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Abstract  

End milling is a very important machining operation and is used in most production
manufacturing industries. This milling operation can produce fine, typical geometric surfaces 
with predefined dimensional accuracy and surface finish
operating parameters of the CNC milling machine, which gives you longer 
surface finish with minimal effort. In this analysis, the finished surface of the work material 
is adopted as a quality attribute, and the life of the machine tool is a performance index 
directly related to productivity.
methods and analyzed with ANSYS software. Multipurpose issues are related to productivity 
and quality and are combined to evaluate equivalent single quantity indicators that are 
ultimately minimized by nickel tit

Keywords: CNC end milling process, surface finish, machine

Introduction  
Composite materials are newly designed materials that have improved strength and 
performance compared to the parent material. There are many types of comp
metal matrix composites (MMC), which are mainly composed of at least two or more 
components, are used. Workpiece ceramic is used for materials and hard materials. When a 
composite material is prepared with at least three or more materials,
matrix composite. Hybrid MMC is formed by placing reinforcement in a metal matrix. 
Obtained through typical research and testing at Toyota in the early 1980s. It is now widely 
used in the automotive sector and space shuttle, an
structures[1]–[5]. There are too many types of composite materials used in various fields, but 
they can be categorized as follows:
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End milling is a very important machining operation and is used in most production
manufacturing industries. This milling operation can produce fine, typical geometric surfaces 
with predefined dimensional accuracy and surface finish. This survey is based on the 
operating parameters of the CNC milling machine, which gives you longer tool life and batter 
surface finish with minimal effort. In this analysis, the finished surface of the work material 
is adopted as a quality attribute, and the life of the machine tool is a performance index 
directly related to productivity. Multi-objective optimization is solved by gray relational 
methods and analyzed with ANSYS software. Multipurpose issues are related to productivity 
and quality and are combined to evaluate equivalent single quantity indicators that are 
ultimately minimized by nickel titanium composites. 
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Composite materials are newly designed materials that have improved strength and 
performance compared to the parent material. There are many types of composites, and here 
metal matrix composites (MMC), which are mainly composed of at least two or more 
components, are used. Workpiece ceramic is used for materials and hard materials. When a 
composite material is prepared with at least three or more materials, it is called a hybrid metal 
matrix composite. Hybrid MMC is formed by placing reinforcement in a metal matrix. 
Obtained through typical research and testing at Toyota in the early 1980s. It is now widely 
used in the automotive sector and space shuttle, and is also used in aircraft body 
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Figure 

Machining tool materials such as conventional milling cutters or high
obsolete and subject to rapid wear and surface wear and cannot be used for hybrid MMC 
machining. Carbide tools exhibit significant 
machining period. To date, polycrystalline diamond (PCD) tools are single tool materials that 
can provide effective tool life for hybrid MMC machining, SiC and Al2O3, and workpiece 
materials. Tool wear rates and surface roughness were measured in various experiments, the 
results were analyzed for hybrid MMC machining, and the effects of various factors on to
life were studied. Figure 1 shows the microstructure of hybrid MMC Al6061
6%) under an optical microscope

Figure 2. Metal Matrix (Al6061

RESULT AND DISCUSSION 

Because of the many basic process parameters (cutting speed, depth of cut, feed rate) that 
affect the surface roughness and tool life of end milling tools 
working condition and ANSYS over composite materials are mainly used for cutting There 
are three cutting parameters: speed, cutting depth, and feed, which are taken into account 
when the cutting speed and feed rate affect the 
depth. In this case, the experimental results show that cutting force and cutting speed are the 
main parameters affecting the surface roughness and tool life of the CNC milling machine 
end mill cutter. Instead of using other engineering methods, the ANSYS approach can 
improve tool life to a considerable level. A verification experiment was conducted to verify 
the optimal cutting parameters. 

Figure 1. Classification of Matrix Material 

Machining tool materials such as conventional milling cutters or high-speed steel become 
obsolete and subject to rapid wear and surface wear and cannot be used for hybrid MMC 
machining. Carbide tools exhibit significant levels of tool wear and wear after a short 
machining period. To date, polycrystalline diamond (PCD) tools are single tool materials that 
can provide effective tool life for hybrid MMC machining, SiC and Al2O3, and workpiece 

urface roughness were measured in various experiments, the 
results were analyzed for hybrid MMC machining, and the effects of various factors on to

shows the microstructure of hybrid MMC Al6061-SiC
cal microscope[2], [6]–[9]. 

 

. Metal Matrix (Al6061-SiC-Al2O3(wt.6%)) Composite. 
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Figure 3. Feed rate and Cutting speed 

Conclusion  

According to this working condition and the experiment by ANSYS on the composite 
material, three cutting parameters, mainly cutting speed, cutting depth and feed, are 
considered, and the cutting speed and feed speed influence the surface roughness rather than 
the cutting depth. The case is considered. In this case, the experimental results show that 
cutting force and cutting speed are the main parameters affecting the surface roughness and 
tool life of the CNC milling machine end mill cutter.Depending on your design requirements, 
you can use your current work on a variety of complex milling tool issues by testing other 
matrix materials suitable for structural or machining milling tool materials. In this project 
report, the software can be used to modify different conditions to achieve different composite 
machine tool materials. For different types of metal matrices or hybrid composites, you can 
use this project report to explore the data. 
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