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rile Caleulat neport  Grapt X3
. Ll H é} i 4 J:fu
General Geometry  Configuration Loading
m @ S llj S Ball Screw Calculation
. i a AG
Project name |Ba|l Screw Calculation Starter Basics Tutorial |
Calculation description |First Results |
Settings
[ Use load spectrum Reliability S |90 %
[ calculate C0a according 1SO 3408-5 Scale factor for stress in 3D view 5 1
[ calculate Ca according 150 3408-5 Start angle for first thread oo |0 3
[ calculate reliability factor according 1SO 3408-5 Clearance generation axial direction ~
[ Enter two contact angles Axial expansion ball screw not considered w
Axial expansion nut not considered o
Elastic ring expansion is not considered ~
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CDATLIvNATIDIBEEL . 5TEIL 1S0 3408-5 (2006) IZEDNTIThNET A, SHEHEE ke DEDHYIZ,
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[] calculate reliability factor according ISO 3408-5
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[ Enter two contact anglk
43.6 {85 S |
TIAIETIE, (EFEHE 0% TEHZHEGILTHEINET, =T, 90%M 5 100%KiEDEFE T, HE T HIEFE M
Reliability s % ERETEET .

43730 Ea—IZHBITBEADRr—ILERE s
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DAL T, sdbw (R—ILR) IR =T EnhFET (K 6),

‘ Scale factor for stress in 3D view
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‘ R DHPDDMEERELES .
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Clearance generation axial direction ~

axial direction

AHEAA, R—LE BIUVMEFEICEOT, $EFEEORO/MERDLOM :diit'_d“?i"”t g
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E?ﬁ‘\iﬂii")iﬁ'o reduction of ball diameter
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R—— 7 | Axial expansion ball screw not considered v

R === I — EE - BEE . . ——
Axial expansion nut fixed right ~
Axial expansion ball screw fixed left ~

=
B - X Axial expansion nut fixed right ~
p 9

TR Axial expansion ball screw fixed left b
EE - HH Axial expansion nut fixed left 3
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Elastic ring expansion based on medium radial force

X9

4.4 TR IDERTE
4.4.1 —f%
ZDETTIE. R—ILRLOBREEELET,

442 AHhI4—ILF
BRADE) EEFH
CCTIER=ILESVIEFDRIEFEERELET,

J—R'Ph / J—RFA phi / FF/a]

1 REHEYDFTINDTHRITILARDOBRHE, AETA
NTBIELTEFY . AR AFRE,

MESYS AG R—ILC A 5/18



mes

Engineering Consulting Software

info@mesys.ch

MESYS AG

Technoparkstrasse 1

CH-8005 Ziirich
AG T: +41 44 455 68 00

General  Geometry  Configuration  Loading
Mumber of starts ns [1 Dynamic load rating Ca 828181 N[O
MNumber of turns nt |3 Static load rating Cla N O
Lead Ph |5 mm ®  Axial clearance Pa I:I mm |
Lead angle phi |4.91?03 = O Tolerance class 5 o
Direction right ¥ Material ball screw Steel | [ar
Number of loaded balls per turn zl 16 O Material ball nut Steel ¥ 5P
Ball diameter Dw Iii mm Material rolling element | Steel | | gp
Pitch diameter Dpw [18.5 LLLAL Ball screw inner diameter dsi [0 mm
Contact angle a 45 : Mut outer diameter dhe [0 mm
Conformity ball screw frs |0.54 «'| Ball screw lead error JiP, ’G—‘ mm
Conformity ball nut frn |0.56
Shoulder diameter ball screw dsi |[17.1 mm | “u
Shoulder diameter ball nut  dSe |19.9 mm | &¢

