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Abstract. Machining of materials is to produce desired shape and size with smooth surfaces for the 
performance. Machining is carried out using various cutting tools starting from high speed steel to 
recently developed tools like CBN and PCBN inserts etc. These tools are used to machine difficult 
t o  cut materials like high strength alloy steels, stainless steel, Inconel 718, Titanium etc. The inserts 
used are disposed off or no longer used for finish machining. It can be used for rough machining 
where smooth surface is not important and subjected to subsequent machining using fresh inserts. 
T h e  used inserts can be used subsequently by subjecting them cryogenic treatment at - 196~ C in a 
closed chamber. It is a long process for more than 30 hours in a liquid nitrogen chamber. This 
treatment gives additional strength to cutting inserts to improve cutting ability and wear resistance. 
T h e  components used in high strength applications like an aerospace, automobile industries are 
treated with cryogenic process to improve wear strength. The operating parameters are cutting 
speed, feed rate and constant depth of cut. In this research, CBN inserts after turning for 750 mm 
length was cryogenically treated and again used with same operating parameters as previous 
machining conditions. Each inserts were measured for flank wear by Scanning Electron Microscope 
(SEM) after treatment and re-used with same turning conditions as before. Performances of all 
inserts used were producing the same results or approximately similar results. The treated inserts 
were acts like as fresh cutting edges. The results showed that cryogenically processed CBN inserts 
performed very close to new cutting inserts. 

Introduction 

The study of metal cutting focuses on the features of the behavior of tool and work material that 
influences the efficiency and quality of cutting operations. The technology of cutting tools and 
cutting inserts has been rapidly developing. In recent years, instead of new tooling materials being 
introduced, secondary process to improve tool lives are being explored, such as heat treatment of 
tool inserts and the employment of surface coatings on tool inserts [I]. Another process is the 
cryogenic treatment of tool inserts to improve the tool life. Cryogenic treatment is the treatment of 
cutting inserts at low temperatures below -196- C. It is like superficial treatment and it is applied 
for all the materials subjected to this treatment and reaching the core of the materials. The important 
aspect of this process is changes in the mechanical properties and in the crystal structure of 
materials. For the past 30 years, there has been an increasing interest in the effects of cryogenic 
treatment on the properties of metals. Bamon [Z] performed abrasive wear tests on a wide variety of 
steels, and concluded that metals which can exhibit retained a austenite at room temperature can 
have their wear resistance significantly increased by subjecting them to cryogenic treatment. Quek 
[l&3] concluded that cryogenically treated tool inserts exhibited better wear characteristics than 
untreated ones at low turning speeds and feed rates. F.J.Da Silva et a1 [4] conducted trails using 
cryogenic treated HSS tools and found that tool life increased between 82-91 % after being treated 
at -1960 C. The hardness and wear resistance of tool steels can be improved simultaneously through 
cryogenic treatment [5-61. In this research work, CBN tool which was used for turning SCM 440 
alloy steel and this CBN inserts achieved maximum flank wear of 0.30 mm as per IS0  3685 of 
1977. Currently, not many researches have been carried out on a used CBN inserts. 
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Summary 

Based on the performance and test results of the various set of experiments conducted, the 
following conclusions were drawn: 

i. The surface roughness obtained at high cutting speed with low feed rate of 0.10 mm rev-' was 
low in  untreated and worn cryogenic treated inserts. The worn cryogenic treated inserts 
performance was near to fresh insert. 

ii. Flank wear obtained at low speed with low feed rate was high using untreated inserts. 
iii. Flank wear obtained by worn cryogenic treated inserts was lower than new inserts without 

treatment. 
iv. The worn inserts without cryogenic treatment can be re-used be after cryogenic treatment 

without taking cryogenic process cost. The life of the inserts would be extended by the 
process. 
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