEFETY,
AR AU TR, KUK EGE AV A RL2RBEREEIDAEVTLELD,

DAAN DA R Fh=FE RBFIZ, LK OODEG AT T2 RAVaZE AT am
HERATEEY, COA T AR TE T DL, 2 RY—TTR AV ahE R SINET, #R7
Ay al Tt RTH) 4 fE DA TIDWEITIYEI A 2 RAV10ERZENTS
& OAA DR UEATE ELFET, 1R B O T AT —D1R Ay alZ0d
FELFIA —IR D2 RAVADER FTF UL ERTSHID AV ansTE
E&ELEY,

FIRSNTE (X1 DO/ —F (F-AFE M, BE., i) (TR, HiR— LA
U BT DENTEETT , LT AT avhW A TEED,

o BIF DY BEIRTHENTERT , COYR— [, BIRIREDR DY
[BRITHE M NIRRT SINFT

o XN TRATREGHTI LL YW EE BT AN TEET, AN EHHE TF
FARTRETR A TOH Tk DAHHR— SNTLVET, BITEIZE ST —
b &S NDDOLTEY R A E R T A TEFT

o MEBRSNf/—FITHEBINT BN TEET

o AN ERIRTHINTETS , ThITEY. 6 DDB AE T NTITHLT,
AT NORREEROYTEES , SO ISRERAN R ML, ThE3 R
TR USRS ADLRILTY . ATk &, "R, "7, "
B DT NADIER 2 TEEIRTEERY, WS EM DS E . BES+
723 CHBER OFETEVEI M 7H7IVA R O E TIIER TEE
ED

o TAIMEZETR1E BRU-EORIMEEZRELES, O/ /LT, ¥
ATLE R ORIRERIARITINES

o EELTHRE" . /IO JL TIRTHME/ —Y THIFAREET
¥, SO/ L BHRIRIR I ST S E T
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HOHE R (2%, 21T o7 avh A E SN TULVED,

o 1 RABE DT NTO/ D ESH. BOELOFIEAERSH
F9, SO T A —UERIRIE LER A

o [ERE : #E iR SN=Ef R L DY N TOH m LRI IR I ASE I SNET . O
NIZEY, 1 —UnBliR b EnEY,

o JEMEENSZ: COPFT A, BRAVER S ZODAHERE TS, BiZ ORI E S I
INIOREEEREEBLET, EHROERESTEZEE Y IR OS(
TORNLETY, IRT7E. BHENRIITE 7B E 82 ZOAHF R SN T
LYETS,

o BHMHTE : COFT ald. S DECAA S (ZODMERE T AT,
HEAAOEEEREEETAIHAYET, CO-DIZIE IR RT
LA T AHDNETY,

o SHIEHEANL: COATL AT, 220 —YOE DR D01, SR E
F=IZA B R DELLADAE A I HNTE, A SEai it it L T
RENFT, 175 DAL E O % 3R C TR hIF A YER A, SHIZ4T
~DEROATRETY .

2.1.91 v IRELTOIRTHEE/N—Y

IOk QL TOBR T/ U, DD [ HEf Al BE75 1 8 DR 5/ YT,
WL RITUFISTEPA i RO TE BHSNFE R i/ —UEE BT 5T
EFY,

General Paositioning Settings Information

Define shaft geometry by polygon w| | 8R

MName |Part 1 |

Material Steel ~

ity
Temperature T D =C

[ use second order mesh

[ support modal analysis

Do p kAT k=

[ caleulate displacements
[ caleulate mode shapes

Color

|
[ show mesh -

Face Support Position Diameter [mm]  Connection type Comment E,T,Zl

11 Mot considered {0, 0, 0} 60 average —

26 Mot considered {80, 0, 0} 50 rigid ‘?;'3

RIS TAT R ERTE O AC R AR BT A, RS AEEL TR
RER T TA-ODIA 7O HREES, B EVISEETALEIBYET, x 37
XUTIVEERET. "y IRE R TT, BE O AT AT avmiEiE L, "mH TEE
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FHF T TERE "L TERT AN TEERY , B L DI RTOR . F-FTy
DL DROHH, AT YR BERITEHINFT,

I3 Define geometry X

% [mm] y [mm] Connection +

10 20 Mot considered —

20 40 Considered as face g

350 60 Mot considered o

4 70 60 Mot considered -

i 40 ot comsdered

6 80 30 Mot considered

7 80 20 Considered as face

g0 20 Mot considered

Maximum mesh size hmax D mm
Mirimum mesh size hmin l:l mm

Use alternative meshing method
Use hexahedral mesh

Cancel
EBIT, AV AP REIDFA TR TEE T S TEET,

ZOMIOERFE LT, #4, EERRE , 2R (2R) AvamBIRY 547030, iz
SETANSADA T avh TS FBEEL (FAFOITIE, 2R AV aEER TS
RO ES , RUEE E T AETEREAREY, 3DEa—TIFER LI D
HRRINFTT

RLE RS TIE PATIULBEZE BT DCDTEEY,

A DR TIE D47 DR+ ERIEPR—+" OF TRIRT DL EABYF
I, B AT "EE” (3, BIRUE/ Ty Tk DE—Ly/— IR R LE
T, B AT Y E, /T ADFE IR EREEL . SRITE M VORI
ZHETSEFT,

STEPAUiR—+ 5 & . 3DE2—THA I )T B ETHBEIRTAENTEET . |
#HEB I AL, 220EZEZHEIRL TR TY—IL., ATEHRN AZa—(IRDATRE)
T HAOR—" EBIRLES, v—TEDD I T I DA T, Ami— STk

55 . XeH (XE SR Eh TR TR YELT A, FLERODECAT, 1 I FEIZE
BRI, FRAZERT LN TEET, / —YNITEHIBAI5E . 3DE2—D
ITFRR A—a—#FE LT, BiE OE Y MWEIER T HIEMNTEET, Alvk
BARIRDE RZAAFE ST, D NI EERE BT HEMNTEET,
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2192 3RTHEHHETSRYEEX)T
SRITEME AT DB E | TRk T TEEE T HIENTEET, STEPTAA LA
TAUR— T B\ 1 55AN )T TZHIs T T T LET, 7 AN TS
Tk 7 TIE, LT OEARFIRHAF B ERETI,

AR ST 30 )75 4 . BlEREH (3XEh THAL EHWYET, IER
B OR—DT, 15— ERRERAFERL T, 12— LA R AR ER S TX
B E G AN TEET,

2.1.9.21 NRSAMN)YOIARTSRYEEYYT

1 5TAR VSO RS T ) )T O SoA—FERTE (F. A B ISR E OSSR
RTEFT, BMIRERDHIZRLFT
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Ip p

—

drci
drce

dli
dri

Wr

D
dice
dici

wi

—

ler

Icl
—

2.1.9.2.2 INSAM) ORIV B TSRy XY YT
AT GAR F ST ORGIRELL T [ZRLET,

7
o
!
I
J A
% _g wl___ e ®
|
. Icl -0

21923 IRSANYHER TSRy XY T
E R SAN Joe JTORIR L. LT ORI DEBYTY,
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|
|

]

P | |
(6 //\@ T

2193 NIV TELTOIRTHEE/A—Y

INGOUT U TORRTTRE M/ UL, BT IO I FER T DN TE,
ElER T, D1 DOEmEE E L TRE T EHBYET, TR7E. CADFIKE
STEP 774 JUE - IdNastran Ay 24 TOHAR— §BTENTEET

dice
i
dlci
dli

l
I

\

Settings Positioning

Import CAD geometry RG]
Mame |Part 1 |
Material Steel v | |gp

Temperature T D °C

[ use second order mesh
[] suppart modal analysis
[ calculate displacements

O o o B QR £ =

[ caloulate mode shapes
consider stiffness

Color -
[] show mesh -
Face Support Position Connection type Comment +
1 '6 Set as fixed 10.00141155, 0.000495987, -2.5}  rigid Set bottom face as fixed —
2 38 Mot considered  {-39.99%8, -33.5, 59.9958} rigid ”
339 Mot considered  {-40,0005, 33.5, 60.0003} rigid
4 40 Mot considered  {20.0015, -33.5, 60} rigid
5 4 Mot considered  {20.0021, 33.3, 59.9993} rigid

"CADF IR ZA LR " ik Bl B R A E T DL, STEPIPAIVERIRT 528
MCEET, 1 U SNET DL, BBIMISES ShET, 20% . BB
I aPAREA NTBIENTEET, Ff=. Nastran Ay amAi— §5EETEEX
IH, COS B [ TH—TTRAV A DHPIR R ENET
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/X—=YORDE—TI&, mEF IV IS B ETEBDEBEIR TN TEET . ©
DEE AT YR BERIIEG 0\ "BEELLTRE" THINTEET, LED
SO, AMAES T T TF L R AR IR 5N TEET, Efi N2 DO0E & <—
THAE. RTHADELDERL, TIRDERIERL, "BEv—" 0ERLE
9,/ —YRAIZEABDSES . 3BDE2—0O THRN AZa—4F AL T, flTEOE D
DI TR N T BIEDTEET , AR ERIRDE NI ZE ST, D) TE%E
BEITHINTEET,

LUIBTOER T Hal#% 12, M 2R (ZR) Avoa R ay, Bt EOAF A a%
RTEET, MMAT, DM/ IS AT EHIVEF THR—+ ShES, L. &
TAR DR E” EBIRT DL, T BKERTINET, “LERSD TIL 3D/ —UD
P HOBLETE H T DN TEET,

BRSNS ERIL BRI -E O &2 1 dEFiSnET, BAE (T TS
NIEGHE B SN, BT EHIEEIhEEA.

2.1.9.4 CADEHRZEALKR—F
CADACDRS IR ZEA R T BI5E . RANILE2—FITOTHRRINET

@ Import geometry O

x|
\ 4 1
Lz
Y, |
. |
I'z'l
I;'x
¥
Lx
|
-1/ = ==
Maximum mesh size hmax 10 mm
Minimum mesh size hmin 0 mm
B Generate second order mesh
B Use hexahedral mesh
Tolerance for merging parts tol  0.001 mm
OK Mesh Merge Modify Cancel
1%

COEATRTIUE, T7A)URN TE AR RELL Y DBASR RSN, 7 VA BR 5% Y
D1 —=IDR—UDRTRETY 7 ¥ UE, AV EEFHE T 51012, BIGARE T
ﬁ )“y > :L-d—%)!:bb\%c%ﬁo
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BIE"EHERT AL EmERY, Z1Lob | INSERERRAGHIBRL . ETIVEB RIS
BINTEERY . TNRY, BB/ DRER ST TETE, ZORER . 5T HE OB
FZER 5T TATEET

BIEBIRSN TG —UDAHAA I L SN, AR ENES . / —UERRE T8I
(E, =D " HREEERAL BELGT—URNEERTE T EIWMYET Ay atEmk
& AU aOE ST BI=0IZ, B/ DAY AR TIENET

(2 RAVDAFE R IATAVHEEINTNDIE S | 2 RY—TTR AV ahEfiEh
TRTFSNES . [REAR AV 2EERTDHIRE TE IR AV A= AR TE
IBKEIH AT HERSNET

2195 A VR—FBROEER

STEP 7 VoAV oA ii—h LTtk . YIRATEES I IV IS Bl BB DmHE
RIBIDTEES, 2D0EEES T5I2E. T—JILTHE A DEEEIRL., Y9N
AR, "BET—D BERLES, 1 —YRAIITEA %S5 S . 3DEa—mav
THRS A= —CHIE OFE O IE T EB NN T BN TEET . AtTRIAETIRAD
ERIAE ST, P NTEERE BT HENTEET,

T THRS AZa—hH% "EZEMN” GEIRY DL HLLEEZEERT HAT
EFT HLLEE AR, 82, RORA Lo TCEIRTEETT,

i;'x Material | Steel
W e S r—
E'; Temperature T 20
‘Q [] use second order mesh
!Q [ suppart modal analysis
=
IF Add face *
Select face from cylinder w ’:E
Position X 250 mm '1:1
Position ¥ ICI mm l:l‘
Position z I:I mm I-;K
Axis ax I-;'x
Axis az I:I Q
Length L D mm 2
Diameter D ICI mm @
Paosition of face center xF mm
Position of face center yF I:I mm |:
7 Paosition of face center F I:I mm _
OK Cancel
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AEOPMIE, BER. RSEEELTT, BREVIITDE BERRADT T
ERNERSN, HLLOERIF B TRIRNTT, BIFORIRE IR B TA A%
RTELET, OB S ERERSORDYIBA R DIEEREX, dy, dZZEET DN E
ABYUET IR DS E. BEE., RSIIBBMISKESNET, IR, #if-
[ZA2 R B LELAR— L —UITEEE N T 50D TEFT ,

21.9.6 BFE
SR ITEE M, UL LK DA TEHABYET

General Positioning Settings Settings Information

Import CAD geometry v 5F
MName Part 2

Material Steel v| | g
Speed n 0 rpm [
Temperature T 20 <~

[_] use second order mesh
("] support modal analysis
[ ] calculate displacements
(] calculate surface stresses
[ calculate mode shapes

— i OR=UTIE M R REEE R T HNTETY  MMELEETD
BEIE, VTR T AN EABYET
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General Positioning Settings Settings Information

@ Consider gyroscopic matrix on connected nodes

("] Consider centrifugal expansion

@ Consider bearing ring stiffness

("] Consider bearing ring contact

(] Override Rayleigh damping

[:] Cutaway in 3D

Color -
_

(] show mesh

General Positioning Settings Settings Information

Number of mode shapes 50 |5
Approximation order bearings 10 |5
Circular approximation order gears 6 |~
Axial approximation order gears 2 5
Remesh
Scale mesh

Split mesh into subdomains

BEITIRDDR—UHBYET . R DORN—VOEREIFTNTHLILWERED E &L
T 2B B OR—DORRE (FTTNTHLULMERELELLFY,

1NIEA AN (F, BEBRITIRER T ARIERATEIEERET O
TEEY .

SR ITTENE/ —YONER (T, B EHIUHIE T SVIRDAH EYES, Sr/017511E
ERSNFEEAL LI, BEMEIE, <8 E O ShIER/— EISov(0fT
5|%E BT O TEEY , AR ay " shl=/— ITOv DT I EE & "HERE
SNTUSGE | BB FT STORIREG/— IF LD B ESnET,

AR Ay BILDEREE R EEET AL  UISRID RO RAEMENES,
UL, 3DBEE AT I SR L TDAE R TY

A7 a0 BRI EE K L, WSROz ORI EE BLEY, T
A T30 —UEENTUSISE S . COF T a A IERITT D ELBYE
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I, R IOEMES R EEA AL MRS —YOE M ET/LAE NS
FTY. BT DL, T3 G H TR DESAAR S ETMNE R E SNALIHYEE
AN, SEE YOS R - TEME DRZEEZ (TTIIOHHL JH E AT HNAEIITEVES .
1 N=YORITEAY) — TG A L BT FR BRI BB IR OE R AR AL TLET

A Ay " LEE)SHRERTETHE SRFTE M/ —UITHLT, YO~ Ly
ATLUIRG DA )—HRERTE T O N TEFTT

AF Ay SRTMERT ERNT L AT DG E LR LI, YRTLIBR
TTHTE R R ORR 7€ D3RI HEl TRVFES

R—UBE DO RE "TIE EHIUERIERT ST RIRODREE R T HNTE
FI . HEEOTHEEMNEAVET M AB)EE R EGRENEAFT . BE.
200 £ DEZEHERITDREHIBYES , RRRIREIE. "1FH " OISR RSNT
WEY, CORFEEIL ZDVATLTE B SWARKEIRBIYRET L EIBYE
ER

PR EL U SSE M B E DR LR BT, CCCTER T AN CEERT . HEDE AR
UL ELRB AR THIE, H75 R DL D IRAE R SNAEERRLES, 10085
BITEROALTIVES . HEDERAREVG S (F, 28UKREVREAE 5 E
ABYUET . IELUER (&, B OT—IIWDO I Ama—T EEETTHIENTEET,

"B AV A" T S YDE AV A CEET, AV ot XK EA - mEADRA
TEEE T EINTEES . TNFLLBT DAY DB AV 1 THDCHSIE L WS
LY, —fRBUIC, AV YA REE BT HI5E (L. CADT7A IVEF T=ITAR—+ 55 M
KUYTL &S, “AVafE R “[&, AVl Rr—ILI7)5—E R 5N TEETT, 1
R+ B DEAL AT LONE LSRG B (AR IIBET, "HIR AN AV a5 E|

“I&. ARBEITRORADEIRIEDNTAY2ZH TR AADEL, K HIR A
[CERE M FHF I ERIRT HIDTEETT, bt —UDFT LU WER AW B
HEYET,

21961 EHEMIPBOEEOMIPTETEOHM

BhZ O AR E OZE ML, MREOER L TERALEY . B RE_EIFZELGW
I, FUEIEL VR REMZ RN EASELS IEEY . RO, 8%
HETERSN AT /NI D ELNREAEAEINET

BIDEIRE2EIE BT A5 AWYET, —EIFE R OER T, ToTroT071ESEhn
(E, ZLC—EL BZOERLMTEET, [FHEL WS EShhIL, Tkt 157-80
(2, B 28R DA ET VAR I H0\ / —UDR D REESILES,

HMZHOEMAMELL TEREL. EMETIVEERALLGVEG S BRHOREOKH
I \—YOEAE R IR AR A ShET . Shid, B DK R &k 1151=0TY , 2
BRI, B OERHSELSIANES, FEAETIUIIDE LVEE OB, ERETIL
EERTILEIBYETS

BEMETIVEERALLS S iR E CEE Y EFEE BLIHLE T DL (3, FEA
ETIVOREME R AGELSIANET , D=6, (3L VE—EITE BT H_LIHYE
A, 3DSE I/ —UISEID NIZLDEIRADDIE B (L. ThEFRILES . =N
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WENREGGE S BB BTN, BiZ T E TRO-TEFDLELE
FEADZE R HNSELEIEET,

EOEMFATIZLE, BTN E LR Vo —IDERERTLTET, @
ZERDEM L, EEAOTOH N LS EEMIEL TRO-HEEZRLES .

BEDFZEEZZERE TS . SRITHME —VOEZ iR O ZEE BT 5 La8HE)
&)L/Ho

21.96.2 HYITRAAUIZAYS 2 HE

2.2

RTE D HIR A AV 250 E| "Tld, AFEFIFEDRIR(SE DT, Avian
IR A NN ENFTEINTEES, FHIR AL T, B FEMEE S
FBIENTEETT, 0T a Tl EIRSh-3 XTOmEm A%k hHnFEd,

RYOZRPAEEE ST, MAEDAVANERTLERL., HLLWIRAUAZIVE TS
CENTEFT  BEDECA, YOR A EBVEEES $HUITEREAN. T
NEZRZEURYIRERIRT ST REITRYET

i split into subdomains O *
Select subdomain using box ~ l:.?
Position l:l mm !:‘
Position ¥ l:l mm EJ‘
Position z D mm r;x
Length dx mm W"
Lt 4 o m ‘.
Length dz o Q
pe

OK Cancel

EREBHREBRBLEDFTE

AFar T, BRRBH LA RBICEZTHE DA TEET, COrDIZIFEER
BN EEt H 98] o BRE A B TR YER A,

Y. FIREBNTEEIRTEINET, R AR RSB RBCE (L, 51T
B HCOEERRAIE N S IRER T EB AR EE AL TGHRESNET . LIAYT
5 5R (IFR R AR OFF YO MR IE I S L TOHE T

BEA KRBT, 5EAoNEEEREZRVTEHEINEY, BREIREKIE. 240
[B185.3% LoD Tk BIER R “HITDEI B IREN M DR R T, ERE KB, FRlL
TR TRIRENDD FANIWFATISLTHER S DI TEERS .

ME1RE 1 AZa—Tld FIRBUSE BN EARIARIEETY . ChEFERT DI, 1
DL E DENIRIEES YT TN A, BB IRE RO EET7IT0 S D EHBYE
Yo MUY 1 DB EEE &L . F5E SN TEORIRMELR L SEDT
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EOCEES . B SR, NORRIE FFak 7Moo FelEi—+ <
BT

23 EENAYVBIHE~ADA2—T7I—R

MESYSEz AVEl 251 & [ DDA 7Y &, ST ST E S22 IS ShTLES,

3 MESYS Shaft Calculation - MESYS AG - [m] x

File Calculstion Report Graphics Extras  Help

U=l @ ES

System

General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller
¥ System
Shaft Rolling Bearing Calculation
v Bearings wgineering Consulting Software Bl AG
Rolling Bearing
Show Report

Show Tolerances Report

Show Result Tables

Parameter Variation

Thermal permissible speed |

Bearing configuration |

Load Distribution

ez iAo 40 :| % | Calculation for medium dearance ~
Load distribution 3D

:| Raolling element has maximum temperature e
Contact Stress
Contact angle :| First rolling element on y-axis ~
Spin to roll ratio Gyroscopic moment is not considered ~
Ball orbit speed Rolling element set life is not calculated s
Circumferential ball advance T T TR »

Gyroscopic slip coefficient

Wear Parameter QV [ use load spectrum

Calculate modified life
[ Use extended method for pressure distribution

‘Wear Parameter P¥Vmax
Thermal conductance

Rolling element load :| Calculate static safety factor based on stress
Subsurface stress

= Orthogonal shear stress (inner race, minor axis)
Result overview

Orthogonal shear stress (outer race, minor axis)
Life over load
Displacement over load

Rotation over load

(~]

Load rating diagram

B2 ET R ERAVTUDR S, TP URME, BTE. LR ERODRE L. SRt ED
HHERINFEYT, LIADT, 8ROt EOHAMTHON., RS E ISR OERIR
RENFEY, LHL. CTRHFSER I LT, MR O EHRIS AT 2Rt EERTT
FHINTEFT

G RERE LR+ (K, DATLI =TI IRDE R AFE TR ENTEE
T TTIVIRE D540 D=8DDA=a—TEFI BRI e T, B ZHODIS
TR E, FEB SRR TDIEDTEET,

24 HKR—ILRLFHE~ADIE2—T71—X

R—)L#aU Et E [20lDF RTOFA7RIIE, SEEhVEHZ A E LRI vt E S
[SRESNTVES,
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[ MESYS Shaft Calculation - MESYS AG — m} X

File Calculation Report Graphics Extras Help

el @ ES

-]
SEET General Geometry Configuration Loading
Vv System
T m G
Shaft S S Ball Screw Calculation
v Ball screws Engineering Consulting Software ll AG
Ball s¢
Show Report

Show Result Tables

Parameter Variation

Load distribution 3D
Contact stress
Contact angle

Ball leads

Circumferential ball advance

Ball orbit speed

[ Calculation desaription | |
Settings
[ use load spectrum Reliability 5 %
[ calculate Coa according IS0 3408-5 Scale factor for stress in 3D view 5
°

[] calculate Ca according 150 3408-5 Start angle for first thread wo D

[ Calculate refabiity factor according IS0 3408-5 Clearance generation
[ Enter two contact angles Axial expansion ball screw
Axial expansion nut

Elastic ring expansion is not considered ~ | Ll

Result overview 2

(~]

RIS E RV YTULVARE (K, ZPMIURME. SHE. LI EREEDIERE L. 7R
—)URLET E DA fERSNET , 206, R—ILtaC DT E DAHHMTH., FERBEE
[TR—ILRC DEE R AR RSINET, 1=12L. R—ILtaC D5 E 112 CTRL+HFS F—44F 9
ZET, AN 2RO EERITTHINTEET,

DATLIN )T IRADA R AFE R T D&, TTIIREFRLIENTEET, T 501y
JRIE, TF499DA—a—THFI A TEET, B R—IC TS5 R%E R
RRTBIENTEET,

25 SKFRZYIUHGTED2—ILADAE—TT—R

AZa—"ZDMh” T, SKFRTYU T 2—)WORBRETEREZA I TEES,
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i$) SKF bearing module registration

X
SKF bearing module registration E K E

Enter your 'My SKF' credentials
[ Use SKF bearing data service
[ Consider custom bearings for SKF bearing data service
[) Use SKF bearing calculation service
| Register here if you do not have a "My SKF' account

When registering and using the SKF Bearing Module, SKF will process your personal data as set out in the Privacy Notice.

) I have read and accept the terms of use

Reset OK Check Close

FREEICRELT Fool R a0 )T BE Web T5 0S4 A4 7RG M
RIRNET , SKF AT B 21— LB KB RHAF A TG & 1L, T
AN XL T, AT AN T DL, MR AT PoeRORF A ShEL - &R
REnET, [k &2 FE T 5L H—ERDERITEY, SKFH— 2Ll ko)
IR (HEE SAVELEYET,

2 20H—E ZHWI| F TEFET:

o KFART T E LR, TRTCOEFI——HFIATEES, NEFRIT
Be. FER DB EIZKF RFYLTEFER D2 DDFIHNE IS, KF FER DR ALF—
MMOBEMEShET , KF DIEIE F i TR IL,. aSKF O E 5 iEHalS0 HEEA 51
&, 1S0 281 Fan EIE LUIER L HHEHBYET,

o SKF NPT TR YEREFERT e KFH— —FEENTILT T—5%
MG TEES . COEREER T BT, KFITKHBINDERAWLETY, DY
—ERITDNVTIL, KF 7AV7—ay YR [THER VS HEFEEL, B8] N7
T T3 HLERATEIEEARTIJ TOAMER T EET, & THRSNASFETY,
LR ENTVGNTLT BATE ToFaS 80 NPT BEIBR)
BISTTIVARE AR T, BREEATV VI IRESNTOET,

o AVAL—)UADSKF T—HER—RIZIL, T LA ERFZ AR DADE FNTLVET, CDH—
EXEE A9 DL, SKFHGOEFMERE IR AARII IO+ Sh, VI D=7 C
BEBURIMNET, NEIRAERRIBERIG & . NP IRT T T—HR—
AT—TIUTKF THIRIEN, 2D STk TT032—TIERI DR AYEASNET, Thb
DEIL, AT E DR TR TE CERTEET, [ KFConsider custom bearings
for SKF bearing data service |4 aVhFOTAIMGE . NXP)ATHSEUNT IS
RARISERE SN, RIETE AT KFITHRFESEE . VIS I ITHRELAT) T T
—AR—ZRR DT DRERT—AEEF LSS FT

26 #HE

HBRE, SEEFIH A TR TETS . A~ 5—D1—AD T &R BHET 74/
DFREROME ., T ELRFRIBOBRE. L XOHDITT0IR, Li—H%Y
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2.6.1

2.6.2

MESYS 5tEYVZF D7

ﬁo

HROME

MR TIDT BRI SHAER O E (L. &R/NOBAZ F AR R/ ORFHIEZ T 2R
. BRORAKR DT DERBHRTINES . SR O E (L, HhR->ERORE"
DT TER T DENTEEY,

@ Settings for Result Overview X
Equivalent radiated power [ERP] Minimal bearing basic life [minL10h] f
Equivalent radiated power in dB [ERP ... Minimal bearing modified life [minLn...
Maximal bearing stress [pmax] Minimal static safety for bearings [mi... 4
Maximal displacement in y [maxUy] Minimal dynamic shaft safety factor [...
Maximal displacement in z [maxUz] Minimal static shaft safety factor [mi... P
Minimal bearing modified reference l... Maximal equivalent stress [maxSigV]

Minimal bearing reference life [minL1... Minimal root safety for gears [minGe...
Minimal bearing stress [pmin] Minimal flank safety for gears [minGe...
Minimal static safety for bearings (1S... Maximal displacement in radial direct...
System efficiency [n_sys] Maximal displacement in x [maxUx]
Total kinetic energy [T] System bearing reference life [sysL10rh]
Total mass [mass] System bearing modified reference lif...
System bearing modified reference Iif...
Probability of bearing failure (L10rh) [...
Probability of bearing failure (Lnmrh) ...
Maximum spin to roll ratio [maxSpinT...
Minimal static safety for bearings (IS...
Restore Defaults oK Cancel

ERIOIRN I, HER OB E TR ARIREL 2 TOIE B AR RESNES , KENZEFER
LT BRLITEBZERIOURNFEEL. BROMEIER TN TEETY . &£
RU-HERDERF (., BRIOLE/ T RN TEETHNTEEY, fBROBRZEIDL
KR IZISH N IERE DANRRINETT . EDf=8, FRE TERLIH KB
EARTINES.