11

1 [BlEr 7= Y DEfAF—IL#

%ﬁf";s—oé’gzg%);gf;tg %%E;i%iﬁiiﬁ;z MNumber of loaded balls per turn z
CELARETY,

R—IL1E

Dw., EREFEL SV EMAIEOEAR Y (X,

EvFE

ERENADENERE Dpw, ENABLUBIKOEE (H 10 25]R),
FEA

AT ar TRAIBEUSNEL, o > 0Ty 7aI774IL. 0D IILSTDT
A(EEH),

12
E;‘f.—?ﬁﬁ Confarmity ball screw frs [0.54 | LT w'. eF AT 7 :
Conemmiy bl it m ‘:8'56 : O Radius inner race rs  |1.89 mm
PEMEEFELR—LEOLE, 05 U ETHIBENRDHYET ., " Radusouerracem [155 | mm
D ‘ = OK. Cancel
B DE B3

Ea)?% ds 'j:‘ inﬁﬁ@*ﬁﬁﬁ@i?#%ik Shoulder diameter ball screw dsi [17.1 mm |52
lﬂfbi—g_o Shoulder diameter ball nut  dSe |19.9 |mm |

' [ Enter Factor for shoulder diameter

&%)L\lj:\ Eo)%é%;ﬁ—)bfﬁo)/ ﬁ—tyj_—_g (Eﬁ 10~40%) tl,'cj:ﬁl | Factor shoulder diameter ball screw fSs |30—| %
Ed—é :)_‘-'E;'C*‘%i?—o Factor shoulder diameter ball nut ~ fsn |30 %

YIRS, EREAABOGEERIC |

INFESTWBNEINER-RLET . F-TLVEWNES . HEIN=EHIEENELYES, 14

EETE

NBIEFETANTEIEE. VYIMIITICEOTEHE [ oymemiclosdrating ca pmsr_|n O
THILETEFET, BIEFETIEIL 150 3408-5 [T, FHEY | static load rating coa N O
SRR EIL 15O 76 / 15O 3408-5 [ZHEHL TLNVET &1

FA32BEDA T avESBLTIESLY,

MESYS AG R—ILC A 6/18



info@mesys.ch
T: +41 44 455 68 00

MESYS AG
Technoparkstrasse 1
CH-8005 Ziirich

ring Consulting Software

7"#:97/bﬁ/57@7-é:§é—/ %E Axial clearance Pa I:lmmo
@ Calculation oF axial clesrence P
FEUTILEANTEEE. MARADTFFILAAELDETT, T
TvoTATTANDEE. TEEFA(FE)ICEEILD T
BYFETH, JLSCTRIOT7A VDB ERFETETNE e
RYFEE A, B16

) FEE. PalCBDEEANTIILTERSNET,

S -RAV (R 16)ZFERTHE RDYICEDSUTILTEFEEAALIEY, ZILSPF7RTAT7AILIZERE
MAEERALYTHIENTEET,
WEISX
NEHSAIE., IS B 1192-1997. 1SO 3408-3:2006 H LU DIN 69051-3 IZHEHL THEY . ERFEDETEIZEE SN
ES I

HE

17
::—G'is *aljs j"‘}}‘s B*Uﬁ—)[/@*j*ﬂ-%i Material ball screw Steel ~ O
BTEET P TSAREVEBALT BEES | vowisaina (000" e,
?&MEE%*EE—GgiTo 'I'x-)bG)H*—Hi T_E/\ Material rolling element |Si3N4 igterial data forinner ace X O
*ﬁ I: B (-J-é ?&ﬁﬁ ﬁ“ ’I‘i I: (j: %2% L/ia— h\ % Ap |:| :ngsj'RFlso 200 Youn, ball screw Ei ,W MPa
HETIEEESNFEE A, v posen e :%
E295 Ther on coeff. ball screw alphaT_i s 10°%C
525510 Hardness ball screw mwsleso |
E335 Material treatment ball screw Air-melt v
Extras  Help E360 Air-melt v
& Language » } ‘E’H“t“""“gﬂemel‘: 'ge“ |
Unit system » |Vacuum remelted
Goosbme b Mate [HE3E] A=a— 2B AMBT —AR—ZADYLHZME . HEEEDHR
: et e s BLT—HAN— ZI/HJE%’FEE?'%)_&%’C%i? ST BFENT—4
Licensg&; Material (orthotropic) ’(—Xﬁ“a’f‘/ﬂ'\o I‘L/T’ [') 90) %1téhf’lax—|_\ I\%Fa:ﬁylﬁ L,T:
Toolk b Material 1SO 6336 L)Té:t%ﬁj’ﬁlé-c—a—o
Lubrication
Bearings

