HEHH N L —

uondiiosap 1ealuyd

AR—ILa UiffiA#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 over 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

A801

A—=ILR CDiEE
Construction of Ball Screws

@Y &—7L—pX Return-plate system
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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.

Spring deflector ‘\\ Nut(Fw b)

Jlring delle ) Shaft (ta U##)

Balls ($8Ek)

' Return-plate
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@I K¥+v 7K End-capsystem
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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(F v )

Shaft(ta Ugh)

Balls (#83K)

End-Cap(T> K*¥+vv )

@ a—YFa1—7X Return-tube system
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In the Return-tube system, Balls rolling between the Nut and 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 (12 Ugh)

! A Return-tube(V & —>F1—7)
Nut(Fw i)

@Z %X Internal-deflector system
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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 k) Shaft(ta C##)

Balls ($82K)

Internal-deflector(Z &)

@IV KF7L %4 End-deflector system
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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 &)

Nut(Fv k)

Shaft(ta Ugh)

Balls (#83K)

@k Udiik
R=IRCICIFIDDOAMTREND Y —F 157 — 7 E2DDMIT
mEND ATy U7 =0 D2MENH V) F T KSSA—ILRLIF. T2y
I = EEBLTVWETY,

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.

-

~—

Circular arc groove

(—F277—2)

Gothic arc groove
(T2 oF7=17)
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The range of manufacturing for Ball Screws

KSSAR—IL1a U DEERE (S 10 LEIIFO4MET ¢ 1.8D05
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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 (&) Maximum limit of overall lengths for Precision Ball Screws Unit(847) :mm

A= LD — R EE
Lead accuracy of Ball Screws

Accuracy grade
Shaft nominal diameter RS co c1 C3 C5
R UEFUNE
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.

OEmER -1 U (Ct7&Ct10) DR{ERF R X

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

Unit (B41) :mm

Shaft nominal diameter Maximum length
R UBFOSE 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 LBEEAETT .
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

Ball Screw lead accuracy conforming to JIS B1192 is
specified by the tolerance of actual mean travel error
over the Nut effective travel amount, or Screw Shaft
effective length, travel variation and travel variation
within arbitrary 300mm, travel variation within
arbitrary 1 revolution(2m rad) over the Screw Shaft
effective length.

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

JIS BNM2ICKBAR—=ILR LD — NBEIE.Fv hOBEX
BEE. £EE0CHOR UBEDRIICH T H5KEXZRE
ERERVEHERUBEIRSOBICEARICE S
300mmROMEER (2T rad) ICX T BB TRELET .

FBESERAORFFEDFAEZZ A-83, 84, 85IC7RLF T,

X A-82 : BEIBEREREK
Fig. A-82 : Travel deviation diagram
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© Amount of travel for a particular number of revolutions along nominal Lead.

. Lead diftering slighty from the nominal Lead, often selectd to compensate for an
expected elongation caused by an increase in temperature or Load.

* Target value for cumulative specified Lead which has been increased or decreased in
advance.

© Amount of travel for a particular number of revolutions along specified Lead.

- Actual displacement of Ball Nut relative to the Ball Screw shaft, or vice versa, for a given
number of revolutions.

: Straight line representing the trend of actual travel. To be found by method of the least-
square or similar methods from the travel curve over the Ball Screw useful travel or the
effective screw thread length

Actual mean travel deviation(ep) : Difference between the actual mean travel(lm) and the nominal travel(lo) or the
specified travel(ls) , within the useful travel.

* The maximum width of the actual travel curve enclosed between two parallel lines along
the actual mean travel line.

 The widest range of the actual travel for any 300mm within the useful travel or the
effective screw thread length.

. The widest range of the actual travel for one revolution (217 rad) within the useful travel
or the effective screw thread length.

Nominal travel(lo)
Specified Lead(Phs)

Target specified travel(T)

Specified travel(ls)
Actual travel(la)

Actual mean travel(lm)

Travel variation (V.)
Travel variation (Vaoo)

Travel variation (Var)
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& A-83 : fFEAR—I B U (LERDA : CRI) ORRBEBERE (Le,) EXH (Vu) DFHFEME

Table A-83 : Tolerance on actual mean travel deviation (*e;) and

permissible variation of precision Ball Screws (for positioning : C series)

Unit(Bfi) : um

A=V UDEST T ERFEE

Ball Screw Run-out and location tolerances

ACC‘;EF%CY%%&“"E co C1 c3 c5
,gg% LE.? tep Vu *ep Vu *ep Vu *ep Vu
— 100 3 3 35 5 8 8 18 18
100 200 3.5 3 4.5 5 10 8 20 18
Effective screw length (mm) 200 315 4 33 i > 12 8 23 8
B CBEMRE (mm) 315 400 5 3.5 7 5 13 10 25 20
400 500 6 4 8 5 15 10 27 20
500 630 6 4 9 6 16 12 30 23
630 800 7 5 10 7 18 13 35 25
800 1000 8 6 1 8 21 15 40 27

R A-84 : BRA—IR L (LERDA : CRI ICHITFB300mmBR VN EEDH /=) DEE) (Vi) . (Vor) DEFEIE

Table A-84 : Permissible travel variation Vaow, V2r (for positioning : C series)

Unit (B um

Accuracy grade
RESH c0 ¢l

C3 C5

Item

BB Voo Vot V3o

Vot Vaoo Vot Voo Vot

Permissible value

Sl 3.5 3 5

< A-85 : CtR%I(7,108k) D300mmIZXtd BEED (Vaoo)

Table A-85 : Permissible travel variation Vs for Ct series(7,10 grade)

Unit(Bfi) : um

Accuracy grade Ct7 Ct10
BESH
V300 52 210

1997F K WUR—=I R ULOBAIERZUIS B1191, 1192)
DISOEDEBAMEZEZRSEMTHITSNE L .UIS
B1192-1997(#%—)

FEEFMICE LTI CRI(HERDIISHE C0,1,3,5) £Cp.
CtRINISOE DEEMZR S R BEIESNE L .
KSSTIE.JIS B 1192-1997(Z 2880 L . 0,1,3,58RICB8 L Tl
CHRAE.7108RICBI L TIE Cp CtRINZHA L TWOET,

A805

ep:

CtR%](7,108k) ORFXBHEREIFANTETELET .
Tolerance on actual mean travel deviation(ep)is
calculated as follows.

X0 iR UBEBES
300 Effective Screw thread length

In the purpose of correspondence to IS0, Japan
Industrial Standard (JIS B1191, 1192) of Ball Screw
was revised in 1997.(JIS B1192-1997 unified)
Regarding accuracy grade, C series(current JIS CO, 1,
3,5) and Cp, Ct series (standard corresponding to
ISO) was established. KSS conforms to JIS B1192-
1997 and adopts C series regarding 0,1,3,5 grade, Cp,
Ct series regarding 7,10 grade.

1997F K WAR—ILia COBARIERE IS B1191, 1192)
PISOENEAEMZNDBEMTHREITSNE L2UIS B1192-
19971#—) .

RBEFRICE LTI CRIGERDIISHRE C0,1,3,5) &Cp.

CtRIN(ISOE DEEM &K o 7o f8) HHIE S BT (T EB
BEDREDEERED .CRINEC, CLRINTEFTER DT
WETHKSSTIE TRI(K A-86) DIREE ERRH&ME (CRF)
THE— U 78R 108RICBI U T Cp CLRIIDIRIE 2 B E (1
ERLTWET,

B A-86 : HxfF i &B¥EERC A B

In the purpose of correspondence to 1SO, Japan
Industrial Standard (JIS B1191, 1192) of Ball Screw
was revised in 1997 (JIS B1192-1997 unified).
Regarding accuracy grade, C series(current JIS CQ, 1,
3,5) and Cp, Ct series (standard corresponding to
ISO) was established. There are some differences
between C series and Cp, Ct series in notation and
tolerances for accuracy of Ball Screw mounting
section, but KSS uses notation of Fig. A-86 below and
standard tolerance value, which conforms to C series
standard, and regarding 7 grade, 10 grade, KSS refers
to Cp, Ct series standard.

Fig. A-86 : Description of Run-out and location tolerances for Ball Screws

j

\Nut/Fvb

>
|

[/ Table A-88

Nut /" Fvb

I

f | .

F
I [ — /| Table A-88 | A

—/ /] Table A-93~98] GorE—F |

{ .

