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AR—ILa Uiffi##s% Ball Screw Technical Description

A=l LOBEE
Feature of Ball Screws
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Forward Efficiency (IE%hSR)
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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

@YY &—27L—pX Return-plate system
Ja—>T7L—MRIE Ty NREBICR DN DA ILERA TDTFT LS
RICE > THMERDPHRVLEFENT U R—>TL— NOBISADTERL
FTVR—2Fa1—TREURLTTY FOARZNSLSTED XYY
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 £+

i) Shaft (ta U#h)

, Balls ($8K)
___ Return-plate
(Ua—=>TL—h)

@I K¥+v 7K End-capsystem
I2RFvy TR DR CEE T NOBEZED R SHEH.
T NEIRICEAF IR ARG (T R+ vy ISR 2B, 5 b
[CERT7=BBREZRB> C.HEICRBBBRARNTY .
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
laheTy POBZEBH L TVWBSIIRD. Ty MIEALLEY &—>
Fa1—TORFICEOTRUBEBPOMYHEN. F21—TDHhZRBOTH
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
ZENIGFIEERERY 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 C#h)

W

Balls ($82K)

Internal-deflector(Z &)

@I KF7L %4 End-deflector system

TV NABBERIG IR T2 RTFT7LoareFy NBBRE
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> RFT7 Lo &)

Nut(Fv k)

Shaft(ta Ugh)

Balls (#83K)

@h UiBMik Thread Groove profile
R=IRUICIEIDORIMTHEEIND T —F 1570 E2DDMIMT
EmEhz A2y o7 —0D2MEEDIH ) £ KSSAR—ILRLiF.d>y
T =0 EEBLTVET,

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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Lead accuracy of Ball Screws
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The range of manufacturing for Ball Screws
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JISB 1192-3IC &A= LD —NEEE. Y bD
BEVBRHE. FLERLCEHOR UHMBENRS ICHT HRE
BBEREROEHE R UBBEIRSOBICERICED
72300mmAOTEER (2 rad) IS T 2B TRELET .

BEERRIDOBFFEOFEEER A-83, 84, 85ICRLET .

Ball Screw lead accuracy conforming to JIS B 1192-3
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(2 rad) over the
Screw Shaft useful travel.

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

KSSAR—IL1a U DEERE (E. 10 LEIIFO4MET ¢ 1.8D05
G 16mmT I ABEFRA O LEHBERARSDER %
DIFICE#H WL ET,

IS BRIRPHE. > ) — XK 2 THERVET
DT EREICIFKSSETEHWEHDELZEN,

The range of manufacturing for KSS Ball Screws is
from ¢ 1.8to ® 16mm as Shaft nominal diameter.
Maximum Llimit 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.

X A-82 : BEIERERE
Fig. A-82 : Travel deviation diagram

OREEFR—INRLLNEERFTRE (2R) Useful travel(lu) /1 CEBBXIRE (lu)

Maximum limit of overall lengths for Precision Ball Screws unit(#2):mm

Accuracy grade “ >
FRESR
Shaft nominal diameter ’ CO el = 53 lo
B CBIFUSE + la
4 90 120 160 170 / . =
Tolerance 7
6 140 180 240 250 on specified e / T
Travel - =
8 200 250 330 350 BEhEex - —
—— c
10 260 320 420 450 - z T — i
12 320 390 510 550 T T
14 380 460 600 660 ‘ R e
16 450 540 700 770 i - i
EDBERRES S HBARKSABBOEDE EE N, Vor Va0 200mm
Note 1)If required length exceeds the number in table above, please ask KSS representative. D E—
Vu
QinEE— R L (Ct7&Ct10) DEMERRE X FOBHE (L) O = RIS LD > TERDORIEGH. B L/ 20 AREHE
. P H#E — N(Phs) DREERPHEICL O TRETIENEZTAL FOU — NI L TEFTORHEZMA L) — N
Maximum limit of overall lengths for Rolled Ball Screws(Ct7 & Ct10) REBHEDBEE ()  BEBHEEH 5 LTS 2bH5NET1 F AU LTH < IBADBEE
Unit(B547) - mm AEERHE (Is) CEE) - NICULEP > TERDREHZEEG LIz E 2DOBEHE
EBHE(la) CEROR CHREEAICXT ST Y bOREROHMAMEEE
ot ot diarmatar Mo lenath REBHE (Im)  EBHROWEMERET HEMR K- LR LOBYBHE. 2130 UBENRSICHT 2 RBRRERY
e BRES iR B BN =Tk, K2 ENUTIRT BAAIC & UK B,
REBBERE(ep) TV MNOBIBRBEXIIL CHONR UBEDRSICHICT 2ARBEE AERTE L DE
ZE (Vo) P URBENEICTATICE W e 2R TRATZRB B IR D& AR
4 240 %8 (Vaoo) L1 CERERE S ORICERICE 572300mmICH § 5 RBBRHRO & AR
5 300 28 (Vo)  DUHBHREORICE > £EBOT BERQ T rad) X d 3EB BSOS AR
6 350 Nominal travel(lo) " Travel in axial direction when rotated arbitrary number of revolution according to
the Nominal lead
8 450 Specified Lead (Phs) : Lead given some amount of correction to the Nominal lead in order to compensate
5 - 10 450 the deformation generated due to the temperature rise or the load. 5 -
I8 Travel compensation(c) - Difference between the Specified travel and the Nominal travel within the valid travel. I ]
- I - J
g 2 12 700 Specified travel(ls) “ Travel in axial direction when rotated arbitrary number of revolution according to 5 2
cL the Specified lead. cY
e 13 700 Actual travel(la)  Actual travel of Ball Nut in axial direction in respect to an arbitrary angle of rotation e
=4 o] 14 700 of Ball Screw Shaft. = a
el Actual mean travel(lm) - Straight line which represents the tendency of Actual travel. It is obtained by the Ho
) 15 1000 least square method or a simple and appropriate approximation method from the )

ADNEUERARE B DB EIEKSSABRNEDE L LZEZ N,
A EER IR L ORARS I EIH25mMm I DORTLR LBEZAZETT.

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.

A803 V10.3.1

Tolerance on specified travel(ep)

Travel variation (Vu)

Travel variation (Vaoo)

Travel variation (Vz2r)

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.

V10.3.1 A804
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R A-83 : BEA—IBL (LERDA : CRI) ORRBEERE (Le,) EXE (Vu) DFFEIE
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 A-84 : FEA—IR U ERDA : CRID ICHITB300mmBR M EERDH 7= V) DEE) (Vaoo) « (Vo) DFEE
Table A-84 : Permissible travel variation Vo, V2 (for positioning : C series) Unit (1) - um

& A-85 : CtR51(7,108%) DRKRBEERE (Lep) £E300mmICXTT B EE (Vi) DFEIE
Table A-85 : Tolerance on specified travel(*e,) and Permissible travel variation (Vaw) for Ct series(7,10 grade)
Unit(B47) - um

30

70

40 = 140 =
52 - 210 -
see formgla below 52 see f_clérmgla below 210

R UEAERRE (W H315mmZi#8 1 5 CtRF (7,108 OREBHEREILRNTHEL LT,

In case that useful travel(lu)is over 315mm, tolerance on specified travel(e,)for Ct series is calculated as follows.

lu
g, ==k X Vago

300 R CEBEPREZ (mm)

Useful travel(mm)

A= COEARIEREUIS B1192) (E.ISOE DEAEMH

X2 EMNTI7E.2013F . R O2018FICHETENTE

TWET,

FEEFMICRE L TIE. CRI(HERDIISHE C0,1,3,5) £Cp.
CtRIN(ISOE DEEMZR S R HPHRIESN TVET,

KSSTIE.JIS B 1192-3(2018) (C#EHL L .0,1,3,5#RICBIL T

IE.CRAE.7108RICBE L TE. Cp CtRAERAB L TV &

ER

Japan Industrial Standard of Ball Screw(JIS B1192)
was revised in 1997, 2013 and 2018 in order to
correspond to ISO.

Regarding accuracy grade, C series(current JIS CO, 1,
3,5) and Cp, Ct series (standard corresponding to
ISO) are established. KSS conforms to JIS B 1192-3
(2018) and adopts C series for 0,1,3,5 grade, Cp, Ct
series for 7,10 grade.

A805 V10.3.1

R—Ivia U OB ERBE

Ball Screw Run-out and location tolerances

A=l COBAIEREUIS B1192) 1F.I1SOE DS
=X5BEMTI7E.2013F K U2018F (CHETENTE
TWET,
FEEFMICE L T . CRIEkDIISHHE C0,1,3,5) &Cp.
CtRII(ISO & DEBESM &R o /o#78) DHIE S T IFEB
BEOREEERED .CRIJECP,CLRINTETEL ST
WETDKSSTIE. TR A-86) DERES EFIEME (CRF)
THE— U 78R 108RICBI U T Cp CLRIID IR 2 B E (I
ERALTWET,
F72.2018F DHET Tl EAE DR D[ i & /oI FEUTS
EOHBERNIEWVD BREICEE SN EARERLSD
1L »s /icsdsnELi,

A-86 : HXfF\FERHERERC ALY

Japan Industrial Standard of Ball Screw(JIS B1192)
was revised in 1997, 2013 and 2018 in order to
caorrespond to 1SO. Regarding accuracy grade, C series
(current JIS CO, 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 in Fig. A-86
below and standard tolerance value, which conforms
to C series standard, and KSS refers to Cp, Ct series
standard in case of 7 and 10 grade.

Moreover, in the revision of 2018, the notation of
perpendicularity changed to “run-out of the mounting
surface or end face”, and geometric tolerance
symbols changed from | to 7.

Fig. A-86 : Description of Run-out and location tolerances for Ball Screws
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R A-88 : K LDt UBHEICKHT 2 AR OEEFmARRN
RO Ush D ZHFEREHR IC X1 2 EBME S T ERDF EH mARRN
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-87828) . X—2 AB09~A811MDk A-93~98D 1

LHEROEIRNAED SWEB(TRER) 2KD. &K

A-88DARZEICIATERLET .

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
~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/
L Balls,#%k L2

A-87 : HEARNDFHEIE
Fig. A-87 : Compensation of Radial Run-out

2fRNAZE (R A-93~98)
&R

AERN A IEE= X R ERAE (L & /i3 L)

L L TRERAEBDOERE(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 | A LEHD X FFERERHR IO X3 9 B ZIFRRIRE O B AIRN

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

Unit(BA) : um

A807 V10.3.1

RA-90 : RUEOBRICKH T BTy MNEERE /2137 52 PRATEOAERN
Table A-90 : Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw Shaft Unit (869 um

& A-91: L CEOERICH T B v MUAR (AEKOSE) OFEAmARRN

Table A-91 : Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft Unit (86) 1 m

R A-92 : R LEOBRICXTT BTy MNMUAE (FEMERMG T DOHE) DFTE

Table A-92 : Parallelism of rectangular Ball Nut related to the centerline of Screw Shaft Unit (450) -
nit (B4 - um

50 100 7 8 10 13 17 30
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R A-93 1 b LaEiROFEAHmELiRN (CO) & A-95 : L LEEiRD¥EHmLIRN (C3)

Table A-93 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C0) e Table A-95 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C3) i
Unit(B47) :mm Unit(B47) 'mm

& A-94 : R UEEhigDFEHmLeiRN (C1) & A-96 - B LEEiROFEH LR (C5)

Table A-94 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C1) ) ) Table A-96 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C5) , )
Unit (B4 :mm Unit (B4 :mm

5 5
S &
-~ ~ O
S 3 =X
0O 0O
55 o
o o
B/ e
© ge]
(= (=
o o
35 3
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Measuring method of Ball Screw Run-out and location tolerances
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% A-97 : UG DX R AmLIrRN(CT)
Table A-97 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C7)
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Unit (B2 ‘mm

Oh LNk UBHEICHT 2XFBHENEESMARAKRN  @Radial Run-out of Bearing seat related to

HEOEEQ CL— ML
uondudsap jediuyda]

% A-98 : ta LEhEhiRDE R FmLiRN (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)

RlEmEEV7 0y 7 TxF L b Lz i
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 @

FR#RH (F A-88)
BUBMSEEVTOY /T L A CHERGS LAY
B RBH I EIC YT LA VLS — VD EEATARE
JET,

@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 Ul ZHFaBeiR(C 319 5 X HHabiREm O A RAIRN @Axial Run-out (Perpendicularity) of shaft(Bearing)
(% A-89) face related to the centerline of the Bearing seat
- 0460 0320 RUMBHERE SRTHEL AURERES eny  [T0leadd)
_ — 0420 5 AFIRE -2 TS A VLT =Y ORBESRH LY gati)ggrpearpecr:?i\i/\éulai toatheoen((j:efgcir; thzﬁiu rr?al.la

) Ct7, Ct100354A . JIS B1192-2013ICEV IR IC K 2 £IRNARIE (TR)
ZIRATAHRDHYEKT.

