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            "Caged Ball Technology" 1. INTRODUCTION A bearing is a machine element which support another moving machine element. It permits a relative between the contact surfaces of the members, while carrying the load. A little consideration will show that due to the relative motion between the contact surfaces, a certain amount of power is wasted in overcoming frictional resistance and if the rubbing surfaces are in direct contact, there will be rapid wear. In order to reduce frictional resistance and wear and in some cases to carry away the heat generated, a layer of fluid (known as lubricant) may be provided. Depending upon the nature of contact : The bearings are classified as : a) Sliding contact bearings, and b) Rolling contact bearings. In sliding contact bearings, as shown in Fig. (a), the sliding takes place along the surfaces of contact between the moving element and the fixed element. The sliding contact bearings are also known as plain bearings. 1 
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"Caged Ball Technology"
 1. INTRODUCTION
 A bearing is a machine element which support another moving
 machine element. It permits a relative between the contact surfaces of the
 members, while carrying the load. A little consideration will show that due to
 the relative motion between the contact surfaces, a certain amount of power is
 wasted in overcoming frictional resistance and if the rubbing surfaces are in
 direct contact, there will be rapid wear. In order to reduce frictional resistance
 and wear and in some cases to carry away the heat generated, a layer of fluid
 (known as lubricant) may be provided.
 Depending upon the nature of contact :
 The bearings are classified as :
 a) Sliding contact bearings, and
 b) Rolling contact bearings.
 In sliding contact bearings, as shown in Fig. (a), the sliding
 takes place along the surfaces of contact between the moving element and the
 fixed element. The sliding contact bearings are also known as plain bearings.
 Fig. : Sliding contact bearings.
 In rolling contact bearings, as shown in Fig. (b), the steel balls
 or rollers, are interposed between the moving and fixed elements. The balls
 offer rolling friction at two points for each ball or roller.
 1
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 Fig. : Rolling contact bearings.
 In rolling contact bearings, the contact between the bearing
 surfaces is rolling instead of sliding as in sliding contact bearings. The
 ordinary sliding bearing starts from rest with practically metal-to-metal
 contact and has a high coefficient of friction. It is an outstanding advantage of
 a rolling contact bearing over a sliding bearing that it has a low starting
 friction. Due to this low friction offered by rolling contact bearings, these are
 called antifriction bearings. There can be classified as ball bearings and roller
 bearings. Ball bearings are used for light load and roller bearings are used for
 heavier loads. But the alignment of roller bearing is difficult compare to ball
 bearing.
 Advantage of rolling contact bearings :
 1. Low starting and running friction except at very high speeds.
 2. Ability to withstand momentary shock loads.
 3. Accuracy of shaft alignment.
 4. Low cost of maintenance, as no lubrication is required while in service.
 5. Small overall dimensions.
 6. Reliability of service.
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 2. PROBLEMS IN PRESENT BALL BEARINGS
 AND LM GUIDES
 Adjacent balls contact each other at a point. As a result, the
 contact stress is large and the oil film brakes down due to friction. The life
 becomes shorter.
 Fig: rotary ball bearing
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 Fig. linear motion guide
 DISADVANTAGE :
 1. More noisy at very high speeds.
 2. Low resistance to shock loading.
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 3. Design of bearing housing complicated.
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3. IMPROVING LINEAR BEARING DESIGN
 You probably did not know there was anything wrong with the
 design of the linear bearings you were using. Often in the technical world we
 are forced to use products that have inherent designs flaws. However we
 continue to use these products with the thought that the steps taken to work
 around the problem is "just the way it is".
 No mechanical designer likes to see metal to metal contact
 between moving parts. If backed into a corner and metal-to-metal contact
 were necessary every designer would see to it that there was a film of
 lubricant between the two moving metal surfaces. In fact this is such a basic
 design concept that if you could not ensure a lubrication film between the two
 metal surfaces you would redesign until you could achieve it.
 The fact is linear bearings have metal to metal contact with little
 or no film of lubrication. Within the bearing block the balls travelling rapidly
 along their raceway are in direct contact with each other. Sure these blocks
 are lubricated - very often in fact. Most linear bearing manufacturers do
 recommend lubrication every 100km which often amounts to about once a
 day or once a week. Even in lower cycling applications this still may mean
 once a month.
 Now THK has taken this age-old radial bearing solution of ball
 cages and applied it to linear bearings. Now you can run these blocks back
 and forth on their rails and again listen to the sound of silence. No longer is it
 necessary to lubricate so often. Once a year in most applications will more
 than suffice. Now you can get the life you need without concern for bearing
 destruction from the inside.
 At the time rotary ball bearings were invented, they had no ball
 cages. This results in loud noise during operation, a short running life, and did
 not have the ability to be run at high speeds.
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20 years later, rotary ball bearings with ball cages were
 developed. This type was quieter in operation and capable of high rotational
 speeds. Although containing less balls, it provided excellent running life and
 contributed to the major success of rotary bearings.
 The history of the needle bearing reveals how quality improved
 through the use of ball cages. Balls, at their point of contact, slip against each
 other in opposite directions and at twice the speed of each of their rotation.
 This results in severe wear, loud noise, and a short running life. The massive
 pressure from the metal to metal contact and slip between the balls also
 causes the oil film to break down.
 Alternatively, balls and ball cage contact other over a large
 surface area and at half the relative velocity. This prevents the break of oil
 and provides for quieter operation, higher rotational speeds, longer running
 life and extended maintenance.
 Now THK has taken this age old radial bearing solution of ball
 cages applied it to linear bearings. Now you can run these blocks back and
 forth on their rails and again listen to the sound of silence. No longer is it
 necessary to lubricate so often. Once a year in most applications will more
 than suffice. Now can get the life you need without concern for bearing
 destructing from the inside.

