19 Common Ballscrew Questions

HOW IS THE FLANGE ADAPTOR AFFIXED TO THE NUT?

1. Ball nut flange adaptors are most commonly held in place with a set screw.  This set screw is tightened on to the external mounting threads of the ball nut.  Another method for large ball nuts is pinning.  The flange is pinned to the ball nut with a roll or dowel pin, usually parallel to the axis.  Occasionally locktite adhesive is added.  It is also possible to weld the flange to the nut.  Some ball screw assemblies have an integral flange nut body.  This is most commonly the case with precision ground ball screw assemblies.

2. With plastic lead nuts, the adaptor flange should be pinned to the nut.  We recommend dutch pinning through the face of the flange into the shoulder of the nut.  Loctite adhesive is also sometimes added.

WHEN IS LUBRICATION NECESSARY?

1. Ball Screw assemblies must be lubricated.  If a ball screw assemble is rung without lubrication the life of the unit should be derated to 10% of the lubricated life.  A light machine oil drip lubrication is the most preferred method of lubrication.  Where a continuous lubrication can not be used, an application of a good high pressure grease with periodic reapplications is recommended.

2. Plastic nuts can be operated without lubrication in many applications.  If the load is light and the duty is intermittent, it is possible to operate without lubrication.  When lubrication is used it should be a grease that will not migrate or be wiped from the lead screw by the action of the nut.  Good success has been found with an artificial lubricant call "Tribolube ll".  It is good practice to lubricate whenever the application will allow regardless of the nut material.  If a self lubricating plastic is preferred,  "Turcite" should be considered as it lends itself to non-lubricated plastic.

HOW DO YOU CALCULATE TORQUE?

1. Driving Torque:
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T  = Direct Torque lbs/in
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P  = Load     



L  = Screw Lead (inches/turn)



e  = Efficiency of the Assembly (Ball Screws are 90% Efficient)

2. Backdriving Torque:
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T  = Torque Created by Applied Motion
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3. Preload Torque for Ball Screws:
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T   = Torque (inch pounds)
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P  = Preload Setting (pounds)
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L =  Screw Lead (inches)

WHAT IS STANDARD LEAD ACCURACY?

1. For Rolled Thread Lead Lead Screws:

.018"/ft
Lowest Grade

.009"/ft
Standard Grade

.003"/ft
Precision Rolled Grade

.001"/ft
GR Grade

2. For Ground Thread Lead Screws:

.001"/ft
Grade 3

.0005"/ft
Grade 5

.0002"/ft
Grade 7

HOW DO YOU SYNCHRONIZE LEAD SCREWS? :

Lead screws are matched for lead error so that two or more screws can operate together without creating an uneven motion between them.  These screws are most often matched within +/- .001"/ft lead of each other.  Multiple post lift systems are an example of synchronized lead screw applications.

WHAT IS STANDARD STRAIGHTNESS FOR LEAD SCREWS?

1. For off the shelf lead screws cut to length:

.010 TIR per foot

2. For machined lead screw:

.005 TIR per foot

HOW IS BACKLASH MINIMIZED OR ELIMINATED?

To reduce backlash in a ball nut, it is possible to load the assembly with larger than nominal ball bearings.  This will reduce but not eliminate backlash.  With plastic nuts it is possible to selectively fit the nut to the screw for reduced backlash.  To eliminate backlash it is necessary to "Preload" the nut assembly.  With rolled thread lead screw assemblies a resilient nut design is needed.  Double nuts with springs, spring loaded antibacklash supernuts, and zero backlash ball nuts are examples of these kinds of preloads.

WHAT IS A SAFETY SPRING?

When it is necessary to have additional safety built into the lead nut a safety spring is used.  The spring seats in the internal thread of the nut but does not make contact with the thread of the lead screw under normal operating conditions.  If the ball bearings evacuate from the ball nut or if the threads in a plastic nut fail, the safety spring engages the lead screw thread and prevents the load from dropping.  Safety springs are common in ball screw lift platforms.

WHAT IS THE FORMULA FOR HORSEPOWER?




