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Feature of Ball Screws

O ES
KSSIR IR 241 7 22 A1 34 55 88 £ 2 (8] 4F N\ W ER T2 AR B
R, EIMBESIZI0%U L, METFHENEE5%
HLR LT RT3 T bboh, BT Bt i BRIz s %
A mEEEE (Ex01E) (BA-81).
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B e (8] PR BDIRZS T th B AR E R IR M A3, 5550, BT R A
IR, EAHE—F RSN,
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KSSHRILALRE BRI T, RABHELE LI RAL
EAMTHEANT. MR, T T G E, EHE
B, ERMERTEREBETRE,

L Eao S
KSSIRIR IR AT R EME S MBI T A, BFif
TTIRENEMIZR), B EZEBRNRD, L FARSLEER, 7
KHRFRENBE.
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Backward Efficiency : #3ZE (%)

@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.

Backward Efficiency (#3(Z)
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Fig. A-81 : Mechanical Efficiency
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Construction of Ball Screws

O S EEIRMEIAAX  Return-plate system
SXEBRELRAR, LB RZEEIZED N EAIBHER BRI
i, FHAESAERRNEHITREIN AR, SEKRER
IANMELL, AETUSE/MEBIMEIM S, iR LR ER, MR
BEXEBRSS REELTR, WA EREHEEMIRE.

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 (125

(Gt Shaft (4241 %)

Balls ($W%k)
Return-plate

W (sRERE)

@in=EXEIFRAX  End-cap system
mENERA R, RIENIKIEE LM 5128 2 B RiERET, A
REAESHIRNEIEG (GR35 LAERFTIEE ERETL, B
Bl R LA RER 7T X

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.

Shaft (44T #) Nut (52)

Balls ($WBk)

End-Cap (i 5)

O@EHEMEIRAR  Return-tube system
B ERIRA N, BI5E DN E 8 PR E R E R RS, FIEREL
5282 ENERMNKRL, FEFERKER, BXRE
By ETR A X,

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 (441%)

Return-tube (E134%)

Nut (42 8)

OcZXEIAAX  Internal-deflector system
Pei2 B A X H KRB M 48/ TR BN IME RS, (ERBURTE
UINENERE ERE MK ERZHE AR R, TELITH
RESHMBREE PR, G SIS 8RR PE R E A NS
RINE, REBRRE AKX, #iT R RIENER,
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.

Shaft (£41%)

Nut (#28)

Balls ($WE%)

Internal-deflector (Fg42)

OREBNMEILAR  End-deflector system
RERXERAR, RIBNKMNIEE TIEE NN WS R
5, FEEEET, ERERMRNERNBERNT N 55X ERIRE
WAELL, A/ NERAME, R—HRER THSEMNEIRAR.

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 (i 2 fm ¥ 28)

Nut (42 £)

Shaft (££4T%)

Balls ($Wk)

@IZL#ERIX  Thread Groove profile

TRIRLLAT 53 5 80 1A SIS AR B (B30 B 20 SIS S P B LI A 26
B KSSIRIR L HTR R AL,

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.

IoNo!

Circular arc groove Gothic arc groove
(E3M) (€::379)
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The range of manufacturing for Ball Screws

REF B RN FRIMER] 57, KSSRIK LA EF=EE Hp1.8~
el6mm, AT AT FREHEESE R LI SERRKE.
BERKESE#RER MR LT RTTR, $EHEER
b NI

The range of manufacturing for KSS Ball Screws is from
¢1.8 to @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.

RIRLILH SEBE
Lead accuracy of Ball Screws

JIS B2 E, KK LM S REERE, A TESH
M B LB LA KENRRBINBIRER I,
AR AR FRLEHAMKEREZ300mmE1E (27 rad) #9
KA.

ZRA-83.84.85H5I H T A EIHEEFE R B HEERI N E,

Ball Screw lead accuracy conforming to JISB1192 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 (277 rad) over the Screw Shaft effective length.

#E
=)
=

Tolerance of each accuracy grades are shown in the Table

A-83, 84, 85.
@ EZ R LT AP RIRKE (£4€)  Maximum limit of overall lengths for Precision Ball Screws Unit (84) :mm EA-82 : B SiRELE
Accuracy grade Fig. A-82 : Travel deviation diagram
BEER s e
Shaft nominal diameter R co C1 a3 cs5 B Useful travel (lu) /$2 8038 H 3 EE (lu) .
LT ATRIME
4 90 120 160 170 lo
+ la
6 140 180 240 250 / Im Is
8 200 250 330 350 ggjlggr;r 0 7 7
iR ~——
10 260 320 420 450 T / T
12 320 390 510 550 ) —————_ ¥ _ C
14 380 460 600 660 - \\\\\\\i
16 450 540 700 770 _ T
) HBtH A PO K RERY, AL, =S > e
Note 1) If required length exceeds the number in table above, please ask KSS representative. hi ~ i
V300
Van < 300mm
@2 ELIRBR 24T (Ct7 & Ct10) MIEF=IR IR E Vu
Maximum limit of overall lengths for Rolled Ball Screws (Ct7 & Ct10) ) .
NIHRBEIRE (lo) REARSEREIEBNANMEBEE, )
Unit (884i) :mm #n 4542 (Phs) CNERELEARAEMSIENTHE, HAMSEHITTETIMENSE
gﬁg%%?’] )E#fﬂﬁ (o : Iﬁﬁﬁi:ﬁ%ﬁﬁ]ﬁi}&ﬁﬁ%ﬁ%ﬁgg B#RE,
- . ETSENE (Is D IRBINERR TEBEHENESE.
S G e 59 (1a) AN AR LRI ANESREMABYE. | ‘
— KExZHE (Im) REIEBEMEMEL, RBRRFETFRRLLAYBNEFBUAMTAKENLRBENEMLE, BT
/D ZFGRBIEMARIL AR . .
4 240 REBHNEBIRE (er)  SEEBNEUBRIEFLITHNBLBETAKEENNRRBNESHEBNEZE.
(V) D ETTFREREENERLEANERBHNERKIEE,
5 00 AN (Vo) LA TR A MK EEE300mmE LS 2 B K IEE.
6 350 Ha (Vo) AN TFRELBENKERIEIE (27 rad) WERBHEFKIBE.,
8 450 Nominal travel (lo) : Travel in axial direction when rotated arbitrary number of revolution according to the Nominal
lead
B ;.:' 10 650 Specified Lead (Phs) : Lead given some amount of correction to the Nominal lead in order to compensate the B ;.:'
l?f: ey deformation generated due to the temperature rise or the load. I% E
& 3 12 700 Travel compensation (c) : Difference between the Specified travel and the Nominal travel within the valid travel. -S 3
ey Specified travel (Is) : Travel in axial direction when rotated arbitrary number of revolution according to the =S
% 2 13 700 Specified lead. %2
%g 14 700 Actual travel (Ia) : Actual travel of Ball Nut in axial direction in respect to an arbitrary angle of rotation of Ball %g
b= Screw Shaft. o =
=3 15 1000 Actual mean travel (Im) : Straight line which represents the tendency of Actual travel. It is obtained by the least square =3
method or a simple and appropriate approximation method from the curve indicating the Valid

) B AR IRKE R, SRR A LT, travel of Ball Nut.

i£2) IR FLIRTR LLAT IR PR K (B P B AT F IR S 25 mm B R T £ B 8E 5.
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

Tolerance on specified travel (ep)

Travel variation (Vu)

Travel variation (Vso0)

Travel variation (Var)

: 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 (27rad) within Useful
travel of Ball Screw Shaft.
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*A-83 : BEERHLIL (ELA: CRY) MKRBIEIRE (Te,) FiFsN (Vu) FHE
Table A-83 : Tolerance on actual mean travel deviation (*e,) and

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

Unit (841) : Xm

Accﬂl%’#)é Gz;de o C1 ! cs5
ISZ
%’g lﬁ’{? Tep Vu te, Vu *ep Vu te, Vu
— 100 3 3 35 5 8 8 18 18
100 200 3.5 3 45 5 10 8 20 18
Effective screw length (mm) 200 L 4 3> 6 > 12 8 3 18
BAEEMKE (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 . IETIRIRLH (EALA : CRY) B300mm & 1BHIK SN (Vo) (Vor) W ATE