Brg.journal, /#3536 /

[
Shaft “#aU#h /

1 o]

v |
! \ Brg.journal /#hS3#5EB

A806

ﬂﬂmr—l
M312S 1]

]

—\[7

HERHWEEO L —
uondiidsap 1ealuyda|



eAr—
MaJ2s 11eg

1

—\[7

BRI —
uodidosap 1ealuyda |

& A-88 : B LEAD 1 UiBHEICX I 23BN EDOFEHMARRN

RO UsDSTHHERER IS X 9 2 BRMmERf (F ER DF E A MR IRN

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 (B47) : um
Shaft nominal diameter (mm) Permissible deviation of Radial Run-out
B UEHTEVSE (mm) RhAZE (&X)
Over Up to
TS LI co C1 C3 C5 C7 c10
- 8 3 5 8 10 14 40
8 12 4 5 8 1 14 40
12 20 4 6 9 12 14 40
ZOBEBORAEICIE B UHEROSIRNOTED T EN
DT ETDOMEPREERYFT . EOMELEE LTI
RLEeRE ZREAERBORRBE (L, L) EDLICKD
T(E A-87888) .p-AB09~A8TIX—T (D Fk A-93~98D
R LR D EIRNAZED SFWIEE(TRNER) 2Rk XK
A-88DAEICINA TEALET,
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 p-A809~ Lt Balls ~$#2k Lo

A811 using the ratio of the total Shaft length to the

distance between the supporting point and the
measuring point(L1,L2) (see Fig. A-87), and add the
values obtained to the tolerance given in Table A-88.

MERN A IEE =

EIRNAZE (& A-93~98)

2R

B A-87 : HRERNOHFIE
Fig. A-87 : Compensation of Radial Run-out

XCRIEREIRREE (L R /213 L)

Compensation Value of Run-out=

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

(Lyor Ly)

Total shaft length

Li Lo - IRERAERDOREEE(mm)
Distance btw supporting pt & measuring pt(mm)

& A-89 ! A CEADZHEREIRIC N T X HEPiREDERAE
Table A-89 : Axial Run-out (Perpendicularity) of Shaft(Bearing) face

related to the centerline of the Bearing seat

Unit(BA1) - um

RA-90 : RUBHOBMRICHT BTy FEEREEAR 77 VRATEOERE
Table A-90 : Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw Shaft . iy um

Nut outside diameter (mm) Permissible deviations of Axial Run-out (Perpendicularity)
T bR BEREAE (&RX)
ng:; Lﬁ%" co c1 c3 c5 c7 c10
= 20 5 6 8 10 14 20
20 32 5 6 8 10 14 20
32 50 6 7 8 1" 18 30

R A-91 : L LEOBHRICK T 27 MIAE (AEROBE) DFEAEARRNL

Table A-91 : Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft

Unit (B4 um

Nut outside diameter (mm) Permissible deviations of Radial Run-out
T+ bR IRNAZE (F&X)
ot e co C1 c3 c5 c7 c10
— 20 5 6 9 12 20 40
20 32 6 7 10 12 20 40
32 50 7 8 12 15 30 60

& A-92 : RCBOEIRICHT 57 MEAE (FEEERMA T DOBE) DFETE

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

Unit (B4 um

Permissible deviations of Parallelism

Mounting length (mm)
FTERE (R’X)

BT EZERE (mm)

Shaft nominal diameter (mm) Permissible deviations of Axial Run-out (Perpendicularity)
t CEFOSME (mm) EREAE (&X)
%nge;- lﬁ%" co c1 c3 c5 c7 C10
) 8 2 3 4 5 7 10
8 12 2 3 4 5 7 10
12 20 2 3 4 5 7 10

A807

Over Up to

s LR co C1l C3 C5 C7 C10
= 50 5 6 8 10 17 30
50 100 7 8 10 13 17 30
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& A-93 : fa LEhEhiR D+ EH LR (CO) & A-95 1 b LaEigOFEHmELiRN (C3)

Table A-93 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C0) i Table A-95 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C3) e
Unit (B4 ‘mm Unit(B47) 'mm

& A-94 : R LEEiROFEHmEEIRN(C1) & A-96 1 b LB OFEHmELiRN (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

A809 A810
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& A-97 : R LB O+ EHmELIRN (CT)

Table A-97 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C7)

Unit (B47) ‘mm

e
A= COBUSF T ERBEAIE A

Measuring method of Ball Screw Run-out and location tolerances

Shaft nominal diameter
1 CEFOSME
Over / Zi#BZ = 8 12
Shaft total length Upto /T 8 12 20
hl#ek
Over Up to Permissible deviations of total Run-out in radial direction
ZHBA B RhAZE (&RX)
= 125 0.060 0.055 0.055
125 200 0.075 0.065 0.060
200 315 0.100 0.080 0.070
315 400 = 0.100 0.080
400 500 - 0.120 0.095
500 630 = 0.150 0.110
630 800 - - 0.140
800 1000 = = 0.170

& A-98 : b LEEiR ¥ EH LR (C10)

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

Unit(Bfi) :mm

Shaft nominal diameter
 CErFU4E
Over / Z#Z = 8 12
Shaft total length Up to /LT 8 12 20
L lH#eR
Over Up to Permissible deviations of total Run-out in radial direction
ZBA I Thiaz (&X)
= 125 0.100 0.095 0.090
125 200 0.140 0.120 0.110
200 315 0.210 0.160 0.130
315 400 = 0.210 0.160
400 500 - 0.270 0.200
500 630 = 0.350 0.250
630 800 - 0.460 0.320
800 1000 = = 0.420

A811

Oh LNk URBHICHT 2 ZHFBAENFESMARRN

(& A-88)

RUEMEZV 7 Oy 7 T3 L LeaREmSEan
5.7y MIBEICETAA VLT - DERZGAE
WET SAEISSFFERTED 2P CITLE T,

@Radial Run-out of Bearing seat related to

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.

@

@1 U)X HHEREER I 39 2 EBmER {3 I EB D F EFH mM

AiRh (& A-88)

RUEMEZV 7 Oy 7 L LEaRERSERn
5 E@EUS FBEICE T XA VLT —Y DERZGHE
W&,

@®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.

—1

@1 LEiDZIHERMIRICH T 2 IR RE D E A RE

(& A-89)

RUHEmLEmt > 2N TC3HFF L R CEEREGSERD

5 ZFERmEICE e XA VLT -V OREEZA LY

SN

RESREC IS AFERIN R EEE T D SCFFER SV A mE 1.
TUEAREETIIL TWS ) HFESVEEICV Y
OYv I TxFLIEIEERFTERYET,

%TE‘C

@Axial Run-out (Perpendicularity) of shaft(Bearing)

face related to the centerline of the Bearing seat

(Table A-89)

Support a Screw Shaft at both centers. Place the dial

gauge perpendicular to the end face of the journal.

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.
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OH LHNMIRICHT T v MESEIRE
FER7 7 VBRATEANDERE (T A-90)
fa CEimim 2 i > 2 NCHF U ey M aicElEn
SERPS.FYNTSUIREICHE T eRAVILT—2
DEBEERALCET.

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 LHMOEMRICHT 57T v MEAEDOFEESFEMARRA
(& A-91)
RUEOTSTY MEEDOSEEZVIAY 7 TxHFL. T Y
NEeRESERD Sy NMVBEICE TS VLT —
COEBEGHENET,

@

@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.

Oh LHNHMBRNFEFmMEIRN (T A-93~98)
RlEmKzmtE> 2RELEVT7Oy 7 TxHFLRL
#heREmS s 5 R CENBEEmEZIET Y MMUFEIC
HCEAVILT -V OREEGZHAHAE) ETAEIEEE
ICHO72 ) DTV E T,

o 7

@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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MECBWIE ES

Material and Heat treatment, Surface hardness

KSSAR—ILta U DIREME BIZ RS (SR A-99, 100
ISR EEYTTRE U -APRKICKIZDELRD
HBEDHET DT KSSERODERREZR /20N,

RA-99  BEMOME EHIMIEB FFE

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.

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

Material Heat treatment Surface hardness
%N ZAnTE REEE
Screw Shaft Carburizing and quenching
12 U SCM415 BHEA HRC 58-62
Nut Carburizing and quenching
S [ SCM415 B A HRC 58-62

A RPICRIEEIE AR—I LB UEOREEEERLET.
Note)Hardness on table shows surface hardness of thread part.

R A-100 : A7 L AmOME EHNIE FFE

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

Material Heat treatment Surface hardness
%N ZANTE REEE
Screw Shaft SUSA40C Quenching and tempering HRC min.55
o C#h KA. EHEL HRC 5511 &
Nut Quenching and tempering HRC min.55
Fvk SUSA4OC BA. 6L HRC 5551 £

A RPICRIEEF A— IR UBOREEEZRLET,

Note)Hardness on table shows surface hardness of thread part.
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HBET7XF7IINEE
Permissible Axial load

RUEICIE. TEBRYFIRVFTEDERT D LD RMEN
HeETITOLET LD LERERFICK > T ERERFE
DPERT2HEDHY. COEEF R LHMICEEIPELR
WKORE T HUED DV ET

R ICIA S REIERBED IR L CO BB B AE
ICBBfR7% CRFAB AR, R BRI EPEARFFERAECoa
DHFEZITET,

BEEEE. A5 R ARERFTEICOVTE LATORE
A TCEHTEZET.

