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AR—ILRa UffiA#s% Ball Screw Technical Description
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Feature of Ball Screws
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@®High mechanical efficiency
KSS Ball Screws are fitted with steel Balls, providing
rolling contact between the Nut and Screw Shaft,
allowing for mechanical efficiency of about 90% and
reducing the required Torque to less than one-third
that of conventional Lead Screws. The design of the
KSS Ball Screws also allows linear motion to be
converted into rotary motion easily (Fig. A-81).

@Axial play
With conventional Triangular and Trapezoidal Screw
threads, reducing the Axial play increases the
rotational Torque due to the sliding friction.
KSS Ball Screws, on the other hand, are very easily
rotated, even with no Axial play. The use of Double
Nuts also provides increased Rigidity.

@High precision
KSS Ball Screws are machined, assembled, and
inspected using the technology of ultra-precision
Lead Screw and Screw Gauge machining, under the
temperature controlled room. High precision and
accurate positioning ensure high reliability in use.

@®Long service life
The Ball Screw movement results in virtually no
wear, as the rolling-contact design, combined with
the use of carefully selected heat-treated materials,
results in an extremely low friction. This is the
reason that high precision can be kept over long
period.
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Fig. A-81 : Mechanical Efficiency
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Construction of Ball Screws

@Y &—7L—pX Return-plate system
Ja—>T7L—MRIE Ty NREBICR DN DA ILERA TDTFT LS
RICE > THMERDPHRVLEFENT U R—>TL— NOBISADTERL
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MNPHYETHELZA—>TL— NOEDDLICRD KD ICEBICHR
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The Return-plate system uses coil-type deflectors incorporated
inside the Nut to pick up the steel Balls and circulate them via the
Return-plate channel. This system has the advantage of allowing the
use of a Nut that is smaller in diameter than those employed in
Return-tube systems. In addition, the upward-angle installation of
the Return-plate ensures even smoother rotation.

Nut(Fw b)

Spring deflector 4+

i) Shaft (ta U#h)

o Balls (405)
- Return-plate

|
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@I K¥+v 7K End-capsystem
IV RFvy 7RIS MERD R Ui+ NOBRZED ) RD SHEH.,
v MERICEA I 72 ERER SR (T K3 vy D ISR TZBEHA 5 Y b
LR -BBNZB> T HEICRDBEBRANTY .

The End-cap system is a recirculating system in which the Balls
advance by rolling through the screw groove between the Nut and
the Screw Shaft. The Balls are then returned via the holes in the Nut
and the channels in the recirculating sections of the End-caps on
either end of the Nut.

Nut(Fv )

Shaft(fa Ugh)

Balls (#83K)

End-Cap(Z> K*¥vv )

@ a—YFa1—7X Return-tube system
nplEmery POBZEE L TOSEMIRD. Ty MIEALEZY Z—>
F1—TOERBICK O TR UBDPSBRYEEN. F1—TDhEBOTH
O UBICRZERARNTT .
In the Return-tube system, Balls rolling between the Nut and the
Shaft are picked up from the screw groove by the end of the Return-
tube built into the Nut. Then, they flow back through the Return-tube
to the screw groove.

Shaft (1o Ugh)

Return-tube() #—>F 1 —7)

Nut(Fv M)

@Z %X Internal-deflector system
ZENIGFIEERRRY v MR RO Y MRS ZDV/XT MILERE
BRIZF1T7AR—IRLCTTRLBMROT Y MIRT SNZAR—ILERE)
B DA R EEZ T RD SNV EEE L.y MAERICIEDIA
ENZZEDBITAD THOGENENE Y BUOAHEE R JERED
DiE#HZELET.

The Internal-deflector system employs a lightweight Miniature Ball
Screw, which enables the Nut diameter and length to be reduced to
the smallest possible size. The Balls bear the load while rolling
along the screw groove between the Shaft and the Nut. The Balls are
continuously circulated, transferred to the adjacent groove in the
screw via the Internal-deflector channel and then back to the loaded
groove area.

Nut(Fv ~) Shaft(ta &)

Balls ($82K)

Internal-deflector(Z &)

@I KF7L %4 End-deflector system

TV NABBERIG IR T2 KTy are Y NEBRE
BOCTKDBILERT2HANTIT UE—>TL—bRICHBRLTF Y b
HABEDPAV/NY MIREFTEET AU — NCRBEOBRARTY .

The Balls are circulated from End-deflector incorporated inside the
Nut or outside the Nut through the hole in the Nut and the channels
in the recirculating sections. Ball Nut diameter can be smaller than
Return-plate system. This is suitable for the middle lead Ball Screws.

End-deflector(T> RF7 L2 4&)

Shaft(ta Ugh)

Balls (#83K)

@ UEHK
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mEND ATy U7 =0 D2MEDIH V) F T KSSAR—ILRLIF. Iy
IT7—UEFEBLTVWETY,

Ball screws may have either a circular arc profile, formed of a single
arc, or a gothic arc profile, formed from two arcs.
KSS Ball Screws feature a gothic arc profile.

N

Round groove

(—F277—2)

Gothic arc groove
G>vor—2)
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The range of manufacturing for Ball Screws

KSSAR—IL1a U DEERE (S 10 LEIIFO4MET ¢ 1.8D05
G 16mmMT I ABEFRA O CHBERARSDER %

DIFICE#H WL ET,

IS BRIRCHE. > ) — XK THERVET

DT EMICIFKSSETHEMVAEDLE LZE 0,

The range of manufacturing for KSS Ball Screws is
from ¢ 1.8to @ 16mm as Shaft nominal diameter.
Maximum limit of overall lengths are shown below.
Maximum limit of overall lengths will vary depending
on the Shaft end configuration, materials and KSS
series. Please inquire KSS for details.

OREER—NDR UNEHERARE (£2K&) Maximum limit of overall lengths for Precision Ball Screws Unit(847) :mm

Accuracy grade
Shaft nominal diameter MRS co C1 C3 C5
R UEFUHE
4 90 120 160 170
6 140 180 240 250
8 200 250 330 350
10 260 320 420 450
12 320 390 510 550
14 380 460 600 660
16 450 540 700 770

ADEERFARSEZBADHAIFKSSABBLEHE L,

Note 1)If required length exceeds the number in table above, please ask KSS representative.

Q@iLiEFR—)1a U (Ct7&Ct10) DR{ERFRE

Maximum limit of overall lengths for Rolled Ball Screws(Ct7 & Ct10)

Unit (B4 ‘mm

Shaft nominal diameter Maximum length
1 CBIFUSLE PRERE
4 240
5 300
6 350
8 450
10 650
12 700
13 700
14 700
15 1000

ADEERARSZBADHAIFKSSABBLEDE LS,

A EER IR L ORARS I EIH25mMm I DORTLR LBEEAZETT.
Note 1)If required length exceeds the number in table above, please ask KSS representative.
Note 2)Maximum limit of overall length for Rolled Ball Screws includes 25mm of incomplete thread area at both end.
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Lead accuracy of Ball Screws

Ball Screw lead accuracy conforming to JIS B1192 is
specified by the tolerance on specified travel over the
Nut effective travel amount, or Screw Shaft useful
travel, travel variation and travel variation within
arbitrary 300mm, and 1 revolution (21 rad) over the
Screw Shaft useful travel.

Tolerance of each accuracy grades are shown in the
Table A-83, 84, 85.

JIS BU92ICKBAR—I B LDU— NBEIK. T OB
BBE. LR LHDRB UMBENRSICHT 2HLEKED)
ERENVERHERUBEIRSOEICERICE DL
300mmARUEER (21T rad) (ST 2EB THRELET

RBESERRIDOBFEOFAEER A-83, 84, 85ITRLET .

X A-82 : BEIERERR
Fig. A-82 : Travel deviation diagram
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HERD & /N TR K IFTNUTER T DIELLRICK UKD B,

REBBERE(e) | TV MNOBMBBHEL IR LEHDR LBBERSICHIGT 2NRBBELEEBTHELDE

z# (Vo) P URBENEICTATICE W e 2R TRATZRB B IR DR AR

&) (Vao) C R CEBEDRZOBICERICE 272300mmICH T 5 EBBR DR AR

2% (Van) C R UBEBESREDOBICE S /ERD BER (21 rad) XS 2 KBEHIFRDORALE

" Travel in axial direction when rotated arbitrary number of revolution according to
the Nominal lead

* Lead given some amount of correction to the Nominal lead in order to compensate
the deformation generated due to the temperature rise or the load.

. Difference between the Specified travel and the Nominal travel within the valid travel.

* Travel in axial direction when rotated arbitrary number of revolution according to
the Specified lead.

- Actual travel of Ball Nut in axial direction in respect to an arbitrary angle of rotation
of Ball Screw Shaft.

- Straight line which represents the tendency of Actual travel. It is obtained by the
least square method or a simple and appropriate approximation method from the
curve indicating the Valid travel of Ball Nut.

. Difference between the Actual mean travel and the Specified travel corresponding
to the Valid travel of Ball Nut or the Useful travel of Ball Screw Shaft.

* Maximum width of the Actual travel curve between the two straight lines put in
parallel to the Actual mean travel line, that corresponding to Valid travel of Ball Nut or
Useful travel of Ball Screw Shaft.

* Maximum width of the Actual travel curve between the two straight lines put in
parallel to the Actual mean travel line, that corresponding to arbitrary 300mm taken
within Useful travel of Ball Screw Shaft.

* Maximum width of the Actual travel curve between the two straight lines put in
parallel to the Actual mean travel line, that corresponding to arbitrary one revolution
(2mrrad) within Useful travel of Ball Screw Shaft.

Nominal travel(lo)
Specified Lead (Phs)

Travel compensation(c)
Specified travel(ls)

Actual travel(la)

Actual mean travel(lm)

Tolerance on specified travel(ep)

Travel variation (V)

Travel variation (Vaoo)

Travel variation (Vzr)
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R A-83 : BEAR—IRL (LERDA : CRI) DRRBEERE (Le;) EXE (Vu) DFFEE
Table A-83 : Tolerance on specified travel (*e;,) and
permissible travel variation (Vu) of precision Ball Screws (for positioning : C series)

Unit (861) : um

R—Ivia U OB ERBE

Ball Screw Run-out and location tolerances

A=l COBAIEREUIS B1192) 1F.ISOE DS
=XBEMTI7F 2013FICHETSNTETCVET,

FBEFMICE L T CRIEkDIISHHE C0,1,3,5) &Cp.