Table A-84 : Permissible travel variation Vso, V2 (for positioning : C series)

Unit (8841) : Xm

Accuracy grade o
HBEER

1

a 5

Item

HE V300 Vo V300

Varr V300 Varr V300 Vo

Permissible value

FEE 35 3 5

7= A-85 : A3 F300mmEgCtER S (7. 104%) B9 EN (V300)

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

Unit (84%) : Xm

AT 5ISOREE—B, R LA BRI U474 IS B1192)
F19974. 2013 1T T&IT. BT R MR E S E TCR S (R
JIStR#E CO.1.3.5) FCp. CtF 5 (5IS0%t — Hu iR ) HI#E BE
Eq, A AR IRTEIS B 1192-2013, 340, 1.3. 58K A TCHE
5, 37.10%% A T Cp. Ct&R %1,

A805

Accuracy grade GREF (7R I10R) MR ERHEIREA T KK,
FEREEg Ct7 Ct10 Tolerance on actual mean travel deviation (ep) is calculated
as follows.
V300 52 210 _ lu lu: Z2LERBE M E (mm)
e == X V300
300 Useful travel (mm)

Japan Industrial Standard of Ball Screw (JIS B1192) was
revised in 1997 and 2013 in order to correspond to ISO.
Regarding accuracy grade, C series (current JIS CO, 1, 3,
5) and Cp, Ct series (standard corresponding to ISO) are
established. KSS conforms to JIS B1192-2013 and adopts
Cseries for 0,1,3,5 grade, Cp, Ct series for 7,10 grade.

RIR LI RERRIEE

Ball Screw Run-out and location tolerances

AT S5ISORFF—B, WK LK BRI Al 474 (IS B1192)
F19974. 2013817 T 1&1T. BIT R IR EFIE T CR ) (R
JIStR# C0.1.3.5) #Cp. CtF 5 (51504 — By 47 4 ) BHIHE B
ERCRIIMCp. AR I E R K EHEE IR R ENIREE
ERERRE, A2 RKESE—AHTE(EA-86) PHITRRT &
R EE (CRT), 7R 0K SE T Cp. LR T BT,

ElA-86 . RIEEPFERIAS R

Japan Industrial Standard of Ball Screw (JIS B1192) was
revised in 1997 and 2013 in order to correspond to ISO.
Regarding accuracy grade, C series (current JIS CO, 1, 3,

5) and Cp, Ct series (standard corresponding to ISO) are
established. There are some differences between C series
and Cp, Ct series in notation and tolerances for accuracy
of Ball Screw mounting section. KSS uses notation of Fig.
A-86 below and standard tolerance value, which conforms
to C series standard, and KSS refers to Cp, Ct series
standard in case of 7 and 10 grade.

Fig. A-86 : Description of Run-out and location tolerances for Ball Screws
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7% A-88 : TR T L2 AT 4 4B 4 8 T Y ST HE AR SME RO 12 75 1) [ Bk B
IR A3 F AL B ST HE AR A 2k B B R S ER A 12 75 1= B B =h
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 (84iZ) : Xm

ENEIZT B, BT Z 208 Rm, BitEE
BEITHME AMEFE A, IRF LA K 5 SE N E A8 EE
& (L, L) B tLE (S BB EA-87), # A 5A809~A811TT Y R
A-93~98Hy L AT B X N E Bk RN N &, R HAMEE(SRT
R), RN ERA-88HHI N E,

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 L1

[}

ratio of the total Shaft length to the distance between the
supporting point and the measuring point (L;,L.) (see Fig.
A-87), and add the values obtained to the tolerance given

EA-87 . EBE=NAIHNE

in Table A-88.
EHNE A-93~98
E Bk IE= = ,,_ffi% ) X £ 8 28 (L8EL2)

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

Compensation Value of Run-out= X (L or L)

Li L, : XREIWESAES (mm)
Distance btw supporting pt & measuring pt (mm)

7= A-89 : HHXTF AT TS AN T ERRENEER
Table A-89 : Axial Run-out (Perpendicularity) of Shaft (Bearing) face
related to the centerline of the Bearing seat

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

Unit (B4i%) : Xm

A807

R A-90 : X F A MMANBEE R EREASE=RERNERR
Table A-90 : Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw SEJ\a.tf(twL) .
ni i) XIm

= A-91 BN T AT M A R IR B AN A T (B RT) 91275 m B Bk =N

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

Unit (84iZ) : Xm

= A2 HEX T AT MBI ESNEE (FERER) BFITE

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

Unit (843%) : Xm

50 100 7 8

10

13

17

30
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kg kg
® 3 = A-93 : ZiTHH KR EEZEH E£BE(CO) = A-95 ;. LATHEERE R A EEBEN (C3) 23
2 Table A-93 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C0) Unit (84i) -mm Table A-95 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C3) Unit (86 :mm 2

= A-94 . TN ERA RSB (C1) = A-96 : iTHMKL N E A mE Bz (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 (40) :mm

Unit (84Z) :mm

3 2
H#S
X 2
E?_:

Q.
R
*9

b=}

g =
58
N
BE
W e
9
S
S5

=]
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= A-97 | AT HB Y F R mE ks (C7) e N B N .
Table A-97 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C7) || . 0. 3R I;k éé_t[ § % 'E"B *EﬁE}E E"] ;}nJJ % ﬁ }£

Measuring method of Ball Screw Run-out and location tolerances

7= A-98 | LT 2Ry 1275 mE Rk (C10)

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

Unit (84Z) :mm

@ 1EXS T L2 AT 3 82 4 T B ST AR SME RY 12 75 1) (B B =
(& A-88)
RV AR 248 22 KT 5 P o, — i1 £ AT B B %, — i B
BRI E R T R %E. W B (E Al 7E STHE R M
HI24LBE1T, BESh, B3R AT 5 RN B SHERR MR, AA A
L FLIE LT BT &,

®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. Some cases,
this measurement will be done by both centerhole
support, and directly measured on Bearing seat.

7

OB F LT M ST I &K T HREMBIFEHME
Bka (RA-88)
VIR 15 22 K15 P s, — M8 L2 AT B R 4%, — iR isi B
B EMTHREMOTARIE.

/

@®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

**E 4R A AR R U IR ER SN B E OO B, (BT S HERRSH

0.090 i - - - C— QP
0.140 0.120 0.110
0.210 0.160 0.130
— 0.210 0.160 4
— 0.270 0.200
@ XS T AT IE A M R S E S InE N EEE @®Axial Run-out (Perpendicularity) of shaft
= 0.350 0.250 . .
(% A-89) (Bearing) face related to the centerline
— 0.460 0.320 A FL I AT s, — i fE AT MRS, —ihiE of the Bearing seat (Table A-89)
800 — — 0.420 U2 LiEm T ERnmnToRIE, Support a Screw Shaft at both centers. Place the dial

gauge perpendicular to the end face of the journal.

i) Ct7. Ct10M 4% S, B ET MR AEIIS B1192-201347:4, RAEFHHK  Note)In case of Ct7, Ct10 grade, KSS may use the standard of
LbBI £ BRI RAE (TR). Total Run-out based on slenderness ratio, which conforms to
JISB1192-2013.

AEUR O ATERITTINT, Bt 5AVERZES Rotate the Screw Shaft slowly and record the dial gauge
FEERSM B E AR . readings.
**This method is equivalent to the one, which is
supported at both Bearing seats, because Bearing
seats are ground related to both centers.

YN KL TY 77 ¥
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44Ktk / Slenderness ratio= lu/do } %
lu : BEERE A E / Useful travel (mm) f

do: 24T #2A#R5MZ / Nominal diametor of Ball Screw (mm)

A811 A812
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@ XS F 2241 3 B 2 AV IR B B uiR T
BAZREEMERRE (%] A-90)
AAAHROILE LM, — RSB E— R,
—iRIREUN 8 KEMB A ZIRE N T AR E,

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.

QOHE FITMMmELNIZEIETEMNEEARERS  @Radial Run-out of Ball Nut location

(FA-91)
RV R 312 2 K1 8 IR B PR A9 SN A, — R fE IR B3 e 4%,
—RIEE 8 KR BN AR T AR E.

