KSS HP Ball Screw Lifetime Calculation Prg.

Instruction Mannual

[Contents]
1) Applicable Operating Range
2) Entering ltems
2)-1:
2

Enter the Basic Information
)-2 : Ener Ball Screw Specifications
)-3

)-4 : Enter Operating Patterns

N

: Enter Operating Conditions
2
3) Calculation Result
3)-1 : Calculation Result Screen
3)-2 : Printing Calculation Result
4) Entering different Operating Pattern
4)-1 : Only Transport or Movement
4)-2 : Triangle drive
4)-3 : Calculating with only Load and Speed
5) Error checking and Warning message
5)-1 : Error checking function
5)-2 : Warning message
6) Appendix
(Concepts of Lifetime Calculation formula)

Advanced
1BS

Technology
\/> of “Miniature”

EphA Yol

HOME > Preducts and Tecnology > Lifetime Calculation > Ball Screw Lifetime Calculation

I Ball Screw Lifetime Calculation

will be displayed on the other page.

< Operating
Please place your cursor over the question mark to display
explanations for each item.
< Ball Screw Specwﬁcatmns >
To move the cursar use Tab key, or, Click

I

Model Name 2

< Operating Pattern >

Operating Condition Maximum Speed:V

(mm/s)
@
@ 2 |ro.00-9900]
2
@ [ |oon-sses)
&

Sliding Resistance P ¢

Ball Screw Lifetime Calculation

Please enter required items below (blue). After selecting Position, please enter Operating Patterns referring from
the following diagram and the Operating Cycle Chart. Click the result button and the Lifetime calculation result

Title : It will be displayad when printing a calculation result

Conditions >
positon

[ lkgo.o-sesas)
[ IN[00-sseg

Mass m +

Basic DYE:I_"';'S Lé’:d N [1 - 99999] External Load-1 Q; ¢ N [-9599.9 - 9995.8]
lead Ph [ |mm[0.001-29.098] External Load-2 Q2 7 [ |N[-0200.0 - 9990.9]
Preload or Backlash - Sliding sggf:cemgﬁtﬁn [ ] wor-100
Preload Fpo [ |N[0.01-9899) Load factor fw »
One side stroke = [ |m[0.01 - 9999.99]

Operating Time:t
(s)

[ Jroooo-
[ Jrowoo-
[ Jrowoo-
[ o000~
[ Jro.0o0-

293]
999]
999]
999]

209]
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@ 1) Applicable Operating Range

- This Program (Prg.) is applied for two kinds of general Horizontal Shaft and Vertical Shaft, not for

Inclined Shaft.

- Applicable operating pattern for Horizontal and Vertical Shaft are as the following Operating Cycle Chart.

- Operating Cycle Chart is set not only rapid positioning for Acceleration, Constant speed and Deceleration,

but also some movements (grinding at low speed etc.) are into consideration.

- Operating condition differences between forward and backward movement is into consideration.

- The following operating conditions are also available by changing values in Operating Cycle Chart:

only reciprocation with no task, Triangle drive with no Constant speed area, and simply calculating

with only load and speed.

Dperating Cycle Chart (Horizontal Shaft)

Speed (mmy/s)

Rapld forward movement
7 Task-1

J""i- External Load : @,

Speed ' W Task-2
V-: External Load : @,
Speed N
0 Flupld backward mmemen‘t
¥ W N B N
\ i ) Time (sec)
= |
I"E'III'.II ) I,l'n.’_"}'}
AT
¥ — RO}

h| | b i fs | I | Iy ta

One Operating Cycle (X ti=Operating hours, Others = Holl time)

- -

Speed (mm/s) Dperating Cycle Chart (Vertical Shaft)
P, ."J B ".I Task-2
' External Load ©
Task-{ By e .
_ Externalload: @, [ | \ I Sood
Speed | w I,-' l". )
. rpiu duwrm-;rd movement | \
Pl I Tin
Y .' (&) ime (sec)
)
Jﬁ Jay Rapid upward movement
vl /
@
- Iy | & | I Ia
One Operating Cycle (E ti=Operating hours, Others = Holt time)
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@ 2) Entering Items

- Please enter required items referring each explanation on screen.

- Placing your cursor over “?” mark appears each explanation regarding entering items.

| Ball Screw Lifetime Calculation

Please enter required items below (blue). After selectmg
the following diagram and the Operating Cycle Chart.
will be displayed on the other page.

xred when printi

Title |

Please place your cursor over the guestion
explanaticns for each item.

< Ball Screw Specifications

To mowve the cursor " r, Click
Model Name = |
Basic Dynamic Load
Raring Ca - : N
Lead Ph | |mm [0.001 - 99.999]
Preload or Backlash -

Preload M [0.01 - 9999]

A standard Preload amount is calculated

. Please use Tab key to move
/ cursor, not Enter key.

! The value range and the !
! number of decimal places you
' can enter are shown next to |
' each cell. i

automatically when you select Preload
. type.Preload amount can be changed at

your side. When you select the Backlash -
/ type, Preload amount will be invalid.

Placing your cursor
question mark appea
detailed explanation.

over
1
rs the i
1

k$ CO.,LTD.
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K? 2)-2 : Enter Ball Screw Specifications

- Model Description, Basic Load Rating Ca, and Lead Ph require to be entered directly, not multiple-
choice. To have versatility, it is not quoted from a database, entering directly.

