1. OVERVIEW

Angular contact ball bearings are engineered to support combined radial and axial loads through a defined contact angle between the rolling elements and raceways. This geometry enables axal load support

in one direction while maintaining high stiffness, rotational accuracy, and controlled preload.

These bearings are widely used in high-speed, high-rigidity systems such as precision spindles, aerospace actuators, robotics joints, and high-performance gear assemblies.

2. TYPICAL DIMENSIONAL RANGE (REFERENCE GUIDE)

Parameter Typical Range
Bore (ID) 10 mm — 200 mm
Outer Diameter (OD) 30 mm — 420 mm
Width Series dependent
Contact Angles 15°, 25°, A(®

Precision Grades

Configuration

ABEC 5 - ABEC 9

5ingle, Duplex (DB/DF), Tandem (DT)

Final dimensions and arrangement must be validated based on stiffness, speed, and axial load requirements.

3. CONTACT ANGLE & PERFORMANCE RELATIONSHIP

Contact Angle

15°

25°

40°

Axial Capacity Speed Capability
Moderate Higher speed

Balanced Moderate

High axaal Lower maximum speed

Typical Application

Machine tool spindles

Robotics / precision gearboxes

Heawy axial load systems

Higher contact angles increase axtal load capacily but reduce maxtmum speed capability due to increased sliding friction and heat generation.

4. PRELOAD OPTIONS

Preload Level

Light

Medium

Heavy

Engineering Impact

Lower friction, higher RPM capability

Balanced stiffness and thermal stability

Maximum rigidity, increased heat generation

Improper preload can lead to excessive heat, lubricant breakdown, and premature fatigue farlure.

5. ARRANGEMENT CONFIGURATIONS

Arrangement

DB (Back-to-Back)

DF (Face-to-Face)

DT (Tandem)

Description

Wide effective support span

Narrow support span

Parallel axial load sharing

Matched sets should be factory-ground and preload-controlled for precision systems.

6. LOAD RATINGS & LIFE CONSIDERATIONS

Engineering Benefit

High moment nigidity

Better misalignment tolerance

Increased axial capacity

Cynamic Load Rating (C) — The constant load under which 90% of bearings are expected to reach 1 million revolutions.

Static Load Rating (Cp) — Maximum load without permanent deformation at contact points.

Basic Rating Life (Ly5) — Calculated using applied load, speed, and reliability assumptions.

® Awxial vs radial load distribution
® Preload condition

® Operating speed

® |ubncation quality

® Thermal expansion

7. SPEED CAPABILITY

Maximum permissible speed depends on:

®* Contact angle
®* Preload level
®* (Cage matenal
® |ubrication type

® Bearing size

8. PRECISION GRADES & PERFORMANCE

Precision Class Standard Characteristics

ABEC 3 /150 P6 ANSI J 150 Improved dimensional control
ABEC 5 /150 PS5 ANMSI /150 Reduced runcout

ABEC 7 /150 P4 ANMSI /150 High rotational accuracy
ABEC 9 /ISO P2 AMSI J IS0 Ultra-precision

Higher ABEC grades improve dimensional accuracy and runout control but do not increase load capacity.

9. MATERIALS & CAGE OPTIONS

Component Options

Rings Chrome Steel / Stainless Steel

Rolling Elements Steel / Hybrnd Ceramic

Cage Brass

Cage Polymer

10. STIFFNESS & THERMAL CONSIDERATIONS

Axdal and radial stiffness depend on:

® (Contact angle
® Preload

® Arrangement (DB/DF/DT)

® Bearnng size

1. ENVIRONMENTAL & LUBRICATION CONSIDERATIONS

Factor Engineering Notes

Temperature Affects preload and grease viscosity
Cleanliness Critical to vibration stability and life
Lubrication Grease, oil-air, oil mist

Lubrication method significantly impacts speed capabilify and heat dissipation.

12. AEROSPACE & HIGH-RELIABILITY APPLICATION NOTE

For aerospace and mission-critical applications:

® Matched and preload-controlled sets are recommended

® Traceability and inspection documentation may be required
® Vibration performance may be specified

® |ubncant stability and compatibility must be validated

® Preload calculations must consider thermal expansion and altitude-related environmental factors

13. TYPICAL APPLICATIONS

® Machine tool spindles
®* Aprospace actuators
® Robotics joints

® Precision gearboxes

®* High-speed motor assemblies

14. SELECTION GUIDELINES

Consideration

Axial Load

Preload

Speed

Mounting

Thermal

TECHNMNICAL 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 apphication. Final bearing selechon must be validated through detailed

engineenng analysis.

Key Question

Direction and magnitude?

Required stiffness level?

Maximum operating RPM?

DB, DF, or DT configuration?

Operating temperature range?

Applications

Automation

Robotics

Aerospace

Machine tool spindles

Engineering Notes

Strength or corrosion resistance

Hybrd reduces centrifugal load at high RPM

High-speed stability

Reduced mass, lower friction