@

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.

@ LITH M E 2 H mE ) (R A-93~98)
RABA R OFLBIVR R AT B W is, — D LA MRE s,
—iRIEEN 8 Sk 4T AN E BB EA ' T AR
ZE. MEEUSBATEE, ELL#HIT.

i

@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.

)

7

A813

MRFFRALTE. BT

Material and Heat treatment, Surface hardness

KSSIR Tk L2 AT B AR 4 B, HR AL BB FNHE FE 30 2RA-99. 100F 7R,
RPHEATHRSERIIRESTRAMBEEER, ESREL
A HRAIMAE B

& A-99 . —RRFE M AN FRAL IR, i

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
M AR REERE
Screw Shaft Carburizing and quenching
S KT By SCM415 BTN HRC 58-62
Nut Carburizing and quenching
25 SCM415 BRI N HRC 58-62

i) R REE A RK LI REERE,
Note) Hardness on table shows surface hardness of thread part.

R A-100 : FEEIRF= mEIH FRANIRAL TR L

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

Material Heat treatment Surface hardness
M AR REERE
Screw Shaft SUS440C Quenching and tempering HRC min.55
22T 44 AL B HRC 554 £
Nut Quenching and tempering HRC min.55
28 sus44oc Bk, EK HRC 551 &

) RPFARBEARK LN REEE,
Note) Hardness on table shows surface hardness of thread part.
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Permissible Axial load

BNREARAMARERT LI HARGTER. BRE
EREY, TRSBERABER, LAT# R LITHE EE
i:]8

It is recommended that Ball Screw Shafts be used almost
exclusively under tension load conditions. However, in
some applications, compression loads may exist, and

VR F5IE
Permissible speed

LI RFETTIRRE T ese LT BRI RR 5 R, F iR %A
WIRER S5 R, SH LT HREET.
Lesh, TiERBAMERT X, KRR LD FES SBURIRE

For Screw Shaft rotation, the mounting method
determines the established rotation limits. When this
value is approached, resonance phenomenon can occur,

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.

RAEAERREBER/NE, TIERABAMRETE BSZEF FURBIR FREGIE,
PR R R 1B E SR fa 3 e B AR RE AR S22 Coaky BRI,

[E #h A VF AL AT AR 4R A8 AT A TRk

and operation becomes impossible. There is also rotation
limit which causes damages to recirculating parts. This
limit is unrelated to mounting methods.

@Y Fiin FEEMIFRAEEMNITELAR
Permissible speed calculation for critical speed

60 « A2 E-leg ,
N=p X o X VALt min~" {rpm}
OFEXFEMIFRAERARITEAR
Permissible compression load calculation for bucklin
ot press| Hiatl uckling B : R&ZRH (Safety Factor) 0.8
E -1 . = .
P=ax nrriz N{kgf} B2 (Formula for Oiler) E: #ﬁf\".*ﬁ; (Young ‘s modulus) 2.08 X 105 N/mm?(MPa) {21,200kgf/mm?}
L | AT B E R/ METEAE (Screw Shaft minimum moment of inertia of area)
a : & FH (Safety Factor) 0.5 -
E : # K& (Young ‘s modulus) 2.08 X 10° N/mm?(MPa) {21,200kgf/mm?} | = ¢4 d° mm?
| £ & AR /IMEMESE (Screw Shaft minimum moment of inertia of area)
- d : £$T4EKE (Screw Shaft Root diameter) mm
=62 d* mm?* g : EHMNEE (Gravity acceleration) 9.8 X 103 mm/sec?
y : ¥R EEE (Material specific gravity) 7.7 X107 N/mm? {7.85 X 10-°kgf/mm?3}
ks . .
d : 413K 1% (Screw Shaft Root diameter) mm L : i (EMour‘mng span dlstance). . ) mm
. gy : . A 2T A& /MR (Screw Shaft minimum section area)
L : %38 # (Mounting span distance) mm
n : BURFIRER AT LR35 R 8 (Factor for Ball Screw mounting method)
A= % d> mm?
F##-3 % (Supported—Supported) n=1
Ef-ﬁ}f (F!xed—S}Jpported) n=2 N BURFIRBR AT R % F7 5 R 8 (Factor for Ball Screw mounting method)
& E-E & (Fixed—Fixed) n=4
B B e (Fixed —Free) n=1/4 ¥ 1¥-%## (Supported—Supported) A= 11
[E 7E-32 1% (Fixed —Supported) A =3.927
Bl E-E & (Fixed —Fixed) A=4.730
O 18X T AT R R AL T RO A HL . R AR E AR El%e- A & (Fixed—Free) A= 1875

Permissible tension, compression load calculation for Screw Shaft yield stress

P=oXA N {kgf}

@B X FIRIRER IR IR AR PR 451
X FHEIS F IR ERIRIR IR PR LR, — i S IR R TK L4180
WERIEEdnfE (LT ATRIMEXFE) RigE LIRE, B
X FIRKSSIRER £ A1 XA R R BLR IR 4L, dnfBE N FE A,

@Rotation limits for damage on
recirculating parts
Generally, regarding critical speed for damage on
recirculating parts, limitation is established by dn value,

YN KL TY 77 ¥
uondudsap |eaiuyds |
YNV K HT 77 ¥
uondudsap [edruyda|

o . AR /1 (Permissible stress)
A 2iTHB R/ B ETR (Screw Shaft minimum section area)

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

A= T @ mme KSSIH Bk £2 £1 A9 178 37 B 45 4 4R BR 4% 1% 4 3,500~4,000rpm which is multiplied Shaft nominal diameter of
4 AR ZBESAFERAFGRMNEMNR, FHERRALAF. revolution, but dn value cannot be applied to Miniature
Ball Screws. For KSS Ball Screws, please consider
d : £ H#IEZ (Screw Shaft Root diameter) mm 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

RN PARBRRAENEA0FAR. B FLEFESY
Wi #8 X+t T i B 9 PR e B L LA R AR X F I SRR BE B A
iR, EIE IR RE RN T LR,

L : Buckling load (Fixed—Supported)
EdfE (BE—X%#E)
Motor / BHl

Slide / #%3h —| Slide / ##h
= ==
-
L : Critical speed (Fixed—Supported) L : Critical speed (Fixed—Free)
e FEE (BE— X EREE (BE—BH)
‘ / ya
L : Buckling load (Fixed—Fixed) T Slide / #al—
Tk (BAE—EE 1
Motor / B#l _| Slide / %3
= =
i —J 7
L : Critical speed (Fixed—Supported) L : Buckling load (Fixed—Fixed) / Z#hfizk (BE—EE)
lEREE (BE—X#) L : Critical speed (Fixed—Fixed) /IEREE (BAE—EE)
L : Buckling load (Fixed—Fixed) Slide / ##h
E#RaE BB it
Motor / Bl Slide / B e T 4@7 ——

L : Critical speed (Fixed—Fixed)

IE5EE (EE—EE)

EA-101 : R LA REFIE
Fig. A-101 : Ball Screw mounting methods

A817

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)
EMfag (EE-EE
Motor / Bl

L : Buckling load (Fixed—Free) /Elfs (BEE-Em)
L : Critical speed (Fixed—Free) /I&Ri&EE (BE—HH)

L : Buckling load (Fixed—Fixed)

EHsE (EE-EE Slide / #3fi

Motor / B#l

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

Axial play and Preload

BE, TR 2RI LA R L AT #2822 B R
B ) (B BR. Ei, 4 R BRIk AT LR ME S ER R,
L i [0 (8] B A0 58 [0 A B - £ RSE LB B A S S
BIFRIE K, 2B B 20 E BRI A R R R, 3R TR 22 AT AY B
18] B 24 53, B3R FA ¥ 5 1m0 22 4T 5 0 42 53 (] fE A3 1 5 A2,
B E" 75 E,

@ i [ ] R
KSSIR Bk £2 A1 1Y 18] B 45 5 0 5 =) 8] B 89 3F A (B 0 RA-102
ﬁﬁ%o
R LIRS E S RANE PRSI A S NERA-103F7R,

= A-102 : (B RR 7S A0 =) B PR EYF R {E
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 (841) :mm

Symbol
ERRGe 0 02 05 20 50
Axial play 0 (Preloading) 0.002 max. 0.005 max. 0.02 max. 0.05 max.
4 [6) ] B 0 (FE) 0.002I1 0.005 T 0.02F 0.05L T
R A-103 : FEEFRMERHFSHAS
Table A-103 : Combination of accuracy grade and Axial play
Symbol
[E]BR S
0 02 05 20 50
Accuracy grade
BEER
co 0-0 — — — —
C1 Cc1-0 C1-02 — — —
a c3-0 C3-02 C3-05 C3-20 C3-50
(@) — — C5-05 C5-20 C5-50
c7 — — — C7-20 C7-50
C10 — — — C10-20 C10-50

) HERA LRUSMNYBAR, EEAELQE,

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

A818
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@ T E IR
5 FATRUE, AT LA BRIR TR 22 41 4 % 120 (8] B, iE AT 2D R
[ G5 B M RIS 8, RS R,
EIA-1045% 7 8] BR A AR R ER L2 AT FO FE (Fo 18] BR) M4 R Bk
L2 AT Y3 1o S B HBE M LS B AR (BiRME) . ATIAE
H, BEHE, R (RERS) SHERBE.

