1. OVERVIEW

Meedle roller bearings utilize cylindrical rolling elements with a small diameter-to-length ratio to support high radial loads in compact radial envelopes. Their line-contact geometry provides significantly higher

radial load capacity compared to ball beanngs of similar size.

These bearings are commonly used in gearboxes, transmissions, aerospace mechanisms, and industrial equipment where high load capacity and space efficiency are required.

2. TYPICAL DIMENSIONAL RANGE (REFERENCE GUIDE)

Parameter Typical Range

Bore (ID) 5 mm—200 mm

Outer Diameter (OD) 10 mm — 300 mm

Configuration Drawn Cup / Machined Ring / Full Complement
Cage Type Steel / Polymer

Shaft Requirement Hardened & ground (if no inner ring)

Final dimensional and structural validation must consider shaft ngidity and housing support.

3. TYPES & CONFIGURATIONS

Type Description Engineering Impact

Drawn Cup Thin outer shell Compact, lightweight design

Machined Ring Solid outer ring Higher rigidity and durability

Full Complement Mo cage Maximum radial load capacity, lower speed capability

Full complement designs tncrease load capacity but reduce maximum speed due to increased roller contact and friction.

4. DESIGN & CONSTRUCTION FUNDAMENTALS

MNeedle roller bearings operate with line contact between rollers and raceways (or shaft), enabling high radial load capacity, compact cross-section, and efficient space utilization.

® 5haft hardness and finish
* Alignment
® |ubrication quality

®* Housing rigidity

5. LOAD RATINGS & LIFE CONSIDERATIONS

Dynamic Load Rating (C) — Represents the constant radial load under which 90% of bearings are expected to reach a life of 1 million revolutions.
Static Load Rating (Cy) — Indicates the maximum radial load without permanent deformation.

® Edge loading from misalignment
® Shaft surface finish
® Lubncation film integrity

® Contamination

6. SHAFT REQUIREMENTS & DESIGN CONSIDERATIONS

Parameter Recommended Requirement Importance

Shaft Hardness Typically 56-64 HRC Wear resistance
Surface Finish Fine ground (Ra £ 0.4 pm typical) Fatigue life
Alignment Controlled Prevents edge loading

Improper shaft preparation can drastically reduce bearing life. If shaft hardness requirements cannot be met, a separate inner ring should be specified.

7. SPEED CAPABILITY

Maximum permissible speed depends on:
®* (Cage design

® |ubrncation method

®* Roller complement

®* | oad magnitude

8. MATERIALS & CAGE OPTIONS

Component Options Engineering Notes

Rollers Alloy Steel High load capacity

Cage Steel Structural strength

Cage Polymer Reduced friction and noise

Rings Chrome Steel Standard industrial use

Rings Stainless Steel Corrosion-resistant environments

Maternal selection should consider fatigue life, environmental exposure, and load profile.

9. ENVIRONMENTAL & LUBRICATION CONSIDERATIONS

Factor Engineering Notes

Load Designed for high radial loads
Lubrication Critical to life and wear prevention
Contamination Line contact sensitive to debris
Temperature Affects lubricant viscosity and clearance

Proper lubrication film thickness s crifical due to concentrated line contact stresses.

10. AEROSPACE & HIGH-RELIABILITY APPLICATION NOTE

For aerospace and mission-critical applications:

® Shaft hardness validation is essential

® Vibration and shock loading should be evaluated

®* Material traceability may be required

® |ubncation compatibility must consider temperature extremes

® Edge loading from structural deflection must be carefully analyzed in lightweight systems

11. TYPICAL APPLICATIONS

® Gearboxes

® Transmissions

®* Agrospace mechanisms
® |ndustrial equipment

®* High-load drive systems

12. SELECTION GUIDELINES

Consideration Key Question

Load Maximum radial load?

Shaft Hardened and ground?

Speed Required operating RPM?

Space Available radial envelope?

Environment Contamination or temperature extremes?

TECHNICAL DISCLAIMER

This document is intended as a general technical reference only. It does not represent a product specification, guarantee of performance, or sutability for any speafic application. Final bearing selechion must be validated through detailed
engineernng analysis.



