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Abstract. through the research of CNC lathe automatic programming and machining simulation 

parameters, summed up in the CNC lathe processing of complex shape programming procedure has 
advantages, and the complex parts processing as an example, the processing technology and NC 

program is complete, the use of CATIA V5 R20 plays an important role in the processing of parts. 
It is beneficial to the improvement of the machining process of the NC programmer, so as to solve 

the problems encountered in the numerical control machining. It is helpful for enterprises to save 
time and improve efficiency. The promotion of software automatic programming, so that more 

CNC practitioners to realize the importance of automatic programming software, and thus stimulate 
the interest of learning software automatic programming. The importance of automatic 

programming to the importance of automatic programming and the need for skilled use of automatic 
programming.  

Introduction     

With the continuous progress of numerical control technology, great changes have taken place 

between the properties and structure of CNC machine tools with traditional machine tool, the 
function of the system has been continuously strengthened, complex parts processing capacity is 

rising, especially when using the closed-loop control, intelligent control system development, and 
the error compensation system, machining accuracy has great progress than the general machine 

tool, and is constantly to a higher precision direction. It is a typical mechanical and electrical 
integration product, is the use of various disciplines of high-tech products, is a new automated 

equipment. It is an important basic industry to reflect the national comprehensive national strength 
and the national strategic position. The level of technology has become one of the important 

symbols to measure the level of a country's industrial modernization.[1]        
In recent years, with the development of computer application technology, China has developed 

some automatic programming system, the advantages of automatic programming is: can the 
processing programming geometry of extremely complex parts, high programming speed, high 

precision, convenient operation, short cycle, easy computer examination, verification and checking 
tool position, track and the shape of parts etc.. Especially for complex parts, there is unparalleled 

technical and economic advantages, cannot be prepared manually completed procedures.[2] 
Therefore, the automatic programming system of NC lathe is studied. In particular, the 

optimization and Simulation of machining parameters have important practical significance. 

Analysis and Parameter Optimization of Machining Process for Typical Parts of 2 CNC Lathe  

Analysis of Machining Process for Typical Parts of CNC Lathe. Part drawing as shown in  
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Figure 1.  Part drawing of shaft 

 

 
Figure 2.  Entity diagram of axis 

 

Accuracy Analysis. dimensional accuracy           
In the case of the high precision size are: external circle Phi 30, Phi 35, Phi 44, Phi 53, Phi 47, 

length 22,27,30,32 and M30*2 threads. For the precision requirement, mainly through the accurate 
tool in the machining process, correct setting of cutter compensation and wear, as well as the correct 

system of suitable process and other measures to ensure.[3]     

  form and position accuracy，In this case, the main form and position accuracy requirements 

are: coaxial cylindrical with 53 axis and 35 axis, the shape and position tolerances, mainly through 
the mechanical precision adjustment of machine tool, and make public the reasonable process and 

work piece clamping and positioning to ensure positive and find measures.[4] 
Blank Type. Parts for shaft parts, blank shaft with diameter of 60mm*150mm, precision grade 

IT8. The initial selection of the processing scheme for the rough car.[5] 
Tool Selection. 1) 93 degree cylindrical turning tool machining and fine turning the outer 

contour; 2) slotting cutter; 3) tapping thread cutter; 4) 93 degrees hole lathe machining and fine car 
contour ; 5) with 20 twist drill. [6] 

Table 1  Machining tool card 

Tool number  Tool specification name Number Machined surface 

T01 93degrees cylindrical turning tool 1 External contour 

T02 slot knife 1 slots 1 groove 

T03 Thread cutter    1  Tapping M30 thread 

T04 93 hole lathe 1 Inner contour 

T05 With 20 twist drill    1 drill hole 
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Selective Processing Method. Part of the internal and external contours of the roughness 

requirements are Ra3.2, so in the turning process, you can use the first rough, and then the car 
program. Taking into account the rough part is 45# steel, the cutting performance is good and no 

hard surface, so in turning the nose arc of R=0.4 tool, it can improve the surface roughness of the 
machined parts and reduce tool wear. In the processing of the inner hole and the inner contour, 

considering the precision and positioning machining precision, can adopt 93 DEG hole lathe, rough 
machining and finish machining of the car, so it can meet the requirements of machining precision. 

[7] 
Machining Parameter Optimization. On determine the processing parameters in practical 

processing experience, machining precision and surface quality of the workpiece, the workpiece 
material properties and shape, rigid handle and other factors[8] 

Feed Rate. (1) In order to improve the production efficiency, in the premise of ensuring the 
quality of the workpiece, the higher feed rate can be selected, and the feed rate of F is 0.2mm/r    

Finishing feed speed generally select roughing feed speed of 1/2. (2) when drilling 0.5mm/r 
Spindle Speed (N). Due to the processing of parts and materials for the 45# steel, the cutting 

performance is good, the feed rate and cutting depth and the selected are relatively small, so the 
table reference, the cutting speed can be achieved, so the cutting speed of choice for 160m/min. 

Therefore, when the milling cutter for machining parts, the spindle speed: 
 

 
 

 
After calculation can be obtained, the roughing of the spindle speed can be chosen as 800r/min, 

the spindle speed is 1200r/min. 
Cutting depth. The parts of the blank selection is 45# steel, so the cutting processing 

performance is good, the use of machine tools are CNC lathes, CNC lathe by considering the 
characteristics of actual performance and processing, the maximum value of the cutting depth is 

1mm, and the machining surface roughness higher so, the need for rough and fine processing in the 
processing, so in rough machining, cutting depth MID choose 0.2mm, choose the precision 

machining precision machining allowance is 0.4mm. As a result of the machine tool feed quantity is 
0.1mm/r, so in order to improve the efficiency of processing, in rough machining, the choice of the 

contour of the direction of feed (ie FFP1) is 0.2mm/r. 
 

Table 2  Cutting three elements 

Processingmeethod Spindle speed(n/min) Feed rate (mm/r) Cutting depth(mm) 

Rough machining 800 0.2 1.0 

finish machining 1200 0.1 0.4 

 

Workpiece machining coordinate system. Select the center of the upper surface of the 

workpiece as the origin of the workpiece coordinate system. The following diagram shows[9] 

 
Figure 3.  Determination of workpiece coordinate system 
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Simulation Processing 

Application of CATIA software for drawing and simulation processing.[10] 

 
Figure 4.  Rough machining simulation 

 
Figure 5.  Slot machining simulation 

 
Figure 6.  Finishing simulation 

 
Figure 7.  Thread machining simulation 

 
Figure 8.  Simulation of the other side of the map 

Concluding Remarks 

Based on the research of automatic programming and Simulation of NC lathe, this paper finds 

out the optimization of processing parameters of complex parts in NC machine tools. According to 
the programming library of typical parts of NC lathe, the program can be compiled with reference 

to the relevant program in order to improve the programming efficiency. 
1 is advantageous to the numerical control programming personnel processing technology 

enhancement, thus solves the enterprise numerical control processing the question which meets.     
2 is conducive to processing parts to save time, improve efficiency.         

3 is conducive to the promotion of software automatic programming, so that more CNC 
practitioners realize the importance of automatic programming software, and thus stimulate the 

interest of learning software automatic programming. 
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