OEREICHT S BEMTENER

Permissible compression load calculation for buckling

nrt?E - |

P=a X 2

N {kgf}

a . ®&x(Safety Factor) 0.5
E : ¥>2J%(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
determined 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.

F4Z—0O=,(Formula for Qiler)

2.08 X 10° N/mm?(MPa) {21,200kgf/mm?}

| A CERTEm OR/N2KE— X > M (Screw Shaft minimum moment of inertia of area)

| :l d¢ mmé¢
b4

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

mm
mm

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

F 5 —#F (Supported—Supported) n =1

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

Oh LHDREIRISNICHT S E5 3R, EMEEDTHEN

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

Permissible tension, compression load calculation for Screw Shaft yield stress

P=0 xA N {kgf}

0 FAIS (Permissible stress)

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

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

Azld2 mm?
A

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

A815

S IR

Permissible speed

EEzF DR CHIE RN EICL O T—EDRRALLS
EEGBPROOSNTE Y. CDEISEL RS EHIRERL T
U EBGARRERDZEDDH I ET .

KIoAR—IR I BN AEICERE S JBREBOKRE £
R RFBIESBDPFELET

OBIREEICHT HHFFEHEHDHER

Permissible speed calculation for critical speed

60X ) Elg
2n y AL

N=8 x

B : Z&fRE(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 can
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 UCEErEOR/N2KRTE—X > M(Screw Shaft minimum moment of inertia of area)

l= 2 46 mme
b4

. BN (Gravity acceleration)
| MBIDLEE (Material specific gravity)
- B EIEER#E (Mounting span distance)

> < a

AZE dZ mm?
4

D R UERZE (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 AR—=IL R COBAFITIAEIC K > TEE B %E (Factor for Ball Screw mounting method)

F#F— %5 (Supported—Supported) A = 1T

ElE —%FF (Fixed—Supported)
EE —E7E (Fixed—Fixed)
E7E— B (Fixed—Free)

OTEIREBDIEIRIC KT B RFEEHH
BIRESDRIRICH T DRFABELIC DN T —REAVICIE
R—ILR L DAR—IVIREInfE (1o CEIFOSME X BIERED)
ICK O TERERTDHEDIFEAETT P KSSHR—IL
BLDOEXOBIZF a7 R—IRLIKIE dnEDEZH
LTREVELEAMSSA—ILR L DHE TBIREBEIRIC
KB RFEE#(F.3,500~4,000rpmiBE EZ X T
SV COEIFERFEPREICEOTERRYETOD
T FHRIFKSSETEHOEhEZE N,

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 dnvalue 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.
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Ball Screw mounting methods

A= COREKMBEUT I A EER A-101ISRLET.
B ARS ERBICHT DHFBRTF 7 IHE. SLUR
BREICHT 2HBRGHRICHELET O T HREPEER
HORETOBRICTRABLZZ 0N,

L : Buckling load (Fixed—Supported)
PEfET T E (B —X %)

Motor/€—%& _| Slide /#&)

L : Critical speed (Fixed—Supported)
fBRERE (BE—H)

L : Buckling load (Fixed—Fixed)
EEER = (BE—EE)

Slide /#8&)
4_ —

L

pa

L : Critical speed (Fixed—Supported)
fEPRERE (BE—3F)

Motor /E—%&

L : Buckling load (Fixed—Fixed)
EEERE (BE—EE)
Motor /E—%&

Slide /#&h

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

B A-101 : R—ILB CORYFTAE
Fig. A-101 : Ball Screw mounting methods

A817

Motor,/E£—%&

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)

Slide /&)

il
=

L : Critical speed (Fixed—Free)
fEREE (BE—8H)

%
LT Slide /% &)—]

o
0

L : Buckling load (Fixed—Fixed) / FEfE T E (BIE—EE)
L : Critical speed (Fixed—Fixed) /&R E (BIE—E7E)

Slide /8
—L—

L : Buckling load (Fixed—Free) / FETE 7 (BT —E )
L : Critical speed (Fixed—Free) /fEl&E (BE—EH)

L : Buckling load (Fixed—Fixed)

EERE (EE—-EE) Slide /%8

Motor,/E€—%&

4|, .

L : Critical speed (Fixed—Free)
EREE (BE—BH)

BAmYTEEETE
Axial play and Preload

—MRICBEDTILFY FOR—IBCTIE R CEHE
TY NOBICOT DR IEMTETEDNFELET. L
DBoT. T Fy MR=IRUICEARFEDERT
HE RO IRTEREHAMTEICLDHERNE
DB NIy 2L TRELET.ZONY I TY
DA ELTEDICAR—IRLTIE BAmTIEZED
REICTAH. T EDLE.HODPLCHRLEMESTY NOED
R—IVCEERER 52 THELLITFEIEVWDEEDPE SN
£7,

QI M EE
KSSR—IL R LDT EERBEHMAMT EEDFARESE
FRA-1021TRLET,
FAR—IRLDOBESFSRET SRS DHEAGDEIL.
K A-108ISRT EHBYTT,

RA-102: JEEESEWAMT ZEDHFAE
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(Bf2) ‘mm

Symbol
FxERe 0 02 05 20 50
Axial play 0 (Preloading) 0.002 max. 0.005 max. 0.02 max. 0.05 max.
AT EE 0 (FE) 0.002L1F 0.005L1F 0.02L1F 0.05L1F
R A-103 : BEFRET ZXLSOHEAADE
Table A-103 : Combination of accuracy grade and Axial play
Symbol
TEEES
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

A1) LR DI AEHE E TEEDHBEIL KSSABHENEHE ZEL,

Note)When combinations other than the above are requested, please inquire KSS.

A818

i

—\[7

WOl

uondiiosap 1ealuyd



T

N;._;'
=
%2
O
S‘l
o
23
= 0O
LB
=32
o
>

OFENHR

FRICE DT AR-IRLIEESRT EEaE LD ED
Tk #mAmEEIcLsHMAREMNEZRD <. [
MEmE ESEDMRDDHI LT,

A-104E. T EEERDOR—ILB LETFETEEE
AROAR—IRUICDOWT BAMFEICKLDH MR
MNEDENWCERBE) ERLAEEDDTT . FEICKYHHER
UEDHD @EDEL) LTWDZEPDDPIET,

B A-104 : T EFMETFEMDEER MR

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.

w B~ o o
o o o o

Elastic displacement : BMZRL (um)

N
o

Elastic displacement Curve (G#HZEAIBRR)

— Preload type (FEZXA )
—— Backlash type (§&%E&17)

0 100 200 300

Example ()
Shaft: ¢ 14
Lead : 3mm

400 500 600 700
Load : ff&E (N)

QHETFEE

A819

FEERIBEET DR KLFTHBTEDENYITY

VALK O TROBRETCT D FEEEAD I EICKY.

UTOmEIPBEZEINET.

DE ML DIEX

DEACEE LR ICKDUBROBEDET

3) RHAFE®
ZDEH FEEIFTERRIVEHRET HIEDPEXL
WEEAET.

@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

—MZICAR—INRCOFEIE2ED Sy bDEICAN—1
(BEE) ZwALZXTILFY NFREEVWDHEDEAE
NTWETKSSAR—ILRUTIE. I ZF 2 7R—-IAl
OFRZEDP L R LEE Y MOZEE XY EDT DICK
BEWR—IEBAT B F—/N—Y A XR—ILFE]ZE
RLTOWEY . ZhIcKYHEDT Y hTEEAMET &
ZEOICTAHIEPTE AN MLEHRFT 2D
AR CY e KIEAN—UR—IN(FREEEZD2F—/\—T
A ZAR=IEKIOTHINS WA= Z MBS E ISR
THIET MR ETSERIEEH I EEA,

_Lead/V—F Lead/ U—FK

‘ Nut/Fvbk

Screw Shaft/taL#h

B A-105 : F—N—H A XFR—IIC KB FEIKRE
Fig. A-105 : Preload by oversized Balls

OFENERSE

R UCOFEEZERAEL (EETD I ISR
TY. DRI UDOFEE FEE ML ICHBE
L ZDOFEEB NI ERETHIETEELTVET,
FHEENLVZEICEE L TR ARRICRESH L T .eERE
B)ROETVET FEBMNLIIE HETETFEE
(BAMTEEDPEOTHHIE)EBET DD —ED
AEFGDOETHELET . ED/OBEBRMTHERSE
UDERBGDEETOH M IEEIFTEVDPELETDT
CABLIZEV T E B MNLY (R—ILR L ZEEH &
BEREDNLI)E B ML KVEFRELRYET DT,
CTALIZE,

@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/Fvbk Spacer Balls

Z &

)
A ARAARA

N

%

Screw Shaft,/ U

A A
L

Oversized Balls

K A-106 : AX—HKR—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 ( NLZBIER)

AR IZORBED MLOEBEUERLTVET,

*Torque wave in this diagram is exaggerated for

Q.0

explanation.

