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Abstract

A ballscrew-linear motion(LM) guide is well-described by its name: it is a LM guide that runs by
ballscrew. It consists of LM rail, LM block, end plate, screw, nut and bearing balls. The ballscrew-LM
guide has many advantages compared with conventional LM guide. The high efficiency achieved with rolling
contact devices permits the employment of antibacklash methods. The balls provide the only physical contact
between nut rail and block and ball screw and nut replacing the sliding friction with a rolling motion. The
life of the ballscrew-LM is determinated by the balls. The objective of this paper is to introduce the design
of the ballscrew-LM with the safety working load.
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Table 2 Values of f,

D D D

- fo - fo - fo

pw Dp w Dp w

0,005 | 14,801 | 0,105 | 13,297 | 0,205 | 11,77 Fv Py

001 |14726| 0,41 |13,221| 0,21 | 11,693 .

0,015 | 14,651 | 0,115 | 13,146 | 0,215 | 11,616 |
002 |14577| 012 | 13,07 | 022 | 11,539 =R [P+ O
0,025 | 14,502 | 0,125 | 12,994 | 0,225 | 11,462

003 | 14427 013 |12,918| 023 | 11,384

0,035 | 14,352 | 0,135 | 12,842 | 0,235 | 11,307

004 |14,277| 0,14 |12,765| 0,24 | 1123

0,045 | 14,202 | 0,145 | 12,689 | 0,245 | 11,152 \MO\
Fy = ’FVOH_ ‘FHO‘ + o5

0,05 |14,127| 0,15 | 12,613 | 0,25 | 11,075 My,
0,055 | 14,052 | 0,155 | 12,537 | 0,255 | 10,997
0,06 |13977| 0,16 | 12,46 | 0,26 | 10,92 213
0,065 | 13,902 | 0,165 | 12,384 | 0,265 | 10,842 o
0,07 |13,826| 0,17 | 12,307 | 0,27 | 10,765
0,075 | 13,751 | 0,175 | 12,231 | 0,275 | 10,687 G = G
0,08 |13,675| 0,18 |12,154| 0,28 | 10,609 o P,
0,085 | 13,6 | 0,185 | 12,077 | 0,285 | 10,531 2
0,09 | 13,524 | 0,19 12 0,29 | 10,454
0,095 | 13,449 | 0,195 | 11,924 | 0,295 | 10,376
0,1 |13,373| 0,2 |11,847| 0,3 | 10,298
3.
2.2.2
3.1
311
PO =k, X F CATIA 3 Ansys
Workbench
ko  Bearing Load F
, bearing clearance
1
k (3/16 inch)
or Cover
Fig.1
2.2.3
Bearing "
Load F : -, -
F:|FV‘+|FH| ﬁ .
Fig. 1 FEM model
Fv, Fu
Mesh Mesh
_ 3 3 ql 3 q2 3 qn F|g2 . Mesh
Fl_\/F1 100~ F2 700 T T i 100 Mesh

822



Table 3 Material properties of structural steel

Young's Modulus 200000 MPa
Poisson's Ratio 0.3
Density 0.00000785 kg/mm
Tensile Yield Strength 250 MPa
Compressive Yield Strength 250 MPa
Tensile Ultimate Strength 460 MPa
108557 , Element 63899

Fig. 2 Mesh model
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Fig.3 Loads and
moments

Fig.4 Static load PL Fig.5Static load PR

Fig.6 Static load PT Fig.7Moment A

A T

Fig.8 Moment B Fig.9 Moment C

Fig.4 Fig.5 Fig.6

Fig.7 Fig.8 Fig.9
Table 4
Table 5
Table.4 Static load rating
Type 71 &84 4 35 Co (N)
KR20 6300
KR26 12150
KR30H 20200
KR33 20200
KR45 39200
KR46 45500
KR55 61700
KR65 80900
Table.5 Working moment
A4 3§ EHE (Nm)
Type Ma Mg Mc
KR46-A 547 547 1400
KR46-B 2940 2940 2800
KR46-C 149 149 700
KR46-D 1010 1010 1400
KR55-A 870 870 2280
KR55-B 4890 4890 4570
KR65-A 1300 1300 3920
KR65-B 7230 7230 7840

ISO “1SO 1472-2
Rolling bearings . Linear motion rolling bearings
JPart 2 Static load ratings"
Rail
0.0001

ISO 1472-2 3.9

Fig.10 Von Mises stress

Fig.11 Deformation
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Fig.12 Von Mises stress Fig.13 Cut view of Von

Fig.18 Von Mises tress

top view Mises stress
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3.2.5 Moment B

Fig.25 Moment B Fig.26 Von Mises stress

Fig.28 Cut view of

Fig.27 Deformation safety factor
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3.2.6 Moment C
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