CtRIN(ISO & DEE M & X o 7o #348) HYHIE S M BUTIFHEB
BEDORIDEERED .CRIJECp, CLRINTEFTER DT
WETHKSSTIE. TEI(R A-86) DERES EFIEME (CRF)
THE— U 78R 108RICBI U T Cp CLRIIDRIE = B E (1

Japan Industrial Standard of Ball Screw(JIS B1192)
was revised in 1997 and 2013 in order to correspond to
ISO. Regarding accuracy grade, C series(current JIS
CO0, 1,3,5) and Cp, Ct series (standard corresponding
to 1SO) are established. There are some differences
between C series and Cp, Ct series in notation and
tolerances for accuracy of Ball Screw mounting
section. KSS uses notation of Fig. A-86 below and
standard tolerance value, which conforms to C series

MS3.5 ||eg
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ERLTOWET,
standard, and KSS refers to Cp, Ct series standard in

case of 7and 10 grade.

R A-84 : FEERA—IHB U (ERDA : CRIICHITB300mmBR UM EEDH V) DEE) (Vi)  (V2r) DEFRIE

-86 : BiftlFe E
Table A-84 : Permissible travel variation Vo, V2r (for positioning : C series) Unit(BA1) - um Bl A-86 : BXYITEAREARAG

Fig. A-86 : Description of Run-out and location tolerances for Ball Screws
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\Nut/Fvb
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E
[/] Table A-88 | A | Nut/Fvh I/ /] Table A-93~98 [ GorE—F |
< A-85 : CtR%I(7,108%) D300mmIXd BZEh (Vao) F
Table A-85 : Permissible travel variation Vau for Ct series (7,10 grade) 1/ Table A-88 | A
Unit(#4i5): um
CtR51 (7,108 DHREBBEREIIRATHEL£T. , )
Tolerance on specified travel(ep)for Ct series is f f :
calculated as follows. | B o B B a - Y | |
C ot |
J—_— lu X Voo R LEBERE (mm) Brg.journal /#3148 / / ) \ Brg.journal /&35 4R
P 7300 Useful travel(mm) Shaft/4a U8 1 (o]

L[ Table A-89] €]

A= COBARTIZEREUIS B1192) 1. ISOLDEEM  Japan Industrial Standard of Ball Screw(JIS B1192)

jg =XBEWTI997F 2013FICHET SN TETCVET. was revised in 1997 and 2013 in order to correspond to i@
55 REFMUBIL T CRINGERDJISHHE C0.13.5) =Cp. IF%Seo-ardin accuracy grade, C series(current JIS CG, 1 §§
g;& CERFI(ISOE DEAIEE R DRI DHIESATNET, 3 59) and%p Ct seryiegs (Sta'mdard corresponding to - %3
22 KSSTIS.JIS B 1192-2013I#EHLL . 0,1,3 5ICBILTIE 150) are established. KSS conforms to JIS B1192-2013 25
#o CHRF&E. 7108 L T Cp . CtRIZHA L TWET, and adopts C series for 0,1,3,5 grade, Cp, Ct series for ey

7,10 grade.
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R A-88 : R LDt UEMEICHT 2 XA ROFEEFMARIRN
RO CEh DX HEREHR (X3 9 Z ERRER I BB DH EH mMAERN
Table A-88 : Radial Run-out of Bearing seat related to the centerline of screw groove
and Radial Run-out of journal diameter related to the Bearing seat

Unit (B um

ZOBEBDAEICIE B LEEiRD2RNOTED S EN

DDT . EDMEDPBEERYET  TOMEREE LTI
hlEeREIREAERBORRE(L, L) EDICEKD

T(H A-8788) . X—27 AB09~AB811MDk A-93~98D 1

LHEROEIRNAED SWEB(TRER) 2KD. XK

A-88DRZEICINACHERLET.

This measurement item is affected by Total Run-out of
the Screw Shaft, and so it must be corrected as
follows. Find the corrected value from the Total Run-
out tolerances given in Tables A-93~98 on page A809 L
~A811 using the ratio of the total Shaft length to the
distance between the supporting point and the
measuring point(Li,L2) (see Fig. A-87), and add the
values obtained to the tolerance given in Table A-88.

/\\// A/
Balls,#%k L2

A-87 : AE#RNDFHIE
Fig. A-87 : Compensation of Radial Run-out

EIRNAZE (& A-93~98)

AERN A EE= 2E X I ERAE (L1 & /i3 L)

L L TRERAEEDOERE(mm)

Tolerance of total Run-out (Table A-93~98)

Total shaft length X (L1 or L2)

Compensation Value of Run-out=
L1 L, : Distance btw supporting pt & measuring pt(mm)
R A-89 1 R UBDZIFEREMIRICKH T 2 IFRRIRHE D ERE

Table A-89 : Axial Run-out (Perpendicularity) of Shaft(Bearing) face
related to the centerline of the Bearing seat

Unit(BA) : um

A807

RA-90 : RUBHOERICHT BTy FEEREEAER 77 VRATEOERRE
Table A-90 : Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw Shaft Unit (869 um

F A-91 : R ORI 27 Y MEE (AEEOBE) DXEFEmARRN
Table A-91 : Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft

Unit (B4 um

R A-92 : L LEOBHRICKTY 27y MIEAE (FEMERA T DOBE) DFITE

Table A-92 : Parallelism of rectangular Ball Nut related to the centerline of Screw Shaft

Unit (B4 um

50 100 7 8

10

17

30
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R A-93 1 b s 04 EAmLiRN (CO) & A-95 : R UsiEhir 0¥ EHmLikh (C3)
Table A-93 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C0) Unit (847) - mm Table A-95 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C3) Unit (845) - mm
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R A-94 : R UEhEhirDFEAHmLiRN (C1) R A-96 : L Uaghir D EHmLikh (C5)
Table A-94 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C1) Unit (8565 - mm Table A-96 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C5) Unit (842) - mm

o S o
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<32 <2
&8 &8
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%2 e
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Measuring method of Ball Screw Run-out and location tolerances
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F A-97 . L Ut ROFEHmLiRN (CT)
Table A-97 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C7) Unit (8480 :
ni L) . mm
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Oh LNk UiBHEICHT 5XFBHENEESEMARAKRN  @®Radial Run-out of Bearing seat related to

& A-98 : b L#hdhirDFEHmEiRN (C10)

Table A-98 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C10)

Unit(BA7) 'mm

(3% A-88)

RlEmmeV70y 7 TxF L b lHzRims R
5.7y MEEICEHTIEXA VLT - DEBZEHRA L
W& AIEISSFFETED 2D TITVE T,
BEIFBHRICERAA VLT —2&HTTHAET S
BRI BT AAEHFHFICTHTVET,

the centerline of screw groove (Table A-88)

Place the Ball Screw in identical V-blocks at both
Bearing seat. Place the dial gauge perpendicular to
the Nut cylindrical surface. Rotate Screw Shaft
slowly and record the dial gauge readings.
Measurement should be done at near both ends of
threaded part. Some cases, this measurement will
be done by both centerhole support, and directly
measured on Bearing seat.

¢

Oh LEDTHEBEMICH T SRR T ITEBOEES @

PR (% A-88)
RUMEREV IOy o TxF L B Ul ERGS 245
B BRI EBIC L T A A VI — D DB ETHE
JESS

@Radial Run-out of journal diameter related to the
Bearing seat(Table A-88)
Place the Ball Screw in identical V-blocks at both
Bearing seats. Place the dial gauge perpendicular to
the journal cylindrical surface. Rotate the Screw
Shaft slowly and record the dial gauge readings.

| %Tic

0.090
0.140 0.120 0.110
0.210 0.160 0.130
- 0.210 0.160
- 0.270 0.200
_ 0L A O LENIFaBahiR I 9 2B IREHNERE @Axial Run-out (Perpendicularity) of shaft(Bearing)
g g (% A-89) face related to the centerline of the Bearing seat
- 0.460 0.320 R NS . = S (Table A-89)
o CEimim zm > AN THE L R LEha RS 8 R D :
St o - o — . ¢ s - Support a Screw Shaft at both centers. Place the dial <t !
® — — i | N = — B A-Eh . . s}
\\I_ 3 0420 5 BRI S TS VLT =Y DRBEGRHALY gauge perpendicular to the end face of the journal. ég
S8 SE)CL7, CHI0DE. JIS B1192-2013IcE MR LIS £ 3 24FhIRE (FR)  Note)In case of Ct7, Ct10 grade, KSS may use the standard of Total 59, - . . - Rotate the Screw Shaft slowly and record the dial 38
g’: 2 EIRATHHRDHYEKT. Run-out based on slenderness ratio, which conforms to JIS HREFRE SRR B A T D S HFER SV A E 1S gauge readings. ﬁ(—; 2
=X B1192-2013. U AREETNT L TS0 A EmEmIcV Y **This method is equivalent to the one, which is =8
ﬁ% Oy o THELECECREER YT, supported at both Bearing seats, because Bearing ?;}%
5 seats are ground related to both centers. e

#&LL / Slenderness ratio= lu/do
lu: la CEBERIEZ / Useful travel (mm)
do: 13 CEMF U444 / Nominal diametor of Ball Screw(mm)

A811
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+E SR
Lg 0L LHDMICIT HF v MEEIRE @Axial Run-out (Perpendicularity) of Ball Nut L Lg
30 T2 75 CHRATEOEEE (ZF A-90) location face related to the centerline of S 3
¢ = (@
B LRmmEM e >/ SN TR L M Ty b aXi-En gs;?)v(;’rts?f?eﬂégﬁbslcer:\;vqgt)both centers. Place the *ZH tjﬁlm}is Eé
éﬁgbﬁ‘j—‘y R S dial gauge perpendicular to the flange face. Rotate Material and Heat treatment, Surface hardness
DEBZHHENET, the Screw Shaft with Ball Nut slowly and record the
dial gauge readings. Secure the Ball Nut against . ) . ,
rotation on the Screw Shaft. KSSR—IL1a U DIZEM B  FLIBERE S (F.5R A-99, 100 Standard material of KSS Ball Screws, Heat treatment
ICRTEBUTTAB. VU —XPRRICKYZPRLES  and Surface hardness are shown in table A-99, 100.
1BARE ) ET DT KSSIEROHRERIABRIBL X, However, they vary depending on series or model
number. Please refer to KSS drawings.
a

