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

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

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

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

O =X EEIRTEIFARX Return-plate system
SREEIREHL AN, BB REEBEINTAVIBIER REE 15N
Bk, EEEEE X BB EHITRIFEN AR . SEBER
AN, BB UG MERINMEIR S R & LR, IR
HEA BRI S REE L7, WA E @) 1EE MGG .

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 (42

%
(mEesR) Shaft(£4T4H)

Balls ($XEk)

| |
s I Return-plate
& (EREER

@ir=x1EFAX End-cap system
mENERARN, RIENIKEE LA S5IR8 2 B RFRITT, A
REEIZHEROBITE Gz EREEFITIEE FMETL, iR
R EF AR .

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(££4T8#) Nut(#RE)

Balls(§MER)

End-Cap(ifiz)

QLK EREIFAX Return-tube system
EREREAR, REBIHNEFPHERENRR, FEAFEL
S22 BRI, EEFERRER, BXIRE
BEENRT AR
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(££4T%f)

Return-tube([E B

Nut(428)

OftiZx1EIF A Internal-deflector system
FEEER MBI A R mABRE 45/ TR HIMERKCE, R EVRER
LINENERE EFRE. WNKREATHE B E R, ELITH
RAZER NIRRT, AE RS AR FEIR BT RY
RENHE, AR BB E S X, T TBRRENEIR
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(£4T5h)

Nut(428)

Balls ($XEk)

Internal-deflector (FE4Z)

OfREHNEIFARX End-deflector system
iR ER AR, RIENHMNEE TE SRR IMEBA S R
2%, IR AR, £ ERARMNEABIFN SN 58X B BRIRE
WAL, 4R MEERINME, R— MR ER THSENETRAR.
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 (3 2 R 38)

Nut(#28)

Shaft(££4T4H)

Balls ($¥Ek)

Q@2LHEAIR Thread Groove profile
TRER L4153 R ER 1N AR R R SN B 24 S FE AR RO LM AR b 26
B KSSTRBRZZ AT SR I EL,
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!

Round groove Gothic arc groove
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The range of manufacturing for Ball Screws

RN ATRIMER 5, KSSIRIR L IR £ F=SE B 1.8~
e16mm. A TN AT TRIFEE FRH LIS ERRKE
BEKESEHRIAR M ERE LRI, FHEENR

P /NI

ORETRGLIINES~RIRKE (2K) Maximum limit of overall lengths for Precision Ball Screws

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.

Unit(Bf) :mm

RIRLAI N SIERE
Lead accuracy of Ball Screws

JIS B 1192-3F#E, RER LT M SIERE 215, Ax TIRE
BYBHERLITELBEYNKENREBRHEIRERR
B, URENFRAFELKEFEE300mmE1IE (2
rad) BOK B

F<A-83.84.858 5 T AEIEEFR NS MEHENAE.

ElA-82 : BEIEIRELE

Ball Screw lead accuracy conforming to JIS B 1192-3 is
specified by the tolerance on specified travel over the Nut
effective travel amount, or Screw Shaft useful travel,
travel variation and travel variation within arbitrary
300mm, and 1 revolution(2 1t rad) over the Screw Shaft
useful travel.

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

e
+
LE
[%]
=

FDBHEFRIRKER, FEIAAR AT
FE2)IREURBR LA AR PR (B AR L AT iR & 25mm Y R SE £ 4RLURR S

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(Vsoo0)

Travel variation(Var)

travel of Ball Nut.

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

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

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

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

A804

Accuracy grade Fig. A-82 : Travel deviation diagram
- BEFR co c1 c3 cs Useful travel(lu) / S35 BBAHACE ()
Shaft nominal diameter < >
LT NFRIME
4 90 120 160 170 lo
+ la
140 180 240 250 / Im Is
200 250 330 350 %ai\j/]el err%r 0 7 7
£2iz S=—_/"
10 260 320 420 450 = ——= T
12 320 390 510 550 ) —————_ ¥ c
14 380 460 600 660 B \\\\\\i
16 450 540 700 770 - T
DB P RIR KR, AL, =S - &
Note 1)If required length exceeds the number in table above, please ask KSS representative. hi i
V300
V2n 300mm
@ 5L RHRLIT(Ct7 & Ct10) MWEFIRIRKE Vu
Maximum limit of overall lengths for Rolled Ball Screws(Ct7 & Ct10) ‘
AR (o) : RRARSEREEEEHFNHERBZ. ~
Unit(# ) :mm FRESHE(Phs) : FUNELRE AR G Em SR TR 2, W ARSIEHIT T ETFIMEN SR,
REBHMEWBIRME() : MCERERSIE IR E N IES AR EiRE.
o : FRERENE (Is) : REBVESIEREEERRENEE.
M length o =T =2 i ; i =
R T RRKE SR AR (a) : N T AR LATIET AR S SRS R _
= KE#BE(M) : RRZFRBHEMEH B & RBER TN TRRLAL G Y BN BRI ERKER IR Eh B L, B
‘ BOTARKMMGERER . ‘
4 240 REBHERE(e) : SBENERBIERLITHOBLELKERENREBNBSTEBHBZE.
EEN(V.) : FITREBHROAZLEANTITBHERARE.
5 09 B (Voo : HX TSI A K R ER300mmE SRS B & S A
g 250 SHE(Van) AR TARBUI MK E R E BB (2 1 rad) (USRIR E) 8 B K IREE -
8 450 Nominal travel(lo) : Travel in axial direction when rotated arbitrary number of revolution according to the Nominal
lead
¥ a 10 650 Specified Lead(Phs) : Lead given some amount of correction to the Nominal lead in order to compensate the ¥ a
l% Ed deformation generated due to the temperature rise or the load. [%E 3
% 3 12 700 Travel compensation(c) : Difference between the Specified travel and the Nominal travel within the valid travel. ]e:l 8
Xq Specified travel(ls) : Travel in axial direction when rotated arbitrary number of revolution according to the =
3 13 700 Specified lead. & a
;Eg 14 700 Actual travel(la) : Actual travel of Ball Nut in axial direction in respect to an arbitrary angle of rotation of Ball %g
5 Screw Shaft. <5
> 15 1000 Actual mean travel(Im) : Straight line which represents the tendency of Actual travel. It is obtained by the least square >
method or a simple and appropriate approximation method from the curve indicating the Valid
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= A-83 : BERHKLI(EMA: CRIDMRRBNERE (Xep) FEENVOIFHE
Table A-83 : Tolerance on specified travel(£e,) and
permissible variation of precision Ball Screws(for positioning : C series)

Unit(B{i) :um

T A-84 : BRI (EMA : CRIDE300mm B 1BIEGETN (Vi) (Vo ) IFFE

Table A-84 : Permissible travel variation Vsoo, V2« (for positioning : C series) Unit(8AL) :um

% A-85 : HHXTTF300mmEICtERFI( 7, 104%) BIE BN (Vs00)

Table A-85 : Permissible travel variation V3o for Ct series(7,10 grade)

Unit(B4) :pm

CtRI(7R 0B MR TR BIREH T KL
Tolerance on specified travel(e,)for Ct series is calculated
as follows.

P [V lu - 4ZLUER B E (mm)
€ =L X V300
300 Useful travel(mm)

BRI R EEFEE

Ball Screw Run-out and location tolerances

AT BISORE—H, FBR LA B A Tl 474 (J1S B1192)
F19974F 20135 K 2018F# 1T T 1&1T AEIT R BIFRAEHIE
TCRB(FIISKR A C0.1.3.5)FICp.CtR FI( 5I1S0% —hY
FRAE) RS B ER . CRYIMCp  CtRINAER LB ENIFR S
EFMFREELEEARRE, KARBESE— A TE(EA-86)F
HIFRR P A RFROEE(CRT), 74 . 108 % T Cp . CtRFIK)
ok

ME, 2018 MBI R TEEENARBETE A HRERRE
ERIEBE, LT AEFSHMN | AT 7.

ElA-86 : RIEIBIFEE RS RAI

Japan Industrial Standard of Ball Screw(JIS B1192)was
revised in 1997, 2013 and 2018 in order to correspond to
1SO. 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 in Fig. A-86 below and standard tolerance value,
which conforms to C series standard, and KSS refers to
Cp, Ct series standard in case of 7 and 10 grade.
Moreover, in the revision of 2018, the notation of
perpendicularity changed to “run-out of the mounting
surface or end face” , and geometric tolerance symbols
changed from _| to 7.

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

- /| Table A-91[ 4]
E
/| Table A-88 | A | Nut /3% —|//|Table A-93~98] Gore-F |
=
/| Table A-88 €| n 1 /[ Table A-88] A
A
f L |
— . _ _ _ _ il
L A . \ 4
||
Brg.journal / & Z1EE8 / haft ) 444Téh / ) \ Brg.journal / #& X {258
Shaft/ 2z

/| Table A-89] €]

1 [¢]

AT SEISORB—B, RERL AR B A Tl #5:£QIS B1192)
F19974 20134 K 2018F#1T T 1T A& TT IR MR I ZE
TCEHI(FISKRME C0.1.3.5)FCp.CtEFI(5I1S0%—
FE) RS 2% . A A B)ARIBIIS B 1192-3(2018), %10.1.3,
525K TCARFI, %7, 104K T Cp . Ct &%,

A805

Japan Industrial Standard of Ball Screw(JIS B1192) was
revised in 1997, 2013 and 2018 in order to correspond to
1SO.Regarding accuracy grade, C series(current JIS CO, 1,
3, 5) and Cp, Ct series(standard corresponding to ISO)
are established. KSS conforms to JIS B 1192-3(2018)
and adopts C series for 0,1,3,5 grade, Cp, Ct series for
7,10 grade.
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R A-88 : X T LITHMIBLUHEE A X E MR FE S EE k)
AR AR T 22 41 40 ST IR AR Y B R R A2 H B E s
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(BE4) :um

ENEZT B, B T4 ML REnEm, At EE
HITHMEAMES SRR, RIBLILMEKE X SBNE S
(L, L)AL E (& BB EA-87), | F S5A809~A811T1 M %
A-93~08HI AT sk M eI N &, REAMEE(SRT
), REMLERA-88FHINE.