@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.

EIA-104 : [8] B HA& A0 T & HUAS B S 1 AL 7% B 2
Fig. A-104 : Elastic displacement curve comparison between Backlash type and Preload type

Elastic displacement Curve CG#ltIfgphss)

E6.0 T | { |
~ — Preload type (FiEZ)
2 —— Backlash type (t&flERaE) /
#5.0
) /
3 4.0 /
£ /
(V]
19)
s
5 /
5 3.0 /
L
2
Yso //
1.0 / // Example (5|
/ Shaft : ¢14
Lead : 3mm
0.0

1 1
0 100 200 300 400 500 600 700
Load : fag (N)

@ ELHTEE
TUE 8 K% B BT s NI BT A S Bl BRUR E, (EFETUE S,
ARESTFE LT #0:

@Proper amount of Preload
Although the amount of Preload should be determined
by the required Rigidity and the permissible amount of

1) B EE K backlash, when setting Preload, there are some
2) E#HGRE LA S BUE SRR concerning issues as follows.
3) GREERE G 1) Increased Dynamic Drag Torque

Eik, R AR ERMEBTFUER. 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.

A819

OTERTTIE

RELIT—MRAE2NESZ AR A GER ) B3
[EFE, BIE B FUE % KSSIRIR LT 7 9 R IR BRI
LLATHYHE R, SR P AN B K T 22 AT S 0 42 63 (8] B A SR B A0
WEAZE B KSWRTBE"E M RIZAZE RF11ES
BNA] SE & M RRIBIRR, AR FFEE G, 550, B BR—2E
REIRRNER (BN FREMBUERM K SN, @R T 1EMERE
TF.

_Lead/ &%  lead/ 8%

| | o/

Screw Shaft / £24T4h

EA-105 : AKX SRR TR RS
Fig. A-105 : Preload by oversized Balls

O ERERT A

EENEHERRRLIINTERR S R, Fit, BEF
R LA TUE R B TR SN AE, BN E12sn R E
BME, MESNBENERREREES, 5T PINERE.
ATEBWES (HmEERLMA0), MIENERLE—E
HIERETRTINE, B, 88 R MR ERFEHNTREIN
WESBEHMAESEER, WEEE. I, 2 %E (R
RIRLLATRTRYHISE) S MK FE %R, SR

@®Preload methods

Generally, a method of Double Nut Preload by inserting
a spacer between two Nuts is adopted. KSS Ball Screw
adopts l'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 /428  Spacer Balls / [@F&5R%k

, y

NN

K R
222 ‘ 7 f/ .

Screw Shaft / #4414 Oversized Balls / X SRk

EA-106 : [EFRRZE
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.

0.

Torque Measurement example (JI4EN =R

*AEFIRA, ERATUREHEER L RBERE K,
*Torque wave in this diagram is exaggerated for

explanation.

E L 1{iinnnnnn
E ] |Start|ng Torque (ﬁ_z}J?ﬂ%E)l'_
®
= |
o 2.6
> Ball Nut tra
E b6 T2 |[(mmD
15C 10C -50 9] 50 1/0C
4.0

ElA-107 : shiA %N &R E

Fig. A-107 : Dynamic Drag Torpue
measurement
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BE45 22 ¥ 5 R S B NI %
Rigidity in feed screw system

ERENRP, ATREHLLITNTEMBEE. EERAHEN  In precision machinery, to improve positioning accuracy of

14, W6 7T 4R L AT R i B R BIRI T AT IR the feed screws or to increase Rigidity for load, the
LR LT R SRR T B, Rigidity of the entire feed screw system must be

examined. Feed screw system Rigidity is as follows.

1T = |:1 + % + }:3 + %4 Xm/N {Xm/kgf}
K 2T RSB AINI 1% (Total Rigidity of feed screw system) N/XIm {kgf/XIm}
Ki @ 359N (Screw Shaft Rigidity) N/XIm {kgf/XIm}
Ko : 828 HIR 1% (Nut Rigidity) N/XIm {kgf/XIm}
Ks : #ZH#A&RINITE (Support Bearing Rigidity) N/IKIm {kgf/[XIm}
Ke : B2 ERFNGH AR SEERAINITE (Nut, Bearing fitting part Rigidity) N/IKIm {kgf/[XIm}

Q@iHAE LI A FERRINITE Total Rigidity of feed screw system K

F
K= a N/XIm {kgf/XIm}

K3
Fa : AR LM AR FAZ R M E N {kgf}
(Axial load applied to feed screw system)
O HBUIHMARKHEMEMNBE Xm

(Elastic displacement of feed screw system)

A821

@ LT MIRITE  Screw Shaft Rigidity  Ki
(1) FiBE =3 mt (e A B E— B B E) (BlA-108)

In case of general mounting (Fixed-Free in axial direction) (Fig. A-108)

A-E
Ki= —— X107 N/Xm {kgf/XIm}

(2) A E 2 i (B1A-109)
In case of Fixed-Fixed mounting in axial direction (Fig. A-109)

A-E-L

Ki= r (L-r)

X103 N/Xm {kgf/XIm}

r=L/200{% = £ i K E {7, R TE TATR.
The max. axial displacement occurs when r = L/2. The formula is as follows.

o 4-A-E
= L

X103 N/Xm {kgf/Xm}

A 23T 8eY &/ EEFR (Screw Shaft minimum section area)

A= d d? 2
= 2 mm

d : TR E (Screw Shaft Root diameter) mm
E: #K#E (Young ‘s modulus) 2.08 X 10° N/mm?(MPa) {21,200kgf/mm?}
| : HhEEE SN2 E b RAYEEE (Axial distance between fixed point & Nut center) mm
L : %&#i8# (Mounting span distance) mm

[k, % e fa gk Fas| 2 iy L2 AT il 3 (L S B O AT B UK .
Accordingly, the amount of Screw Shaft Elastic displacement & due to Axial load Fa is as follows.

(=172

o [
L
EA-108 : a1 A Bl E— B B A EIA-109 : i E E AT
Fig. A-108 : Fixed-Free in axial direction Fig. A-109 : Fixed-Fixed in axial direction
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(1) 25 (8] BR M AR HY R 14
EANHE 3 52 2 Caf309% 89 B 1= 53 5 4 A i, SR A
BISERIEEKIE L RTR" B A EERTEDN
A CakI30%"AT, IE A TRITE. X FRIRFRIFH
MESHERERIMEE, FEALLF,

R 0.3Ca

)3 N/XIm {kgf/XIm}

@®Nut Rigidity Ko
(1) Rigidity of Single Nut with backlash
The theoretical static Rigidity K 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.

Ky : R & Aird #9428 K 41E (Nut Rigidity in dimension table) N/XIm {kgf/XIm}

Fa : #m 53 (Axial load)

Ca: EA%E 5%k (Basic Dynamic Load Rating)

(2) BUEHE (FiEFRAAE) IR
FEANHE & T B A HE 3 52 HCaf5% (IR £ 410%)
RO TRUE A SR A IR B IR IR BRI KB L R~ R 1t
Ef#HS ERFER, TATRITE, BUEMRE (FERK
&) B, QI EES ERENAEMEL, FHEER
ARE. MEFE, AR AAETERTRPIRER
BSHEILRRIEE,

92 BT E #U#% (Single Nut with oversized Ball Preload)

2T 0.05Ca

)3 N/KIm {kgf/XIm}

N {kgf}
N {kgf}

(2)Rigidity of preloaded Ball Nut

The theoretical static Rigidity K: 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.

