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1 Comparison between roller screw and ball screw

The bearing capacity of the roller screw mainly depends on the radius of curvature of the contact surface between the rolling elements,
thenumber of contact points, and the hardness and smoothness of the contact surface.

Under the same contact surface hardness, smoothness and precision, the roller screw has more contact points than the ball screw, and the
radiusof curvature of the enveloping circle of the roller contact surface is also farther.

It is larger than the radius of curvature of the steel ball of the ball screw, which determines that the roller screw has a higher load-carrying
capacity than the ordinary ball screw.

Fig.1 Schematic diagram of the comparison between the number of roller screw rolling elements, the radius of curvature
and the contact envelope circle of the roller screw rolling elements

2 Classification and application of planetary roller screw s

Roller screws can be divided into planetary roller screws and recirculating roller screws according to different structures. There is
an essential difference between the two in the operation mode of the rollers: the rollers of the planetary roller screw do not move
axially relative to the nut during revolution and rotation, while the recirculating roller screw does not move except for revolution
and rotation. In addition, the relative nut has a circular movement in the axial direction.

Planetary roller screw Recirculating planetary roller screw
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The difference in structure determines that the two have different application fields. The planetary roller screw is mainly used in the
heavy-duty field, while the recirculating roller screw is biased towards precision equipment.Planetary roller screws have high load
capacity and high reliability, and are mainly used in:

© Injection molding @ Press machine tools

© Steel industry © Military equipment

@ Nuclear industry
Due to the small screw lead (1~2mm), recirculating roller screw has high lead resolution, coupled with its high load capacity and
high reliability, it is mainly used in:

@ Precision Instruments @ Precision Grinding Machines

© Medical Devices © Aerospace

3 Contact analysis of planetary roller screw under given load

Taking the 3020 planetary roller screw as an example, analyze its contact stress under a given axial load. The grid unit of each contact
element is a hexahedron unit, so as to improve the calculation accuracy of CAE contact analysis. The analysis process is shown in the
figure below:
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Axial load of 172kN acts on nut flange face CAE Meshing CAE post-processing
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4 Numbering rules and meanings

PID R [E s [30d0° 1 [[R/p3/590c425

Screw length x thread length (mm)

Lead accuracy: P1~P5; T1~T5;
According to GB/T 17587.3 standard

Rotation
R=right-handed; L=left-handed

Special type

T=according to customer's drawing

—
-

Nominal diameter x lead; mm

With or without preload:

S= Nut without preload (standard series)

D= Nut washer preload

Contact stress on nut raceway surface  Contact stress on the surface of the screw raceway  Contact stress on roller raceway surface

Nut type
C=Cylindrical nut

- . . F=Flange in the center of the nut
Through the above analysis, it can be determined that the maximum value of the contact stress on the surface of each contact element

is located on the surface of the roller spiral raceway. After checking the relevant literature, when the surface hardness of GCr15 material P = Nut with flange off center
for ordinary screw screws reaches HRC63 after heat treatment, the allowable contact stress can reach 4000MPa, so it is inferred that the
rated static load of the 3020 type roller screw can meet the requirements. Product

R=planetary roller screw

V=recirculating roller screw

Planetary roller screw code
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5 Planetary roller screw product series 6 Recirculating roller screw by-product series

Product family of planetary roller screw sets (LDR) with nut flange on center without axial preload: Product series of recirculating roller screw sets (LDV) with central nut flange and no axial preload:
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