L
C

H
RKA-99  BEMBOME CHLIE FX
” Table A-99 : Material, Heat treatment & Surface hardness for regular items
SCM415 Carburizing and quenching HRC 58-62
OR LENEMIZHT 37 v MAEEOEZESHMAFRA  ORadial Run-out of Ball Nut location diameter RN
(& A-91) related to the centerline of Screw Shaft N _
RUEMOT Y MIEONEEEZVIOY 7 THEF LT (Table A-91) SCM415 Carburizing S duenching HRC 58-62
_ e A\ . . Place the Ball Screw on V-blocks at adjacent sides of &
NzRESERD STy MIEEICE XA VILT— . .
. ) the Ball Nut. Place the dial gauge perpendicular to Y E R B A B OEEEE S LS
:/Ojagé‘fgﬁﬁtui—a_o h L d H l f fB uN S h S ’ (SN AT NN =] = o
the cylin rical surtace of ba ut. Secure the Screw Note)Hardness on table shows surface hardness of thread part.
Shaft against rotation of Ball Nut. Rotate Ball Nut
slowly and record the dial gauge readings.
FA-100: ATV L AROME CHNIE FFX
0 Table A-100 : Material, Heat treatment & Surface hardness for stainless steel items
o ep— {/\ i,
’E*v Quenching and tempering HRC min.55
susasc A, 6 EL HRC 551k
Z
Quenching and tempering HRC min.55
susasc BA. FHEL HRC 5551k
) ERPISTRIEEE AR UBOREEEARLET.
Note)Hardness on table shows surface hardness of thread part.
O LEHNE#HRDEEFMLIRN (T A-93~98) @Total Run-out in radial direction of Screw Shaft

RUEmEEAFEE AT VIOV o THxEL. L related to the centerline of Screw Shaft
A EES ERA S R s EmE i MUEEIC (Table A-93~98)
T ALV — S DERESHE ) T L Place the Ball Screw in identical V-blocks at both

Bearing seats, or support the Ball Screw at both

T 2 D7) EDFITVET centers. Place the dial gauge with measuring shoe 9|+ Y
=3 at the several points over the full thread length. =3
DE Rotate the Screw Shaft slowly and record the dial D8
g’; ) gauge readings. Maximum value of measurement gj; &
Za should be the Total Run-out. =
89 8o
%o ey

)

2 1
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HR7X7IEE
Permissible Axial load

RUEICIE. TEBRYFERVFTEPERT 2 LD RMEN
HedTIOLET LD LERERSICK > T EHERE
PERT2HEDHY. COEEF R LHMICEEIPELR
WROIRE T DBEDH Y ET .

KBS BB L TV S BRIE BT I A E
ICBBfR7R RFAB IR, R B EPEARFFERAECoa
DHFEZITET .

EEEHE. A5 R ARERFTEICOVTE LT ORE
A TCEHTEET.

OEREICHT S BEMTENER

Permissible compression load calculation for buckling

nrt?E - |

P=a X 2

a : &£ (Safety Factor) 0.5
E : ¥>J%(Young's modulus)

It is recommended that Ball Screw Shafts be used
almost exclusively under tension load conditions.
However, in some applications, compression loads
may exist, and under such conditions it must be
checked that Shaft buckling will not occur.

Also, when the mounting span distance is short,
there is a restriction on the permissible tension or
compression load and the Basic Static Load Rating Coa
unrelated to mounting.

Buckling load, permissible tension and permissible
compression load can be calculated below.

Nikgft A Z—D=K(Formula for Oiler)

2.08 X 10° N/mm?(MPa) {21,200kgf/mm?}

| R UCEEOR/N2RE—X >~ (Screw Shaft minimum moment of inertia of area)

| - d4 mm*
b4
d @ R CEAE (Screw Shaft Root diameter) mm

L : B EEERE (Mounting span distance)

mm

n : R—ILR COBYTFIFAHEICE 2 TEF D% (Factor for Ball Screw mounting method)

FH— 4+ (Supported—Supported) n =1

&7 — % #F (Fixed—Supported)
EE —E7E (Fixed—Fixed)
E7FE—BE(Fixed—Free)

Oh LHiDREIRISNICHT S E5 3R, EMHEEDTHEN

n==2
n=a
n=1/4

Permissible tension, compression load calculation for Screw Shaft yield stress

P=0 xA N {kgf}

0 FAIH (Permissible stress)

98N/mm? (MPa) {10kgf/mm?}

A R UCENOR/NETE (Screw Shaft minimum section area)

Azld2 mm?
A

d : f LE#AE (Screw Shaft Root diameter) mm

A815

Permissible speed

EEmzEF DR CHIE RN EICL O T—EDRRALLS
EEGBPROOSNTE Y. CDEISEL KRS EHIRERL T
U EBENEERDZEDDHI KT,

£lAR— IR UIR B AEICEFRE < BREBOKEE £
R RFBESBDPFELET,

OBIREEICHT HHFFEHRHDHER

Permissible speed calculation for critical speed

B 60 - X2 E-l-g
N=B XXy A

B : &efREk(Safety Factor) 0.8
E . v¥>ZJ%(Young's modulus)

For Screw Shaft rotation, the mounting method
determines the established rotation limits. When this
value is approached, resonance phenomenon will
occur, and operation becomes impossible. There is
also rotation limit which causes damages to
recirculating parts. This limit is unrelated to mounting
methods.

min~' {rpm}

2.08 x10° N/mm? (MPa) {21,200kgf/mm?}

| R CEMEOSE/N2KRTE—X > ~(Screw Shaft minimum moment of inertia of area)

l=5 e mme
b4

- BEAIRE (Gravity acceleration)
| MRIOLEE (Material specific gravity)
. BRI EERE (Mounting span distance)

> < a

AZE dz mm?
4

D CERE (Screw Shaft Root diameter)

mm

9.8%x10% mm/sec?

7.7X 1075 N/mm? {7.85X 10-¢kgf/mm?3}
mm

R CEHO S/ N\KTEFE (Screw Shaft minimum section area)

A R—=IL R COBAFIAEIC K > TEE BHFE (Factor for Ball Screw mounting method)

T — %5 (Supported—Supported) A = T

EE —3#F (Fixed—Supported)
EE —E7E (Fixed—Fixed)
EE— B (Fixed—Free)

OEIREBOMEIRICH T S RF EER
TBIRESDBRIRICH T D RABELIC DOV T. — VI
R—ILR L DAR—IVREInfE (1o CEIFOSME X BIERED)
ICK O TERERTDHEDIFEAETT P KSSHR—IL
BLDOEXOBIZF a7 R—IRLIKIEK ANEDEZH
LTREVEREAMSSAR—ILR L DFE TBIREMEIRIC
KB RFAEE#(F.3,500~4,000rpmiBE EZ X T
SV COEIFERRGEPRIBEICEOTEERYET D
T FHRIFKSSETEENEDLELZE 0.

A =3.927
A =4.730
A =1.875

@Rotation limits for damage on recirculating parts
Generally, regarding critical speed for damage on
recirculating parts, limitation is established by dn
value, which is multiplied Shaft nominal diameter of
revolution, but dn value cannot be applied to
Miniature Ball Screws. For KSS Ball Screws, please
consider rotation limits by damage on recirculating
parts as 3,500 to 4,000rpm. This value varies
depending on operating conditions and environment.
Please inquire KSS for details.

A816
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Ball Screw mounting methods Axial play and Preload
A= CORKMBETITAEZR A-101SRLETF,  Typical Ball Screw's mounting methods are shown in —fRICBREDS > JIILF Y NOR—IRR L TIE A L#hE  Forstandard Single Nut Ball Screws under normal
B ARG ERICHT AHBR 7 FIAE.SLOfE  Fig. A-101. Mounting configuration affects permissible FyRNOBIChTIAEM BT EEAFEELET. L conditions, a slight Axial play exists between the Screw
R ICH T AARAGHICHE L9 0T RE P E Axial load in relation to buckling, as well as BT OV F I v =i Clcs B E S ER T Shaft and Nut. Consequently, when Axial loads act on
o - gl e ) permissible speed in relation to critical speed. Please o _ s OiNgle Nut Ball Screws, total amount of Axial play and
BOBH DR R TS refer to below when studying strength and speed. 2 ELRDHAET S R EMAEFEIC L ORIEZME Elastic displacement due to Axial load becomes

DMBNY T ZY 21 ELTRELET.ZD/NYTZTY  packlash. In order to prevent this backlash in Ball
PaEELTRDICR—IRBUTIE EAMT EEERD  Screws, the Axial play can be reduced to a negative
REICTA. THROLE.HOHAUHRUEE F Y OO  value. That is what we call “Preload”, which is the

R JLIcBM T A5 TH<L[FEIEVNSHESESn  Mmethod of causing Elastic deformation to the Balls
between the Screw Shaft and Nut in advance.

£7,
L : Buckling load (Fixed—Supported) L : Buckling load (Fixed—Fixed)
PEETE (BEE—3HF) EEmE (EE—EE)
Motor /E—% Slide /T8 Motor /E—% Slide /%8
I - OHHET EE ®Axial play - |
E — g — l KSSR—IL A LDT &R LA aT XTOHBESE Symbol and permissible value for Axial play are
= A102CRLET shown in Table A-102.
| i . N = Combination of accuracy grade and symbol are
— —_ = == AL
L : Critical speed (Fixed—Supported) L : Critical speed (Fixed—Free) FRAI0BICRT EBYTT,
FERRRE (BE—32H) fEREE (BE—8H)
, y RKRA-102: TEERESEWMPIET ZTEOHAE
L : Buckling load (Fixed—Fixed) m Slde, Bl Table A-102 : Symbol and permissible value for Axial play Unit (B47) - mm
EEER = (BE—EE) i Svmbol
Motor/:E—él Slid /*z@] ym (0]
B 4— ide _ _ = [ | ] SxEme 0 02 05 20 50
i — *}7 — = Axial play 0 (Preloading) 0.002 max. 0.005 max. 0.02 max. 0.05 max.
L Iy = BAET X E 0 (FE 0.002L1F 0.005L1F 0.02L4F 0.05L4F
L : Critical speed (Fixed—Supported) L : Buckling load (Fixed—Fixed) /FEETTE (B E—EE)
EERE (BE—) L : Critical speed (Fixed—Fixed) /fERRE (AE—EE)
R A-103 : BEFRET ZXLSOHEAADE
Table A-103 : Combination of accuracy grade and Axial play
L : Buckling load (Fixed—Fixed) Slide /#&)
EEHE (EE-EE) i - ?%S);ggg
Motor /E£—% Slide /#8) L. 4@* = i 0 02 05 20 50
Ziiail Accuracy grade
B/
o L : Buckling load (Fixed—Free) / EE/E#E (B —H ) Cco C0-0 - - — - 5
* § L : Critical speed (Fixed—Free) /fEl&EE (BE—BH) T 5
g 5" L : Critical speed (Fixed—Fixed) C1 C1-0 C1-02 = = = g 3
Ca SRR (B —EE) L : Buckling load (Fixed—Fixed) Ca
g EEHE (BE—EE) Slide /68 C3 C3-0 €3-02 C3-05 €3-20 C3-50 &2
%g Motor /E£—%& D %.g
3] B A-101 : R—JLa LOBSHT FiE , . C5 - = C5-05 C5-20 C5-50 g9
Fig. A-101 : Ball Screw mounting methods — 7% )
{ | C7 - - - C7-20 C7-50
C10 - — - C10-20 C10-50
L : Critical speed (Fixed—Free)

fElRRE (BE—-88H) ) ERLS DA EDEZE TELZDBE L KSSABHNEDELEZN,
Note)When combinations other than the above are requested, please inquire KSS.
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OFENIR

FREICK DT A—IRUITEHART EERE/EIEDED
TR EABEEICKDEMABENSZ D <. [l
HZE EXBEIMRIDHYET.