HEROMEDRE X, FTREI7MIVTIIEK, A~ EIRTFSNES . ZDf=0,
RIGHE TLRLITRYES,

BET—INL

"IN TR FASTIWNTEEIRT BE, LK OARER T—DIVERI R TEE
ER
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Calculation  Report  Graphics  Extras  Help
| ,,
oH $Ee
System =
4 System
Load spectr.
4 Shafts
I Groupl
[* Group 2
[* Group 3
4 Bearings
B0l

B05
B0G ) )
Positioning -
I Gear conne., ==

Lol eIl e el sl o

MName nlrpm] 3T [Mm] 3P [kW] minl10rh [h] minlnmrh [h] pmax[MPa] minSF maxSigh [MPa] SD 55
Shaft1 100000 15 15708 12781 1217 2305.04 605  59.08 186 21.48
Shaft2 -327.27 458333 15708 19141 8357 247433 489 10052 158 796 A
Shaft3 63.30 216435 15708 91155 13575 241075 529 7855 250 1139 | |2
g
< | ] ] HRE
-
Result overview =
I P — -
Minimal bearing reference life minL10rh 127813 h  Minimal bearing medified reference life minLnmrh  8357.05 h D I
Minimal static safety for bearings minSF  4.89077 Minimal dynamic shaft safety factor minSD  1.595

2.6.21 ¥IFDOR
BN CEORER AR RLI=T—IILTT,

Name n[rpm] ET[Mm] 3P [KW] minl10rh[h] minlnmrh[h] prax[MPa] minSF maxSigV [MPa] SD S5  maxUr[mm] mass[kal be[kg mm®] Jyy[kgmm?] Jzz kg mm?]

51 100000 100 10472 3330 5121 2678.03 386 4106 394 828 00380 138 19617 420448 420448
52 -39535 252941 10472 2757 1931 2920.93 297 2386 396 1192 0.0506 3.09 102599 863634 863634
53 14935 66955 10472 5764 1685 2849.53 320 5204 388 553 00334 406 1707.99 12817.2 12817.2

FIFAT AR S T DEYTT,
o 'n": Ik DEIERHK
ST BAUFEOIRTOMNDOESR
o '5P': ALFBDIRTOAANDEET

o 'minL10rh’: Ok £ O RTOREHS XSO 16281  siell HE SR /N ELS#E
E&L10rh, EF-1E. 150 281[s6l (A of-LI0h TR R ENET

e ‘minlnmrh’ : 2O ATk £ O RTOEZ OISO 16281 a0l hit ofFR/IMEIE
EHEFHiLnmrh, F=lL. 1S0 281[s8) [ZHEof= Lnmh HSR TSN FET,

o ‘pmax’: B DR KM 1

o 'mineff : ZO T DT NTOERZ OISO 17956/ 391 HE T /N ER I
IR

'maxSigV’ : CO IS TO K FH M H
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o 'SD' : CO ATk ODIN 74350 [ HE SR 551 X B & &Mk
o 'SS: MU Th ODIN 743[ v |HE =B R 2R 5L

o ‘maxUr': AT DR KSOTIVENE

e 'mass: OV DEE

o "kx, Jyy, &z 1 XTIk DIEEEAUL

26.22 YA OR

T AVORIE BT DRI OFMERLTOES, UIRENROIELE.
SR MELEAUL R ODDREFRHARTINTETS,

Namme Type x[mm] SD S5 Fx[kN] Fy[kN] Fz[kN] M[Nm] My[Nm] Mz[Nm] ux[mm] uy(mm] uz[mm] sl ry[] re[] -3
451 394 828 F
A Shoulder 38 535 828 0000 1034 -28% -10000 2257 822 00048 00107 0022 120 001 -000 =
B Shoulder 172 2783 8742 0000 0403 1085 000 874 320 00048 00063 00165 118 -0.02 001 g
c Interference fit 55 447 1046 0000 1033 -282%6 -10000 -JO61 2578 0004 00122 0034 119 001 -000 o
D Interference fit 95 304 12440000 0361 0995 -257 9300 3406 00048 00132 00351 118 -0.00 0.00 i

FIATREAE R IS T ORYTY,
o 'SD' : 2O A ODIN 743 | =R 5 IRt § 5k £tk
o 'SS : ZtS 3 0DIN 743 [t o EE IR £ 1R #E.
o 'Fx, Fy, FZ': 4Ok DL a0 &, it/ —YOAE TIE, 13 —IE

ALET,
o 'Mx, My, Mz : STk eSS 30—+, Bt/ S—YDE Tl Al —
AERLTLED,

e 'ux, uy, uz : CORLE TOTFXTIWETDTIVIZEL,
o 'rx, ry, rz : CORIE TORLYBHER A,
e ‘oxx, oyy, czz : COBLE [THE R SN AT LORNE . I TA T RITHND

FXRBBROFERERT,
o ‘arx, ary, oz : CORLE [ HE R SN AT LOEERRIE . TS5 T7 AT
FDEF AIROFEHETRT.

2.6.2.3 EHEOEX

B3 DR (3, B2 LR OF e SR EERLILDTY, AEOR S (3, 4T
S Z (CANBNZERLTLET,

EHAVEZ DS S 1L, FEEE—AUNTNZT, FandE AHRFRINETT, TIRAD
AR A ERT 5L, BE§EFORE, THHYULL L EDIE R BN TR R TH2E
MWTEET,
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) MESYS Shaft Calculation - MESYS AG - example-spindle-2019.xml - [m] X

xtras  Hely

File Calculation Report Graphics E
ol gEse

System ]
v System L
v Shafts Y
Shaft
Housing
Bushing
Vv Bearings
B1 X

B2 O
B3 Z/
B4

s < W ET*DObo 8 B

Name L10h [h] Lnmh [h] L10rh [h] Lnmrh[h] pmax [MPa] SOeff pmin[MPa] Ab_circ [um] Pdeff [
Vv Shaft
B1 7181 359035 6368 328387 1478.96 19.69 1326.64 474 43.97
B2 98313 4915652 86800 4339983  1087.30 40.74 1038.24 21.98 43.97 §
B3 77109 3855426 68285 3414274 111864 3835 1062.29 16.41 43.97 g
B4 8152 407583 7340 367008 1455.58 20,51 1315.83 346 43.97
v Housing .
s1 g
s2 é
v Bushing
DralnadSnrina -
Z
Result overview =
Minimal bearing basic life minL10h 7180.71 h  Minimal bearing modified life mintnmh 359035 h I
Minimal static safety for bearings minSF  22.9024 Maximal equivalent stress maxSigV  0.600308 MPa
=

FIARREGHERIFLL T DEYTY,
o 'L10h': 150 281[swll A of=-TE#E F i o
o 'Lnmh': 150 2815l HESFAETE EHE F W,
o 'L10rh': 10 16281[s0) [t o -HEAE EIE F &b
o 'Lnmrh' :1S0 16281[uel [AE SIS EREFER ER .,
o ‘pmax : B DRAEZHE N,
o 'Seff Bl R O E 53 7 [ZH 5150 17956/ oo [ A TERHI R R EK

o 'pmin’ : BHSZ DS/ IMERLIS 1, COEAEALVKZES . T_TOELE)
RIFTEHDNVD,

e 'w_spinw_roll' : IR—JLEAZ DALY .~ TAHMLE,

o 'Ab_circ' : 1h—)VERSZ DM & A TRIDHR—)LODHEREN
o ‘AT : COEHZDDIN 732[x0) | HESSRIE £ FE,

o 'nt': DIN 732[ssll R =R AL B EERH .

o '': COEMZOFEELL, BE 1 H'D 4 DRITHINETT,
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o 'Pdeff : EEIREEHITHMZ DE N FOTIVTEE,

o ‘Paeff  BERK BRI THITBEAZ DE N T TIVTEE,

o 'aOeff' : IN—)BRSZDIZHDE NG D) — 1A,

o ‘Ao’ IN—) B DINERESMRDEEARA DEL, COME(. L XIDDA—H—
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8 MESYS Shaft Calculation - MESYS AG - example-spindle-2019.xml - m} X
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Number f[Hz] f[1/min] D[] Type E
1 0.0304466 1.8268 0 Torsional ‘Shaft’ -
2 611.726 36703.5 0 Axial ‘Shaft’ @
3 1188.86 713313 (] Radial 'Shaft’, Backward whirl (-0.99) @
4 1196.34 717804 0 Radial *Shaft’, Forward whirl (+0.99) a
5 1970.07 118204 0 Axial '‘Bushing'
:|||
4
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-
Result overview &
Minimal bearing basic life minL10h 7180.71 h  Minimal bearing modified life minLnmh 359035 h I
Minimal static safety for bearings minSF  22.9024 Maximal equivalent stress maxSigV  0.600308 MPa
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7l Report options >

Shafts Bearings Ball screws

Please select the contents for the report:

Graphic: Displacement Graphic: Forces

Graphic: Moments Graphic: Stresses

[] Graphic: Campbell diagram Graphic: Mode shapes

Graphic: Gear line loads Graphic: Gear gap width

Graphic: Gear relative displacement Graphic: Gear flank modifications

Include load spectrum details Include support displacements

Indude details for strength calculation Indude mass properties

Include legend for tables [ 1ndlude measurements in shaft araphics

Show standard bearing results table [ Show custom bearing results table

Include bearing reports in full report
Include ball screws reports in full report
Indude gear reports in full report
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Bearing 1
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Campbell diagram
Geometry 30
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The 3D geometry of the 3D-elastic partsisis
shown with deformations as color scale. The
graphicis also available with deformation
componentsin X, Y, Z-directions or normal
to the surface.
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3 MESYS EsNUEH S EHE

BrAVER 5T E (Version 12/2024) [, LL T O34 T8RS (ZDL YT, 1SO 16281515
(DIN 26281) IZ&AMmE N . H#EFin, BEREFHEETE ITH5LDTT,
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9, Harris: Rolling bearing analysis.
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3.1.1.1

3.1.1.2

3.1.1.3

3.1.1.4

General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller

m @SQES Rolling Bearing Calculation

Calculation of load distribution and reference life for rolling bearings considering I50,TS 16281 and MREL/TP-500-42362

Project name | |

Calculation description | |

Settings

Reliability S % | Calculation for medium dearance -
Limit for aIS0 alSOMax Rolling element has maximum temperature -
Friction coeffident H First roling element on y-axis hd

[ calculate lubricant film thickness Gyroscopic moment is not considered =
Consider centrifugal force Rolling element set life is not calculated h
[] consider shaft and housing temperature |Elastic ring expansion is not considered 7

[] osdillating bearing [ use load spectrum

Calculate required hardness depth Calculate modified life

Use fatigue strength for hardness depth [ Use extended method for pressure distribution

Required subsurface safety Ssmi Calculate static safety factor based on stress
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F A, LB DI, #iEHH, SA—— V)T a0 eV CHEE B XS E 3528
WNCEFET,
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OB AR BEE ST AR AR EINTES, hRAZLEEADELISS
(&, PR EERALTA BT BN TCETT,

Calculation for medium dearance w

Rolling element has maximum temperature w

Custom angle for first roling element e

Custom angle for first rolling element
First rolling element on y-axis

First rolling element on load direction
Load direction between rolling elements
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o "R O—JUEESrAOFT—AUL " NERIEAM TAEVL TLVEWHR E
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3.1.1.16 EEBVADF &
MZHEMOFTE T 8% . thZBEDRF Fin DANBEEINET,
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3.1.1.17 SEE &R D R

T2HIW T, BREMALE LM E 2 OB DHEE BLETT . FIAIL sHiRe v
DU RIS EFADST TR ([ TTX NIV R OF EHDDSTLSES . §t
BIISTTIVA R SOTABYES . TRY, FESRDLETS,

BEOY\—2arTlE, SRR OE S IREE BT A=D 2004 o avhBESh
TWET, EBLOA T avb, 306 Dt E LRHRIC. BRI EBELTOE
ER

TMED M OR/NFOT7IVREF LT EHTOTIREDELLAE, —EDTVTIUE
ANZEHL. (3L EHELRRIZEBLES . R/ E AT /1\ID T Dl A
A\ [FOBUVDRt ELL TERBSNEY, CORTEAEIE SUTIUTEDEEAVNEL
BRICDHEINTY , ZDH. BEBTXTIFREEZTOTIVGE I RET D
BEHBYET

1R ET T4 U TDpw tDw ESNTULBF=8, Sa)Vs—0fl i 5 & (L2 B Sh T
UNER A 812 94 T wlik DI dpB R AHE BT B, 1 Aok) <2 1 7 E 245 A
FHINCEES, COIEE . U DEZIL. 8 O E LE M AT E SN
£, AT AVD )T EIE F5I09IR” BN DT TIUE R 20 2 STFEAD
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PR 41 86 ORI T4 DB AN R B (. SBIRRVIRDE B B PR A ESTEE TS
CINCEES, COREIL. SEBADHEE 1T T A o A Sh Y —JTAIS
ERENET : p = F/AforkA)

i85 Enter parameters X

Factor for stiffness for elastic expansion (inner ring) fcri
Factor for stiffness for elastic expansion (outer ring) fore

o ' conce
BIEROWIEIL, Svoh S EIEAE AR ST 558 . HOWEEEEELEL

1=, EOIERESNFT .

3.1.1.18 EARIMILEES
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DIS57499A &, CORIZR 5NABESIZ, AZa—0D'I5IIX > FIBEARIN )L T

RRT DN TEET,
File Calculation Report [ Graphics | Extras  Help
P H @ E Load spectrum 4 Load Distribution > 1
Bearing configuratien Load distribution 30 L4 2
General | Bearing geometr Load Distribution Contact Stress g 3
Load Distribution (Load spectrum) Contact angle L4
Frequency Fx[NI B | oaq distribution 3D Spin to roll ratio v
1086 1100 2 Contact Stress Ball orbit speed *
303 /0 1 Contact angle Wear Parameter QV »
- w0 s Spin to !’0” ratio Wear Parameter P¥max  *
Ball orbit speed Thermal conductance  *
D54 99X A a—TCRIRSNAM DT RTOT S5O 0A L, BIRLEEERITHLT
DHEMNTY

DI, TFTIvIR > FE R (FERNIN ) T TRTCORMER MO7r—R%
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RlESnES,

S1II9 BEERFMOFIE

COTTHhEEESNTVSBIG S . BIEEEEFMLnmrh ARt ESNET, BHiEHIET
BIEWAVEVG S, FXEBHETEIEELLWNG S (X COTTEITITS
CEMNTEET,

3.1.1.20 EhH A DHERMEES [ FH

(ISO/TS 16281, 2008) Tk, ZA8HZ DTyt W&t E 950l RILSNFAEMN
E RSN THY. thOCERIHEofHhR AR AHER SNTUVET, COH T a ERE
FHE END AL RIEOREDD TREF LUK THS (de Mul, etal., 1986) [Z
RoGHESNET,
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DUVCEHE SN FET(1S0/TR10657, 1991),
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FMRTIELLOAF A ABRERICERERLET A HMBZ CERHNR2F
HOVE 1 DNTNBISE & DAHTIUIS B BEShET

31.2 EASHH%
3121 #EWMZDOARAT

RIS I TR, ¥R RIGBATDEEZ LA R AT E T AN TEERT, KD
B2 O E DM, MR OO ol Ay EEOT, ERINODEREE R THE
ATEFT,

| [ Options for selected bearing type >

O Bearing has filling slot
| (L] Bearing inner ring is shaft
J Bearing cuter ring is housing
(L] Use ring diameter for equivalent cross section for calculation of fits
@ Calculate load capacity for hybrid bearings automatically
(] Calculate load capacity for hybrid bearings
(] Calculate ¥/Y-factors based on free contact angle
Permissible ellipse length ratio 100 %
Lower stress limit for truncation prin(elR) 1 MPa
(L] Use 150 conformity in case of small conformity
Limit for conformity for dynamic load capacity  f_limCr 0.515

Limit for conformity for static load capacity f_limCOr 0.515

Tolerance for conformity inner race afi 0
Telerance for conformity cuter race Afe O
Friction coefficient for fitting pfit 0.1
Reduction of load capacity because of hardness according to Harris e
oK Cancel

#5244 TOH% B B PR AHE T B, SBIR SN -8 210 T X ohIXt 3
ERETIINTEET,

o TRTOEZITONT, NEHE AT, FIM R & IO T HTE — THA LR
RIDEDTEFT . NE MHDANEREDARITHELTS .

o 13O0 EH HEOFMETE IR EER TS AT A ERIRTHE, [FOHLE
H ORI LV R D) OFERECT BTN TEEY, ME X T57090R
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BEHOTUTIUEE [0 THE T 2o TE TS, 7 a0k Bl 2 %
FERTRLE E(L—R) OEZRE L EEF 00 TERT,

o INTIRRF) DR EREEEFNIEZTE T A G EIEE. R
AT NI AT IR R B B ER TE ShET, (1SO 20056-2 (Er >=300
GPa. Ei. Ee < 260GPa)

o "INMIMREHZDEREH ELETETD AT aUE BFBIENHEL V=0, B8
I E DN DAV ER £ R E 12(1S0 20056-1, 2017 ) &(1SO 20056-2,
2017 ) ZHFEALET, SREA DY UKL, EEFRIG AHYEML 1=, 300GPa
FUYKRZ T EHIBYFET,

o "D)HEMAIEDNTXYBREETHETI A a B RLIHGE . A ER
ADROYIAD D )SEMAZFEALTISO 281 DX ZMHASEINETT, Th
(X2, TEHSSTO)SEMAMNENT EEE EehZ I ELFT,

o FEMZMISE. "FABARLL" (X IV TR IHEE L LI ODFRT7F
v EOE DI ELET,

o FEAZDIHE . "UHE TS A TIRIE” (. COHIBRIE KW/NEU EALIS D ERF DT
NTOERISH LTS TERELETI

o FEIZTMIFE . AT 3y "BIRLEAVNSUME A (HSO DR AFA" (X FP7IL
EEZ 0D <0.52 £fe <0.53 MG E . EIRFIEDTHEICfi=fe=0.52 ZFAL. fi
<0.54 &fe <0.54 D& 1L fi =fe =0.535 ZHERA LTI, Shusld, 1S0 281 Dfc DX
P OMEZE R 52N TEERRIETT,

o T T ARARENTE CHESHELOBREEHE TSN TETY &
BE (. BEAONHIRDERKIEEERDIIRA NEoTGHRESNES . COA N
&, ISO B tE ARRE SN TUVELME S . LR DA T 3w TOAMER TEET

o REXWMZDISA . BRI OBEEERTE IO TERT, ThE FHELR—
b leshB AN HIFEYES,

o [IOBLDEZRFEBIERIN TGS S THRUTIEUA (FRE AW E LR
[SZRRSNFT,

o ESITXARMBE DR F, /VIRE I 57— AR STEHRE T HIATEE
Yo VIO EBATL AU TR EEAYE R ITEVGE S | JURETLETEREN
/onFds

IRE O \—2a Tl LT Ol =224 A G L TUET,
31211 SCTIFEEHMZ
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FUTINREEMZR (L, RETAREMZTY, FOTIUTEEFFLTIUREDR A M
RERTRETY , PO A (30T, 7HL7IUR EZR (THEMZ NERDTOUTIVTE
FFOTREKGYFT . BHREMA o0 (&, LI+ SEROBEISRRSNTUE
ER

PAKE ALDEREERE ., EvFAE. RBSVEOEL, SUTISEFELt
LTUVES, 8052 00— LB, 3052 OORE 431 TASRT BB I THIBR SN TULVEY

B L LT, & (L—R) DEREEERT DA N/ SA—FTT, (ri =fixDw, re =fe*De)
SUTIREEMZTIL @EE. fi=fe=0.52TI,
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| i Options for selected bearing type >

| O Bearing has filling slot
. (L] Bearing inner ring is shaft
(] Bearing outer ring is housing
(] Use ring diameter for equivalent cross section for calculation of fits
B Calculate load capacity for hybrid bearings automatically
(] Calculate load capacity for hybrid bearings
(] Calculate ¥/¥-factors based on free contact angle
Permissible ellipse length ratio 100 %
Lower stress limit for truncation pmin(elR)} 1 MPa
(] Use IS0 conformity in case of small conformity
Limit for conformity for dynamic load capacity  f_limCr 0.315

Lirnit for conformity for static load capacity f_limCor 0.515

Tolerance for conformity inner race Afi 0
Tolerance for conformity cuter race Afe 0
Friction coefficient for fitting pfit 0.1
Reduction of load capacity because of hardness according to Harris -
oK Cancel

2 S TOBIR Ok 5 2 REU T, BRI AT L2 ORE B LA RET
T, BESSTIEMSOSE . bm BRI S TARRE O BT EEE X5 A
NETE SR INT AN TEEI (S0 281, 2007),

AREARIEERT, EAEMA DU (Db 42) B3 EE EEHIELET, 100%
LU OfiE TR E DU BT ARF A S, 100% LYK E VE TIIESIEERANB SN
Y, COFRIEL Ui+ TEAONSHF BT 7R EDRTEIEONET

3.1.21.2 FEE#HZ(25])

REEHZ (25)) TIL BIFBEMZ O SA—FMAT, 5IfE OERE REE
BT MEIDYES,
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dSe
de

dSi
di
Dpw

3.1.21.3 RSAMEREEHZ

ZSANEBEEMZ OIS E . AFIEMA(390° T, T/ O (L, fi=fe=
0.535T9,

A

=
o
o

©

R A(TOATL AT E@RIFILLE, BRENBE TERTINEEETEE
Yo TNUKY, RER IS5 ZoNST7F 7R E RS LENYES .

il Options for selected bearing type | & |

|| Bearing inner ring is shaft
|:| Bearing outer ring is housing
[7] calculate load capacity for hybrid bearings

Selection for inner ring [Leﬂ: ring is considered as inner ring ™ ]

Permissible ellipsis lenagth ratio 100 %

[ oc [ concel |

ASANREEWMZ T REFEBENEFEA,
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31214 SCTFILTFUOX1AS8MZ

ToRaSEMZ (L, FBETEMZ U TOET A #EMA DK EASTUES, 1Z5£M
TREH S DAL A (X, 15°, 25°, 40°OU YT AT,

de

Dpw

dSi

5

BIToXASEE 2L, B5|EhZ 0 D08 Z DO X al— 3 aF AL TES
THH, BT SEMZHEIE TR T A NTEET, UL 2 FIEZ (FOTUT
IWFEFOANZEAIREIL TS, LHoMna s, FMEERY o (325 D82

WTHI R IFTRESNEY,

R O 1A (1, R A Ok 2 hB PR S STE B T AN CEET, &5
(2, B2 AL TOA T 3T, A OK ROA HHEEETT,

TEXUTIGEEC =ML N ToF1TMZ S A . AN -FE. T35
ZON=FU PG EH TR LTI 7IVE st E AN TEERT,

3.1.21.5 #HASCTFILTFTUOX1S8HZ

BT ASEMZ OGS | A OB EATLa S TOI TER T HoATE
EXRS
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de

di

dSi

O0R

TXUTIGEFRC =N E, B2o-FEE-ISCTIVTER LT, 7E
TIVGT EFEETE T AN TEET, T=FOREF AL SFEEHYET, LITuR
X EHESRBLTKIEAL,

%5 Options for selected bearing type |i|

[ Bearing has filing slot

[ Bearing inner ring is shaft

|:| Bearing outer ring is housing

[ calculate load capacity for hybrid bearings

Clearance generation type [am’al direction - ]

Direction of contact angle [back to back arrangement ~ ]

Permissible ellipsis length ratio 100 )

e

E3 7 XS5 E BE DA NN A. SIEOEEESA NS BB EAGYES,
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3.1.21.6 RSARAMZUX1S8HZ
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RMESTOERIL. 7R T7IVEHISOTILT A SEHMZHEIRL-BEEHELT
ITH XTIV Z DG5S . MER= T E CEMDERBER#EIBEEINET . L
ThoT, 7R 7IVEAZ LU TEHHELIHS S . R UL TENSFMIELYNXKAGYFE
EDS

SEMLASAN 7oA SEMRZ (S, EMAH60°TT,

3.1.21.7 HIRSACNZU X158

di
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85| ZASAS T TR (&, TUT B LRIk, BB 248 S T2 D08 = OFf
AEDHETEERT DN BN T TR EEETER T S LLAHETT,
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31218 SCTIMBLELTHRDODNWZ4REMEHZ
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Bl A 35 DIREMNRQUENZ I AT AN TEFTT  ARBZORMEREL BE
B2 ONEOT TITHON TSI, 25| DB Z LU CGRHREESNEY, #ER (3. M5 0Ok
RARRENTS, 2R EM DS S . — D05 DR “— DO R &3,5— 75 DFI st
BRI DR AYEYS . Fanat E TIL IR VADDIE A HE BShET,

R ALTOEDD( ) FREAKY, “ANGE” DR 72 X082 09 5 4 5k O
EETDENTEEY, YIh L7 T EFER A SEHDITIL, 3DDFEIBYFT

1. BEERPOLETITIVARIFEBSEDH, Chid, SOT7IURE IS0 9 5 A
DEDITIGEHYET . ThlE, ToFaSEMB U TERNARISHIGLE
ER

2. HIRPILDESTTIVA RIS EISE D, TH TV E (S AR AR E
TYFT,

3. HAIRAPDETOHEMA ISR ST BISED.
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[# Options for selected bearing type >

Bearing has filling slot
Bearing inner ring is shaft
Bearing outer ring is housing

Calculate load capacity for hybrid bearings

Clearance generation type E axial direction - i

Permissible ellipse length ratio (100 %

Limit for conformity for dynamic load capacity f_limCr

[ | | Cancel

31.21.9 RSAMHZLLTHRDONWZ4REMERS

CORER L, (Harris, et al., 2009) TITHNTULVDESIZ, FER I AE 3 HEATE
FI, TXTIEZ DR R EAEIMNSINSID, STEFRIITTIEMZ A TE
BLAGE VN KBYET, TES ML FOo7EZH TEE L4 EHZ LA
ClTZgYEd,

dSe

dSi
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3.1.21.10 3miEfFEE#Z

SREMEMRZIIL. NBINBME L7 BISNERHE AONES, FEINE® L 4R~
TIATDIIN2ODHF EZEHFE, F2RIITELFEERFEET, LIAOT. 2R F
(335 DHE AR R ABYFET

th DA TOERZ HIE Y, $#EALA DA A FOTIUERE DR E )T O A &
BYET, Z0F=. A A 7—IUR X LA (shim angle) HL TRRSNET , EER izt
AL FUTITEFHAKTFLET, TUTIVTEFL. BRSNS AHIGETE
FAHENTEET,

)—EMA (X, 2R B ICE DUVCRHE SNET, TR DA A LF
(shim angle) KYINSLMGEE | (B 7X 7))V E 3R il e UEd,

MERER BIISUTNT ASEMREA—A, BHEMATHELTI . B
g AEERATO0, MEREITFUIEHIREFLTT,

3.1.2.1.11 EBERALESHS
BENERID E8h 52 (X, B 51| B 52 L8 51 80 52 ORFE FE HVoBE STEMNTEET, B85

(&, #&fiLHHAEOTT,
B
]
| ]
a

© Dw S
wn
©

) =

g o | B

. ©

3.1.21.12 B8RO EHZEES)

B EMZ OGS . 5IfE R HEA A TRFEYFTI, 5 E DIEEE (LR D&SITEYE
ER

8y =Dpy -tana

BHEFROEHZ OGS, 5B R IIROIIITERINET
T,
Dy / cosa + Dy,

FOT, FESNREPLEE DL [30.5MFRETY,
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SHEROTE OFE . SMROIELE B FoTEBMITHIBENES, S22, 2~-hiA
NTBLT, FURSHEEHIRIE L TR S B TEES, FRHEEFMa

(&, @A RIFTRSNES,

[ B T—
® ba\q
: 7 |
]
5R a
I @ %
Dw
o i
w
-O | I
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2 =
=
©

3.1.21.13 HBIHIFEEFEHZ

HIREBEWMR BEIRIDLT, 200RBEMR T THETIINTER
T, FEEMZUEGNZ2°E DO O —La  THRIBRI ST E TEFI AN "B
BEWMR OANKYERRGEANHIAEETY,

B

, 7 72

@

de

3
(@]
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. X ]

o

FBEEMZEOMIRT—HERTEL., SHI25IHE OREREEZA WMELLFIT . TOTIL
JEEDANE BE—ER DHTY,

EHFONE RO OTETIATES_ 15T, R OTEFELET B0

IINCEET, SNEVEER T AL 5AGNIZTRUTIVEER FUTIEEE, T3
EZEBRDOT ERMEIETH T HDTEFY,

8% OB B AR o oy o (4 LI AR OB (SRR SNET,

dSe

dSi
di

BMZOAT A T AR EE B OB R ERIRT 5N TERT . Chld, T+
IR EMEL VR DR ES I EES ZFT .
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BNYEZEH

i X
i Options for selected bearing type | P |

[~] Bearing has filing slot
[ Bearing inner ring is shaft
|:| Bearing outer ring is housing

[T calculate load capacdity for hybrid bearings
Method for calculating load capadities [Load capadity of single deep groove ball bearing - ]
Direction of contact angle back to back arrangement - ]
Permissible ellipsis length ratio 100 %
[ oc J[ conce |
HMEREOHELL T, 4204 avhbyET,

1.