_1 Starting Torque (E§fJI\Jl«7)|'_

N2 (mNm)

Ball Nut travel :
AREA—2 (mm)

. Torque :

X A-107 : & ML AIES

Fig. A-107 : Dynamic Drag Torpue measurement
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Rigidity in feed screw system

BEBRREICEVWT XY R UICKDABROEEZM  In precision machinery, to improve positioning
EZEEY BEFEICHTSBIMEZS < TD7DICIF X accuracy of the feed screws or to increase Rigidity for

R LEReFRORIMtZIE T 2HEDHY) ET, load, the Rigidity of the entire feed screw system must
X R CEROBIMEIF RO K DICHEYET, be examined. Feed screw system Rigidity is as follows.

1
o um/N{um/kgf}

K xR CeEReAOBIM (Total Rigidity of feed screw system) N/ um {kgf/um

Ki : 2 CBBOBIM (Screw Shaft Rigidity)
Ko @ 7w hOBIME(Nut Rigidity)
Ks @ S35 OB (Support Bearing Rigidity)

{ }
N/ um {kgf/ um}
N/ um {kgf/ um}
N/ m {kgf/ 1 m}

{ }

Ke @ 7w N EBSZEFEBOMIMYE (Nut, Bearing fitting part Rigidity) N/ m {kgf/ um

QX h LERLFDAIME Total Rigidity of feed screw system K

Fa
K=

5 N/ um {kgf/ um}

Fa 1 X R LCERICHD D DEAMEE
(Axial load applied to feed screw system)
0 XY RLCHROMMEEUE
(Elastic displacement of feed screw system)

A821

N {kgf}

um

@ LRI Screw Shaft Rigidity K
(1) — RIS DBE (EAEICEE—BHDES) (K A-108)
In case of general mounting (Fixed-Free in axial direction ) (Fig. A-108)

k=2 e
Ty

(2) EiREEDHZE (K A-109)
In case of Fixed-Fixed mo

K_A'E-I_
T o (L-9)

N/ um {kgf/ um}

unting in axial direction (Fig. A-109)

x10°  N/umikgf/um}

0 =LROEE ZRRMAMEMNELELCDTOUTERYET,

The max. axial displaceme

K_A-A-E
' L

nt occurs when £ = L/2. The formula is as follows.

x10°  N/umikgf/um}

A R Ui &/N\#EFE (Screw Shaft minimum section area)

A= " d? mm?
4
d : 1 UEAEE (Screw Shaft Root diameter) mm
E: v> 2% (Young's modulus) 2.08 X10°N/mm? (MPa) {21,200kgf/mm?}
L #AmEERE Y hRREDERRE (Axial distance between fixed point & Nut center) mm
L - BUJFEREE (Mounting span distance) mm

L7eD > CEAMEE Falc K210 LEIDHMERME O L UTOXERY ET,
Accordingly, the amount of Screw Shaft Elastic displacement & due to Axial load Fa is as follows.

2=L2

v [
L
X A-108 : A mEICEE—BHDGS 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>>I Fy T EEROBIHE
BEAREERFTECaDINDEHBEFENSER L&
ZEDF v NDOEBREAIMEMEK, Z[FERICEEHLT
WE . EABEESEARESERTECaDI0% TIER
WBEIFORRTEHEL TSIV BB HERICE
AR WBRROEHEN MBS KSSABROEhE
{TEE0N,

F

a
Kz—KzX(W

Ko @ ~hiEsRec&s D7 MEIHEE (Nut Rigidity in dimension table)

Fa: & A mfrE (Axial load)

Ca: EAFEIEME (Basic Dynamic Load Rating )

Q) FER(TEEEQR) ORI
BEARBERTECaDS% (XTI F Y ME10%) DFE
WEZGAcEZTDT Y bOEREENIMEK. Z[ <%
KUCREH L TCWET  FEAED LR ERBRDHEIL.
RN CEHETCEETH.FER(TEEEOR) DHE
W FES MLIEOIESDEICK > THIMBHE
LE . ZD0FHMIEKSSABREINEDE L ZE 0N,
BREHERICEEHD BV OERERAIEEIC DU
TOHCBREICKVEHEWZLET,

@®Nut Rigidity K-
(1) Rigidity of Single Nut with backlash

The theoretical static Rigidity K2 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/umikgt/ um

N/ m {kgf/ e m}
N {kgf}
N {kgf}

(2)Rigidity of preloaded Ball Nut
The theoretical static Rigidity K2 under a Preload
equivalent to 5% (10% for Double Nut)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.

227 F v NFIES(Single Nut with oversized Ball Preload)

, Ga Y
K2 =Ko X 5a5ca )

KT F v N FESL(Double Nut with Preload)

Ga )1/3

K2 =Ko X (=765

N/ um {kgf/ um}

N/ m {kgf/ um}

Ko | IPRREEH DO T MEIMEME (Nut Rigidity in dimension table) N/ um {kgf/ 1 m}

Ga : FHEf7E (Preload amount)

Ca : EARE)FEMHMEE (Basic Dynamic Load Rating)

N {kgf}
N {kgf}

OZFHMZOME K.
XAFEHZOBIEIL ERT 22U P EOTFEEICLOTE
BYETOT EZA—HICEROEDEZE0N,

@7 v hEWEMFIEROME K.
7 NI ER D PR BN (AR D 7% E DB ML ZRE D
BERFHCKVERYETOTHEHETHEEALEEA

P TCEDRFBEDOB VR EITO K DICLTIEEL,

@ Linnia U YRt
R UNIC KD NUERDRE T HAERA LB L TN
WMEERY KT D IRADPBELISHIE LUTOXTHET
TET.

o = 32T L « 180 %10 d
Gt m €9

| IR MRS (Modulus of Rigidity)

o O 44

RUNBICKDEABOENE O ald AT ERYET,

@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 K.
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.

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

SR LY E—X> MIE&BM UNA(Torsion angle due to torsion moment)  deg
t LW E—X> b(Torsion moment)
Dy b EEhnEIEE & OFERE (Distance between Nut & Shaft end support) mm

N-cm{kgf-cm}

8.3x 10 N/mm? (MPa) {8,500 kgf/mm?}

D 1 UEhAR 2 (Screw Shaft Root diameter) mm

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

- 3
360 <107 um

g:1)—RK(Lead) mm

A824
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BEARERTE CEARERTFM

Basic Load Rating and Basic Rating Life

OEXHERFECaL EXFERFM

A= R COEREFMEIF. —BHOELCA—IBLERL
EHETRELICEGRLEEZ . ZDDEDI0%DAR—IL1a L
P AR—ILEBEER—ILOREICEGDS IENICED T L —F
VU (HEE) ER I W TEI R CX A MAEEHZE (OE
T EABERTECaE (F 100K EIEDERFm &R D
KOBEAMEBEZ D I DEIETERICCa& LTE
L TWET A= CDOEEEDLE. CDEKRETE
BETECAaDEZRAWV RO THETHZENTERT,

T

% o'
LS
52
el
S‘l
Q.
23
RO
WS
=32
o
>

Ca
Lio= (fi

= )3X10¢ rev

K ERFwEBREHRTRI RO UICEBLnd S0
(FFEATERREL 10 CRIHADH 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.

L = ( 1 yx Lo E5F(hours) Ca : EAEEMKRTE (Basic Dynamic Load Rating) N {kgf}
60 - N Fa : #i516)%7= (Axial load) N {kgf}
N : El#5%k (Revolution) min~" {rpm}
2 11— NK(Lead) mm
f : frEfH#(Load factor)

L —(L)xl_ k
10d — ‘]Ué 10 m

f=1.0~12 FEALRE FRORMES

(for almost no vibration, no shock condition)

f=12~15 PR FEOHDHE

(for slight vibration, shock condition)

f=15~3.0 RRUVRE.EFEODHDHE

—MRICKREICAERT DA EEEIE—E TR < fIRE
DOEE/NE =T OENET . IO KD BRBFEIEIR
DX TFHEA R EFam . FHIRERBNE KD D &
IR EREFDEFTETHIENTETET,

A825

(for severe vibration, shock condition)

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+Faz® - No - to+Fag® - N3 - t3 )%3

Fam = (

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

N1 t1+N2 - to+Ns - t3

Axial load Revolution Working time
Bh5 AT E [EIE7e 3¢ {3 R
N {kgf} min~"{rpm} %
Fas N1 t
Fa: N t2
Nm =
Fas Ns ts

in-
ittt min” {rpm}

Fe B PETEDERIICET B & EDOTITE S M
EFamEGELICRDR TEHETHIEDHTEEXT,

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

Fa min [ &/N#AERTE (Minimum Axial load)

N {kgf }

N {kgf}

Fa max: A A EREE (Maximum Axial load) N {kgf}

) AR—I R L OFGIHEIRERPRFCRETCEYDREABBROENDSH]
RCDPDOE—AY MIE.BIOTIVTIHEPMER L BRUVFEAZ A~
HET COFEXTY.