A- 1041 T EEHEBFOR—ILB LEFETEEY
I AFRDAR—ILRCICDWT B AR EIC KD HEEER
NMEDEBWERE) ZRLEEDTY . FEICKYHBEE
RIEHPEHD @IEDIELE) LTSI EDDLHIYET,

@Preload effect

Preload is not only used for removing Axial play, it
also has the effect of reducing the amount of Axial
displacement due to Axial load, and improving the
Rigidity in Ball Screws. Fig. A-104 shows the
difference of the amount of Elastic displacement
(theoretical value) regarding Ball Screw with Axial
play and Ball Screw with Preload under the Axial
load.

OFENFE

—RICR—=IRCDFEIL2EDTF Y bDEIC A=Y
(BEB) ZHRALZXTIFY NFREEVWDFEDERAS
NTWETKSSAR—ILRUTIER. I ZF 2 7R—-IAl
OFRZEDP L R LEE Y MOZEELYEDTHICK
BEWR—IEBAT B F—/N—Y A XR—ILFE]ZE
RLTOWEY . Zhc KW HEDT Y hTEEAMET &
ZEOICTHIEPTE. AN MEEFTH D

@Preload methods

Generally, a method of Double Nut Preload by
inserting a spacer between two Nuts is adopted. KSS
Ball Screw adopts [Oversized Ball Preload] by
inserting Balls slightly bigger than space between
Screw Shaft and Nut. As a result, it can eliminate
Axial play even with a Single Nut and it is possible to
maintain compact. Moreover, operating performance
will never be deteriorated by using spacer Balls

MS3.5 ||eg

J
=
B2
C

(Balls with slightly smaller diameter than those of
the oversize Balls) alternatively with oversize Balls.

AR CYd o KIEAN—UR—IW(FEEEZZD2F—/\—T
A ZAR=IEKIDOTHITNENWR—IL) Z MBS E ISR
THIET MR EETSE I EHHYEEA.

R A-104 : §EEmETFERDFEEA IR

Fig. A-104 : Elastic displacement curve comparison between Backlash type and Preload type
_Lead/V—F Lead/ J—FK

Nut/Fvhk Spacer Balls,/AN—H%KR—JL

‘ Nut,/Fwhk / /

Ly,
NN
\‘WJ\N
Screw Shaft,/#a U /‘4. / {/ 7
Screw Shaft, /12U

Elastic displacement Curve (G#HZEAIBRR)

6.0

| | | |
— Preload type (FEXA )

—— Backlash type (§&%E&17)
5.0

0 / B A-105 : o —/S— 4 ZK—IC & BFERE
' // Fig. A-105 : Preload by oversized Balls
/

Ve

N

yd

Oversized Balls,”
F—=N—H AL ZXR—-I

B A-106 : AX—H K-
Fig. A-106 : Spacer Balls

%

Elastic displacement : % (um)

2.0 /
/ OFENERSE @Preload control
/ / R=IRLCOFEEAEEZEINE L (EBET SIS ITRE Itis difficult to control Preload amount by
10 = Example (B TTEOLDFLAUOFERFES Mg measuing. Therefore, Preload of Ball screw i«
/ ﬁ::;t . 3(’;11:1 L EDTIEE) I\fbgfé;ﬂljia_éZEE:G%E[’—((’\§T° Torque, which is converted from Preload amount.
0.0 FHEE ML IEICE L T RRICER L T RERE Amount of Preload Dynamic Drag Torque is decided

B)ROETVET FEEB NI IE HETETFEE
(EFMTEEDPEOTHDIE)ZEET B/ —FED
RAEFGOOETHELET . ZDDBEBRMEPHERSE
UDRBDEETOH ML IEEIFTEVDPELETDOT
OFRBLEEV K GER ML (R—ILR L ZREE &
BEREONLI)IE B ML KVEFRELBRVET DT,
T ALIEZ0N,

with customers by specification drawing. Preload
Dynamic Drag Torque is measured under specific
condition to verify the amount of Axial play is 0.
Dynamic Drag Torque installed actual machine will
vary depending on lubricating condition, load
condition and so on. Starting torque (Torque for
starting Ball Screw) is slightly bigger than Dynamic
Drag Torque.

| I
0 100 200 300 400 500 600 700
Load : & (N)

@Proper amount of Preload
Although the amount of Preload should be

OEEFEE
TFEERIMEET DR ELEIHFBTEENYITY

A819

JACK O TRODBNRETCID FEESAD I EICKY.
T OmREDBESENET,

determined by the required Rigidity and the
permissible amount of backlash, when setting

R DT=OERBED ML IEE K ERL TNET,

e Preload, there are some concerning issues as i e
! % NE MY DIBXR follows. Torque Measurement example ( MLZRIZES]) *Torque wave in this diagram is exaggerated for 1 %
35 DRACRE LRICEDUBROIBEDET 1)Increased Dynamic Drag Torque 2 8.0 explanation. 5%
%§ 3) BHiES 2)Heat generation z (i;§
28 EDH FERRTEBRVECHET BT EPZEL lowering of positioning accuracy < = Starting Torque (28 1L27)] — =8
E WeS=xES due to the temperature rise. Q ]S
&g = ° 3)Shortened life ST T I T TN T T T T #3

Therefore, it is advisable to establish the amount of .

Preload at the lowest possible limits. %’_ “Ball Nut travel:| | | |

5 ARO—2 (mm)

X A-107 : & MMLSRIES]
Fig. A-107 : Dynamic Drag Torpue measurement

A820




%P %P
s .| @R LEOMAIME Screw Shaft Rigidity Ki ig
o3 . . (1) — BB OBE EhE I EE—EB0HAE) (F A-108) pAs
c2 c 32
l*_ (') 13 biﬂi%o)m“'ﬁ In case of general mounting (Fixed-Free in axial direction ) (Fig. A-108)
Rigidity in feed screw system -
Ki=—5 X102 N/umikgf/um}
BEEWMAEICEVTEVRUICKDUBROIEEZMB  In precision machinery, to improve positioning
EEEEY BEFEICHTARMES < TAHICIE ¥ accuracy of the feed screws or to increase Rigidity for
U CBReHOBI & 25T UL B ET, oad, the Rigicity of the entire feed screw systern must (2) BHEROBE (B A-109)
KR CERDBIMEGEORDOKD ISR ET, ' y giaty ' In case of Fixed-Fixed mounting in axial direction(Fig. A-109)
A-E-L
L I I IN{ 11 m/kgf) = ga-gy X107 Numikgf/umi
K~ K Kz Ks Ko MTVRIHMEG
0 =L20E BRMAMEMNEZEUDOUTERYET,
K %010 UBIRAHDOBIE (Total Rigidity of feed screw system) N/ um {kgf/ i m The max. axial displacement occurs when £ = L/2. The formula is as follows.
Ki 7 CEhOMIME (Screw Shaft Rigidity) N/ um{kgf/ um}
Ko © 7w hORBIEE(Nut Rigidity) N/ m {kgf/ um} _ 4-A-E .
Ks : 358 ORI (Support Bearing Rigidity) N/ um {kgf/ um} Ki = L *10 N/ {kgf/ um}
Ke @ 7w N EBSZESEBOMIME (Nut, Bearing fitting part Rigidity) N/ um {kgf/ um}
A 1 CED &/ NETEFE (Screw Shaft minimum section area)
QXY LR LFDAIME Total Rigidity of feed screw system K m
A= 4 d? mm?
Fa
K=—— N/umikgf/um}
0 . d : A CEARE (Screw Shaft Root diameter) mm
E > 2% (Young's modulus) 2.08 X105 N/mm? (MPa) {21,200kgf/mm?}
L #AEEERE S Y hrhRE DR (Axial distance between fixed point & Nut center) mm
L : BUfJFEEEE (Mounting span distance) mm
Fa xR CERICHDDE S ERE N {kgf}
(Axial load applied to feed screw system)
0 1 FEVRUHMROEMEELE um

Licp oA mfEE Falc K2 CEOBURAE O L LATOXNERY LT,

(Elastic displacement of feed screw system)
Accordingly, the amount of Screw Shaft Elastic displacement & due to Axial load Fa is as follows.

5 — Fa
K Hm
2

g2=L2
St o 4 St 3
| S I S
< 3 < 2
Ca ] T a
X2 I gy
= = = = = - - =g
B2 )
%3 aq L =3

L
X A-108 : @A mEICEE—BHRDOGS X A-109 : miREEDHZE
Fig. A-108 : Fixed-Free in axial direction Fig. A-109 : Fixed-Fixed in axial direction
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M>>IV Fy bTEEROBIE
BEARBERBECaDI0% DS MEFEHSER LIz E
EDF Y bOERBAIMEMEK, Z[ERIICREH LT
WET AR EDPEARBERFTECaDI0% TIER
WEBIFRRTEHE L TSV BB EKRICRE
HFHLOEKXOERFA MBI KSSABHONEDLE
<72EWN,

F

a
Kz—KzX(W

ONut Rigidity K:
(1) Rigidity of Single Nut with backlash

The theoretical static Rigidity Ko of the Nut under
an Axial load equivalent to 30% of the Basic
Dynamic Load Rating Ca is described in
dimension table. For Axial loads which are not
30% of the Basic Dynamic Load Rating Ca, please
use the following formula. Please inquire KSS
regarding theoretical Static Rigidity of model
types which are not in dimension table.