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

/V A/
Balls / %k L2

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

in Table A-88.
EHF N E (R A-93~98)
E Bk A4 E = B =i XM 8 EE (L8 L)

Li L : XREMESA9EE(mm)

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

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

L: L : Distance btw supporting pt & measuring pt(mm)

R A-89 : HHXTT L2 AT 4 4 P42 B STHE FRum T A9 B Bk h
Table A-89 : Axial Run-out(Perpendicularity) of Shaft(Bearing) face
related to the centerline of the Bearing seat

Unit(B4L) :pm

A807

7 A-90 : X F LT AIZES R EREICE= RN EBR)
Table A-90 : Axial Run-out(Perpendicularity) of Ball Nut location face related to the centerline of Screw Shat(’tz¥1 ,
Unit(B{L) :pm

& A-91 : 1T AT Lk VIR 5B (B A B 2 5 m R Bk R

Table A-91 : Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft Unit(E42) : ym

& A-92 : X T LLATHML AR 5N A H CRH R ZEDBFAITE

Table A-92 : Parallelism of rectangular Ball Nut related to the centerline of Screw Shaft .
Unit(B4L) :pm

50 100 7 8 10 13 17 30

A808
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P g &R A-93 : LA RFE T E2BEE(CO) &R A-95 : AT R E T A2 En(C3) Mg
z Table A-93 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(CO)Unit($1ﬁ)-mm Table A-95 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shat‘t(C3)Umt($ﬁ)_mm s

" A-94 : LA F R EZMEN(CL) R A-96 : LATHMEHIF R T E2BEN(C5)
Table A-94 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(cnumt(#aﬁ)-mm Table A-96 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(CS)Unit(iﬁ)_mm

¥ 3 @z
N = 35
Fa Fa
@ &
*3 * 9
23 RE
&3 =3

A809 A810



HF
N
2

= 2
- HF
@ i
o Hi
w0
2

@
<
]
o
o
o
[%]
=

|
® A-97 : LATHMLRIF R A EEBE(CT) N N R SEnl B3t s
Table A-97 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C7)Umt($ﬁ):mm ;ﬁf*é*lﬁ%%ﬂ*%g E,‘J;)H\IJEH;Z-E
Measuring method of Ball Screw Run-out and location tolerances

OEMF LT HIZSHERmAZIZEIMENFFSMERNR  @Radial Run-out of Bearing seat related to

(% A-88) the centerline of screw groove

PV, R X $2 22 AT Sh A iy, — 115 2 4T Sh e %, — i3 BN (Table A-88)

S EMIZEINEE N T 2 RZUE U E(E A TR Place the Ball Screw in identical V-blocks at both

B80T A, BIEA T RN E TEIRINMEAT, BEAN Bearing seat. Place the dial gauge perpendicular to the

FULFL L2 AT I TIE 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

* A-98 : LTI EF EEHEI(C10) ' g/
Table A-98 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft(C10)
Unit(B4) :mm

QM TFLITHMZERMEINSHRESRNERSMAE ORadial Run-out of journal diameter
Bkzh (RA-88) related to the Bearing seat(Table A-88)
VISR AR 22 KT 3h i, — 0 22 RT3 AE RS, — i B Place the Ball Screw in identical V-blocks at both
ELEMEHRETNTIRZIE. Bearing seats. Place the dial gauge perpendicular to the

journal cylindrical surface. Rotate the Screw Shaft
slowly and record the dial gauge readings.

0.090 a1 - = - - Jr@i - QP

0.140 0.120 0.110

0.210 0.160 0.130
— 0.210 0.160 /
— 0.270 0.200
_ 0,350 0250 @7 F AT 5 3712 SRk 4E AV 2 E BRI m A E Bk zh @®Axial Run-out(Perpendicularity) of shaft

: : (¥& A-89) (Bearing) face related to the centerline
- 0-460 0.320 RPN AL FL S L AT SR I, — R 5 AT SRS, —ibig of the Bearing seat(Table A-89)
800 — — 0.420 BN £ S 3Em MmN T o RZIE . Support a Screw Shaft at both centers. Place the dial

SE)Ct7 Ct1OMIAS BT, BT IRIZIIS B1192-201345:, RAZETFMK  Note)In case of Ct7, Ct10 grade, KSS may use the standard of *EIR R POR SR ERON B E 9 B, (B TSRS gauge perpendicular to the end face of the journal.
LR =Bk Eh AR (R FR). Total Run-out based on slenderness ratio, which conforms to BAEUFOFLUAEERITTMI, Btk SRV TIES Rotate the Screw Shaft slowly and record the dial gauge
JIS B1192-2013. EERINE 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.

W N T 77 Y0¥
uonduosap |ealuydal

YUV RECH T 77 %3
uonduosap |eaiuydal

#A1KEE / Slenderness ratio= lu/do } %

lu : BBEERBEWACE / Useful travel(mm)
do: ZATH/AFRINME / Nominal diametor of Ball Screw(mm)

A811 A812
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@E3 F AT L VIR BB IR
FiE=REEAEDE) (R A-90)
R LFL AR L AT SR is, —iA i SR8 —Enei,
—IIEEUN & SRR R Z IR A T RZIE .

@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.

OE M FLAIT AR I AT EFRS RE Bk
(% A-91)
PRV 3R 3 45 42 KT 442 B3 TR g0 50 B T, —ih (B 4B B R st
—iRIEEUN 2 Sk IEMIZ RN E m A T O RZUE .

@

@®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.

@ LT 2HF M EBkEN (R A-93~98)
AL FLER VIR IR L2 AT 3 P, — I8 R L2 AT SRESE
—IR IR BN B Skt Ak 22 AT 4 S0 B T SR RSNB H B T 5k
ZIE . MEEI S EANER, RS HIT.

00 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.

)

A813

4 BRFRFARALTE

Material and Heat treatment, Surface hardness

KSSSRER L2 FL BOFRER iR FRAL TR FNTE [ AN FRA-99 . 100 7R -
FHRHETESERIEBESAEMBEES, BERALN
Al REIAEE .

® A-99 : — R BV BRRIALLIE FEE

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

MR HALIR TEEE

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

Screw Shaft
22T 4

S55C Induction hardening HRC min.58
(JIS G 4051) SEEN HRC.58

Nut SCM415 Carburizing and quenching
12 £ (JIS G 4105) BB HRC 58-62

AV RFFAREERARLAL AR REEE
7¥2)S55CH FuiE B T Z L FLIRIRLAT .

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

R A-100 : FEENRATREIM RFNARAIE FEE

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

Material Heat treatment Surface hardness
R AR REEE
Screw Shaft SUS440C Quenching and tempering HRC min.55
AR (JIS G 4303) Y NEIP HRC 55L4 &
Nut sSuUSs440C Quenching and tempering HRC min.55
W2 (JIS G 4303) oY/ NEIDN HRC 55Kk

)R FURE R L AL AR .

Note)Hardness on table shows surface hardness of thread part.

A814
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VFRE 2L

Permissible Axial load

BUREAEBRMANIERT LM EG TR BRE
ER&N, TRESBER AT, LA R85 22 4T3 & & £
Hh

REAERKE BB/, TERAAMRESGE HSZINF
FARLR R F7 8% 4 £ 3 e B A E 5% 1 3 Coa I PR o

E S AR AT A EGE A A TR

OB FEMNITRESRAHNITEAR

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

Also, when the mounting span distance is short,

there is a restriction on the permissible tension or
compression load and the Basic Static Load Rating Coa
unrelated to mounting.

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

Permissible compression load calculation for buckling

nm2E-I

P=aX ——— N BHR2LQR(Formula for Oiler)

LZ

a : ‘L FEH (Safety Factor) 0.5
E : #K4#&EE (Young ‘s modulus)

2.08 X 10° N/mm?2(MPa)

I : 24 5hE S /IVEMEE (Screw Shaft minimum moment of inertia of area)

L
I =67 d* mm*

d : 2+ HKE#R(Screw Shaft Root diameter)

L : %8 ¥ (Mounting span distance)

n : BURTIRIRL24T 225 773K/ B B (Factor for Ball Screw mounting method)

% ##-3% ##(Supported—Supported)
[ElE-%# (Fixed—Supported)

VFRESR

Permissible speed

LA R R T RRE T Hek L AL YR PR 1R . 5 iR $0R
WPR{ER 5 R, SBLATHMIEET,

S, e RAMMRES L, RRLIIBEES SHEIFE
BURBIAR PREZ IR -

@187 FliaF EERITRTENITEAR

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

Permissible speed calculation for critical speed

N =8 X 60-A? < El-g L
=B o Y AL min

B : Z&Z M (Safety Factor) 0.8
E : #K4EE (Young ‘s modulus)

2.08 X 10° N/mm?2(MPa)

I : ZiTHEE R/ MEMEE(Screw Shaft minimum moment of inertia of area)

n d4 4
1_64 mm

: T /1% E (Gravity acceleration)
: #H}AYEE & (Material specific gravity)
: 48] FE (Mounting span distance)

> < a a

71-[ 2 2
A= d? mm
4

: 22K 32 (Screw Shaft Root diameter)

mm
9.8 X103 mm/sec?
7,850kg/m3(7.7 X10-5 N/mm3)
mm

: TR R/ VEE R (Screw Shaft minimum section area)

A BURT Rk £2 4T 225 753K A0 B B (Factor for Ball Screw mounting method)

Il
AN R

[& £ - [E zE (Fixed — Fixed)
[& £ - B B (Fixed—Free)

3 3 3 O

Il
-
~
N

@187 FLATHIE AR DBV BRI, E4E A TR AR

Permissible tension, compression load calculation for Screw Shaft yield stress

P=0XA N
o : ¥R R 1(Permissible stress) 98N/mm2(MPa)
A : ZATHIEE/NEEFL(Screw Shaft minimum section area)
T
A= vy d> mm?
d : Z4T3HEIZ(Screw Shaft Root diameter) mm

A815

Y- 42 (Supported—Supported) A= T

B - % # (Fixed—Supported) A = 3.927
[E % - [E E (Fixed — Fixed) A = 4.730
[& £ - B f (Fixed—Free) A = 1.875

@ 1H* FREIFERHUF R PREZE

KT M FRIF SR RBREZ IR, — AR B IR RER ALY
NERIR B dnfE (22415 A FRIME X 1R ) R ik E L PR1E, 18
I TFRKSSIRER 24 L IX I BURER 24T, dnfEN R E A
KSSIRER 22 ¥ OB IR BB IR IR PREZ 1R A9 3,500~4,000min
A ZBESEAFEREHRIFEmMS, FHEEEAARAF.
mH, BRERIEE N, SRR E (T, RIS R e
SIS SRR E T TR A BUE R E A58
Higm S, EEIEALNF.

@®Rotational speed limit for damage on
recirculating parts
Generally, regarding critical speed for damage on
recirculating parts, limitation is established by dn value,
which is multiplied Shaft nhominal diameter of revolution,
but dn value cannot be applied to Miniature Ball Screws.
For KSS Ball Screws, please consider rotational speed limit
by damage on recirculating parts as 3,500 to 4,000 mint.
This value varies depending on operating conditions and
environment. Please inquire KSS for details.
Moreover, possibilities of breakage of recirculating parts will
be increased when using in high acceleration / deceleration.
Estimate criterion of the breakage in the recirculating
section is depending on the internal specification of the Ball
Screw, please ask KSS for more detail.