OEXRFERFECoa

BEARBERTECoa (F RARN ZZ (T TNDIEMERT
R—ILDEEM ER—IDXKARZREDID R—ILDE
BD1/10,0001CR D KD REAROEIEREZ L\ I
DEIFERICCoal LTRE L TWET . COEREFTE
RETECoaDME L. B IEIRREH 2 UM EIERE D IER (TR0
HE (0rpmBA ™) O ESMG 28T 2 X ICEALE
T CDKAEHETIEZ L DBAE FHLEMEED X
BAKBB.ZDEZEDR UEBDRAKFAREFa max
[FORKICKUSkKOONET .

Coa
fs

Fa max = N {kgf}

fs : EERVZR 2RI (Static safety factor)

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=1~2 Li@&ERD & X (for normal operation)
fs=2~3 IRENEHEDH S & = (for vibration, shock)

Q@IEX %M Hardness coefficient
KEEEDPHRCOBRBDHZE T EABERFTECaEEARN
FBEREECoalICHEZITOMEDNH Y T MEILTED
RN TITVWET,

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’=fh-Ca (N)
Coa’=fho-Coa (N)

fh, fho : E=FHRE(ERD)
Hardness coefficient(See graph right)

Hardness Coefficient (A& X%&%)

0.9 \
0.8 \
M\
0.6 \\
o \\ h
0 N N

—_

Hardness Coefficient : 8 &% %k

0.3 \ ~
.’ tho \\ N
' N I
0.1

T —
0

60 55 50 45 40 35 30 25 20
Surface Hardness : REEE (HRC)

A826
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BXE) ML D

Driving Torque

EV R UROEE MLITIEORKICK KO SNET,

The feed screw system Driving Torque T is expressed according to the following formula.

T=Ti+T+Ts+Ts  N-m{kgf-cm}

Ti D DORIC KB ML (Acceleration Torque)

T, : &%y hJL2 (Load Torque)

Ts © £ b2 (Preload Dynamic Drag Torque)
T. - ZOMOD bJL2 (Additional Torque)

EVRLCRICEET D MLIIEE—EBEEDRICKHEERY T,
TI~TICOWCTE AT OX THET D EDNTEET .

When Motor selection, the feed screw system Driving Torque is needed.
Ti~ Ts can be calculated by the following formula

OIEIZKSD FIVY  Acceleration Torque T

A827

1=a-l N'm

_2nN d/sec?
a =01 rad/sec

| = Iw-A?+|s-A2+Ia- A2+l kg-m?

w = mw X ( )2 X 10¢  kgrm?

21

2

8

s =ms X ( )X 10 kg-m?

ms = 77 ( )2X L Xy x107 kg

d
2
a : AIIRE (Angular acceleration)

| 18T —X> NMnertia moment)
w  BEYOET—XHBREOEEE—X >N

N -
N -
N -
N -

(Inertia moment of moving object by Motor axial conversion)
Is : faCEADIEMTE— X > b (Inertia moment of Screw Shaft)

. B#EE (Mass of moving object)
Dt LEhE S (Mass of Screw Shaft)

o U—NK(Lead)

© 1 UBEh4LE (Screw Shaft diameter)
3 U#hK X (Ball Screw length)

. tbEE (Specific gravity)

- BoREE (Reduction ratio)

D E— & DOEEE (Motor speed)

. INEAFRS (Acceleration time)

~Z>< T Qo335 5
© =

rad/sec?
kg-m?
kg-m?

.mZ
DR CBAIDF v EDIEMEE—X > N (Inertia moment of gears on screw side) kg-
D E—ZRAIDOFVEDIEMEE—X> N (Inertia moment of gears on motor side)kg-

mZ
mZ
kg
kg

mm
mm
mm
7,850 kg/m?

min~'
sec

@&E#® FVY Load Torque T,

P-0-A

- -3

(F+uw)
2 = X = —— - 0-AX10° N-'m
2nn 2nn

P-0-A FHuw
= P2A g W)

. . -1 .
2 2 2 -AX10 kgf-cm

o J—NK(Lead)

| FBEEEEMAE(Sliding surface friction coefficient)
- 3 (Efficiency) 0.9

| IR EE (Reduction ratio)

P33T =TT

Table /7—=7)

- #f5ERTE (Axial load) N {kgf}
: BErfrE (Load) N {kgf}
. #BEESE (Weight of moving object) N {kgf}

Moving Object,/#&h4#

-

Motor,/E—%&

@FEEH bJVY Preload Dynamic Drag Torque T

Fa- 0
T3 =0.05 X (tan B)70% X T X107 N-m

Fa-2
Ts = 0.05 X (tan B)0° X ————— X 107" kgf-cm

2m
B : U—KNA(Lead angle) deg
Fa: FEf7E (Preload) N {kgf}
g2 J—NR(Lead) mm

OZNftad bV Additional Torque T.

ERUATRET S MO VWK T FIAIETITFHZOERE ML AL —ILOBBEIUICLD MLIBRETT,

Described as Torque which occurs in addition to those listed above. For example, support Bearing friction

Torque, oil seal resistance Torque, etc.
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Rust prevention and Lubrication

OFG iR E

KSSAR—IL UIERIMREZRTIRE U C. Bt mD ZEH S
NTWET ZERICERL T BERRBITRTRSE L OB
BHREETY —AZBH LTSV BERD TIEE

RN T —RAZH L THETAHIEHTEET .

RPBRET2HRICIT BEOREDPBRISNET DT,

CEBLIEEN,

E)KSSDZEHR T BEniEmIE BB EREICERZENTL)
B EEME U TOMEIED V) EEA.TDIEDE
FHDOE R JMEBICRONBE T BFH. b
TR ERERASOMEDPRELET.

O

A829

R—I 12 U TR L Tld S EBR DA A %S
TTEBRS SN NMERIR. ML o AP REE
SEORBENSRE L E T HEAIOMEIC &Y EEIC &
ZIRE LR S EOE T I KD BEDET &
ABTENTEET,

R—I 2 ORI T — AR EEIc AT bhE
.U - ABBROBAEBEYFILRTARRI U —
2 B OIAICIE. 150 VE32~68(4— & i) % 418
W LT, £ ERARIC &> THBRIORE IS, 33
CEEEARYETHICI S F 27 A— AL T Y
U — ZDBHEIERIC £V . ML AR EDTREA %R &
BITEEHH Y E T KSSTIR MBI EHERE L S
BB MEEDBLKSSE U F LT —AEBELTOE
T AEBY M & B4R L - BT R AT 13 MSG No.
(5 &S 18) & EBR. — AR ICIEMSG No.2
(5 &S 2E)ERYZ32TOET. 8L <3 40
Jp-BI0IDII=F 1 7R— N LEAI U —A 458
<FEEW,

—RR{ERRMGICH T 2 ERHIG

@®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
Qil) 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
QOiling. 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 p-B101 [Original Grease for Miniature Ball
Screws].

Recommended lubricants for normal operating conditions

Lubricant Type Product name
HEH & GLE
Grease Lithium-based Grease KSS original Grease MSG No.2

JU—2A DFILRIV—R KSS #1251 —2A MSG No.2
Lubricating Oil Sliding surface Oil or turbine Oil Super Multi 68
bt BEEMELR S —Eih A—=N\—7TILF68

Ok ik
RIRIE T —EBDIHAE2~37 BOBEHEDHAI.
BEZBRICKEEL TLEEVAH IR ICIEGHENR
OBENDF Ty 7 2TOWBEIIE U TRE L TLIEEN,

@Inspection and replenishment
Grease inspection should be performed once every
two to three months, and Qil inspection should be
performed approximately weekly. Check the QOil or

Grease amount and contamination at each
inspection and replenish if needed.

TRH DRk E e

Inspection and replenishment Interval of lubricant

Lubrication Inspection frequency Inspection Items Replenishment and replacement frequency
ez pape RIRERR RIRIEE R I3 MR
Automatlc'lnte_rmlttent Weekly Ol level, contamination Replenl_sh at each |nspec_t|on,
Llubrication 1Az E HE. BhLY depending on tank capacity
BERRIGH < AR A RBZEICHER. =LAV IREBICKUEE
e Every 2 to 3 months initially Contaminat.ion,. Repleni.sh annually or as necessary,
HY—2 REIE2~35 B swarf contamination depending on Inspection results
7 Bh. YIBORALE BENVEZEICHR. ZELRRRBRICKYER
. . . . Set a rule for replenishment as necessary,
Oil bath Daily before operation Oil suface check depending on amount of wear.
SR T 3 ot .
Ll e R HREHRIIC & BEREAL

A830
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Dust prevention

RELIE

Surface treatment

R—=ILR UIF. ZDOHEe LT Y NI HAPEYDREAT S
EEFRDPREETLEY. EER CEDEBE. R—ILDOEIN.,
BIRBOWBREICKVIEBTREERDBEDP DY) ET.
LD 2T CHPEYDRBADPEZ ONDHZEICIF BL
BONEBICEHLAEWLDICTvyN\TPTF L AOEY 7/
A TR EDBHEMNREBREDLET,

Bellows
JvINT & T
/

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.