Bearing clearance

Bearing clearance classes ﬂ‘f‘_/bjg[:/x]ff
i TXSTILVARFELESCTILARDEREERT IDLENHDHEIC
g s | EREHET,

Gear tools 19
18 Import from old database Ball screw inner diameter dsi l:l mm
Cretts encypleddibase Nut outer diameter dhe |0 mm

F IR EME
FEIUTFIVAMFERIEISOTIVARDEEEEZEETIVENHISEIZFERALET . AAED 0 DIFE. Dpw +
20.-Dw DEENEAINET,

R—IAALDY)—FI>—
ﬁiﬁ*ﬁ(-%?%’&%iéﬁ'j’/a‘/@]\ jjﬁg—cs—a—o ‘Ball screw lead error i l:l mm ‘
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443 AKRDA N
2 TEEBTERINDREDERDEFEIZEFRHT
) LET . UTOT—E0FBREETT :
IRRDE: 1
HBEH: 3
J—k: 5 mm
R—ILEE: 3.5 mm
EvFERE: 185 mm
A 45 °
HEL XEVFIL: 0.54
hELE ok 0.56
TEUTILARDTEE: 0 mm

) "OTF—EEMIRIZTITEYICA AL TSN (F 1),

A5 REDAAN

45.1—f&

BEZEARIZDOVT, AFELEEMEFANTIIENTEET,
TEUTZILEAYDRILIIFZTFOTILARDAEFEEL TS, E—AUMIY ARIEZ AR TODHAEIRETT,
BERA x [T F LT IVAROERMIZOAHFZELET

General ~ Geometry  Configuration  Loading 21

Axial load Fx M Displacement ux I:I mm O
Radial load Fy ICI N @ Displacement uy I:I mm O
Radial load Fz I:I N @ Displacement uz I:I mm O
Moment Pl I:I Nm Rotation angle rx I:I mrad
Moment My I:I Nm O Rotation angle ry I:I mrad ®
Moment Mz I:I Nm O Rotation angle rz I:I mrad ®
Speed inner ring ni rpm Inner ring rotates to load

Speed outer ring ne I:I rpm [ outer ring rotates to load

Temperature of shaft Ti o B Temperature of housing Te °C

) FORISTET &IIS.500N DTHFTILARDAE 300 rpm DREZEY L TET,

452 FEER

X BET7 X TILARISHIGL., y BIXRADAR—ILETIDERIIZR A
TEAECHEYET  BIRAE v X xBEYTETHY. y B ETOMND
BEYET IR AEIIRECERTEEY,

E—AUMI. FNEFNOEERDICEDEELZYET , MEIXNEIC
ERALET . DFEY .y ARICEDREL MM D E, EERDERBNAIZFHT
ENAMIMNET,

4.6 5tE
461 H—DHRET—ADEHE
HERTYIE THEITTUR (R 23) F5 F—OE T, FEUR A

Berechnung  Protokell  Grafiken  Extras :J—Qﬁma_é?’rjpgﬁﬁﬁ L'CFaﬁﬁ’ﬁ‘Li?'o
i Berechnen B = 23

) HETOEREBIALTIEE, &
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) EEOTFOTILAADLTITEvRE BYIDEAIZETRZREDRE—M W, HY 0° THAHZEND. Y
BEYDIEEE—AVIEONET (R 24),

Axial load Fx |500 M @ Displacement ux mm O
Radial load fy 0 |N @ Displacement wl  JemO
Radial load Fz I:I N @ Displacement uz I:I mm O
Maoment M MNm Rotation angle | Start angle for first thread X I:I mrad
Mament My Nm O Rotation angle wlpo ] ry D mrad ®
Moment Mz Nm O Rotation angle rz |0 mrad @

24
) (243 47T BDEEAHEE 0° ITHRELET.