HIXEFHIDTELRE : ANEIL B—OEZ (ST H6DTI, Th
B, B—EZ OXEIFTEHINTETT, COHE . L+ RRTE
R7DEFR B EZCsyseL TRIRLES

NPDERE WSO ERE . CoTORtE R F 20 Epasu &
BHEEER OO EALT. KPOEE E2 0000 E5 B4
AL T bhEe,

I FEFZHZ DR ELE  _CClE, BIHMZORMEE ST, HERE
FELTET, BN ER=(E 208 Or—R L ~ANNKGYET,

BT TEH RO ERE IR OEHEMAZAVTRHERE
FELES.

B EEEETHEE. NS ERDERLLI TR vIIVARDBUEEEL., FHE
B 7 7Lk c C’H%IE LET ., CORER L, 200802 E0 Il — a3

TIDOFUTIVREEMZEHER T MR LRLTT,

3.1.21.14 SCF7IHBZAE8HZ
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FUTIVAE LML FUTIEEISH L TE IR EREZF DMZTI N &
THRT I E R i SR DS RT 51 A (IR S L TUER AL

FEZ TERAING SA—BTNMAT, A——DF RS we KW EEA 11/ 54—
AUTUFES . O—F— DA MRSIE O—F5— Dl ZF EHHEI-H, O—F—DRESKYD
L/INSKaYES . A& 582 T, A (T8 ISEnTY,

O—5—O7O774 UL, T4/ L TSO/TS 16281 TEZSNTULVBIIIZE EShE
T, EAR AR ENBIRSN TGS S . & (L—R) da—5—0Ja77m )L
[d, O—5—DE RS0k A5 - R AE AL TA hTaihtced, ooy
AIWETFAIDNSHREIRE, LXK DA awh I BRI RETY

TXTIURTEIL, (Harris, etal., 2007) [SRENAIIIZFZE B NET, XU TIUTEIL
O—Z—dBEET—AAZE-5L., B (L—R) EOERFRRFERMHIRELES . 7
XTI EITEEIDER DS STEEINTET, EDSII20% A HT 54,
CADEEDI0% [TPFXTIVREMMERTH5HTTVET,

{5 Options for selected bearing type XS

[7] Bearing inner ring is shaft
|:| Bearing outer ring is housing
[T calculate load capacity for hybrid bearings

Configuration [NU o ]

Mumber of sections for roller nSec 41

[ OK H Cancel ]

FI 12 S 280 O3/ INU. NJ, NUP.. (3, 882 04T 3o A 700 GRIR T 3oihteE
7,

TXTIVEEZ (THARB CAEZ DG E . TOTIWTXTIVDTEFEIRTE T5C
IDCEFT, BEHNRETIH AL, PR TITEFDEEA N TEIHDEETT,
NUPZATDGE . T TITEFIR DA FELET ISO281FMAED
Y% £ 3ERAE THE SN TLVEL DT, LXK DA\ElR 2 HP05 DESI2Y=0.6, €=0.24.Y5
EAEHONTLET,

NUPZATDIG & . XL TIVT EHERBEE8MZ LRI OE A DL E TAIE
LET . NIDES 7 A1 D&EH S TIE, 7oA SE 2 OM IU\CH8Z D8I,
HEEME LR AIEOE D7FTIVTEFERELES

NUDESI T 7V EEHR— LIELVIL T, P OIS OUIZTERS FIVESL 'ux' &
AT DA TH CEIRT L EHBYET

FREN MO EEIT IR 3DRE, RP) AT F T A TERTHENTEET,
R/MEIEB1EL 30T, COEERECTDE, [E AR A OHLIRENE X THEL S
&.150/TS16281 OE B E “koTTylms AN A LET .
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3.1.2.1.15 SCTPIIHEGZAEHS(HEFH)

B
7 / b
A_ Lwe _ k o)
| : % 7 .
89 2 / ‘ 2
5R - =

BEIEZOAAITNAT, 5D E OB EE &S EHABYFT, — &I, B
B2 A {E T2 O R O O Fal— a3 THRICRE R WG o ET N 7HI 7R
EER OB ECOMNELRLGTHER T, ERIBRLGOTEETT, T BMDELE
LT BRI Z DR EREZERLTET,

R DMZHTNE, AT AT THEIRT S TEEY

I1SO 281F et E DY R HUIFRE TR E SN TUVEL V=D, L K Dh\DEl =2 H205 D&k
512Y=0.6. e=0.2 AFE AN FT,

3.1.21.16 ——F /)L

=
e

SRR (L, I RS OREIR T E TR RS, =R U M5 Tt
F BN R T TS N BES SRS T

=B &, TR TISREE YR LELA, LA T AR TR OHY
[Tux ZRIRGTDBEIDYET AU TIVTEHT. ADL THERATEEEA,
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STV VB Z 05 G . EARBERRETE Obm REII1.1 T 1.01FXE
FTOLENDYTY, . RN TSN BRHO5E . O T1E @R ITO4Ta

T, B AT DI dpd PR S GRIR T AT TEET

3.1.21.17 RSAMNABF I AE#Z

AIA F @ CARH 2 (3, iR M0E T, X7 E Uil (FE—AUL DAHEEF
BLES, FUT7IUREIHER TEEEA, LIAYOT, Fy, zOKHYIZuy, uzZA NS
LSLEHIBYET,

Lwe

Dw

[
|

e

Dpw

AT AT P Z AT ORL) T SR EERDELLETEI YD
“MiE L TE R T ONERTE T DD TEFT , TIHURED "EwzNIwmeL T
EZE T EQ7XTIVRENANSNET,

i} Options for selected bearing type

[ Bearing inner ring is shaft
|:| Bearing outer ring is housing
[ Calculate load capadity for hybrid bearings

Selection for inner ring ’Leﬂ:ring is considered as inner ring ™ ]

MNumber of sections for roller nSec 41
[ oK l [ Cancel ]
FRUTNFEFEANT BN CEES, TOREIL. T4 7)VEHIH A 7y
k DATT,

ASASARCHHZ DS G | NEIFERBINFEEA,

3.1.2.1.18 RSAMHBZAEHZ(HEFI)

BB SR [ {8 CAEH S LRIFR I, 485 5h 52 DAL A (390° T, 737U & Hif
(TE—AN DAEH R LTS, TOT7IVFE [HFE A TET LA, LTHYST, Fy, 20K
Yluy, uz& A A TELEHIBYET,
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FHEEEDow | FRE TN EHIWYES . O ERE L Dpw +1lw &Dpw -
w [ZEDNVCEHEENET, M5 O0—5—0f K I3RLCTY

3.1.21.19 SCFZIATN.AEF

A2 (E, ARCAORDYITHIVCAEEAL-#Z T, Ahn—5—%F
[FEHDF RER I L TE Ao, FEVFEDpw [FEADH REFISH L TERSNE
Yo IEHATFTIVT ST TERSNFT

B/2 |

Ow

Lwe

5|:|'_\) \((x—_——#
Op

|

dsi

=

A (IR E O R THEETY, LI=AYOT, Bl A 35V iR THhENVTDRE EEH
EIEIBYFET, ZL T O—F—a—0FAE I}, BEEFRETINTOo—
AR ETDRIFTHEINFT

TXUTIF EAVNETEDE, B2 NILELIAroTLRN SHEISHATGYFES, +
DETXLTIEEZANT oD TR TINVEMEIEE T 2L EHIDYET .

A8 05 [ 1, $EAR A -T2 21 T AR R A AL TES A
EINTEET,

NERDRE DEEEERT DN TEFT, NE BOPRE DS SIHILRELEFT .
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Distance to row center OCR -2.70216 mm

p
I# Canversion of center to row distance 2

Distance to centre of pressure a 101,763 mm

CQuter race small inside diameter E 242,008 mm

[ oK H Cancel ]

2 Oh D E0—5—0FP DO EE TR, =R A E SR ONELDHETES
FTHENTEET, E WP IDETORERE o', F-IINERB/NRNEZE E HS, X T57
FIERTE T HETERR T I TCEFTT, EETEE T HE TORMFERIBE RIS
T'Dpw' NBIESNAHITTE L TEEL N,

3.1.2.1.20 SCT7ZILATN_AEZ(FEFH])

DR 58 Z DA TERRRI, ATLa P4 7R T A DR BEEE R THLT
EFT, BIITUTIT VA Z LFEQRY., 3 IE T HIA0F D AR E Shi=5l
[ DEEREEA N DL EHWYET . 25 D8l = E0 0ol —a ik ReziF DB 5
MR EEALIGE EUERATT ESnET, HE— DELVL, B 0% TRRS
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3.1.21.21 RSAMHTNA8HZ

M2 (L, 8200
EoA0 L ORE B’ OR %1—
HAEHEA HT D=0, XA -
FEFLCZEZEEET DA Br
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LU TY, B, COdEE z

[F7FTIFEFL TER %
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R DELIIZ, 1t £ (390°HV0° Lwe %
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FTHRE TEFIH 77

REFZITHRETSET 5L
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MNEFELLTT,

FUTIVR E (F2Z T5NEL D L
T. FERFOTUTIVERL uy’ 0

'uZ (FEOIERE LTIy \
FE AL Opw

s A O ML, A A T q
(3805 54 Tk Bl B R
B AERLTESRTHINT
=FY,

REDE DS SE, CADER
DE|E TIRE S’ (%) 25
LTERTEHNTEFT, S
(. BT DS S HIB T AR ESNET,

ASAS FYUAENZ D=0 2 (35 EShFEE A,
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__dSi

ri

IN—UIVCAERRZ (L, B B ENERID CAER T, 85 B ENER D CAEZ (L, S A
BRI THA=, TAU R EEHR— TN TEER A, LIAYST, AU
BEORDUIERAEEZEETIDEIBYET,

NiE. s E. O—S—DFFIL 58 (L—R) OFEURER IS T AL ETRE §524h
TEFET, do = Dy + Dy, TIHIU OV SA—AITE, fe =0.5; fi=0.5; fr=0.485 TI, 5}
BOFEEETERDE, ATVJIFE BHITAEE Y SN TEKEYET

FERTE(X EFBEA=H—DHFOTT—EHSbm=1 TEHEINTL VDL TI DT,
bm:1 &/—CE-I-% L/i‘g_o

3.1.2.1.23 FPAAF I CAHEZ

b OAZILCAEZ (L, SHBDF EARE SYKREVEZ TY , Ff=. BHVELV=h, O—
FHTXUTIVARISELIEDBYET .

NiE. g, O——DFEZL SNNBOFEWMRISH DL ETIEE 5N TEET,
de = Dy, + Dy,.

EERFE (L, EEA—H—0HIOT TR EFLEH SN TUVSEIIZ, ERHYE B 5% L]
BR(Dm=1.15TsHtEIhZFET,
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3.1.2.1.24 BEHFAL_A EZ

dSi

©

BEIERI0 AR (L, S RAERE THAD. TAU R EET R 52 TEE
HhA, LIDST, EAUNREORDUIAER B EEE R T W ELIBYES, mJl
[ DRE A (3, HEfih A LEVFE TRFVES, thDF T8 = LIELY, FUSTTIL
FEFL NERI“DAHBERAINFET,

RNiE. 5B, O——0F R NEBEOFUVERISH T AL ETIEE TN TEE
Yo de = Dy /cos(a) + Dy,. TIH)U O SGA—AIE, fe =0.5; fi =0.5; fr=0.485 TY,
NEDERHIRBDGEE . NP JEE HIHESEN TEGERYET,

3.1.2.1.25 N—ISTF7IIEBBRA LA #HZ

B DADEBERID AR EF 2 L-ADTY, SO RIZEY, IEx TR 0E
A0 CAE R DM I TR A TEEY .

BHENERD A DL, WiE. s iE. SADFF(E, SNEBEOFEUE IS HEELL
TEETDTEETT . deo = Dyy/cos(@) + Dy,. TIA)U O GA—HE, fe =0.5; fi =
0.5; fr=0.485T9, NBDFEBEHELGSCGEIRSNAGE . AT IXEHITMELSE
INTELYFET,

B bty ~DEE B Tl I0—— 07X FIUL B EE B LET, B ORI Z DN
BB EETILEHIBYET, £ AL ECTORER alX, #ZOIEERFICIZL
F9,
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3.1.2.1.26 RSAFEHALAEZ
B
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EvFAE Dpw (. =2 A o LA—F— B DR REL TEBEINFT, 1At ADO— %
A7 fE X, 45°~50°TT,

RNiELO——0FF L FOTIVE RO A8 Z LRI, fi &fr TEERINFET, =
MBIFRD, ry=f*2%r,) o r=f *(2* ). DEITEEINFS, TIHUEIL f, =
0.5, f =0.485 TY, 3N, , 1, r &f., f DRCEREAHESTANTRE S,

f LM EDpw AR EENES

F—>—03Fxt TRt Id. B—5—0DP L ER—F—MFRKE D, DL E LOATob5LIC

FOC BBESNFET AUV IAEI TR E T AN BETHSD. A—F— DD THE
RHAEII, AP TILES BT A TEES,

BRI EROAOERED, HEALTGIEINGFT . A—7—0EME (L
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DR EE, FOEFELVBNKEITNFEYER A,
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UG 5N TUDODSE T, LI=hYST, O—5—DRE SOFIRR 375<75Y)., 1A M
ABDLTHRATESSINGYET,
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BRENA DA RIE, VIR 712k TGRElENET, 2L T, CORERRIRAFERAL
TERNBEXTELTT ., EEMZRIREFERAL TUVEL V=60, EETHEREESS
CHITEFE AL LHL., EAUN IR PO O SA—BDEE (IR 5 TEE
ER

N TEEERTEDA SN

COI5E . RER K [SETH SR AR ISE U ShET A\ AFRE [Fa—YALoTR M
ShEY, ARREREE. BIZOh0JIFLHINTVET,

RERREA S

NERIRT DL REFRDETOTZEA DLGTNIRYERA, BRRE(L
BRI STHRESNEY

REBEREEBFTEEZA S

B2 AN BBISR TR IR RELAREEEERITH DS L=, N
B REBETEEDRAZANTEIAREETT, COI5E . Fan st &I
ARBEMNERINEY,

T—HAR—ZHoH R ER R
A—F—HEZRAREA N TERDYIZ, T—HN—RORIRT HATEFT
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[ MESYS Rolling Bearing Calculation - MESYS AG = O X

File Calculation Report Graphics Extras  Help

Vel $EHe

General Bearing geometry Bearing configuration Material and Lubrication loading  Track roller
Deep groove ball bearing v | LH Select bearing from database w
Inner diameter d D mm | o Dynamic load number cr kN
- Static load number COr |5.27066 kM
Quter diameter D mm | LA [l
Fatigue load limit Cur kM
Manufacturer name di[mm] De[mm] B[mm] C[kN"™
e B = - - o Bearing dearance User input as operating dearance
Generic 61904 20 37 9 59867 | Diametral dearance a0 Jem 3
Generic 6404 20 72 19 2519
Generic 61804 20 32 7 3.801C
Generic 6304 20 52 15 14.54¢
Generic 16004 20 42 8 8.485¢
Generic 6004 20 42 12 8.485¢
£ >
Result overview =3
~
Basic reference rating life L10r Maximal pressure pmax l:l MPa
Static safety factor SF Ellipse length ratio inner race elR_j I:I £
— — v

TTEFIIND NI B RTITDT—EHERHA TN, T—HN—RASHAA TN =
[EAEHFINETT

T—HAN—ZTIR M SND80 Z DR ERFZ IR (X, SR T EAGR U SNI=T—2TT, 8
T A—H—DT—HER—ZEB I TR ALV E3ES, Y1754t KRt ASRERT
KEBRBILI=HZ0T TR SN THEY, /RN —JUEITE ENTULET, AR
RESTHEB bS8 T3~ —X( HQW /Barden, CSC, GMN . IBC ., ZMith D
A—H—hS A F A RETY, HQW /Barden ECSCDT—EN—RIFA VAR —JUZEFNT
LETHY, DM DT—IR—RIZDL YT, 8152 A—H— B LE HE<EEL,

B 2 R ER TS R AN Bl S0 52 EA—D—RTE “Generic” OEAZ (LT 74U T4 T
TR, WAZLEZ SR ERIRIEEROAT L =T—EN—RAIKF TRRENFT

3.1.2.3 FHEZRE

BRI DR E 1KY, FMEREAANFT I NITZUET, 2—FA4EEL
5 & MR OREESIESTEE SN HIHYET A, REFSE, VIO
TERESNSE & DHE BShES .

3.1.23.1 EXHERTE

HEAHTEERHTEL BMZHFEMROFTEL TUERINET, hldk, (ISO/TR1281,
2008) | ZHt o1 ={% Fhfcl =d&>T. (1SO 281, 2007) |HESTETEaNFET, (Z ¥ bm L.

2B TOA T 2 T -8 2 B T Dk ORI I LT, ANGE (=8
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2B EEE ZDINTETT, A A SAMT7OT T/ I IR R O T a 4%
RLEEES . BIMARIAEIELIS0 20056-1, 2017) [Tt STHHE SN, RF—/UEZ &
LB L Tom (TR EL, feldNSKEYFET D HMER = FEHYFEL A,

EXRBERTE L MHFETHRATRGEEREISSTHEERTHTE
E

31232 EABHERETE

B ERAERRIL (IS0 76, 2006) HXU(ISO/TR10657, 1991) IZEDNVTEHEINE
T o NI Fa A T3 T, UL 2EIIC NIEBETETHNG S, 5T
LEBRBOETREICOAERINFTTGRE TC HIKLLFN T LR BETE 25 R),
Ff=. IR0 E DI DO —RA. TERASNET, it (TZDt a3 %S
FRLTIE&LY,

L. BZA A AAMTRTTI I IR Z AT 3R R LG E . B AT
A £ [HIS0 20056-2, 201N IHESTEH E S, YT FEHB00GPakUKRELVE L (%
READISE . BFNATRBRENKEAYET, 148, (IS0 20056-2, 2017) TlX, &Y
REFRHBOHRELSMEEFEALTET,

HERFEL M TEODA N TEREARGHRIS NDIEIVTFET,

[EER M DIEL = TIE, JUB LR EARF R SNAIELHYFT , HI AL, (IS0 1002,
1983) (I, JFEE E#HZ ORI EREOBE LU LDSUTIREEFBLTLE
ER

3.1.233 EFEBHFE

IRFBEAEL EE#2IZDLVTIH (IS0 281, 2007) B.3.2.1.2 453, CAES (DL
TIEB.3.2.1.3 ¥ 3N S TCEHESNET , ZAEZ 2D YTIE, £ 5 OV SR 45
BETI375<, 1SO/TS 16281 | HE AR AR ET EMNFEHSNET,

EHRHEIL B EE 1500MPa 2E L THY. BEEREHOTEIZEINE
BAUWET, BB EIX MHET—R0OA DIKYER TEHIENTEET,

3.1.24 ARE.HNE.IE
ME. SME . BIE KE3aAsh BERETZ AR O L O =80 — DAL B TS, BRI
B OB EFDET E M fFE AShET,

REMIZIR DRt S, BEL I EFTORENERSAVIVG & . THoDME X EOISRE
SNARTREMEAWYET .

3125 HEBROERE

S LR OZE T A% 21 FE AR Thnvo TS5 A . R A 1 0% 185 -
REED )L T, 8% 5 an SIS D ~DFEEFHE I 5=, VI x7IT%N
DEANT BN TEERY . B IE. MERD MO EIZHLT, BERBAORERE#Z
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JEFERILSEES TNoDEFDRE R, APITORFFRELMEDP RIS

HIES
Inner diameter d 100 mm '1}'
Quter diameter D 140 mm '{f'
: @Mm RS ..-mem.-.,g ............................... @ =
Type of input [Fourier coefficents hd ]

ur[mm] b_r[*] wx[mm] ¢_x[7]

u*cos(0*y + ) 0,09 U] 0,001 0

(=]
urcos(l*y + ¢) -0,03 -30 00015 -45 [z]
(=)
(=]

urcos(@*P + ¢) 0,015 60 0,009 270

0,02

=
290 -001 -0,012 @
3135 0,015 -0,016 E]
4 225 006 -0,0115 E]
5 270 0,045 -0,011

6 315 001 -0,014

Deformation of rings =]
Deformation of rings
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2 DM BE M AWYET . — DI, RAU T3 AR a A F AL T, BB OER
AU ET—HT—TJUSEN T BIENTEET, EORI N EZDAEIESTHEA
BB ROSN, PETIVERESCTIVER ORI A EEETH D TEET, 14
B EESN-EEDORB O ERDER L, S IFEEShET, —H. L0
T LI, TR (LR GRUMAERREE R T4 athYUET, &
DI, = R EE STesv 7 IDST—IILE R EA ik LT=Y, | =3 %E 5T
B LI=T—DIVET7A IUTIR R LTYT BTN TEET,

SR T —IEHERLIS AN EMDS S . v OE 2 et EICR RS
HEINTEFT, ZDIHE . A DEMEE R TS "L SFToIORIRNR RS
NES, COFTVIRVIRII ) TENBE, ST DERITHIBRSN., FhLl EEES
NWEBYET, AR ER TR A HER LTSS S . COFA( 7RI TIEIRT)
) E TS F = NI R O MBEE T AL TEETT ., ERD
TE £ (JBNE R A SN, TERIEERE AT /IO LR CFE A ShE
ER

THoMZE TS E T ORT R ASERIE SN (E, B I EFDH N OB E LR+
TIFEESNFELA, Thiold, FE D SFan it BICOHFZELET

WA \—oaTlE, B OEEIL BIESRER DN Zy/0—5—Mt R &—#IC
FERIHLITER A,

3.1.26 EREIADH

ERENR DRI, $BE SHE T YEEA. /IO . RKE(TEZ DEvFH
BICFOTERBYFET BRI EL ST VDS S (FE S AR RSN, SRENAR DR R
(FHER DB E LR THERR 9 5 TEEY

IORO—ZER 2 OI5 & . 15 Da—>—08 T,
PR A T AL, AT A B SR B (AR O /N BE B | TE DU YTCER B (A OB

EEHBISTE TN TETT . REEWMR OGS . FTIEA(X180~200°T, &/
BEBE (IR FFRR DB M I HE DUVTERE TEFT S

{83 Enter parameters =

Enter number of rolling elements

Maximum fill angle WREmax =
Minimum distance between roling elements GREmin mim
Corcel

COATLaNSEI, BREMADBEB ENERE LT-L T, BEEMADEZE SA—5/ V) T—
AU TERTEDIINTT BB ELTET,
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3.1.2.7

3.1.2.8

3.1.2.9

BREGEORE

BREMADEEZCCHRELEY . ATVLIAMZ OGS . CADHROBEFREEALE
ER

SR EE R T AL, ERENMA DL, CADE R, A (X, HEE SN R IR
AR E T HINTERT , Tl R ORI #MNE 2N TUT, AR T4
BUVG & IfERTEERT

i N
{11 Calculate Z, Dw from frequencies ﬁ
Speed of inner ring i 1000 rpm
Speed of outer ring ne 0 rpm
Pitch diameter Dpw  33.5 mm
Damage frequency for inner race fip  107.3588 1f=
Damage frequency for outer race fep  75.9458 1fs
Damage frequency for rolling element frp 722548 1f=

Mumber of ralling elements z 11
Roller diameter Dw 7.5 mim
Mominal contact angle a 39,9995
K ] [ Calculate ] [ Cancel
o
EvFHE

EvFAEE, EEADORDATEE (L—R) IS L TRIL I EFERF DEEDEE TY,
COBERENROAE ., A, IEHIOTARNE (L—R) OELRTESNET

BE . HZONESNEOFIEELETH. WERLBIETIHIES . FIAIL
REROVFL = )L = TR T . FHEIX. AN RIS 7RI TER
THINTEFT,

Rl A

FURASEST AATHMT. BRRELEMHT. AT, BB A8
SCIE, EMAMNBETT, ATV T2 TIE. hOh ALY IE ThE=H, v
FEEERALET, (IR TR OB FARIR TE T,

BT TR DG E . EREHOEORE FE NP LEOEAKRE, 0 -FREL
(I, M EREIX-BRESRLTY,

BRARTFILT DI E . CDANBRT IS T D L(shim) BOF=HDIfERESNES,
SNEUERT L AR TE LIV IBISRDY LB DR B AT RE T 7 7IUERLD
AR )AL TREISRTShET,
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3.1.2.10 REwEN@mD I EL

iR, i (L—R) O E B SRILDEZE O R T, &AM RICK
Y, ZOME[30.5 LYK EA3 FHUFAEYFEL AL 1SO 281 METE DX TERAINAEIL, R
DERYTY, FUTIEBHZDEE. f.=f,=0.52 RZAN EBZ OB5H 5 | f,=f =0.535T

Y. (1S0/TR 12811, 2008) [ FEEH SN TLVHEYTT,

(ISO/TS 16281, 2008) |=F5L, BF DIEIFLL T DEYTY , TU7ILEEZ TIEf=0.52
f,=0.53&72Y, RSA E8Z Tl f,=f,=0.54 , Ff=, (130 76, 2006) Tl&, AR E
B2 f =f  =0.54%{FH L VET

EBFL —LIBF T f=f =0 SOMBEE AT ALEIBYES, CoT. Sl
BIBHBU T OEEERALES,

(ISO 281, 2007) K TAM(ISO 76, 2006) [Zkbé, RIZEE LE AR EVVA TR EHNE T 951

D, fe HINSKTDAEHIDIH, BIRLEAVNSE" DT LA EZETIWNE

HBYERA , ZZT. AV 7 TlE. BRAEDHEIFERI 2R LLORAE

ANT B CETS, Fo2IToUVCIL, BRI TD% A hd r R ESBL

TLIZALY,

BBALEMZOHE. f OOV ERL] ZSEBLTEALTY, LAY

Tf,=0.567 74U THEAT I EHBYET, SHBEH =05 TTRIADT, =R

ATHEREANL, A3 TEYFEDpwERARELET,

AN A BB =4 HE AT AL, SN EAO B FTE 5L

MNTEES, O—5— U FOEFZEHME LA DSNTUVBIEEREZR L TALY,
3.1.2.11 TAMDELL

B ENERI0 A L ILCAE 52 Tl CADRIER L (L@ E . fr=0.4850)1|E‘Gd'o &\ i R

PR deh%iﬁtbrﬁﬁ SNEITDTr= f*dg.

3.1.2.12 3§ 0 FE B

Bz 05 A | 5 OREE (E— (8D A AR RENES, Tl L
DR DEO7FT7IVE B ORERETY . B 7oA SEMR OGS FANTIA £
DD TEATDISE &, EvFRAR LR A AT EING 0, Hh&aUF
ERRLII2t: {Es

0r = Dpy "tana

31213 A—S>—DEMES

A—5— D RSE, FEEZNTHCDTEDRSTY , I—F—DEMRIZERFBIC
[F, O—5— DR DF FEEELSIKBEIBYES,
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" R—STIE F1 YR IR A B A o E NS EABIRSNTLBIS A . PR
B AHFE STO—5—DIOT7 A )VER E I HENTEET,

3.1.2.131 O—5—O7O771ILDEEE
R, &, O—>—0TOT7(IVER T T HENTEET,

,' {#Define roller profiles x |
| Difference between effective and total roller length Alw 2 mm |
| Number of roller sections used nSec 41
Roller
Type of profile Standard profile according ISO/TS 16281 v
Profile definition over effective roller length v
Inner race
Type of profile Tangential crowning v
Profile definition over total roller length v
Profile pr 5 um
Unmodified cylindrical part Lwu 80 % =
Outer race
Type of profile User defined v || g
Profile definition over total roller length v
Profile pr 5 pm
A L

—RBARNL T, B—F—DEPH RS LR DELVVEE E T DN TEEY
hFIO—5—0RItEER O, RIS EEEAFTT.

O—5— 3. S EOE TOTrUSRH LT, BRZTOI P LS E S vd BER

TEET, BPO——E& we HEATIL A ES W HEATIN F-

[£TH5 2 DORIRRI DNAZLAA (Lye < L,y < L) EERTEES, 1218, O—
S LI EDEIEAIL ., K FEDD TN EDE AN KT HBARE, TOT7A

ISR BESHE A TEES,

RO AL FRTHOLEHIDYES, t/oaDBhE GbEEt
RORESGTERRBRALIVET,

TOZPAVDEEIE, LKA DA TLavhHE SN TUOES,
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1.