Telescopic pipe
FLRAEYI/ AT

1 \

MMVIM\—"@

(G _ _

- \%

1 1

W

KSSAR—IR LU I ZF 27 R—IRLCOBREEDT
2. A2/NT PREHCERZBEVWTWET . ZD/DHH A
OJHBHHEFICOVT. Y—ILZERELRVTHEER D
TVWET . =& CBLDBRIEKSSANBEWOWELE L
W= ZEfSIF R ZEICKWF Y MTEDEEICK
BPHBEDDHVETDT.ITALIEEV Ko BRICKD
T —ILOBRM I DB TELRWNGEDH W ET DT, JIE
fReBROLET

A831

BA-110: ¥ NSEFLAOAEYINAT
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.

KSSTIE.Br#EZ B E L TAR—IL R UICKRELIEZET
ZEPTEERTHKSSTORFEZ B E LIcRmDIEIE FR
JOLMBEREELTVET . ZOMOKMALIEZE JE
ZDHEIF KSSATEBEZEX0N,

OKSSR/7OLMREFE -V LORR

SEVWVEEQ~3um) D7z [$HEVEBRADXTIGH
AJEET Y,

s B G TREEICKY JREEH—(ICQIETE S 7o),
EEIEEBB D EDDY FEA.

c BEMORVEIRTBUVBHEEDERE L TVET,

* MILAR#& (MIL-DTL-14538D) AR DOFREMNIER T,

s IANYFMZERELEEVSERIL. T yRElEI—T 1 >
JEDHBEOPIEETT

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.

* High anti-rust ability is possible.

* The surface treatment is officially authorized by
MIL standard (MIL-DTL-14538D)

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

TEA11 : BHOLMES

Photo A-111 : Black Chrome coating

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

1BKIEFEALER (JIS 72371) (C#E U AREESBR & M U CRh#RRE 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.

« 1ZZE5 B / Standard test piece : 70mm X 150mm X 1mm (SPCC## / material = SPCC )

* 7—4% [ Data : KIEFBHBR2UFEROINRE LA T« > 7TV N—RICKBFHIRER BED/NSVEFEBRDZL)

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« 2 0F 2 N—(Fi1E)

Sample A(BCr coating) 93
B A (BCravig) '
Sample B(R coating) 9~8

HERF B (RALIE)
Sample C(M coating) 3~d

ABRA C(MALIE)

OROHSHGICDULVT  About RoHS compliance

Sample B Sample C

HETA HERAB AERAC

Sample A

KSSEZ/ O LMEBAR—IRLDCr*EIF ROHSTRESN TV SRMEZ TR THY HEDH W EE A,

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

KSSAR—ILha Uik BE L 7etf itz B EICREEES N
TB T EBNHEMRmEREL T REETED OBRE. W
FCEDEC.— B LULEEAFICKVEESNTOET,
HEREICAEE LR —ILB LI BE A- 1217 &5
BREWILEDPRIENET. TBEICK U RBERBER(FE
A-113) DIRHEOFIEETT .

KSSTHESINA—IR LI T Y MCEREES DY —
FUIENTVET (FE A-114),

BLEERS (XIS L e BB EC SIS R E T (LN TR
ESNTHY HEFSICEDBVADE T HERET —
REBRTEDEDICHEOTVET,

 o—Taz=z )

EZFaTHE-MAL

RES NS

=ILATAHASH

* # WEEXEEEO1-2214
Tie8-0031 TEL 03 {(3TEE) 3921 #0
HFEIR FRRAFENATFLEFREELY
THI-0M3 TEL 0258(82)55T77TH

L
En

BB A-112 : AT&EE
Photo A-112 : Certificate of Inspection

BE A-114 : 8LE%=
Photo A-114 : Serial Number

A833

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, will be attached
with the Ball Screws which pass shipping inspection.
Inspection report can be handed in as customer'’s
request shown in Photo A-113.

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.

BE A-113 : REHRER
Photo A-113 : Inspection report

A=) CDAF T E A

Calculation example of characteristic for Ball Screws.

R COEBFUAFEHNZLUTICEHELET . LVTID
EFTIMELEEAITTOT RRICESDRVBED D
WEFTD.ITAELIZS0N,

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

A=l CBIX EERASMG
Ball Screw model and operating condition
Motor /E—%

Up&Down (£ T8) | ﬁéi{””ﬁ
=1
| | w
[ |
| I
|

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 JLARR)

Up (ER)

®
Speed
(®E) ® @
@
d —t
® Time
(FF )
@
Down (TE%)
Teycle (1Y 4I)=0.8sec

A=A LT
HE=¢p10mm
J—K=10mm
EAEEHHEECa=3,300N
A=l C2£K=180mm
AMTEE=20umBT

Ball Screw spec.
Shaft dia.= @ 10mm
Lead=10mm
Dynamic Capacity Ca=3,300N
Total length=180mm
Axial play=20um or less

BERR
RERE=0.4m/sec
**1)— KN10mmd& ¥) 2,400 min™!
DOROREFRE =0.05 sec
*RPO®®D
EREFAE—=0.1 sec
**RFH®
{E1ERFRI=0.2 sec
R B@®®
1427 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

KN
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BEAERFHOHE
Calculation of Basic Rating Life

BEATERFWRITILUTOFIRTELLET,

2 Basic Rating Life is calculated in the following procedure.
- BiEE/NE—2TD BB/ —>2TD TOEE
HERMES RESRMEL B S|k ()= tad] EMgFmDFTE
Calculation of Load Calculation of Speed Calculation of Calculation of Basic
condition for each condition for each average Load and Rating Life
E operating pattern operating pattern Revolution
<. @
| o
NES
%fg NEEFREFOER 1) Calculation of Load condition
go EBLLEBREG/NR - OFEFAFELITOLDIC Load condition of each operation pattern which is
S RYES, numbered is as follows.

OTREMR. R OOLFRR -
Fi=mg—-ma

@.@OFF :
Fa=mg

@ TRERR. X VO®-FINE
Fs=mg+ma

CBEYMEE=10kg

L ENIRE=9.807 m/sec?

DI
0.4m/sec ICIET D ETOINRE
a =0.4/0.05=8 m/sec?

Q «a 3

)EEFHOHEE
FHSA LR EHR/ R —2 OREBHIELITO LS IC&
WET,

FREF(D.®) -
0.4 m/sec=0.4%60 m/min=24 m/min
=2,400 min~" () — N10mmd& 1))
MERE (D.@.0.@) :
EEROFEHEEFE L T.2,400/2= 1,200 min™’

A835

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

@.®Constant Speed area :
Fa=mg

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

m : Mass=10 kg
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%x60 m/min=24 m/min
=2,400 min~'(Lead 10mm)
Acceleration and deceleration area(D.®.®.@) :
as above average revolution, 2,400/2=1,200 min~’

3) I E. FHARGEHOE L
LFEDHERRZLEEH . H RO Tp-AB2ICRT F5
EFam ETRIEGHNZETE L ET .

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 .

Fam = ( Fa® - Ny ti+Faz® - N2 - to+Faz® - Na - t3 )1/3 N
N1 - ti+Ng - to+Ns - t3
. N1 - t1+N2 - t2+Ns3 - t3 .
m= t+ttts min
Operating Pattern Axial load Revolution time
peraing A A EHE B {EFRRSR
- N min! sec
ONO) Fai=18.1 N:1=1,200 t1=0.05x2=0.1
@.® Fa.=98.1 N2=2,400 t2=0.1%x2=0.2
®.® Fa;=178.1 N:=1,200 t:=0.05x2=0.1
A Total(&&t)0.4sec
;’;raige Fam=116.3 N»=1,800 1 cycle (141 ZJL) : t=0.8 sec
Halt time (4K1E) : 0.4 sec(50%)
L)BEKRERFROER 4)Calculation of Basic Rating Life

TE, FHEGEROEEER L T BATEEGE
HEOTp-AB2SIC LA > THELET .

EAREFES / Basic Rating Life Loy ={10¢/(60-N)} X {Ca/(f-Fam)}?

Using average Load and average Revolution, Basic
Rating Life is calculated according to the
catalogue p-A825.