K: : R~ & iR HE942 B8R 1%E (Nut Rigidity in dimension table)  N/XIm {kgf/Xm}

Ga : F[E 1% (Preload amount)

Ca : EAFH E5h 5% (Basic Dynamic Load Rating)

N {kgf}
N {kgf}

O TEMARIRITE K

@ Z AR EIAIRIE K

@ 2L AT 5 HY 48 #h B 1

@Support Bearing Rigidity K
XEMANEERA#BARETEEN R, EESEAH Support Bearing Rigidity varies depending on the type
AHIE R, of Bearing and amount of Preload. Please inquire
Bearing manufacturers.

@®Nut, Bearing fitting part Rigidity Ka
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.

2B 22 S A0 R B R R SR AR S5 RO R 14 [ 32 B MY S5 A FNIR 1T T
8 AARAREERKAE, EREXASHIERIT.

@Screw Shaft torsion Rigidity

Simffgate, HMERNEMREERD, FEEER, For positioning error due to torsion, this error is a

AR THRE, relatively small compared to axial displacement.
However, if investigation is required, the following
formula may be used for calculation.

32TL 180
6= —Gaq X X10 deg
0 : HAKESIERH M A (Torsion angle due to torsion moment) deg
T : #1/3%E (Torsion moment) N-cm {kgf-cm}
L : 928 54inX EEAIES (Distance between Nut & Shaft end support) mm
G : 1% E (Modulus of Rigidity) 8.3 X 10* N/mm?(MPa) {8,500 kgf/mm?}
d : £FT#E1Z (Screw Shaft Root diameter) mm

48 B AT 5| &2 Y Bl (B 7% B Oa il TN AR,

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

5]
= _ 3
da=r X 360 X102 Xm

r: 5% (Lead) mm
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EAFEABRNELRT EHER
Basic Load Rating and Basic Rating Life

O EAHEMN AHCa5EKXMEHF®
RRLIMAESF SR —ARRNRELILEHERENE
B TEITR, HR90%H Rk LA B R IKE R IR RE R
BERIFEMTSBUESRIERRTS TSR EAHE
B i CaZ HE I E % fin 410077 # # Hh [2) 52 2, 1Z{E A Ca
RICER TR RAR LI ES LA 7l HiZE AR
EMRHCGHIE BETXEES,

@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

Lio = ( _ G 13X 106 rev the following formula.
feFa

T B S5 A B 8] Laon B AT RE BE RS Lioa R RN B E FF AR Y,
MBI TaHItE.

Also, in place of the total number of revolutions, the
Basic Rating Life can be expressed in hours: Lioh or
traveled distance:Liog, and these can be calculated
through the following formulas.

Lion= (¥ YL Btid (hours) Ca : EAFEHF# (Basic Dynamic Load Rating) N {kgf}
60 - N Fa : #5522 (Axial load) N {kgf}
N : #i# (Revolution) min~" {rpm}
r: $%& (Lead) mm
r f : A& H (Load factor)
Lios=(gs )Xo km f=1.0~12 JUEFRE. Frhaat

(for almost no vibration, no shock condition)
f=1.2~15 MHER. ML

(for slight vibration, shock condition)
f=1.5~3.0 HEZIRSN. HEHRT

(for severe vibration, shock condition)

—RIERT, ERTFREFNBEARFRERE, HETHARX
A5 A TLF, LAY, AT@id T K 2% @ S Fam, 15
FEiENm, AR EHAES .

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.

3. . 3. . 3. .
Axialload | Revolution | Workingtime | Fam= F ar - Ni - titFas - Na - irFas’ - Ny By {kgf}
B [E A > (& F ] Nieti+Nzet2+Ns - t3
N {kgf} min~" {rpm} %
Fa N t
Fa, N t2 N.= Nieti+N2 s t2+Ns - t3 in1 { }
Fas N, t " titt+ts min-irem

A825

itE5h, B f 3 2 B4 T LT A0 F 13 B S 3 Fam th AT & T
TEPKk .,

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=

N {kgf}

Fa min : &/MliE A # (Minimum Axial load) N {kgf}
Fa max: & k#8523 (Maximum Axial load) N {kgf}

)RR LI FFHITEAX B RESRIF. TRMBN AR, BREELS
FERHURZEE AL RE AR THITEAN,

@ EAFEERT1H Coa

EAHER B Coagig AT R AN R EMAR, ENIL
B R BN T A0 SR K B ok A ZE L B R0 24 SR ER E1EA91/10000
B3 B 5% LE 5330, iZ B W CoatRid F R~ R H 2B K E
B s CoatI B A THRITRE RS BUEERIEE /K (10rpmIX
T) B A FEG, ERMKATHEESHBERTAZM
i F. LB, BRAUE SRR & KT A Sa3iFa max AT A UK .

Famax = N {kgf}

fs : B7RR & R H (Static safety factor)
fs=1~2 IEFEIE{TRS (for normal operation)
fs=2~3 HiRFL. AT (for vibration, shock)

@TEEZH Hardness coefficient
FREEE /N TFHRCS8HT, EEXM E AT EFN A FHCaFfn B A ER

EF T H Coait 1T4ME, BE TR TIME.
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 : IEE R (A E)
Hardness coefficient (See graph right)

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.

Hardness Coefficient (FgE &%
1

0.9 \
0.8 \
07—\
0.6 \\
0.5 \\ m
oal NN\

Hardness Coefficient: #E &%

0.3 \ N
fho \\ \\
0.2 AN \\
0.1
e ——
0

60 55 50 45 40 35 30 25 20
Surface Hardness: {HE#EE (HRC)
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g .| @7 # % Load Torque T R
"3 _ P 3
= Bzﬁﬂ*ﬂiﬁ Per-A (F+XwW) =
. . = “2mn X1073= “2mn r'AX1073 Nem
Driving Torque
T,= u X 10 1= @ AX10 ki f
148 44T R GO IR FLAET E TSt SR 1, = 2mn - 2mn grrem
The feed screw system Driving Torque T is expressed according to the following formula.
P : #m 5z (Axial load) N {kgf}
T=T\+T,+T:+Ts  N-m{kgf-cm} F @ 53k (Load) N {kgf}
W : %51 EE (Weight of moving object) N {kgf}
Ti : INEF= £ A9 %E (Acceleration Torque) N-m {kgf-cm} r : & (Lead) mm
T, : $a8#145E (Load Torque) N-m {kgf+cm} : B ENE B A # (Sliding surface friction coefficient)
T; : BUE#H%E (Preload Dynamic Drag Torque) N-m {kgf+cm} n: &‘j‘{%(Efﬁciency) 0.9
T4 : Efm?ﬂﬁE(Additional Torque) Nem {kgf.cm} A : ;}Eklﬂ_iztt (Reductlon I’atIO) Moving Object / B4
. /
S5 42 FLLEGHI 2 R 40 44T R L7 A OB, e TR R
TI~TaA B R, T
When Motor selection, the feed screw system Driving Torque is needed. d w ’_‘J
T:~ Ts can be calculated by the following formula 15
Motor / B4l — — — —
+ L
@ /NE~=ERIHE Acceleration Torque T
1=a-l Nem
a= 27N rad/sec? @751 % Preload Dynamic Drag Torque T;
60 -t
Fa-r
T:=0.05X (tan B) X ———— X103 N-m
| = lw+A2+Is- A2+ 1o.A2+1s  kgem? 2m
_ r., 5 Fa-.r
lw = mw X ( 277 )?> kg'm T:=0.05X (tan ) %X g, X107 kgf-cm
dZ
Is=ms X ( 3 ) kgem? B : 5i2f (Lead angle) deg
Fa: fil/E 523k (Preload) N {kgf}
d r : 5 (Lead) mm
ms = 17 ( > )2XLXy kg
a : AInEE (Angular acceleration) rad/sec?
| : &% (Inertia moment) kgem? @M% Additional Torque T
5 = Iw : BN BRI B A B R kg+m? g LR UM 7= A RO H 5B . 51 20 S 4 i AR B R P L B R AN B S BE  F AR AR 3 =
WA R . . . . eyl
E §' (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 Torque, oil [y ?
= Is : 22414 A9RIE%E (Inertia moment of Screw Shaft) kg-m? seal resistance Torque, etc. 8
W2 In @ ZFTEM A2 RYIREE (Inertia moment of gears on screw side) kg*m? W2
%g ls : ERALIMAIERZERIRELE (Inertia moment of gears on motor side) kg-m? %ﬁ
9 mw : BN RE (Mass of moving object) kg )
ms : 2T 5 & (Mass of Screw Shaft) kg
r . 5#(Lead) m
d : 24T 5MZ (Screw Shaft diameter) m
L : 24154 E (Ball Screw length) m
y : tbE (Specific gravity) 7,850 kg/m?
A %L (Reduction ratio)
N : EH#E (Motor speed) min~!
t : ANEESE (Acceleration time) sec
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Rust prevention and Lubrication