)/ N/ um {kgf/ um}

OZFHMZOMYE K.
XFHZ ORI ERT2HMZPZOTEEICIOTE
BRYUETOT #ZA—DICEROLEbEZE0N.

@7 v hEWEMFIIEROME K.
7 NI ER PR BN I AR D 7% EDBIMEIE KRB D
BEREHC KV ERYETOTHHETEEALEEA

P CEDRFBEDOB VR EITOKDICLTIEEL,

@Support Bearing Rigidity Ka
Support Bearing Rigidity varies depending on the
type of Bearing and amount of Preload. Please
inquire Bearing manufacturers.

@®Nut, Bearing fitting part Rigidity Ks
Rigidity of Nut mounting part and Bearing mounting
part vary depending on machine structure and
design. KSS cannot mention the details but a design
of high Rigidity must be considered.

Ko © SFEERECEID v MBIMEME (Nut Rigidity in dimension table) — N/um{kgf/ um}

Fa: @5 m@7rE (Axial load) N {kgf} @ Uthdia U V) fltE @Screw Shaft torsion Rigidity ‘ _

Ca: EAB)EMAHE (Basic Dynamic Load Rating ) N {kgf} 1 UNIC £ DA BRDIZEI: B AZA & L TN For positioning error due to torsion, this error is a
relatively small compared to axial displacement.

Q)FER(TZEEOR) ORI
BEARSERFTECaDSNDFERMELASA/ZEZD
v NOIBRERIMEEK Z[HERICEEH L TOE
T FEREDP LRERBDHEIFIRANTETETEZE
T FER(TEEELOR) OBEF. FEBNLIE
DIELDEICE > THIMELEN L ET . ZDIHEF
HIEKSSABRIWEDE L ZETVLAB IERICEEE
PRV OEHEHEBICDOVNTH. ZEEICKY
SHEOVELET.

(2)Rigidity of preloaded Ball Nut
The theoretical static Rigidity K2 under a Preload
equivalent to 5% of the Basic Dynamic Load
Rating Ca is described in dimension table. For
Preload amounts other than the above, please
use the following formula. In case of Preload type
Ball Screws, Rigidity varies depending on the
dispersion of Preload Dynamic Drag Torque.
Therefore, please inquire KSS for details. KSS will
calculate theoretical Static Rigidity of required
Nut models, which are not in the dimension table.

2> 7 F v NFIES(Single Nut with oversized Ball Preload)

G 1
K2 =Ko X ( ———)" N/umikgf um}

0.05Ca

WMEER Y KT D IR DPBELBEILLUTORTEHET
TET.

g 3L 180
= nGd n €9

| R MRS (Modulus of Rigidity)

o O 4

RUINBICEDEABDRMAE O ald AT ERYET,

However, if investigation is required, the following
formula may be used for calculation.

TRUWE—X>NIELDUNAE(Torsion angle due to torsion moment)  deg
t LW E—X> ~(Torsion moment)
D b EEhin RS & OFEEE (Distance between Nut & Shaft end support) mm

N-cm {kgf-cm}

8.3x10¢ N/mm? (MPa) {8,500 kgf/mm?}

ta LB (Screw Shaft Root diameter) mm

Amount of axial displacement 0 a due to torsion angle is as follows.

0
0a=f0 X ———— X10° um

MS3.5 ||eg

Qepn—f

360
Tg Ko @ RERECE D T v MBIEME (Nut Rigidity in dimension table) N/um {kgf/ um} '}rg
gg Ga : FIEfrE (Preload amount) N {kgf} g:U—N(ead) mm g z
%§ Ca : BEAREEMATE (Basic Dynamic Load Rating) N {kgf} % o
£ &9

A823 A824



L
d
=
Bl
c

HEHM D e — 3

MS3.2S ||eg

uondudsap |eduyda|

BEARERTE CEARERTFM

Basic Load Rating and Basic Rating Life

OEXEERTECaL EXERF®
R—IRCOEERFRE S DR LA—IBLZRLU
FETELICEGRLEEZ ZDDEDI0%DAR—ILR L
DR—IVBER—IIDRAICED VENICLD T L—F
27 (HE) RSBV TEER C XS MEEHREONE
T EAHERFTECaLIL 1005 EEDERF® KD
SOREMAMBEZ V. ZDEIEHERICCa& LTE
#HLTOWET AN COERFLE. COEKRBE
BEECAaDEERVRDANTHET D EDTELT,

g = (L )3)(106
10 — f-Fa rev

o ERF D EMEGH TR ALY ICHBLndHD L
(FFEATEEREL 10 CRIHBADH Y ROXNTAHETEET,

@Basic Dynamic Load Rating Ca

and Basic Rating Life

The Basic Rating Life of Ball Screws means the total
number of revolutions which 90% of the Ball Screws
can endure. Failure is indicated by flaking caused by
rolling fatigue on the surface of grooves or Balls.
These figures are valid when a group of the same
type Ball Screws are operated individually under the
same conditions. The Basic Dynamic Load Rating Ca
is the Axial load for which the Basic Rating Life is
1,000,000 revolutions. These values are listed under
Ca in the dimension tables. Ball Screw's Basic
Rating Life Lio can be estimated using Basic
Dynamic Load Rating Ca in the following formula.

Also, in place of the total number of revolutions, the
Basic Rating Life can be expressed in hours:Lion or
traveled distance:Lios, and these can be calculated

through the following formulas.

Lion = ( [ YxLis E5RS(hours) Ca : BEARENFEEEIE (Basic Dynamic Load Rating) N {kgf}
60 - N Fa : #5775 (Axial load) N {kgf}
N : [E&5£7 (Revolution) min~" {rpm}
2 J—NK(Lead) mm
f @ fErEfR#(Load factor)

L _(L)XL k
10d — ’]Ué 10 m

f=1.0~1.2

[FEACIRE EFEODLRWNGE
(for almost no vibration, no impact load)

f=12~15 PR FEOHDHE

(for slight vibration, impact load)

f=15~30 RRUVRE.EFEOHDHE

—MRICKEICAERT DA EEEIE—E TR < fIRRE
DOEE/NE =D ENET . IO KD BRBFEIEIR
ORXCHEA B EFam. FHREGHRNEKD D Z &
K EREFDEFTET HIENTETET,

A825

(for severe vibration, impact load)

Generally, Axial load on the most machine is not
constant and it can be divided into several operating
pattern. In this case, Basic Rating Life can be
calculated to figure up average Axial load Fam,
average Revolution N in the following formula.

Fa® - Ny - ti+Fa® - No- to+Fag® - N3 - t3 )%3

Fam = (

N1 - ti+Ng - t2+N3 - t3 N{kgf}

N1 t1+N2 - to+Ns - t3

Axial load Revolution Working time
B EfRE [EIE7e: 3¢ {3 R
N {kgf} min~'{rpm} %
Fas N1 t
Fa: N t2
Fas Ns ts "

in-1
ittt min” {rpm}

Fe A PETEDERIICET B & EDTITE S M
EFamlEGELISRDAR TEHETHIEBHTEEXT,

Also, for Axial loads which vary linearly, the average
Axial load Fam can be calculated approximately

using the following formula.

Fa min + 2 - Fa max

Fam =

3 N {kgf }
Fa min &/ A B2 (Minimum Axial load) N {kgf}
Fa max: s&AEAEREE (Maximum Axial load) N {kgf}

) AR—I R L OFGHEIRERPRFCRETCEYDREABBOENDSH]
RCDDOE—AY MIE.BIOTIVTVIFEPMERLRVFAZ A~
HET COFEXTY.

OEKEEIRMECoa

BEARBERTECoa (& RARN ZZ (T TWNDIEMERT
AR—ILOEEMER—IDXKARZREDID R—ILDE
BD1/10,0001CHR D KD REAROEIEREZ L\ I
DEIFERICCoal LTRE L TWET . COEAREETE
BETECoaDEIE. BR IEIRRE H 2 W\ EIERE A IER (TR
HE(0rpmB ™) O ESMGEREFTTHEXICEALE
TH.CDKAEHETIEZ L DBE FRHLMEED ) E
BAKBB.ZDOEZEDR UEBDRAKFAREFa max
[FORKICK U KOONET .

Coa
fs

Fa max = N {kgf}

fs : BpAoR 21541 (Static safety factor)
fs=1~2 Li@&ERD & X (for normal operation)

Note)As the Basic Rating Life varies due to lubricating conditions, and

contaminations, Moment load or Radial load, etc., this should be
considered a rough estimate only.

@Basic Static Load Rating Coa

The Basic Static Load Rating Coa is the Axial Static
load at which the amount of permanent deformation
(Ball + Raceway) occurring at the maximum stress
contact point between the Ball and Raceway
surfaces is 1/10,000 times the Ball diameter. These
values are listed under Coa in the dimension tables.
The Basic Static Load Rating Coa values apply to
investigation of stationary state or extremely low
Revolution load conditions (less than 10 rpm).
However, in most cases the amount of permanent
deformation causes absolutely no problems under
the general conditions. The maximum permissible
load Fa max for the screw groove can be found by
using the following formula.

fs=2~3 IREN.EEDH D & X (for vibration, impact)

OTFX{&¥ Hardness coefficient
KEBEEHPHRCISKRBDHE & EAREEHRTECaEEAK
BTEREECoICHEZITOVEDN DY FI . MEIFTED
N TITWET,

For Surface hardness of less than HRC58, the Basic
Dynamic Load Rating Ca and the Basic Static Load

Rating Coa must be adjusted. Adjustment is made by
the following formula.

Ca’=rfth-Ca (N)
Coa’ = fho-Coa (N)

fh, fho : BESFRE (G R)
Hardness coefficient(See graph right)

Hardness Coefficient (A &%)

0.9 \
0.8 \
0.7 \\
0.6 \\
0.5 \\ i
0.4 NN

—_

Hardness Coefficient : A& &k

0.3 N N
02 fho \\ \\
' N N
0.1
[ —
0

60 55 50 45 40 35 30 25 20
Surface Hardness : XE®EE (HRC)
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i L%
s .| @8# hVY Load Torque T ig
Bl @ ) @
o= ERE) ML P-0-A (F+uW) C=
. . ZZW X10’3:W'Q'AX10’3 N-m
Driving Torque
= A s W 0 ket
1201 RO ML TIERRICE KD ET, ‘T 2mn ~2mn grrem
The feed screw system Driving Torque T is expressed according to the following formula.
P : # AT E (Axial load) N {kgf}
T=Ti+To+Ts+Ts  N-mikgf-cm} F : &%= (Load) N {kgf}
W #EhEE (Weight of moving object) N {kgf}
Ti D IRICEKD ML (Acceleration Torque) N-m {kgf-cm} g :YU—NK(Lead) mm
T, . &% ML (Load Torque) N-m{kgf-cm} u: ?@@JEF%%%%&(SUdmg surface friction coefficient)
Ts © F/£&) ~L % (Preload Dynamic Drag Torque) N-m{kgf-cm} n- ?jq$(Eff|C|enc¥)O.9 _
T, . ZDMd b L% (Additional Torque) N-m {kgf-cm} A - BGERLEE (Reduction ratio) Moving Object, B5%

EVRLCRICEET D MLIIE E—REBEEDRICHEERY T, Table /77— -

T~TIE DN TR U FORTHAT B2 EHTEET, .

