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(1) Periodic error of  X-axis 
The periodic error was the periodic sine curve and changed along the graph frequency and 

amplitude, it was displayed on the x axis, as shown in figure 3 and 5. 
First, we can check ball screw and adjust the installation of ball screw or position feedback system 

to eliminate periodic error. Second, we can check the balance of the machine and adjust the machine's 
balancing mechanism to eliminate the periodic error. 

(2) Lateral play 
Analysis of the images, the percentage of total errors of the lateral play of  x-axis and y-axis are 

maximum.The main cause of the lateral clearance is the existence of gap or loosening in the rail of 
CNC machine tools.The main influence of lateral clearance is not round hole of CNC machining.The 
solution is to adjust or update machine guide rail to eliminate any gaps or loose. 

(3) Reversal spikes Y 
When the machine drive in axial one direction, then have to move backward to the opposite 

direction, its reverse motion is not smooth and appear a short pause. The main influence is that the arc 
interpolation tool path in a small steps, then reset the original trajectory.Solution is to test different 
kinds of feed rate, and find out reversal spikes in the minimum feed rate[6].   

(4) Scaling mismatch 
The proportion of the total error is 15%, and the trajectory of the measurement is elliptical or 

peanut.From the figure 3 and 5, we can see that the tensile deformation along the x-axis, causing  
shaft travel error, so in the xy plane within the circumference, x-axis and y-axis running distance is 
not identical.The main influence of proportion mismatch error is the dimension error of the parts 
appearing.Solution is to check whether it is right of linear error compensation value then amended. 

(5) Perpendicularity error 
Analysis of the images acquisition，x-axis and y-axis perpendicularity error is negative that x-axis 

and y- axis angle is less than 90 degrees, without producing excessive wear, and the detection error 
direction consistent.The main influence of perpendicularity error is surface between vertical 
machining parts[7].The solution is the xy axis should readjust the machine, and reduce the error of 
perpendicularity. 

Conclusion 

In this paper, we used the ballbar instrument to detect the errors of three different locations of  
BV75 CNC milling machine, and got the detection data of  ballbar, and found out the main factors 
influencing geometry precision of machine tools, then analyzed the main factors influencing 
geometry precision of machine tools.The author has discussed and puted forward the method to 
recover the precision of machine tool. To use ballbar  testing  method that was adopted to establish the 
numerical control machine tool precision inspection and evaluation methods, so guide and improve 
the level of production of  NC machine tools. 
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