LRS Positioning System

Linkage Vs Position Tolerance
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Non-Linearity

Repeatability

Electrohydraulic

Less than +/-.05% stroke or 

.002 inch 

.001% stroke or .001 

per inch

Electromechanical: 

Ballscrew 

Back lash: +/-.002

Electromechanical: 

Rollerscrew                 

Exlar roller screws are 

grouped in tolerance 

classes. These 

manufacturing tolerances 

are expressed as lead 

errors per distance of 

linear travel.

Tolerance Class Lead 

Accuracy 

G1 0.006 mm/300 mm 

(0.00024 in/ft) 

G3 0.012 mm/300 mm 

(0.00048 in/ft) 

G4 0.020 mm/300 mm 

(0.00080 in/ft) 

G5 0.024 mm/300 mm 

(0.00096 in/ft) 

Electromechanical:     

Belt drive

Back lash

Electromechanical:   

Rack & Pinion

Back lash: .004-.008 for 

Diametral pitch 20 thru 45

Tolerance Specifications-XYZ    

Feed back is from motor encoder. As the 

diametral pitch increases the back lash 

decreases.

Force & velocity exceed ballscrew. Can be 

supplied with zero backlash. Feed back is from 

motor encoder.

parker hyd cylinder with Temposonics linear 

transducer.

Ballscrew can be internal/external to pressure 

housing. Feed back is from motor encoder.

Belt lengthens over time. Feed back is from 

motor encoder.
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In spur and helical gearing, backlash allowance is usually obtained by sinking the hob deeper into the blank than the theoretically standard depth. Further, it is true that any increase or decrease in center distance of two gears in any mesh will cause an increase or decrease in backlash. Thus, this is an alternate way of designing backlash into the system. 
In the following we give the fundamental equations for the determination of backlash in a single gear mesh. For the determination of backlash in gear trains, it is necessary to sum the backlash of each mated gear pair. However, to obtain the total backlash for a series of meshes it is necessary to take into account the gear ratio of each mesh relative to a chosen reference shaft in the gear train. For details see Reference 5. 
Backlash is defined in Figure 1.20a as the excess thickness of tooth space over the thickness of the mating tooth. There are two basic ways in which backlash arises: Tooth thickness is below the zero-backlash value; and the operating center distance is greater than the zero-backlash value. 
If the tooth thickness of either or both mating gears is less than the zero-backlash value, the amount of backlash introduced in the mesh is simply this numerical difference:
B = Tstd - Tact = T (20)

where: 

B = linear backlash measured along the pitch circle (Figure 1.20b) 
Tstd = no backlash tooth thickness on the operating-pitch circle, which is the standard teeth 
thickness for ideal gears 
Tact = actual tooth thickness 

Backlash Instability 

A technique called dual-loop control is sometimes used to compensate for instabilities caused by backlash. Backlash arises in systems where a motor is coupled to a load through gears or lead screws. When a position encoder is installed on such loads, a sufficient level of backlash can make the feedback oscillate. This phenomenon can be a limiting factor for precise movements. 

Dual-loop control uses two feedback encoders, one on the motor, the other attached to the load. The motor encoder closes one loop that provides motor control. The load encoder closes a second supervisory loop that monitors load-position errors and then commands the motor-control loop to move. 

A dual-loop algorithm would first command the motor to move a certain interval at a specified speed. Once this move is complete, the program would check the position of the load encoder to determine if any position error remained, then command the motor to move until the error hit zero. 

Another use for this algorithm is where a clutch couples the motor to a load. Dual-loop control can provide smooth motion through motor velocity and load-position profiles. For example, say that the motor must accelerate to some constant velocity, hold this velocity for a time, then decelerate to a stop. With no slippage, the load position is simply the integral of the motor velocity profile. One approach to the algorithm is to give the motor a command to reduce velocity when the load position is a certain number of counts from its final destination. When the load is a few counts closer to the end, the motor is commanded to stop. 

The solution is independent of slip because it makes the motor run longer to make up for the slip in rotation. Of course, the motion profile could contain a number of set points and velocity changes for more complex profiles. 

_1078135883.xls
Sheet1

		Description				Tolerance Specifications-XYZ

						Non-Linearity		Repeatability

		Electrohydraulic				Less than +/-.05% stroke or .002 inch		.001% stroke or .001 per inch

		parker hyd cylinder with Temposonics linear transducer.

		Electromechanical: Ballscrew				Back lash: +/-.002

		Ballscrew can be internal/external to pressure housing. Feed back is from motor encoder.

		Electromechanical: Rollerscrew                 Exlar roller screws are grouped in tolerance classes. These manufacturing tolerances are expressed as lead errors per distance of linear travel.				Tolerance Class Lead Accuracy 
G1 0.006 mm/300 mm (0.00024 in/ft) 
G3 0.012 mm/300 mm (0.00048 in/ft) 
G4 0.020 mm/300 mm (0.00080 in/ft) 
G5 0.024 mm/300 mm (0.00096 in/ft)

		Force & velocity exceed ballscrew. Can be supplied with zero backlash. Feed back is from motor encoder.

		Electromechanical:     Belt drive				Back lash

		Belt lengthens over time. Feed back is from motor encoder.

		Electromechanical:   Rack & Pinion				Back lash: .004-.008 for Diametral pitch 20 thru 45

		Feed back is from motor encoder. As the diametral pitch increases the back lash decreases.