BFfE / hours

Lmh = 96,280 H%FEﬁ / hours

f &I/ Load coefficient (1.3&1R%E / Assumption 1.3)
Ca : EARENEMME / Basic Dynamic Load Rating (3,300 N)

IRIERFREE . 50% Td 5 728.96,280/0.5 = 192,5608F
FOBREBELRYFT,

URERERE ZRTIRET 5%, 192,560/24 = 8,023H
ERY ARBHFGEERTE VNS IEICRYET,

Due to halt time is 50%,

96,280/0.5 = 192,560 hours operation.

If 24 hours operation is premised.

192,560/24 = 8,023 days, it shows that enough life
is kept.

A836
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E R CROEEE) ML DFE
HAEOTp-AB27ICHE> TEY R URDERE) ML Z &
BLET.INE TE—EDEBEDRICEEERUET,
EREFAOBEIF FEARDODAR—ILI L TRNED.
FESH NI IFEELEBAZDEOINRNILTT.
| BRENLITICDWTEELET,

T:T1+T2+T3+T4 N-m

1
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Ti D IRICEK D ML (Acceleration Torque)
T, : &fF bV (Load Torque)

T. 0 ZOMOD bV T (Additional Torque)

1)IN&E ML T OEH (Calculation of acceleration Torque T

Ti=a -l =a (w+ls) N-m
a  AHRE (Angular acceleration)
| 1EBME—X> M(nertia moment)
lw  BEMDOE—RMBEOEEE—X N

Ts 1 FE&) L2 (Preload Dynamic Drag Torque)

Calculation of Driving Torque for feed screw system

Calculate Driving Torque for feed screw system
according to the catalogue p-A827. It is important
when motor selection. In the above case, due to
backlash type Ball Screw, Preload Dynamic Drag
Torque does not occur. Therefore, calculate
acceleration Torque T+ and Load Torque T2.

L=
3333

)

rad/sec?
kg-m?
kg-m?

(Inertia moment of moving object by motor axial conversion)

ls R CEDEMHETE—X> ~M(Inertia moment

lw=mw X(£/2m)? =253 X 10° kg-m?
mw - BEIYEE (Mass of moving object) =
g 1A=L —N(Ball Screw Lead)=

of Screw Shaft) kg-m?

10 kg
0.01m

Is = msX (d/8)=(d/2)?mry X L X (d%/8)=0.139 X 10° kg-m?

ms 12 UEEE (Mass of Screw Shaft) kg

.t UBiitbE (Specific gravity of Screw Shaft) = 7,850 kg/m?

14
d R U#hs\E(Shaft dia)=0.01m
L #U#KI (Shaft length)=0.18 m

a = (2rN)/60t = 5,026.5 rad/sec?
N : &=®RE (Max speed)= 2,400 min~'
t  HOERAER (Acceleration time) = 0.05sec

T: =5,026.5 X(2.53 + 0.139) X 107° = 0.134 N-m

2)&m ML T.MEH (Calculation of Load Torque T2)

T,=mg#/(2nrn)=10.173 N-m

m: BEME=E (Mass of moving object) = 10 kg

g . ESIRE (Gravity acceleration) = 9.807

m/sec?

0 AR—=)IHCU—K(Ball Screw Lead)=0.01 m
n : AR—JL1 UCsxhER (Ball Screw efficiency) = 0.9

3)EW R URDERE ML ITOHEE
EROMHELY ZHFHZFICEID LI EZR LR
HE R R CERORE MLIIFLITER ) ET,

T=Ti+T:=0134N-m + 0.1773N-m =0.307 N-m

A837

3)Calculation of Driving Torque T

for feed screw system

In case without consideration of Torque by support

Bearings, Driving Torque of Ball Screw is as
follows.

B2 @ tEEh{TER B RS
Example 2 : Horizontal Small lathe

A=l CBIK EERSM
Ball Screw model and operating condition

L : Critical speed (Fixed—Supported)
FERRRE (Bl —34%)

Operating pattern GE#ERH - 7 JLHRE)

-
Motor/E—%& Fixed Supported Max speed (&&i®)=2,500min""’
e Xf
. Speed L@ _
EE]W GEE) | | ® Load (ﬁ?ﬁ?ﬁﬁ)—ZO!&gﬁf
— — e : | Speed (EE) =50min~’
I + @
‘ | @ —
L : Buckling load (Fixed—Fixed) Time
R E (EE—EE) 7 0sec > (BFFE)
0.25sec|  [0.5sec| 0.25sec
A=) UFTT Ball Screw spec.

EE=012mm Shaft dia.= ¢ 12mm

J—RK=2mm Lead=2mm

RUCEHAE d=0¢10.6mm Shaft Root dia. d=¢ 10.6mm

EAREERREECa=1,900N Dynamic Capacity Ca=1,900N

B\ fEIERE L=400mm Mounting span L=400mm

AMTEE=0umlT Axial play=0um or less

®BEEE W="500kgf Weight of moving object W=500kgf

BEE ARG 1 =0.01 Sliding surface friction coefficient u=0.01

EERS Operating Pattern

ReRE=5m/min
1) — R2mmd 02,500 min™
YA UIAER . FRBR
OpnE=0.25sec
@F®R=0.5sec
@EE=0.25sec
@EwEERRF=4.0sec
BrrE= 20 kqf
PIHIER% ) =50 min~!

Load= 20 kgf

Max Speed=5m/min
** 2,500 min~' because of Lead 2mm
Operating pattern :

Revolution at turning=50 min™"

see diagram above
(MDAcceleration=0.25sec
@Constant speed=0.5sec
®Deceleration=0.25sec
®Working=4.0sec
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1) BB E DRE
HEOTp-ABSDEERICE DX EEFEZAEL
E

nrt?E - |
Xi

o Nikgf)

LEREERIC.REE a=05.

> J% E=21,200kgf/mm?2,

A d=10.6mm.EE —BE DI FFRE n=4.
B FFEIRERE L=400mmERALET.

P=10620 kgf

FOTCERFELTDREEEDL Y EEA.

2) RIS HICH T BFBHEDIRE
HAOLp-ABIEDFHERICEDZ FHELET.

P=o0 XA N {kgf}

EEEERICEHFARISS 0=10 kgf/mm2,
B d=10.6mmERALET,

P=2882 kf

FOTCHERFELI +HREEED Y £LA.

A839

Calculation of permissible Axial load

1) Study of Buckling load
Calculate Buckling load according to the following
formula in Catalogue p-A815.

| Zld‘* mm¢
b4

Substitute safety factor a =0.5,

Young's modulus E=21,200kgf/mm?,

Root diameter d=10.6mm,

Fixed—Fixed mounting factor n=4,

mounting span distance L=400mm in formula above.

P=1620 kgf

It is more than maximum Load so that there is no
problem.

2)Study of permissible Load for yield stress
Calculate permissible Load for yield stress based
on catalogue p-A815.

AZLd2 mm?
4

Substitute permissible stress 0 =10 kgf/mm?,
Root diameter d=10.6mm in the formula above.

P=2882 kgf

[t is more than maximum Load and there is no

problem.

SEAEIL(OF

HEOTp-A8I6DEERICEDE FELET,

Calculation of permissible Revolution

Calculate permissible Revolution based on the
catalogue p-A816

N=G x 60 - A2
=8 21
| —Ld‘ mm?*
b4
LFEEERICTEER a=08.

> 78 E=21,200kgf/mm?2,
EHIRE g= 9.8X10° mm/sec?
tE y=7.85%10"kgf/mm?3.

A’ d=10.6mm.

EIE — RO R A =3.927.
B FERERE L=400mmZRALET,

N = 100,000 min™'

LT BPEEH L) TAREHED Y LA,

Substitute safety factor a=0.8,

Young's modulus E=21,200kgf/mm?,

gravity acceleration g= 9.8 X 10° mm/sec?,
material specific gravity y =7.85X10¢kgf/mm?,
Root diameter d=10.6mm,

Fixed—Support mounting factor A =3.927,
mounting span distance L=400mm in formula
above.

N = 100,000 min™

Therefore, it is more than maximum Revolution
and there is no problem.

A840
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EAXERFHOEE Calculation of Basic Rating Life
NYA I IVERRD SHEFEOEL

Calculation of Load condition according to the operating pattern diagram

RE (Speed)V=5m/min = 83.3mm/sec

— HOERE (Acceleration) a = 83.3/0.25 = 333 mm/sec? = 0.333 m/sec?
HRIC K D7E (Load due to Acceleration) F=ma = (W/g) a = (500/9.807) x0.333 = 17 kgf
EREFDRETE (Load during constant speed) Fi = uW = 5 kgf

TEXRBEF D [EEREN (Revolution at constant speed)  N; = 2,500 min™’
PEREFDTETE (Load during acceleration) F, = F + Fy = 22 kgf
POREFO[EERE (Revolution at acceleration) N, = 2,500 /2 = 1,250 min™
BOREFDTETE (Load during deceleration) Fs = F — Fy = 12 kgf

JHOERAE D [E#580 (Revolution at deceleration) Ns; = 2,500/2 = 1,250 min™!
tIBIEFDfETE (Load during turning)  Fu = 20 kgf

PIHIRFDEIER$L (Revolution at turning) Nz = 50 min!