Note)In case of Ct7, Ct10 grade, KSS may use the standard of Total
Run-out based on slenderness ratio, which conforms to JIS

B1192-2013.

#RLt / Slenderness ratio= lu/do
lu: 1 CEBERIEZ / Useful travel (mm)
do: 13 CEAMF U444 / Nominal diametor of Ball Screw(mm)

A811 V10.3.1

ECIN

R R SSHFHRINEEEETY D FFER VA mE .
T AREETMIL TS 728 ZFFERABE VY
OYv I TxHFLEIEERFERYEFT,

Rotate the Screw Shaft slowly and record the dial

gauge readings.

**This method is equivalent to the one, which is
supported at both Bearing seats, because Bearing
seats are ground related to both centers.

V10.3.1 A812
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Oh LENHMRICHT 57 v PEEEE
721377 VBRHFVTEOMERER (& A-90)
fa Lsiiim &bt > RNTR L e 7 b aHICEER
SERPS.FTYNTSUIREICHE TR VLT =2
DEHBEZHEVET,

2

P

@Axial Run-out (Perpendicularity) of Ball Nut
location face related to the centerline of
Screw Shaft (Table A-90)
Support the Ball Screw at both centers. Place the
dial gauge perpendicular to the flange face. Rotate
the Screw Shaft with Ball Nut slowly and record the
dial gauge readings. Secure the Ball Nut against
rotation on the Screw Shaft.

@R LHMNEMRICHNT 57 v MEAEDFEFEMARIREN
(& A-91)
RLCEMOT Y MEIFEONEmEVT Y 7 TxFL.TY
NeEEIBRDP STy MUBEICHTA VLT —
CORBERAEVET,

@

@®Radial Run-out of Ball Nut location diameter
related to the centerline of Screw Shaft
(Table A-91)
Place the Ball Screw on V-blocks at adjacent sides of
the Ball Nut. Place the dial gauge perpendicular to
the cylindrical surface of Ball Nut. Secure the Screw
Shaft against rotation of Ball Nut. Rotate Ball Nut
slowly and record the dial gauge readings.

0L LENMROFESmLIRN (] A-93~98)
RlEmKZzm > 2RELEV 7Oy 7 TxHFLRL
BRI SERD 5 0 CHMHNVEEmE LTy MAEEIC
HTCREAVILT—DDREETHEVET AEITEE
ICHO7 ) DTV E T,

@Total Run-out in radial direction of Screw Shaft
related to the centerline of Screw Shaft
(Table A-93~98)
Place the Ball Screw in identical V-blocks at both
Bearing seats, or support the Ball Screw at both
centers. Place the dial gauge with measuring shoe
at the several points over the full thread length.
Rotate the Screw Shaft slowly and record the dial
gauge readings. Maximum value of measurement
should be the Total Run-out.

)
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Material and Heat treatment, Surface hardness

KSSAR—ILta U DIREME BB EREE (SR A-99, 100
ISR EEYTTRE T -—APRKICKIZDELRD
BAEDPH ) KT DT KSSTTRDARREBRTEE0,

& A-99  BEMOME IR RS

Table A-99 : Material, Heat treatment & Surface hardness for regular items

Standard material of KSS Ball Screws, Heat treatment
and Surface hardness are shown in table A-99, 100.
However, they vary depending on series or model
number. Please refer to KSS drawings.

SCM415 Carburizing and quenching ~
(JIS G 4105) BREEA HRC 58-62
S55C Induction hardening HRC min.58
(JIS G 4051) ERKREZEAN HRC.58L1

SCM415 Carburizing and quenching ~
(JIS G 4105) BRI HRC 58-62

ADNRPICRIBEL A - R UBOXREAEEZRLET,
JE2)SH5CIHERERER— LR CICEA L X7,

Note 1)Hardness on table shows surface hardness of thread part.
Note 2)S55C is applicable for Precision Rolled Ball Screws.

FA-100 : A7V L ARDOME EENIE TFX

Table A-100 : Material, Heat treatment & Surface hardness for stainless steel items

SUS440C Quenching and tempering HRC min.55
(JIS G 4303) KA. BHEL HRC 55L1 E
SUS440C Quenching and tempering HRC min.55
(JIS G 4303) BA. EHEL HRC 5511 &
ARPICRIEEIF AR UBORMEEEZRLET,
Note)Hardness on table shows surface hardness of thread part.
v10.3.1 A814
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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
ICBEfR7% <RFAB IR, R BRI EPEARF TR ECoa
DHFEZITET .

EEEHE. A5 R ARERFTEICOVTE LT ORE
A TCEHTEET.

OEREICHT S BEMTENER

Permissible compression load calculation for buckling

nrt?E - |

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.

P=ax—5— N #F14Z5—0x(Formula for Oiler)

L

a : &&x(Safety Factor) 0.5
E : ¥>2J%(Young's modulus)

2.08 X 10° N/mm?(MPa)

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

| :l d¢ mm¢
b4

d : 1 LEAE (Screw Shaft Root diameter)
L : B EEER#E (Mounting span distance)

mm
mm

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

F#—#F (Supported—Supported) n =1

&7 — %5 (Fixed—Supported)
EE —E7E (Fixed—Fixed)
E7FE—BH(Fixed—Free)

O LENRRISAICHT HHE55R. EREFHEOHER

n==2
n==a4
n=1/4

Permissible tension, compression load calculation for Screw Shaft yield stress

P=o0o XA N

0 FAIS (Permissible stress)

98N/mm? (MPa)

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

Azld2 mm?
A

d o CEAE (Screw Shaft Root diameter)

A815 V10.3.1

S IR

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,

OBREE(CHT 5HBEERDHER
Permissible speed calculation for critical speed

3 60 - 12 E-1-100
N=8 X o1 X y -A-L4 min

B . Z&%¥(Safety Factor) 0.8
E : ¥> 2= (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.

2.08 x10° N/mm? (MPa)

| R CEEEmOH/N2KTE— X > N (Screw Shaft minimum moment of inertia of area)

[ - d4 mm*
b4

. MRIDLEE (Material specific gravity)
- BB (Mounting span distance)

> < o

Azl dz mm?2
4

D R CERAE (Screw Shaft Root diameter)

mm
7,850kg/m? (7.85 X 10 kg/mm?)
mm

Ch CE D SR/N\EFETE (Screw Shaft minimum section area)

A AR—=I R OB AEICK > TEE S FE (Factor for Ball Screw mounting method)

FH—F#F (Supported—Supported) A = 11

& 7E — %% (Fixed—Supported)
EE —E7E (Fixed—Fixed)
E7E— BB (Fixed—Free)

OEREBNMIEIC T B RFE M

ERIBOWIRICK T DBRAERELICDONT —RKHICIE
A= L DAR—IVIREdNE (10 UEHIFEOSME X BlER$0)
ICK D> TLERZRITBHBEDIFEAETT D KSSKAR—IL
RLODELOBRIZFa7AR—=ILRLCICIE ANEDEIED
LTIFFEYEBAMKSSR—ILR L DFE TEBERIHIEIC
K BRFEEEEIF.3,500~4,000min " FREEZ A TLLE
TV OB AFARGPRIBICK OTHERARVETO
T EHRIEKSSE THEMUWEDE X0,
F/2 BREEICINA . SMER CEER L /2B ICHBER
EOBABDORBEMED B < RV ET . SINEREE COTER
MWBOEL IS APARICK O THRERYET DT,
KSSETHEMEELEZ,

A =3.927
A =4.730
A =1.875

@Rotational speed limit 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 rotational speed limit by damage on
recirculating parts as 3,500 to 4,000min-". This value
varies depending on operating conditions and
environment. Please inquire KSS for details.
Moreover, possibilities of breakage of recirculating
parts will be increased when using in high
acceleration / deceleration.

Estimate criterion of the breakage in the
recirculating section is depending on the internal
specification of the Ball Screw, please ask KSS for
more detail.

V10.3.1 A816
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A= COBRFIIHE

Ball Screw mounting methods

R COREKMBEUT I A EER A-101ISRLET.
B AESERICTTDHFR 7 F 7 IHE. SLUR
BRIEE(ICX T DFBRGHICTELET O THREPREE
ORI DOBRIC AL ZE 0N,

L : Buckling load (Fixed—Supported)
PEERE (B E—32 )

Typical Ball Screw's mounting methods are shown in
Fig. A-101. Mounting configuration affects permissible
Axial load in relation to buckling, as well as
permissible speed in relation to critical speed. Please
refer to below when studying strength and speed.

L : Buckling load (Fixed—Fixed)
EEmE (EE—EE)

Motor/ E—%& i Slide B8 Motor/£—% Slide, B8
— —
L Critical speed (Fixed—Supported) L : Critical speed (Fixed—Free)
FERRRE (BE—32H) fEREE (BE—8H)
’ /.
L : Buckling load (Fixed—Fixed) - Slide /# &
EERE (EE—EE) 1
Motor,/E—4! T Slide /%8
i — | == =
| b
L : Critical speed (Fixed—Supported) L : Buckling load (Fixed—Fixed) /FEETTE (B E—EE)
fERRERE (BE—3) L : Critical speed (Fixed—Fixed) /fEl&®RE (BIE—E7E)
L : Buckling load (Fixed—Fixed) Slide /8
EERE (EE—-EE) — 1
Motor,/E€—4& Sl|de/$§)} 52 g 4@7 e —

L : Critical speed (Fixed—Fixed)
fERREE (EE—EE)

B A-101 : K= COBRYFTAHE
Fig. A-101 : Ball Screw mounting methods

A817 V10.3.1

L : Buckling load (Fixed—Free)  FE/E#E (Bl —E )
L : Critical speed (Fixed—Free) /fElRE (BE—BHH)

L : Buckling load (Fixed—Fixed)

EERE (EE—-EE) Slide /%8

L : Critical speed (Fixed—Free)
fElRRE (BE—-88H)

Motor/E€—%&

BHAMY EREFE
Axial play and Preload

—MRICBED>TIFY hOR—ILRLCTIEF Al
TY NOBICOT DR AEMTEEDNFELET. L
PBoT > FIFy hR=IRAUICEABEENSERT
HEEROBWARTEREHIMTEICLDHERMNE
DB NV Iy a2ELTRELET.ZONY I TY
TaEELTEDICAR—IRUTIE EARTEEZED
REICTBH. T REDLBE.HOoDPLCHRLCEMESTY NOED
AR—ICEEER 52 THLLITFREIEVWDEEDPE SN
£7,

QMF M EE
KSSR—IL R LDT EERBEHAMT EEDFAREE
R A-1021TRLFET,
FRAR—IRLDOBESFRET LRESDHEAEDEIL,
K A-108ISRT EHYTY,

RA-102: FEERESEWAMT EEOHFAIE
Table A-102 : Symbol and permissible value for Axial play

For standard Single Nut Ball Screws under normal
conditions, a slight Axial play exists between the Screw
Shaft and Nut. Consequently, when Axial loads act on
Single Nut Ball Screws, total amount of Axial play and
Elastic displacement due to Axial load becomes
backlash. In order to prevent this backlash in Ball
Screws, the Axial play can be reduced to a negative
value. That is what we call "Preload”, which is the
method of causing Elastic deformation to the Balls
between the Screw Shaft and Nut in advance.