O E

KSSIRER LTI B FE BUA RTER, R R B BI85, £ A ATiE
BB AR RIS B, HREIE S M BUm AR, RIEE
PHIFER, LR ATk, EKBEARATESS
BAILER, FEE.
i) KSSiER R BB 85 MM E-FRAE1E A, TR &iRiB1EEE,
Eit, MREFEFHARETEREER, TES%HEE
“i FHwm. SBHET K. RELREEM,

@iiFiF

A829

fE RRIR AL, @ SR IRIEBT, WS ERBELT K
URE L AT I8 A 55 A S (B) R SR AT B T AT LAHD ) E EE I T
BHFHR. MR TR, R E iR S 2RI E TR,

RIRLLAL 08 77 33 i RE i B AN i IR . 15 A A i
B, —RRSEIIE A SR 2 BB ; 1 A IR A, 2ILEAISO
VG32~68 (iEFiH). ttsh, IRIEAEEF BRI HIEFEE
B R R REURIR AL, AR BN AR S5 B AE
LTRETRER. AR A& A LR LA ERF 0
FIRY, &R DB 4 AEAIKSSIR % mBs. A FiEEanESs

THERMKEE LA, FAMSG No.1 (FE 15) ks B FBiE.

— R RIERT, FAMSG No.2 (A 25) ks, #1555 R E
REBI01TIH “WMELURIR LT E R

— AR A SR T R IE TR B

@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 Oil
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
Oiling. A regular lithium-soap-based Grease and ISO
VG32-68 Qil (turbine Oil #1 to #3) are recommended.
It is highly important to choose lubricant depending on
customer’s usage. Especially in case of Miniature Ball
Screws, malfunction such as increase of Torque are
caused by the stir resistance. KSS original Greases
which maintains Ball Screw’s smooth movement and
have high lubricating performance are prepared. MSG
No.1 is appropriate for high smooth requirement and
high positioning usage (consistency 1). MSG No.2 is
suitable for high speed and general usage (consistency
2). Please refer to catalogue page B101 l'Original
Grease for Miniature Ball Screws .

Recommended lubricants for normal operating conditions

Lubricant Type Product name
HEI =Rl GHES FER AR
Grease Lithium-based Grease KSS original Grease MSG No.2
i AE fREHAR KSSJR %A MSG No.2
Lubricating Oil Sliding surface Oil or turbine Oil Super Multi 68
HEb= Dz BEEREE Super Multi68

Q@I EFLFT

fE F s RiB R, KB EREAE2~31 A, ERHEE
FASRIE. BN, FREREREEMS, FREFE
lifi:: e

BT B T FI4b FERT (] (8] B
Inspection and replenishment Interval of lubricant

@Inspection and replenishment

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.

Lubrication Inspection frequency Inspection Items Replenishment and replacement frequency
BB HIE 12 B8] [E] FR g = #hFE 5 E 44 A 5] [B] B
Automatic intermittent . N Replenish at each inspection,
lubrication g;::‘}gj Oil Ie\;gog}i{g\gatlon depending on tank capacity
SRl ws R REMESE, EXREMESHTE.
Grease Everv 2 to 3 months initiall Contamination, Replenish annually or as necessary,
HAE y‘:‘:{'%}]ﬁﬁz'vy\ﬁ y swarf contamination depending on Inspection results
R TR ! B, IBMIREAE EERGIENRE—X, BEREREZREEIE.
. . - . Set a rule for replenishment as necessary,
Oﬂﬁt;%th Daily tggcg; g:%%ratlon Oil S:;%cf:ged( depending on amount of wear.
! HEE IRIEHFBERESE.

A830
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Dust prevention

RRLINEBEHANMERNEYREY, TS SBIEEE  InBall Screws, if dust or other contaminations intrude

ARG IR (. BRI AN RIRE, MM ERHKZLIT  into the Ball Nut, wear is accelerated, the screw groove

TiELTE MBA A LRER L L, BUCREITHMRIPEM  will be damaged, circulation will be obstructed due to Ball

RBEEE SR LI, LB % LATERSMNE, 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.

Bellow; Telescopic pipe
AR IRIFE & 1 BEEE

M ’@ ——
(G _ _ _ _ ,%
?m]\ S ——

EA-110 : iR ENBBES
Fig. A-110 : Bellows & Telescopic pipe

KSSIRER LR 7 L IEMELREF LT =, EW/ELIZTT.  KSS Ball Screws are concentrated on compact design for

Eitt, BEZEFNEBHEEHNATHEZHBURT, EEZHK,  afeature of Miniature Ball Screw. Therefore, all models in

BEAAAR. BBRITAHSEZEZHMEZESTL, HIF  the catalogue are the dimension without seals. Please

EE N, FERSTERERH, SUERME. inquire KSS if seals are required. Please note that Nut
dimension may change due to seal installation. Some
models cannot install the seals.

A831

RENIE
Surface treatment

HFBE B, R A ITRKLILEERELE. AT Surface treatment can be possible for the purpose of rust

PR ELENBELEARE SEHMEAELER, EE  prevention. Black Chrome treatment (BCr) is KSS

AARRNFE, 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 (2~3Xm), mating part can
be applicable with BCr.
- BREZEURF, BERRFHBEET, « Due to strict production management,
 ZMILERE (MIL-DTL-14538D) AARIRE AL IE . film thickness can be treated equally and smoothness
- BIREBIEER, T -HHAITRMERES. 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.

OKSS BRI IRIRLLATHIHE =
< REHEQ~3Nm), ARKEAEH,
cEERHIFERT, RENEEY—, TSR MR L
FLEY BN ESR 1.

BEA1: BEROER
Photo A-111 : Black Chrome coating

OS5 aE /IR IEHIE  Examination data of anti-rust ability
REE K BEZIRNE, AR ITRIRA SR NIE AR W TR,

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

- #r4EiR#¥ / Standard test piece : 70mm X 150mm X Tmm (SPCC#1t/ material =SPCC )

* #(4% / Data : 2K ZIXIE24/ N0 R B SPMAEM BUERITEE AR (BES/), BT E)
Evaluated by appearance and rating number method
after 24 hours of salt spray corrosion test.(The less number, the more corrosion)

Rating number (Average)
N E (EHME)
Sample A (BCr coating) 93
iKHEA (BCrib38) '

Sample B (R coating) 9~8

RHEB (RELEE)
Sample C(M coating) 34

iRAEC (Mﬂtﬂ) Sample A Sample B Sample C

HHA HHB HHEC

OROHSIESHIFF&TE  About RoHS compliance
KSSE &4 12 IR RYIRTR 241 RICr+ s 2R FRoHSIE S MENIHE, T2 ARoHSIES.

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

A832
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A 1B 1%
Traceability

KSSIRER L2 AT A A 7= 3R A PR A& B IE RO M A, 1 A SE R A P2 1Y
BE EEBNEEEETHIT, NREFIFE RS,
HI™, RA—RRHEFEE,

MEBRAV2FR, B R ESHRIIRK LIS Z RS HRIE.
WEFE LARMREERR (B A-113).
ARAEFRRR AN EES EREESRS (BBH A-114),
S5%5FHRSHEAH REILRREFCRERAQARE,
BEERESRS, TRHAE U REHE.