A816
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Ball Screw mounting methods

.
% [) 1B PR FA i
Axial play and Preload
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RN BB R RS AR NEA- 101 R A TREFEST
M AR % B ) R B 1 S 28 s AR AR X T I 5% 3R B 1R
iR, B BRI R E AR T LE R

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.

BE, TiRr PR IR LA L AT AR & 2 B F AR
oA E (B R (E 1t , & B ARRRER 24T L AR G (E R AT,
EirdhE E R AN E G P A E B M B B2 S
BIFREE R, FE ARG R A THRR X ARG IR, R fERIR AT B 5
= (B1BR J9 6, B3R A T e 100 22 AT S A 42 53 (8] Bt An S8 1 20 2,

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.

B TE"H G E. 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.
L : Buckling load (Fixed—Supported)

Emsd (EZE—3#)

L : Buckling load (Fixed—Fixed)
Edhfad (BE—-EE)

Motor / EaAL Slide / %3 Motor / B4l Slide / #3h
A g1 1 @ik @Axial play
{— - = = E = gi — KSSIR Tk 22 K1 B9 18] B 7 S F0 46 51 18] B B9 1F A B a0 FRA-102 Symbol and permissible value for Axial play are shown
HTT FR7Ro in Table A-102.
RERLLAT RS EFRAE PR S HE S INFRA-103F 7R Combination of accuracy grade and symbol are shown
L : Critical speed (Fixed—Supported) L : Critical speed (Fixed—Free) in Table A-103.
IRRRE (EE—X#%) IERRE (Ex—88)
, > ) < A-102 : [EBRFFS TG E B FRRY I A E
L : Buckling load (Fixed—Fixed) T Slide / Ba—] Table A-102 : Symbol and permissible value for Axial play Unit( 24 :mm
Tghta s (BE—EE) 1 ) ’
Motor / B34l Slide / %3} Symbol
—| ude/#e) _ _ = [ | BB 0 02 05 20 50
% — = Axial play 0 (Preloading) 0.002 max. 0.005 max. 0.02 max. 0.05 max.
As = 4 (B B 0(FRE) 0.0021 T 0.005 T 0.02 0.05U
L : Critical speed (Fixed—Supported) L : Buckling load (Fixed—Fixed) /Z#fid (BEE—EBEE)
IERRE (BE—x#) L : Critical speed (Fixed—Fixed) / IRREE (BE—EE)
&R A-103 : FBEFRMERFSHEE
Table A-103 : Combination of accuracy grade and Axial play
L : Buckling load (Fixed—Fixed) Slide / 3 Symbol
Elifs (EE-ED) - A I\mp}é"?}fg
Motor / ##l ; = S — el —  —3 RIS
Slide / &3 AN 0 02 05 20 50
] Accuracy grade
BEER
s L : Buckling load (Fixed—Free) / FEdifi# (EE—He) co C0-0 — — — — 0
o L : Critical speed (Fixed—Free) /I&FEE (BEE—BMH) oq
$ = ;i
I 2 L+ Critical speed (Fixed—Fixed) c1 c1-0 c1-02 _ . _ E
R 55 = 2o
ﬁ a IR (EE—Ew L: Buckling load (Fixed—Fixed) § a
3 FEehsd (EE—EE Slide / %3 C3 C3-0 C3-02 C3-05 C3-20 C3-50 N
*3 Motor / E#ll - *8
T2 . . B2
o9 ElA-101 : FHRLINREFE — ' C5 — — C5-05 C5-20 C5-50 &9
Fig. A-101 : Ball Screw mounting methods  — j .
L . c7 — — — C7-20 C7-50
C10 — — — C10-20 C10-50
L : Critical speed (Fixed—Free)

R (BE—-ae) SR BRA ERSME AR, FEIAALT.

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

A817 A818
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OFERIZR

E|A-104 :

ERTE, XA LUERRRIR 2 AT Y= B B, iE 7T B
HE RS ENHEMALEE, RSN,

EA- 1045 /R B BR AL AR TR ER £ AT AN TR (e8] BR ) MLA% R Bk
LTRSS M B B AR GRIRE) . TR

W, B E, TR (MRS B s E.

E]BRALAR FOFE AR A0SR M AL RS B2k

@®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.

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

Elastic displacement Curve (G#it{ufsphizk)

£6.0 T T T T
~ —— Preload type (FRAEH)
E —— Backlash type (i&lEpsEE) /
#H 5.0
E /
S 4.0 /
£ /
3 /
o
&
5 3.0 /’
2 yd
© /
2.0 /
1.0 / // Example ([
/ Shaft : ¢14
Lead : 3mm
0.0

0 100 200 300

| I
400 500 600 700
Load : fa# (N)

@ ESHNFEE

A819

THEEF' ZE PR RN ST A MEIBRR E , (BRI iR
BER T LU SN :
1)nﬂ?ﬂ%ﬁi§k
DEL K GRE AT SHEMRFERR
IFEEIERES
Eitt, MR ATRER EB R TEE .

@®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.

OFER &

RIR LT — MR R E2 MR 2 BN GEBR DB
EFE, BIVR S FE % KSSTRIR L AT 7T 50 & 1E T BURER
LLATHOFR R, SR A NBR K T 22 AT S AN AR B8] BR A SRR Y
WET % B KR SWMHTUE "% FIR R %, RAFELIMES
BIRISE £ iHRREIRR, A (R RELHD. B, BE BR—LE
FAEIRR SRR (BTN E RO A SHRER), B % 7 ShfE1ERE
TR,

_Lead/ &%  lead/ 8%

‘ Nut / 428

Screw Shaft / £24T4h

ElA-105 : FAXSRMERATERTS
Fig. A-105 : Preload by oversized Balls

OFIENERS X

EENEHERRKRLNTEERZE . FLL, BEH
RO TR R E R T ESh AR, B % sh AR E
EIE. FUE BN ERRERRET, SREFIERE.
AT EEE R (HEEFRLIA0), ENEREE—TE
BIE M THATNE . Bk, JEE & R B & AR A IR
W SHEHES~EER, BUETE. LN, EaHE (R T
RN ROHIRE) 2B A T shll%E, HUFER.

@®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.

) Nt/ 225 ”
/\/D/”FW”F

Spacer Balls / & 5& 0%k

)

)

0

% /

Screw Shaft / #4414 Oversized Balls / X SRk

[ElA-106 : [EIFRRER
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.

A
o

Torque Measurement example (%ENE R

*RET LR, B R E R st IR A RS K.
*Torque wave in this diagram is exaggerated for
explanation.

O

g |- T
£ 5-0 iStarting Torque (f2zhi%E) |'_
® ||
-]
@ 2.0
= Ball Nut trave
E 5.0 752 |(Mm)
-115( -10( 50 ] 50 10C
2.0
4.0

ElA-107 : BhHAZENE R
Fig. A-107 : Dynamic Drag Torpue

measurement
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| @L4ITH#MNIYE Screw Shaft Rigidity K
i&éﬁéﬂ: ?FHEI /%gf_t E"J NIJ :|\$ (1) BBREN (MmAEE —8MmE) (EA-108)

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

A
[
2

@ o
(o] N~
4 e
1]
=

@
uk
]
o)
o)
]
19}
=

A-E
Ki= ; X1073 N/pum
ERZHWE, A TIRSHALIWELBRE JE8E AN In precision machinery, to improve positioning accuracy of

1, WA i3 26 22 AT 5 R G EE R I M FE T THR T the drive screws or to increase Rigidity for load, the Rigidity
B LA R G RIRIE I T TR of the entire Linear Motion system must be examined. (2) FmiREE (ElA-109)
Rigidity of entire Linear Motion system is as follows. In case of Fixed-Fixed mounting in axial direction(Fig. A-109)
= FL 00w
1 1 1 1 1 T HED Hm
K = ® Tk T v e
r=L/2BH R SR KRB ALFE, R N EfR .
K @ A ZATH R GEE R IR (Total Rigidity of Linear motion system) N/um The max. axial displacement occurs when r = L/2. The formula is as follows.
Ki : 2231 5ROMIME (Screw Shaft Rigidity) N/um
Ko : BEEAINIME (Nut Rigidity) N/pum 4-A-E L
Ks : #EH&RINIME (Support Bearing Rigidity) N/um Ki= L X10 N/pm
Ka : SREFFNEHH 22 ERAOMIME (Nut, Bearing fitting part Rigidity) N/pm
A : 22AT4HAN R N TE AR (Screw Shaft minimum section area)
O HALITMALEFHNIYE Total Rigidity of Linear Motion system K e
4
Fa
K= —( N/um
0 d : Z4T4hE12(Screw Shaft Root diameter) mm
E : #[K#E = (Young ‘s modulus) 2.08 X10° N/mm?(MPa)
ro: HEEE S FMEE PR IEES (Axial distance between fixed point & Nut center) mm
L : LZ8 ¥ (Mounting span distance) mm
Fa : BRI ARGRZ ML TaEk N
(Axial load applied to Linear Motion system)
0 : HALITHAZIRENBE pm
(Elastic displacement of Linear Motion system) Eitt, FEhE A diFad| R LA i M B ES TR TR E .

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

Fa

0= K1 Hm
¢
¢ =L/2
s\}f)?p:' o §
k3 $
gé i
Fa 7 Fa
#2 4l
&3 v [ &9
L
[ElA-108 : Hh[= 4 E E—B HEf EA-109 : i E E
Fig. A-108 : Fixed-Free in axial direction Fig. A-109 : Fixed-Fixed in axial direction

A821 A822
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QIEZBMNIE K
20184E4IERYIIS B1192F 4R E T imEE:MI MR HE L
K KSSIRIBIISH E BT E AN T EIR L ERRIME

(1) BRAR B EIPRERAB HINI 1
P42 B (B B AUAS RV IR BRI B NI K A R R E

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

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

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

Kz : B2RAYIEILE2NIME (Theoretical Nut Rigidity) N/um
Fa : %H[E)fa%k (Axial Load) N
O : HmEfAaEFaftRE TS E pum
(Amount of Elastic displacement at Axial Load Fa)
far : #MEZRE(Correction factor) = 0.67
O =) X Fa?? (pm)
_ C
k= Z¥3 X Dw'? X (sina X cosB)*?
ko« RIS 2 (Rigidity characterization factor)
Z : AZHAHAEEREE (Quantity of loaded Ball) Maqty.)
Dw: {N¥KE 12 (Diameter of Ball) mm
a : WELUEERER A (Contact angle to the thread groove) [ (deg.)
B : §#EA(Lead angle) E (deg.)
C : BMRLER RTRENHEE R 0.52~0.58
(Coefficient depending on the material, shape and dimension) (0.52~0.58)

EAFE YA S Calli30% Akl [a fa gk 1 A AT, 125 H0IR
WERNIMEEK: B RSTR AmE A H R AT ES R
HCari30%AT, T TR B EITE.