@Axial play
Symbol and permissible value for Axial play are
shown in Table A-102.
Combination of accuracy grade and symbol are
shown in Table A-103.

Unit(B4z) :mm

Symbol
FxEne 0 02 05 20 50
Axial play 0 (Preloading) 0.002 max. 0.005 max. 0.02 max. 0.05 max.
AT XE 0 (FE) 0.002I4F 0.005L4F 0.02L4F 0.05LUF
RA-103: BESHRETERRESOHAEDE
Table A-103 : Combination of accuracy grade and Axial play
Symbol
JEERES
0 02 05 20 50
Accuracy grade
B/
co C0-0 - - - -
C1 C1-0 C1-02 = = =
C3 C3-0 C3-02 C3-05 C3-20 C3-50
Cb - - C5-05 C5-20 C5-50
C7 - - - C7-20 C7-50
C10 - - - C10-20 C10-50
) LD DA G D EE TEEDB A KSSABHOEDE ZE,
Note)When combinations other than the above are requested, please inquire KSS.
V10.3.1 A818
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OFENIR

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

A- 1043 T EEHEBFOR—ILB LEFETEEE
I AFEDAR—ILRCICDWT B AR EIC KD EEER
NMEDEBWIERE) ZRLEED T FEICKYBEE
RIEHPFHD @EDIELE) LTSI EDDLIYET,

B A-104 : T EFRETEMRDBERRMR

Fig. A-104 : Elastic displacement curve comparison between Backlash type and Preload type

@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.

6.0

Elastic displacement Curve (G#HZEAIBRR)

5.0

] T T T
— Preload type (FEXA )
—— Backlash type (F&FK17) /

P

/

/

Ve

Elastic displacement : % (um)

%

2.0 //
/
1.0 / // ExamPle () [
T e
0.0

0 100 200 300

| I
400 500 600 700
Load : & (N)

OEEFEE

TFEERIMEET DR ELEIHFBTEENYITY

JACK O TRODBNRETCID FEESAD I EICKY.

T OmREDBESENET,

DE MU DEX

DFEBGEE LRICEDUBROBEDET

3) RHEAFE®
ZDEH FEEIFTEBRVEHET HIEDPEXL
WEBEAET.

V10.3.1

@®Proper amount of Preload
Although the amount of Preload should be
determined by the required Rigidity and the
permissible amount of backlash, when setting
Preload, there are some concerning issues as
follows.
1) Increased Dynamic Drag Torque
2)Heat generation,
lowering of positioning accuracy,
due to the temperature rise.
3)Shortened life
Therefore, it is advisable to establish the amount of
Preload at the lowest possible limits.

OFENFE

—RICAR=IRCDFEL2ED T Y bDEIC A=Y
(BEB) ZHRALZXTIFY NFREEVWDFEDERAS
NTVWETKSSAR—ILRUTIE. I ZF 2 7R—-IAl
OFRZEDP L R LEE Sy MOZEEXYEDT HICK
BEWR—IEBAT B[ F —N—Y A XR—ILFE]ZE
RLTOWEY . ZhUICKYHEDT Y hTHEAMET &
ZEOICTHIEPTE. AN MEEFTH D
AR CYd o KIEAN—UR—IW(FEEEZZD2F—/\—T
A ZAR=IEKIDOTHITNENWR—IL) Z MBS E ISR
THIET MR EETSE I EHHYEEA.

_Lead/V—F Lead/ J—FK

‘ Nut/Fvb

Screw Shaft,/ta U

B A-105 : F—/N—HY A XR—IIZ KB FIEIKE
Fig. A-105 : Preload by oversized Balls

OFENERSE

R UOFEEZERAEL TEET DI ISR
TY.ZDOR—INRBUDOFEK FEE ML ICHBRE
L ZDOFEEB NI ERETHIETEELTVET,
FHEENLVVEICEEL TR ARRICESE L T.EEKRE
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,

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

Nut/Fvhk Spacer Balls,/AN—H%KR—JL
Z &

)
A ARALARA

N

%

Screw Shaft 7al#s  Oversized Balls/
crew Shaft /UM F—=N—=Y A XK=

A A
L

R A-106 : AX—HR—JL
Fig. A-106 : Spacer Balls

@®Preload control

It is difficult to control Preload amount by
measuring. Therefore, Preload of Ball Screw is
controlled by measuring Preload Dynamic Drag
Torque, which is converted from Preload amount.
Amount of Preload Dynamic Drag Torque is decided
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.

Torque Measurement example ( NV EIES])

*REARD/ZOEED ML BB K UERL TOET,
*Torque wave in this diagram is exaggerated for
explanation.

— QN

= -

z

E _1 Starting Torque(ﬂile\)lxﬁ)r_
EN)

S RtV TV Warfveny 0/ | L |
v

g BN
£ ARO—% (mm)

B A-107 : & bILSRIESR

Fig. A-107 : Dynamic Drag Torpue measurement
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| @ LUEOMItE Screw Shaft Rigidity Ki

(1) —REV GBI DBE (A EICEE—BHDSS) (K A-108)

l*— (') 13 Dim%o)lﬁmﬁ In case of general mounting (Fixed-Free in axial direction ) (Fig. A-108)
Rigidity in Linear Motion system

3E
T c%
) S 3
(& CGu

s

w
1
wn
0
Q
@
(%]
s

A-E

Ki = 1) X107 N/um
BEEMACICEVTEVRUICKDUBROIEEZMB  In precision machinery, to improve positioning
EXEEY BRFEICHT AN ES< TAHICIE ¥ accuracy of the drive screws or to increase Rigidity for
) USRe ORI &R T 2RENH U ET. oad, the Rigidkty of the entire Linear Motion system () BHEEOHE (R A-109)
EY R CEROBMEIEIRDKDICHRY) ET, g;/ifetmeige;agTSF[gWS_ 'gidity of entire Linear Motion In case of Fixed-Fixed mounting in axial direction(Fig. A-109)
k=B s N
1 1 i 1 R(RY) A
K Tk Tk tow towxo MmN
0 =L20E BRMAMEMNZEUDOUTERYET,
K %410 UBiRAHDBIE (Total Rigidity of Linear motion systerm) N/ m The max. axial displacement occurs when ¢ = L/2. The formula is as follows.
Ki 7 CEhOMIME (Screw Shaft Rigidity) N/um
Ko @ 7w hOBIME(Nut Rigidity) N/um _ h-ACE .
Ks © Z3F8h= ORI (Support Bearing Rigidity) N/um Ki = L <10 N/um
Ke @ 7w N EBSZESEBOMIME (Nut, Bearing fitting part Rigidity) N/um

A R UEiDO&/N\¥EFE (Screw Shaft minimum section area)

QX LR LFNAIME Total Rigidity of Linear Motion system K
m

A= d2 mm?
4
K= e N/um
d . 13 LB (Screw Shaft Root diameter) mm
Fa © U UBITRIZ A BBBERE N L T s ial dietance beteen fied oot b T (M7
(Axial load applied to Linear Motion system) : ] EIF"“ / . iza] xial distance between fixed point ut center mm
5 RV USRORMENS um L : B{EEEREE (Mounting span distance) mm

(Elastic displacement of Linear Motion system)

LichoCEAmfEE Falc K2 CEOBURAE O L LITOXNERY LT,

Accordingly, the amount of Screw Shaft Elastic displacement 0 due to Axial load Fa is as follows.

2=L2

Q) B — 2
uonduosap jediuyds |

HEOEEQ CL— ML
uondudsap jediuyda]

1T 7ﬁ L i
L
X A-108 : e A MICEE—BHDBS X A-109 : miREEDHZE
Fig. A-108 : Fixed-Free in axial direction Fig. A-109 : Fixed-Fixed in axial direction
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@7 hORAIE K
2018FMJIS B1192 FAEBDFIEIC K V) (EhAmERRBIED
SHBERAPRESNE L/ KSSTIRIISICRE S NCEE
NICECTERBFAME AR LET.

M2 INFy b EEMOBIE
SO TFTy T ERRDOT Y M OEERERE KL
UTOXTHELET,

Ko=far X (3/2) X Fa/0 (N/um)

ONut Rigidity K:
Calculation formula of static Rigidity is defined by JIS
B1192-4 established in 2018. KSS will use the
formula which is defined by JIS to identify the static
Rigidity.

(1)Rigidity of Single Nut with backlash
Theoretical static Rigidity (K2) of the Single Nut
with backlash is calculated by the formula as
follows.

FERTEEEO)OBRIE . TFEE N IEDIESDE
ICE O THIMEEOEN L KT . ZD7D FHBIEKSSAEH
WEDbELZEW BE . MABEEFaDFEEFD2/2
BEBADHRIE. 7Ty NOEREFHREIMEESE L
SFERERVET,

BEARPERFTECAaDSDDFERELZSA/ZEEDT Y b
DIFREFHIMEEK, Z[ERIICREH L TVWET . FEFE
DEREERBDBEIE RN THEICHETEET.

In case of Preload type Ball Screws, Rigidity varies
depending on the dispersion of Preload Dynamic Drag
Torque. Therefore, please inquire KSS for details.

If the axial load(Fa) will be more than 2y/2 times of
the preload amount(Fyr), the calculation formula will
be the same as the formula for single Nut Theoretical
static Rigidity.

The theoretical static Rigidity K> 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, it can be easily calculated by

Kz : Fv b OIREEREIME (Theoretical Nut Rigidity) N/um _
Fa : 85117 (Axial Load) N following formula.
0 [ EAMEEFaREOMEENE um
(Amount of Elastic displacement at Axial Load Fa) For 1y
far - #HIEFRER (Correction factor ) = 0.67 K2 =Ko X ( 005Ca ) N/um
0 =k xFa®®  (um) Ko © <HxEEREOF MBS (Nut Rigidity in dimension table) N/ m
k= ¢ For - FEfTE (Preload amount) N
7?7 X Dw'® X (sina X cosf3)%3 Ca : EARE)TEMMTE (Basic Dynamic Load Rating) N
kBIEREAER (Rigidity characterization factor)
éw :iﬁﬁggii;g{iﬁééﬁjant|ty of loaded Ball) fa (c:;yr'; O HMZEDAIE K @®Support Bearing Rigidity Ks _
s XFHFHMZOBEE FERT2MICEDOTFEEICKOTE Support Bearing Rigidity varies depending on the
a tUEEmM A (Contact angle to the thread groove) E (deg)) o) DT B A — e BRI NVA D < X, type of Bearing and amount of Preload. Please
B :J— K (Lead angle) & (deg.) inquire Bearing manufacturers.
C MHLIRTEICE > TEE 2R 0.52~0.58
(Coefficient depending on the material, shape and dimension) ~ (0.52~0.58) @7 v b EEEMFIIEBOMME K. @®Nut, Bearing fitting part Rigidity Ka

7 MRS T ER P ERZ B (FER D7 E DRI IE KB D

Rigidity of Nut mounting part and Bearing mounting
part vary depending on machine structure and

=
x
=
)
()

w
L
(V2]
(@]
g
@
(%]
=

BE EAEEREECaDI%DE A METEHNER L The theoretical static Rigidity K2 of the Nut under s e LU RARYFTO T TIHERLELA

design. KSS cannot mention the details but a design

eEEOFy b OEREFRIMEEK: Z[AKR]ICRKEH
LTOWET A EDEAREERFECaNI0%T
FBRWBEIFRN THEICGHETEET.