) ChickY. Z@EYDORETAEEE—AVIRELET

Axial load Fx  [s00 N @ Displacement ux mm O
Radial load Fy I:I N @ Displacement uy I:I mm O
Radial load Fz I:I N @ Displacement uz I:I mm O
Moment Mx Nm  Rotation angle | Startangle for firstthread | py I:I rrad

Maoment My Nm O Rotation angle Yo ‘ ry I:I mrad @
Moment Mz Nm O Rotation angle rz I:I mrad @

& 25

) (20T RYOMBAEEL O ITERELET
CORRT. RYNEELRES —RZANL. EORENEREILEZVEBVET,

) LITOREEANLTEEL: HEAHEE ) LET,
Fx=750N
Fy=-250 N ﬁ
Mz =7 Nm

Axial load Fx |750 N @ Displacement ux mm O
Radial load Fy [-250 N (® Displacement uy mm O
Radial load Fz M @ Displacement uz mm O
Moment x Nm Ratation angle rx I:I mrad

Moment My Nm O Rotation angle ry I:I mrad @
Moment Mz Nm @® Rotation angle rz mrad O

Speed inner ring ni|300 rpm Inner ring rotates to load

1

X 26

) ERE. HEANVRYCERERSAET,

462 EHOESZEHDOFHE -TERARIML

[—f&] 57 TREARIMUIZKZHENENILHO>TNSIBE (431 F2SH) . BE—DRES—ATIFAL R
ROV EERDFHESINE T FERITOVT. FE. E. RE. BLPBREZANTHIELNTEET VT
FRAMAZA—(XIRDARIV)EZFEALT, H/T—AMERIFEC/REDELLEFRTAINERIRTEE

9 (X 27),
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TIXETSRRE TEBM e YA FAREU THIBRTEET . R EITATOIUNIZHIBRLET . 1R—F
R e ZERATEHE T7AIDOHMEANIMERARAL CENTEFY GIEEMAA—HLTWERE
BHYFEY)  TVAR—IREY w» ZEALT. TVRAR—FFHIELARETY

File Calculation Report Graphics Extras Help & 27
D=l gEe

General Geometry  Configuration Loading

F FeN] Py [N] Fz[N d d] Mz[Nra] ni Ti[FC] T[C

Wit s d HINT | Py INL| F2{M) | ne [mead],)| oy fmead]| Mz [Nm] | ni[rpm]) e (rpml PG T PO v | enter Fx

103 iy50 250 0 |0 0 7 30 0 20 20 B cricr iy

203 706 225 0 0 0 & 00 0 20 20 R v enterfz
nt

304 650 200 0 0 0 5 00 0 20 20 enter My

~  enter Mz

) (%] 2T T, [RMERARIMLESES] AT avzBRITLET,
) FEOLSICHERARIMVEAALETS,

. (&3
) SHEEBIELET R
[ inner Ring rotates to load [ Outer ring rotates to load Results for No 15| [d| [=| (88 [=1| [=

BE—ORET—RERKRIC VT AREICHLTEES ANEINERETEET . MENAEIEERILIC
FESNBRIZE FEARIMNLEARDEFERER/NFHEERNARTEINES [T IT9IRIAZ2—D
BERIE COR—VTERSN-ERITDVTOARTEINET,

5. §E 8
S5.AREDHROBME

511 8=
A—HY—AE—Tz—ATEDOFERBMEIZ(X, FIREDTERNBIZE DV EERHORENEICRTINET . F
462 ZEDANARFTERRIMNLEED) IZEIKE UTOIIIZRTEINET,