RPM X Torque (inch lbs)



HP = ----------------------------------





63,000

HOW ARE LEAD SCREWS PROTECTED FROM CONTAMINATION?

1. The most common method of keeping a ball nut free of contaminants is with the use of a wiper.  Either a nylon brush style wiper or a plastic wiper insert are attached to the ball nut.  These "wipe" the lead screw as the ball nut circulates.

2. Plastic nuts fit the lead screw very closely and will wipe the thread as they translate.  They do not generally need wiper kits.

3. If the contamination is heavy, it is recommended that a bellows cover or boot be used to protect the lead screw.  These boots are available in a number of materials and designs.  They will isolate the lead screw from the environment.

WHAT IS THE MAXIMUM NUMBER OF BALL BEARINGS RECOMMENDED FOR A BALL NUT?

Eighty (80) balls is about the maximum number per circuit that can be used unless spacer balls are applied.  Greater numbers of balls create too much friction.

WHAT ARE THE MINIMUM AND MAXIMUM NUMBERS OF TURNS IN A BALL NUT?

1. A "turn" in a ball nut is equal to one circuit.  That is one complete rotation around the ball screw.

2. The minimum number of turns for a ball nut is 1.5.  One turn carries load balls with a .5 turn to allow for the recirculation of the ball bearings.

3. The maximum number of turns is 7.5.  Beyond 7.5 turns additional turns carry too small a percentage of the load because of groove mismatch.  This can lead to some balls carrying greater loads than others and premature failure.

WHAT DOES ANGULAR VELOCITY MEAN?

It is the RPM the lead screw must turn at to achieve the desired traverse speed.



Linear Traverse (inches per minute)


RPM = ------------------------------------------




Lead (in inches)

WHAT ARE NORMAL OPERATING TEMPERATURES FOR LEAD SCREWS?

1. Ball screws -65 F to 300 F (-55 C to 149 C)

2. Plastic nuts are recommended to be used at ambient temperatures.  Turcite will operate at up to 160 F continuous use but will degrade in performance at these temperatures.

3. Bronze can be operated at temperatures equal to the ball nut.

WHAT STANDARD LENGTHS ARE LEAD SCREWS AVAILABLE IN?

1. SST lead screws can be had from stock up to 12ft long.

2. Mild steel screws can be had from stock up to 10ft long.

3. Ball screws up to .500" diameter can be had from stock to 15ft long.

Ball screws of .625" and .750" diameters up to 20ft long.

Ball screws of 1.00" and up are available standard up to 25ft long.

4. Special order ball screws can be made up to 28ft long.

HOW DO WE TOLERANCE END MACHINING?

Each manufacturer set’s an independent tolerance limit for their screw end machining.  Check appropriate drawings carefully, especially if end bearings are not supplied by the screw manufacturer.

WHY CAN'T WE PREDICT THE LIFE OF PLASTIC AND BRONZE LEAD NUTS?

The critical factor in the life of plastic or bronze nuts is the heat build up in the nut.  Each application is different resulting in different heat conditions and each application has differences in lubrication requirements.  These have dramatic effect on the nut life.  There is no formula that can account universally for these variations.

HOW DO WE SELECT THE SIZE OF THE LEAD SCREW?

Establish your criteria in lead,load and speed.  Then use a critical speed chart and, column loading chart to determine the screw size you will need.  You can then use these numbers to establish which lead screw/nut combination will work for you.  Of course, the cost of the units will have an effect on your choice as well.

HOW ARE BALL SCREW CHARACTERISTICS EFFECTED BY CHANGES IN PARAMETERS?

INCREASE IN:

AFFECTS:


HOW:

Screw Length


critical speed 


decreases





column load


decreases

Screw Diameter

critical speed


increases





load capacity


increases





angular velocity

decreases

Angular Velocity

critical speed


decreases

Mounting Rigidity

critical speed


increases





column load


increases

Load



life



decreases

Nut Length


load capacity


increases

No. of balls


load capacity


increases

Preload


positioning accuracy

increases





drag torque


increases

Ball Diameter 


life



increases





load capacity


increases