MESYS 5tEYVZF D7

1SO/TS 16281( L 2AZHE TOT71 )L
hid, O—>—0xt 870774 )LEE (L—X) (ZTa77/)UE LAY, 124
DTIHU L TFERLEY,

Xt TOT7A )L
HITEZEEL. BESNIVARBIEEERTH N TET . LTD
STEXMERASNETT,

1

2
2|x|-L
1
O—5—MIB & . YA TREAZEY, 1S0/TS 1628110 of =T 74/ Us Dk
(FEMRHEINFET, 1L H F TA 52 DT 74U Ok 1, 3000MPad
HEAR LS 11264 i 9740.00035+Dw [ 5 YUES,

P(x)=pr-In

EERETOT71)L
HIFE (L, (Fujiwara, etal., 2010)HNSEANTLL T DA K IARESTEHES
nFEd,
Px)=A-In !
- -2 2|x|=Lyy g
1 B {1 e }(Lwe_qu)

2
4=2D, <M>
AT E

1SO/TS 16281(=&Axt 1 TOT74 ILDELS 20—k TR A 2k (FHYEEE K
TIFL, prDRKIEFTHERKEITE EEYET, p =3000MPa &
prainfinity Z{# FA 954, #ER (F ESEMISO /TS16281 I o=t i TO77
AWHEICITRYET , COTOT71 LM F T—43IE, & 1 3E i 0—>—/N
BHCEFEINET,

RO
FfE DR A Ml EEE, TOo7IVEERLET, RITOE L, &
ESNTUVELHEDRSOEI S EER T DN TEETT

99—y

FILAO—Z—0F L TP TIUSE I HM I EFE AL TIOT7m)E
HERLET ., RITE. RIEEDVIA—ROEEG ., ERFEEERIT ST
ENTEFT

2DDERFE:

W8 “lwu” ZEF D 1A/ UL 20D R F E IS oURRENES . F
1 EDEL BE "wrl” L TERSINETS . BH(E lwr1” > “lwu
“TY, lwu 7 (& 2DDF E DHERF OF-HITEOIER E T TEFT,
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7. ¥

MESYS 5tEYVZF D7

B8 e " ETOTPMIDRIEE RS "Iwu "FEE T AN TEET, 88
[Xe = 2. TO77A)UIILL T ORXAERASINES,

P(x) =pr- <M)

Lwe - qu

TPLILHSR T

TPAIHSTOT7PA JVaEFR A LTENTEETT, T—A2E. H1TI2DNIE.
TXTIULE ETOT71 IV ITEFR E TN EIWMYET, 7H7IUL
B FO—5—ORITRT— )27 Sh, #ITEFTOT71 )Lk ITEDA K iE
TR TENET, LIz T, PRV TIULE X3 ~+1 AT~
104G B Z{E 95 TEET,

FERBIZ VTN TPAIVEUTISRLES . Shik, BICREDIOT7()L
MEREINTLVET,

-
| profile - Editor ESNEERT
Datei Bearbeiten Format  Ansicht
Jfaxial_Position profile .
-1 1
-0.7 0
+0.7 0
1 il
4 3
|- m
Roller profile E
Roller profile
—  -h.ooiT —Cu e profile
E -
E o3t
o 1
T -0.0057
o .
-0.007 ;
{81 (a1 — ] — (a1 (a1
Axial position [mm]
Roller profile
=—Roller profile
. 0.008 ~=Inner race profil
E 0.004
I 0.002
5 o = =
& .00z \
-0.004 4, ; . . ;
Axial position [mm]

W28 % ERSAS BEERID CAMZ T, #EM A 0A RAEDES .
O77AJUSEIGA IfERENET ., EAEREDNSE & TO77(
JUFRERITZYES . LIAYoT, B TR OO0 U BE52F
eravs
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9. PSR RT— ) FHL)
ATAL T IDGER T HRIRRIZ, T—AITPA ISR AR FNET
COF R A EHE R B R )0 ThihER A, TE7IVA 6 0RE
Rlddwe/2~+Hwe/2F =30~ lwe OEEF TEER T AL EHBYET, 70O
F7AIUEL "mm "B TEE SN Rr— 73 ThonER AL

10. 2—H—A H:
TFAINREEERT DY, TOT7AIIRA S ET—TILTEER T B
ENNTEFT, T LSRR HRRRIZ. PR TIULE (A ~+1, TO771()Ld)

RO~ 1DBEEERLET
BOFATIILDERIE. £OT7AIVER LT3R L TLET,
i@ Define profile for inner race
x| & L
1A o
2 -07 0 ®
307 0 &
41 1 -
Concel
11. R FE DR

ECMAScript B 88 CA—— SR E DR EEHR T DN TEFTT , T X' (&
8B — 1 <x <+ 1EEH Dw, 'we', v’ BEZESN, BAI[E'mm T
T, AKX ORI mm’ B TE 25N, IEDME THUIETF IR EK
HYFET,
AL TIE, "return 0.01*x**4;" FEf=IL "return -0.00035*Dw*Math.log(1-
x*x);" F=FLLT DL

if(x ' 0.5) {

return 0.01*(-0.5-x);

}
if(x > 0.5) {
return 0.01* (x-0.5);

}

return O.

TO771 U, O——J0771 IO TSItV IR TR R C=FT

3.1.214 A—5—HILDF TtV

ASA~ BENERID CAE R TIE, AL AU ERTE I DN TEEY . SLEE
£ T DNTEFY , TN SHOPIL LR AED O E LOEERETY

MESYS 5tEYVZF D7 ©2025 MESYS AG




MESYS sV ERZETH

3.1.2.15 RB®ENBOBE D E
EEZ ., STV R A2 Tl NEg., S EROE ORERE 95N TEET . M
FTUVCAEZ D5 S . NEfORE OREE H T HIENTEET, TADA hhb =54
[TZ EShFEREA,

B DEZE(L, #EMIEHADRKRER LLERSNFT, IBALE OELYULIBUSEE
[T, BELNRTINET, COIHEE . NS A IFE R TEHYEE A,

B LSNDE DEIE. BORIDZ2METR TR elR i, elR e EHILIR—(C
RRINFT, KL, BB OT i HSE FCOR (T TI19IRh DI OfR)
FEARFE A DR X2a (U570 A0 DFRLER) TEIof-LDEE ZSNET, LIAYST,
CONE 31 FES=1E100% KUK ELAL (FNITEYFERE A

BEROEMRZOSE . SHROB R L #REEANTLEEBNISEHOFEL
& 32 18 THIFR SN 3T .

@ Enter Factor for shoulder diameter >

Enter Factor for shoulder diameter

Factor shoulder diameter inner ring  f5i EI %o

Factor shoulder diameter outer ring fSe %%

Cancel

faHEZE AR DY BRREISH T2 o TV TR DETEERT &
ATEET, 50% DI TIEYFRRETOR DR SLFYET DT, [FEALERZ 24T
D5 E . 10% HVHA0% OFE] CEXTE S DL EADYES . CORBELE R DE REAE
PEVFEEEBLIEEDT IH)Us ORRERR T T H N TEFT

FUTIVARI AN LIV AZ TlE, 7R 7R E IR DS S0 5 TERT
BURELEYS . B OREAELTE R T HTEES, O DIEL, HHO—F—08IC
FATIAERALTLGIEERRLET

SUTIVAE AR RELUT— AR DS A . AT AV TS BEE R TE
T NEITOE, HEMALE SRS AR SNES, BRI LY R
EONVTERASNES,
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FD_RE

« CA_RE
]
)
3.1.2.16 Fl i~ FE Bk

COAAIE. AFVCAEZ ., SOT7IWN—TB BN CAEZ ., 7XvLB RN
Al 52 (CDHE N T . B—5—OF I AVSER S ORI ETORREE T, #Z2 Dh20)
|ZFEE SN TUVBE DRI ETORE B ahSET E 9 HEMNTEET,

SUTIWN—TIRID AR TIE, BE | HEfal IR IEEF L SR R RDA
B2 DR AIIZ3AEIIL . 2008 B8 35 i L TRER I 4d01LFT

3.1.2.17 BHZATMT=FE

FEEEZ., 4R EMEZ, B0 EE#HZ. BHHALSLUOA R ZAE# 2120
T, 129 =FEE R T T=FI (IS0 5753, 2009) (C2...C5)

ELIT TARZNS | BERTEFRLTUERA S . 2—H—A J1’ DR TEAWYE
ER

o THARZNS BEIRLIHGE . BIZ NI ESEOR/IMELR KEL., #HZ T4
N—ZHSEFGENTT , T—AN—AOBIREN T VRS A . IT5—Avt—Uh%K
RENFET, T—AN—ANSTEFTHERTINE (I, thDTEEDRIRELATRET
ER

o EBEHIEFRL TA——AN GERLIIGEE . VI 7 ITLSTEFTDEEIHT
OFERA, [THBL VR E FE BShERA, BRI ETAA TSGR
[E, CORREZEHENDLETT

o A—H—AN BERTDHE MU TRTOBER DT EFEA N THIENTEEY . =
BB TE Lo E LB TE BSNET,

o FELL Ta—Y—A 7 BBIRT DL, P REAE AL T, B RTS8 Z K
I EFAEE L TA DT BN CEET, SR VIIOH DR B BN TEE S
NES, HEN L HBEOR/ME. hREE. BAEL TRE S -3 =35
AL THHEShES, SM705C Rl T L B/t EH=EHT Pdmin | F=
(3T Pamin ] YA 12, S KRITE=HLLE HY Pdmax ] F=IE Pamax ] D4
(<fE FRShES,
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FOTIVToXASEBMZ DG E . T—HN—ATPEEEE TEET, T0E. BINOD
BREACIHMFPEI.TEBFEL.THFEI.TEFEIAEHRARTEEIAZYET, C
NoDT &, T—HAR—ATFEDEZENTUVDIG S [ZDOARRINET,

31218 SUFILTEFE

RETFUTIVESMZ . BEEL EHZ. AR CAHZ RUB EERID A8 (200
T, ERYEFTPIERRLES, SMRAEE SNRE T, REAREZRZ 11D
NAHET OALE OfEFRELWNET IR OI5 S  ROISIFHETEEY,

P,=d,—d,—2-D,
FEDD EDTEFEANTHDTEEY,

RCEZZO 7S EER(THR TV EFLUIRM TR ERIBTHELHYEIA BIE
HRITPIVERDEITRVES,

SR AT E SUTIEEEOR DY TR TS EREA N T BINCEET,
FETMBOHE . 7 BMATETL TSI H T LETRETY,

31219 77X 7T EE
TRUTIVGTEEP & ToraFnh Vs, 4R MMz, ARS8z, £ TO7+

STIERRZ T DLTRIRLTUNES, 7R T7ILTEEHL, 45 iEfhEh 52 L & CA8 2
D5 E . TTAA R EIALFAA F DR e 7X TIVERLI TZVES,

BEH 75802, AT ULCAEZ TlE, S<hIDVETE 7R E T2 in e — &
(BN AL T=EE DN &R SV ER DT TIVA R DR B DZETY, LIAY T, COIHE D
FEFHE b &— A\ L OIEBE THY., I T AR A VEN S | 4 S & fih T &
= R UAE 28052 Tld, 28 O E DR KRB L UET,

MR AR (L BETHTIVTEELNDS=H, THITIVFEHILOLYKRELEE
ANLES, W75 2&EAILTGHRE AL SR DERAIDHSSE . O—57
FLT IS EADDSCHTIYES, Thid, BIERIAEA8Z 05 S Ty A\ BH
18 8] CA8h =2 0I5 & (FE5 TIEHYER A EDfD, ELLMI5E THIELL S EFE

ANTLEIBYET,
;E Calculation of Axial clearance Pa >
Effective axial dearance  Paeff |-0.0536463 | mm )
Pretension force Fp N (e
Unmounted pretension force Fpu |103.005 N
Mounted pretension force  Fpm |1283.55 N O
Effective pretension force  FpEff |2401.43 N O
Cancel
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FEE FHETIVTEEPa [CADEEERATIETANTERS, = RS
& EE OIS TIE, FEAITEEORDYIZ, BRTEFEANTEIAT
EFT, TSR AVEIZ O TUVCAEZ OIS S . 5AON-FEHISHL T
TN EFESE T HEEATRETY

I—>— 82 D5 & . FEAICOTF 7V ESFORE L, HhRE AT ESTOT7
AIWDEALEF B BITANTLEEA,

B2 PN EoT F RN KODDA TR avhbUEd, “Fo “TORTE (S, #5Z
DIFUSTEZEEAL. "Fou "TORE (I, FFUST R LEGIROSU7 ViR EE
RALTUWEY, A SN=FES Fom” [, BRUR IFROTETHHEShEI I R
EOEERRIETEINERA. BT ENFEFIL BMHHEDTEZRL B
EUnEHzEBLGIELES.

3.1.2.20 BHZHEE

B 52 FERE [, 1S0 492 (PO...P2) |THE STHRET 9 B EATEET , BN OFEE R T
LTz . RDOAAIZKY, AT & NI DITHE L VETE T HEDTEET,

FBEIFATNZT, LXK OHOOAFRIEA2 T LRI AT RETY

o BELGLY - BELGLY BERLIHER. OSBRI EHITEZ B NS
5 A REDANTEHEL. EDNIEE BSNFEEA,

o MUSTE 'MUSTE ZRRLIHGE . IR OREFEOLHTINET, ZL T,
NI EINTID T TN FE DHEA T BHET, [T VER TE T H I TEET

o 'A—H—A N : ZOAF A TIE PR A AL T, B2 NHEIUN HONR
AL EFRTE T HILNCEES,

o [THOHLERTE IFOIL R TE BRIRT HL, NEEFAETITERE YIS ERETHD
. BEU NI Eb i O DI VEER TE § DD TEET . [FHELDA S
%A B =R AE AT DL 5 ZAONSEERITOE VNI ERLHE L VERT
BRI TEFT, CORTRE T, REHELESTHENTEEY,

o 'ZBEIIDHVIDERTE : COAT AL, NER. 41/ 7510t LTS B (E6HEL D
BEAETBIINCEET, R AE ST, AR ST AIINCEET, IR,
[EO8L DB R ST, STk St - S o EhE A

3.1.2.20.1 ZREIEHHL

% B [3HdL R TE (L. N, 418/ O/ 7 (26 L TIT STEAYTEET, MR THHULVT
(&, KEHSINEDIET, 5V EHHLTIE, INEHSCKEDIE TR ETINEHBDY
F9, RYOB L, B Z i SEMLTUOET, 7R a0 TR\ DA EETE S
B TEET,

MESYS 5tEYVZF D7 ©2025 MESYS AG




MESYS sV ERZETH

{#iDefine multi-layer interference fit X
Inner ring fit, ordered from large to small diameter
di [mm] Iwi_i [um] Iwi_e [pum] Material E [MPa] +
.|
Outer ring fit, ordered from small to large diameter
De [mm] Iwe_i [um] lwe_e [um] Material E [MPa] +
155 -3 0 Steel 207000 03 | ==
2 65 0 5 Steel 207000 03
.|
Consider tolerances

RPJA DR EHS AT R EHISFEASNGE S, BEEREMHIE SRt E
A DIFFH LTIV ) AT ENENCHSTE LTSN, KT D2 TOREIFRICR E
3.1.2.21 IR/ NS5O IEHH L

Rl & T DIEDHL VL. (1SO 286-1, 2010) | AHESTREL TEE T AN TEE
T, BIRIL, k6’ HETETHEMNTEET, i & I DIIHH BRI #R ISR E T
=E

BB I, A SR O B R A STE I E T 50N CEES, “ERAH"
ERIRTDE ERDREZANTHINTEETT,

{ ‘B Tolerances for shaft X

F B Own input for shaft tolerances

Upper allowance for shaft tolShaft_e 0.04 mm
' Lower allowance for shaft tolShaft_i 0.004 mm
[ oK Cancel

3.1.2.22 X IJFABR/ NI THE
RZESTNMDIGE . A7 DR BREIETETHINTEET, (FOBLNFELET,

NGOV DG E & NEEIRTE T AN TEEY, TOEA N1T 5L, 2 XD DIETE
HShFd,

©2025 MESYS AG
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3.1.223 v IRENYTUFDEREHAS

IR NGO DR B S, (ZHHUDET EIZDAMERLET, 7 —VDE &
&HapL N, (DIN 71901, 2017) i€ 5T 0.4 xRz TR SNET . LLRTOY \—23 R &
Tl 0.8 xRz DI FAVEFH SN TULVELT =,

FYIEFE(IT AT OREFAAIIOWLTIL, A7 HRER O SDE ST EA LT 50
BABYET, SMEREREER T, B O IIE, AT NI DR ERYINSLNCE
M LDT, [FEAEDIGE, |RTESHIELNELY,

3.1.3 #ZarIJ74¥al—P3ay

HHREA TR OTI—TEE R TEDTEES, 82 (L BAEO I NowT
[FEFRSNTVBLRELEY . MEFIEMIE FE—HZORDYIZ, MR I
—JDIR RIS L TEANET,

EMZ OEMLE (X, ANTEINTEERY . TR TIATEIN R, SRTLAD
FREEZEZRIDNTEERY  A7ob (L SR OV RDEN DB BN TZVES, i
EROELM., FIE, TV EEAE 0 ITHHYFET DT, [FEAEDISE . L E
(F0ZHIDTERMFISESDEHIBYETS,

RALA OS2 TIE, ATL\ORL ORI EZIEE I HDTEFT . KITIL 0>
TaF a3 (FF W b 3 AT AL —ay) BRERSNTUVET,

1 MESYS Rolling Bearing Calculation - MESYS AG - [m] X

el P$EHS

General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller

8 Consider group of bearings

Position [mm] Axial Offset [mm] Center of contact cone

1-10 0 left

210 0 right

Result overview -]
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PR AHFE ST, AP B INT AIENTETT, = R4 STITEHI R T,
BRBNIFRTOA N EDITLET

=TI —TORREME (L. SR EMZE2TN AR BMFZ L TRt E IO ITEFY; =

N, 7oE1S5SFEEHZ DUk  RPOATULCA, FE A Oty Za[REIZL . B
EWETFERAINET,

T—IIWDOTHAS AZa—(RORDE RS ZE AT 5L, EROHERIEZTIIL
LSRRI HIENTEET, TRY, FIEOF AR I TEDLIITH LT
ohveh BRI HINTEEY,

3.1.4 HiEH

HIBMIHMEEERF @I EES AT AIFEE AR ENERE A EE (L—
A) MEEEA LG =0, FasRAGYES,

gL, URNHOE BB IR TESLDEHYET . SRTILAAIUPAGR—RDE X
AMIHREBINTUVET, ZD DA TOAAIUZ DT, BRI A 71’ ZBRIRTHE

HTEFT,
Lubrication
I1SO VG 220 mineral oil v Qil lubrication with on-line filter 1ISO4406 -/17/14 ML
Viscosity at 40°C nu40 220 mm?/s Temperature TOil 70 °C
Viscosity at 100°C nu100 19 mm?/s il density p 890 kg/m?
contains effective EP additives Pressure viscosity coefficient o 0.02 1/MPa

3.1.41 BHEH
HRFEH e (IFMBERM ajgy DRIELL TEAINET . TIKEBBOFR
EEEZEL-AOT, #ELL., #1Z2H X, HXUISO 4406 [ A€ of=iH OE % E OER
[Z&Y)., I1SO 281 Annex A I DTEt E 3 BN RIRE T, 1SO 4406 (THE =R E 1L, H

LHARDRLF I K DRE T IHEERLFET, J1)—XH B DEIRTIL, 1S0 281
Annex AZERLTELFR# e, Z5TELFETS

S ERBRMOBE R A HEBIRTE, PR AR AL TREEA HTBINT
EFT, SHLRFEM e (X011 A 1 OEEFE T, HAREIL 150 281[se) [THESTRIRT S
hiTEET,

eC

BEE
Dpw <100mm DpW >100mm

BOHTE S E
BBHOEE FEEON T2, RRESH,
A E

B2V THBSNIAA L, ERECH—AFHAL|  0.8~0.6 0.9~08
AL DR 5
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EEDRRE
ANV IVE—THBENTAAI, HEHECH)I—RE A 0.6~0.5 0.8~0.6
L. BRS80S DB B i,

BEDER 0.5~0.3 0.6~0.4
LEDERE
=)L DEL R B8 i I— RO V53—, 0.3~0.1 0.4~0.2
B B ANSODEE FE 4 F

EEOFR
EROHLVEELE, S~ IDR+ R RT U OR 0.1~0 0.1~0
EO

R SRR GH R 0 0

INERT)JO5E . 150 281 Annex Al STt ESni=E R F K e DB, RD
B KUIEBN AR DA REE AWACUSEE L TKIZELY, COIEE . A——A NN
ZFRUIDELNER A,

3.1.42 BhifLE

ENFEEE (L. v40 (40°0) &v100 (100°0) ORDMRE TE A IFNIRYERA. CDIE
AT, I8E SNISRE TOERR O E AR ShET

BIRn E CORMEZI DIEHEE LG T3 A DANFANTEEIT, 20D
EARtE CREASNET,

FEME VNFER B HIE IR EBYES A, RETELENRABLYET,

3.1.4.3 EP-&m#H

BRHIEERNEIDGDEE, FWMIEERM a, [E kd&eC>=0.2&k>=lim
55 k=1, ZFEAL TGHE 52D TEES,

“PAREUL, AT AV BRI O AR O r— A  GE” AF TSN
TWAIE A, eC<0.2 DI5E T ZEMIELENTEET, k HSEFITNILGE
(. L FEEA. T OLR (X klim=0.11ZZE E SN TUET AN BRERIZE DT
fth DNEZE T I B ENTEET,
{ {a Enter parameters | X |

(] Efficiency of EP additives is proven in actual application

Consider EP additives for viscosity ratio larger than «lim 0.1
|

OK Cancel
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3.1.44

3.1.4.5

3.1.4.6

3.1.5

HRHRE
SRR E L B ELEDR BB OT STAES BTSN OAERENET, 9F
FEESAATHIRIFETA, HRESAN L TRRSNTIVELG S BREI
SR DRENGFH ESNIERERDRE . F-FFE A—VITRHINTS
BEISKESNET,

HEHDEE

HBMOE E X, BIRIREE O EIERSNET, YRS S EHMNE RIS
& BEILHEITECTEEINET Niemannlarl, ERIA 7 BEIRLIHSS 1L,
ANEFEHZEIFERALET,

EHHERK

ENHEFRR o X BEHOEEZEIONFERALEY, EEZELLL
HAIE 0ZA AL T,

ISO/TR 1281-2[el 2B, [ N E R o (. EFEEVO(em2/s) |2k STRDESIZ
v, 0.163
sEshes, ©= 01122 (1)

HAEREVIZTETAIIAL a=0.0077 - vO24ZALVT, vEMm2/s, aZmm2/N&
L CEH& LEd Baalmann]a),

ARYDh 7Tl BHAAA A TEE B LTS, AGMA 92530l Hit of-HR
MEASNTUOES, EHHERRIE ROISIFHEShFTT, a=k 1, ZTT, ™
(RBEREE(CHITREIMEEE T, R k &s(d BHASHERODIIANDINT, LU
TORISRTSIEZ0FT,

FANEAT k s

Fi% /b 0.010471  |0.1348
PAOR & RIEVIR R B AL 0.010326 | 0.0507
PAGHR & Rlif 0.0047 0.1572

Ot IE, YRR AR RSB IRSNHE & E N, ERIA N &R
B4 . (ISO/TR1281-2, 2008) 11.8 Ff=IF(AGMA 925, 2003) [T - HA A D T1—
JUR DA =52 PR A L CE EA W BB IR T A2l BE T,

=

BRENR. RER. SMER. SO N\OULT D BRI EE R T AN TEET  CDT
—AIE, FMED TR E TN/ NI DD R B IfERENES, Ff-.
B PREASHIEE IO TETT,
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Material

Surface hardness inner race 58 HRC Surface Hardness outer race 58 HRC

Core strength inner race Rm 1200 MPa Core strength outer race Rm 1200 MPa

Hardness depth innerrace  hdi 0 mm Hardness depth outer race hde 0 mm

Surface roughness innerrace Rq 04 pum 51 Surface roughness outerrace  Rq 0.4 um

Surface roughness roller Rq 04 um »r  Material rolling element  Steel v qp

Material inner race  Steel ~ 57 Material outer race Steel v gp

Material shaft Steel v 57 Material housing Steel v g0
3.151 REMWES

FEE IO IT)UESHRCTE ZoNFET, FREEIAS8HRC KUNSLISE .
Harris[ a0l it 5T, EheEeDER T EDFB D HE BSET, CORDIE VI o7
(I TR EBRENRTESNBRYICHNTOAE EShFET, EEXRFHEHRFTEDRE
REE RODERYTT,

CreC (HRC)3 6
58

T ERE DA NEINNESOEIZLSTEEBSNALIHYEEA. M H T TR
ERENEERBCHHNBEMIBNANERINTDGE | BEEITLHERIE

ERESNEEA,
IR LR YLIEE OE T ICRUEEEZ (45T . Thit Harris[owol [HE 5T, 5 fs
ZRLTITONET,

£ = 15(800) (RoASFU) LIRS, = 2 ) (A—F—SPU), with £, < 1

800)

CORHE R TIE. HV [ HV = (223 x HRC+ 14500) /(100 ~HRC) LU CEt & &hEEd
Schlecht/ w1l

3.1.5.2 a7 HEE(RNE. 4 i&)

P 5\ TP ONBRR 3 B S5 I T SRR (L, 77— R P 05— T A ADFTy
DI FIShET, TR B BRI DEAMIS A 1%, BAMBHRIS N © 4 -

EHAMTIRE R E T, LibEEEN., ZNSlE. Harris| sl HEAST, A HINIABIR
EACETEINFET,

Tyieta = 0425 Ry Ta = 0.6 T4

HHRMEEL TGS EEORSEHBMIETE T OLIRETH N TEETY,
5 E . EEEREET. AR OBMNICKYRESGEE DRSHRTESNET,

3.1.5.3 XXMM

FEAESRy (L BFEDREBHORE A OFHEICHAVET, ShE ZFEFHEAR
O quf:li Revis ZEYEFT Niemann[allzdtuz, Rq =1.25R, HLGELUEAY

B ZoNTLEY,
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Baalmann|mll Z&hUE, BE DE A SO EIEL Ry = 1.2-107° - D)° THEZ5N
F9, Baalmann[sall &AM [F. A F1I—IK OB B oA S RE £ )L
FEEIfERINET

3.1.5.4 EE#. EBEIAE. ST . N\DDUTOHH

BIEER (L—R)  ERBAR., STk /IO DR . RF—IVE-FS 3NAHE R
FENTEET, ZOV AN [ET—BR—RASE B SN BT, 1—F Ak BiEIR AT
BTY, = ARA N HLAEET, PR A E S TH T AEE T 5o ahiCEE

ER
e - . U, —
{## Material data for inner race X

i Youngs modulus inner ring Ei 210000| MPa

5 Poisson number inner ring nu_i 0.3

: Density inner ring rho_i 7850 kg/m? :

| Thermal elongation coeff. inner ring alphaT_i 11.5 105/°C |

| Thermal conductivity inner ring A 426 W/mK |

| Static permissible stress inner ring (ball bearing) pCO_Bi 0 MPa () :

| Static permissible stress inner ring (roller bearing) pCO_Ri 0 MPa (] |

i Fatigue strength inner ring (ball bearing) pCu_Bi 0 MPa (] V
Fatigue strength inner ring (roller bearing) pCu_Ri 0 MPa () |
Dynamic load capacity modification factor inner ring bm*_i 0 U

MRTAALTIE TR, K7tk B, BERE, MnEREFEETDH L
WTEET, ZOTAEL, BZNEBOEEL T EF O EN M OFTEIFEHINET,
VR B R (L, Nakajimal= A SCEE S ORI ASH B 8- fEAEhET,

A A T, BB N EE R TEHINTE, TNIHNARSESHNRE
BT E(AERSINET, TIHUEIL. 5805 T4000MPa, 152 T4200MPa
TY, BFRADEHZOEE . SEFOFRIS ALY Tk 7R ER T4600/42001 25

|
|
|

BEInEd,
JRAREIL, IKFRAE Cu DFHEIFERALES, 774U EIX1500MPaTEAS, 1
—H kY E BEETEIUINTEET,

EARENEHE E LA ELRIRICRYE B AT BE T, bm—{RE (L, 150 281 a0 [ 5T
EXRPEBRTEIRLONTT, SNKY, B ERFEISHIT M B OEEES
BT HENTEFY, NI R TR MEEFE R TN TEEY, EREADom*-
FRHEDEIL BBARDEI Fa Ot ELL TOMERSN, BIZOEREERFTE
[CIIFEEES AT AL
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316 MWmE