When Motor selection, the feed screw system Driving Torque is needed.

Ti~ Ts can be calculated by the following formula
Motor /E—% — — — —
OMEIZELSD MV Acceleration Torque T
Ti=a-l N-m
a = 2nN rad/sec? OFEEH IV Preload Dynamic Drag Torque T
60 - t
Fa- 2
T3 =0.05 X (tan B)%5 X ——— X10°% N-'m
| = Iw-A?+1Is-A?+I1s-A?+1g  kg-m? 2n
_ . Fa-2
Iw=mw X ( o )2 kg-m? T =0.05 X (tan 8)-05 X — X 10" kgf-cm
dZ
Is = ms X ( 8 ) kg-m? B U—NKNfA(Lead angle) deg
Fa: FEfrE (Preload) N {kgf}
d g 1 J—NK(Lead) mm
ms = 77 ( > )2X L Xy kg
a : AIRE (Angular acceleration) rad/sec?
I 1EHE—X> h(nertia moment) kg-m? @ FNftad hVY  Additional Torque T,
5 5 w  BEYOE—LEEEDOEBEE—X> b kg-m? LD TRETD ML ZVWETFIANETIFIZOEBR NPT AL —ILORBEIETICLD LI RETT, o
g . . . . . I S
;(:2: (Inertia moment of moving object by Motor axial conversion) Described as Torque which occurs in addition to those listed above. For example, support Bearing friction ;%
?_L% Is : R LEOIBMETE—X > k(Inertia moment of Screw Shaft) kg-m? Torque, oil seal resistance Torque, etc. {33_“ &
g la R UCEBAIOF VYEDOEMEE—X > b (Inertia moment of gears on screw side) kg-m? Kt 2
%é ls @ E—RAIOFVEDEHEE—X> b (Inertia moment of gears on motor side) kg-m? %g
#3 mw: BEI¥EE (Mass of moving object) kg #3
ms . 13 UEhEE (Mass of Screw Shaft) kg
g @ 'J—NR(Lead) m
d 1 U#hsi#E (Screw Shaft diameter) m
L B LC#&KX(Ball Screw length) m
y . tbE (Specific gravity) 7,850 kg/m?
A EERE (Reduction ratio)
N : E—&ODREE# (Motor speed) min~!
t o DNEREFRE (Acceleration time) sec
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Rust prevention and Lubrication

OF5 SR E

KSSAR—IL I UIERIIREZRTIRC L T Bhismp EHh <

NTWET ZEBICEREL TR ERBRBITRTESR L OB

BHEFT U —AE2H LTSV BERD TIEE

RN T —RAZH L THETAIEHTEET .

RBRET 258 ICIE BOREDPBISNET DT,

TERLIEZN,

AIKSSHZEH T BT BEtEICEREENTL
27 HEME L TORREED ) KA. TD/ZHR
FHOE R JMEBICRONBE T BFH. b
TR ERERASOMEDPRELET.

OHR

A= CLOZHEABICKE L T BT BRI Oftia D UE
TYSHBRDHIR SN B VSR MLIERP RS
WEOHBEDPHELEL LT BHBRHOMEICKY BERICK
RE LR EWNEDOET . BRICEDBEDET 21
ABDIENTEZET,

A= COERIE. 7)) — RS mEBIcATONE
T I)-—AEBOBEBE)FULATARERT Y —
AGHERDHZAEICIEISO VB32~68(R—E 2 H) & HEE
WeLET.REAARICE > THBHIOEEIL IER
CERERYETHICIZF27R—ILR LTI
U—ADBHEFUICK Y ML IBRBREDTERER| X
RITHEDDWET KSSTIH MFBEEHITLRD S
RO UVKSSH ) DT T —AEABELTNE
T AEEMEER L BERMERDABEICIEMSG No.1
(B&OE 1HE) 2. & lc@&E. —KABEICIEMSG No.2
(B&OE2B)ZRVEAATOET AL IE. HEO
IN=Y BIOIDI R ZF a7 AR— IR CERT ) —A]
aBIRIEE0N,

—RR{ERRMGICH T 2 ERAIG

Recommended lubricants for normal operating conditions

Lithium-based Grease
VFILRT)—R

@Rust prevention

KSS Ball Screws are applied anti-rust oil when
shipping in case of no specific instruction. This oil
should be removed before use. Wash Ball Screws
with cleaned Kerosine and apply lubricant(Grease or
Oil) on Ball Screws. As customer's request, specified
Grease or Qil can be applied, but it should be noted
that they are not suitable for long term storage
purpose and rust might occur.

Note)Anti-rust oil is focused on anti-rust
performance and it does not have lubricating
function. Therefore, when using Ball Screws
with anti-rust oil coating, the problems such as
shortened Life, increase of Torque and
abnormal heat generation occurs.

@Lubrication
In Ball Screw use, lubricant should be required. If
lubricant is not applied with, the problem such as
increase of Torque and shortened Life occurs.
Applying lubricant can minimize temperature
increases, decline of mechanical efficiency due to
friction, and deterioration of accuracy caused by
wear.
Ball Screw lubrication is divided into Greasing and
Qiling. A regular lithium-soap-based Grease and ISO
VG32-68 Qil (turbine Oil #1 to #3) are recommended.
It is highly important to choose lubricant depending
on customer's usage. Especially in case of Miniature
Ball Screws, malfunction such as increase of Torque
are caused by the stir resistance. KSS original
Greases which maintains Ball Screw’s smooth
movement and have high lubricating performance
are prepared. MSG No.1 is appropriate for high
smooth requirement and high positioning usage
(consistency 1). MSG No.2 is suitable for high speed
and general usage(consistency 2). Please refer to
catalogue page B101 [Original Grease for Miniature
Ball Screws].

KSS original Grease MSG No.2
KSS # Y FIJ1)—A MSG No.2

BEmhELEa2—E2ih

Sliding surface Oil or turbine 0il

Super Multi 68
A—=/N—7ILF68

A829

| Jot: pagl i

RIRIE T —EBDHE2~37 BOBEBDHAI.

BEEBRICERL TSV BRERIREFICITOHER
OBNDOTF v 7TV BREICIE U TR L T<ZE0N,
HMLWI ) —AZz#alET AR EBLEENWT U —2%

TEDRYHEEWM o TLEZ,

Ry [O) =t et i
Inspection and replenishment Interval of lubricant

Weekly Oil level, contamination
TBEEZE HE. FhiE

@Inspection and replenishment

Grease inspection should be performed once every
two to three months, and Qil inspection should be
performed approximately weekly. Check the Qil or
Grease amount and contamination at each
inspection and replenish if needed.

When re-greasing, the old or discolored one should
be wiped off as much as you can.

Replenish at each inspection,
depending on tank capacity
RRRZEICHHR. LAV IBRBICKYER

Every 2 to 3 months initially
E¥EI2~3 1 A

Contamination,
swarf contamination

BHh. YIBOEALE

Replenish annually or as necessary,

depending on Inspection results

The old or discolored grease should be wiped off
before re-greasing.

BEIEZEICHE. ZELRRRRICKVEER
HOWEELAETY—RFHERY

Daily before operation

BRI

Oil suface check

R IR &V HEREL

Set a rule for replenishment as necessary,
depending on amount of wear.

A830

MS3.5 ||eg

Sk
J
=
D)
C

uondudsap [eauyda|

MERW LD el —



MS3IDS [|eg

9||=,
=
Bl
C

BhEE

Dust prevention

A= CIE. ZOWEEET Y NMCTHAPEYHIRAT D

EEFEDPBRLEMT LAY . ER UBDEE. R—ILOEIN.
BREOWBREICKVIESTEERDBEDPHIET,

LD > T CHPCEYDBEADEZ bNDHEICIE L

EHSHNTICEE LEVWEDICTYNSRT L AOE Y 7/%

A TREDBHEMRELREDLET,

In Ball Screws, if dust or other contaminations intrude
into the Ball Nut, wear is accelerated, the screw
groove will be damaged, circulation will be obstructed
due to Ball fracture, damage of recirculation parts and
so on. Eventually, the Ball Screws will cease to
function. Where the possibility of dust or other
contaminant exists, the screw thread section cannot
be left exposed, and dust prevention measure such as
a bellows or Telescopic pipe must be taken.

RELIE

Surface treatment

KSSTIE.Br#EZz B E L TR—IIL R UICKRENIEZET
CEDTEETKSSTORFEEBIE LIcREALIEIX F
JHLMEEZREE L TVWET . ZOMOKENEE TR
ZOHBEIEKSSATBEZEN,

OKSSR/7OLMREFE -V LORR
SEVWVEEQ~3um) D7eH ([$HEVEBRADXTIGH
AJEET Y,
s BB TREEERICKY REZH—ICLETEZ DD,
EEMEEBB D EDDY LA
* BEMDRVERETHVBEEDERBE L TVET,

Surface treatment can be possible for the purpose of
rust prevention. Black Chrome treatment(BCr) is KSS
standard surface treatment for the purpose of rust
prevention. Please inquire KSS if other surface
treatments are needed.

@Feature of KSS Ball Screws with Black Chrome
(BCr) coating
* Due to thin film thickness(2~3 um), mating part
can be applicable with BCr.
* Due to strict production management,
film thickness can be treated equally and
smoothness is kept.

Bellows 1 Telescopic pipe s TNV EM AR LELEVESIF. T vEREO—T 1 * High anti-rust ability is possible.
1\/;\:\//\"\74\;'& | FLAIEYIINAT 5 DUBEHETETT . * To improve sliding characteristics, BCr+fluorine
1 @ T 1 resin coating is also available.