Please enter values referring from KSS catalogue or your drawing.

- Selecting Preload type makes Preload Fpr calculated automatically 5 % of Basic Dynamic Load

Rating (Standard value). You can revise Preload Fpr if you set it larger for rigidity up.

| Ball Screw Lifetime Calculation

Please enter required items below (blue). After selecting © You can put your original Model Name.

the following diagram and the Operating Cycle Chart. Clig ' It is not selection from a database. :
will be displayed on the other page. i)

Title |E{Jmpact X-Y stage | It will be displayed when pri

' Please refer to KSS Catalogue or your !

/ drawing and enter value. It is not linked
' with Model Name. .

MDdEl Name 7 |FBS1GUEB*** | .........................................................
Basic Dynamic Load

A : 2300 N 1_9 9] ....................................................... -
Raring Ca - ' Selectlng Preloaded type appears |

Lead Ph ""“ [0.001 - 99.999] / Basic preload automatically, however, |

Preload or Backlash = [Preload type | ' you can overwrite value.

Preload Fp 7 N [0.01 - 9999]

Please place your cursor over the guastion mark to display
explanaticns for each item.

< Ball Screw Specifications =
Te mowe the cursor use Tab key, or, Click

k$ CO.,LTD.
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@ 2)-3 : Enter Operating Conditions

[Operating Cycle Chart and Load Direction]
- Selecting Position (Horizontal or Vertical) in Operating Condition appears the Load direction diagram
and Operating Cycle Chart.
- Please enter values, External Load Q,, Q, , Mass m, and Sliding Resistance P etc., referring explanations.
- Load direction affects Lifetime Calculation, so please enter value carefully.

Speed (mm/s) Operating Cycle Chart {Horizontal Shaft)
Rapid forward movement
3 Task-1
¥z — External Load : @,
- D . i 5 Il .I‘-If'f Speed ' Task-2
| Ball Screw Lifetime Calculation At AR = ExternalLoad: .
f ot e P
/ o ,."I I'\, ) Rapid backward mmleme:t
< Operating Conditions > . \ / ® Time (sec)
Fa {
Mass m - 100.0| kg [0.0 -
g [ l'.l_- I 1 l':]_ L 4] i L l'.;.__ I L fI__ L fa .
Sliding Resistance P = M [0.0-9999,.9] One Operating Cycle (I ti=Dperating hours, Others = Holt time)

External Load-1 Q1 - N [-9999.9 - 9999.9] \

External Load-2 Q5 - 5.0| N [-9999.9 - 9994.9]

Slidi f. fricti ——» Forward
iding surface friction ) Forward
coefficient p = [0.01 - 1.00] -

____________________ N |elEE=s

Mass m
T

EPIease enter External Load -1,2 ; Sliding Resistance : P
i (Q,,Q,) considering load direction. \ Sliding surface

A
(plus)+ « Load direction ’ —(minus)
k$co..LTD.




@ 2)-3 : Enter Operating Conditions

[No Movement task-1,2 (Only transferring )]
- If there is no task-1,2 (@,®), please enter 0 in External Load -1(Q,) and External Load -2(Q,).

..................................................................................

' If there is no task-1,2(@,®) , please enter 0 in External
' Load -1(Q1) and External Load -2(Q2).

Speed (mm/s) OpAting Cycle Chart (Horizo]ml Shaft) <\Qperating Conditions >
Rapid forward movement Position
@
2 Massm =z | 100.0] kg [0.0 - 9999.9]
Vi Sliding Resistance P = 0.0| N [0.0 - 2090.9]
VO N External Load-1 Q; - N [-9999.9 - 9999.9]
A | : 4%.
e (sec) External Load-2 Q5 7 N [-9999.9 - 9999.9]
Sliding surface friction
. coefficient p = [0.01 - 1.00]
6
Load factor fw 7 12w
hl b b t One side stroke - 100.00 | mm [0.01 - 5999.59]
One Operating Cycle (Z ti=Operating hours, Others = Holt time)

k$ CO.,LTD.



@ 2)-4 : Enter Operating Patterns

[Contrast of Operating Cycle Chart and Operating Table]
- The number of Operating Cycle Chart and Operating Table are in pairs.
Please enter operating conditions (Speed V, Operating Time t) referring Operating Cycle Chart.
- Regarding Speed V (mm/s) at Acceleration and Deceleration, please enter value of Maximum Speed

(Constant speed) @ . Speed (mm/s)
Rapid forward
Speed (mm/s) movement
| Rapid forward movement L R @
Task -1 100 |~/
Va | @ External load . (), \—/® @
Speed Ve
” o \o :
10 \ @
0
0.1|p5]|0.1
2.5 " H| | B
h | B | L < Nperating Pattern >
Operating Condition Maximum Spesd:V, Cperating Time:

(s)
[bfoo - 299]
2 [0.40 - 9999] 2 [$.000 - 999]
[p.000 - 999]
@ On-load 1 Constant speed [ |r0.00-9999] [ |m0.000-999]

i 1 Forward Acceleration
. Please refer to the <

Forward @ Forward at Constant speed

..................................... Movement @ Forward Deceleration

3 Backward Acceleration : [0.000 - 999]
Backward & Backward at Constant speed 7 \:l [0.00 - 9999] ? : [0.000 - 999]
Movement (7) Backward Deceleration S [0.000 - 999]

@ On-load 2 Constant speed [ |r0.00-9999] ?[ ] o.000-999]
Cycle Time »[_ ]10.000 - 9999]

k$ CO.,LTD.