FERHRITONT, M EELEMDELSEA NT DHERIRT DIENTEERY . A
[ FHRETFIHTVAMZ O HE T, FO7IREDHEE RS HHRIE 7X7
IWAROERZEOITEEL., PAT7IVAROR HEEHE T A DRIRETT,

AT % B YODIEI 2L 34 R EAVEL DT, T—AUS T EOEIER (SXTSAURN) 132
ARIDHAATHETT

ANLEWERESVARITERLET

I MESYS Rolling Bearing Calculation - MESYS AG — O X
File Calculation Report Graphics Extras Help
. [ i [mm]
|j — i‘g‘ L‘{fz‘ hgﬂ
General Bearing geometry Bearing configuration Material and Lubrication Loading Track roller

Axial load Fx N @ Displacement ux l:l pm O
Radial load Fy I:I N @ Displacement uy l:l mm O
Radial load Fz I:I N @ Displacement uz l:l mm O
Moment My I:I Mm O Raotation angle ry l:l mrad @
Moment Mz I:I nmm () Rotation angle rz l:l mrad @

Speed inner ring ni I:I rpm Inner ring rotates to load
Speed outer ring ne I:I rpm ] outer ring rotates to load

Temperature inner ring Ti D =C Temperature outer ring Te D =C

3.1.6.1 EEZR

x ETXUTIVARET DEERETE R A
LFET. -EIIE A OBRENAZIEL. A :
FE YI3XBDEYIEA R T, F-FED /
AT LTHETEY (XA DA [ %M "
WO IT2YFET . AE Ly 8 L DR
OEREN A DAL B TEAAIEFYES . £

g! \

—AU (3, RS BB YA AT | Pl :
Eé~ IEICfd?Uﬁo ° = outer raceQ) )
HEENRIERT AN 9w
FICEDHENOWSE, BOTSHY

ATRY LI, LRI OERENMAI AT EA
ANANIE S
31.6.2 WEIZAWAEEK

iB(L—R) LORESMARIEL TLSE S HEIEL TS5 S T, JonbdHEam
ADLESTEEY, <O, NERARE (S L THEERL. SMERAREISHLT
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FRELTUOEY . AR 55O &L, WEFZERMIFFELTUVDIEE T
ER

TXTIVREDHIRETEHEE. ELLAAIE? COHE. TRTOEERIZE
CHRIEADBDTHILE, EELMERE TR (FR LTI DOT, A AIFRHEETIHY
FEA,

3.16.3 HNE®HDEE

REREHMEROIE FE (L. STk SRER . F=d o4 Lo\ ik ORS DIeDdL \DEH & (=
OAERESNET, ChoMRE L, B =H B ELET, A72aVT, ATk,
YOV DRELANTEET, REAREE B x1d DA TEET,

BHARDEEIL TIHU TRV EEDRKELREINTIES , TIIFEREIS
FYEEFRET, BEKEEEZY—aTILTANTHELARETT

3.1.7 FERRILIL

HIN—D — i TR EZRRIN USLEH B DTSTERE T HE B— DRI ES—AT
[T, FTERRIN JUZLLEH E M TONES, A EAOEAL. BiIEE. BEFEE
RCUAEE T HoNTEEY,

| General I Bearing geometry I Bearing configuration I Material and Lubrication | Loading | Track roller |

Frequency Fx[M] Fy[N] Fz[N] ry[°] rz[°] milrpm] nelrpm] T_i[°C] T_e[°C] TQil[*C]
105 15000 10000 O 0 0 1500 0 60 50 70

203 10000 8500 O 05 0 1000 0 65 60 70

302 12500 500 7000 0 0 350 0 0 0

v enter Fx

v | enter Fy

v enterFz
enter My

enter Mz

inner Ring rotates to load [] outer ring rotates to load Results for Mo 1 |5 E] @ E] E

TIRDE NI )L TR THARN A2a—T, ASHEAL TER IS F -
TAUNEGRIRTDCENTEETY  EIRSNTU VGG B (L, xS DEAL/[EEREA
NFBINTEET, [(OAEVSBREFHEEE B[ =EH G E . ST /oD
VI DRETEMTEER T A NTERY MR MEBEEL TITAIRANDEED
HRRSINET

WAL B L TIT BB LY, =R %M A L GER LT 28I 52405
S, DAL AEATDE TRTOANDITENET
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= TR FSé, IR ARIN VET7A IV AT EDTEFT, MERTNT
L\BBI EFMEAL I, A D F74 IUZfE B SR RIS YER A, T71 VDD T—EH
AANSENMENEDT, RELRB AN IWAEEZTA-OITIE. TTADENTT
DHBEHIBYET, RFRIZ. ER LR ERAIN LR IE ®ET 2 =R TIOAR
—~FBIENTEET,

B EOGE(TLVTE, Yo IhYE E IS L TEIEEL TLSHEIDEGEIR T HL
AERETY, YU EISH L TEEEL TULVELG & [F, RERITZVET,

MEDMIL FERET—ADVWTGHRESINET , R EANIMUSH T HER 0OF
i (3, BRBIVE THERZRDR/PDHFHNEEM L TRTRSINET BROITrv)
AlF, COR—TUTHRBR UL CEIRSN R E AN ILDER IS L TOARRINE
ER

FSvoR—5—

NEROREMEE T, 7R AV THEHITT BTN TEET, Thid, BRSO
L7 OHh RS RETY o

8052 09 iR (L, TimoshenkoE—LE ZR TETIULSNET, Z0f=6, HAITERS., 7+
TTIVER . BAMERAE EINET, TABTMEERIIEL 1 ITBAESNTNES, =
R B, E—=LH TORLANE Y] THAER N5 E |ZDAFE AT EHMYE
T, E—=LIE, BrE R OZER. BIZIEZ HANT) T O7XTIVEROER ITEELE
A,
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-
{11 MESYS Ralling Bearing Calculation - MESYS AG - trackrollerxml = | =

File Calculation Report Graphics Extras  Help
> A
SH &S G

| General I Bearing geometry I Bearing configuration I Material and Lubrication | Loading Track roller

consider elastic outer ring [ manually enter geometry data
Axial [mm] Radial [mm] Radius [mm] Second momentum axial drection Iaa  6.08937 mm-*
1.0 a5 0 Second momentum radial direction Irr 26,4145 mm*
i il 4
225 a5 0 Second momentum tangent direction It 32,5039 mm
Second momentum axialfradial Iar 0 mm*
3 25 6.95 0
Center of gravity, axial sa 0 mm
4 1.063 6.95 Q S —
Center of gravity, radial 5T 828302 mm
50 7401 -165 Cross section A 12,109 mm?

geometry is symmetric E] E [z]

Consider shear deformations
Calculate standard values (Cw, COw, ...)
[T calculate Cw using L10r=1

[Calculate C0Ow, Cuw using standard siresses, ignoring edge stresses

Permissible static bending stress Ouzp 600 MPa
Permizsible dynamic bending stress Oz 300 MFa
Mean stress influence v 4
| |Result overview =
I S -
Basic reference rating life L10r 25,5085 Modified reference rating life Lnmrk 298,177 h  Basicreference rD
Maximal pressure pmax 3558, 18 MPa Static safety factor SF 1,64739 Extension contac ™
< | m | 3

Track raller geometry =

3181 HYR—I TEIHMZDIA4T

SRR AL AL T, LK ODOBA TR I OB T, B TE30
LT DBEYTT,

o FEEFEWMZ

o HRIRBEHZ

o TFUTITAATEZ

o BINTCTIVFAA2TENFE
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3.1.8.2

3.1.8.3

3.1.8.4

3.1.8.5

o FUTMURTEEFZ
o FUTIHBEIAHMZ
o HEIMEIAMFZ
o HIIMTLAMZ
ZHEZIE, "R ¥l A FRVTRET T I TEERT

FSvoa—5—nwK

b Svon—F5—0RZ K I, LXK DA ORI Z{E AL TR TE I B A TEET , B bl
2 ONMADTFTIULE EOAIEFY, FrEtEVA R TEEINET

FEIL BB DI TERT O TERT , E DR AGHT LU VR FTOM A K
SNET, MR DS S (FIEDE. MOEREIDS S (TR DEEERLET, FEtHE
YOM R ILE DF EEFS, REFEBIYOMIMIIE DFEEFLET

UAAN I, B8 RECROSCGEE RN ERTE T o0\ MG RS & (FH 272
(& ELES . b Foo0—5T R DI 57490 TIE, 35— —UFTL—TK
TRENFT

xt FF 2 ) 72 4K
SRR L, SMEOBR A B 4L E FOAVIa Y, RE O8N5 R AL E FOTRHYE
ER

SEIFRERIR (L, ZOBAIE R TR T TR EABYETT

tAMERESE

T AU CHEMESN R DOEAME R EE B LET, DTk o LS #k(Paland, 1968)
TlE, HIAZKBER DHEEELTNVSDT, CORREED)TTHET, BAMER
DR BHER T DD TEET, SMwmDE R AVNKL S8, BB RmEREITEL
HYFET,

BREEDHE

b SVIO—F—OAREED—ER L, 7HLTIULE EODMIR T 7 EZESTH
BT HE I A5 TEEY,

b SO0 —53, S RO ETRY, BHARTI I HIR G AR ES MERLE
¥ SNIFRDETIOEAY, R HIOJ DENGREREZ/NKIHETE
BESnTLhES,

AWNEHERFE Ow (L, b FWD—5—R 82 A0TSR E SN TLVET, —D
EEETE T A=0I2E, 2204 T a3 hYET, LT 732 L0r=1%4F 5T 0w
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EEE EBBLTHAL, S, BENLEARERF EICOUTE, 2004 F 2 pt
BYET, LITF 000w &Cuw DEHEAT 2 D a a8 BLTHEAL,

MEREL OO 7IVREEERL GHRESN TS0, BREAITERER
LETS

FUBIUBMERICTIVE E L SRR (IS NISETHECORETY, Tics
R, SRR BMEEIL 2 00BN RO I HERIAT07IUR EZAVTGHES
hﬁ-o :*Ub‘b'ﬁ 473) W_Xﬁ_o

2ol A A ERTAE S X MRS AROE SR ERE LB TT
I EZTELET,

3.1.8.6 L10r=1%f>f-CwDEt&E
E AR B E A& E (HSO 281, 2007) TEERSNTLSKIIZ, F =CERFLI-ZDTIL

2 Fan (L, L10=1(1005 [|@]) T ITIIFEYFER A, COEZEIE. 77232 L10r=1
#HEOTOw ZETE I8 AR E SN T SIEE DEMEEREI ER A EDEEIE
BEhEd, VI o730 = 1T BLSETOTIVRT EEHE R LETEL, ThhE
T ERE TR EON L TRRSNFT,

ERBIADBAYDTEL SR T, F = C TREASNARIIFBZ OF mLI0r=11SELFE

A ZOERRIE, (ISO 281, 2007)HM80° DA B ZHE E L THY. I Z1X6 DOELE]
ALAMERAL TS & (FTSELRL Y =60TT, LI=hYoT. SO avhsRES
NTUVELE S Ov DELEDEEHI WA TEETT , CODIHE . OwITUTIVREICE
M. F =CORIFEZ AR LFmITIYET

COATLalE, LB OELBN A F-IT EFOHLE Z I IUAEE LG AFTA, COF
FRAVhEEE SN TLVELNG & . O Of E (JRIA S 2 DCOTE B LR LGRS E#Z 0
Fan IR CITRVES,
3.1.8.7 COwtCuwDEEFFLay
EMLTBNATEREDME L T LXK OW AL aV s HEISNTUVET,
BEDIENERANTCOW, CuwZzit &
AFa BEOENERLTC,,, C, B E PRESNTBEE. Cy,,
C, BELHEEALTHE AR AR RSN TSEE  EHURHINHE
BREOWIE ROSSITEBFOTIHELEESNET . p, ,, =4200 MPa (28

=I5 5 |F4000MPa) H2YUES . BIRFRELRRICEERINETH. ZO5E
> 711F1500MPa HsUEd

IV NEJ|EALTREDS AZEALTCOW, CuwZitE
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3.1.8.8

3.1.8.9

AR OB A . DYV NITE ARRICRAL. BE OMZHI0T USRS
RITZBEHWIFT . ZDf=6, B GHH T ETEOWESTHE IS0, 2D
B AR avheyEy,

SO T aVmEIRENIAGE . O—5—h REBOIS (3, ERROFRIS S LLEK
SNFEYT , EDf=h, TR NFEESNEE AL

FMROGE . COFFAUTERISZELEEAN THMZ D5 S ([ZOAEL
MELFES,

HEZALTOW, Cuw®itE

A AR ESNTOBSE ., Ol F, = C O EEH B R RS
KOS EEIST ISP EL TERSNETS, C,, DRHEITELTE,
15 1 Tl A B DB AT IS,

SR T A RIRY BE, FER DO (3. BIASHZ DO0LR CERKITZYES . Th
(X, FHEEREIENANEHERIIEEIAERNTY,

HABMETEN

AT RFHRIER RS N, SR ORR (IS A IS T HF BRSO TIVR E LR 2R B E
SHEIHDITAVET, IS AL B S 7 DR KIEIS iR D5 | AR YEI A F-bDE
LGHESNET.

Omax = Op max + Fg/A
YoaTILTHRELLZEWMGE S RES LS ADITEEA DRIK R HE BRI
RENFET, BARURS WORA b DAHE B, FREMEIEE ESnFEA, Sl
MR DE R DGE ISELHDE CARTREEABYET

ARSI IFIE D

AR TIS N (L, F BB SUTIVE E L (IS DRI ISH 0K &R 8 ZeT
BIHDAERSNES, IS HE RRISAHRELETIERTE AT

Omax = ob,max + F£ / A

+E/A

min)/2

amin = Jb,min

Om = (Omax + 0
0a = (Omax — O'min)/z

ANEIE, FHEHEEFRBUTRBSNHFRAMIRFTETT, T2FRH¥TRD
FOIFTE NS,

S _ Oppperm — ¥-om

dyn Og
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HBBMTOTIREL TEFRBIDFoNSIIIFTEINTT,

3.1.8.10 EH¥ I HFEE
EHIG B UL, B D O RIRIEZSTE AR, T WEEETHET
ER

EHIE N EEZREIL. RDESIDIN 743 |- EHEAVTETE T30 TEE

_d_o Y= O-prerm/(2 ’ Rm - Uprerm)

31811 MEDT7XLTILE
ERNHRERELIEE . TEO7XLTIUIBEEE T AONTEEY, Shld.
Ow. Q0w HEDEENEDTEIFERAIhET,

XIERAR DG & | i1 E (S EODM & [“ANVET .

31812 WIRT—E2DI=aT7I AR
W E X (3ARA s T—FTA AT BEDWNZE TIEHYEL Ao Ff-. CADVRTLIGZET
HELETAFEEANTEIEEARETT,

WiET—EY=a7IVCAALISBE | B D &R H T B TAIRAA
YT CEBRT IV ELBYET. BALH, JOR I BIEELET, 5

WSO T IR E DDA BYEC AL, T TR S LRI BT
7

3.1.8.13 ZRE—AVH
ZREAU L, B E OBEIZE TS ZAONET, BAZROR A TlIEEd, SR
THRAMIZEZ5NET,
TRUTIEAIR RE—HUM | ESDTIVARDZREHAA I BEFIAE

BETT . BEARITOLTE ALUE AU £5 25 ETTH SUSERAMBNT
LVELDT, BEERE AU, | =1 +1 FRYSLTHIALES, SUSAREED

58 DAEETT DN, LBLYRIE (I 8 ~DE B R E TIIELDT, R TESHT
L&D,
RDE—AN ERDESIEEINET, o =+ [[a- r dA. XEKIZkoTIL, BOBE
FOI-E &L B TY, X} mE TR DA EERSTYETS,

3.1.8.14 ELIiE

B FXRTIVARESSTIVA R OERE TEEINET , EARFROEI D
Ge . TEXUTIVA R OALE [FEO&EYET,

3.1.8.15 WM

SN EROBTEEZCCCA LTS, ST REIE 51 3RYPEAMERZE E L TS50,
MESMIFEESZFY,
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3.1.8.16 BR A

BRT—HBDRZaTFILA A DIEE . BTSN ETEO-HOORF [EANTHLEMN
HYUFET, BIFE N (E COREAVTGEIESNhET,

Y BANIFERHISHLTELLMEZA AL TS, RE AL b Fvo0—
F—ORGK DT FI4 A FRVOA TR IRESNES

3.1.8.17 by —5—F/E

HIENROISE . FEDANHEDHYETT . Rk IAHDSHRT EDR DY, 51 ERIAHD
A EEER DR TE RS AN TEETY, R CEGEEEERTHLUITERE
Ao

AE. TET7INWE. FOTIULE TREMERIIREERLTT . MERTFT
VAR, SUTIVAR, ERARISERTHDTEET , 24D VIIFEOTLET
NFZTEVDT, FERARFEDA N EHOTENERSN TG S (DA
BRI H N TEEY,

EEARR SR EMTAFEEZRR T, r AEHYMAZRUVTUET, LI=AYST, Frid@
B, EHL TRDETAALEY,

TEXTIULE F, FOTIUREAFIDTRVARE LI5S A TEERT, R0
B S ERORLYEEEET,

y-#i £ DR OERENMK(E. BEOTY, SLBADREISFREANWDGIS S & BB A
SERENMA R R EANNVSIS S TIL. #ERARBYEY, ELoM5 S8 TEAD
WEMNDYES .
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{T} MESYS Rolling Bearing Calculation - MESYS AG E=EE
File Calculation Report Graphics Extras  Help
> A
G A
| General | Bearing geometry | Bearing configuration I Material and Lubrication | Loading Track roller
Angle [7] Ax. position [mm] Radius [mm] Fr[MN] Ft[N] Fa[N]
10 0 10 -1000 0 0
Speed inner ring ni 0 rpm Inner ring rotates to load
Speed outer ring ne 0 rpm [ | Quter ring rotates to load
Temperature of shaft Ti 20 °C  Temperature of housing Te 20 C |
Result overview a8
Reference rating life L10r 763106 Basic reference rating life Liorh 0 h
Maodified reference rating life Lnmr  0.763108 Maodified reference rating life Lnmrh 0 h
Maximal pressure pmax  4380.23 MPa Static safety factor SF 0.881572
Extension contact ellipsis inner ring dCimax 9, 18532 mm Extension contact ellipsis outer ring dCem 14,15 mm
Viscosity ratio W 0 Ellipsis length ratio inner race elR_i 1.26251
Ellipsis length ratio outer race elR_e 1.47954 Contamination factor eC 0
Change of dearance APd 0 mm Effective dynamic load capacity Cw  1939.84 N
Effective static load capacity COw 884.158 M Effective fatigue load limit Cuw 43.2 N

3.1.8.17.1 FSyH/O—S5—DHERARIKFIL

b SIO—FA TR E RGN WVEERTHEE . RYVIDATYIEL T, MEARIN IVE
TOTA BT IR BN BERER—TERTIEHIBYET, 20k, FIER
RONWETITAIN T BE, R EDIIHNA DA TR AR REITAZYES, IT7FR
AZa—(RIRDERI) ZER T 5L AEDLITBIMDINES DO TEET,
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General Bearing geometry Bearing configuration Material and Lubrication | Loading Track roller

Frequency ni[rpm] ne [rpm] | T_i [°C] T_e [°C] T_r [*C] TOil [°C] Fr_1 [N] Ft_1[N] Fa_1[N]
1/0.6 0 500 20 20 20 70 -1000 @ 0

204 0 200 20 20 20 70 -500 0 0

i

[»
| inner Ring rotates to load Quter ring rotates to load Results for No | 1|3 |ﬂ |ﬂ |ﬂ |ﬂ |j

3.2 BRHFREEZEH

N TE A& B85 %k (1SO 15312, 2018 ) LEAFFRIRE (DIN 732, 2010) (&, VI D=7 Tit
BEINFET, ST EIIAa— 5 E O HSBTEE OF CEG I RITTHENTEE
ER
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IE) Thermal permissible speed >
Thermal reference speed
Factor for load independent losses for ]
Factor for load dependent losses fir U]
Surface for heat transfer Ar mm? []
Thermal transmission coeffident kg wim=K []
Thermal permissible speed
Method DIM 732 -
Factor for load independent losses f ]
Factor for load dependent losses fi |3 15868e-05 ]
Assume fixed temperature for lubricant
Temperature difference between bearing and surroundings Ad o
Temperature difference of oil flow A0l ICI o
Qil volume flow Vail ICI | fmin
Thermal reference speed ntr rpm
Thermal permissible speed nt rpm
Caloulate Report Close

(FEALD SA—B(F, A—F—MEBETHIENTEES, 4. FHEIFIKETRIBIC
Wor=-tOTY, FMEE TR TIVRELSOT7IUTE THHESN, T A RE
[T BSNFA, T TSTREELTUFTEA,

EEF AR A ERER DL YT, DIN 732 [SHD X T, ISO/TR 141792 |[Z&STEBRE—ALL &
BEHTINTEET, ISO L TIE, J—REBEIIVEEITOWVTEL SRR E
RELTOET, TIHU TE A2 R ITEZSN=E B ROEEIERSh

T, AL HEMOBEEREHRTE EVITTDHE, H O E 8 52E E AYE

RASnET, 2 EBE (L. SHZEAFORESHNZORE LR 5T,

2R ARHAIRIE TEESNTUVELNG S, for, fir, f1 DA AEZI—H—HA AL,
HEEERTITIAINTEET,

RO Fal—avdin & . 0. IR UArOIES, BE— OBz (SERSNEY . 4
MUK DRNE, NPT ISERESNET RE, SO7EMZEERL-EhS

Tk AP ENTLET,
REREERE ., BT AREH. EET AU ORBRIA A TRRLTUE
ER
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3.3 JUY—XDFH

J)—RE L 5ANIFLTT L
ODFEHEAG T IFALOTETEL
T:%Wo iﬂi&g’fj}’&%% LTLY% [] caloulate grease operating life

PR KF 1, BROBAAETTIE | o v bearing type K |1 O
@b%uﬂ—o :o)ﬁﬁ (j:\ij rb:l:?—GJ: aCor ror bearing

%ﬂé:bb‘f%ﬁ_o ﬁ_:%l KU (. Factor for environment KL

EBMOERFREEL TERT AN | Grease temperature limit Thimi EI oC
-C%ﬂ_o 7\‘U_Z5.UE]1J§%|J Bﬂﬁg [j:~ 7\U __DK Cancel
—ADREFRIZLOCERYFT, T
(&, JV)—ROF AR EELNRE TY . SL<DREEMLI)—ATIL80CTI AL V
T I OT 74U B HRFHIZ T0°CEEoTUES SR E R E KT, fr EHRE KP.
EEN DRI KRHAE ESNET,

INMDPREZ OGS . D )—ADFE X335 TEYET, ERBIADAEN
270GPa LYRENGE . /1 M I IR BZHRELFET , V') —REFmOFTEIIL Ef
ZMEE P ORDOYIBINEMELERE Pref ZALVES, TNEY, TELEET
BIENTEFTT , BEDV)—REG HEEEHNELDT, BERREAVNILVGE (X
75,000h ZEARJ)—REFHLLFLI=,

P)—2ZEBORERIIHFTHER T BF. J)—AIIEEGHOFI R LIEE SN
THY., ThEE BT EINBYTI A 0Tk TIFTVIShFLE A,

3. TEHREEFATIIL

{# Grease operating life x

EBBEIATIILE A2a—5E > ERFEFITIIL TRETHNTEE
T TNUTRY, I——hWohLOFE E LIABEDEE— EIREEAS, XYEDE

MAER NI T B(MzFx, Fx- Mz Fy-Fx, FxFy) 48 EE D51 Fr— 2R T CEFT
(RBR) , COFAT7IZLE, FEE U1K EHNET,
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@Deﬁne load rating diagram X
Points per line 25 f
Tolerance 0.1 %

O Calculate moment load Mz over axial load Fx
(O calculate axial load Fx over moment load Mz
(O Calculate radial load Fy over axial load Fx

O Calculate axial load Fx over radial load Fy

Type Value +
1 Static safety factor (SOeff) [-] 1 =
2 Static safety factor (SF) [-] 1 x
3 Maximal pressure (pmax) [MPa] 3000
4 Basic reference rating life (L10r) [-] 0,3
5 Basic reference rating life (L10rh) [h] 1000

Graphics Close

\ A

RO L. BLFZH1 . & KE F13000MPa, 300.000H514)L., 5000085 D7XT7IL
FIE (Fx) IS AEEE—AUL (M2) DELERRBFRT E E RS TISLD—HlETRL

TLET,
TEAGTRIBEAA PS4
A0000 —S0eff=1
E 35000 1 TSE=1
= i T pmax=3000.MPa
y 30000 —f10r—03
EH 25000 T e
i 200007
= 15000
100007
W 50007
0

100000 T
200000 T
300000 T
400000 T
500000 T
600000 T
700000

LPITETE Fx [N]

ET7XTIVAEISHL T, EBRSN B EISETDFTHEESE AN EEMSETS
TADRIFERTIROBEETEDREEE RS HENTETT,

N
>
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3.5

RA—ILEZDEE

A —)LB S5 B Tl 7 E A ORI A DA AL T —L B S DR B A5
ShCEET, HEIL L OREOA DL TEEm | RA—ILEREr, | BES

TEMBEIATITHRIDECOA TN JITESTEERSNET,
| l'@lWheel bearing cal-:ulatior.1 | | | >

General Default Cycle  Results Graphic

Load on axis m, 1000 kg
Wheel radius ny 300 mim _
Offeet & 5 mim !
B Wheel is connected to inner ring
Temperature of shaft Ti 20 *C
Temperature of housing Te 20 *C
Temperature Cil TOil 70 *C
Basic reference rating life L5_L10rh 36411 h
Life factor fL 417594
Total distance distance 411799 ke
Maximal pressure pmax 2602.23 MPa

[ Generate full bearing report Report Close

FTIHIU DFAOIUL, SOTIVHEE fr) . PXUTIVNERE fa), BEREEMN] . &
SUEIEE R Lo TEE SNET,

M —IUHAER I FEFR SN TG E . T ERNINILAIERDESIEENET:

F, =f,-mg-(9.81/2)

F,=f.-mg, - (9.81/2)

M, =0.001-(—E, -8, +F 1,)

T —ILHW BRI FEFR SN TUVSIE B (L. Rt OB AR SNnES,

EMRBFUE £, = (L,,,,/500) "L TEESN, FEILLHIT IR FHL
T. 500 BFfE 5 & 1X1.0 TY,

ERORELEDRTH-OIZ, PXTIATEIS E3 BT EDE L ERTISIHER
RSNFET . :
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: % Wheel bearing calculation >

General Default Cycle Results Graphic

Life owver offset

Distance [km]

Offzet [mm)]

[ Generate full bearing report Report Close

36 R

WERIE, VIR IIFITEER RNV LOERBE | A/ OPDFTHRN Lili— |
NELR— BRI OTTIIR MR DL THRIESNET , TT 709 R UK
(&, A TOTSLOAA—DIA AR AT BINTE, STECHIBEMIE
FSnEd,
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3.6.1

A
{ MESYS Rolling Bearing Calculation [
File Calculation Report Graphics Help
> sl
SH AEa
| I | | i | Contact stress -4
Gy | Beari tr Material and Lubricati Loading Load spectrs
eneral aring geometry aterial and Lubrication a oad spectrum Contact stress
N & " = “Touter race
Axial load Fx 2000 M @ Displacement ux 00272676 mm () 1300 Sinmer race
- — 1600
Radial load Fy 10000 N @ Displacement uy  0.0222318 mm O &£ jam
=
Radial load Fz 0 N @ Displacement uz 0 mm w1200
£ 1000
Moment My O Nm ) Rotation angle yo0 mrad @ £ 800
5
= = 600
Moment Mz -56.2526 Nm Rotation angle rz 0 mrad @ 5 200
(5]
Speed inner ring ni o 1700| rpm [¥] Inner ring rotates to load 200
Mo e o - n¢
Speed outer ring ne 0 rpm  [] Outer ring rotates to load
Axial position [mm]
Subsurface stress g x
Subsurface stress
-6,93889e-017 T Tstrets in ECE
-0.05 T -thardnesis deply, inner race
-0.1 1 ifatigue gtrengthiinner race
—_ -0.15 —F-=rpiress, Buter ra
E -0.2 7 ~hardness depti outer race
= -0.25 T ~fatigue stre ; outer race
a 0.3 7
& 0.35 T
Life L10r 788,237 life Lirh 770821 h Py
/| Modified life Lnmr 1719.95 Modified life lomrh 168523 h 5T
c oo ooooo
— 22232223352
| Maximum pressure pmax  1395.26 MPa Static safety 50 9.40105 oA s e e
maximal shear stress [MPa]

HROBE

HEROMZE (L, 10°[EERI“FHEEFan L, SFEBELLODL,,, TRRSNFS . F
f= (SR ERIEEE BLIHEIEERF L, b 10° BERHHSIUR B B TRLE
T RAENEFHURE R, ERTEIFETHFHRERELET

RO E (L, Hh5R> R OBE TRE O TERT

& Settings for Result Overview

Average contact angle inner ra... #
Average contact angle cuter ra...
Auial Stiffness [oo]

Axial ball excursion [Ab_ax]

Basic life [L10]

Basic life [L10h]

Basic life [LS_L10h]

Basic reference rating life [L5_L...
Basic reference rating life, rollin...
Change of clearance [APd]
Circumferential ball advance [A...
Contamination factor [eC]
Critical escillation angle [Sert]
Damage frequency for inner ra...
Damage frequency for outer ra...
Damage frequency for rolling e...
Depth for maximal shear stress ..

i

Basic reference rating life [L10r] »
Basic reference rating life [L10rh]
Modified reference rating life [...
Madified reference rating life [...