Fa
K=K X ( ———)¥ N/um

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, it can be easily calculated by
following formula.

0.3Ca
Kz : R~t&birE a2 &M1& (Nut Rigidity in dimension table) N/pm
Fa : 3fiE1fa#k (Axial load) N
Ca: EAXRFESNFE (Basic Dynamic Load Rating) N

(2) FAEXIAR (ZiEIBRAIAR) BNt
B R T AUAR VAR BB IR AR NI K AE B[R S 2 Fa A T
EEF89 22 AEUTE ABEE, T ZHE s HFaf)
g, AT E.

1/3

1
K = 232 X ; X Fpro N/pm

(2)Rigidity of preloaded Ball Nut
Theoretical static Rigidity(Kz) of the preloaded
single Ball Nut will become a fixed value if axial load
(Fa) is less than 2/7 times of the preload amount
(Fpr) regardless of the value of the axial load(Fa),
and this will be calculated as follows.

ko R4S Z#(Rigidity Characterization factor)
£ M AR A (See formula stated above)

For : FiJEf2&L(Preload amount)

A823

£ & Ch e (B B 5 0) B4 (B th S B TRUE B AR B R R E
m&xEIEK.

Eltt, FFEEAE AT

it 3hE) fa EiFa B d TR E Fpri B AR, HHE AR5 $1Z
BHYIRILERNI BRI

HE AR T A HE Bh A Ca 5% O TS B 4R 39
BRI K2 R %" FUE 51805 b FRIE, AT
RESHE.

pr
/', = X - )13
K’2 = Kz X( 0.05Ca ) N/pm
Ko : RFRSAREAIZERNI4E (Nut Rigidity in dimension table) N/um
For : FiE$1%% (Preload amount) N
Ca : EAFIERN21E (Basic Dynamic Load Rating) N

OTIEFHMANNMYE K
SRR RN R R R AR HE &M S, FIHEG 0
AEER

O FMMFARLELNME K
P R 2 AR K R T A BB HO M 1 [l 3 B R S5 A AR T
7, ARNBRIERFHHZE, FRERASRIMEIRIT.

@ LTV B I
SiEfr ALt , ArhER R EMREER ), FEEEH,
A TR,

32T L 180

6= nagr X T X100 deg

: 17756 (Torsion moment)

: Y1TE4E 2 (Modulus of Rigidity)

angr 4 o

(i A T S S A 4 ) A B Oatl iR o

: Hl 5B a9 (Torsion angle due to torsion moment) deg
: W2 5ihin 2 ERAYEE S (Distance between Nut & Shaft end support) mm

: Y ATEHER (Screw Shaft Root diameter) mm

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

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

e
+
[%]
=

The theoretical static Rigidity K under a Preload
equivalent to 5% of the Basic Dynamic Load Rating Ca is
described in dimension table. For Preload amounts other
than the above, it can be easily calculated by following
formula.

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

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

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

N-cm

8.3X10* N/mm?2(MPa)

YN KECH T 77
uondisap [eatuyda)

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

0
= X ——— X 3
da=r 360 103 um

r: 5f8(Lead) mm

A824
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Basic Load Rating and Basic Rating Life

OEFTEDN A CaSEPTES
RIR LA NBES B 25— HERMRHKR LT AEERR &
HTEITH, H P o0%HRIR LA BRIRE FURIK R E IR
BRRIEMMSBR S RENRS THRER AR
B CaB IR FEF 6 A100 7 R 513, 1Z{E LACa
PR R ORRLINFE S FLLOA F BiZE A
EHCatfE, BEUATEAAKKER.

@®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

IteSh, =1 Sa 3 2 B 4T AT A9 2% 5 $a 2 Fam t AT @ i3
TRAK

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

Fa min + 2-Fa max
Fam = 3 N

Fa min : S/lESE (Minimum Axial load) N
Fa max : g A%MEfE (Maximum Axial load) N

e
+
LE
[%]
=

TN T 77 ¥

uondusap [eatuydaL

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 =( Ca X 10° rev the following basic formula.
f-Fa '

TR B AR B Lon S TE BB Lok R R EUEF BT,
AR TARITE.

Also, in place of the total number of revolutions, the
Basic Rating Life can be expressed in hours:Lion Or
traveled distance:Li04, and these can be calculated
through the following formulas.

L10h=(¥ YX Lo Bt hours) Ca : EAFEFNH (Basic Dynamic Load Rating) N
60-N Fa : 3= 6%k (Axial load) N
N : %R (Revolution) min~!
r: S (Lead) mm
r f : AR (Load factor)
L10d=(1706 )X Lo km f=1.0~1.2 JLFLIRS). Tohaat

(for almost no vibration, no impact load)
f=1.2~1.5 FHEHR AL

(for slight vibration, impact load)
f=1.5~3.0 BRI HERT

(for severe vibration, impact load)

—RIEA T, ERTRENEEAHAREE, HEBITAR
A5 A LR R, TR R UK F A m S 2 Fam AL
RNy, REE L BESR.

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

. . Fai3-Ni-ti+Faz® Nyt +Fas® Ns-t3 1/3

Axial load Revolution |Frequency of use| Fam=( ) N
L El Ak 3 LEIR FERm%E Ni-ti+Nata+Ns-ts

N min~! %

Fa: N t

Fa> N2 t2 N Ni-ti+N2-to+Ns-ts -

m— min~
Fa3 N3 ts t1+t2+t3

A825

EVRRAFSNITEARLUABRS RE THR
ARTR, BRAEX NGB UK AR E G AR H 25
AHTHHEAR.

20185 HIERIIS B1192FE5EPME T AT B E AT E H
BT R E [RS8 5 mANTALE A 2. E ik, BRI A NEE
EoitEHER LU AR ERTEAR.

O L EHHEFRNEGITHE
EAGBHA RS SERHPERAMLELRENT(SRE
A-110), FTAEHEH & MRFEM S SE S, IR —
Pl = & R0 (Flaking) YR8 i A& & T E AN
T

-9/10
L'io =( L1iow™®° 4+ Lioe)t%° ) rev

Note)As the Basic Rating Life varies due to lubricating
conditions, and contaminations, Moment load or
Radial load, etc., this should be considered a rough
estimate only.

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

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

The calculating formula is as follows.

L' : ¥BEfhSANSBMIEE KE® (Merged Basic Rating Life of contact point A and B)
Liow : JRERIEfM S AMIAYER E %4y (Basic Rating Life on contact point A)
Lioe) : JRBRIEfM S BMIAYER E %y (Basic Rating Life on contact point B)

Nut 328) Nut (328)

Load direction

o v VX

s BB , ,
\Contact point A Contact point B , '
4

GEf= A) (3Rt =B) N

\1\_ .Contact point B
(3= B)

Contact point A
(M SAY

Shaft (£41%#) Shaft (&%)

ElA-110 : F 8 F E R RBREEAIRTS
Fig. A-110 : Ball contact condition by load direction
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@ L EFEHFHNEGITE
FETERRARLALR AR SN, ERABRET, WK
A4 A BT B & NRREM SN TESE®, ¥
R & 4 307% (Flaking) BB B S A F & .

ASWNERMEINFERT, SRER IR TS INEIA- 111 ER 7R 38
FLFBBIAR /N AR BT A R AR 2=
FERBIMNBEEEVIRE T, S S A BRI ZSHERE.

Contact point B
(M= B)

Contact point A
(R A

Nut(#2£)

Shaft(£4+1%)

, 2}

Amount of Elastic displacement

MR RIR N

EA-111 : FUEERRS THREREMRTS
Fig. A-111 : Ball Contact condition under Preload

SNERTARFfER T AL /S, M AU B SR M AR B K, 42
ik B BB L S /)N (EIA-112)

LR, 15 F TR A B TR B I 24 SR M B3R L,
ARTRHE.

BEAANERGEEFHEALN, TR & MEM S

HFEE.
Fa < 27 Folit

Fa
Famw = Fpr X( 1+ 22X Fyr )32

Fa : SMEREHMEIfA%k (Amount of external load)

Faw : {EF T S AMIAY %0 E 237 (Axial load applying on contact point A)
Faw) : {EF T S BMIAY%HE 137 (Axial load applying on contact point B)

For : FUEDAE (Preload)

Fa > 2./2 Fprfit

Faw = Fa Fae = 0

JE) AFIBEISAEL S EIHE R

A827

Contact point A

@Life calculation considered the Preload

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

The contact point of the Steel Balls is described in Fig.
A-111, when Preload is effective by oversized Balls. The
amount of Elastic displacement is described

schematically by oval(contact ellipse).
Both contact point A and B are evenly contacted under
no load from outside.

<:|Fa External load
INER G E

b4

Nut(#28)

Shaft(£+134)

Contact point B

(R A (3%fR = B)

ElA-112 : SN ABIER RS TR IMBRIEMIR S

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

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

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

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

In case of Fa = 22 Fpr

Faw) = Faw - Fa

222 2

In case of Fa > 22 For

Note) Load direction of A and B is opposite.

FRBE ERITE SNBSS E, T EEMSA BIEE
F4 (Lwow L), TEBH_ESRHBEHFD.

Ca

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

Liowy =(—— )3 X 10° rev.
f-Faw
Ca
Liocey =( —— )3 X 10° rev.
f-Fac)
L'to = (Lo 1% 4 Liocsy10/9)-9/10 rev.

) AR ER, Bt S A INR AR S T S For
ZAMERE G EEF®.

OEFTERNH Coa

BRI EFH N CoaRIBTEAT RAR NHIHERER, (F5NEL
EIHE E FENER A K A B ERIF I NERE 1£A491/10000
BY%hEERIE Fa 3 i CoatFiE FR>T R IZE AT E
i CoafER FIRITERIERESHRFRIEE L (10min
TR AEES. ERMAATHEEESHIBERATIE
Mo {5 A o L B, SR 408 ER AN 2% K1 A fa#iFa max AT R Rk
He.