[Triangle drive (No Constant speed area) ]

2)-4 . Enter Operating Patterns

- When it is Triangle drive without any Constant speed area @), please enter value of Maximum Speed V

in Acceleration and Deceleration (D®) and enter 0 in Operating Time t of Constant speed area 2.

< Operating Pattern >

@
Forward @

Movement @)

@

Operating Condition
Forward Acceleration
Forward at Constant speed
Forward Deceleration

On-load 1 Constant speed

Maximum Speed;

? [0)00 - 9999]

2 ][0.00-9999]

Cperating Time:t

(=)

Speed (mm/s)
Rapid forward

movement

Vo N
100 1o/ \ 3

0.1 0.1

?

0.00

0.10

[0.0004 999]
.000 - 999]

[0.000 - 999]

o5

[0.000 - 999]

k$ CO.,LTD.
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@ 2)-4 : Enter Operating Patterns

[Entering Operating Cycle of Movement task-1,2 ]

- Acceleration and Deceleration is not into consideration in task -1,2 (®,®), therefore, please enter only
Speed conditions (Maximum Speed V and Operating Time t).
In this case, External Load-1,2 (Qq, Q,) is required to be entered.

Speed (mm/s) - Please enter only Speed i [ oocrating Conditions >
Rapid forward movement . V and Operating Time t. ;
. i Position __Horizontal ~
| @ Task -1 . Acceleration and |
N External load © 0, . Deceleration is not into Mass m > kg [0.0 - 9999.9]
a (3) Speed v . consideration task -1,2. | |Sliding Resistance P> [ 0.0 N [0.0 - 9929.9]
4 QRN WY SNSRI AP S NS | —— L e e e e e s e sttt e .. ———— 1
10 @ External Load-1 Q4 = M| [-9999.9 - $999.5]
B External Load-2 5 - N [-9999.9 - §999.6]
\ LN Sliding surface frictipn T fho1 1 onT
< 2.5
r'l 3‘2 3‘&/ A R e R R TP TR
"\ AN . If you do not enter value

' neither @ nor ® cannot

Operating Time:t ' be entered.
(S:] i

[0.000 - 999]
? [0.000 - 299]

< Operating Pattern >

L \ , of External-1 (Qy),

Operating Condition
oy Forward Acce

Forward @ Forward at Constant speé

Movement 3 Forward Deceleration 0.100! [0 000 - 959]
@ On-load 1 Constant speed > P& 10.00] [0.00 - 9999] ?]  2.500] [0.000 - 929]
5] Backward Acceleration 0.100| [0.000 - 999]

k$ CO.,LTD.




@ 2)-4 : Enter Operating Patterns

[Entering Cycle time ]

- Please enter the total of operating time and holt time (reciprocation) in Cycle Time as shown in

Operating Cycle Chart.

Speed (mm/s) Operating Cycle Chart (Horizontal Shaft)
.
Rapid forward movement
@) Task-/
V2 = External Load : Q,
N & Speed ‘W Task-2
\l) '\g"
Vi External Load : Q,
&) Speed W
0 Rapid backward movement
Ve l - J
8 Time (sec)
Vs {
h| 2| & 14 ts| b | I7 fe
[ T T
One Operating Cycle (Z ti=Operating hours, Others = Holt time)
/ /
< QOperating Pattern >
Maximum Speed:V Operating Jime:t Yoo T !

Operating Condition

(mm/s) Cycle time is one reciprocation !

operating time including holt !
Movement @ Backward Deceleration i
1

[ /b.100] [0.000 - 999]

&) On-load 2 Constant speed 7 10.00| [0.00 - 9999] 2 1.500] [0.000 - 999]

Cycle Time ? 8.500||[0.000 - 9929]

time.

k$ CO.,LTD. 10



@ 3) Calculation Result

[Calculation Result Button ]

- Clicking “Calculation Result” button appears calculation result on the other page.

3)-1 : Calculation Result Screen

- Updated result tab is added when you back to the entering screen, re-enter operating conditions,

and click the Calculation Result button.

< Operating Pattern >

86

Forward

Movement ;

@ ® @

@

Backward !

&

Movement

@

Operating Condition

Forward Acceleration
Forward at Constant speed

Forward Deceleration

Maximum Speed:V
(mm/s)

2 [0.00 - 9999]

Operating Time:t
(s)

0.500| [0.000 - 992]
2 [0.000 - 999]
0.500| [0.000 - 999]

...........................

Calculation Result appears

on the other tab.

