Rolled Ball / Precision Ball Screws
Selection Process

Selection of Ball Screws

E Refer to the following for the standard Ball Screws selection procedures.
Q > iding on O ing Conditions. | ++++++* Mass, travel speeds, motion patterns, screw shaft speeds, strokes, mounting orientation (horizontal or vertical), life hours,
o ¢ L & positioning precision
s
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R0 Interim Selection of Accordin i iti i isi
—> GOt . o « ¢ o o o g to the operating conditions, make a temporary selection of the ball screws precision grade (C3-C10),
g Ball Screw Specifications Shaft diameters, screw lead and the Screw Shaft length. P751
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q Allowable Axial Load verview P.755
g < Basic Safety Check Confirm that the axial load value is within the range of allowable values for the Screw Shaft. For details, refer to P.3942
7
Allowable Rotational Speed Overview P.755
Confirm that the rotational speed of the screw shaft is within the range of allowed values for the screw shaft. For details, refer to P.3943
:... Operating Life Overview P.755
Calculate the life of the screw shaft and confirm its adequate for necessary operations. For details, refer to P.3944
The following confirmations are necessary if more precise positioning accuracy and better control responses are needed.
— Screw shaft rigidity P.3945
NG Considerations Based on — Life variations based on temperature changes P.3945
— Required Performance =~ °°°°°°°
*For details on each item to be examined, refer to P.3940-3947.
Lead Accuracy of Ball Screws (etails P.3940) Allowable Value
The lead accuracy of the Ball Screws is defined by the JIS Standard Characteristics (ep, Vu, Allowable value of Actual Mean Travel Error (+ep) and Variation (Vu) for Positioning Screws (C series)Unit: um
V300 and V,w). In general, g(_)nf!rm the Aqtual Mean Travel Error fqr Fhe Ball Screws is within Effective Screw Length Precision Grade
the range of necessary positioning precision. Then select the precision grade for the Ball (mm) & =
Screws to be used. Following are definitions and allowable values for each characteristic. ot otV
ctual Mean o ctual Mean o
A More Than | or Less Travel Lead Error Variation Travel Lead Error Variation
Screw Effective Length (lu)
Nominal Travel Distance (lo) Line Sl 2 g 23 L
Cumulative Actual Lead (la) Line 315 400 13 10 25 20
+ Accumulative Representative 400 500 15 10 27 20
Cumulative Representative i
= Cead (im) Line Lead (Is) Line 500 630 16 12 30 23
Y 630 800 18 13 35 25
< 0 — 800 1000 21 15 40 27
=N(] =
& < — 1000 1250 24 16 46 30
8 ~ — 1250 1600 29 18 54 35
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Standard values for variations within 300mm of effective thread length (V300) and in one
revolution (V2w) for Positioning Screws (JIS B 1192-1997, C accuracy grade series). Unit: pm
Precision Grade c3 C5
Item V300 Vo V300 Vome
Standard Value 8 6 18 8
300 mm T
Standard values for variations within 300 mm of effective thread length (V300)
for Transfer Screws (JIS B 1192-1997, Ct accuracy grade series). Unit: pm
Term Symbol Meaning Precision Grade Ct7 Ct10
.Ie:“,:flEﬂg?" ep Difference between Actual Mean Travel and Specified Travel. V300 50 210
R ) . . O Actual Mean Travel Error (ep) for Transfer Screws (JIS B 1192-1997, Ct accuracy grade
Maximum difference of the actual travel contained between two lines
drawn parallel to the actual mean travel. Defined by the following series) is obtained by ep=2 Lu/300 - V300,
three parameters:
VERERE Vu Vu: Maximum value for the effective thread length.

V300: Variation for a 300 mm span arbitrarily taken

V300 from the effective thread length.

Vo V,7t: Variation for an arbitrary 1 revolution (2strad).

While the Nominal Travel indicates the nominal travel distance, this is the
Specified Travel Is amount of axial travel distance after compensating possible axis expansion
and contraction caused by thermal rise and loads.

Difference between Specified Travel and Nominal Travel over the effective
thread length.

This value is predetermined by compensating for possible expansion

and contraction caused by thermal conditions and external loads.

This is determined by experimental data or experiences.

Specified Travel t
Target Value

Actual Travel la Actual measured travel distance.

Straight line representing the trend of actual travel.
Actual Mean im | Straight line obtained by least squares method or other simplified and
Travel optimal approximation method from the curve that indicates the actual

travel distance.
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