- \\%

1 1

T |8

KSSR—I R LU I ZF 27 R—IRUCOBREEDT
2 A2V/INT PREHCERZBEVWTWET . TD/DHH A
OJHBHBEFICOVTI. Y—ILERELRWVTEER D
TVWET =& CBLDBRIEKSSANBEWOWELE L
ST ZBRfSIFRDZ LK F Y MTEDEEICK
BPHAEDDHVETDT.ITALLEEV KL BRICKD
TE—ILOBRM I DB TELRWNGEDH W ET DT, JIE
freBROLET

B A-110: ¥ NFEFLAOAEYINAT
Fig. A-110 : Bellows & Telescopic pipe

KSS Ball Screws are concentrated on compact design
for a feature of Miniature Ball Screw. Therefore, all
models in the catalogue are the dimension without
seals. Please inquire KSS if seals are required. Please
note that Nut dimension may change due to seal
installation. Some models cannot install the seals.

FEA-111: B/OL0ER

Photo A-111 : Black Chrome coating

OFf5iEsE HikB&T—4 Examination data of anti-rust ability
IRKIETEAER (JIS 22371) IC#E U AREHBR R 2 E A U CRh#ERe N 251l L /iR Z U N ICR L £,

Based on the salt spray corrosion test(JIS Z2371), anti

o IZ#ESBR F / Standard test piece : 70mm X 150mm X1

-rust ability has been evaluated, as follows.

mm (SPCC#f / material = SPCC )

e 7—4& [ Data | KEZBRBR2UFERONGE LA T« > TV N=RICEKBFHAER BED/NSWVNEEBEDZY)
Evaluated by appearance and rating number method
after 24 hours of salt spray corrosion test.(The less number, the more corrosion)

MS31DS [|eg

Q¥AN—3

st ot st o
s Rating number (Average) =
S2 LA 51 > 9% 2N~ (FHf8) S5
G § C §
ga Sample A(BCr coating) 9.3 %fa
BS HERHA(BCrLER) ‘ Fo
B9 Bo
Sample B(R coating) 9t
FERFH B (RALIE)
Sample C(M coating) 3
ER A C (MALEE) Sample A Sample B Sample C
A HERAB HERAC

OROHSHICDULVT  About RoHS compliance
KSSEZ OLMIBAR—ILBR LDCrH EIF ROHSTHESN TV SEMEZ TRI>THY H&EDH Y ELE A,

The Crt¢ amount of KSS Black Chrome(BCr) coating is less value than the based on RoHS regulation.

A831 A832
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Traceability

KSSAR—ILa Uik BE L ettt e B EICREEE SN
TB T BENHEMRBEREL T REETRED OBRE W
FCEDEC.— B LULEEAFFICKVEESNATOET,
HEREICAE LR — I Uik CEBEICK Y BB (F
BA-112) Rcl3@ERMHER (BE A-113) Z2R/NT 52 &P
TEET.

KSSTHESNA—IR LI Ty MCEEES DY —
FUIENTVET (BFEA-114),

SLEERS (XIS L e B R B EC SIS R E L (LN TR
ESNTHY HEFSICEDBVADE T HERET —
REBRTEDEDICEOTVET,

155

RESHKI

T—IXAIZAH%AEH
ES # ERHAEREO 1-22-14
T146-0093 TEL 03 (3756) 3921 (%)
MFATH FRENFATAFILAFHRA-14
T947-0043 TEL 0258 (82) 5577 (%)

@’E‘_

CERTIFICATE OF INSPECTION

This is to Certify that this product has
passed the inspection of KSS STANDARD.

KSS CO., LTD.
Head Office: 1-22-14 Yaguchi, Otaku, Tokyo 146-0093
TEL 03(3756)3921
Ojiya Plant: TEL 0258(82)5577

KSS Ball Screws are manufactured from rigidly
selected materials in our temperature controlled
factory. They are manufactured using the latest
production equipment, with consistent quality control
supervision ranging from the production process to
inspection and shipping.

Certificate of inspection, Photo A-112, or Inspection
report, Photo A-113 can be provided as your request.
The Ball Screws produced by KSS have a serial
number which is marked on the Nut (refer to the
Photo A-114). Record of inspection and production
trail which is in correspondence to a production
number, are stored in KSS and inspection data can be
retrieved by inquiry of a serial number.

BHEA-112 : S1&3E

CERTIFICATION SHEET OF PRECISIO!

55 MEX— LB LR

«
o MB0401B-40R93C3-0
W

8% | avaszo AR, %]

| #E® (+12)  msiow rorous e R El
EXTTR 20

40

20

4

FEHE A-113 : IREHER
Photo A-113 : Inspection report

A833

Photo A-112 : Certificate of Inspection

BEA-114 : 8% =
Photo A-114 : Serial Number

Calculation example of characteristic for Ball Screws.

A= R UCOHEFUEAEFZUTICEHLET.VTID
EFTIMELEEHAITTOT RRICESDRVBED D

WEFTD.ITAELIZS0N,

1 : ftEh{tEk Pick&Place
Example 1 : Vertical Pick&Place

A=l CBX EEREMG
Ball Screw model and operating condition
Motor /E—%

Calculation example of characteristic for Ball Screws
are mentioned as follows. Each calculation example is

modeled so that there is a case which is unrealistic.

Operating pattern GE#RY 1 7 JLARER)

Up (EH)
P ®
Speed
(HE) ® @
@
Up&Down (£ | M?gi/ VURE a —T
‘ — X9 ® Time
=T (5P
I | [ m @
‘ ; Down (%)
|
:@: Tcycle (1Y) =0.8sec
A=) UFTT Ball Screw spec.
#mE =0 10mm Shaft dia.= ¢ 10mm
J—RK=10mm Lead=10mm

EAREEMRFECa—3,300N
A=l LCE£R=180mm
BAmT EE=20umT

Dynamic Capacity Ca=3,300N
Total length=180mm
Axial play=20um or less

BERRM
RERE=0.4m/sec
**1)— KN10mmd& ¥) 2,400 min™!
DORORAFRE =0.05 sec
*RPO®®D
ERAFAE=0.1 sec
**RF®
{E1ERFRI=0.2 sec
R B@®®
1442 JL=0.8sec

Operating Pattern
Max Speed=0.4m/sec
** 2,400 min~! because of Lead 10mm
Acceleration & Deceleration time=0.05 sec
**DB®®® in diagram above
Constant speed time=0.1 sec
**@® in diagram above
Halt time=0.2 sec
**@® in diagram above
Cycle time=0.8sec

uondudsap [eauyda|
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BEXERFWHOE
Calculation of Basic Rating Life

EAERFBIILUTOFIRTCELLET.

Basic Rating Life is calculated in the following procedure.

£iEER/NR—>TD
TIERGEL
Calculation of Load
condition for each
operating pattern

BBE/NR—2TOD
RESRMEL
Calculation of Speed
condition for each
operating pattern

Revolution

' R OB L EFBDE
Calculation of Calculation of Basic
average Load and Rating Life

DFERGOEL

EBLLEBREG/NR - OFEFAFELITOLDIC

ANDR-SCIN

OTEMMR. X OO LEFRRE !
Fi=mg—-ma
@O.®FR :
Fa=mg
@ TR R OG® LEF IR :
Fs=mg+ma
ZZTC.
m  BEHMEE=10kg
g | EHIEE=9.807 m/sec?
a ImERE
0.4m/sec |TIET B F TOMRE
a=0.4/0.05=8 m/sec?

)EEFHOHEE

ESX LR ER/ X —> OREBHIFLUTO LS (CH

V&EJ,

EREF(D.0)
0.4 m/sec=0.4%60 m/min=24 m/min
=2,400 min~" () — N10mmd& 1))
TEREREF (D.®.®.@)
FEROIHEESE L T.2,400/2= 1,200 min~'

1) Calculation of Load condition
Load condition of each operation pattern which is
numbered is as follows.

(M®Down&Acceleration.@Up&Deceleration :
Fi=mg—-ma

@.®Constant Speed area :
F.=mg

®Down&Deceleration.®Up&Acceleration :
Fs=mg+ma

m  Mass=10kg
g  Gravity Acceleration=9.807 m/sec?
a  Acceleration

Acceleration up to 0.4m/sec

a =0.4/0.05=8 m/sec’

2)Calculation of Speed condition
Revolution of each operation pattern which is
numbered is as follows.

Constant speed area(@.®) :
0.4 m/sec=0.4%60 m/min=24 m/min
=2,400 min~'(Lead 10mm)
Acceleration and deceleration area(D.®.®. D) :

as above average revolution, 2,400/2=1,200 min~’

3) Calculation of average Load, average Revolution
Calculation based on the above, calculate the
average Load Fam shown in catalogue p-A825 and
the average Revolution N .

3) FHFTE. FHEEGHROEY
FTEROFHERERZEEH. DX O p-A825ICRT FH
fTEFam & RN ZETE L £,

_ Fa® - Ny -ti+Faz? - No-to+Fas® - N3 - t3 A
Fam = ( Ni-ti#+N2 - to+Ns -t N

N1 - ti+N2 - t2+Ns - t3

= in—1
Nin t+t+ts min

t1=0.05x2=0.1

Fai=18.1

Fa:=98.1 N2=2,400 t2=0.1x2=0.2
Fa:=178.1 N3:=1,200 t:3=0.05%2=0.1
Total(&%t)0.4sec

1cycle(1H2J) : t=0.8 sec

Fam=116.3 Nn=1,800
Halt time (fKLE) : 0.4 sec(50%)

4)Calculation of Basic Rating Life
Using average Load and average Revolution, Basic
Rating Life is calculated according to the
catalogue page A825.