Q
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DI EDHEREFEDHDELITORICEYET,
Sum up calculation results above, results are as follows.

Operating | Axial load | Revolution time Percentage
Pattern forE [ElE5E8 {EFARF fERSERE
eSS kgf min~" sec %
@ 17 1,250 0.25 5
® 5 2,500 0.5 10
® 12 1,250 0.25 5
@ 20 50 4.0 80

2) PR E. FHEEROEH
HEOTp-A825 k) T EREHE L £T

Fi3N1ti+F22Noto+ Fs®Nats +F3Nats ) %

2)Calculation of average Load, average Revolution
According to catalogue p-A825, average Load Fam
is as follows.

Fam = (

EROBEERAT B EFam = 12.3 kof

2 FEHEERRICOVWTE. HDROTp-AB25D I,
FROFEERAL T N = 415 minT &R Y ET,

N1ty Nat2+Nats+ Nats

N {kgf}

Substitute each number in table in the formula
above, Fam =12.3 kgf.

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

N1t1+Noto+Nats+Nats

mo tittottst+ts

EARERFHDIE
97 E Fam EFHREERE N & 207 p-A825D
EMERICRATEEUATOLSICRYET,

100 Ca

Lion = ( 60 - N, )% (

T Z T EABHEEFEE Ca = 190kgf.
EHRHR =128 LFT.

A841

f-Fam

) = 415min~"

3)Calculation of Basic Rating Life
Substitute the average Load Fam and Revolution
Nm in the following formula, p-A825 in catalogue.

)3=8.57 X 104 BER(hours)

Here, Basic Dynamic Load Rating Ca = 190 kgf,
Load factor f = 1.2.

A842
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RE. DRV ERLOERE

O+—)Lia IRV LOiEE
R—Ilta UIBESBR0 /5. FBEI A MEE BT UIREBEN LT,
BE
RESNBEEIR A IFILOMBRETRE L TSN PRI ARV EBEEEREY LA
WTLEE,
TIORA-KEOREELR Y MEDETES 2R T ENBYET,

R

T ABRISHEFICLAEWTLRZEV IIDRAROBEDET - FHORAERY LT,

2 BHEIS FREILIC R DR — IR UHEERKRDRA E L P T WD BEEHRTOBBILIETHOROKDICHRENL
TELETHAICORIM U TO LTS BEBICTHEEBBIVVZLET.

SAR—IRLDHE-FY NI BETETTAIEDPHVET DT T HICOIRLIZETVSET S LG AL ERE S
DERGICIDHEDETHEAONET O T HBHEICEDF TV I/PRETT ALY TRIMBEVE T HEICTREND
L&,

LA—IRUZZETSED CERBM BONE - R—INFICFABEEPRETHIEDHYVET . COXDBIBE.
EEAREEDHERIDRAELDHEDH U ET,

O - UERAENER
FhEE
R=IRUIRTBEFGRECIEABEVE T HEIN-FEZHA LRI CADII GIUHEFEDRAZILET S
FORLTLEZSVBEARRICE S I HUMEFEORAIGR—IR COKERTPRIREROBREGICEUOYIT
BHEDHET .

MR
ZERBNSEBRORR Z CHERIZEVCEBE TR DBE ERICA— IR COKEEZRKT DREAER ) ET.
BEHFERITEBHTIED Y FEADT. ZEMOBRIE. BITREF TR—ILR L aikF LBhishEfRER. CEROHE
BEI(TY —AEKIEERR 2Z2H LTSV —MRIWBRETIE.2~37 BICTE. I —ADRR%E L TLEE0,
CERFRICT Y =ADBENTE/HEIE HWI U A2 EMo7ed SICHRIE 21T > TLEEL,

HERBHREHBETF O TIEE
R=IRUCEYA ZXPHE BRMEAEFICKVEAREE RSEHOFNEZ T LT RTRET EAZRGICONT
KSSETRRITEEDLEELBOVELET . KL ERARICOVWTEERDT IV Z DI T—2>— e TERALE
{AR

F=IN=3F2
R LT Y NeF—N=52Z82 & R-ILOBE BRBADEEG R—ILENOEREELE T FHIRE
RITIEDPHY LT K ZORETHEG L TER LBE  BHER - BREGOBIBICOBRDPDIEDLDHVET
DT HEHFICA —N=F BBV EDICTEERVET,
H LA N=Z LB BRICRRZER LA 2V BEBICTHRWNVZLET.

=R
FERRERFICOVTIIBESICUTE L TEESTENTVWET . INZBA S TERADBAE UTORREF ZRIT
ZEDFRENET,

« R—ILBIRIEREDET

- EIREL M DIRG KR

« BULIEERICXT T D REEDET
BH.80CZEBATIMEADBE KSSANTRAEZEN.

[ReiE
R U SAmICHDN ZRET HOWMERCH Y SOV IFEP T X2 MIEZZ T DBEICR O TLEEA.
FTYRBICTDTIIFEPE A MIBDPBHSNBVEDICEBEVE T TV 7IFEPE—X > MFEDR—
IWRUICERT B EAR-IEFOH—MEPIONFRHIEL ETLET. Ko R—ILR VBT T ORR EHZERXP
FTYNTZTY PEDDEBVWSRFEDREERYETDOTTERLLZEN.
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Precaution of storage, handling and operating

@Handling precaution for Ball Screws
Ball screws are precision components, and must be handled carefully in accordance with the instruction below.

Storage
Ball Screws should be stored unopened in their original KSS packaging. Avoid opening the package or
breaking the inner package unnecessarily. This may result in contamination or rusting, and may degrade
operating performance.

Handling

1.Never disassemble Ball Screws. This will cause contamination, reduce accuracy, and lead to accidents.

2.Customers should not attempt to reassemble Ball Screws themselves. Incorrect reassembly can easily
result in malfunction. Ball Screws should be returned to KSS, where they will be repaired and reassembled
for a fee.

3.Take care to avoid injuries due to falling Ball Screw Shafts or Nuts. If dropped, performance may be
adversely affected by damage to the recirculating component. Ball Screws must therefore be inspected by
KSS for a fee. Please make sure you return dropped Shafts or Nuts.

4.Dropping Ball Screws may cause scratching or impact damage to recirculating components, Shaft outside
diameters, Balls, or screw grooves, which may cause malfunction, such as incorrect rotation.

@Precaution of Ball Screw for operating
Dust proof
Ball Screws must be used in a clean environment. They should be used with a dustproof cover to prevent
contamination from dust or swarf. Dust or swarf contamination due to insufficient dust protection may reduce
the Ball Screw performance, cause damage to recirculating components, which lead to locking.

Lubrication
Check lubrication before use. Insufficient lubrication will rapidly deteriorate the operating performance of the
Ball Screw. Since anti-rust oil is not lubricant(Grease/ Qil), Ball Screws should be washed off anti-rust oil
with clean Kerosene and apply lubricant before using Ball Screws. Please check the lubricant condition every
2 to 3months. If Grease is contaminated, remove old Grease, and replace with new Grease.

Critical speed and Axial load
Ball Screws have the maximum limit of speed and Axial load depending on its size, material, mounting
method etc. when design Ball Screws, KSS would recommend that you consult with KSS engineering about
the operating condition and model selection. To release your operating condition, please use Technical Data
Sheet at the end of this catalogue.

Over-run
Allowing Ball Screw Nuts to overrun may result in malfunctioning due to Balls escaping, damage to
recirculation components, and indentation of the Ball grooves. Continued use in this state will lead to rapid
wear and damage to recirculation components. Ball Screw Nuts must therefore never be allowed to overrun.
If overrunning occurs, contact KSS for an inspection for a fee.

Temperature
Ball Screws are designed to be used at operating temperatures up to 80°C. Avoid use at higher temperatures.
This may result in the following problems .
* Reduced performance of Ball recirculation, and smooth movement.
* Damage to recirculation components.
* Reduced hardness of heat treated components.
If it is necessary to work beyond the recommended temperatures, please consult with KSS first as we may be
able to provide a solution.

Moment load or Radial load
Ball Screws primarily generate thrusts in the axial direction, and are not designed to withstand Radial loads
and Moment loads. Care must be taken not to apply Radial loads and Moment loads to the Nut. If there loads
act on the Ball Screws, Ball load uniformity is lost, and the life of Ball Screws is drastically reduced. When
installing Ball Screws, misalignment between Ball Screw and Support Bearings or Nut Bracket causes the
unbalanced load on Ball Screw, care must be taken.
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