On-load 1 Constant speed
Backward Acceleration
Backward at Constant speed
Backward Deceleration

On-load 2 Constant speed

[ Calculation Result All

C

| K€ KSS JAPAN | Ball Screw Lifetime (" X

W5 Ball Screw Lifetime Calculation|C X

A\

B hitps://www.kssba gea]e]
Ball Screw Lifetime Calculation Result (Horizontal Shaft) [ Compact X-Y stage ]
< Ball Screw Specifications > < Operating Conditions >
Model Name FBES1002B — _ |
Basic Dynamic Load 7501 Position Heorizonta
Raring Ca Mass m 25.0kg
Lead Ph 2.000mm
Sliding Resistance P 10.0N
Preload Backlash Preload e
reload or Backlas P External Load-1 Q; 5.0M
Preload Fp 87.50N
External Load-2 Q, _10.0M
Sliding surface friction
coefficient p 0.10
Load factor fw 1.5
One side stroke 100.00mm
Mass m le Chart (Horizontal Shaf

Rapid forward mevement
@) Task-1

Speed (mmys) Operati

External Lead : @,
."{‘,/- \\fa-? Speed B

& Speed
\ Rapid backward movement

Task-2

External Load : ¢

k$ CO.,LTD.
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@ 3)-1 : Calculation Result Screen

[Calculation Result Screen]
- Each operating pattern of Acceleration a, Rotational Speed N, and Load F are calculated and

shown on the sheet below.

- Calculation Result is shown on

< Operating Pattern > (Note) Leftward load: +, Rightward load: -
[
i i Maximum Operating |Acceleration:o| ROTational | b H ”
Operating Condition Speed:V (mm/s) Ti':ne:t (5 (m/s%) S(I:fi?.:{lil)“ (N) Ca |Cu |at| on ReS u |t pa rt.
D Forward . . . . .
L Acceleration 0.100 100]  1,500.00] 59.52 Actual operating Lifetime and Lifetime
Forward at
Forward || Conerant speed 100.00 0.500 n/a 3,000.00| 34.52 ) ] _
Movement;  Forward - 0.100 roo] 150000 9.52 considering holt time are calculated.
@ On-load 1 Constant 5.00 0.500 n/a 150.00, 39.52
. Backward
@ plackward 0.100 1.00 1,500.00|-59.52
Backward at
Baciward ® coackwa cpocd 100.00 0.500 n/a 3,000.00|-34.52
ovement -, Backwar:
(G 0.100 1.00 1,500.00| -9.52
@ On-load 2 Constant 5.00 0.500 n/a 150.00] 0.00 TS S o imimimimmmmmiiimimiomo !
speed Cycle Time o000 ' Acceleration  a, Rotational !
Operating time 2.400 ' Speed N, and Load F are'
Halt time 4.600 ' calculated on each operating !
i
1

' patterns.

< Calculation Result >

1,066.38%10 " rev.

Rating Lifetime L, : 2,132.75km
(Merged) 10.66*10"® Cycle(reciprocation)
9,188.72hours =

. This shows Calculation Result.
I
ing Lifeti . . The upper part is actual operatin
Ra-tlng_Llfetlme '_-10- 1116680075 \ . pp P . p . : g
(Halt time s in considered.) Eyr— . time and the lower part is Lifetime
. considering holt time.

| Show progress | | Print |(<Page Setup>Paper Size: A4 Portrait, Margins: minimum, Header and Focter: Hide) T T T T T T T T T T T TS TS T s s

26,800.43 hours

The calculation result is based on 115 B1192-5, however, please note that this is for reference purpose only
and we cannot guarantee the values.We shall not take any responsibilities for any damages and troubles
through this calculation. For more information regarding calculation result, please contact us +81-3-3756-
3921, or intldept@kss-superdrive.co.jp .

k§ CO.,LTD. 12




@ 3)-1 : Calculation Results Screen

[ Calculation Result -Load Direction- ]

- The notation of Load F minus (-) in Operating Cycle Chart means that load direction is opposite,
not an error.

< Operating Pattern > (Note) Leftward load: +, Rightward load: -
cpersing condion |5, T ) gty Peegire B Loy
@ Aci‘;‘[::,:‘;‘i’on 0.100 1.00 1,500.00| 59.52
Forward @ cﬁig?::{ﬂ;éed 100.00 0.500 n/a 3,000.00| 34.52
Movement — lorwarc 0.100 1.00 1,500.00| 9.52
@ °“"°“gpté:§“9ta“t 5.00 0.500 n/a 150.0p| 39.52
® Agggl‘;“::iggn 0.100 1.00 1,500.0p|-59.52
Backward © cg::gwnifp:;d 100.00 0.500 n/a 3,000.0p|-34.52
Movementg Backward 0.100 1.00 1,500.0p| -9.52
® °“"°agpié:§“5m“t 5.00 0.500 n/a 150.0p| 0.00

Cycle Time 7.000

Operating time 2.400

Halt time 4.600

/

o [

' Minus notation of Load means load direction is
. opposite which is contact point of Ball is different.

k$ CO.,LTD. 13




@ 3)-1 : Calculation Result Screen

[ Calculation Result —Rating Lifetime L, — ]
- Calculation Result is shown in four items: Total number of revolution (rev.),
Travel distance (km), Number of reciprocation (cycle), and Operating time.
- Number of reciprocation is calculated based on one side stroke (mm) entered.
- Rating Lifetime L,, considering holt time is shown hourly, daily and yearly basis.