Result overview =
Reference rating life L10rh h  Reference rating life L10r
Maximal pressure pmax MPa Static safety factor SOeff
Distance between rolling elements 6RE mm Axial Stiffness o I:l MN/mm
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o

Result overview

Reference rating life L10rh h  Reference rating life L10r
Maximal pressure pmax MPa Static safety factor SOeff
Distance between rolling elements BRE mm Axial Stiffness o M/mm
Tilting Stiffness around ¥ cry MNmyrad Tilting Stiffness around Z crz Mm/rad
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General  Geometry  Configuration Loading

Axial load

Fx N @ Displacement ux mm O
Radial load Fy |-250 N @ Displacement uy (000217706 |mm O
Radlial load Fz E N (@ Displacement uz |-8.06379e-05| mm O

Il MNm Rotation angle 23 l:l mrad
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A
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Wear Parameter P¥max [MPa-m/s]

Wear Parameter PVmax

= PVrmax_il T
—PVmax_ir 09T

Wear Parameter QW [W]

Paosition [mm]

Wear Parameter QV

Qv it
oM

e
- —qv.il [15:38:21]

Position [mm]

45 B—TES—R, Pa=-0.01 mm(FE)IZH1+5 PVmax

R FIELRL

6.63 REFMI-EIXBEFENESE

46 B—RES—X Pa=-0.01mm(FE)IZHITSav
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BN (5 6.2 F)

Contact stress
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Circumferential ball advance [mm]

Circumferential ball advance

—nb_tirc

‘ Axial clearance

Pa |-0.01 mm

Tt OEMIEAESVBYERE (F

=
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Contact stress and sliding speed on major axis
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Ellipse half axis [rmm]

Contact dimensions

Ai = 2,86684mm°, Ae = 2.96583mm’
=il

10,08
10,075
40,07
0.065
10.06
10,055
10,05
10,045

Ellipse contact area [mm?]

AT Ci

‘ Axial clearance

Pa [-0.01

= . . -
BT IR 2 0
- - by ol
= 0.035

&
R TR

6.6.4 BlO7O—F
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HALT.YEHFEYDEEZRIEERELLET,

CHOBBDT=6

KX 51

Position [mm]

X 53

IZ. FEIHEYD General ~ Geometry  Configuration  Loading
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(‘ﬂﬁbbij—(’ Number of turns nt L\L\ §§ !é !& \
General  Geometry  Configuration  Loading Ph i
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Position [mm] Offset [mm] ‘ [: )7,{_#“1 b_
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) /54— T—2 AV ERAL TS,
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A = 3
%)t‘ M Eo)i_ﬁib—_x Generate List ~ Optimization ~ Parameter list ~ Graphics 1 Graphics 2 Settings
= L
ERICHEZHTT,. TREEME
- Parameter Start value Endvalue MNumber of steps e
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A B E R TE B LA DA — =
L) 35';'( 57 / 58) ° Additional rules 2 24Fal—2av10TF T4k
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= = 40000 T
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Wear Parameter QV
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=
cf
a
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E
Z
m
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_
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=
59 Position [mm]

0147
8

017
0087
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Wear Parameter QW [W]

0.027

Wear Parameter QV
—QV_il B1
=={v_ir B1

= Cl‘.-‘;er B1
—O\V_ir B2

—Qv_er B2

& 60

Position [mm]

) FEENFEEATILFINEFERALEER . FEENTOUTILF UL T, B/ ASA—42 Qv D
BAIEIX. QV_il T92%. QV_er T77% A LET,

14007

Contact stress [MPa)

12007

10007

Contact stress

& 61

Position [mm]

Contact stress
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2000T —gir
- ot %N =7
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Z 15007 P
B 12501 \
10007 '
g
2 7307
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2507
e
o f“:— ! (3] Y] [y L
62 Paosition [mm]
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