/e

Maxirnal pressure [pmax]

Static safety factor [SF]

Basic reference rating life [L5_L...
Medified reference rating life [...
Maximal pressure [L5_pmax]
Static safety factor [LS_SF]
Equivalent reference load [LS_P...
Reference load [Pref]

Dynamic load capacity, system ...
Static load capacity, system [CO...
Ellipse length ratio inner race [.
Ellipse length ratio cuter race [...
Extension contact ellipse inner ...

W

0K | | Cancel
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ERID)AS LT, HEROFEIFERATEDE TOE B IRRSNES KENZEFEAL
T.BRLEABZARIOJRNFBEL. HROBEIFERTHATEETY, ER
LISERDIERF L BRIDLETRENTEREJHIENTETT, HROMEIJE, KR
([CENEHERIEDHDRTINES . Z0f=H, 3R TE CERLIHE YD G MELR TR
NFY,

AR O E DR E 3, SHEI7AIIVTIIK, R EITRESNET . Z0F=60,
B E TLRILHREITRYET,

3.6.2 AASUFERLA—

THRRS LR— [3PDFA—3ub TIRRIESNES, L+ 6lI3, FIER L TRELT
WEY, #ER (TR FEEEA . Fav'. RE FIGH' FERIK
W oA TRIENEY,

i} Report options 4
port op

Flease select the contents faor the report:

Graphic: Load distribution Graphic: Load distribution 2D
Graphic: Contact stress Graphic: Contact angle
Graphic: Spin to roll ratio [] Graphic: Ball advance
Graphic: Wear Parameter PVmax Graphic: Wear Parameter QV

[] Graphic: Thermal conductance

Graphic: Rolling element load Graphic: Roller profile

Graphic: Subsurface stress [] Graphic: Displacement over load
[] Graphic: Rotation over load [] Graphic: Life over load

] Graphic: Load rating diagram Graphic: Track roller geometry
Graphic: Track roller bending moment Graphic: Track roller bending stress
Graphic: Track roller forces Graphic: Track roller displacement
Incude subsurface stresses Include damage frequendies
Indude wear parameters Indude rolling element load tables
Indude data far inner geometry Indude basic life L10

Indude thermal permissible speed Indude tolerance table

Indude prabable tolerances in tolerance table Indude load spectrum details
Indude legend for tables Incude section results in result tables
Calculate stiffness matrix for load spectra

[] Color in 30 view based on contact stress Contact stress for scaling 4000 MPa

Cancel

“LiR—> AT Ay AZa—T, i+ DR B FER T HENTEET, LI+ &
BT TIIRZRIRL . BEID 0L YIS 3N dEIBR I BN TEET, TTOR/N
SA—BDAFIZELR— [ ZRR T HIENTEET,
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3.6.2.1

3.6.2.2

3.6.3

3.6.4

AMULKR—LORE

Ao &, Aza—"Lik— > LR+ ZR BT & T TRE 2E 5T, L7+
—Uk TIRF T BN TEET, PDF, DOC, DOCX., XLSX. ODT(Open Office) 74—
Wk CIRTETBHINTEET,

LR—bOATEHRETAX

FI4+)U Tl Lik—+ OE B ITMESYS DOT AR sRanEd, THE. “mesys.ini” 77
AILTOTOEE H T H_H L STHRARAATEET, OT1d, AVI—T—JJUUNFDL
SIEHAXTHER T EHIWYET , OTODPIRTE (L. R EEDEGLFEATES
FOIZEEBSINTUET, Ff=. YiR— ST ST74)L7+—=< Uk (DOC, DOCX, ODT)
A1 B DT+ EHERL . ZoASLAR— FE T AIEL R HET, OOdEhASY
ARTBHIELTEET,

NELR—F

Ama—"Lik—>0E" TE A EIB TR LR— HER T HINTEET,
BIRSNIFHE RO ZE [FA AR [TEFENFI A BIILA—IZTHRZ K.
. /D OFTEFORNELE ADRTRINET ARV GERLISEE . ATREMH
DS/, ATHEE DBSR AT EFLE FNFET

HRBLLR—bFUTL—F

HARBLLR— T (&, HITTALIR ) “templates/rbc” [SBINF B EATEE
9, ‘Uit >+ 70—+ 7 TLik—+ T+ AR IR T H2HEY., Thom
TN [HE DT HERR T HINTETT,

LiR— 7o 7L—+ [d. DOCVARIABLE 24—/R & DK F7A/ILTT, ThoIr—
JWR (L, LIk ERRERICA ishET,
A[REH D —IR [FLL T DR YTY,

e DOCVARIABLE VAR name [unit] : & il 'name ' DZE & HENRISNET,
AT AT, [mm] OLSIFEIR TR FIEE T HENTEET, HIC. %
6.3g X% 6.3f DL TH—Ib BN HIENTEET, TIXE IR E /D
R DEAZEERL. ¢ ITRELHEERE hEERLET,

e DOCVARIABLE VARU name [unit] : &8Il 'name ' DZEEL LHE I HEIRIE
NEF, 7723 T, [Imm] DL FEI CHALEE BT HEMNTEET,

e DOCVARIABLE TABLE tablename : &R AYEA INET,

e DOCVARIABLE GRAPHIC graphicName width=130 height=70: " 521vJX
ZEALET, 77230 TERSURES A LTIR E AN TEET,

BB . TN . TTI149IR% OREHMI =L YT, support@mesys.chl SEANF
FAAFEBRBVOE HECESLY,
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L DO ORER (ZT TR TRIR T ACENTETT , TRTODT T I IRNLAR—
M SRS, 120K oAk TREHER oAk MRt ENET,

G52 ATRIR IO THARS AZa—(IRDE R ZFE BT 5L, T57199K
#5VERH A LT=Y, ENRILT=YT B ENTEES FATI LG E (X, “FATIZLA
Ty CHA O FE I 520 TEET,

3.6.5.1 EZa IJ4¥alL—av

B2 o al—auld, 8= 05 SFOhL E
BERIEDTT, E(FHZI IrFal—3

D HEIfERAINET, COBEBEERT D

(23, BZ O RSN BREEETILEHLIDY

3 |

3652 FHEHH

FUTIVREETFRUT IR EER (T, LEERH
(Z2E CRIER I 57 >E 2 DRl iG
NERLTOEY, B N3, T EETIE
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HNZEFYPPRETEOTET
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3.6.5.3 WEHM2D

RES 2D, NEmENERDE DR FENS . a000™MPa
—ARWTTRRLET L+ A3V T,

RT— VDB HEE ST B TEET, 5200
SO TIIRE, B— D Er—RER T 2400
& 240 JUTH L CRI AT T . e00 iy
COEATI S, e O L EREL T <l o
ﬂ—o 0

3.6.5.4 WEHM3ID

MZORES EIRTTAIRIELIZAT
JSLTY, EREALEMER O T LA
IR RSNET, EVa7o1E—auid &
D318 = CHIEHE I E 9 A TEE
ER

3DEa—E, IIRDE NI TRIERSEEHIEN
TEET, /U " Shift " %, Z—LlE
“Ctrl “ F—FIRSETHIEETT

3.6.5.5 C"AEHZDEMMIEN

CAHEN S DR IS A&, PR TIULE F =T H-5— 1AL
CADRADISTRRENES, COBIE 5 | i
STIRTEEPRTIEELDOY, WL ol

U5 O] [ SRRT A A VR B CAE 2 D
5ETT,

TR TV EER PRSI, 5 1
:)7)%"?Eliﬂ—5—o)§$ﬁﬁfj’ﬂ%l:ﬁ\ﬁ& 600 T
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m MESYS Ball Screw Calculation - MESYS AG

el & E&

General Geometry

File Calculation Report Graphics Extras  Help

Configuration Loading

Ball Screw Calculation

Project name |

Calculation description |

Settings

[ Use load spectrum

[ calculate Coa according ISO 3408-5

[] calculate Ca according 150 3408-5

[ calculate reliability factor according IS0 3408-5

[ Enter two contact angles

Reliability

Scale factor for stress in 3D view
Start angle for first thread
Clearance generation

Axial expansion ball screw

axial direction '

not considered ¥

Axial expansion nut not considered ~

Elastic ring expansion is not considered ¥ |E f

Result overview g
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41.1.3

4.1.1.4

41.1.5

41.1.6

4.1.1.7

4.1.1.8

4.1.1.9
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General Geometry Configuration Loading

Mumber of starts ns Dynamic load number Ca I:I ke [
Mumnber of turns nt Static load number Coa I:I o [
Lead Ph D mm ®  axial dearance Pa I:l mm
Lead angle phi D O rolerance dass |5 - |

Direction Material ball screw |Stee| h |

Mumber of loaded balls per turn =
Material ball nut |Stee| A |

O

Ball diameter Dw mm .

Material rolling element |Stee| - |
Pitch diameter Dpw mm

Ball screw inmer diameter dsi I:I mm
Contact angle a

— Mut outer diameter dhe I:I mm

Conformity ball screw frs |0.52

Ball screw lead errar it I:I mm
Conformity ball nut frn |0.52

o
2]

Shoulder diameter ball screw

3
3

AL

%] [#]

Shoulder diameter ball nut

=8
o
1]
2
=

4121 BAFRE

RRIBREIIIANEH AHBYET A—FAEELIE ST MR OREESIC
FOTE B SNA_HIRFEE A, REESIL, VI 7 Cit ESNHE DG & OHE
BEhFd,

BRBEL FUEMA o T, ZV=EMA o0 ZEALTGHEINET, Th
(FEIZ, & (L—R) TN TREAE R 556 O NEfL A HEO0NE & 1SELWDY
£LFT,
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41211 BERFE

BERTEL #ZFan0OitE L TERAINET . ShlHISO 3408-5, 2006)IZHE >
TEtE M. (ISO/TR1281-1, 2008) | At STIR FfchRTE INET, FEE AL TIE. (ISO
281, 2007) 12&%0.86 Ff=1d0.7 hEFHSINFT

BERFE L ML TR ERBISOTEEER T REIEIBYFT

41212 BEREGE
B TEMRBIEIL (1SO 76, 2006) HLU(ISO/TR 10657, 1991) Ff=I% (1SO 3408-5, 2006)
[ZHEONVCEHESNET,

4122 WHEDOH
IR m OB, VR ETFOLER | FFR TR SIS EEE LTS,

4123 &
BRI L, ZOEHHBYET , BEIE THEL E (IHUFEEA,

4124 ')—F
1, 360° [EERLT=EE Dok D7 XL 7IVA B OB EIE TY

4125 J)—F#&
J—ORHYIZ, R EFA DL TUERTEIINTEET, (X
B = Dy, - mtang
41.251 AMHE
R (FERE, EFEDELLAEBEIRTEES, [MEETHAMIL. CDANTES
nES
4126 1EBOR—ILTFTEDOK
1358 OR—) L%k %, 3B (1S0 3408-5, 2006)| ZE DU VTt E ShEd, RR—H—%{F
BI2Ea1E. LEETRETY,
41.27 EBEE
RIILDEZREEELET,

4128 EFvFHE

EvFEE. EEMADOHRIDATEE (L—R) IS L TR E O EFERF DEEDERETY .
COESERENAOAE, A, IESHISTRBSNROEIRTREINETS
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41.29 ¥EfA

1 DF R DOMEf A EEERTHDTEET, HEAAHN WKRENGS(IT T
O74 )UHVE A Sh., 3EfE A A0 D5 & (ZDIVSDT IS HShEY,

WFCTIEE R A5 E . $EHIFEARFNIRIVEDR/NESTHRESE
DLENDIET

41210 R—)LRLER—ILF VLD HIELL

BRI, & (L—R) O E R SR—ILDEZ O R T, &a2MAEHIZK
Y, COMEI30.5 KUK EA T YFER A 1SO 281 DR T E TERSNAIE(L. LL
TOEBYT, FUTIVEEZOIHE f=f, =052 . R5AL EEAZ ODIHA f =f,=0.535

&Y. (1ISO/TR 12811, 2008) [ZER & SN TLVAE T,
ANED% A BB PR AE AT BE, IEE SN B A E L FE B 528
PICEFT, O—5—HFRHAIE LLCEERER L THSA AL TEELY,
41211 R@GENBDBEDE
R i &5\ b DIE DR ETE &E T DN TEET,

B DIE (T, HEMEMADRAIER LLEINES, BANBIVEIHTLIEE K
ZENRTINTT . D5 E . NLUIL N FEZ TIEHYEE AL,

BERSNOE DE L BORSOREMETRIRS elR i\ elR e &&bITLAR— I
RRSNFT . KRELLIL HEMEFA DT IRHGRE FTORS(TF1v0RH DR OFR)
ZREMEFA DR S2a (T390 DFRUHR) TEISfbDEE ZESnET . LIhoT,
CONBIF1FEFF100% LYK ELZZFIFTRYEE A
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44 Enter Factor for shoulc

Enter Factor for shoulder diameter

Factor shoulder diameter ball screw S5 30

Factor shoulder diameter ball nut  fSn 30

o) [

HEXHEZE AT DY, SEERRISH T T TR DE SEEHR T HE
WNTEET, 50% M55 . EVFRRETOR Y3516, 10% ~40% O] TRIE 920
EHAWYET, COREEFER T L RIUBPEVFREE B LRIST 74U Of
RERTEITHNTEET,

41212 PXOT7ILTEFE

TRUTISEFHE, TTRARERAT R M OB A LG EDEDETY, I
TOo74 W5 & [FRITT BTEATERI A\ DIVSTTRTIOT7/IWOIH R IFEITS S
DEIBYES .

FEIE TETIVTEFPCADBERLTA AT I TEES, — R Eilg
& TEXUTITEFOR DVISSUTIVTEFEA DT BIENTE, T, 250 7)L70
TIPS & (XD )& A 5E A 5N TEET,

41213 BEISR
RN ELERTEETETAEIC. BEISAEEELET,

4.1.2.14 ¥§

R—JUAaL O, ok Dbt R—ILOM 3 95U CEET, RS
A9 5E BEELIUHRELE BT HIATEEY,

R—ILDM #HE, FE S Ot EISHITHEMAINE oA L. Fan st EITEE
BShFEA,
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41215 R—ILRALOAE

HRZERLDIGEE DRE, COANIE, TR TIVELITOTIVE RO REE ELT-
158 OAHERINET

4.1.2.16 YLD EF

Tk OVMZE, ZOA AL, TR TIVEISOT7IVE B O REE B 3558 DME
BahEd, AHNEIDEE . NERRIIZIIDpw +20kDw  DE ZEHAFERAINET,

41.217 R—)LRLCY—FIS5—
=R DJ— IS5 3T, MES I EESZFT,

413 2o I74¥alL—>3y

STEA TR, FUNBEE ZBTETEET, b 3, BRI TR & oo
SN TDRADELFT MEFFEMIT, FE—#MZORDYUIZ, BRITIL—TD
FRISHLTEANES

BT DB ELEZEA DT EHDTEET, T TIA TR ZRY, S RTLAD
FEEFEERTHNTEET , AUk & AR—ILuk BB EIYET, FIER
DELL, WEEEAU F, BREMBO ISERAINET, LoT, [REALEDIEE . (IE
(FERE VI R EEYET,

| General I Geametry | Configuration | Loading

Consider multiple nuts

Position [mm] Offset [mm]

1 -30 0

2 30 0

(] (=) (8]

Fuk OIBINIIE, AR AEALET, = A TTEEIRL, B2 TERTD
ANED )7 HENTEET,

T—IWTALTHRN AZa—(IRDEREL) ZHER T 5L, LKA DERIEEZT—
JUTRRTBINTEETT . TNURY, FFEAFaaATUh O TEDLIIH AL T
BHES [FAX R OTENTEEY
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414 J|E
FEFRAEIDONT, HEEEMDELEA N T IHEEIRT D TEES,

B E VDS )WIIETXL T IV B &R NS, T—AUN R E (IR AR OAHA ST
BETY, BERAE rx (X, TR TIVERLDAHFELET,

FUANEITANTEEREERLETT .

General Geometry Configuration Loading

Axial load Fx I:I N @ Displacement ux l:l O
Radial load Fy I:I N @ Displacement uy l:l mm O
Radial load Fz I:I N @ Displacement uz l:l O
Moment Mx I:I Mm Rotation angle rx l:l

Maoment My I:I nm (O Rotation angle ry l:l mrad ®
Maoment Mz I:I nm (O Rotation angle rz l:l mrad ®
Speed inner ring ni I:I rpm Inner ring rotates to load

Speed outer ring ne I:I rpm [] outer ring rotates to load

Temperature of shaft Ti D C Temperature of housing Te D C

4141 EER

X E7XTIVAE A &S HEEE
REEELET, YEIIIRY)
OERENAZIEL. AE YI(3IX
EOR YITIE . F=3E D54
THSLTHEEIY(X 8BS
MERQ ITHYET, AE
(. T74)U Tldy B1DZ )
OELENADLLE TEOAGIA
FUFIH BRETERTSHS
OTEET, AL L, it
09 R DRE YITIE R 55
&. EITRYES,

MEIINERIAERILHDT,
BOIFTIHSIANTRY &S
(2. YA RIZIE R EADDS
& EEROERENAIART E AW
MU TFYFES,

4142 R@HAFEEICHLTHER

HEDMARLL T SEE AL TSI E TR, Fanhe TELBYFT, <D
B2 (& FEISHLTRERAREELET . N (TR DT SHERL . FEEZE
FAIFRLEL TLBIE A TY,
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4.1.4.3

4.1.4.4

41.5

MESYS 5tEYVZF D7

TXTIFR ERHRETHEE . ELLAAIMETTIN? OIS 3 T0R—5
—AE LR EADDBDTHNL, ELLOERTE THER TR LTI DT, AR IFEHERSD
YFEEA,

NN FEIIHLTEE

NERDIEEIRNERTRILTY, Z<D7Ir—a Tl SHRITE RIS L TRREL
TLFES,

RLETFTYNDRE
IO ERUh DREIR LSV DB A R OB UEE B L. ZolEZo7IVA R D
BBERICEY, SOV EHEEEEZTT

RFEARIFL

HIR—D ' — R TR EZNIN UL B DTSV ERTE T oL B— DR E7—AT
(FaL, FEZNIN UL EATIONES, WMEAEL, REEE., BEFSE
RIUABE T BN TEEY,

Configuration Loading

General Geometry

Frequency Fx[N] Fy[M] Fz[MN] rme[mrad] ry[mrad] rz[mrad] ni[rpm] ne[rpm] Ti[*C] Te[*C]

1 045 8000 O 0 0 0 0 1000 0 20 20
2 035 5000 0 0 0 0 0 50 0 20 20
3 0.4 2000 O 0 0 0 0 100 0 20 20

Resultsforl‘-lo + = * - -

inmer Ring rotates to load [] outer ring rotates to load

T IR R AP PIL TR TXRN AZa—T, AQEALTERAT B h T
TFANSFRIRGTDIDTEET, BIRSNTUVAG & (L, ST DEGL/BIEREA
NTBENTEET,

PR TT BN . =R GRIRLIAT SRR T Ao ihvcEEd, B-Rad,
FTRTDODANE=D)TLET,

=+ TR EFESE, T EARIN IVET7A IUDVorm AT TENTEET, IMERTINT
LB EZDEALIE, A 7774 I UE A SHEITNIIE S, 71 IUheDT—E3hA
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4.2

4.2.1

ANTEMSNADT, TLELERMEBZANINEE RS AH-OAL FTANEIITTS
WHEABYET, BRI, BB LT E AN LR(E, ST B R TTORR—
b HIDTEFT

B HE OIS OESIT, U E IS L TEERL TL B SHSEIR S 5]
BT, TR L CESEL TS & 5, R AIITYES,

MEDMIL FERET—ADVWTGHRESINET , EREANIMUSH T HER OF
i (3, BRBIVE THERDR/PMHFHTEM L TRTINET BROITrv)
AlF, COR—UTHRE UL CEIRSNRE AN ILDER IS L TOARRINE
ER

R

BRI, VI 7 ITEER RSNANSGFHE R OB E , AMVOPDFTHAN Lii—+ |
EXWE BN T ZTIIR N DH TR SNET , TTIVIR IR DK, AT
A9 LA A—DTA R R vF TG HIIENTE, 5T ECUHBBNICEFHISNFET,

File Calculation Report Graphics Extras Help
SW @R
Load distribution 3D [1] X
General | Geometry | Configuration | Loading u
¥
bz
Number of starts ns 1 Dynamic load number Ca 26.8212 ke [ =
zd
Mumber of turns nt 5 Static load number COa 90.171 kN D E}
Lead Ph 10 mm @ =]
Al dearance Pa D mm i
Lead angle i 7.25608 ° @
o ohi Tolerance dlass [
Number of loaded balls per um 4 15 [l
. 2
Ball diameter Dw 5 mm
2
Pitch dismeter Dpw 25 mm =
Contact angle a 4 s
Conformity ball screw frs  0.52 Contact stress [1] 7%
Contact stress
Conformity bal nut fim 0.52 - or load spectrum element 1
§ 1600
Shoulder dismeter ballscrew  dSi 23 mm [ = -
-
Shoulder dameter balnut  dse 27 mm 2 g0
]
£ am
5
3
VTTE TR 5 & k& & &
Position [mm]
Result overview & | Contactangle [1] & X
Contact angle
Reference rating life Liorh 1603.03 h  Reference rating life L10r 45,9268 for load spectrum_element_L |
60 ot
Maximal pressure pmax 1836.38 MPa Static safety factor SF 118439 % 50 o
2 4 as
5
= T
£ Limit {puter)
S w
7YYo 1w o w o wn o w o
EEEEREE: ERE]
Position [mm]

HROME

SR OBE(CE, 10 EERIckRRE S G | BERICEBL,, RRshES, B
EhSSMR S, BAAH T HERERHLES,

RO E (L. HEROHEROME TER TSN TEEY,
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4.2.2

4.2.21

4.2.2.2

@ settings for Result Overview X
Distance between rolling elements [SRE] Reference rating life [L10rh] f
Extension contact ellipse inner ring [dCiMax] Reference rating life [Lnrh]

Extension contact ellipse outer ring [dCeMin] Reference rating life [L10r] &
Free contact angle [a0] Maximal pressure [pmax]
Maximal contact angle inner race [aimax] Axial Stiffness [oxx] ”
Maximal contact angle outer race [aemax] Radial Stiffness in ¥ [cyy]
Minimal contact angle inner race [aimin] Radial Stiffness in Z [czz]
Minimal contact angle outer race [aemin] Ellipse length ratio outer race [eLR_e]
Reference rating life [Lnr] = Ellipse length ratio inner race [eLR_i]
Static safety factor [SOeff]
Tilting Stiffness around Y [cry] &
Tilting Stiffness around Z [crz]
Restore Defaults OK Cancel

ERIO)AS LT, HEROREIERATEDE TOE B IRIRINES KEZEFEAL
T RRULEBZERIOUANFSEL. EROREIER TN TEETY . ER
LISERDIEF L BRIDLE/ TR TEEYH A TEERY, FMROPEIZL E
BRIJISHE S ARG RIE DAHDR T SNET , DD, 3RE CRINLIZE B JUBDE0
EARTINES.

HEROMEDRE . STHEI7MIVTIHEK, 2~ R EIRFSNES . T0f=0,
fthDEF E THRILER EITZVES

EHBERLKR—F
FARR LK+ [3PDF 74—k TR SNET,

‘Li—> 4T3 AZa—T, Ui+ ONBEER T TEERY, Ui+ 28
HET T I REER LY, BL OVEL 2o AV IR AL RE T, T TD
R GABDFLBIZLR— ISR TG HIEDTEFT

AMULR—LDRE

AR, Aa—"LiR— oL R & (TTRE 2HE 5T, BRL B T4+—
bk TRETBHEATEES, PDF, DOC, DOCX, ODT(Open Office) Z7A—<wk TR
FIAINTEET,

LR—rATDHRETAX

FI4)U Tl Lik—+ DL B ITMESYS DOT AR sRanEd, SHE. “mesys.ini” 77
AIVTOTOEE H T H_HKSTHRARAATEET, OT1d, AVAI—T—TJ U FDL
SEHAXTHER T EHIWBYET , OTODPIRTE (L. R EE OEGLFEATES
FONIZEESINTUET, Ff=. YiR— S TL\ST71)L7+—=<Uk (DOC, DOCX, ODT)
A B DT I+ EHERL . ZoASLAR— FE T HIEE R HET, AOdEHASY
ARTBHIELTEET,
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423 H®RIFT4vHR
L DO ORE R (ZT T IR TRIR T AENTETT, IRTDT I IROLAR
— ISR ENATD. 120K FaAh TRELR AN N SNET,

DTSRI DA THRRS AZa—(RIRDE D) ZER T HE TF499A
ET7AILELTHMEREE 1L 1Y, ENRIL YT BT ETERT

4231 WEHH3D
T, AR—IUC bR IE 13 RITTE

RLTULET,

4.2.3.2 MG A
B 7RN—) LA DORT REAHEARI DL YT, HEARIG R
HERLTNET,

HEpIG7 [MPa)

& [mm]
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4233 EfA

AL (X, FFNEAM A" DI S RLTULE
T, —IBHE T 7IURE OR—)UWaC T
(%, 2 R—ILDRTELAIL, Nk Eo) i DR
ALITFETIVARISASTIEFE LS
TLET,

EMEAOERERETRI . BIFAEITD
HERA AR (I E R ORE IR DE R TRRSNTH
Y, COIHE . BIEFHRITELMIEIHATSN
LPAIES I

R—ILTE

COR [, FxK 4 DO S L THRAR—IUS
AN ZERLTULET,

4234

4235 HR—ILDEHEN

M & 7 R OR—) U HENET TI1IATER
HLFEL = 1007 a3 TR RV ERiE
Eh—TE THAHREL TRHESNTLET,
R A AL 3516, R—IVA E5E E (38R
EARI TEIELET, ST ELL T AR
T ERR T, ) IFEELFEA, —IL
DHERHDIE T DL, R OFER—) LR E HYEL
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EEOHEIIL AURE T O ITEES
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R—IL R EERE
NIRFEE O E TIIR—/UE DA IFE B S
gLy,

4.2.3.6

4237 EMISAHERYEE (KREH)
B K PV E & Drii— /Lo F R
(RS ERYEEIRTSNET, V5
T AT aFERALT, B DfEfhZE IR
—C‘%HO

4.2.3.8 ¥Efh~T%

BEAEM OTEIFCOH [ TRENTUOEY , &
BIHERRIDEEHE SN T,
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ERICHOBRNEE (RED

PVmax = 74.128MPa-m/s
Tpi(R1,b ‘

1, ball 38)

T (R ball 28]
16007 pTE( : all 28 .06
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= 2 ball 38Ne (R2 3877 0.04
12007 N SN T
1 “\.‘\\\ /’/’,a 10.02
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8007 B 1o
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5 MESYS NJLYEHE

MESYSHertz Calculation (Version 12/2024) |, m 3&fil -1 R 2BV
HERBE TG AETELET,

Lii— TlE, LT OFE R ERERR I 5 TEEY
o EMIEADRFEa
o B DIEFED
o MYADTIO—F
o HEMLMAITE R
o NG S
o IAEAMIG A
o IRK/N\ERBAMIE S
o A HAMIG HDFES
o EX/\EEREBAMIE HDRS
o FEflis H(kLAN)
o ZEfiiS H(E—ER

Lii— RRITNAT, #ERIIKODDI TV IRTRRENFT , Ll Ea—H—
A E—D1—ADE D\ A VB F-(JUSHRELE S TRIARIRE T, 1—H—
A—IT—RE R TR SNTUVSEFE(E, REE. YRR, TR 2o
ViR, A%)TEE. MILOEE. BAEE. HEE. BEETY.