Coa
fs

Fa max =

fs : BRS R4 R (Static safety factor)
fs=1~2 IF&@{TAI(for normal operation)
fs=2~3 BIEzn. AR (for vibration, impact)

OFEEZE Hardness coefficient

REEE NTFHRC58(654 HV10) B, EEXME AT Esh 2%
CafnE AT EFF T3 Coait I THME . BT FRFHITHME

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

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

Ca’= f-Ca (N)
Coa’ = fn-Coa (N)

fm( Y=
654

fho = e Y=1
654

fo, fro : FEERE(HED
Hardness coefficient
(See formula above and graph right)

H. : #KTEE
(Vickers hardness) Hv10

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

@®Basic Static Load Rating Coa

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

Hardness Coefficient(F&E &%)

=

W

w09

iy

508 A\

|5 \\

S o, N

(0]

g \\

g 0.6 \

w0

g05 \\

©

o N

] fh
T 0.4 \ \

fho \\ \\‘
~ T ——

[ —

60 55 50 45 40 35 30 25 20
Surface Hardness: #E#E(HRC)
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Ko e @f&#%E Load Torque T, Ko

P — 2o

= gﬁﬁﬂiﬂﬁﬁ P-r-A _ (F+umg) ) =
T= Tﬂ X1073= W rAX1073 N'm

Driving Torque

HR LA RGN TEH TR

P : HhEfaE (Axial load) N
Driving Torque in Linear Motion System T is expressed according to the following formula. F : fa#(Load) N
m : BEN¥IERE (Mass of moving object) kg
T=Ti+T+T:+Ts N-m g : E/IMNIEE (Gravity acceleraration)=9.8 X 10> mm/sec?
r : 52 (Lead) mm
T: : IR E ISR (Acceleration Torque) N-m U TBENEEEE A B (Sliding surface friction coefficient)
T, : ta#Hi%E (Load Torque) N-m n : FE (Efficiency) =0.9
Ts : FAEEIH%E(Preload Dynamic Drag Torque) N-m A : BEEE (Reduction ratio)
T : Efb3A%E (Additional Torque) N-m Moving Object / &4
/
SE PR T FR A AT R P O HLAE m\ I |e=r
T ~T;A A TRKE. [ ; |
When Motor selection, Driving Torque in Linear Motion System is needed. r m
T1~ Ts can be calculated by the following formula
Motor / B84 — — i — —
v L
ONNEF~E/VHIE Acceleration Torque T:
T;=a-I N-m
a= 2N e O£z Preload Dynamic Drag Torque T;
60-t
For'r
T:=0.05X (tan B) 05X ———— X107 N-m
I = Iw-A2+Is A2+ A+ kg-m? 2n
Iw = mw X( )2 kg-m?
2n B : B2 (Lead angle) deg
, For: FUES1 2K (Preload) N
Is = ms X( 8 ) kg-m? r : 5 (Lead) mm
ms = 1 ( 2)2><L><\( kg
a : FAMEE (Angular acceleration) rad/sec?
I : &M (Inertia moment) kg-m? @ Hfthif%E Additional Torque T.
¥ @ Iw : BEnIRY BN iR B AV IR AR kg-m? i R AN P O EE o {510 ST 42 SR A EE R AR B Kl E R R R E S . ¥ @
I‘;g § (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 [%‘2 g
g 2 Is : Z2KT4MENIS%4E (Inertia moment of Screw Shaft) kg-m? seal resistance Torque, etc. g 2
g 2 In : Z24TEMMIBT S5 ZH 1B 4 %E (Inertia moment of gears on screw side) kg-m? § 2
&3 Is : EEHLMAEERZARMESE (Inertia moment of gears on motor side) kg-m? &<
&3 mw : &4 E (Mass of moving object) kg 3
ms : 224144 E (Mass of Screw Shaft) kg
r: S (Lead) m
d : ¥ 4H5MNMZ(Screw Shaft diameter) m
L : £4T%4E (Ball Screw length) m
Yy : EEE(Specific gravity) 7,850 kg/m?
A : #iEEE (Reduction ratio)
N : B4R (Motor speed) min~!
t : INEEHE (Acceleration time) sec
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i w | SIB Y B A4 FE B8] (8 R 0 @
] 2 IZE%;}%S;TE—J;*% Inspection and replenishment Interval of lubricant =l 2
. . . Lubrication Inspection frequency Inspection Items Replenishment and replacement frequency
Rust prevention and Lubrication BT % RBEREER TR D FES B AR

Replenish at each inspection,
depending on tank capacity

Automatic intermittent

@®Rust prevention lubrication Weekly 0Oil level, contamination

O EE
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.. AR I v S s s, JEWIRN . . . . . . i § ﬁ[‘%”ﬁ 5EE‘EE;§% 3 D=} V] SEEy
KSSIREKR L AL LUK EAE MR RTR, SRR B G5 E A A KSS Ball Screws are applied anti-rust oil when shipping in B EhiE&kn = RIE SR, A SRR EMERT.
&SRS RIS H e, HiaikEE maEshiE . RIERE case of no specific instruction. This oil should be removed Replenish annually or as necessary,
PREXR, Al ER miigikaE, B KPERRTESS before use. Wash Ball Screws with cleaned Kerosine and Crease Every 2 to 3 months iniially Contamination, $Eze;|g”;f g;;(;z‘r’:;t;"r';ar:xiuld be wiped off before
Bt E S, BUEEE. apply lubricant(Grease or Oil) on Ball Screws. As g E{THIE2~31 A swarf contamination re-greasing.
53 ’ s B8, TR BESIENT—R, BB EEREBIT
JE)KSSIHERBIBF M E T RA St 6E, A B &iER . customer's request, specified Grease or Oil can be @;m@wmﬂ;‘éﬁé = BB 2T
Eit, R R B E IR S TEIZER, Flat S 4552 applied, but it should be noted that they are not suitable
2 E4 SEHNET S o o] Bl i Oil bath Daily before operation Oil suface check Set a rule for replenishment as necessary,
“iEG.S TR . EFERMRFRER, for long term storage purpose and rust might occur. Lo y ﬁiﬁlpﬁﬁ hace o depending on amount of wear

QiHE

1% FRBRZATRY, 2 FUA KB BN 2SR ALE T KK
YRR L2 KT (% I F a 10170 SR R T AT LA B R T &
BRSO TR, LUK B BR T S M AEE T .
RERLL KT REIB A R 4 st B I At i - 55 A s s S
A, —RRER I I SR 2 BB ; 15 R ShiEIB R, B AISO
VG32~68(iE Fit). tboh, IRBAREFHBTHIEEE
B A5 R R IMBLRIR AT, s I R N AT g S 5|4
TREFRIFR . A AR F B A EHEIFRERLATEERFER
ERt, &R0 0B M RERIKSS IR 255m A5 . B T X ENESS

M BRIRE LR, ZFBMSG No. 1(FAE 1S)/mis; BFaiE.

—HRFI&RT, £EMSG No.2(FAE 25 ) M. i ¥1HESRE
B101TA Ry “MBLRIR AT T FHAE" .

— AR A SR TS BGEE TR R 51

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

Recommended lubricants for normal operating conditions

Lubricant Type Product name
S Fh FrRAR
Grease Lithium-based Grease KSS original Grease MSG No.2
AR fREHAE KSSJF %¢i#fE MSG No.2

Lubricating Oil
bEDi=p:| T BHE REIE ik

Sliding surface Qil or turbine Qil

Super Multi 68
Super Multi68

OEEMF 78

& AR EERT, KRB ERE A E2~31 R, R
Rt AERLIE BN, FREHERALHS, HFIREFE
i FEE N HR AR, B R B IR S T &R,

@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.

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

RIBHFEBELAE.

O@NEEBAERIP B (51)

D nERERER, FRESRTFE,
VI B3R FRRIRIK 44T .

D) ERERAM(ERFEREZT)BELIH EHENEER

HEERE .

TR ENIRE, RATGEB AR E AR ANERRE.

3)KSSIRERZAT K
FRERE IR TL.

Elitt, 2B iR RE LA 5 R T AR R 5
BBRTFE, ERALH AR 28 R Fmm,

TBE R MFLEI N FEERE .

FERIRZATH EBTIZ R, FERERIRRBIBOER S thik ik
HERE . RATREEIRRHEE BN SR, HITHRNES

HEERET MR % RIEFE.

@®Grease-up Procedure(Example)
1)1t is desirable to wear rubber gloves, not to handle
Ball Screw by bear hand.

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

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

4)In order to apply Grease entirely on the Screw
Shaft, move the Ball Nut over full travel manually, or
install in the device and do running-in.
Remove any remaining Grease on either end of the
Screw Shaft.

Please consult KSS for details.
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Dust prevention

RRLTWIZEBANMRBENEYRZY, TS SHITREE  In Ball Screws, if dust or other contaminations intrude

RVBOE IR BRI ST B IR SRR IR ZE, M EREEZ 4T into the Ball Nut, wear is accelerated, the screw groove

T ETE AR ATRER Lid1ER & 4, BRI SERIFPEF  will be damaged, circulation will be obstructed due to Ball

MAGEEESHER, UG 22T 3INE. 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.

Bellows Telescopic pipe
AR RIFE & 1  BEmEE
gVMvM—‘l (S ——

b | S

ElA-113 : fIERRIFEMMEEE
Fig. A-113 : Bellows & Telescopic pipe

KSSTRIRA TN A IEMBURBR LT 45 =, EMIELIRIT.  KSS Ball Screws are concentrated on compact design for

Hit, BRFNEBNESH AT ZFTHR T FEZETRT, a feature of Miniature Ball Screw. Therefore, all models in

BEHAANTABEBRIAGRESARESHMAETH, BIE  the catalogue are the dimension without seals. Please

AR, RERI SRR LS, BUEIRBE. inquire KSS if seals are required. Please note that Nut
dimension may change due to seal installation. Some
models cannot install the seals.

A833

R E AL TE

Surface treatment

HFREER, RRR AIXNRIKR LA L ERE AR KA R
B 5 < AL IR LARAR IR B IR AR AfniE. FEH R 38
B, B EAA QT

OKSSIR{EE R B IRBRKLATINITR
- REE, AREEAE .
-EFROIFEET, ARNEEY—, T RKL
FLEOEIAEHFIE o
- BRERMRY, AAIMSFRIPIHLE
- RIRSEEEEN, T —HHITEMERE.

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

@Feature of KSS Ball Screws with Very
Low temp.
Black Chrome(BCr) coating
- Due to thin film thickness, mating part can be
applicable with BCr.
- Due to strict production management,

film thickness can be treated equally and smoothness
is kept.

- High anti-rust ability is possible.