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,

it can be easily calculated by following formula.

F
K'2=Ke X (—g5e—)"  N/um
Ko : <IiESREC & D 7 MMM (Nut Rigidity in dimension table) N/um
Fa: #hAmEE (Axial load) N
Ca: EAEEHEE (Basic Dynamic Load Rating ) N

Q) FER (T EEEQR) OBItE
SN TFY NFEROTY b OIERERBIEK. L
HEEEFaPFEEFD 22 FLUT ThHAUL A
mEEFalCEOT—EDEER Y UATOXTHEL
ES

(2)Rigidity of preloaded Ball Nut
Theoretical static Rigidity(K2) of the preloaded
single Ball Nut will become a fixed value if axial
load(Fa) is less than 2v/2 times of the preload
amount(Fyr) regardless of the value of the axial
load(Fa), and this will be calculated as follows.

D TEBLETBEDBVERFTEITD LD LTIIZENN,

@ Linnia U YRtk

R UNIC KD NUERDRE T HAMBEA E LB L TN
WMEERY T D RADBELZEIELUATOXNTHET
CEXR

32TL 180

of high Rigidity must be considered.

@Screw Shaft torsion Rigidity
For positioning error due to torsion, this error is a
relatively small compared to axial displacement.
However, if investigation is required, the following
formula may be used for calculation.

0 = Tod S T x x10  deg
0 RLWE—X>KMIELBRUNAETorsion angle due to torsion moment)  deg
T R LWE—X> K (Torsion moment) N-cm
L @+ b EEimZIFEE & OB (Distance between Nut & Shaft end support) mm
G HEEMFRI (Modulus of Rigidity) 8.3x 104 N/mm? (MPa)
d @ LB (Screw Shaft Root diameter) mm

HEOEEQ CL— ML

uondudsap jediuyda]
HEOEEQ eL— ML
uondiossp jediuyda ]

1
K = 292 x A x F2 N/um

RUINBICELDHABDRME O ald AT ERYET,

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

ko BIMESRFERE(Rigidity Characterization factor) 0 3
BB (See formula stated above) 0a =20 X —am— xX10° um

For . F/E7aE (Preload amount ) N
g:1)—NK(Lead) mm

A823 V10.3.1 V10.3.1 A824
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BEARERTE CEARERTFM

Basic Load Rating and Basic Rating Life

QOEXEERFECaL BEXERF0H
AR—=IRCOERFMEIF. —BHOELCA—IBLERL
EHTRELICEGRLEEZ . ZDDEDI0%DAR—IL1a L
P AR—IBEER—ILOREICEGH ENICED T L —F
VU () ER IR WTEI I CX AR ZE (OE
T EABERTECaL (F 100 BEDERFmERD
KOBEAMEBEZ N I DEIETERICCa& LTE
L TWET . A= COEEEFDLE. CDEKRETE
BEECaDEBZEZRWVROEARNTHET HIENTE
£7,

Ca
Lio= (fi

= )3X10¢ rev.

o ERF D EMEGH TR ALY ICHBLndHD L
(FFEATERREL 10 CRIHBADH Y IROXTAHETEET,

@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 basic
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 = ( v YL B (hours) Ca | EAENEME (Basic Dynamic Load Rating) N
60 - N Fa : 85 E (Axial load) N
N : [El#Es# (Revolution) min~'
2 :1)—NK(Lead) mm
f : frEfA#(Load factor)

L —(L)xl_ k
10d — ’|06 10 m

f=1.0~1.2 BEACKRE GEORVGE

(for almost no vibration, no impact load)

f=12~15 PTRE.FEOHDHE

(for slight vibration, impact load)

f=15~30 RRUVRE.FEODHZHE

—MRICREICIFRT 28A MR EIF—E TlaR < fAEE

DOEE/NNEZ =T ENET . CDKDBIBFEIEIR
ORTHME A MTEFam. FMEETHNZRD D &
ISR EREFRETREIDIEDNTEET,

A825 V10.3.1

(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 equivalent Axial load Fam,
equivalent Revolution Ny, in the following formula.

3. . 3. . 3. .

Axial load Revolution | Frequency of use |  Fam = ( Far’- N1 titFaz’ - Nz - ttFas’ - Ns - s YA N
B A E [ElEE RS8R Ni-ti+N2 - to+Ns -t

N min~’ %

Fas Ni t

Fa2 N: t2 N1 . t1+N2 . t2+N3 . t3 .

Nm = min~!
Fas Ns ts t+to+ts

Fe A PETEDERIICET B & EDTITE S M
EFamEGELIISRDR TEHETHIEHTEEXT,

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 =

Fa min &/ A mEEE (Minimum Axial load) N
Fa max: & A& A @A E (Maximum Axial load) N

A R—Iba LoFastEIF EEDP RFLKETEYNO
BABBVEWDFHR T DADE— XY MNTE. B LV
SOTNTEDER LRVHAS A MIET COFE
E%—Fa—o

2018FMJIS B1192 HEOHEBDFIEICK V) EAEERFm &
HETORICHEOME X T EREZINNT 5 DR
ESNE L ZDH. I ZF 27 R—I R LCDERS
WETED INOICELUAERNEBRLLET.

OHENMEEZZTEL-FwmitH
HEDBEICK) AR—ILOEBRIUEDEDOD/2H (K
A-T102RR) . ZNTNDR—IIEMRTERFHZEL

L WThDOEMRTHBE (T L —F > ) DPEULRER

EHFDEZAFTT NI LUTORICEOTEHEL T,

. , iy =910
Lo = ( Liow "7 4 Lo~ 17) rev.

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.

Load direction and Preload will be taken into
consideration when calculate the Basic Rating Life
by JIS B1192-5, which was established in 2018.
Therefore, KSS uses a calculation formula of Basic
Rating Life for Miniature Ball Screws that is
conformed to JIS B1192-5.

@Life calculation considered the Load direction
Contact point of the Steel Balls changes based on
Load direction(see Fig. A-110), therefore it is
considered the lifetime when flaking occurred at any
contact points, with calculating the Rating Life at
each contact point of the Steel Balls.

The calculating formula is as follows.

Lo #EMSAE & BRIDARFEF S (Merged Basic Rating Life of contact point A and B)
Liow : AR—ILEE# R AMAITOEE (Basic Rating Life on contact point A)
Lioe : R—ILIEMRBRAITOEEF® (Basic Rating Life on contact point B)

Nut(Fv k) Nut(Fwv )

Load direction

’ HEOME
\Contact point A

, N GEmRA) (IBA B)
Contact point A, [ Contact point B
(R A)) ‘ (#zft= B)
Shaft (12 U#h) Shaft (13 U#h)
B A-110 : HEDOM X IC KB R—IViEAIKE
Fig. A-110 : Ball contact condition by load direction
v10.3.1
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OFEFEZER L -FwmEtH

A827

FEHBHS R L OBAE. S —/N—H A X
R PHHAENTNET DT ESHORE TR
S4IEE LTV ET. E DD TRENDR— LR
ETOEREREEL L. \TID DS THE (T
L% B EEREEREEXET.

F—N—=P A ZR=INCK)FEPER L TLDHE.
R—ILEBIREIER A-11TO KD ICBR > TOET S
BN DA X X ZERAICHEM GEREM) TR L TWET,
HEBRTE D R OIREE Tl EALRA. BE B ICHF LR EAIR
BEBRODTVWET,

Contact point B

Contact point A
(&R B)

(AR A)

Nut(F+v )

Shaft (13 U#h)

’ A

Amount of Elastic displacement

EUEMOREZ

B A-111 1 FEDER L 7zIRE DR —IVEEARIKEE
Fig. A-111 : Ball Contact condition under Preload

ZZICH BRI EFaDER T 2 &M RARIL MR AL
DPRELGY FERABRIFHEEZMDP NS BRYET
(B A-112),

ZOHE EMRABICERT 2EEIF. ALY OHEER
IR K AT ORTHETEE T,

NS EBEAERFDDEARNICHKATSIET.ENE
NOEMRCOERFHHIELTEET,

Fa = 2\/5 Fpr@ihaj_é

Fa(A) == Fpr X( 1+ )3/2

297X For

Fa : 4\EREhsmfRErE (Amount of external load)

Faw : ERSARICIER I 285 mETE (Axial load applying on contact point A)
Fam : ERSBAICIER I 285 mE (Axial load applying on contact point B )

For © FIEmEE(Preload)

Fa > 22 ForD3B&

Faw = Fa

A) ACBOBEDEE EFEAMICHR)ET,

V10.3.1

@Life calculation considered the Preload
Preloaded Ball Screw is filled with oversized Balls,
therefore each Steel Ball is contacted at four (4)
points between Screw Shaft and Ball Nut. It is
considered the lifetime when flaking occurred at any
contact points, with calculating the Rating Life at
each contact point.

The contact point of the Steel Balls is described in
Fig. A-111, when Preload is effective by oversized
Balls. The amount of Elastic displacement is
described schematically by oval (contact ellipse).
Both contact point A and B are evenly contacted
under no load from outside.

=

Nut(F+v i)

External load

SMERTRTE

Shaft (12 Ugh)

Contact point A
(AR A)

Contact point B
(#=mt= B)

B A-112 : ABREDER L/IRETOR— )V ZARIKRE

Fig. A-112 : Ball contact condition under preload & external load

When external load (Fa) is applied, Elastic
displacement increases at contact point A, and
decreases at contact point B(see Fig. A-112).

In this case, the load at contact point A and B can be
calculated as below based on the Hertz theory of
Elastic displacement.

By substituted each values into the formula of Basic
Rating Life, Rating Life of each contact point can be
calculated.

In case of Fa = 22 Fpr

Fawe = Faw — Fa

z Z Z Z

In case of Fa > 22 Fpr

Fae =0

Note) Load direction of A and B is opposite.

EXTEHR L AR EOEZFER L T EZMRA.BT
DEEEFD (Low.Loe) Z5tE L. 202 E6M LA E
hieFmzEHLET.

Using the value calculated by the above formula,
calculate the Rating Life at each contact point A and
B (Liow, Lioe), then merge both value to calculate
the merged Basic Rating Life.

C
Liow = (——2 )3 x 108 rev.
f - Faw
C
Lioe = (78 )3 X 10¢ rev.
f - Fam
Lo = ( Lioey ™19 4 Ligeg~10%) =910 rev.

1) BIESEE DS A B/ EICT ERER &
MEL/EZ#AREES L TERRET 255
HUET.

@EAFERFECoa

EABERFTECoa& (L. BRI ERIT TVDZMET
R—ILOFEE ER—ILDXAZHEDI D KR—ILDE
BD1/10,0001C 5 KO AW AMODERIEFEEZN. I
DfElEERICCoal LTREFH L TOWET . COEKRFHTE
BAETECoa DB FRIEIRE D D W L REIEHMDIER ICED
HEU0MInT'LIT) OFERGZRE T D ISHERL
FITDP.COXKAERETRZL DHAERLEED
FRABB.IDEETDRUBEORAFAREFa max
EORHICKIKDOENET

Coa
fs

Fa max =

fs | BRROR LR (Static safety factor)
fs=1~2 E@EEDE X (for normal operation)
fs=2~3 IREN.BEDH S & X (for vibration, impact)

OFEX{#¥ Hardness coefficient
FEEENHRCS8(654 HV10) KimDBE 1 BEARBEIRTT
BECal BEABERTECoallEAITORENH Y ET,
FIEFTREONTITVWET,

For Surface hardness of less than HRC58 (654 Hv10),
the Basic Dynamic Load Rating Ca and the Basic Static

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

Ca’=fn-Ca (N)
Coa’ = fro-Coa (N)

Ha )
= (— <
fo=( 654 ) =1

Ha

S <
o ) =

fro = (

fh, fro © AE SFREL(AR)
Hardness coefficient
(See formula above and graph right)

Ha t“/jJ_ZﬁEé

(Vickers hardness) Hv10

Note) As a rough estimation of Basic Rating Life,
we consider the Axis load as external load
added by preload amount Fp- for some cases.