L)BARERFHOEL
TIOEE. FEHRGEHOEEER LT ERERFDZ
HEOTR—=2 ABSIC LD > TAHBEL T,

EARTFKRFE® /Basic Rating Life  Lion ={104/(60-N)} x {Ca/(f-Fam)}® B / hours
Lmh = 96,280 E%FEﬁ / hours

fEHRE/ Load coefficient (1.3&RXE / Assumption 1.3)
Ca : EAREEMKAEE / Basic Dynamic Load Rating (3,300 N)

MS3.5 ||eg

Qe —

% % 7
15 Is
< 2 ~ =2
o8 PR IR RS . 50% Cdb B 7285 96,280/0.5 = 192,5608% Due to halt time is 50%, 2s
&f% OB R TS, 96,280/0.5 = 192,560 hours operation. gg
ﬁg LEFEBRE ZRTIR E T B35A. 192,560/24 = 8,023H If 24 hours operation is premised. éﬁ;g

5 ERY ADBHFDEERRTECVDIEICRYET, 192,560/24 = 8,023 days, it shows that enough life S

is kept.
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é g XY R UCRDEEE LY DEHE Calculation of Driving Torque for feed screw system B2 : HEEhEAR NEGER é s
g g HEOTR—= AT TE R URDERE) ML U % Calculate Driving Torque for feed screw system Example 2 : Horizontal Small lathe Ei{ 2
Eiﬁbiﬂ‘ogﬁti\%—&@&m‘Qﬁ%—ECLE?t@°)iﬂl gccordmg to the catalogue page AB27. It is He—lta LRI & (B S
LFEREBHADZEF TFEAROR—IARLCTHND. important when motor selection. In the above case, Ball Screw model and operating condition
FIEB NV EFEELFEEAZFDEDIE NI T due to backlash type Ball Screw, Preload Dynamic
BRENLITICDNWTEELEY, Drag Torque does not occur. Therefore, calculate L-crit o Operating pattern GEExtr 1 7 JLHRK)
! : Critical speed (Fixed—Supported)
acceleration Torque T1 and Load Torque To. REIRRE (BT ‘
T=Ti+T+Ts+T N-m Motor/E—4 Fix%d Supgorted T Max speed (&&&) =2,500min"!
B :
Ti D IBEICEKD ML (Acceleration Torque) N-m EJ;]w i (Sl%ig 2 Load (%ﬁﬁ%)=290_':‘
T, : &7y M2 (Load Torque) N-m D_‘JL — e—— Speed (&) =50min
Ts . FE#) L7 (Preload Dynamic Drag Torque) N-m £ o ®
T, ZDfD ML (Additional Torque) N-m I
© —
L : Buckling load (Fixed—Fixed) Time
_ _ EEAE (BE-EE) o W
1) MLY% Th OEH (Calculation of acceleration Torque T1)
0.25sec 0.5sec 0.25sec
Ti=a -l =a (lwt+ls) N-m o —
a : BINRE (Angular acceleration) rad/sec?
| B%E—X> b(nertia moment) kg-m?
lw : BEMOT—REEEOEEE—X> kg-m? Rl UFETT Ball Screw spec.
(Inertia moment of moving object by motor axial conversion) BE=012mm Shaft dia.= @ 12mm
Is A CEDIEMTE—X> N (Inertia moment of Screw Shaft) kg-m? U—R~=2mm Lead=2mm
R UCEHAE d=010.6mm Shaft Root dia. d= ¢ 10.6mm
lw = mw X (£/2m)? =253 X 10° kg-m? EAREHTEREECa=1,900N Dynamic Capacity Ca=1,900N
mw | #BEEE (Mass of moving object) = 10 kg B LS eI BERE L=400mm Mounting span L=400mm
0 A=) LJ—K(Ball Screw Lead)=0.01m EABT XE=0umUT Axial play=0um or less
BEEE m=500kg Mass of moving object m=500kg
Is = msx (d%/8)=(d/2)2rr y X L x (d?/8)=0.139 x 105 kg-m? BENEEERE u=0.01 Sliding surface friction coefficient 1 =0.01
ms : 12 CEhEE (Mass of Screw Shaft) kg
y faUEhttE (Specific gravity of Screw Shaft) = 7,850 kg/m?3
d 484t (Shaft dia)=0.01m BT Operating Pattern
L :4al#EE (Shaft length)= 0.18 m ReEE=5m/min Max Speed=>5m/min
**1)— N2mmd 1) 2,500 min~' ** 2,500 min~" because of Lead 2mm
a = (2mN)/60t = 5,026.5 rad/sec? YA 7R ERER Operating pattern : see diagram above
N : &= E (Max speed)= 2,400 min~' OfnE=0.25sec (DAcceleration=0.25sec
t : HOEEEFR (Acceleration time) = 0.05sec @& =0.5sec @Constant speed=0.5sec
@R =0.25sec ®Deceleration=0.25sec
T) = 5,026.5 X (2.53 + 0.139) X 10 = 0.134 N-m @OREEARF=4.0sec @Working=4.0sec
BffrE— 200N Load= 200N
PIHERE ) =50 min~’ Revolution at turning=50 min™"
% 3 2) &7 ML T.OFH (Calculation of Load Torque Ta) .
13 2
R T:=mg£/(2rn)=0.173 N-m 58
gg m: BEEE (Mass of moving object) = 10 kg &fg
%;é g . ESIIRE (Gravity acceleration) = 9.807 m/sec? 2T
%3 g AR—JL4a LU — K (Ball Screw Lead)= 0.01 m 83

n: R—JL1a C3p= (Ball Screw efficiency) = 0.9

)EVRUCRDEEH MLITOER 3)Calculation of Driving Torque T
FEROHEXRY ZTHFMZTHFICLD ML ZER LR for feed screw system
BRR—IRCEROEEH ML IIFUTERVET, In case without consideration of Torque by support
Bearings, Driving Torque of Ball Screw is as
follows.

T=T1+T,=0.134Nm + 0.1773 N-m = 0.307 N-m
A837 A838
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é @ FBREROFE Calculation of permissible Revolution é @
a;_ E RS = N - N = . . . 3. @
L AT TS EDNE Calculation of permissible Axial load HEROTX—=2 ABI6DETERICEDZ B LET. Catlclulate pernxsféble Revolution based on the R
1) EEERE DB 1)Study of Buckling load catatogue page
HEATR=2 ABISOFHERICEDE EEFEZ5T Calculate Buckling load according to the following
BLFT, formula in Catalogue page A815.
60 - 12 E-l-g
2F . — in—1
p:axLEl N I= " 4 am N=8 o Y TA-Le min {rpm}
L2 b4
LEEERIC.RER a=05. Substitute safety factor a =0.5, | = THA d¢  mmé A= %dz mm?
Y>35 E=2.08 X 10°N/mm?(MPa) Young's modulus E=2.08 X 10°N/mm?(MPa)
B d=10.6mm. BEE —BEDBIF S HEH n=4. Root diameter d=10.6mm,
BT EIREEE L=400mmZERALET, Fixed—Fixed mounting factor n=4,
mounting span distance L=400mm in formula above. FEstERIC 2eR B=08. Substitute safety factor 8=0.8,
P - 15.900N B V> % E=2.08x10°N/mm?(MPa). Young's modulus E=2.08x 10°N/mm?(MPa),
- P=T15500N EHINRE g= 9.8X10° mm/sec? gravity acceleration g= 9.8 x 10° mm/sec?,
_ _ E y=7.7x10°N/mms3, material specific gravity y =7.7 % 10-5N/mm?,
Fo T fFRATEL)F+IARELHBEDLY FEA. It is more than maximum Load so that there is no AR d=10.6mm. Root diamZter d:g10.6n>;m,
problem. EE — RO S FRE A =3.927. Fixed—Support mounting factor A =3.927,
B (S EIRERE L=400mmZRALE T, mounting span distance L=400mm in formula
above.
2) AR NI T BB EDOMRET 2)Study of permissible Load for yield stress
HERATNRX=2 ABISOFHERICEDX FHELET. Calculate permissible Load for yield stress based N =10,000 min™ N = 10,000 min™’
on catalogue page A815.
SO REEGHI+ARE<HEEDL Y EEA. Therefore, it is more than maximum Revolution
T and there is no problem.
P=o0o XA N A:sz mm?
LEEEXICFHBIST 0=98N/mm?(MPa). Substitute permissible stress 0 =98N/mm?(MPa),
B d=10.6mmZzRALET, Root diameter d=10.6mm in the formula above.
P=284650 N P=8650 N
SO T HERAFTELY+DREHBHY EE A It is more than maximum Load and there is no
problem.

Y Py
= I S
< 2 <2
D8 D8
Ca Ca
3 2
= =
F el F
1l = i ==
£} &9
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BEAFEH/FMOTE Calculation of Basic Rating Life
NHYA V7 IUERD STHEFRMEDOET
Calculation of Load condition according to the operating pattern diagram

®E (Speed)V=5m/min = 83.3mm/sec

IR E (Acceleration) a = 83.3/0.25 = 333 mm/sec? = 0.333 m/sec?

DORR 1C KB (Load due to Acceleration) F = ma = 500x0.333 = 167 N

#BEnic &5 7E (Load of moving object) = S&REFDT = (Load during constant speed) Fi = umg = 49N
FREFO IR (Revolution at constant speed) Ny = 2,500 min~'

PRREFDFTE (Load during acceleration) F, = F + Fy = 216N

DR EF D [E1ERER (Revolution at acceleration) N, = 2,500 /2 = 1,250 min™'

YIHEFDTrE (Load during turning)  Fu = 200N + Fy = 249N

IBIEFDEEREL (Revolution at turning) Nz = 50 min”’

DEDOfREREEEDDELUTDORICKRI KT,

Sum up calculation results above, results are as follows.

Operating Axial load (F) | Revolution(N) time (t) Percentage
Pattern frE (F) [ElEREL (N) fEFARFR (1) {EFsERE
x # N min~’ sec %
@ pnE 216 1,250 0.25 5
@ F&E 49 2,500 0.5 10
©OF;3:3 216 1,250 0.25 5
OR)]-] 249 50 4.0 80
2) e E. FHRBHROEL 2)Calculation of average Load, average Revolution

HEATN—=2 ABSKY T EEZAELET.

Fam = (

FidNiti+F2Noto+FPNats +FANsts 1

According to catalogue page A825, average Load

Fam is as follows.

N

EROEEERAT S EFam = 166N

F /= EHREHICDOVNTH . HEOTN— AB25DR,
[ EROBEERALT. N =415 min &R ET,

EARERFWHOFE

FAIEE Fam YRR N2 H RO T N—2

N1ty Nat2+Nats+ Nats

Substitute each number in table in the formula
above, Fam = 166N

In case of the average Revolution, substitute each
number in table in the following formula,
Nm = 415 min™!

N1t1+Noto+Nats+Nats

m =

tittottat+ts

) = 415min~!

3)Calculation of Basic Rating Life

AB25DFaFTENICRATHELUATOLDICRYET,

100

Ca

Lion = (

60Nm

)X (

I T EARBEMLMEE Ca = 1900N.
EARHf =12ELFT,

- Fam

Substitute the average Load Fam and Revolution N,
in the following formula, page A825 in catalogue.

)3=3.48 x 10¢ B (hours)

Here, Basic Dynamic Load Rating Ca = 1900N,
Load factor f = 1.2.
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