< Caleulation Result > T T R IR ;
- — ' Actual operating Lifetime is shown !
1,066.38710 " rew. : . :
' each items: Total number of
; I . 2,132.75km : . . .
Rating Lifetime Ly, ! —1{ ! revolution (rev.), Travel distance ;
(Merged) 10.66 #1078 Cycle(reciprocation) i (km), Number of reciprocating
9,188.72hours U ' (cycle), and Operating time. i
1 1
26,800.43 hours —1 ]
" ItR:F'"g,L'fet'me '_‘;“: O 1,116.68 ays -l
alt time is in considered. T !
3.06years . Rating Lifetime including holt !
- ' time is shown hourly, daily
| Show progress | | Print |{<Page Setup>=Paper Size: A4 Portrait, Margins: minimum, Header and Footer: Hide) | and yeal’|y baSlS :
{ The calculation result is based on J1S B1192-5, however, please note that this is for reference purpose only | | T
i and we cannot guarantee the values.We shall not take any responsibilities for any damages and troubles :
i through this calculation. For more information regarding calculation result, please contact us +81-3-3756-
i 3921, or intldept@kss-superdrive.co.jp .

k§ CO.,LTD. 14



[Calculation Progress)

3)-1 : Calculation Result Screen

- Clicking “Show Progress” button appears a table below.

This shows load distribution of contact point under each operating conditions and you do not need to

concern about it. For further information, please contact KSS.

7T g T TT

26,800.43hours

Rating Lifetime L, :
(Halt time is in considered.)

1,116.68 day=

3.06years

! The calculation result is based o 21

i 3921, or intldept@kss-superdrive.co.jp .

| Show progress | D Print |{{Page Setup>Paper Size: A4 Portrait, Margins: minimum

=

Rightward
load F

Leftward
load F

i and we cannot guarantee the values.We shall nottake
i through this calculation. For more information regarding ca

g2-5 hOWEVEI} p < Calculation progress > <lLoad distribution of Horizental shaft Operating con\{ltlons>
20 Load distribution | Leftward load (Contact point A) Rightward load (Contact point B)
> Load Rotation  Operating Load Rotation  Operating
Operating Conditions Fac;(aN) speed time Fb:;(aN} speed time
Ni(min™) ti(sec) Ni(min1) ti(sec)
I Forward Acceleration 120.89 1,500.00 0.100 61.37 1,500.00 0.100
Forward at Constant
@ 106.43 3,000.00 0.500 71.91 3,000.00 0.300
Forward speed
Movement (3 Forward Deceleration 92.60 1,500.00 0.100 83.08 1,500.00 0.100
On-load 1 Constant
@ 109.27 150.00 0.500 69.76 150.00 0.300
speed
Backward
61.37 1,500.00 0.100 120.89 1,500.00 0.100
Acceleration
Backward at
7191 3,000.00 0.500 106.43 3,000.00 0.500
Backward Constant speed
Movement Backward
. 83.08 1,500.00 0.100 92.60 1,500.00 0.100
Deceleration
On-load 2 Constant
& 0.00 0.00 0.000 0.00 0.00 0.000
speed
Equivalent load/Equivalent Rotation
speed/Operating time 93.13 1,934.21 1.900 92.37 1,934.21 1.900
1,965.68*10" rev. 2,014.81%107¢ rev.
Rating Lifetime by Contact point L, :
16,937.82hour 17,361.21hour

k§ CO.,LTD.



- Clicking “Print” button enables you to print in A4 size as the screen image.

- PDF files are available.

- Progress table cannot be printed and only input value and calculation result can be printed.

3)-1 : Calculation Result Screen

Print

Total: 1 sheet of paper

?

Printer

Adobe PDF

Copies

1

/ T =TT

/ 26,800.43 hours

4

Rating Lifetime L, !
(Halt time is in considered.)
/ 3.06vyears

| Show progress | Print |(=: age Setup=Paper Size: &4 Portrait, Margins: minimum)|

___________________________________________________________

i The calculation result is based on JIS B1192-5, however, please note
| and we cannot guarantee the values.We shall not take any responsibi
| through this calculation. For more information regarding calculation

i 3921, or intldept@kss-superdrive.co.jp .

___________________________________________________________

1,116.68days

18.11-13

Print using system dialog (Ctrl+Shift+P)

Printing in A4 size and i
PDF file are available. |

Troubleshoot printer issues

Cancel

[ Ball Screw Lifetime Caleulation Result (Horizontal Shaft)
< Ball Screw 5 < Operating Conditions >
Maodel Name FHSIM2B
Positian Horizontal
Basic Dynamic Load Raring Ca 17508
Mass m 25.0kg
Lead Ph 2040mm
Sliding Resistance P 100N
Preload or Backlash
e Prelaad type External Load-1 Q, S0N
Preload Fp #7508
External Load-2 (y 100N
Sliding surface friction coelMicient (8 1]
Laad factar fi 15
One side stroke 100.00mm
< Operating Pattern > {Nate) Leftward load: +, Rightward load: -
. - Hotational  Load:F
e V| Operating Time:t : :
Operating Condition e Speed:N
(mnm (s) (mis) {min™) ~)
[T Forward Acceleration 0100 1) 150000 59.52
Forward at Constant ;
& "“.2 Tt 1000/ 0500 nial 3000.00( 3452
eme
13| Forward Deceleration 0100 1) Lsonga| 952
(@] On-losd 1 Constant speed 5.00 0500 nial 150.00| 39.52
(8| Backward Acceleratian 0100 1) 1500400 -59.52
Backward at {anstant / 452
lu"'"""ﬂﬁ otk 1000/ 0500 nial 300000 -34.52
wvement
17| Backward Deceleration 0100 1) Lso0ga| 952
(| On-losd 2 Constant speed 5.00 0500 nial 150,00 0.00
Cyele Time 7000
Operating time 2400
Halt time, 4600

< Calculation Result >

106638%10% rev.