51 AHANTA—4

AN GAABIFE TRE N TRRSINET
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- -
T MESYS Hertzian Stress Calculation - MESYS AG - 8005 Zirich (o [=@]=]
File  Calculation Report  Graphics Extras  Help
- )
& W G E e
Project name
Calculation description
Body 1 Body 2
Ball - [l -
First radius ru 0 mm First radius ra 0 mm
Youngs modulus E: 210000 MPa Youngs modulus E: 210000 MPa
Poisson number vi 0.3 Poisson number v 0.3
General
Mormal force Fa O N Angle between axes a 0
Result overview =

511 JRPzIMALHEBRE

Taorih B ETEREL, L+ AR TRRINAEEDHA HIEE T, Thd
[F, XEEDF-HETE DB MIOWTOIEBREA NN AERTHNTEE

-é—o

51.2 #EELTL3MIE
MR 2 AT RS T AR Oy TSR (I, Rl

MfE. BAE. T

EEEDFATOMENRBSNTUVES . TRTORAS HEARTRETY AN BISAVE

B ICRY, T ET mOEARIREET,

Body 1 Body 2
v
Ball
Ellipsoid
Flane
Poisson number vio 0.3 Poisson number vi 0.3

51.2.1 HAFEF}E

MESYS 5tEYVZF D7
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2

Body 1 Body 2
E *|  |cylinder -
First radius ru 10 mm First radius fzz -850 mm

AR OB A . £EEDEBETT, MEFE OB TEE UL S
VCHTEBL TG,

BREDFEZ2EE T L EIDAD, COANERIRTEEEMITIVES,

| Elipsoid - |
First radius rz 0 mm
Second radius rz 0 mm

51.2.2 #H¥EHE

B L COORIIEN VR GR7 UL AW E TS, @& OIS A1, RCH #
THNIRLTI A B2 M TIRLHEE HBYES,

51.3 —fig
General
Mormal force Fu 1000 M Angle between axes a 0
Length for line contact Lee 0 mm

51.31 BEOHEE
Tl M EAEE DR ELL TGRELTED,

51.3.2 ERIOAE

2ODIKIT I HM RS E (L 20T EM DA EEEE T H N TETY . AE
[ ISR &I FENS21ABASTHEIEELROBE TERERINETS .
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5133 HREMORS

2O FE AL TLSIEE | RIZEALORIEE R T AL EHHL0H. LORIZTR
T &I, 'General’ DFITH G T DA D I—IR D774 TRYET,

52 #HR

HERK VI IIFITEER RSN NSEROBEE | AV OPDFTRRR Lik—+ |
EXWE BN T ZTI4IR N DH TR SNET , TTIVIR IR DK, AT
O SLDA A=A AR AT HENTE, SHECH BB ZE HanEd,
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{11 MESYS Hertzian Stress Calculation - MESYS AG - 8005 Zirich =n =R <"
File Calculation Report Graphics Extras  Help
= i i
oW GEE
g X
Project name MESYS AG S i
Stress curve for body 1
Calculation description  MESYS Hertzian Stress Calculation fom 1.4
1000 oy
Body 1 Body 2 s N
z =
Bal ~|  [cyinder ~ £ 0 —
— — n
First radius fn 10 mm First radius rz =50 mm @ -500
B — @ 1000
Youngs medulus E: 210000 MPa Youngs modulus E: 210000 MPa 2
£ -1500
5
Poisson number vi 0.3 Poisson number Vi 0.3 S anon
General -2500
— o = o oM ow oo o~
Mormal force Fwx 1000 N Angle between axes a 0 2 2 =2 2 2 2 a9
Depth [mm]
Result overview =}
Contact stiffness R 96528.5 MNfmm Major half axis of contact ellipsis a 0.449213 mm
Minor half axis of contact ellipsis b 0.387133 mm  Approach of both bodies [ 0.0155653  mm

Depth for max. shear stress body 1 z(tMax:) 0.200101 mm  Depth for max. shear stress body 2 z{TMaxz) 0.200101 mm

Depth for max. octahedral shear stressbody 1 z(rOctMax:) 0.199579 mm Depth for max. octahedral shear stressbody 2 2(TOctMaxz) 0.199579 mm

oeMises:  1701.05 MPa

Hertzian stress pH  2745.55 MPa Equivalent stress body 1 (Mises)

Equivalent stress body 2 (Mises) oceMises: 1701.05 MPa Equivalent stress body 1 {Tresca) oeTresca; 1727.05 MPa
Equivalent stress body 2 (Tresca) oeTrescaz:  1727.05 MPa Maximal shear stress body 1 T™Max: 863.527 MPa
Maximal shear stress body 2 ™™ax: 863.527 MPa Maximal octahedral shear stress body 1 OctMax: 801.883 MPa

Maximal octahedral shear stress body 2 TOctMax: 801.883 MPa

521 #HROME

N IDT IR TINGEROPEL, RIEBELRRIRTRSNET . BR
DEEL, 53R > HER O E THRAT O TEETT,

(R Settings for Result Overview X

Contact stiffness [R] Major half axis of contact ellipse [a]

Depth for max. octahedral shear stre...
Depth for max. octahedral shear stre...
Depth for max. orthogonal shear str...
Equivalent stress body 1 (Mises) [oe...
Equivalent stress body 1 (Tresca) [oe...
Equivalent stress body 2 (Mises) [oe...

Equivalent stress body 2 (Tresca) [oe... "

Maximal octahedral shear stress bod...

Maximal octahedral shear stress bod... La

Maximal orthogonal shear stress [xz]

Minor half axis of contact ellipse [b]
Hertzian stress [pH]

Approach of both bodies [8]
Maximal shear stress body 1 [TMax;]
Maximal shear stress body 2 [TMax:]
Maximal orthogonal shear stress [1yz]
Depth for max. shear stress body 1 [...
Depth for max. shear stress body 2 [...
Depth for max. orthogonal shear str...

Restore Defaults

e

Cancel
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RUHERDIEF X BRIOL TR TEE I DN TEETY . FMEROMEICL R
BRIZITE G HE RIEDANRREINET , T, RTE TERRLIHESVLDELVE
ARTRSINES

HEROBZE DR E . SHHEI7MILTIIEK, 2~ R EITRFSNES . TDf=0,
BT ETLRLITEYET .

522 FHEHERLAKR—F
THRS LR [IPDF7+—<uk TR SNETS

‘Ui > AR 3y Aza—TUi—+ DN B EE A T 52 TEFT . LI+ 1288
2T T4 REER L BID VL Ve 3 FHIBR 5L TEERT, TRTOR/ D
A—BDRBFI LR SRR T BTN TEET

5221 AL R—FDRE

AR, Aok R BT &t (TTRE #HEST, BRR L T4+—
Wk TIRFTBIENTEET, PDF. DOC, DOCX, ODT(Open Office) F7A—< vk T
AT T TRIFT AT TEET,

5222 LAR—rATDHRETAX

FI+IU Tl Lifi—+ QL EBIIMESYS DET AR R ahET, Tk, “mesys.ini” 77
A JVCOTEE HR T BH K STHREIRAATEEY, O (& ASI—T—T)UIRFSL
St XTHER T DL EAWYET , OTODPIER E 1%, S fREE DEGLFERTES
FINBEINTUVET, 30l Hili— ST VS T71 )LI+—<vk (DOC, DOCX,
ODT) hX B D7 IL— FHER L. FohBLii—E4E T HIEERIBE T,

523 #RIZT4vHIR

FIFRIREG S NTOFv—+ (& A=a—"T 54O D [Graphics | Extras  Help
TIHYET, BED —2a TlE, FEISHTHELL -
A5 BT 9720 DT, AT H gt -
R BN TEET,

Stress curve body 1
Stress curve body 2
Displacermnent over load

Stress over load
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5.2.3.1 &1, K20 AR

AEHND(oxx oyy 0zz) . RKBAMI
A mAR/NEAEALIG S (0ct) (&,
RE T OTAAETRINTLVET,

5232 MWEIIXNITIEN

COR(F, R (1 &£2) AN, TTEDEM &L
1281, 2 FEIFE WIS B I obkFEaR L TLY
F9, LI=-HYT. delta (X0 i DB FREYZS
EH D EHFZ (TEO A B DR OR A =
=51+62DEETY,

5233 FMEIZHNT BN

Tl REISHTAINLIL B, KA
BrRS 7. R K/NEARIG HERLTET,
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Contact stress [MPa]

Displacement [mm]

Stress [MPa]

Stress curve for body 1

7N
25071
-250T
-750T
-125017
-17507
(=)
Depth [mm]
Displacement over load
00121 —del
0.017
0.008 T
0.006 T
0.004 7
0.002 T
0 +
= 83888888828
— N M = 1 W M~ © O
Load [N]
Stresses over load
—pH
22507 £
20007 —TOctMax,
17507
15007
12507
10007
750T,
5007
2507
0 } } }
© 8838828888
— &N M = W0 Y ~ @ O
Load [N]
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5.2.3.4 EfTHAKES

3 AR 71 . HEARHF O 8 SR 8 Ot s i 219

i [SRENTLVET, 4001

3001

= 2001

S 1o00f

£ 1001

“ 00t

3001
4007 ‘ . ‘ /

Position [mm]
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6.1

6.2

MESYS 77X 7 ISV T ILCABNZEE

TXTIWZOTIVCAEN 5 F 113351 fie B 8K 05 BV Tk o7 (Version 12/2024 ) [&,
AR ERMBITICKVEZEHOEREEELET, Shxt P Zim a2 iK1, 1
—H—H¥E DZ AR Lo TR E T AN TEET, FEOHO7EF 7B IA
=, U7V R CAEZ , YARO—Z8 2 5 E & T DoENTE, RO )73
AEETDHINTEET, M E(FEFE— R ITANFEIENTEET, BT DR E
(2. TEDEILEEZEE LI —ADEE A RETT

HERA T LT OT—HDER DT T RPOFOLR— LU TR EShET,
o O—ZHAMVDIE 7%
o 150 16281[s10) [ 2B 51| Ol 52 55 60 & AT LB T2
e 2R TEEIN-ERHAIME
o I ITHHDDR KT E SR/IVATE

— BRI R 75 ik

RYTE 7L, AR AU TFA A EIETE L THE U 9 TENTEERT, 7 54—
2 "-save” #HE STHE R AR TF T HEDTEFET, 5l T "MesysAxRaRBC64.exe

filel.xml -save"

KIRBRGETIVOGE S | ST ERFRIA BRIIEEANDIABYET . 2=, LLTD
HEESEIOLET , AN OH BERL. MEEMITETIVEEBELET, ETIVEA
A& TTREL, RS EHERAL TGHEEEITLET, 20k, #RET0I5
LIZTO—952LT, FEREFTHE IS TEET .

FEA T A3 570t Ya708 I mesys.ini DLV T OIE B L E A ETEERETE
EX

[axrarbc]
numberofthreads=2

4 AU EFERALIAEE | D AGRELNRADHE A,

A7

ARNTAFE RO TEHRATEAKODDANWR—CTREShES . AhT—4
(F, LT ORI IS 28D TY
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Geometry ﬂ

ol
Fo

6.2.1 —fi%
General Geometry of parts Bolts Bearings Cross roller bearings Loading Load spectrum Results
General
Project name [ ]
Calculation description [ ]
MNumber of parts Number of radial bearings
Maximum angle for mesh Woas [:I ®  MNumber of axial bearings
Number of bolted joints [:I MNumber of cross roller bearings
[] consider load spectrum Number of surface loads
Preprocessing only Reliability for bearings

[+ allow general geometry input

Calculation of series

T 0w

[ Activate calculation for series Number of steps
Start factor ] edfactr
Lubrication

Viscosity at 40°C nu40 mm/s | Oil lubrication with on-ine filter 1504406 -/17/14 ¥ <

Viscosity at 100°C nu100 mmfs Temperature Toi

[ contains effective EP additives Calculate modified life

A

6.21.1 8—YOH
B2 (%, LXK OO0 Y THE K T BN CEET, BE. 200y —UTHE B INnET,
7 \—=V L I BR [TV FEE A

6.2.1.2 R7YLT O

FUTI, TEUTIL, YORO—oRT ) OB EIRELET . B% . TU7/UE = (&
@, 7X 7R Z (RESLETT,
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6.2.1.3 Ay aD-ODERKRKAEE

ARE AR OAY DD KA EEE R T SN TEET, 05 ELIIEE . RIL
M, O FBAERDAETT, COAEINKTBIHITETH, KETFH
CHITEEEAL

AEERECTEE, 1 VORI AL HBETREME A BYES, AE DS ELRIELL -
DIZ, LLEE Db K OW DRt EE T HOTENTEET,

6.2.1.4 RILMFHEOK
12N L O U DR FIR ST RIRE T,

6.2.1.5 WMEARIFMNLEERE
REANIN WEE BT HENTETT, VRO EZADIL TGS L EH
DRI OHETE BT HINTEET, VA EETHEVME A (X, RFEARY
MLEBERCUHIBLGANEEEERET I EEAIHETT,

6.2.1.6 AHAIHDH
COHF A EB/ T BE ETIVONER DHHIITH, STE DEITEIFEAIZ TH
nEA,

6.2.1.7 —REKADNZHA

COATL AR EINTUVEVG S | KK TR EBEEROATERSNFT,
D5 E . IR DRI DDEAREA S1T 53T+ 52 TL 208 OEERZRIFB E1R1
RESNFT

COATL A ER NI Bl IREREDT STOEEZE R T EABYET AN F2iK
H T BRI UARF Al SNES, COIHE . Ay aT)La R LOVERSH. K
- FEEROADGE SO DENERBTAY AERENET

6.2.1.8 ERHENDH
HIERT AR EDHEANELL. TEET DN TEET,

6.2.1.9 EfhD

— RIS A NEF R AERRIE S . /U TR SR IR SR DR T
BI DN TETT, EMOHL EMEROHTY SERIFEHEERAII L
ATEFT,

PR TS Db, &M B DT STEE B TEET
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if) Define contact definitions >
Connected to Housing  Clearance [mm]  Consider tangential force  Stiffness [N/mm]
1 éNo 0 Fixed on contact 0
Cancel

RADFIE, 7 S~V ERIKRRE C/\IDUT ) ORE DAY, 2720 x—J0RE D fit oy
EEELTY,
2% B DIIE, MDY ETEE BT DN TEETTY .

ARTOREMIT, EMLSERISEREOREZ )T LEIA ERARFAEISONT
(FREEATahWY., 35| B TER T H A TEET

o "HEMREITE "I, HEALEE DEER T M BN EEH R LET
o "ML "3 HR T R ADHRABYEE A

o "B I BIJERA R OHMRADDYET, F-. BEOREITEARIAVERT
BIENTEFY,

RO ORI L, [FEALEDSE EATHEETYT, 0KUREMELELNSEE .
ZOEASERRRAIIE < HONET, Thik BRI T —U2Z2 R B E T 20H 3
TY Ml L/ — CHfERENGT=, TORNR IFAV A AIRFLET,

6.2.1.10 S AYEHZDEEE

B OEEEL TIH/UTI0% T, COANITHEREEFR K1t EIFERSE
nEd,

EREE ITO#MZ TRILEISRESNTLET,

6.2.1.11 YY—XDEtE
T EIBREENTEET, V)RR ES—RETE T HIENTEET,
RYGTEORERBUT IBODRE . REOTHEDRERRL BHOYDRE %
FEALET ., 20 FTE DATYIOMASTESNET, #ERITOLVTE, F50qy
IR TR SNAR B RTYIDERHAIEETT,

6.2.1.12 ;8 ;H

BEERFEGETETS-OAL BEROERIWVETY, BB MOMEIL
40°CL100°CHOEEEZA LT, HiEMDREISH L TGGHEINES,

MESYS 5tEYVZF D7

©2025 MESYS AG




MESYS 77X 7ISOTICAMZEHE

6.2.2

TBREEE T R, BEEH B HLnmh SHAROT LK 1R
RYBHESHIEBSNES, MEEREANS NG S . AHRHBRIC, 2 R

#I130.1 ISEDEFES,

BB MOERE MR eCTEEINET, HEMIABE RZNMEFNHGDHES . FEIR
FRINTE, BHEEEAVNILIEE . Thida o REIFEES A D TERT
e, R, BEMOE S EISSTREINDD, F=FA—FHEoTA AShsh
DNFIATY, #EShLe FRBROBEEUT ORITRLES

eC

BRE
Dy <100mm | D >100mm

BOTHE LS E
RBOEE FEEOM T2, RRESH,

= A E
B VI—THBSNIAA L, ERECH—AHAL|  0.8~0.6 0.9~ 08
BEALT-BAS DIE 5

EEDRRE
AW IVE—THBENTAAI, EHECH)I—RE A 0.6~0.5 0.8~0.6
L. BRS80S DB 5 i,

BEDER 0.5~0.3 0.6~0.4

EEDEFR
=)L DEL R H 18 i I— RO V53—, 0.3~0.1 0.4~0.2
BB SDEE R T

EEOFE
EROHLVEELE, S~ IDR+ S ERT U OE 0.1~0 0.1~0
EO

R ISRANGH R 0 0

IN—Y DK

IR IRER TRELETS & CREREYER) [T EVICA H TR EIRBYE
ER

—BRLTIR DA DDA THEINES . KERLVEE DR EFEAL THRIRERTE
FERIENTEET, RIORAU EEDOSEVEE L, OISR E TN TEET, &
Dt=6b, AN THEDEE25 DNSH 5T ZEDTEFT,

—IRRR A DEE DT BE, EE DS ORI LT AR ER TE I HENTEE
T, COIGE . TRTOEIZEETE Z LS THUIAZSELY,
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6.2.2.1

6.2.2.2

6.2.2.3

158 O 2| BRI ER T &, 20 UM B EE B AT YCEE
T o MRTRIEIO —VOFEAGT E DA fE S, 0—5—8% (L—R) ORI
HERIJIEASNETEA,

B T O G DB I OEI B ASTEET, PR, SBIRSNATEaE—T Bh\
A EEIRSNTUVELG B IFFTLLMTEER LT, = RN LE R SNI-1TEHIBR
L. BR2ANFTT—IETRTHTLET,

General Geometry of parts | Boltz | Bearings I Cross roller bearings I Loading | Load spectrum Results
Name || | @ 1z
Speed n D 1fmin Maximum element size maxE EI mm
rCoord. [mm]  y-Coord. [mm]  maxElement [mm Bearing/BC
1 100 40 0 Mt specified
2 0 40 0 Mot specified
30 60 0 Not specified
4 200 0 0 Surface load 1
5 0 30 4 Mot specified
6 140 0 5 Axial bearing 1
70 -30 0 Radial bearing 1
3 200 0 5 Axial bearing 2
9 0 -40 4 Not specified
10 100 0 10 Bolted joint 1
11 100 40 10 Not specified
4] (=] [%8]
BERxH(4X

BROHARL, 1 ICEDR K YA X, F=F14TOT—T)WBSI B TEET SN
TEFT . 0ZA NI DL RENEITZVET

INUITHITARE T HH A E, JYBLDILAUALETY, —E DG IR TH
NE N DDERTELLETIUL T A TEFT , BBIE WD A DHEE L EHD
BERIWETY,

(6] 85 3%
HZFa A REIEAIIREREE —ICHIE R T AN TEFTT . LB R
9 51=8, $HA/ —IIKE DEERE . o/ —UITE DEIEH LT DA TEFT

ER&EH
BREHF MTIHIER T AN TEEY , LT DERHIEIRETT

o TFUTIEE: COEDY NTD/HESFCTIUEELETS
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o TFXTIVEE: COEMDITARTH/—+FRE7X7ILAERIEELET.

o SUTILTEXUTIVEIE : COE DT RTD/ KR ESDTIVAREFXLTILEE
IZEELET,

o LR AU DERERAN-ODE £ [THYFET .
o TUTIER: FUTIERZ AMERSNTULSE TY,

o TXTIVEATZ: TXTIVEAZ AYER SN TULVDE TY . COA DX 7HLT
JUE R DAL E RO fFERAShET,

o  JOROA—SAFL: JORA—oATF L h¥EH SN TLVAE TY,
o MEHE: COEIFTEEFNTET,
o i/ URRIKRIREADEAMAE B INTLVET,

6.2.3 RILMFEKE
CON—U T, I TS DIODT—5EE BT 2N TEFTT

General Geometry of parts Bolts Bearings Cross roller bearings Loading Load spectrum Results

Bolts

@ 1y =
Number of bolts z Pitch diameter o] 240 mm
Mominal diameter d 8 mm  Bolt length L a0 mm
Bore diameter dh |8 mm Depth of bore H a0 mm
Diameter of counterbore ds |15 mm Depth of counterbore HS |10 mm
Assembly preload F 20 kM Shank length Ls |30 mm
Tightening torque MA D Mm o Amount of embedding fz |8 um
Effective diameter of bolt head area  Ckm |0 mm  Pitch of the thread P 125 mm
Friction coeffident head e [0.1 Friction coeffident thread Bz 0.1

PRI DNRERDIE, RIL/ SUTANSIEL TERS L, BEMERDS S [ B420N
—NANSIELTEFTT , RFDRSIIREHGEY. / YR DRUIET HIInFYE
ER

HIAA—RTHEELLGG S | 52— P DEE EREIFEAISERE T HoATE
F9 . WA RTOREF DAL, 1 —IDTYOER E LGV & I BYFET . HE
THnE, ERZNKLUTEHELRITIIEERSELN,

NFoiaddhIb CHIEESNES , TTORIU O 73R T . B
R IT A A EE RSB BUITH IVWEL T 84 & T HIENTEET,
VDI2230IZk5E. REMI10< R <40 MG E DL T =X, BEERERTERTIIBum TH
Y, BET2umTY, [FEALDIGE . fz=3+3+2=8um LFUFET,
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6.2.4

6.2.4.1

6.2.4.2

6.2.4.3

6.2.4.4

REDEVFIE, AU ORIE DF-H B BIGRIU DS EZET R T AHI M ETY,
Ffe, AN T A AT T M IVIDSE E T AR IR E T,

R IWEADTHERIE AR OFEYERLE RLEAUR YR OFER
DEIWETY,

_RT7IVYT
CDANR—UTIE, BZ ORSIRZERTE T DN TEET

| General | Geometry of parts | Bolts | Bearings | Cross roller bearings I Loading | Load spectrum Results

Radial bearings

Mumber of rolling elements z @ 11 =

Diameter of rolling elements Dw EI mm Surface hardness HRC
Dynamic load number Cr ko[

Fitch diameter Dpw mm

Effective length of roller Lwe D mm Static load number co kL

Radial dearance Pd l:l mm  Fatigue load limit Cu e O

Axial position pa l:l mm

Type of profile Profile according IS0/TS 16281 + |

Axial bearings

Mumber of rolling elements z EI & 12

Diameter of rolling elements Dw EI mm Surface hardness HRC
Dynamic load number Ca |537.953 ko[

Fitch diameter Dpw mm

Effective length of roller Lwe D mm Static load number o [

Axial dearance Pa mm  Fatigue load limit Cu | 386,908 kv [

Axial position pa mm

Type of profile Profile according I1SO/TS 16281 « |

REIADOH
O—>—0#E. CCTEERT A EIRYET,

CANDER
O—>—0NHE &IX. SCTEEINETT,

EvyFAE
O—>—MOh LG AEVFERIL, A R AT TERT A EHIBYET, T7
JUERZ TIE, EVyFARMNERLI-FEERLGDIGE . EEIRTINTET,
O—S—DEDHES

A—>— DA RSweld. BRBFECGHEOERLLDORITY . B—5—DE RN
FEZSILVABDTY,
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6.245 STTFI/FTXITFILTEE
TEHI —VOTETEELLGLVDT, TEFOA NI BTEH, AHTEOR IR ER
ETILE(IHYFERA, T=FHE RIS DT IFRIOE VT EETT,

FREBEDIESEL TERINTT

6.246 TFTXLTILE

05— L OFXLTIVARDMENANENET, TAL TR DS E . 74
XU E (F —YDRIRSN-E OB | SR OTRE NFET

6.2.4.7 ZA77A4I)
RiE. 9V E . O——0TO77/IVER TE T HENTEET,

,' i#iDefine roller profiles x|
| Difference between effective and total roller length Alw 2 mm
' Number of roller sections used nSec 41
Roller
Type of profile Standard profile according ISO/TS 16281 v~
Profile definition over effective roller length v
Inner race
Type of profile Tangential crowning v
Profile definition over total roller length 4
Profile pr 5 m | =
Unmodified cylindrical part Lwu 80 % =
Quter race
Type of profile User defined v || g
Profile definition over total roller length v
Profile pr 5 Mm
. A

—REGA DL T, O—FDEHRSE IR DELVVEE R T HDTEERY,
NFIO—Z—0RItEER O, St RIS EEEZAFTY .
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RO AL L FHTHOLEIDIES, B2 av0h% GbEEt
B ORESGTERRALIVET,

TOI71IVDEZEIZIE. LXK DA OF T avhHE SN TIVET,

1

MESYS 5tEYVZF D7

I1SO/TS 16281 L AT TOT7A )L
ShiZ, O—>—0xt 70774 )LEE (L—R) LOTO771 ) LA Y, 12
EDOTIAINEHERLTET,

Xt TO77m)L -
HITEEZEZEL, BELTVEVABEH R EERTHENTEFT, UT
OFtEXEHERALET,

_
1- {_ilxl:iwu}z
D522 \Tld, PATIARAZLY., 1S0/TS 162811 =74 )Lk O

HITEMNR M EINTT, BLABEAEHZ OTIH U Ok IT=E (X,
3000M Pa (D fif it~ 711 2% its 9750.00035%Dw [TFZVUET

EIEREITOT7AIL:
HITE L, (Fujiwara, etal., 2010) HSEANT-LL T DA K IARESTEHES
nEd,

P(x) =pr-In

1
P(x)=A-In
=
Lye—Lywy
(1 =12\
4=2D, - (M)
ERALT E

1SO/TS 162811255t # TO774 L& -O—5—f TR Rk (FHEER K
TIFL, prdBR KIELTRK EEYET, p = 3000MPa Epr=Infinity Z{F
FAHE FER(FEEDISO/TS16281 [Tt of =%t # IO 771 )R LI 5 YE
T, COTOTPAIOM T2, & IR O—F— NEHISEIG SNE
T

BRIz
M & R A R ICAIEEE, TOTr IVEE RT3, EKITOEE, BIES
NTUVELVHE DR SDEN S EE E T HENTED,

: —_ : — :\\:
FILAE—5—0F L TFF7IUE § M EE AL TIaor Ve
ERLES, RITE. REEDVIA—ROEE. EMFEEERTEHC
ENTEFY,
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6. 2DMEMRFE:

MESYS 5tEYVZF D7

& “lwu” ZEDE 1A/ UL 2 DD R R E IS TREShES . £
1HZOEIE BNE "wrl” L TEEINET , BEHIE, “lwr1”> “lwu " (2
HYUET, “lwu ” (X, 2D0F B DAL D= “ERAISER E T HIENTEE
T

a8k

8 "e "ETOTFAIMDRIEBERS Iwu "HEETHIENTEET, IEH
[Te =2 HpYFES, TOTrUIILL T OXAEBEShET,

P(x) = pr- <2|x|_ qu)

Lwe - qu

T7A IS HA L

TrA IS TOT7A VERHFADTENTETS, T—HIE, B1TI2DNIE,
TXUTIULE ETOI7M LR ITEFEE TN EHBYET , 7HT7IUL
B [I0—S—DRITR—) TSN, RITE (FTO771 )Lk ITE DA A E
TR ) TENET, LIAYST, PR TIULE [ZFA ~+1, E(AZIFo~
10088 2% A 952N CEET,

FEBI VTN TrAIVELTISRLET, chld, BIZREHZE (L—R T
A771IVEEIRLTULVET,

-
" profile - Editor b B
Datei Bearbeiten Format  Ansicht
Jfaxial_Position profile ”
-1 1
-0.7 0
+0.7 0
1 il
4 r
|- 4
Roller profile E
Roller profile
— D01 —Cu e profile
E -
E  goo3t
o 1
S -0.0057
o -
-0.007 h : : ; : : i
Axial position [mm]
Roller profile
—Roller profile
—,  0.008 ~—=Inner race profil
E 0.004
E
% 0.002
5 o = =
& 0002 \
-0.004 ; ; A h ; i A
Axial position [mm]
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—O—FARFTETXTIVE BRI A8 % Tl A OA RAE
M5 E . TOT7PMIUIEDISRIAERINET, EftA NG RIEDEE (L.
TOT7 A IUERELHEYET , LI=hYoT, B (5 137007/ U B &
5 Z2FFA,

9. FPAINERFIAFI(RT—)7L)
AT a0 T INERIA R " R, T—AETPAIDGER ARHAFNET , =
AR A aERTBE A7 ThNERA, TXT7IVAE 0RE
R&Elwe/2~+Hwe/2F-30~we DEFH TE ZE T I EHBYES, 70
F7AUL "mm "B TE RSN RT3 ThinERAS

10. 1—HY—AH:
TrPAIIVEEEETHROYUIZ, TOT7MIORA A ET—DILTEE TS
EOCEFET, AL T, Fo. LRERBRITFETIULE [FA~+H ., T
A7 L% IFE F0~ 1 DIEFHEALET .
BOFATISLDRIE. EOTF7AIVHEIL T35 R LTLVET,

i@ Define profile for inner race

b &r 4%
1.1 —
2 -0.7 0 %
307 0 .
41 1 -

Cancel
11. 3~ ZFE O :

ECMAScript & S CA— R E DR EE BTSN TEEY . T8 X [T
B — 1 <x <+ 1EEH D', 'lwe’, 'lw’ BEEIN, BEALIE ' mm' T
T, AR DEREmm B AL TE 25N, IEOE THUFFrIITREK
BYFETS
B AL TIE "return 0.01*x**4;" FEf=IE "return -0.00035*Dw *Math.log(1-
x*x);" DEIEF M EAE T, FFLUT O,
if(x ' 0.5) {
return 0.01*(-0.5-x);
}
if(x > 0.5) {
return 0.01* (x-0.5);
}

return O.