@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 min=").
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.

Hardness Coefficient (FEE{%&E)

& 1
S
g 0.9
g 0.8 ‘\\
% 0.7 \
&L\
: AN\
T 05
© N
f
= NN

0.3 \\\
. fro \\ \‘
N

—
[ —]

0.1

60 55 50 45 40 35 30 25 20
Surface Hardness : XEfE (HRC)
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3% %P
15 .| @&H# VY Load Torque T L5
S5 S 3
= BEE MY =l
Vi P-g-A F+
Driving Torque L= A e = EHEMD e Nem
2mn 2mn
%Unu%@%ﬁiﬁ I\JLOTLE!:\;/A_'_:L%‘:J:USR&; Bﬂi—g_o P EmﬁﬁﬁE(Axlal load) N
Driving Torque in Linear Motion System T is expressed according to the following formula. F : &%= (Load) N
m: BEEE (Mass of moving object) kg
T=T+T+Ts+T.  N-m g : EHMEE (Gravity acceleraration) =9.8 X 103 mm/sec?
g )—NK(Lead) mm
Ty D IIRICES MILZ (Acceleration Torque) N-m u - FBEImEAERGAE(Sliding surface friction coefficient)
T, : &% ML (Load Torque) N-m n © 3= (Efficiency) =0.9
Ts . FIEE bJL2 (Preload Dynamic Drag Torque) N-m A 1 EpEE (Reduction ratio)
Ts 0 ZDOfho MLZ (Additional Torque) N-m Moving Object /%84
o /
EURLRICHET D MU E—RBEDRICAEERVET, w\ -
T~ TIC DWW AT OXTHET S ENTEET, — |
When Motor selection, Driving Torque in Linear Motion System is needed.
Ti~ Tz can be calculated by the following formula
Motor /E—%& — — — —
OMEIZELSD MV Acceleration Torque Ti
Ti=a-l N-m
a = 62[;-[Nt rad/sec? @FEE MY Preload Dynamic Drag Torque Ts
Fpr : Q
T3 =0.05 X (tan B)®5 X ———— X10°% N'm
| = lw-A? + 1s-A2 + [ A2+ 15 kg-m? 2n
Iw = mw X ( o )2 kg-m?
: B U—NKNfA(Lead angle) deg
ls = me X ( d8 ) kg-m? For: FIEf7E (Preload) N
g J—NR(Lead) mm
d
ms = 17 ( > )2X L Xy kg
a : AIIRE (Angular acceleration) rad/sec?
I 18T —X> b(nertia moment) kg-m? @ FNftad hVY  Additional Torque T.
3% o lw : BEYOE—LEEEOEBEE—X> b kg-m? LD TRETD ML ZVWETFIANETIFIZOEBR NPT AL —ILORBEIETICLD LI RETT, 3 A
é% (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 é%’
?‘g’_, Is @ R UEDIBHEE—X> b (Inertia moment of Screw Shaft) kg-m? Torque, oil seal resistance Torque, etc. ?Q_,
ga la R UCEBAIOF YEDEMEE—X > b (Inertia moment of gears on screw side) kg-m? ey
% 8 s @ E—RAIOFVEDEHEE—X> b (Inertia moment of gears on motor side) kg-m? %ﬁ
""%. mw: BEIEE (Mass of moving object) kg ""_gr.
> ms : 13 LEhEE (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 1EERLEE (Reduction ratio)
N : E—&ODREE# (Motor speed) min~!
t o DNEREERE (Acceleration time) sec

A829 V10.3.1 V10.3.1 A830



5 5
=% @ . =& @
é s Ll%it%:r';.cﬁlajnt '%pﬁf Procg%t%ame 4)Fy bR CE2EIChIZ BB S BH CET 4)In order to apply Grease entirely on the Screw é S
? 8 R i WERWERCE T — A AR A LT .0/ ThHNIL. Shaft, move the Ball Nut over full travel manually, g s}
g % Grease Lithium-based Grease KSS original Grease MSG No.2 TV hNEREIDFEEST. EHELRES LEBHRZITUE %r install in the de.\”.ce agd do runm.n%_m' d of th g %
24 TU-2 YFILRT Y- KSS #1J 3L 51)—Z MSG No.2 SR ICBE SRR S — AR T X Semovgﬁ”f)t/ remaining Grease on either end of the 24
g Lubricating Oil Sliding surface Oil or turbine Oil Super Multi 68 0o, crew ohatt. 25

S iR EBmRELEE—E A—/S—TILF68 S

[ Jto 2t @Inspection and replenishment

OH=

A= COZERBICEL TR AT EBER ORI HE
TYSHBRDHIE SN R VBRI MLIERP RS
WEFEORBEDFEE L £ EBFOMRICK Y BRICK
2RE LR EHIIEDOET EREICIDBEDET 24
ABDIENTEET,
R=IRLCOEBIE 7 —AEEEHERICHITONE
.- Z/Fﬂl“%@ EBEFILATARRT Y —
ACHBEBEOBEICIFEISO V632~ 68(X—E i) ZHEE
Wz LETOEf:ﬁﬂ%ﬁﬁifi?tléiD'(;‘F'z‘iiﬁ‘ﬁ']@%ﬁtijliﬁ
ICBERERVETHICIZF27R—ILRBLCTIE T
—ZDIREPIBIUC K Y NLIBAREDFREEZSF| X
RITHEDPH Y ETKSSTIK EBMEZHTLERD S
EBEROEWVKSSHY D FILT ) —AZRELTWE
T AEEMEZER L/ BERABRD ARICIE.MSG No.1
(B&OE1FE) 2. £em®E. —RARICIEMSG No.2
(B&OE2B)ZRMYZAATOETFHFLIIF A=
BIO1D[I ZFaF7AR—IRLERI-A]EBRBIE
0,

—R{ERSMEICEH (T SRBHFIF

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 0il (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 page B101 [Original
Grease for Miniature Ball Screws|.

Recommended lubricants for normal operating conditions

RIRE T —ABBRDBE2~34 BOBEBDBEIE
BEZBRICERL TSV BERIREFICITOHER

OBENDF TV 7 ETVBEICIS U TR L TS0,

HLWIU—R&HiET RS EB LAWY -2 %
TEBHRUBHEM>TLEZ0N,

V10.3.1

Grease inspection should be performed once every
two to three months, and Oil inspection should be
performed approximately weekly. Check the Oil 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.

DIV=AF7y 7ICBELTE . TILFREER L.
R=—IRLERFTHOBROEDICLTILZEN,

DRLEEICHELTVWREBLET U —AZEH
S=MFLIVATHRE) EERLTHERI KT,
Tv hNEBBSE. Y PRICEFLTVWE T —A
HTEDLEIHERM T ZENN,

3)KSSAR—IL1a U IRETIFHERNIFRRIT TOE R A,
DD R UBHERICT) —AEZHLET. FHOD
TN Tr=ERT AP TLAFREERA L TEHE
RLHEICZH LTSV Y MNMIEBERD H 25
AR ENEFMBLTHLWI U —AZHALET,

Su 5 e
L @ | TBHI D SR & AR L @
A =+ N1 Inspection and replenishment Interval of lubricant S5
<2 FrEs & i
. . . Lubrication Inspection frequenc Inspection Items Replenishment and replacement frequenc
Rust prevention and Lubrication o P el i dearmmm
ici i ) o Replenish hi [
onsn ®Rust prevention Aderememitert | ey Otevet comamination | ST 2t ot npecton
KSSHR—ILfa LR ESREETHEE LT Bhemp2%mE  KSS Ball Screws are applied anti-rust oil when BRI Mz e hE. AhRe RIRTEITHE. 7272 L 5> Y BRICEVBE
NTVWET . ERICERL TESBERRBTHETEREL B SEIpplldng In case O; I’E)O fSpeCIfIC lr\}itrtﬁfgoﬁ's—rhls oil Replenish annually or as necessary,
NEN ) 3 o \RoAE Ty e shou € removea berore use. vvasn ball oCrews - depending on Inspection results
/?‘/Eitt\‘iﬁ / Xéﬁjﬁ L< téi\"%gﬁ@“k'? with cleaned Kerosine and apply lubricant(Grease or Grease Every 2 to 3 months initially sw(zi:fn;znmt;nr:til:a?ion The old or discolored grease should be wiped off
ik . 71— 7\%2% bftﬂrﬁ_égtf)fgiﬁ—f)\ O|D on Ball Screws. As customer's request' Speciﬂed JgU—2 wE@MEA2~31 A B, HSOBALE before re-greasing. R
RABGRET 2B A ICIE BOREDBRISNET DT, Grease or QOil can be applied, but it should be noted gﬁ;ﬁé‘é‘“ﬁﬁ zﬁﬁﬁ%’iﬁr%“‘* JEE
TSEELEEN, that they are not suitable for long term storage =7 :
SEYKSSH BT BB5EE T BhEMEEICEAABLOTL Kjté;g;);ﬁ;giggill“ggf?él?scgggn et Oi}mt;%th Daily lgfé;g;a?ration oil i;f%fé;;eck izltasnr;lr:egfz; ;en':l:l?rﬁ:rfn;z;fs necessary,
BID RHE L TORER DY) LA TDTDY performance and it does not have lubricating I " ! SRR IS & V) EEREL
BHOEE. ERICARSNIHEE. FHFD. ML function. Therefore, when using Ball Screws .
TR EE %iﬂ%U)FnEJEEb@%EbiT with anti-rust oil coating, the problems such O 7)) =7 v 7 DFIE () @®Grease-up Procedure (Example)

It is desirable to wear rubber gloves, not to handle
Ball Screw by bear hand.

2)Wipe off discolored Grease on the Screw Shaft by
using cloth or paper exclusive for wiping Grease or
oil (e.g.: Kim Wipes by Kimberly-Clark Corp.).
Move the Ball Nut to wipe off remaining Grease
inside the Ball Nut as much as possible.

3)There is no oil hole on the flange for KSS Ball
Screws as standard design, apply Grease entirely
throughout the Screw Shaft.
Please use the brush exclusive for applying
Grease, or apply directly to the Screw Shaft by
hand with wearing rubber gloves.If the Ball Nut
has an oil hole, utilize it to fill in the new Grease.

FBIFKSSETHBL EHE {ZZ0N,

Please consult KSS for details

V10.3.1 A832
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Dust prevention

A= CIE. ZOWEEET Y NMCTHAPEYHIRAT D

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

L7ED D T EHPCEYDEADEZ 6NDIHFEICIE. 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.

ﬁgllOﬁs 1S Telescopic pipe

1\;\:\//\"\7/1\;'&, FLAaEYIINAT
1 1

( ®_

1 1

- \\%

T ®

KSSR—IR LI I ZF27R—IRCDOBEREEDT
2 A2/ PREHCERZBEVWTWET . TD/DHH A
OJHBHBEFICOVT. Y—ILZRELRWVTEER D
TWET . =& CBLDHRIEKSSANEWEDLE
ST ZEfSIFR LKW F Y MTEDEEICK
BPHBADDHVETDT.ITALLEEV KL BRICKD
T —ILOBRM I DB TERWNGEDH W ET DT, JIE
freBROLET

A833 V10.3.1

BA-113: P+ NSEFLAOAEY INLT
Fig. A-113 : 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.