155

T146-0093 TEL 03 (3756) 3921 ({£)
MFATH FRENFATAFILAFHRA-14
T947-0043 TEL 0258 (82) 5577 (%)

@”S_

BESKI CERTIFICATE OF INSPECTION
This is to Certify that this product has
passed the inspection of KSS STANDARD.

T—IXAIZAH%AEH
A # RRHABERXO1-22-14 KSS co_, LTD.

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

KSS Ball Screws are manufactured from rigidly selected
materials in our temperature controlled factory. They are
manufactured using the latest production equipment, with
consistent quality control supervision ranging from the
production process to inspection and shipping.
Certificate of inspection, Photo A-112, 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.

A A-112: S18IE

CERTIFICATION SHEET OF PRECISIO!

55 7 BEL— LB LS

MB0401B-40R93C3-0

| #ER (h12)  rrevon doreus, 00000 Njm 00008 N £
NEASURING
LET I 205i¢

»
8 3
on

BHEA-113: ELREK
Photo A-113 : Inspection report

A833

Photo A-112 : Certificate of Inspection

BHA-114: £ %S
Photo A-114 : Serial Number

RIR L F AT R IT B R B

Calculation example of characteristic for Ball Screws.

R LI EMEHER T ERBI TR A THAREER,
RS EFRMERAEHA, HiEEE.

B B Pick&Place
Example 1 : Vertical Pick&Place

RS LB SFIER &Y
Ball Screw model and operating condition
Motor / B4l

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{TEIHAZ%E)

Up (EF
P ®
Speed
GRED ® @
@
Up&Down Mass / THEE
NFZ L > G —_—
ETB® lokg - -
o = CEtiED)
| | w @)
= Down (&)
|
:@: lcycle (1E#)=0.8sec
RURLIHNEERARSH Ball Screw spec.
HiZ=¢@10mm Shaft dia.=¢@10mm
E#£=10mm Lead=10mm

HEARFEFHFHCa=3,300N
RERLIT 2K =180mm
M EE R =20XmIL T

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

/1
e

BITH&S
=% & =0.4m/sec
* 5232 10mmHAT2,400 min~’
AR = A 8] = 0.05sec
**E 1357
ZiEATE =0.1sec
**[E h26
= 1L BF18] =0.2sec
**[E| H48
1EH#=0.8sec

Operating Pattern
Max Speed=0.4m/sec
** 2,400 min~" because of Lead 10mm
Acceleration & Deceleration time=0.05sec
**1357 in diagram above
Constant speed time=0.1sec
**26 in diagram above
Halt time=0.2sec
**48 in diagram above
Cycle time=0.8sec

A834
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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 Np.

3) EHRAH. FHEENITE
BELRITELR, EHB Fp-A825H iRk E I fa
Fam#AF 15451 ENm.

g
5,"'_;:
P
2

ERMEFGIITE

Calculation of Basic Rating Life
EXRFEFGRUTSRITERH,
Basic Rating Life is calculated in the following procedure.

B
=)
=
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A835

EHIETH R T EHIETH T e _Fa’ e Ni-ti+Fa’ - Na-ta+Fas® « Ns - ts
H R E R0 R mEEGMITY Fam=( No - Ny - GENs - © )2 N
: - FIEERNITE . . 1*h 2° 1 3° 13
Calculation of Load Calculation of Speed C . Calculation of Basic
" " alculation of average S
condition for each condition for each L . Rating Life
R R oad and Revolution
operating pattern operating pattern
N.— Nieti+N2et2+Ns - t3 .
m ti+t+ts min
1) AEEHMITE 1) Calculation of Load condition
HRSNEMESITARNAHEEHN TR, Load condition of each operation pattern which is
numbered is as follows. - - -
Operating Pattern %'%Iggg Revgitglon ﬁt;;qmﬁ;[ﬁj
1R R 7 L FHiR i 1Down&Acceleration. 7Up&Deceleration : i N min-! coc
Fi=mg-ma Fi=mg-ma
2. 6% 1K 2.6Constant Speed area : 1.7 Fai=18.1 N:=1,200 t:=0.05X2=0.1
F2=mg F2=mg Fa,=98.1 N,=2,400 =0.1X2=0.2
3TBERUE R 5 EFINE 3Down&Deceleration. sUp&Acceleration : 2 =7 S £=0.1x2=0.
F;=mg+ma Fs=mg+ma 3.5 Fa;=178.1 N;=1,200 :=0.05X2=0.1
K,
m : BEYRE=10kg m : Mass=10kg Average Total (&71) 0.4sec
g : ENMEE=9.807m/sec? g : Gravity Acceleration=9.807m/sec? :Fy,]g Fam=116.3 Nm=1,800 1 cycle (1/EH) : t=0.8sec
a :hnEE a : Acceleration Halt time (£ L) : 0.4sec (50%)

iEF)0.4m/secET Y INIE E
a=0.4/0.05=8m/sec?

2)REFHRITE
HHSHEMZITARMEEN T,

EERT (2.6)
0.4 m/sec=0.4X60 m/min=24m/min
=2,400 min~"' (%2 10mm#t)
PRGERET (1.3.5.7)
LR B F 4% 42,400/2=1,200 min™!

Acceleration up to 0.4m/sec
a=0.4/0.05=8m/sec?

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

Constant speed area(2.6) :
0.4 m/sec=0.4 X 60m/min=24m/min
=2,400min~"(Lead 10mm)
Acceleration and deceleration area (1.3.5.7) :

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

4) BARBEFWHITE

ERFH A, FHEENE, RHEBREA8STITE

BERGESD.

EARFEHA /Basic Rating Life  Lion = {105/ (60+N,,) } X {Ca/(f-Fam)}?

L10h =96,280

4) Calculation of Basic Rating Life

/B /hours

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

/et / hours

f : 53R H/ Load coefficient (fRi&41.3/Assumption 1.3)
Ca : EXRFiE ) fa#/Basic Dynamic Load Rating (3,300N)

1% 1k Bt 8] 550%, [ It iz 17 B i8] 996,280/0.5=192,560

24/ ITHER T, 192,560/24=8,023 X, El Lt AT

MR EBHERED.

Due to halt time is 50%,

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

If 24 hours operation is premised.
192,560/24=28,023 days, it shows that enough life is
kept.

A836
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LI R FHRNAIERNITE
1RHE B REA7 LT HHA R LAT R R IR BN HKE, iX7E
EERINEEEE,
ERRBIF A TR MR BR IR 24T, BT = £ FUE S
%, FE Rt EIE AT ABHET,

Calculation of Driving Torque for feed screw system

Calculate Driving Torque for feed screw system
according to the catalogue page 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

512 RS NBZE R
Example 2 : Horizontal Small lathe

R LI B SHER &
Ball Screw model and operating condition

Operating pattern GE{TREHAZE)

L : Critical speed (Fixed—Supported)

g
5,"'_;:
P
2

acceleration Torque T1 and Load Torque Ta. e (BlE— )