Rating Lifetime Lyg

2,13275km

(Merged) 10,66 *10° Cyele(reciprocation)
918872 hours
26.800.43 hours
Rating Lifetime Ly, ©
111668 days
Halt time is in consi )
3006 years

k$ CO.,LTD.
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@ 4) Different Operating Pattern 4)-1 : Only Transporting or Movement

{Only Transporting or Movement ] ' Please enter 0 in External Load-1,2 if it is |

; 1
- only reciprocation movement and no task
! 1

» Simply rapid movement (D~®), ®~@®) is repeated and 1,2 (@®). |
el 2pia movement (D, O @) o repeatedond 12w b

< Operating Conditions 3

orizontal
|| 25.0| kg [0.0 - 9999.9]

| & 10.0| N [0.0 - 9999.9]
External Load-1 Q; = N [-9999.9 - 9g99.9]

External Load-2 Q5 = N [-9999.9 - 9959.9]

in @ and ® calculation works.
Position

- Entering 0 in each External Load-1,2 (Q;, Q,) in Operating

Mass m =

Condition is required. Sliding Resistance P -

T it RERTE TR TP TE Sliding durface fliction
i Operatmg pattern with no task-1,2 : fcoef‘ﬁm&! e [0.01 - 1.00]
Speed (mm/s) Operating Cycle Chart (Horizontal Shaft) < Operating Pattern > / I
Rapid forward movement Operating Condition Ma mErL:wmm?s?)eecj:v Operati?S% Time:t
Vs @ @ Forward Ac [0.000 - 599]
@ @ Forward @ Forward at Consfant speed 7 [0.00 - 9999] ? [0.000 - 9399]
Rapid backward movwment Movement 3 Forward @eceleration ’W [0.000 - 999]
0 . @ On-load 1 Constant speed [0.00 - 9999] 2 0][0.000} 999]
Time (sec) = Backward Acceleration [ U-TUU{ T0-000 - 999
® @) Backward & Backward at Constant speed B [0.00 - 9595] 7 [0.000 - 999]
Ve @ Movement 3 Backward Deceleration ’W\ [0.000 - 999]
@ On-load 2 Constant speed ? [0.00 - 9999] 7 \j\ [0.000 | 999]
hlt | B b | B | 17 Cycle Time 71 7.000[0.000 - 9999]
1- Cycle
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@ 4)-1 : Only Transporting or Movement

[ Reciprocation/ Upward and Downward Movement pattern is same]

- Please enter the same value even if operating condition of reciprocation (forward/backward,
upward/downward) is same, do not omit backward or downward.
It can differ load distribution of load direction or contact point and it also leads to different result.

Please enter the same value even if
operating condition of reciprocation
(forward/backward, upward/downward
movement) is same.

< Operating Pattern >

Operating fondition Maxin’(irgnn;ni%eed:\f Dperatipsg) Time:t

@ orward Acceleration 0.100] [j0.000 - 999]

Forward @ Forwgrd at Constant speed ? [0.00 - 9599] 7 [p.0o0 - 999]
Movement (3 Forward Deceleration [p.000 - 599]
@ Onfload 1 Constant speed 2| 0.00][0.00 - 9999] > o|[o.000 - 999]

& J Backward Acceleration [0.000 - 999]

Backward & Backward at Constant speed ? [0.00 - 9999] ? [p.000 - 999]
Movement 7 Backward Deceleration [p.oo0 - 999]
® On-load 2 Constant spesd ? [0.00 - 9999] 7 E [p.0o0 - 999]

Cycle Time ? 7.000 | [D.000 - 9999]
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@ 4)-2 : Triangle drive

- Please enter 0 in Operating Time of Constant speed area (2®)

when it is triangle drive (only Acceleration and Deceleration) Speed (mm/sec) Operating Cycle Chart
with no Constant speed area such as High speed oscillating (Triangle drive)
movement. Vs _Rapid forward movement
100 @ @
' Entering 0 in Operating Time t of Constant | Rapid backward movement
speed area becomes Triangle drive. 0
_ Time (sec)
Vs
100
0.10.1 0.1]0.1
< QOperating Pattern > h| B s | Iy
Operating Condition Maxir'?rt:]mm?sp)eed. Operati?sg) Time:t yele I s
D Forward Acceleration N\ 0-100] [0.000 - 999]
corwrd [2 ) 000 5o ooio-m1 | | Overatg patternof ol
Movement @ Forward Deceleration | 0.100][0.000 - 559 ' Acceleration and Deceleration |
@ On-load 1 Constant speed 2 0.00] [0.00 - 9999] ? 0] [0.000 - 999] STy
5 Backward Acceleration [0.000 - 999]
Backward & 7 [0.00 - 9959] ? [O)00 - 299]
Movement @ Backward Deceleration [ 0.100] [0.000 - 999]
& On-load 2 Constant speed ? [0.00 - 9999] 7 E [0.000 - 999]
Cycle Time ? [0.000 - 9999]
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@ 4)-3 : Calculating with only Load and Speed

- Acceleration and Deceleration conditions are not decided and if you require approximate Rated Lifetime
with only Applying Load and Speed, entering value only External Load-1 or -2 enables calculate.
- For example, calculating with only external load 300N and Speed 10mm/s is shown below.

- Regarding Operating Time, entering the same value as Cycle time works.