RELIE

Surface treatment

KSSTIE.Br#EZ B E L TAR—IIL R UICKRENIEZ T
CENTEETHKSSTORFEE B E L IcREALIE I AR
ERREI/OLIBZRECLTVET TOMOKREL
B%& CEEOBRIEKSSATIRE L ZE0N,

OKSSHERREI/ OLAER—IL LR
SEVRED7ZO (DB VEBRADXTIGH PIRET T o
s BB TREEICK Y JREEH—(ICRIBTE S8,
eI EBB D EDDY FEA.
c BEMDRVERETHVBFEEDERBE L TVET,
s IANYEMERLELIEVWEEE. T yRBiEI—T 1>
JEDHREPIRETT .

Surface treatment can be possible for the purpose of
rust prevention. Very Low temp. 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 Very Low temp.

Black Chrome (BCr) coating

* Due to thin film thickness, mating part can be
applicable with BCr.

* Due to strict production management,
film thickness can be treated equally and
smoothness is kept.

* High anti-rust ability is possible.

* To improve sliding characteristics, BCr+fluorine
resin coating is also available.

FEA-14: BERERBI O LMNIER

Photo A-114 : Very Low temp. Black Chrome coating

OF5iEsE 1ikB&T—4 Examination data of anti-rust ability

1BKIEFEALER (JIS 72371) (C#E U AREESBR & M U CRhERRE N & 37l L Zcid R Z LI ISR L& T,

Based on the salt spray corrosion test(JIS Z2371), anti-rust ability has been evaluated, as follows.

o 1Z#ESRBR A / Standard test piece : 70mm X 150mm X Tmm (SPCC#% / material= SPCC )

» 7 —% [ Data | /KIRFaABR2ULGEIRDAMNERE LA T« > T F U N—HIC L BDFHBRER EFEHNSWVEEBRDZ )
Evaluated by appearance and rating number method
after 24 hours of salt spray corrosion test.(The less number, the more corrosion)

Rating number (Average)
LA T« > JF > N—(F5E)
Sample A(BCr coating) 9.3
HERFA(BCriLi®) '
Sample B(R coating) 9t
BB (RALIE)
Sample C(M coating) 3
ERF C (MALEE) Sample A Sample B Sample C
HERFA HERAB HERAC

ORoHSHISICDULVT  About RoHS compliance

KSSHMERRE T O LMIER—ILR UOAMEI OLEIE ROHSTRESN TV SEEZ TE>THEY . HELHY EEA.

The amount of hexavalent Chromium in KSS Very Low temp. Black Chrome(BCr) coating is less value than the

based on RoHS regulation.
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NL—HEYT 1 —
Traceability

KSSAR—ILa Uik BE L etttz . B EICREEE SN
TB T EBNEMRBEREL T REETRED OBRE W
FCEDEC.— B LULEBEAFICKVAEESNTOET,
HEREICAE LR — I Uik CBEICK Y BB (T
B A-115) K2R BRER(FE A-110)ZR/MIT2 &
PTEEY,

KSSTHESNA—IR LI Ty MCEREES DY —
FUITENTVET(BFEA-117),

SLEES (CXIS L e B R B EC SIS R E T (LN TR
ESNTHY BHEFSICLDBVADE T HERET —
REBRTEDRDICBEOTVET,

BE B BEEESY—F U TONRNEBRDERD DY)
FTDOTKSSETHEWEDLELIZELN,

L
RE S WL

F—IRIRABkARM
A # EEHAEREO1-22-14
T146-0093 TEL 03 (3756) 3921 ({£)
MFATS HFRENFATAFILAFHRL-14
T947-0043 TEL 0258 (82) 5577 (%)

@_

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-115, or Inspection
report, Photo A-116 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-117). 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.

However,some products may not be applicable for
serial number, please ask KSS for more detail.

BEHE A-115 : S18:E

=3 T

CERTIFICATION SHEET OF PRECISIO!

| mmeemy—rmx
[= =

[ 2038

|5

0.0009

0.0080
= [HEE

| rEm (taz) e
meam

40

20

|

FEHEA-116 : EREXR
Photo A-116 : Inspection report

A835 V10.3.1

Photo A-115 : Certificate of Inspection

BEE A-117 : 8685
Photo A-117 : Serial Number

A=) COAF T E A

Calculation example of characteristic for Ball Screws.

2018FMDJIS B1192 ESEDFHIE IS KV EARERF =5t
BETHRICHEOMECTFERTEZMKT 5 EDHRE
ENF L DD I ZF a2 T7R—IRLCDOEEFDE
BHINOSICEL/EEXZBRLELET.

1 : fHtEh{tEk Pick&Place

Example 1 : Vertical Pick&Place

A=l CBIKX RSN
Ball Screw model and operating condition

_ b

‘ Mass/J—U8&

=10kg

Up&Down (ET&h)

LR ERE R —IVERARIARE

Upward load &
Ball contact condition

R A-118 : EOM & &R—IVEAIKEE
Fig. A-118 : Load direction and Ball Contact condition

TR EEE & AR — I EARIRAE

Downward load &
Ball contact condition

Load direction and Preload will be taking into
consideration when calculate the Basic Rating Life by
JIS B1192-5, which was established in 2018.
Therefore, KSS uses a calculation formula of Basic
Rating Life for Miniature Ball Screws that is conformed
to JIS B 1192-5.

Operating pattern GE#RY 1 7 JLAREK)

Up (E5)
P ®
Speed
(6:3;-9) ® ©)
@
a —
® Time
(¥ FE)
@
Down (&)
Teycle (1Y ZJL)=0.68sec

ftatikO7 7 r—> 3 > CEHEMFEEZTOBE TR
DAE(R-—IERRDZZRBLET. COEFIE. THEAZ
ET A LEMEEYAFTAELTVWET  FEOMEIC
KDAR—IVEBIRREIZ R A- 118D KD ISR ET,

Load direction (Ball contact point) should be
considered in calculation of lifetime for Vertical axis
application. Load direction is defined as plus for
downward, and as minus for upward. The status of
Ball contact point is indicated in Fig. A-118.

EARBEMRREECa = 3,300N
A=l lLek = 180mm
wAmT EE = 20umBlT

AR—ILia UFTT Ball Screw spec.
#E = ¢ 10mm Shaft dia. = ¢ 10mm
J— R~ =10mm Lead = 10mm

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

BER
=eRE = 0.4m/sec
**1)— KN10mmd& 1) 2,400 min™
HROREFRE = 0.02 sec
*RFEOOED
SHREFA = 0.2 sec
R FR®
{=1ERFRE = 0.1 sec
| R@O®
1442 = 0.68sec

Operating Pattern
Max Speed = 0.4m/sec

Acceleration & Deceleration time = 0.02 sec
Constant speed time = 0.2 sec
Halt time = 0.1 sec

Cycle time = 0.68sec

** 2 400 min~' because of Lead 10mm
**O®®® in diagram above
**@® in diagram above

**@® in diagram above

V10.3.1 A836
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A837

BEXERFHOE
Calculation of Basic Rating Life
IR OBE OEARAERFHAEL LUTOFIRTEL LET,

Basic Rating Life is calculated in the following procedure.

BBEI/NE— 2 TORBRHFERESM (BEHSEMG) DE  Calculation result of the load condition and speed
condition (revolution) for each operating patterns are
as below.

HERERIETROKDICRVET,

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

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

-

-

HEOmME (R—ILEMHR)
ZEDEMETE. FMEEGHROE L
Calculation of Equivalent load,
Equivalent revolution in each Load
direction (Ball contact point).

¥

HRIEFHEZZR L
WeFMOFE

Calculation of total Life with
taking halt time into
consideration.

Calculation of merged

y.

(Ball contact point).

EOmE (R—ILEMR) ZED
ERFD A LIcERFDOEH

Rating Life in each Load direction

HEOME R—ILERR)
ZEDERFDOEN
Calculation of Basic Rating
Life for each Load direction
(Ball contact point).

Basic

y.

NY A JIVERR GEE/NE—2) HSHEFRGORE T
ESL LB ER/ N — > DFTESRMEFIE
TFOEDICHRY)ET,

OTFEEDR

Fai=mg—ma =10 x 9.807 — 10 X 20 = —101.9(N)
@OTEHER

Faz=mg = 10 X 9.807 = 98.1(N)
O TEERR

Fas=mg+ ma = 10 x 9.807 + 10 X 20 = 298.1(N)
@1

Fas=0
®_LF R

Fas=mg+ ma = 10 x 9.807 + 10 X 20 = 298.1(N)
®LFEFR

Fae=mg = 10 X 9.807 = 98.1(N)
OLFRR

Far=mg—ma =10 x 9.807 — 10 X 20 = — 101.9(N)
®F=IE

Fas=10

T,

m BEMEE = 10kg

g . ENIERE = 9.807 m/sec?

a o hmERE
0.4m/sec |ET HE TOINRE
a = 0.4/0.02 = 20 m/sec?

2) YA JIigE (BE/NZ— ) D SEERMHDOHET
ESL LR ER/NNE— > TORESRM (R
FEETDESICRYET,

EREF(D.0®);

0.4m/sec = 400 X 60 mm/min = 24,000mm/min
= 2,400 min="(U—=R10mmd& )

ISR (D.®.®.@)

FEROEHEEREE L CT.2,400/2 = 1,200 min~!

V10.3.1

1) Calculation of Load condition from Operating pattern
Load condition of each operating pattern which is
numbered is as follows.

®Down & Acceleration

Far=mg—ma =10 X 9.807 — 10 X 20 = — 101.9(N)
@Down & Constant speed area

Faz = mg = 10 X 9.807 = 98.1(N)
®Down & Deceleration

Fas=mg+ ma = 10 X 9.807 + 10 x 20 = 298.1(N)
®Halt

Faz =20
®Up & Acceleration

Fas=mg+ ma = 10 X 9.807 + 10 x 20 = 298.1(N)
®Up & Constant speed area

Fas = mg = 10 X 9.807 = 98.1(N)
@Up & Deceleration

Faz=mg —ma = 10 X 9.807 — 10X20 = — 101.9(N)
®Halt

Fas =0

Here,
m: Mass = 10 kg
g . Gravity Acceleration = 9.807 m/sec?
a : Acceleration
Acceleration up to 0.4m/sec
a = 0.4/0.02=20 m/sec?

2)Calculation of Speed condition from Operating pattern
Speed condition (Revolution condition) of each operating
pattern which is numbered is as follows.

Constant speed area(@.®) :

0.4m/sec = 400 X 60 mm/min = 24,000mm/min

= 2,400 min~"(Lead 10mm)

Acceleration and deceleration area((D.®.®.D) :

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

1,200

98.1 2,400 0.2
298.1 1,200 0.02
0 0 0.1
298.1 1,200 0.02
98.1 2,400 0.2
—101.9 1,200 0.02
0 0 0.1

BEFRET. H(TZAORTHREFE. —(X1FA) &
EEEHEERVET,

FEDME (R—ILEMR) Z IS FMEE.
FMEImHROHE
BEG/NA -V TIERT2HEEMEDPBEETEL
O EMEE.FMAGEHEETNTAOFEOMEE
(R—ILEMR) THELET.
BREEFMEHE FMEGROEIL N—2 A825ITR
TEHELZERLET.

Fa® - Ni-t1+Faz2-Ny-t, + Fas® -

plus(+) indicates downward load and minus(—)
indicates upward load.

3) Calculation of Equivalent load, Equivalent
revolution for in each Load direction
(Ball contact point)
As we could calculate the applying load and
direction in each operating pattern, now we
calculate the Equivalent load and Equivalent
revolution for each Load direction.
Calculation formula shown in page A825 will be
used for calculating Equivalent load and Equivalent
revolution.

