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1. Introduction 

 

The flexible fine die was manufactured that chemically etched, 

CNC-sharpened and superbly finished with smooth polished cutting 

edges. In laser surface hardening of flexible fine die, the laser power 

was very important according to cutting edge shape as like pinnacle, 

the properties of flexible fine die were successfully performed on 

AISI W1-8 substrates by a laser surface hardening system using 

100W diode laser. 

Fig 1. Schematics of laser hardening on flexible fine die 

 

2. Experimental 

 

The characteristics of laser surface hardening according to 

conditions such as laser beam power, feed speed and pinnacle edge 

angle were investigated by hardness and microstructure.  

 

 

3. Result and discussion 

Fig 2. Comparison of microstructure with (a) base metal and (b) 

hardened zone measured by FE-SEM image 

 

AISI W1-8 carbon steel microstructure was gradually changed 

according to depth of hardening. The martensite was generated to 

pinnacle edge. And micro structure was gradually changed according 

to the higher the compact of the martensitic structure. 
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The laser surface hardening of flexible die is very important, because of the reducing tool wear and increasing die life. In this 

study, the diode laser surface hardening system was newly manufactured considering optical device and driving performance. 

The flexible die was successfully hardened on AISI W1-8 carbon steel material by a laser surface hardening system using 

100W diode laser. The diode laser surface hardening effects for sharp edge of the flexible die were analyzed and actually 

evaluated. The finite element method was used to determine the heat flow, the hardness distribution and the microstructure 

change. Vickers hardness of flexible die was increased as increasing laser power and hardness was measured maximum 

840HV at 40W of die power. And characteristics of laser surface hardening according to conditions such as laser power. As a 

result of observed microstructure, the hardness was increased according to the higher the compact of the martensitic 

structure.   

 

KEYWORDS : Flexible die, High carbon steel, Diode laser, Surface hardening, Sharp edge  

 

 

100