..................................................................

i Entering 0 in Mass m simply calculates with !
; only External Load(Q).

Please enter these three items for calculating with only
. External Load (Q) and Speed (V). Enter 0 in other i < Operating Conditions\>

items.
for

Mass m = kg )o.0f
Sliding Resistance Pz | 0.0/ N [0.0

Position

< Operating Pattern > External Load-1 Q; = m N [tosd
Operating Gbndition Maxin’(i:ﬂjnnpni%eed:v Operatil?sg) Time:t External Load-2 Q - - N ool
6y} Forward Acceleration [0.000 - 999]
Forward @ Fgrward at Constant speed ? [0.00 - 9299] 7 [0.000 - 999]
Movement & Forward Deceleration [0.000 - 989]
@ On-load 1 Constant speed ? [0.00 - 9999] ? [0.000 - 999] it bttt o
® Backward Acceleration 0.000 M : Enterm_g th? same value in :
Backward ® Backward at Constant speed ? [0.00 - 9999] ? [0.000 - 999] I O.peratlng Time t anq (_:yCle :
Tlme enables eliminate |
Movement (@ Backward Deceleration [0.000 - 999 | ConS|der|ng holt time. :
& On-load 2 Constant speed ? [0.00 - 9999] 7 [0.0027Z 999] T :
Cycle Time ? [0)00 - 9999]
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@ 5) Error checking and Warning message 5)-1 : Error checking function

- Error checking function is available if entering value is not correct.

- Please follow direction on screen appearing above and revise value.

[Out of range value]

- The following number of entering digits are limited: Basic Dynamic Load Rating Ca, Lead Ph,
External Load-1,2 (Q1,Q2), Mass m, Slide Resistance P, Maximum Speed V, and Operating Time t

www.ksshallscrew.com says

Plzase enter valus 99.999 or less.

Bl fion, pleal
At / g Llet].ﬂ’.‘l
When Error m €essage appears, :/éﬂ | XY stage It will be displaved when printing a cale

click OK and revise value. !

Pleaze place vour cursor over the question mark to display explanations for each
item.
< Ball Screw Specifications =

To move the corser use Tab key, or, Click

Model Name * [FBS1002B |

' Number range and number of

Bast}RarmgLé}ﬁ 1750 | N [1 - 99999] L decimal places you can enter
Lead Ph [ |mm|o.001-09.000] / are shown.
Preload or Backlash -

Preload Fp - |:|}I [0.01 - 9999]
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@ 5)-1 : Error checking function

[Inconsistent input value between External Load -1,2 (Q,, Q,) and Operating Cycle (Case 1) ]

- External Load -1,2 (Q, Q,) is 0 which means external load is not applied, however,

what if Speed V or Operating Time t are entered.
- When External Load-1,2 (Q, Q,) are Static Load, it

< Operating Conditions > does not effect to Ball Screw Lifetime. Please enter 0.
Positicn In this case, this calculation Prg. is not applied,
Mass m * kg [0.0 - only for comparison with Basic Static Load Rating Coa.

sliding Resistance P - N [0.0 - 4 S
i When External Load -1 Q, is 0, please enter 0 in !
xternal Load-1 Q, = 0.0 N>Y-2999 ! '
C : . | JE[ Speed V and Operating Time t.
External Load-2 sz N [-9999

It means that there is no operating condition
because External Load Q is not applied.

www.ksshallscrew.com says J

- ) Bximum Speed:V Operating Time:t
Please enter O(zero), If the external load Q115 0 (mm/s) (s)
Speed V nor Operating

“ [ ro.000-999]
Time t cannot be entered.
LT Forward @& Forward at Constant speed ? [0.00 - 9999] 7 \:| [0.000 - 999]

W Forward Deceleration [0.000 - 999]
@ On-load 1 Constant speed ? [0.00 - 9999] 7 E [0.000 - [399]

Q, were entered, neither
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@ 5)-1 : Error checking function

[ Inconsistent input value between External Load -1,2 (Q,, Q,) and Operating Cycle (Case 2) ]

- Even though External Load -1,2 (Q,, Q,) is
entered, what if Speed V or Operating oo N

Entering value in External Load -1 Q; requires to enter

Speed V and Operating Time t.

That is applying External Load Q; (Dynamic Load)

requires to enter its operating conditions.

Time tis entered 0 in Operating Cycle Chart.

r'd TS I\ T
www.ksshallscrew.com says ¥ [ | \®)
Please enter value except 0, if the external load Q115 not 0.
L h| & 1 f L s A | & A |
“ One Operating Cycle (X ti=Operating hours, Others = H < )CtEleE” LDEId _ 1 Ql 7 D&
< Operating Pattern > External Load-2 Q5 = N [-¢
Operating Condition I\{axlrr(lﬂu;jlnssl}:'&dﬂ -
D Forward Acceleration 0.200 | [0.000 - 359]
Forward ‘& Forward at Constant speed 71 100.00] [0.00 - 9999] ? 0.500 | [0.000 - 999]
Movement (5 Forward Deceleration 0.200 | [0.000 - 999]
@ On-load 1 Constant speed [ 0 |mw.00-9999] o[ | 0.000-999]

- When External Load-1,2 (Q,, Q,) are Static Load, it does not effect to Ball Screw Lifetime.
Please enter 0.