Page 8
						

4. CAGED BALL TECHNOLOGY
 THK has developed a quite new type of ball retainer which has
 made smooth movement possible.
 The linear bearing using this ball retainer, the ball retained by
 the ball cage do not contact each other. Thus the guide runs without metallic
 noise which provides for low running sound levels and less overall noisea
 ball-circuating section made of resin moulded in the block. This structure
 eliminates metallic noise caused by ball contacting the block.The employment
 of ball retainers has also eliminated metallic noise produced by balls hitting
 each other. Thus LM block operates quietly even at high speed. In addition
 the ball retainers are effective in preventing balls from rubbing against each
 other resulting in low heat generation and a super high speed
 performance.Smooth movement with less variation of torque can be obtained
 since the balls are ligned uniformly and circulated without jamming. This
 reduction in torque variation results in less overshoot and much more precise
 movements.
 Adjacent balls retained by the cage do not rub against each
 other and produce friction. As a result the balls are not subjected to wear and
 particle generation enhancing their life. In addition the grease retention has
 been enhanced providing long-term maintenance free operation.
 Tests have been run in which the new bearing design has lastes
 280 km on the initial shot of grease, compare this to the lubrication interval of
 a conventional linear guide which just 100 km . In most cases this eliminates
 the need for lubrication or forced lubrication systems. This results in a
 tremendous reduction in machine building costs and a positive environmental
 effect as well.
 The ball retainers exibit excellent high-speed performance
 though reduced heat generation due to lower bearing stress and the 50%
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reduction in ball contact velocity. Since the balls are separated there is liss of
 a tendency for the balls to jam up in the block due to higher acceleration. This
 means that higher velocities and higher accelerations are possible.
 Fig. present bearing(with ball cage)

Page 10
						

Fig. LM guide
 Fig. no friction
 THK CO. LTD.,TOKYO (JAPAN) has the patent pending for
 "caged ball bearing technology".
 THK produces number of models of linear motion systems
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using caged ball technology. e.g. SNR25 R ,SNS25LR etc. 'R' represents
 heavy load type 'LR' represents ultra heavy load type
 There are various models for various loads for different working
 situations.e.g. compact type,flange type etc.
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5. ADVANTAGES & LIMITATIONS OF CAGED
 BALL TECHNOLOGY
 5.1 ADVANTAGES
 1. LOW NOISE
 The balls,separated by the ball cage, do not contact each other.
 Thus the guide runs without metallic noise,which provides low running sound
 levels and less noise emission.
 2. LONG-TERM, MAINTENANCE-FREE OPERATION
 Adjacent balls, separated by ball cage, do not rub against each
 other and produce friction. As a result, the balls are not subject to wear and
 tear. In addition, the grease retention has been enhanced, providing long-term,
 maintenance-free operation.
 3. EXCELLENT HIGH-SPEED PERFORMANCE AND LONG LIFE
 Caged ball LM Guides exibit excellent high-speed performance
 through reduced heat generation due to lower bearing stress and half the
 bearing contact velocity. The life of the balls is also prolonged due to the
 elimination of the friction and wear between adjacent balls.
 4. SUPER SMOOTH MOVEMENT
 Metallic noise is suppressed due to elimination of friction
 between balls, and smooth movement with less variation of torque can be
 obtained as the balls are lined uniformly and circulated.
 5. VERY LOW HEAT GENERATION
 Heat generation is very low because of very small or no friction
 between the balls.
 5.2 LIMITATION
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i. LM block is made from special resin can not use abov 800C.
 ii. When the LM block dropped or struck, it may be damaged.
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6. SPECIFICATIONS
 6.1 MODEL SNR25R (Heavy load type )
 Block height 31 mm.
 Block width 50 mm.
 Block length 84 mm
 Block mass 0.4 kg
 LM rail length 230 to 2500 mm
 LM rail mass 3.1 kg/m
 Load ratings C- 31 kn
 Co-79 kn
 6.2 MODEL SNR65LR (Ultra heavy load type)
 Block height 75 mm
 Block width 126 mm
 Block length 246 mm
 Block mass 8 kg
 LM rail length 1270 to 3000 mm
 LM rail mass 20.5 kg/m
 Load ratings C-260 kn
 Co-572 kn
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Fig.various loads
 Model SNR
 Direction Basic dynamic load
 rating
 Basic static load
 rating
 Radial C CO
 Reverse radial CL = 0.73C CoL = 0.64Co
 Lateral Ct= 0.51C CoL= 0.38Co

Page 16
						

7. CONCLUSION
 The caged ball technology gives better results in rorary ball
 bearings as well as linear motion guides .
 The use of resign cage is the key feature of the technology.
 Because of the advantages like low running noise, long life, smooth operation
 etc.,it is being popular now a days.
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