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

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

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

O5i%EENIRIEHIE Examination data of anti-rust ability
RIBEKIEE RIS OIS 22371), (FRREREFHITHR F o TR ERDO TR,

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

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

- 4% / Data : E7KIREIR I 24/ S BN LA BOARITAELE R CRUEM /N, B IR 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)
RN S (EHE)D
Sample A(BCr coating) 93
KAEA(BCrAbIE ) '
Sample B(R coating) o8
RFEEB(RALIE)
Sample C(M coating) 34
IREEC(MALIE) Sample A Sample B Sample C
INHEA B HEC

OROHSIESHFAY About RoHS compliance
KSSHRIK IR EIE LB R ANRIKR LI 7~ N B =X T RoHSIE S HE M ENE, TEFFEROHSIES -

The amount of hexavalent Chromium in KSS Very Low temp. Black Chrome(BCr) coating is less value than the based
on RoHS regulation.
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B o [N N I R p— =i
| TEm IR AT T O B :
Traceability Calculation example of characteristic for Ball Screws.
KSSRIRZZAT S FE R B P45 G BO AR, (E BB SE I BO4E 2B KSS Ball Screws are manufactured from rigidly selected 20184EHIERIIIS B1192ESEME T HEHERARTE S Load direction and Preload will be taking into
BEECRNEEEETHIT, ARESTIFE/ZREE.  materials in our temperature controlled factory. They are BN E B E A mTUE G d. B, NEGRR AT N EE consideration when calculate the Basic Rating Life by JIS
I, RA—F R HE SR, manufactured using the latest production equipment, with it EHIEA U AR ERTE AR, B1192-5, which was established in 2018.
HIM R EARNRAHLIAREEEMMAIKIE(EB A consistent quality control supervision ranging from the Therefore, KSS uses a calculation formula of Basic Rating
A-115) M ELERF(BH A-116). production process to inspection and shipping. BI1 « EHEH Pick& Place Life for Miniature Ball Screws that is conformed to JIS B
ANTE USRI LA EIE & FirEE 2R E (BBH A-114).  Certificate of inspection, Photo A-115, or Inspection Exan'wp-;ILe 1. Vertical Pick & Place 1192-5.
547 RSHEHENE RERCERETIEFAHALNETRE,  report, Photo A-116 can be provided as your request.
BEEAE RS, TR BB RERE. The Ball Screws produced by KSS have a serial number RIFLIIE STERFMH
which is marked on the Nut (refer to the Photo A-117). Ball Screw model and operating condition Operating pattern (iG{TEHA%E)

Record of inspection and production trail which is in
correspondence to a production number, are stored in Up (7

KSS and inspection data can be retrieved by inquiry of a \ Mass / THES Spled ®

serial number. Up&Down (ET#3D) =10kg GRE) ® @
m @
|

LESh, LB IS P RARIRIAE RS, BB IR AT However,some products may not be applicable for serial ] a ——
number, please ask KSS for more detail. ® (.Il;l'frFEﬂe)
@
@ @ ‘ Down (T~p%)
¢ N 1cycle (1F#A) =0.68sec

REASWKEL CERTIFICATE OF INSPECTION

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

T MMM RIR, HHEEGRERAHG B CRKIEMSD .
AREFIAB R AL, [ £ A5 & 8T BRI RER AT

F—TIZRIREETS WNEA-118FF 7R,

fuefoog '?E:ﬁ:%ﬁgszeﬁgzl —(2[{2‘3—)14 KSS CO, LTD
INFATH FBENTFATAFILAFTIRI-14 Head Office: 1-22-14 Yaguchi, Otaku, Tokyo 146-0093
T947-0043 TEL 0258 (82) 5577 (%) . ) TEL 03(3756)3921
SRR R Load direction(Ball contact point) should be considered
, et ’ ek in calculation of lifetime for Vertical axis application.
Eﬂ?ﬁﬁ*?ﬁﬁ*zﬁgﬂ&'” mtﬁ;‘jﬁuiﬂ?fmﬁ'” Load direction is defined as plus for downward, and as
ownward loa Upwa oa f PRI
Ball contact condition Bl S ot candition m:jnus fc:jr upward. Th8e status of Ball contact point is
BB - N -8 - . ifi i - . indicated in Fig. A-118.
BA A-115 : B1%iE Photo A-115 : Certificate of Inspection EA-118 : 375 [FISRE AR S
Fig. A-118 : Load direction and Ball Contact condition
FERARSH Ball Screw spec.

. - F=p10mm Shaft dia. = @10mm —
#a EHM;: M M @l
l%E 3 @ BEX—LDL# S#2=10mm Lead = 10mm [% S
=8 | HARFEFNAF Ca=3,300N Dynamic Capacity Ca = 3,300N )
g& RIR 224 24K =180mm Total length = 180mm gg
;‘3% EERE=20umIA T Axial play = 20um or less %%
&9 A= - 9

} I : BITEY Operating Pattern =
BEIRE=0.4m/sec Max Speed = 0.4m/sec
i **23210mmhAt2,400 mint *% 2 400 min~! because of Lead 10mm
S NIRRT =0.02sec Acceleration & Deceleration time = 0.02 sec
. *>*E OGO **(DBE@ in diagram above
BE A-116 : KERESHR BE A-117 : &5Eme ERATE]=0.2sec Constant speed time = 0.2 sec
Photo A-116 : Inspection report Photo A-117 : Serial Number **[Eth@®) **(2)®) in diagram above
{Z1EFFE)=0.1sec Halt time = 0.1 sec
**Eh@)® **@)(®) in diagram above
1/E#A=0.68sec Cycle time = 0.68sec

A835 A836



e ¥
I‘ﬁ w BERgEFoHITE EMETARTHOBEHMEESEGEREEIMHEL  Calculation result of the load condition and speed p% ®
ﬁg Calculation of Basic Rating Life BN TR, condition(revolution) for each operating patterns are as H g
= Y A PA E
RIARE, EATEESRUTSBITESE. below.
Basic Rating Life is calculated in the following procedure. Condition Axial load Revolution Frequency of use
s A= S gk IR ERE
- Fai(N) Ni(min=1) ti(sec)
EMETARTH EMEITARTH EREAECREEEMS)
FEREHRITE REEHHITE HEN O FNERNITE (DDown & Acceleration / TREMIE —101.9 1,200 0.02
Calculation of Load Calculation of Speed Calculation of Equivalent load,
condition for each condition for each Equivalent revolution in each Load (@Down & Constant speed / TR 98.1 2,400 0.2
operating pattern operating pattern direction(Ball contact point). @Down & Deceleration / FHERE 208.1 1,200 0.02
l @Halt / {21k 0 0 0.1
(®Up & Acceleration / _EFIE 298.1 1,200 0.02
it i 51875 T CREREE L) A9 B PRI RMADR ©Up & Constant speed / LHEE 081 5 400 0
ool Life with MEEHAHTROTAEEGNITE FEHGMITE ’
aiculation ot total Lite wit « Calculation of merged Basic Rating « Calculation of Basic Rating @Up & Deceleration / EFHEIE —101.9 1,200 0.02
takln.g halt. time into Life in each Load direction(Ball Life for each Load direction
consideration. contact point). (Ball contact point). ®Halt / 21k 0 0 o1
AR GEHR, H(E) AR TRE, —(F)A plus(+) indicates downward load and minus(—)
BN indicates upward load.
3) it EE R EA R CREKIEM =) BEN T 5. 3)Calculation of Equivalent load, Equivalent
1) RIBEARRZE GE1TH ) itHEABE G 1)Calculation of Load condition from Operating pattern FEMITE revolution for in each Load direction
TREHNEMEITARNAE LY Load condition of each operating pattern which is numbered HEEEETARNTERANAEFARE, TE S 5 (Ball contact point)
TR is as follows. HEAHHECRKEM S WENRE FNEIR. As we could calculate the applying load and direction
FEMRB FNERANTEFRAEAS25TTAIITE A in each operating pattern, now we calculate the
OTEEMI=E (MDown & Acceleration Equivalent load and Equivalent revolution for each
Fa;= mg — ma = 10 X 9.807 — 10 X 20 = —101.9(N) Fai = mg — ma = 10 X 9.807 — 10 X 20 = — 101.9(N) Load direction.
QO TEFR (@Down & Constant speed area Calculation formula shown in page A825 will be used
Fa= mg = 10 X 9.807 = 98.1(N) Fa = mg = 10 X 9.807 = 98.1(N) for calculating Equivalent load and Equivalent
O THERIR (®Down & Deceleration revolution.
Fas= mg + ma = 10 X 9.807 + 10 X 20 = 298.1(N) Fas = mg + ma = 10 X 9.807 + 10 X 20 = 298.1(N)
@1$-It @Halt . —C Fa;3-N;-t; + Fax3®-No-t + Fas®-Ns-ts + ...... + Fai-Ni-ty )1/3
Fas=0 Fas = am = Nit: + Ntz + Nots +......4 Nit N
®LFHhix ®Up & Acceleration
Fas=mg + ma = 10 X 9.807 + 10 X 20 = 298.1(N)  Fas = mg + ma = 10 X 9.807 + 10 X 20 = 298.1(N) N = Nyt h Notet Nots + oo t Nt
©®LHEFR ®Up & Constant speed area " tt+t+t+ ... +t
Fas= mg = 10 X 9.807 = 98.1(N) Fas = mg = 10 X 9.807 = 98.1(N)
@LFRIE (DUp & Deceleration RABAECRKRERSDNSITEEREZENEMNAE.S  Now calculation table should be re-arranged as below by
Far=mg — ma = 10 X 9.807 — 10 X 20 = — 101.9(N) Fa, = mg — ma = 10 X 9.807 — 10X20 = — 101.9(N) MR EE RN TRATR. load direction, and Equivalent load and Equivalent
@1 ®Halt revolution in each load direction are as follows.
Fas= 0 Fas = 0 Downward load / [a] F$1%; Upward load / [H]_EfaE;
Conditi Frequency of use
e H ondition Axial load Revolution Axial load Revolution Bz
nE, ere, I A 5% R 5% ti(sec)
m : BERE = 10 kg m: Mass = 10 kg Fai(N) Ni(min=1) Fai(N) Ni(min=1)
f‘%g g : E‘jﬂ]uﬁ}?_ = 9,807 m/sec? g : Gravity AFceIeration = 9.807 m/sec? ®D°p§" %Acceleration _ B to1o 200 0.02 ?gﬁ}g
I 2 a : fEE a : Acceleration TFem i
g N o N . fan
5o i%5200.4m/secBTRIINER B Acceleration up to 0.4m/sec ®P;Fg"%§‘ic°"5ta"t speed 98.1 2,400 - - 0.2 58
oS+ (D O
gﬁ a = 0.4/0.02 = 20 m/sec? a = 0.4/0.02=20 m/sec? @Doﬂgnﬁ%Deceleration 298 1 1,200 _ _ 0.02 gg
! 1 B3
&3 @Halt _ B _ g
—y e - 0.1 S
2)RIEFAMZE G517 ) it EERE R 2)Calculation of Speed condition from Operating pattern ®Up & Acceleration oo o oon
RSN EMEITARNEERGGEREE)INTATR.  Speed condition(Revolution condition) of each operating Lz ' ' '
pattern which is numbered is as follows. ©f}f§%‘5ta"t speed 98.1 2,400 - - 0.2
FRA(2.©): @Up & Deceleration
i , e - - 101.9 1,200 0.02
0.4m/sec = 400 X 60 mm/min = 24,000mm/min Constant speed area(.®); LFARE
= 2,400 min(§3210mmét) 0.4m/sec = 400 X 60 mm/min = 24,000mm/min ?;J'; - - - - 0.1
ﬂu)}—ﬁiﬁgﬂrj‘(®\®\®\®) = 2,400 min~*(Lead 10mm) Working duration(GE{T) : 0.48 sec
e —- i . . Equivalence Fam(d) Nm(d) Fam(u) Nm(u) ) . T
LR I9351R 792,400/2 = 1,200 min*? Acceleration and deceleration area((.®.&).@); PN =129.3 =2290.9 =101.9 =1,200 Halt t'"ge%qut)> : 0.2 sec
rese . ! 1 cycle(1/EHA) : 0.68 sec