Nz-ts34+ ... + Fad - Ni - ti >% N

Fam = (

Ni-ti+ No-to+ Ns-tg+ ... + N;-

Lo

min~!

m= tht+t+ta+ .. +t

MEDME CR—ILEMR) BIOEGRSFME S, ThENDOF
MEE. FMEGROELHBRITTROIDIICRIET,

Now calculation table should be re-arranged as below
by load direction, and Equivalent load and Equivalent
revolution in each load direction are as follows.

Working duration (¥%f&) : 0.48 sec
Halt time (f£1E) : 0.2 sec
1cycle(1¥0 7)) 1 0.68 sec

V10.3.1 A838
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PR LT THEEE. LR EFAETOERFTD
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4)Calculation of Basic Rating Life for each Load

direction (Ball contact point)
Then calculate the Basic Rating Life for downward
load, upward load by using the value of Equivalent

E R URDERE ML DR
N—=2 A2 TEWVR URDERE) MLV &ETEL
EI . AUSLE—ZDEEDRICERERVET .
ERFHDZEIE FEERDAR—ILR U TRNZD,

Calculation of Driving Torque for Linear Motion system
Calculate Driving Torque for Linear Motion system
according to page A829. It is important for motor
selection. In the above case, due to backlash type Ball

=
x
=
)
()

w
L
(V2]
(@]
g
@
(%]
=

Screw, Preload Dynamic Drag Torque does not occur.
Therefore, calculate acceleration Torque T1 and Load

FHEE ML IFRELEEA.ZDIDIME NI
BE MLITICOWTEHELET,

load, Equivalent revolution in each load direction
(Ball contact point).

Torque To.
[TrR&HE] [Downward load] T=Ti+T+T:+T. N-m
FMiETEFam (d) EFMEIEHNM (d) 2 X— A825 Substitute the Equivalment Load Fam(d) and
OFDFHERNICRATEELLTORDICKRY T, Revolution Nm(d) in the following formula in page Ti D IBRICEKD ML (Acceleration Torque) N-m
A825. T2 : &f5 hJL2 (Load Torque) N-m
Ts . F/E&) bJL2 (Preload Dynamic Drag Torque) N-m
Ti @ ZDAhD bJLZ (Additional Torque) N-m
Lino = ( ——22 5 (10— 49,991 858 (hours)
e fFam (@) 60 Nm (d) R
1) I ML T OEH (Calculation of acceleration Torque T1)
T EAFHERFmECa = 3,300N, Here, Basic Dynamic Load Rating Ca = 3,300N, h=a-l=a (.|W+|Sj) N-m _ )
TIEFRHRf = 128 LF T, Load factor f = 1.2. a AR (Angular ac;elerahon) rad/sec
| 1BME—X> h(nertia moment) kg-m?
lw  BEYOE—XBMBEOEEE—X> b kg-m?
(Inertia moment of moving object by motor axis conversion)
[Em X fFE] [Upward load] . .
ls R CHEDEEE—X> h(nert tof S Shaft kg-m?
ERICLTEMEFEICOVTHFELET. Calculate the upward load as same method as ° HOT! (Inertia moment of Screw Shaft) g
above. w = mw X (8/2)2 = 2.53 X 10 kg-m?
mw . BEIEE (Mass of moving object) = 10 kg
2 AR—ItLU—K(Ball Screw Lead)=0.01 m
B Ca ; 10¢ B
|_10h(u)— (7](Fam(u) ) X (760Nm(u) ) —272,988 H#Fﬁﬁ (hOUrS) |5:mSX(d2/8):(d/2)27TY % Lx(d2/8)20139 % 10_5 kgmz

ms 1 CEEE (Mass of Screw Shaft) kg

- 13 UBltLE (Specific gravity of Screw Shaft) = 7,850 kg/m3
S C#EstE (Shaft dia.)=0.01m

S A UER X (Shaft length) = 0.18 m

—a <

5)Calculation of merged Basic Rating Life in each
Load direction (Ball contact point)
Calculate the merged Basic Rating Life by
combining the Basic Rating Life of each Load
direction ( Lionw, Lionw ), with the calculation
formula of page A826.

B)REDME (R—IViEMR) CEDFERFRZEHRS LE
EREWOELY
N— AB6DRZFR L T ImEDE & (R—IL il
R) CEDEEFmLionw. Linwa & L/ERAEHE
HEmaBHLET.

a = (2rnN)/60t = 12,566.4 rad/sec?
N : &E&E (Max speed) = 2,400 min~’
t © IMRAERT (Acceleration time) = 0.02 sec

Ti = 12,566.4 X (253 +0.139) X 10°=0.335 N'm

L'on = ( Lion@ 1% + Lionw ~19%) =910 = 58,504 BEFfE (hours)

2)B&% ML T.OEE (Calculation of Load Torque T2)

T:=mg8/(2nrn) =0.173 N-m
m: BEEE (Mass of moving object) = 10 kg
g . ESIRE (Gravity acceleration) = 9.807 m/sec?
2 R—ILtalClU— K (Ball Screw Lead)=0.01 m
n: R—JL1a L3R (Ball Screw efficiency) = 0.9

6)KILRsEZ2Z R L= AaFamDHE 5)Calculation of total Life with taking halt time into

TEOHEL BFEFEOADGEERTITOT AT consideration

1 ONFORIEEFEZZRL T HMEEFmZEH L E Above calculation is only for the working duration,

ER therefore calculate the total Life with taking halt
time in each cycle into consideration.

Q) B — 2
uonduosap jediuyds |

HEOEEQ CL— ML
uondudsap jediuyda]

3) Calculation of Driving Torque T
for Linear Motion system
In case without consideration of Torque by support
Bearings, Driving Torque of Ball Screw is as
follows.

XY R URDOERE ML ITOREE
FROHELY TFFHZFICED MLIZZRLEN
HBE AR CERORE MLIIFLTER)ET,

L"on = L'on X (Y1 27 JLBER cycle time) / (FREEFRI working duration) = 58,504 X (0.68/0.48)
= 82,881 R¥f (hours)

T=T1+T,=033N-m-+0.1773N-m = 0.508 N-m

A839 V10.3.1 V10.3.1 A840
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é ; 2 : #ﬁiﬂﬂ:l:_’l‘i = EERUNR SR o _ HRT7XFOTIVHEDHE Calculation of permissible Axial load é ;
g o Example 2 : Horizontal desk top small lathe L .?ﬁrégg(eid_(;g—swported) 1) EEfBRIE DSt 1)Study of Buckling load ? @
- K—JLia LRIt & (B . i o N—2 MISDFERICE DX EEHELZFEL T, Calculate Buckling load according to the following 2
_ . upporte .
Ball Screw model and operating condition Motor/E—4% Fé%d XfH formula in page A815.
1 P ><nn?E-I N I—Ld‘* .
= 3 = =a x5 = mm
il
. A FEEERIC.ZeZE g = 0.5, Substitute safety factor a = 0.5,
| | ' B‘;X\jlrard(@%) 7> 5 E = 2.08% 105 N/mm?(MPa) Young's modulus E = 2.08 x 105N/mm2(MPa),
Li%tggig(gf_(%;?—ﬁxed) A d =10.6mm.BE — BEDEBMIFFHE n = 4. Root diameter d = 10.6mm,
TERE B EIEER L = 400mmZHALET, Fixed — Fixed mounting factor n = 4,
(Plus)+ Load direction —(minus) mounting span L = 400mm in formula above.
(FZR)+ HEDHE —(%1FA)
P = 15,900N
_ e P=15,900N
T Operating pattern &85 7 JL4REI) It is more than maximum Load so that there is no
G 47 tREd
| pocs| Mo speed (RFEE) =1.500min- FOTCERAFELITPREEED Y EEA. problem.
; :D (RE) _
<:I ) forward ® ® Load(ﬁﬁﬁ? Fa—.27(1JON 2)RRRIGHICH T B AR EDIRE 2)Study of permissible Load for yield stress
) ) & Speed GEE) =60min — FAL ~ - e
FHE(Preload) : For FIE(Preload) : For (@ ® Time N—=2 NBISDFHERICEDZ FELET. Calculate permissible Load for yield stress based
) O] ® (R ) on the formula in page A815.
® @ ®
Backward T
‘ (188%) P=o0o XA N A= —d2 mm?
Contact point B Contact point A b
(= B) (ERA)
0.5
R ) i 0.256c B.0sec] |1 0sec S 3 3sec 05sec LEFEXICEBLT 0=98N/mm?(MPa). Substitute permissible stress 0 =98N/mm?(MPa),
BA-119 : RRIRM LR —VEMRE OO ' A d=10.6mmERALET. Root diameter d=10.6mm in the formula above.
Fig A-119 : Operating condition and Ball Contact point 0.2sec 7.5sec  0.2sec 0.2sec
P=8650 N P=18650 N
AR—IL1a UFETT Ball Screw spec. . , _ _
% = ¢12mm Shaft dia. = ¢ 12mm FOTCfFRATEL) I AELLHE DY FEA. It is more than maximum Load and there is no
J—RK =2mm Lead = 2mm problem.
RL#AEd= ¢10.6mm Shaft Root dia. d = ¢ 10.6mm e _ o _
HAE)EHEECa = 1.900N Dynamic Capacity Ca =1,900N HBEEGEROHE Calculation of permissible Revolution
B (S SRR | = AUOr’nm Mounting span L = AOOm‘m N—=2 MBI6DFENICETZ FHELET. Calculate permissible Revolution based on the
#AMTEE = 0umlT Axial play = 0um or less formula in page A816
BEE=E m = 10kg Mass of moving object m = 10kg
RREEERGH u = 0.05 Sliding surface friction coefficient u = 0.05 N=8 x 60 - X « E-1-10° i
FIERTE For = 95N(Cax5%) Preload Fpr = 95N (Ca %X 5%) 2m y - A- L4
ig = : I:Ld“ mm?# A—id2 mm?2 :|§
52 EERS Operating Pattern oh =7 m =3
cY EERE = 50mm/sec Max Speed = 50mm/sec o ?Q_:
g& # 1) — K2mmd W 1,500 min~! ** 1 500 min-' because of Lead 2mm FEEERIC.ZEE [ =08, Substitute safety factor 8=0.8, §%
ﬁ;% YA 7IER . FRBE Operating pattern : see diagram above V> URE = 2.08%x10°N/mm2(MPa). Young's modulus E = 2.08x 105N/mm2(MPa), B8
P — ~ . . . o - 5
g O@INE = 0.2sec MDAcceleration = 0.2sec J/:IE/% y_— 7.85X10¢kg/mmd. matem'al specific gravity y = 7.85%X10¢ kg/mm?3, §.
@OERFR = 3.0sec @Constant speed(forward) = 3.0sec & d=10.6mm, Root diameter d = 10.6mm,
A@HE = 0.2sec ®@Deceleration = 0.2sec EE —ScFFORT I REL A =3.927. Fixed — Support mounting factor A = 3.927,
@OMEL = 2.0sec (S5 @®Mhalt = 2.0sec(total) B REEERE L = 400mmZERALET, mounting span L = 400mm in formula above.
®YJHIRFE = 7.5sec ®Turning time = 7.5sec ‘ _
@®TEREER = 3.3sec ®Constant speed(backward) = 3.3sec N'=10,000 min™ N =10,000 min™
IHKATFa = 200N Load Fa = 200N N
YIYEBRE = 2mm/sec Cutting speed = 2mm/sec SO REEHEHEY+HREHEDL Y EEA. Therefore, it is more than maximum Revolution
**1) — R2mmd¥) 60min **60min-' due to 2 mm lead and there is no problem.