In this case, this calculation Prg. is not applied, only for comparison with Basic Static Load Rating Coa.
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@ 5)-1 : Error checking function

[Cycle time (including holt time) is shorter than Operating Time]

- This Cycle Time includes holt time, so please enter value

more than the total of Operating Time t. Spesd Gmae) Operating Cycle Chart (Horizontal Shaft)
. Rapid forward movement
- Please enter the same value that total of Operating @ Task-1
V2 = External Load: Q,
. . . . o m  Speed A Task-2
Time if there is no holt time. 7@ ® ) Extamal Load: 0y
@) Speed ‘h
0 Rapid backward movement
Ve —
Time (sec)
www.kssballscrew.com says (;\{\ j{:i) Ve
\@/
Flease enter the totzl Operating time or more. Input value is less than =
the total Operating time {2.300). . alals o h| | b t: AR te
Cycle (X ti=Dperating hours, Others = Holt ti One Operating Cycle (Z ti=Operating hours, Others = Holt time)
< Operating Pattern =
; - Maximum Speed:V Operating Time:t frmrm -
Operating Condition : ;
(mm/s) ) N ' The total of |
@ Forward Acceleration [0.000 - 999] : Operating :
Forward @ Forward at Constant speed ? [0.00 - 5999] ? [0.000 - 999] —_— : Time >t :
Movement 3) Forward Deceleration [0.000 - 998] e kil
@ On-load 1 Constant speed ? [0.00 - 9999] 7 [0.000 - 999]
5] Backward Acceleration [0.000 - 299] D Yy )
Backward & Backward at Constant speed ? [0.00 - 9999] 7 [0.000 - 993] : CyCIe ime includes holt time. :
Movement @ Backward Deceleration [0.000 - 999] . Please enter value more than the :
® On-load 2 Constant speed ? [0.00 - 9999] ? [0.000 - gggl_// total of Operating Time, :
de Time :[_F) 10000 - 5558 . otherwise Error message appears. !
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5)-2 : Warning message

- You can enter value in Operating Cycle Chart, however, when Rotational speed or Acceleration

exceeds its usage limit, error message appears and value exceeding limits are written in red.

- Reviewing Operating Conditions on screen is recommended.

< Operating Pattern >

(Mote) Downward load: +, Upward load: -

Load F written in red !
means that direction

of Load F is opposite.
This is not error.

i ; ; Rotational
: e Maximum Operatin Acceleration:a ! Load:F
Operating Condition Speed:V (mm/s) Ti?ne:t (53 (m/s?) S(ﬁi?‘c_li? (N)
A Down & )
&L Acceleration 0.002 100.00 3,000.00 460.9?‘\
) Down & :
DDW@ Cona o ced 200.00 1.000 n,fa“ Q,oun.oo) 30.04 N
e Down & i
3 Decloration 0.002 100.00“ 3,000.00 539.04 |
T On-load i
@ constant speed 0.00 0.000 n,fa“ 0.00 0.00 |
= Up & !
5 Acceloration 0.002 100.{:-0“ 3,000.00 559.04 B
g UP & Congnt 200.00 1.000 n/al (_ 6000.00) 39.04
Up 7/
& Up & _
2| Deceleration 0.002 100.00 3,000.00| -440.9
B On-load
¥ constant speed 0.00 0.000 n/a 0.00 0.00
Cycle Time 3.000| ~ Lifetime calculation was done under the input
operating conditions,
Operating time 2.008| Acceleration and but the rotation speed is
extremely harsh.
Halt time 0.992| Please contact KSS for availability to use.
K\\
' Error message
is

' Rotational Speed N and Acceleration a.

I Checking function

available for !
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@ 6) Appendix (Concept of Life Calculation formula)

- This Lifetime Calculation Prg. is based on JIS B1192-5 (1SO3408-5) .
- Rating Life is calculated at each contact point and merged Basic Rating Life of both contact points

based on a basic formula of Basic Rating Life.

- The following conditions are into consideration: Ball contact point is changed depending on load direction.

Elastic displacement of contact point is changed when external load is applied in Preload status.

Nut(Fv b)

Load direction
FIEDMZ :>

LContact point A

Nut(Fw k)

load direction is changed,
contact points are also changed.
Rating Life is calculated at each contact
point and using merged value.

| ~ @mAL T |
Contact point A Contact point B
e =T fromimni Rt !
: . Lifetime is calculated by value of !
' Axial load that equivalent to size !
Shaft(da Uih) Shaft(ta Cih) : of contact point. ;
Ball contact condition by load direction A
F External load
Contact point B Contact point A <: HEBEE
(A= B) (Rl )
Nut(Fy 1) \‘ ‘/ ¥ ' o Nut(F v 1)
u L 3 u .
oeimissi . { . ! b
. Preload Fpr is also ! R
. considered into Lifetime o B
1 . I . .
. Calculation. i ST P Shaft(fa L)
el » A
Contact paint A Contact point B
Armount of Elastic displacement (ZAR A) (MR B)
WETMOAEE

Ball contact condition under Preload (Left) and external load (Right)
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k$ ® Advanced Technology of “Miniature”

CREATIVE MOTION SYSTEMS > > > ﬁné h#— E :* L 7®Hﬁ

If you have any questions, please feel free
to contact KSS.

+81-3-3756-3921
é KSS FAX Number
| +81-3-3756-3191

Q“ KSS Phone Number

E-mail address: intldept@kss-superdrive.co.jp
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