T=T1+TL+T:+T, Nem Motor/ &4l Fixed ~ Supported T Max speed (f&®&i%)=2,500min"*
B i
K Speed @ \
Th @ IEF= R 5E (Acceleration Torque) Nem Eﬁjw‘ _ L (€35 | \@ ;c;aei; %;z;;)igﬁ:m—i
T, : %% (Load Torque) Nem %\ru—ﬂ 14 E E ® .
T; : HUEEN# % (Preload Dynamic Drag Torque) Nem § 5 5
T, : Hf#%E (Additional Torque) Nem T
‘ J @ -—>
L : Buckling load (Fixed—Fixed) Time
FEiis (BE—EE) Toc (R
1) hEHAEET: 8911 & (Calculation of acceleration Torque T1) '
0.25sec . |0.5sec| 0.25sec
Ti=a-l=a (w+Is)N-m —>—>
a : fAMniEE (Angular acceleration) rad/sec?
| :fR14%%E (Inertia moment) kg-m? — —
lw : BN AL B B R R AR kg*m? REHRLITNEERASH Ball Screw spec.
(Inertia moment of moving object by motor axial conversion) E'M:E:‘M 2mm Shaft dia.=¢12mm
Is : Z3T4#AYIEESE (Inertia moment of Screw Shaft) kg-m? F2=2mm Lead=2mm
3T KR d=¢10.6mm Shaft Root dia. d=¢10.6mm
Iw= mwX (I’/27T)2=253 X 1075 kg.mz %Zt%ﬁﬁfj]ﬁﬁCa=1,900N Dynamic Capacity Ca:1,900N
mw : %3141 E 2 (Mass of moving object) =10kg 2 B BEL =400mm Mounting span L=400mm
r 1 REk 441542 (Ball Screw Lead) =0.01m e E R =0DImEL T Axial play=0DJm or less
B EE W=500kgf Weight of moving object W=500kgf
Is= msX (d2/8) = (d/2)2mm y X L X (d?/8) = 0.139 X 105 kg-m? BEEEEZEH X=0.01 Sliding surface friction coefficient X=0.01
ms : 22415 B2 (Mass of Screw Shaft) kg
: 22418 Lb = (Specific gravity of Screw Shaft) =7,850kg/m?
P gravty 9 BITEN Operating Pattern

: 2231452 (Shaft dia.) =0.01m

: #2414 & (Shaft length) =0.18m EEEEEEZ‘SE';C'T“ F$2,500 min~!
22mmA$2,500 min-

FEH%E: SBELEE
1/ni®=0.25sec
2% i®=0.5sec
3R =0.25sec
45 E{E AT =4.0sec
1% =20kgf
PIH Bfi# 45 =50min’

- ax<

Max Speed=5m/min
** 2,500 min~' because of Lead 2mm
Operating pattern : see diagram above
1Acceleration=0.25sec
2Constant speed=0.5sec
3Deceleration=0.25sec
4Working=4.0sec

a =(2mN)/60t=5,026.5 rad/sec?
N : R5iEE (Max speed) = 2,400min™"’
t : JniEATE (Acceleration time) =0.05sec

T1=5,026.5X (2.53 + 0.139) X 10-°=0.134N-m
Load= 20 kgf

Revolution at turning=50 min™’

2) RHHFET.HTHE (Calculation of Load Torque T»)

T:=mgr/(2mn) =0.173N*m
m : #3152 (Mass of moving object) =10kg
g : ESIMNEE (Gravity Acceleration) =9.807m/sec?
r o IRER 41542 (Ball Screw Lead) =0.01m
N @ RBRLFIRE (Ball Screw efficiency) =0.9

YN KL TY 77 ¥
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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.

3) HL LI R RRIRENHIETHIHE
RI|EALETTE, ERZRIEMAE =LA IER, KK
LT R SRR BN TER,

T=T1+T1>=0.134 N°m +0.173 N°m =0.307N*m

A837 A838



¥ P
it W WREENITE Calculation of permissible Revolution K
ﬁ a s . L . P > <) i} ] N )k o i i i ]_l('- §
2 e A Calculation of permissible Axial load RYE B RBABI6TIHITEARITE Catlclulate pern;|851s6|ble Revolution based on the g
1) T ih AR R 1) Study of Buckling load catalogue page
RYE B REASISTIHIIT E AR KITEE i 7%, Calculate Buckling load according to the following
formula in Catalogue page A815.
60 « A2 E<l-g
2F . = in-1
P =g x nm2-| N = & mmt N =B X TE yoA-L min {rpm}
L2 64
BRERH a=0.5. Substitute safety factor a =0.5, | = % d* mm A= %dz mm?
# K1EE E=2.08 X 10°N/mm2(MPa) Young’s modulus E=2.08 X 105N/mm?2 (MPa)
K2 d=10.6mm. BE—EEHNRERE n=4. Root diameter d=10.6mm,
223586 L=400mm{t A £, Fixed—Fixed mounting factor n=4,
mounting span distance L=400mm in formula above. BRERHB=08. Substitute safety factor =0.8,
b1 N _ K& E E=2.08 X 10°N/mm2(MPa) . Young’s modulus E=2.08 X 10°N/mm?2(MPa),
=15,900 P=15,900N EHMEE g= 9.8X10°’mm/sec? gravity acceleration g=9.8 X 103 mm/sec?,
e ‘ N . . ) EbE y =7.7 X 105N/mm3, material specific gravity y =7.7 X 10°5N/mm3,
ZEIZKFERARE, BitigH R, It is more than maximum Load so that there is no & d=10.6mm. Root diameter d=10.6mm,
problem. ElE—ZHENTERB A=3.927. Fixed—Support mounting factor A=3.927,
ZEEEFEL=400mm{t N\ £, mounting span distance L=400mm in formula above.
2) 1833 F I8 BR Bz 1 B9 A B R R i 2) Study of permissible Load for yield stress N=10,000min"' N=10,000min"'
RYE B REBABISTIHITEAKITE, Calculate permissible Load for yield stress based on
catalogue page A815. ZEZXFESHE, FigH @A, Therefore, it is more than maximum Revolution and
there is no problem.
m
P=oXA N A=Td2 mm?
&1 AR 10=98N/mm?(MPa) . Substitute permissible stress 0 =98N/mm?2(MPa),
KE d=10.6mm{E A £, Root diameter d=10.6mm in the formula above.
P=8650 N P=8650 N
ZEZKFERAAR, BgHEE, It is more than maximum Load and there is no
problem.
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EAFEHFMHITE Calculation of Basic Rating Life
1) RER A& E T E ARG

Calculation of Load condition according to the operating pattern diagram

#E (Speed) V=5m/min = 83.3mm/sec
fniE B (Acceleration) a = 83.3/0.25 = 333 mm/sec2 = 0.333 m/sec?
fniE = £ B9 %23 (Load due to Acceleration) F = ma =500X0.333 =167 N
#aEtRY 523 (Load of moving object) = &iERTHY 513 (Load during constant speed) Fi = pmg = 49N
183i% i B9 %51E (Revolution at constant speed) N; = 2,500 min~’
fniEATAY 52 2 (Load during acceleration) F, =F + F; = 216N
fniE At 94515 (Revolution at acceleration) N> = 2,500 /2 = 1,250 min™!
114 AT B9 522 (Load during turning)  Fs = 200N + F; = 249N
118 Ft 945 (Revolution at turning) N4 = 50 min™
BELRER, NTRATR.
Sum up calculation results above, results are as follows.
. Axial load (F Revolution time (t Percentage
Operating Pattem R i B0 | EARE
= N min™’ sec %

1 Acceleration (INiE) 216 1,250 0.25 5

2 Constant Speed (%i%) 49 2,500 0.5 10

3 Deceleration (J§iiE) 216 1,250 0.25 5

4 Turning ($741) 249 50 4.0 80

g
5,"';:
=)
2

2) FHRE. FHERAITE
R B REA8S T E FH R,

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

Fam=( F13N1t1 +F23Nato + F33Nsts + F23Nats YN
am= Nits +Nato + Nsts + Nats

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

1§ ERFHBEKNFHH, Fam = 166N

tesh, i ERIBERN BREASSTTHAK, FHFH In case of the average Revolution, substitute each
3% N = 415 min~', number in table in the following formula,
Nm = 415 min™
N. = N1t +Nat2+Nsts +Nata ) = 415min-
¥ m= t+th+ s+t = fiomin ¥ 7
el HS
N [
= =iy
Sa % . ) o Eq
§ 2 EARFMEFWHITE 3) Calculation of Basic Rating Life %3
83 BEH R HFamI EHEENL KN B REAS5 T Substitute the average Load Fam and Revolution N, %ﬁ
=g GitEsXh, TEHUTER, in the following formula, page A825 in catalogue. o9

108 ) ( Ca
60 ¢ Nm f+Fam

Lion=( )3=3.48 X 10* /\At (hours)

H, RIgEAREES) A ECa = 1900N. Here, Basic Dynamic Load Rating Ca = 1900N, Load
AR =12, factorf = 1.2.
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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.

Oscillation
Under the oscillation (short stroke + back & forth operation) of Ball Screws, Drag Torque tends to increase
gradually due to the stuck of Balls inside Ball Nut. Dummy stroke (preferably full length stroke) would be
effective to release this phenomenon.
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