A841 V10.3.1 V10.3.1 A842
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EAXRERFHOFHE

20185 MJIS B1192 HESEDFIEIC KW EAREE S
ZE BT ARICHTEOREI P FEFTEZMKT 2 2
EDPRESNE LI ZD/EH I ZF 2 7RIl
DEREMEED INOICEUHERZERWEL
S

F—=N=P A ZXR=ICKIFEPERB L TLEHA.
R—IVEARRREIIR A-MNMO KD IC4miEMER>T

WET AN=AB27ICHERR L /e KD IS AMEBTEIC & o

TFREICEDNPEMBREDE(T DO . INDE

ZRLUCEBRABZNENICERT 2HE.ERE

wmaBH LR MEFneEHLET.

Calculation of Basic Rating Life

Load direction and Preload will be taken into
consideration when calculate the Basic Rating Life
by JIS B1192-5, which was established in 2018.
Therefore, KSS uses a calculation formula of Basic
Rating Life for Miniature Ball Screws that is
conformed to JIS B 1192-5.

In case when preload is effective by oversized Ball,
the contact condition of the Ball is 4 points as per
Fig. A-111. As explained in page A827, total Life can
be calculated after calculation of Rating Life at
contact point A and B due to the change of initial
contact condition under the preload casused by
external load.

)Y A VIR B8/ NZ — ) h SEERMGDHEE
ESL L cRER/N R — > TORESRM (BN
T DLW ET,

HFREF(@D.®):
50mm/sec = 50X 60 mm/min = 3,000mm/min
= 1,500 min~"(J—RK2mmd& "))

LS (ONONGRO)R
LEROFHEELE LT, 1,500/2= 750 min~!

FIBER/ \Z — 2 TORESRM R ERM (RS S)
DEEBRIT.TROED ISRV ET,

2)Calculation of Speed condition from Operating

pattern
Speed condition (Revolution condition) of each
operating pattern which is numbered as follows.

Constant speed area(@.®) :
50mm/sec=50x% 60 mm/min = 3,000mm/min
= 1,500 min—'(Lead 2mm)

Acceleration and deceleration area((D.®.@D.©®) ;
As above average revolution, 1,500/2= 750 min~!

Calculation result of the load condition and speed
condition (revolution) for each operating patterns
are as below.

BIEEGL/NR—>TD BEEH/NNX—2TD
HEFHOEL ' RESMHDOHEL
Calculation of Load Calculation of Speed
condition for each condition for each
operating pattern operating pattern

ERDERRTO EADEMR TOEMBETE.
rE RERGEOEL FhEEGHOEL
Calculation of the Load Calculation of Equivalent load,

condition, speed condition Equivalent revolution at
at left/right contact point. left/right contact point.

¥

RIERSE 2 Z 58 L 7o

HWaFmOE
Calculation of total Life with
taking halt time into

consideration. Rating

EEDEBRATOERFHEHRES
L7cERFBOHEDR

Calculation of merged Basic

EBEDEBRT.
ThENDERFHDEH
Calculation of Rating Life at

each contact point.

Life in each contact point.
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EB L&/ N — > DRESRMFIF
LFOEDICHRIET,

@z

Fai= umg+ ma =0.05 X 10 X 9.807+10 x 0.25 = 7.4(N)
QOFBFR

Faz= umg = 0.05XxX10x9.807 = 4.9(N)
OTERRIBR

Fas= umg —ma =0.05 X 10 X 9.807 — 10 X 0.25 = 2.4(N)

Fa:= 0
®YIHIEF

Fas = umg + Fa = 0.05 x 10 X 9.807 4+ 200 = 204.9 (N)
®fF1E

Fas=20
OREENIE

Far=—(umg +ma) == (0.05 X 10 x 9.807 4 10 x 0.25) = = T4(N)
@1ERFR

Fas = — umg = — 0.05 x 10 x 9.807 = —4.9(N)
OTERRBIE

Fag=—umg+ma =—005x 10 X 9.807 + 10 X 0.25 = — 2.4(N)
Of=1E

Fain=20

Z T
m; BEMEE= 10 kg
g ENIEE= 9.807 m/sec?
a; IERE
50mm/sec = 0.05m/sec |OET B E TONMERE
a =0.0570.2=0.25 m/sec?

V10.3.1

1) Calculation of Load condition from Operating pattern
Load condition of each operating pattern which is
numbered is as follows.

(DForward Acceleration

Far= umg+ ma =0.05 X 10 X 9.807 + 10 X 0.25 = 7.4(N)
(@Forward at constant speed area

Faz= umg = 0.05 X 10 X 9.807 = 4.9(N)
(®Forward Deceleration

Fas= umg —ma =0.05 X 10 X 9.807 — 10 X 0.25 = 2.4(N)
®Halt

Fa.=10
®at Turning

Fas = umg + Fa = 0.05 X 10 X 9.807 + 200 = 204.9(N)
®Halt

Fac =0
(MBackward Acceleration

Far=—(umg+ma) = - (0.05 x 10 x 9.807 + 10 X 0.25) = =7.4(N)
(®Backward at constant speed area

Fas = —umg = —0.05 x 10 x 9.807 = — 4.9(N)
®Backward Deceleration

Fas=—pumg+ma =—-005x10x 9807+ 10 X 0.25 = =2.4(N)
®Halt

Fain=20

Here,
m: Mass = 10 kg
g . Gravity Acceleration = 9.807 m/sec?
a . Acceleration
Acceleration which reaches up to 50mm/sec
a = 0.05/0.2 = 0.25 m/sec?

Condition Axial load Revol_ution Frequency of use

S HABEE EE FEFRsERE

Fai(N) Ni(min~") ti(sec)
(DForward Acceleration / FEB&HIE 7.4 750 0.2
@Forward at Constant speed / ZRE&E 4.9 1,500 3.0
®Forward Deceleration / FEB&iHER 2.4 750 0.2
@®Halt / {21k 0 0 1.0
®Turning / Y741 204.9 60 7.5
®Halt / =1t 0 0 0.5
(DBackward Acceleration / {ER&HNIE —7.4 750 0.2
(®Backward at constant speed / {ER&Z® —4.9 1,500 3.3
@®Backward Deceleration / {RE&RR —2.4 750 0.2
Halt / {21k 0 0 0.5

NEADEMIT. ENTNOFHERHFOEL
FEFEICKUR—IERUBTIRERZ L TVS
RED AEBHTEICK D TR=827T(H A-112) D KD
ICEAMREDP L E T B LR MERMAD DR
U BB (AB)ICER T 2HEZLUTORTHELE
ED

(SBBEEDEE D+ (TS5 R)AEDIBE]

Fai
)3/2

Faiw = Fpr X (1 + W

(SHBHEDOEE D — (Y1 FR)AEDHEA]

_ [Fail
Faie = For X (1 + X B )
ZZT.
F FHEHSE=95N
Fai L BREMTTCOEABREE(N)

(A),(B) @ R—ILEmRERT

LR DBFGLRSMA T TORESL KORGS5
RAB) ZEISEHE L /BRER A-12010RLET .

3)Calculation of the Load condition at left/right

contact point

Ball contact condition in 4 point between Balls and
thread grooves by preload may changes by
external load as shown in page 827(Fig. A-112).
Based on the changed Elastic displacement, load
applying on the contact point A and B will be
calculated by formula below.

[If the direction of the external load is plus(+)]

Faie = Faiw — Fai

[If the direction of the external load is minus(—)]

Faiw = Fai® — [Fail

Here,
For . Preloaded load = 95 N
Fai - Axial load in each condition(N)

(A),(B) : This means contact point

The calculation result of each load condition and
revolution condition as per contact point Aand B is
shown in table A-120.
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L) EADEMRZ IS FMFEE. FMEGHOTE
TNENDOBERM T T EMFABICIERT 2HED
BHTE /) FhEE FMRGHE TN ETNOEK
MRCEIGGTELET A8 B RA BTIRFTESRM
DR DDA T RESM (BEHEN) EREEIER
LTy,

BE HFMETE FMEGHROFEIE.AN—A825I7R
TEREREEMLET.

4)Calculation of Equivalent load, Equivalent
revolution at left and right contact point
Load applying on contact point Aand B is
calculated under each operating condition, then
Equivalent load and Equivalent revolution at each
contact point will be calculated. However, the
speed and frequency of use stay the same, only
the load condition will be different.
Calculation formula shown in page A825 will be
used for calculating Equivalent load and Equivalent
revolution.

Fam = (

Nt Nosto + Na-ts .+ Ni- b

mo ttt+tt+ . +t

FEG/ G- CEICEMRABICERY 2FELS.€
NETNOFMEHE. FMEGZHROELERIETERDOLD
IR &ET,

FA-120 : BRI EORE. EERHEYE
Table A-120 : Load & Revolution condition at each contact point

Fa® - Ni-ti+Fa? Nz tp+Faz®- Ntz + ... + Fald - Ni -t )%
N1ty + Nz-to+N3-ta+ ... +Ni-t

min’

The axial load applying on contact point A and B
for each condition, Equivalent load and Equivalent
revolution are as follows.

0.2
4.9 97.6 92.7 1,500 3.0
2.4 96.3 93.9 750 0.2
0 - - 0 1.0
204.9 222.3 17.4 60 7.5
0 - - 0 0.5
—7.4 91.6 99.0 750 0.2
—4.9 92.7 97.6 1,500 3.3
—2.4 93.9 96.3 750 0.2
0 - - 0 0.5
Working duration (#kf8) : 14.6 sec
Famw=109.0 Fam®=94.0 Nm=719.2 Halt time (f£1t) : 2.0 sec
1cycle(1YA ) 1 16.6 sec
A EMRABAOHEFERRIE TN TRXMERZ TT.

Note)Results of applying load at contact point A and B are all absolute number.

A845 V10.3.1

S)ERDEMRATEIC.ERFHROEL
R—IEMKRABICE T2 TN ENOFMEE. FHlE
B EFEAL CEBRABTOESEFGZEHLET,

(AR mA]
EiMmEEFamew & EMAEHNE N—A825D Fiy
HERITRATAELUTOES ICRYET,

Ca )3
f-Famn

X (

Lionwy = (

(#f4=B]
FHifETEFame & FMEEHNE N—JA825DF
FERICRATHELUTOELSICRYET,

Ca )3
f - Fama)

X (

Lioney = (

T EARFHEMRFECa = 1,900N,
ERHf = 1.2 L&,

) ERADEMATOERED ZHRAE LEEREROEL
N—TA826MDRZEFH L T EMAA BTOERSD
(Lionw), Line) ZEHR LIEEAEDEEmZEH L &
R

60 - Nm

5)Calculation of Rating Life at each contact point

Calculate the Basic Rating Life at contact point A
and B by using the value of Equivalent load,
Equivalent revolution in each contact point A, B.

[Contact point A]

Substitute the Equivalent load Fam and
Equivalent revolution Nm in the following formula
as shown in page A825.

100
60 - Nm

) = 71,029 BFfE (hours)

[Contact point B]

Substitute the Equivalent load Fam) and
Equivalent revolution Nm

in the following formula as shown in page A825.

) = 110,747 BR8 (hours)

Here, Basic Dynamic Load Rating Ca = 1,900N,
Load factor f = 1.2.

6)Calculation of merged Basic Rating Life in each

contact point

Calculate merged Basic Rating Life of contact
point A, B (Lionw), Lione)) by using formula in page
A 826.

L'on = ( Lionwy ™" + Lioneey ~'%%) =710 = 46,257 B (hours)

NKILEFEZZ R U REFROHE
TR OHES FEBFEOADHEERTI DT Y
AR ORIEFEEZERL T HaFme L L&
ER

7)Calculation of total Life with taking halt time into

consideration

Above calculation is only for the working duration,
therefore calculate the total Life with taking halt
time into consideration.

L"10n = L'ion X (U1 7 JLBER cycle time ) / (BRfE)RFR working duration) = 46,257 X (16.6/ 14.6)

= 52,594 B%R8 (hours)
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