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ABSTRACT

A Study on the Machinability of Plastic Mould Steel

using AlTiN Coated Tool

Lee, Seung-Chul

Advisor : Prof. Cho, Gyu-Jae, Ph.D.

Department of Mechanical Engineering

Graduate School of Chosun University

In this research, KP-4, one of the plastic mold steels, was coated

with the AlTiN from one layer to four layers by the PVD method in

the 8mm cemented carbide ball end mill. Coated KP-4 wasΦ

processed with various conditions.

For example, in Φ 60 circular material of inner and outer surface and

material's slope of 15°, 30° and 45° the spindle rotation speed was

changed from 10,000rpm to 16,000rpm, the tool feeding speed was

changed from 1,300mm/min to 1,700mm/min, the depth of cut was

also changed from 0.3mm to 0.9mm, and etc. Cutting component force

according to the coating layer number, surface roughness, and the

wear of tool were studied. According to the results, some important

conclusions were found as follows:
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1. When slope angle condition( was chosen as he

largest cutting component force by material shape is showed. In

case of the curved surface processing, the cutting component force

in inner surface, smearins appeared in, is higher than outer surface.

the cutting component force according to the processing direction

is higher in the down ward direction because of the over cut.

2. The larger slope angle, the lower surface roughness by material shape

showed and surface roughness of inner surface is higher than outer

surface. The difference of the surface roughness according to the

processing direction is

 AlTiN coating layers is

3. According to the coating results, AlTiN was coated from one layer to

four layers in cemented carbide ball end mill,

flank wear according to the shape of the material was the

fastest in case of the material's slope of 15°, and then, the wear of

tool was proceeded as a sequence of the material's slope of 30°

and 45°. In the curved surface, rate of wear in inner surface is

more faster than outer surface.

4. The wear by AlTiN coating tool layers showed a good result in 1st,

4th, 2nd, 3rd layer order. Especially, the wear condition is stable state

in 3rd coating layer in spite of the processing time for more than

90 minutes.
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















 

α θ

α θ

곡면의 외면가공 을 나타내고 이 영역에서 의 높이는 다음과 같(Convex) , Cusp

이 유도할 수 있다.



 
 tan  


 (2)

  cos
  cos 


  or sin

  sin


  (3)
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  tan
 


  

  sin 


  (4)

≥ 



    cos



   sin


 (5)

≤ 



 cos  sin   

 (6)
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α θ α θ

곡면의 내면가공 를 나타내고 이 영역에서 의 높이는 다음과 같(Concave) , Cusp

이 유도할 수 있다.




 tan   


 (7)

  cos
  cos 


  or sin  sin 


  (8)

  tan
 



cos  
 sin    


  (9)

≤ 



    cos



   sin


 (10)

≤ 



  sin      cos    (11)

  
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  
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  



     



 ∙cos

 

 ∙sin


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  



 ∙cos∙sin

 
 ∙sin∙cos

 

 

 

 ∙sin∙cos

 ∙cos∙sin

 


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 








   










 ××

 


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







 

≫   
′ cos



  


′

   


  





′

 



  


′

 




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

  



   cossin 
 

 sincos 
 

 

  sin ․sincos 
 

  cos ․ sincos 
 



 sin


cos


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Workpiece

material

Tensile

strength

(kgf/ )㎟

Yielding

strength

(kgf/ )㎟

Elongation

(%)

Hardness

(HRC)

KP-4 104 86 23.13 32

Workpiece

material

Chemical compositions(%)

C Si Mn Cr Mo

KP-4 0.41 0.3 1.0 1.1 0.27
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논문제목

한글 코팅 공구를 이용한 플라스틱 금형강의 절삭특( ) AlTiN

성에 관한 연구

영문( ) A study on the machinability of plastic mould

steel using AlTiN coated tool
본인이 저작한 위의 저작물에 대하여 다음과 같은 조건 아래 조선대학교가

저작물을 이용할 수 있도록 허락하고 동의합니다.

다 음- -

저작물의 구축 및 인터넷을 포함한 정보통신망에의 공개를 위한 저작물1. DB

의 복제 기억장치에의 저장 전송 등을 허락함, ,

위의 목적을 위하여 필요한 범위 내에서의 편집과 형식상의 변경을 허락2.

함 다만 저작물의 내용변경은 금지함( , )

배포 전송된 저작물의 영리적 목적을 위한 복제 저장 전송 등은 금지3. , ,ㆍ

함

4. 저작물에 대한 이용기간은 년으로 하고 기간종료 개월 이내에 별도의5 , 3

의사 표시가 없을 경우에는 저작물의 이용기간을 계속 연장함

해당 저작물의 저작권을 타인에게 양도하거나 출판을 허락을 하였을 경우5.

에는 개월 이내에 대학에 이를 통보함1

조선대학교는 저작물 이용의 허락 이후 해당 저작물로 인하여 발생하는6.

타인에 의한 권리 침해에 대하여 일체의 법적 책임을 지지 않음

소속 대학의 협정기관에 저작물의 제공 및 인터넷 등 정보통신망을 이용7.

한 저작물의 전송 출력을 허락함ㆍ
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