6.248 ZTEWES

NRELAAR S/ DGOSR JF, BiZ DR EBREXE T IE5-DIREESEHERAL
F9, BEHS8HRC LU T D5 E A, BRBEHNIEILLFT BEIL VID 7T
RMEREFTEITHGEDAHEENET,
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6.2.4.9 EAEIERETE

EAFEHRBEIL 150 281 IR STEHEINET , ZOEIFA—AFoTLEEST
BENTEET, WE (X, 58HRCERFEMG S . KL T DLIIE EINFET,

~ '\s58

AFRBREMNM—PFALSTANSNIGE | TILL L OREE ZLHERITE RESnE
Ao

6.2.4.10 EXFHERETE

BTERFEIL IS0 76 I STEHEINET , TOEE1—Y A& TEEETEILE
NCEFT, BRERE (X BERRO=OIZRDIEFsHENTENED,

HV \?
1= 2{ggg) &5 =1
ARBEMN—PFALSTA NSNS S | TILL L OREE [ZLHERITE RaSnE

‘A%

6.2.4.11 EFHHE

R E (L, 1S0 281 447 B3.2.1.3 I STRHESNFES . COfE[FA—F—hLEE
FOMTEFT .

6.25 HORAO—5RFYL4Y

| General | Geometry of parts I Bolts | Bearings | Cross roller bearings Loading Load spectrum Results

Cross roller bearings

Mumber of rolling elements z I:I & 11 =

Diameter of rolling elements Dw I:I mm Surface hardness HRC
Dynamic load number cr l:l o [

Pitch diameter Dipw I:I mm

Effective length of roller Lwe I:I mm Static load number cor D ke L

Radial dearance Pd I:I mm Fatigue load limit Cur D ko [

Axial position pa I:I mm  Type of profile Profile according ISO/TS 16281 ~ |

Configuration |Cross roller bearing b |

Calculated as |Radial bearing b |

Contact angle a I:I =

HARTSRTA Tl DR TORT LT, 3ODEMDANABET
T

XAl — Ay
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HARA—SRTV) AT DI, TorXaTnhVEh 22 FEAL-St EERIRETY . <D
BE . TXTOE——hE LA RZERLTUOES,

A—>—0# . BT—XTOEEHTY, JRRO—SATL I D5 E | B THD
HEHBYET,

HTEHE
32 (L, TXUTIERZ E-ISOTIEZ U T E T5080CEFT, ERITE
CT. Ca. Qa. PaFf=IdCr. COr. PADLYFNADA H L TR TINET,

&R A
HEAR A (340° ~50° O] TIEIR TEET, 1Z4(345° T, 7ToTaFHLHVERZ D5
&, FREHEIF20°~70°TT,

6.26 f®E

FEILL KRR ELAFTEHIBYET . BRI EIL, FEDEANRL—XTHE-
&, EINFT, EPFRE(Q —IDRNE TOHEETEET .

General Geometry of parts Bolts Bearings Cross roller bearings Loading Load spectrum Results

Surface leads

Force in x-direction Fx 0 kM @ 11 | =
Force in y-direction Fy  -200 kN Moment around x-axis Mx 0 Nm
Force in z-direction Fz 0 kM Moment around z-axis Mz 0O Nm
8 iz variied in series B calculate stiffness
Point leads
x-Pos. [mm] y-Pos. [mm] z-Pos. [mm] Fax [kIM] Fy [kN] Fz [kM] Serl
¥ = 8

"N-ATEAL “HBRIRENTVSIE S . R EITN—AD7IT Tt B R ERE
L TNFENET , SO avld, RERRIN UTHEMZ SN BERSIES,

"Rt ESE T MBS E | BIRSh-E ORIl AR Hah., L+ 58
mEnEy, FIbET RAE ISR oTHE S Sh., "o R ORIt Rt EahE
T, Ui NDME L. IV TFA TR VIRDE R AR OERTY,
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6.2.6.1 ERE

ERIE I, 32NN A5 L2 DODEFE—AU 5T DA N TEER T DENTERT , yElFED
YD IV Z | HINSEL =D, A W TEFE AL

R EITONT, V—ADRH E TRE DRBER LANINGEIR T O TEE
T BIRLGGE S (E, TRTORERTVI TR EIF—EEEBEINFT

6.26.2 EhHE

SR EE DD N ERFOANIM LB IZLSTERINES , MERDIE, /N
— VORI T T EVERE A

R EITONVTL, - E TR E DR BERL S0 ERETHEEERTHC
LLTEFY,

REEIL 5ZoNIIE DRI SHOE RO REERLTEASIAIZD, I E
DFIDIFEBRSNALEIDVES .

6.2.7 FEARIRMIL

FEANIN A BRI TZ OGS "RFEANIN IV A—UTEER T HN
TEES, 777 "V—ATEAL " HERE SN T BRI DHRRENET

| General I Geometry of parts I Bolts | Bearings I Cross roller bearings | Loading | Load spectrum Results

Frequency P1-nlrpm] P2-nlrpm] SLT-Fx[kN] SL1-Fy[kN] SL1-Fz[kM] SL1-Mx[Nml SL1-Mz[Nm] 3
105 20 0 0 -200 0 0 0 El

-300 0 0 0 @

2 05 30

6.3 R

General Geometry of parts Bolts Bearings Cross roller bearings Loading Load spectrum Results

Results
Clear results Current result @ 33 =

Factor for displacements Angle for graphic deformation a
Minimal stress for graphics Omin MPa Maximal stress for graphics Omax | 200 MPa

Calculation of stiffness

1 1]

Radius point 1 rl mm Axial position point 1 yl mm
Radius point 2 rd mm Axial position point 2 y2 2 mm

|:| generate short report

MESYS 5tEYVZF D7 ©2025 MESYS AG




MESYS 77X 7ISOTICAMZEHE

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5
6.3.5.1

HRA—DDTOTITBE . H175 FEA M EET DT I SR I T 3 %
T AR AT FITC, REHE T S0 TS

T D5 DHEK

BT DFDFHL, TS0/ RSN SE T OB BERELES . 3DE2—42D
BTt A IR EES

EHIT ST ARDAE

2DE 21— TR FISh Bt A R E AT GRIRS BIUATCERT, / UMD
SADHAPIFLTHRLAEMERSNES
557499 A= DR ERKE A

EHIATIS LD E N — WS CR B CEET

BItEDEtE

Rt DEt R &, A HER A DI TISLENE S B0, 220RA U EE &
DHEHDYIES . VI T ThioMm DA E £ Dr-hAETEHEL., Z0iERE
Bt DRt HEIEALET .

T357499R
3DE 21—

3DEa—E, Y IRDENRF TRIELSEHENTEFY , Ff=. Ol F—ZHLTRETS
CET, YA REEE Y HoNTERT

Geometrie 30

RSP ST T

6.3.5.2 IXRTHKEER

Ak Ea—E BRADTERIN A EZFERL TBREMIREILI-LOT
ER
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Geometrie 30

b AIFE- g

6.3.5.3 #% 3Rx
SRTEZ U TRE N MERR I DNTEET,

Bearings 3D

Db ATFET g

6.3.5.4 ik

T4 TAR 1, TITOERDE I F A TEES  AULaDRER AT U 080 =2
5| O & OFERIFI A TEEY
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Geometry n

!
E‘:_E_h__“"l

T oo

—

6.3.5.5 ZEH

DI000RER 1§, e SNI=A EITE R SN AV aZRRLES, RRZETH
T BTN ODR FE TI—ISNTULET,

RADRITH T, 2B B DR IFE TRRINET

Deformation n

Il

[T T[T 1]
!

PR

g
|

6.3.5.6 ZfiI
FEIRLF-m O ZFAE LR RLET,
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Displacerments n
Displacements

=  -0.015 A

E  go21 ulz
£ 40.0251
E -0.03 4
Lﬂﬂ_ -0.035 1
% -0.04 7
-0.045 7
-0.05 4
-0.055 4

L I T o o I T o e o T o i s B

(] T = [ ] il L = [ ] = L = [ ] il L =

— — — — (] [ I | (] (] (A ] (] (A ]

Angle []

6.3.5.7 WMERYMICHIIZEME
V)—ARTEDSE . FEZRBISNTEFHEMERRLTUNET,

Mean displacernent over load n

Mean displacement over load
D bl U .

-0.005 1
0.01 1
40,015 1
0.02 1
0,025 T
0.03 1
40,035 T
.04 T
A0.045 T
0.05 T
40,055 T

Displacement [mm]

= w1 e ™
o o o o

0.2t

~
o

o1t
0.8
0.9

Load factor [

6.3.5.8 WERBMICHTLHHEEZA

FHEA LR RIS, FHREALTEORBUIKFLTHATISLTRIRNT S0
TEEY .
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hean tilting angle ower load
Mean tilting angle over load

] ¥
-0,0025 T =
-0.005 + L
-0.0075 +
-0.01
-0.0125 T
-0.015
-0.0175 T
-0.02 +
-0.0225 +
0,025
-0.0275 T
-0.03 T
-0.0325 +

Tilting angle []

.91

1 4 U 1 1
+ 1 > ™ «
= = = = =

0.1+
0.z
0.37

Load Factor []

6.3.5.9 N—YDEMIKEH
I NYOEMIS D IECOFATISLRINET,

Equivalent stress n

200 MPa l
100 MPa I
0MPa

6.3.5.10 IX\—YDTXLTFIL. . SVFTIL . B2zl h

SLIHFATISLE, 1 =IDTFRTIUE A FOTIUS A Bt v Ut HERT
LES . WAL [FHER NV TE R T AN TEFTT
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Axial stress n

200 MPa l
0MPa I
-200 MPa

6.3.5.11 R7YL T DIERE A

EHS AL, O—— DRI o TR TRSNET , T—F—~4—TJ—ATIL, 12D
BATDETORTIN R LTI DOTTI10I RN RS, Liv—~ TlE, &7
G L T DOFATISLORRENET

FATISLADGLE [, O—F—DFILER R ET BT TIVEIETTOTIVEIZT
T, FUTIEZ D5 E . RELEIORELF L TY, fEROIE. EHZOE@mASLE
AR ASTITUVES , 7X7IVEZ D5 E . AR IFFFE T, L& IERAEIASMENS
HoCET,

Pressure axial bearings n

Pressure axial bearings

——Bearing 1 lower
=—Bearing 1 upper
o Bearing 2 lower

EArNG -~ UDner

1000 T
00 T
00 T
Foo T
a0 T
500 1
400 T
300 1
200 1
100 1

Contact stress [MPa]

=

-0+
75+
10+
125+

L L
i i

-12.5 1
-7.5+

Position [mm]

6.3.5.12 AEICLZEMIEAHD

BALES DL, AEIZLOTRRSINES , O—7— LD KIEMIS AHRRINET,
£ FEBOldxeEh . 270° 1378 5 YES
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Pressure axial bearings over angle n
Pressure axial bearings over angle
1000 T ~—Bearing 1-upper
ag0 1 —Eearing 2 lower
E. 200 + —HBearing Zupper
= 700+t
wm
@ 00 T
w500 ¢
B 4001
5
S 30071
200 1
100 T
(] L = = (3] L [ [ (] L - [ (] L
— — — — (] (] (] (] (4] (4] [}
Angle [9]

6.3.5.13 AEICKSTE
A E LD hDS N DR M EFATISLTR RLIAADTY, O—5—8& (L
—X) Bl DA DEET T,

Forces axial bearings over angle n

Forces axial bearings over angle

Besrifgt

2750 7 —Eearing 2

2500 71
2250 71
2000 71
1750 7
1500 T
1250 1
1000 1
750 T

500 T
250 1

Force [M]

100
125
150
175
0
225
25071
275
300
325
350

Angle [7]

6.3.5.14 O—>—JO774JL

B—>—070774JUE, COFATIILTRREINES . ZICANDFoIIERSHh
ESE
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Profile axial bearings n

Profile axial bearings

=Bearing-1
—rEearing 2

Prafile [mm]

i T
Fo T T T = N T TN
i [

-125 1
-10+
75+
75T

107

1251

Position [mm]

6.3.5.15 AEIZLBRILITE
COEATISLE, AEIZEZRIU R EERRLE-LOTY,

Bolt forces over angle n
Bolt forces over angle
18000 T
16000 1
14000 T
120001
Z
o 10000 T
=
£ 8000 1
6000
4000 1
2000 T
0 L= L o L =] L =] L é (Tg] T = L o
NN 1N~ O N N ~ O 0NN N ~ O 0l u
R I T B o B o I o NN M M ™
Angle [7]
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7.1

7.11

MESYS B HERT

M S EER7OTE (/1 \—32 12/2024) Tl&, 150 21771-1lue) [ HESTHIE ORS 1k
AETE &N, 150 6336[30 [HESTHREASTE SNET, ROMAEHHHR— SN TUVE
ER

o 150 21771-1[0) (ZEBU I E R DG E, NEEDFEE . TTOADEH
NDERIL, EL&EOXE R IqFERSINE D, VIR T7ATEDEAL TERAS
nFEd, NEEOEHOA. II1TRAZREINTET,

e 150 6336lul /¥ 1,2, 3,5, 6 |[ZEML-EERENE, FHTIEESDH
BUVR(IISFEESF AT avhFHESINTUET,

o TMEANIN ILDYR—, EELIVIITNAT, hBHARE . BRERN. =
TAFF IS DEEFZR BB ERNIN LTEER TEET,

o B—pF, Y7, REF-IIEAHEVDERT TR
o TAYE FIIEOREM. FaLLHBNVIDI TR

o 2DFEA ZFRALI-FEA R—RDE WL N1, [TTITEEDNGE . R REEE-
(L@ E DA G hhveE A TEFET,

o 3D-Gear UAAN L STEP IVRR— L CHIAAIEETY, IE@mEI AV,
10™*m,, cos(B) KUBLE L WEE TE RSN, SEAISASTRLEShET ., SEA
ISR SIFEE X CAD DRTLIIKFELES, JE. TJOT7(INOTTUIDEE &
BEFENTLEEAS

AFNSA—=42

A 17 55A—B—FA 5 DI TR—U TR R ENFT

— &
RADAAN—UTIE, TOOob B ERBITINAT, LXK DADREEITIMTEE
ER
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@ MESYS Cylindrical Gear Pair Calculation - MESYS AG — O *

File Calculation Report Graphics Extra
e @HEe

General Geometry Reference profile Details for strength

m QSQES Cylindrical Gear Pair

Project name

Calculation description

Settings

] Consider load spectrum Minimum tocth thickness factor Sanmin 0.2

(] Use diametral pitch instead of module Width to diameter ratio b/d 1

[ Calculate root stress based on FEA Geometry for strength calculation  Nominal ~
[T FEA root stress based on virtual spur gear  Thermal expansion is not considered ~

(] Continue on geometry errors

o MEANINEBBLIATRETIGEIE. "FEANMIESEE EERLE
ED

o ANVAINEVFEANTAHE(E, "B ILORDYICEREVFEER 2%
RLES

o FEA [SRXETTIS A DRt EERRITTHIENTESY, [TTITHEDSS (L &
OB T =3y ) LT B B | T DX CEDYTEFRT

o TORISHHITRAT DRESN TGS | VIR Iz7II R IS—HFIHFLLLF
Hh, COIBE . —HIORER AR TE DA AEMEAMRYES

o R/NMEEREIE THAAVNS MG E DE & IfERSNFT
o IREEE DRI, IRDODIAZEREIAERSNFT

o BMEMFE T DE IR AN TEBINABIRI LT, LXDHOAH T aunt
FIFATT82 T, 1SO/TR 6336-30[a1sl Tl HRE YSVF |6t L TR/INE R OREUST
EEHE AT ACEDIRSNTUVET A, THUILAR—+ ROTRTORI I S#E S 50T T
[IBYVEEA. DREI—INRDBKEZVGE(E AET—IRAOFEHEE F-I35&
INEEDWTIAEER TN EIBYET . x/NDEEIL BISREIZLTEE
T, NAHEVEDSE . ERORARIISC T, R XIEF-TR/IMED ThAD
BEE YL HEEABYET

o BB\ OBRME R EDHE WE(TE BT HITEET,
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7.1.2

7.1.21

7.1.2.2

7.1.2.3

7.1.2.4

27N
WEOBREEON—TERINET

i MESYS Cylindrical Gear Pair Calculation - MESYS AG = [m] X

File Calculation Report Graphics Extras Help
el $ES

General Geometry Reference profile Details for strength

Mormal module m, 1 mm zmnx1,a -»x2 ~
Mormal pressure angle o, 20 ® Required life H 20000 h
Helix angle B 0 o Application factor Ko 123

Center distance a 0 mm o Reference gear Gear 1 w
Mumber of teeth z 0 0 Torque T o Mm
Face width b0 0 mm [ Speed o |0 P
Profile shift coefficient ¥ 0 0 dh Material gear 1 16MnCr3, case hardened, Eh, MO v| | 5P
Tip diarneter d, 0 0 mm g8 Material gear 2 16Mn(Cr5, case hardened, Eh, MC v | 5R
Inner diameter d 0 0 i Material housing Steel ML
Normal tooth allowance DIN3967 26 ~ ¢d ~ 26 v cd ~ o Lubricant 150 VG 220 mineral oil v || af
Tolerance class 150 1328 6 v R4l v (6 ~ R4 ~ Oil temperature Bou 70 C

TIOTATIEA FTHEDERIZOVTIE, B EDJRERIRTEFT, EDELA A TED
BN N THINEEERLEFT . mED2 DOATF AL MIVFERARDA L LT
ERYIEEFELEFENTET,

WEAE 21—
HWEAES1—UL EOVMREERLET . REEE L m, -n/2. BEERE
d = zm,/cos BT,
HWE AT 12— DU, FAVASIIEVFEHERTH L TERT , Chid
1 25.4mm
d=——
m, in

T

HEAENA
HEAENAL YUSLSTERYES, REAE(X20° T,

hilha

NJOIVETDIGE . DT IFANTE LR TIIE<RLUTETYEST, NJALFFT
[, FIE (FEYZLDEIZH BIENET , NJAILEFIEE AT T EHEZELET

P-NEVEER T AL RLNDARAEEE TEERY .

ol BB R

DR (S, 2 DOMEHE ST 7O OEERETY . = NIRRT HE, FIDER
B DR EEERTEEY .
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7.1.2.5

7.1.2.6

7.1.2.7

7.1.2.8

7.1.2.9

B3

NEEDS S, EORDEEERT DL EHIDYET . &Y DR E THIE—A N5
B. VDBV OB EEE AT ELBYFT

i

5 O 7 OE R (3R G H5 S HYET . - NI ZEA T 5L, 2 DO 7T DA
TN EERTEETY .

BRI RE

BRAL R B, BLER DUV TOTPIWEE N EE BLES , A REMNEDSS .
WDEIAKREGYET,

T-RNEUEE R AL BIEEAER L R B ERTE TE. /\SURADENIHFE DRYIC
EREIRTEINET

(B Define profile shift X
| Profile shift coefficient X 0.145222 0 -mn ©
| Limit for undercut xrmin 00376482 -5.55609 mn
| Limit for minimum topland xmax 0.923883 3.11685 SN _
| For balanced specific sliding x 0.410786 -0.265563 mn ()
i Spanned teeth k2 13 |
Base tangent length Wk2.nom 308.003 mm ()
Measurement ball diameter or2 13 mm
Distance over two balls MdK2.nom 872.691 mm ()
Distance owver two pins MdR2.nom 872.791 mm ()
OK Cancel
WAEER

HEAERTFRL TOARTINET, - EERTHE HEMABEROHF
BEEERTEETI,

NE
RNEFFTREDRNEEELTT

7.1.2.10 HEAEEHFAIE DIN 3967

HEORFAZ (XL, DIN 3967 [TESTEFBEITRGEIR T DD, -2 AFERALTH
AR A—F— A NEHEFAL TEE TEFET
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21 o 30 ECOMFIIHF B E I—IR DIFEEZEL . SXFILDIN 3967 I[THESTHE
EM—INRDEEZEER LTS, XFEMIIIERHFAEZEOICL, LIAST W
Sviahe/IMNRITRYET,

PR AL THRSLEF R EEEE R TS, IR A ILDERFHIV VIS

= == 3
O EEER TSI o
| @ Define tooth thickness allowances X
| Gear 1 Gear 2
|

O user input for allowances O User input for allowances

Upper tooth thickness allowance Esns -0.095 mm Upper tooth thickness allowance Esns -0.175 mm
| Lower tooth thickness allowance Esni -0.175 mm | = Lower tooth thickness allowance Esni -0.305 mm
| Measurement ball diameter DM 16 mm [ Measurement ball diameter DM 13 mm [
| Spanned teeth k B ] Spanned teeth k 157 O

OK Cancel

7.1.211 ZEHYSX IS0 1328
DNEISAL, BRSNS VFREFITVIFMAREEEELES

71.212 ERF
EXRFMITREHEICHTARE VMBI ERINES,

71213 IGFAEH%
&R BB 7OAR ISHToh, AR O EEREMEEEE T 5-OIERTEEY, .

7.1.2.14 MUY LRI EK
BIRL-EHELTISH LT VIHRERAE HShEd,

7.1.2.15 M 4EH
FT7OM IR E ST EIERINET,

BHIREEE TGS X7 VIO EHITEEORE L ETE 501
FERAINET

7.1.2.16 BBH#
EBARIL TAN—HCMEIR ., FFA—FALDEE DA AL TEERTEE
ER

713 EHEEIJOJ7q40L

WEOEETOT7M)IUL 320 N EoTEE T HENTERT , RETOT7(
W, T, S AT AEERLEY. RIIFAE R G L TUERA.
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IR MESYS Cylindrical Gear Pair Calculation - MESYS AG — [} *

File Calculation Report Graphics Extras Help
e $HEs

General Geometry  Reference profile  Details for strength

Gear 1 Gear 2
Type Reference profile ~ Type Reference profile ~
User input ~ User input ~
Basic rack dedendum hy;;  1.25 ‘mn Basic rack dedendum hg  1.25 ‘mn
Basic rack root radius p;  0.25 ‘mn | B Basic rack root radius pe 025 ‘mn
Bacsic rack addendum h, 1 ‘mn | = Basic rack addendum h, 1 ‘mn | =
Chamfering profile angle o 0 : ad Chamfering profile angle o= 0 = O
Basic rack tip radius p, 0 ‘mn Basic rack tip radius p. 0 ‘mn
Protuberance angle o, 0 ® ] Protuberance angle o, 0 ° O
Tip alteration k 0 mn | = @ Tip alteration k 0 wn = 8

ROFE T DR R UGS MEVI TR TGS TE hepy
D TT LB TOT7A )b, D S DR /&€ 5 CEET, TEDETIFEATWHND
W KVBKRETILEIBYET, OLALE TEAEIRDEREREAULTLRD
F¥, DOTLHVGE FEEIRRINET D LimOE R FEKRSYIDE 51 2koT
HESNES, OB E I ELYVERIRLTHEALY,

714 SEEDFM
1SO 6336 |ZEHLL S8 E ST E O EMIE. COR—TEE TEET S
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IR MESYS Cylindrical Gear Pair Calculation - MESYS AG = O x

File Calculation Report Graphics Extras Help
= =
ol $ES

General Geometry  Reference profile  Details for strength

Dynamic facter Ky 105 O Tip relief C, |0 0 um
Mesh load factor Ky 1 Root relief G 0 0 um
Face load coefficient Kug 1,23 (] surface roughness flank R B 6 um
Pinion arrangement Figure 13a w Surface roughness root Rz 18 18 um
Bearing span | 0 mm Web thickness b, 0 0 mm
Offset of pinion center s 0 mm Mumber of meshes My 1 1

Pinion shaft diameter dy, 0 mm Reversed bending No ~ | No -
Pinion inner shaft diameter dg; 0 mm Mean stresz influence factor ¥, 1 1 ()]
Equivalent misalignment f; 0 pm [ Life factor limit for 10 cycles Yym, 0.85 0.85

Mesh misalignment fa O pm [ Life factor limit for 10 cycles Zym 0.85 0.85

O Stiffening by pinicn Flank modification (fZCa) None ~
[JJ profile modifications compensate deflections Contact pattern Unproven V

() Limited pitting allowable Helix modification None ~

Required safety factor root 5en, 14

Required safety facter flank Sy 1

715 R/ERARIFL
—RA—CTEHIT L, FEIRIM MDA AIA—TUHEMENET,

IR MESYS Cylindrical Gear Pair Calculation - MESYS AG = O X

File Calculation Report Graphics Extras Help
= =
el $ES

General Geometry Reference profile Details for strength Load spectrum

Frequency T1 [Mm] nl [rpm]

DRuncalculationforresultelementonly Result element 1 E + = 8§ = -

RAPIDF Frequency &, TRTOREEARIN JVER(TDLTE SHHY (F=FENLL
T) 1T EABYET , BN DT &, IORDERFZ T THAN A—a—4F AL
TEMTEINTEET,
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ERETIT B LTZY, =R GEIR LT &4 LY cEEd, BRI~
TOANEI)TLES,

= RN EHE T Dl 6 E AR UL I7A USSR A FENE T, RER TSN T
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{11 MESYS Gear Position Calculation - MESYS AG EI@
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m G S llj S Gear Position Calculation

Project name

Calculation description

Settings

Configuration Three gears, two load paths A

Result overview ]
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{1} MESYS Gear Position Calculation - MESYS AG == ==

File Calculation Report Graphics Extras Help
od GEES

General Three gears, two paths | Four gears, two paths

System data Gear 1
Mormal module Mn 1 mm Mumber of teeth z a
Mormal pressure angle 0 20 Profile shift X i}
Helix angle B ] Gear 2
Basic rack addendum haP 1 Number of teeth : a
Required clearance c i} mm Profile shift « a
Gear 3
MNumber of teeth z ]
Profile shift X a
1 [mm] y1 [mm] %2 [mm] y2 [mm]
€| 1 3
Result overview =
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&k @ Ea

General | Three gears, two paths | Four gears, two paths

System data Gear 1
Mormal module m. |0 mm Mumber of teeth z
Mormal pressure angle  a- 0 @ Profile shift X
it -]
Helix angle B0 Gear 2
Basic rack addendum haP Number of teeth .
Required Clearance C ] mm Profile shift “
Distance gear 1togear4 x4 0 mm
Gear 3
Orientation Left A
Mumber of teeth z
Profile shift X
Gear 4
Mumber of teeth z
Profile shift X
31 [mm] yl [mm] 2 [mm] y2 [mm]
4| 1 | 3
Result overview &
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d [mm] yllmm] 22 (mm]  y2[mm] 53 [mm] y3[mm] xt[mm] 4 [mm] cMin[mm] * Result 1
0 0 146146 396374 393585 20 0 222924
[ 164111 650514 40,3343 20 0 582229
[ 18,0695 945352 411706 20 0 913016 =
0o 0 1955 125316 418387 20 0 11,2395
0o 0 208276 158838 423002 20 0 12,6907
[ 218224 195951 424981 20 0 14,4522
[ 224261 238048 4233 N 0 16,5926
[ 222406 296693 413854 20 0 17,4812
[ 19,9937 365901 33,1282 20 0 12,9874
‘n 0 182645 389175 380576 20 0 9‘51_91 =
« n B
Result overview & Result5 & X Result 10 & X Result 15 @ x

Result 5 Result 10 Result 15

Gear ratio i 6 Number of restits n 16 i: Eg g:
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