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

A837 A838
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4) B EHHF R (REHEMS) WTES &
A& AHA ECRKIEM 2D NFNAE FNEE, 1T
HETa#. [ EABnSESE®.

(AT HE]
FFEM S EFam (D FAFENEERNM ()R NEEA825TIAY
EitEARF, JEHUTER.

Ca
Lionta = ) X (

4)Calculation of Basic Rating Life for each Load

direction (Ball contact point)

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

[Downward load]

Substitute the Equivalment Load Fam(d) and
Revolution Nm(d) in the following formula in page
A825.

) = 69,991 /©BFChours)

f-Fam(d)

B, BRgEEARFESNTECa = 3,300N,
AR = 1.2,

(L]
m kb AREFN AR E.

Ca 3

Lionwy =( ————— )
Hontw f-Fam(u)

5)itHBF A HG R GREEM <) WSS H MK

TESD
FRAEAB26TIM AR, ITHEAZ A E S E CREKIEM )
HOERE @5 Lionr s Lionw B FRBILA & F W

60-Nm(d)

( 60-Nm(u)

Here, Basic Dynamic Load Rating Ca = 3,300N,
Load factor f = 1.2.

[Upward load]
Calculate the upward load as same method as above.

) = 272,988 /\Bf(hours)

5)Calculation of merged Basic Rating Life in each

Load direction(Ball contact point)

Calculate the merged Basic Rating Life by combining
the Basic Rating Life of each Load direction( Liona),
Lionw)), with the calculation formula of page A826.

L'1oh =( Lion(@)1%® 4 Lionw)1%/9)9/10 = 58,504 /)\&f(hours)

6) £ EELLHEN S F S E
EEHRRE AN AR, HHRESTRE
%81/ B R RO LR .

5)Calculation of total Life with taking halt time into

consideration

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

L"1on = L'ion X (EJEABTIE] cycle time) /(G&1TEFIE) working duration) = 58,504 X (0.68 / 0.48)

A839

= 82,881 /\Ef(hours)

LT RRNIREAERNTHE

Calculation of Driving Torque for Linear Motion system
RIEEA829TIH E H A 24 4T R AYIRENHISE . IX T IR 3E Calculate Driving Torque for Linear Motion system
BAMIEEEE.

R TRGIHAETRUE MAS BURER 24T, FR AR P FUE B

B F R B AR AT, AT,

according to page A829. It is important for 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 To.

T=T1+T,+T:+Ta N-m
T: = R4 B9 %E (Acceleration Torque) N-m
T, : $aZ#H%E (Load Torque) N-m
Ts : FEENASE(Preload Dynamic Drag Torque) N-m
T, : HAt#I%E (Additional Torque) N-m

1) IEHAEET . #931HE (Calculation of acceleration Torque Ti)

T,= a - I=a(Iw+Is)N-m

a : FmEE (Angular acceleration) rad/sec?

I : 1BM%E(Inertia moment) kg-m?

Iw : BEIRI B AR E R R4 ZE kg-m?
(Inertia moment of moving object by motor axis conversion)

Is : ZFTHEYIR4ESE (Inertia moment of Screw Shaft) kg-m?

Iw= muwX(r/21)?2=2,53 X 10° Kkg-m?
mw: BEIHIEEE (Mass of moving object)=10kg
roo: RBRK#2FI 532 (Ball Screw Lead)=0.01m

Is= msX(d?/8)=(d/2)2nm y X L X(d¥/8)= 0.139 X 105 kg-m?
ms : ZFHBEE (Mass of Screw Shaft) kg
Y @ 224T%EE E (Specific gravity of Screw Shaft) =7,850kg/m3
: £24T385MR (Shaft dia.)=0.01m
L : 24144 E (Shaft length)=0.18m

a =(2nN)/60t=12,566.4 rad/sec?
N : H=i%E (Max speed)= 2,400min*
t : fINEATE] (Acceleration time)=0.02sec

T1=12,566.4 X(2.53 + 0.139)X 107° = 0.335N'm

2) GiE AT A3t 8 (Calculation of Load Torque T2)

T,=mgr/(2mNnN)=0.173N-m
m : &R E (Mass of moving object) =10kg
g : EHMEE (Gravity Acceleration) =9.807m/sec?
ro: SRBR224T 542 (Ball Screw Lead)=0.01m
N : SRERZATEER (Ball Screw efficiency)=0.9

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

3) R L RS IREHHETHYITE
RIBAEITE, ERE BIEMAS = E R HER, R
LA AR GRS IEN T AR

T=T:+T.=0.335 N-m +0.173 N-m =0.508N-m
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¥e g
Eg,’ E‘JZ : *%Eﬂzlﬂﬁ é'fﬁ’J‘—;iﬂiﬂlf L. Critical speed (Fixed—Supported) FRMm AR ENITTE Calculation of permissible Axial load R
= g xample 2 : Horizontal desk top small lathe ISR (BElE-i) | 1) bt EHaYiET 1)Study of Buckling load 1'31"2
TR AT RS FiE Votor / il freq | Supported RIEEASISTHH E AR EEmM A Calculate Buckling load according to the following
Ball Screw model and operating condition Bz E223 formula in page A815.
| nm2E-I m
— 75177 P=GXTN I=64d4 mm*
il
s Forward (M) 3]%5‘2%%%%( a=0.5. Substitute safety factor a=0.5,
‘ _ : ~ « Backward (K[ HEKAEE E=2.08 X 105N/mm?2(MPa) Young's modulus E=2.08 X 10°N/mm?2(MPa),
- }?_tulg;:%? I<olialCIE—(I;]D(Ee)d_leem [EE d=10.6mm.EE—EEHNREREY n=4. Root diameter d=10.6mm,
) ZEEEE L=400mmiAN LR, Fixed—Fixed mounting factor n=4,
(Plus) + Load direction — (Minus) mounting span L=400mm in formula above.
@+ T amrm T -
P = 15,900N P = 15,900N
Operating pattern GE{TEAHIZLE)
T ZEEATFERAE, AR EEE. It is more than maximum Load so that there is no
Speed Max speed (H=i®RE) =1,500min! problem.
<::| ::> fo(f:i; @ ® Load (£18) Fa=200N ' ) o -
(E) Speed (®E) =60mint —» 2) 8% F R IR 89 A f ViR 2) Study of permissible Load for yield stress
fE (Preload): For FiE (Preload): Fer ® (-Il;l,fr}:;) AS15TIHIHEARITE. Calculate permissible Load for yield stress based on
@ ® the formula in page A815.
N @® @ ®
Backward
(@) P=0 XA N A=Ld2 mm?
Contact point B Contact point A 4
(&= B) FEB2A
0.5sec
0.2sec 3.0sec 1.0sec 3.3sec 0.5sec &iF R R -10=98N/mm?2(MPa), Substitute permissible stress ¢ =98N/mm2(MPa),
BEIA-119 « (ERRIFRRIR RS e JK1E d=10.6mmfRAN LR, Root diameter d=10.6mm in the formula above.
Fig A-119 : Operating condition and Ball Contact point 0.2sec 7.5sec  0.2sec 0.2sec
P =18,650 N P =8,650 N
FERARSH Ball Screw spec.
MiE=¢12mm Shaft dia. = 12mm ZELAKTFERRAZ, FtZEa)E. It is more than maximum Load and there is no
E3iE=2mm Lead = 2mm problem.
23T 4K d=¢10.6mm Shaft Root dia. d = 10.6mm . e
HASEE fBiCa=1,000N Dynamic Capacity Ca =1,900N VAR ERRITE Calculation of permissible Revolution
235§ 8EL =400mm Mounting span L = 400mm ABL6TIHIITEARNITE. Calculate permissible Revolution based on the
4 E) B BR=0umIA T Axial play = Oum or less formula in page A816
BEIRE m = 10kg Mass of moving object m = 10kg
BENEEERRE p=0.05 Sliding surface friction coefficient p = 0.05 N =B X 60-A° 5 | E19 min-1
FEAEE For = 95N(Ca X 5%) Preload Fr = 95N(Ca X 5%) 2m Y oAl
;ﬁ'g I=—d* mm? A= —d? 2 ?ﬁ}g
|§ g BITHH Operating Pattern 64 4 mm I 2
2o R =& E =50mm/sec Max Speed = 50mm/sec o =
g & **5322mmhd1,500 min! ** 1 500 min—! because of Lead 2mm BLEHRHB=0.8.\ Substitute safety factor $=0.8, § §
! FHZ%E : 2B EE Operating pattern : see diagram above KRS E=2.08 X 105N/mm?2(MPa), Young's modulus E=2.08 X 105N/mm?2(MPa), §§'§
=S O@HE = 0.2sec (MD@Acceleration = 0.2sec EHMEE g= 9.8 X10°mm/sec? gravity acceleration g=9.8 X 10° mm/sec?, &3
QIEFMZE = 3.0sec @Constant speed(forward) = 3.0sec EEE vy =7.7X105N/mm3, material specific gravity y =7.7 X10°N/mm?3,
G@RIE = 0.2sec (3 ®@Deceleration = 0.2sec Jf& d=10.6mm. Root diameter d=10.6mm,
@EOEL = 2.0sec(&3) @®@®halt = 2.0sec(total) EE—TENRERE A\=3.927, Fixed—Support mounting factor A=3.927,
GHIYIEtE = 7.5sec ®Turning time = 7.5sec ZEEEL=400mmEAN LR, mounting span L = 400mm in formula above.
@R [EFR = 3.3sec ®Constant speed(backward) = 3.3sec
I4IPEHFa = 200N Load Fa = 200N N=10,000min~* N=10,000min*
YIHIEHRE = 2mm/sec Cutting speed = 2mm/sec
** 2322 mmAt60min-t **60min-t due to 2 mm lead ZEEXTHESER, A& AL, Therefore, it is more than maximum Revolution and
there is no problem.

A841 A842
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|r$§ 0 EXFEEGNITE Calculation of Basic Rating Life 2)IRERZE BT AR HEEERMSF 2)Calculation of Speed condition from Operating pattern [%z: w
ﬁg 20184 4IERIIS B1192H 52 ME T EE AT E Load direction and Preload will be taken into RSN EMHEITAANRE ZGEERES) M TR, Speed condition(Revolution condition) of each ﬁg
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FRNE AT RMAET . Ft, NEURIRLZAL
BB EH it B & A LU A EER I E AR

RSRERFEMFAER, INERIZAR SN EIA-111F7R, A4
R IEANSEAS27 TR, SMNER A BN R ETUE T A4
HEMRSEETN, ZRIIXLEERR, EESHTTESR
ERTHEMSABNAN BEHFGE, BHERHE®.

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

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

EMEITARTH BEMEITARTH RSN EREMSNENE.
GEHEHNHE REEHHTE B RERHNTTE ENHRNTE
Calculation of Load Calculation of Speed Calculation of the Load Calculation of Equivalent load,
condition for each condition for each condition, speed condition at Equivalent revolution at
operating pattern operating pattern left/right contact point. left/right contact point.
S {= 1R E) Y .
i B R R RO A ST AL EhEMA
i i HEEEDHIE EENFEE ST
Calculation of total Life with . ) . . . .
. . . Calculation of merged Basic Rating Calculation of Rating Life at
taking halt time into e . .
. . Life in each contact point. each contact point.
consideration.

1) RIEARRLE (17X it H ARG
TRSHNEMEITA R AEFEN
WA

OIEEME

Fa: = umg + ma = 0.05 X 10 X 9.807+10 X 0.25 = 7.4(N)
QIEEEFR

Fa. = pmg = 0.05X 10X 9.807 = 4.9(N)
QIEERIR

Fas= pmg — ma = 0.05 X 10 X 9.807 — 10 X 0.25 = 2.4(N)
@f=1k

Fas= 0
Oyt

Fas = pmg + Fa = 0.05 X 10 X 9.807 + 200 = 204.9(N)
®F=1E

Fas = 0
@R EMRE

Fay = — (pmg + ma) = —(0.05 X 10 X 9.807 + 10 X 0.25) = — 7.4(N)
@K EFR

Fas = — pmg = — 0.05 X 10 X 9.807 = —4.9(N)
O ERIR

Fas = — pmg + ma = — 0.05 X 10 X 9.807 + 10 X 0.25 = — 2.4(N)
0=EIE

Faio= 0

R,
m: BEYIRE= 10 kg
g: EHMEE= 9.807 m/sec?
a: MiRE
J&F)50mm/sec = 0.05m/secHTHIINIEE
a =0.05/0.2=0.25 m/sec?

A843

1)Calculation of Load condition from Operating pattern

Load condition of each operating pattern which is humbered
is as follows.

(DForward Acceleration

Fa: = pymg + ma =0.05 X 10 X 9.807 + 10 X 0.25 = 7.4(N)
(@Forward at constant speed area

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

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

@®Halt

Fas= 0
(®at Turning

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

Fas = 0

(DBackward Acceleration

Fa7 = — (umg + ma) = —(0.05 X 10 X 9.807 + 10 X 0.25) = — 7.4(N)
(®Backward at constant speed area

Fas = — ymg = —0.05 X 10 X 9.807 = — 4.9(N)
(@Backward Deceleration

Fas = — umg + ma = —0.05 X 10 X 9.807 + 10 X 0.25 = — 2.4(N)
(0Halt

Faio= 0

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

FiRAET(2.®):
50mm/sec = 50 X60 mm/min = 3,000mm/min
= 1,500 min'(5F22mm#AT)

hvE3EL S (ORONOGRONN
EidpyE 4% H1,500/2= 750 min™!

FIBITHAR TR REE F M4 GERF ORI
BHERMTRAR.

operating pattern which is numbered as follows.

Constant speed area(2.,®);
50mm/sec=50X60 mm/min = 3,000mm/min
= 1,500 min~*(Lead 2mm)

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

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

as below.
Condition Axial Ioafj Revolution Frequency of use
. $ﬂll'="lﬁ§k' ' ?F%'JE E'Fﬁ*ﬁﬁﬁ
Fai(N) Ni(min=1) ti(sec)
(DForward Acceleration / IE [E1/0iR 7.4 750 0.2
(@Forward at Constant speed / IE[E}&5E 4.9 1,500 3.0
(®Forward Deceleration / IE [EIR 2.4 750 0.2
@Halt / 21k 0 0 1.0
®Turning / Y| 204.9 60 7.5
®Halt / Z1E 0 0 0.5
(@Backward Acceleration / 2 [E/NiR —7.4 750 0.2
(®Backward at constant speed / & [(Z% —4.9 1,500 3.3
(®Backward Deceleration / z [l —2.4 750 0.2
Halt / {1k 0 0 0.5

) MHEERIRMASAMNAEHFEY
EFESRE T, KRB SIZ8UE4 S Z ML, ZRESTEIND
AEHNERT, T AES27TT(EA-112) FIHEfIR S 4R
BRE TR R, A TN EER TiEmM
B(ABBITaE,

(SrERa &7 A + (IE) B RET]

. Fai 32
Faiy = For X (1 + TXFW )
[SMEBa g A R — (F1) HRET)
) | Fail
Faie) = For X (1 + TXFW )3/2
R,
For : FESE = 95N
Fai : FRETHHHE G E (N

(A)(B) : FT/RRIKIEM S

SR EEMS (A B E LR R BITRE T A KL
REH, ERINFTA-120FF 7.

3)Calculation of the Load condition at left/right

contact point

Ball contact condition in 4 point between Balls and
thread grooves by preload may changes by external
load as shown in page 827(Fig. A-112).

Based on the changed Elastic displacement, load
applying on the contact point A and B will be
calculated by formula below.

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

Faie) = Faiw) - Fai

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

Faiw = Faiw) — |Fail

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

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

The calculation result of each load condition and
revolution condition as per contact point A and B is
shown in table A-120.

A844
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4) A B EGIEMSNEFN A FNEE
HEHEBITRHTERTEMSABINGAEE, TEHS
A E MR FN L FNEEEM A BNA
PR RMANE, REF M GRREM) (AR AER.
FMAH FNFROTEER AT ELN.

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

revolution.
Fa13-N1-t1 + Faz3'Nz't2 + Fa33-N3-t3 + + FaP-Ni-ti 1/
Fam =( )2 N
Ni-t: + Na-t2+Nsts + ...... + Niti
Ni-ty + Na'to + Nats +...... + Ni-t;
Nm = min~!

tht+t+ s+ + t

EMETARATMERTEMSA BHAHEERBNF
Mo FNEROITEE RN TRAR.

R A-120 : BIFMSBIGE FEREM

Table A-120 : Load & Revolution condition at each contact point

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

Axial load Axial load
Condition Axial load at contact pt. A | at contact pt. B Revolution Frequency of use
s 3= S Ek RS AR &AL S BHY IR SR
- Fai(N) a1 taEy = g Ni(min~1) ti(sec)
Faiw(N) Faie)(N)
(D Forward Acceleration - 99.0 916 250 0.2
1E [=] i ) ) ) )
(2 Forward at Constant speed
. 4, 7. 2.7 1, )
EREE 9 97.6 9 500 3.0
(3 Forward Deceleration
ErRE 2.4 96.3 93.9 750 0.2
@ Halt _ _
e 0 0 1.0
® Turning
e 204. 222. 17.4 7.
81 04.9 3 60 5
® Halt _ _
=ik 0 0 0.5
(@ Backward Acceleration
5 —7.4 91.6 99.0 750 0.2
RENE
Backward at constant speed
N —4.9 92.7 97.6 1,500 3.3
REEFR
(® Backward Deceleration
. —2.4 93.9 96.3 750 0.2
RIERR
Halt _ _
=ik 0 0 0.5
o Working duration(GE1T) : 14.6 sec
;s;'fm Famw=109.0 Fam®=94.0 Nm=719.2 Halt time(fE1E) : 2.0 sec
1 cycle(1EHA) : 16.6 sec

FE)EMSA B GBI R SR A A ERR.

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

A845

5) 25t EEAIEM S NTEEFD
FRARKIEMSA BEENEN AT FNEE, T8
A=A BRIFES M .

[iEft==A)
BFEFEM A FH Famw MFENIEENNFEA825TIHIF Myt
BN, TRHUTER.

Ca
Lionewy =( ———— ) X(
f-Fam)

[€::3::0=1:))
BEFEMN A FameFMENIE RN NEA825TIRIHF Mt
BAR, TBHUTER,

Ca 3

Lioney = ( X (

f-Fam)

H

~

o, RISEAFESN R Ca = 1,900N,
AH RN = 1.2,

6)it BB AEGIZMINTIESH A HMANEES S
EAEAS26 T AR, It EHEMSA BREESR S
(Liontr s Lione) ) B RILA & F D o

5)Calculation of Rating Life at each contact point

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

[Contact point A)

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

10¢
60-Nm

) = 71,029 /BFChours)

[Contact point B]

Substitute the Equivalent load Fam) and Equivalent
revolution Nm

in the following formula as shown in page A825.

10¢
60-Nm

) = 110,747 /\BF(hours)

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

6)Calculation of merged Basic Rating Life in each

contact point
Calculate merged Basic Rating Life of contact point A,
B(Liona), L1oney) by using formula in page A 826.

L'ion = ( Lion(w 1 + Lioneey10/9)"9/10 = 46,257 /\&F(hours)

7)EEFIEHERN 25T E
FRHEREETHENTHTESER, TEESEGLERTE
R AHP R FIEEE .

7)Calculation of total Life with taking halt time into

consideration

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

L"ion = L'ion X (EHABTIE] cycle time) / (3&1TATIE] working duration) = 46,257 X (16.6 / 14.6)

= 52,594 /\Ef(hours)
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