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ABSTRACT 

In accepting metal cutting limits, the tool material plays a very dynamic role. High Speed Steel, though used over 

several times is still very much in development and it can’t be simply to replace by Carbide in some parts. We have only to see 

how effectively we can continue to use HSS. In metal cutting several cutting limits like cutting speed, feed rate, depth of cut, tool 

material, work material etc., are involved. This object series discovers the effect of each on the other factors. 

KEYWORDS: HSS   

Extreme spindle speed will cause early tool wear, 

breakages, and can reason tool go on, all of which can 

guide to potentially hazardous conditions. Using the right 

spindle speed for the fabric and tools will very much 

improve tool time and the excellence of the outside finish. 

For a given machining process, the cutting speediness will 

stay constant for most situations; consequently the spindle 

speed will also stay constant. Though, facing, forming, 

parting off, and recess operation on a lathe or screw 

mechanism involve the machining of a constantly 

changing diameter. Mechanical actions to affect CSS have 

existed for centuries, but they were for no reason practical 

usually to mechanism tool control. In the pre-CNC era, the 

ideal of CSS was ignored for most work. For eccentric 

work that demands it, particular pains were taken to 

achieve it. The opening of CNC-controlled lathes has 

provided a practical, day by day solution via mechanical 

CSS. By resources of the machine's software and variable 

speed electric motors, the lathe can increase the RPM of 

the spindle as the cutter gets earlier to the middle of the 

division. 

LITERATURE REVIEW 

 Resolve of optimal cutting situation through cost-

effective numerical model is a composite investigate 

Endeavour, and over the being, the technique of model and 

optimization have undergone considerable growth and 

development.  

 Biegler and Grossmann (2004) provided a 

general organization of numerical optimization problems, 

followed by a matrix of application that show the area in 

which these troubles have been classically practical in 

process system manufacturing. 

 Mukherjee and Ray (2006) discussed the 

application possible of several model and optimization 

techniques in metal cutting processes and optional a 

universal structure for limit optimization in metal cutting 

process.  

 Traditional Machining Godfrey and Kumar 

(2006) performed experiment using a three level full 

factorial design on a CNC drilling machine. numerical 

model for correlate the connections of organize parameter 

such as speed, feed rate and drill thickness and their 

property on some response such as axial power and torque 

performing on the cutting instrument is industrial using 

rejoinder outside attitude.  

 Tsao (2008) obtainable the guess and assessment 

of force force and outside smoothness in drilling of 

composite substance using candle stick drill. In this study, 

the objective and control parameter association is 

recognized by multi-variable failure analysis and radial 

basis function network (RBFN) and compare with the trial 

results. 

 Jeong et al. (2007) planned an arithmetical 

imitation model of EDM drilling process with cylindrical 

tool to calculate the geometries of tool and drilled whole 

matrix. The developed model can be used in offline 

recompense of tool wear in the manufacture of a sightless 

hole.  

 Jayabal and Natarajan (2010) calculated the result 

of procedure parameter on push power, torque, and tool 

dress in in drilling of coir fiber unbreakable composite. 

The most positive setting of the parameter are resolute 

through experiment designed, conduct and analyze using 

hereditary algorithm method.  

 Tzeng et al. (2009) investigate the optimization 

of CNC spinning action parameters using the Grey 

relational study method. Nine new runs based on an 

orthogonal collection of Taguchi method were perform. 
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An optimal parameter mixture of the rotating process was 

obtain via Grey relational study.  

 Gupta et al. (2011) obtainable the use of fuzzy 

logics to the Taguchi technique in optimization of the high 

speed CNC spinning with multiple presentation 

individuality. It is finished that the optimization method 

industrial in this learns is useful in humanizing multiple 

presentation individuality in high speed CNC turning.  

 Aggarwala et al. (2008) used RSM for modeling 

the response that is tool time, cutting force, surface 

unevenness and power use in CNC turning of AISI P-20 

tool steel by liquid nitrogen as a coolant. The urbanized 

models were sufficient in illumination the effect of 

sovereign parameter on response. 

 Srikanth and Kamala (2008) urbanized a real 

coded genetic algorithm (RCGA) move toward for 

optimization of cutting parameters in rotating. In forced 

optimization, RCGA move toward is essential to get the 

best solutions earlier. This would be cooperative for a 

developed engineer to choose machining circumstances 

for preferred machining act of a produce.  

 Rao and Pawar (2010) presented optimization 

aspects of a multi-pass milling operation. The objective 

considered is minimization of production time (i.e. 

maximization of production rate) subjected to various 

constraints like arbor strength, arbor deflection, and 

cutting power.Optimization is carried out using three non-

traditional optimization algorithms namely, artificial bee 

colony (ABC), particle swarm optimization (PSO), and 

simulated annealing (SA).  

 Wang et al. (2006) optimized multi-pass milling 

in terms of two objectives, i.e. machining time and 

production cost using an advanced search algorithm called 

parallel genetic simulated annealing (PGSA) to obtain the 

optimal cutting parameters. The authors have taken the 

benefit of strength of both of these techniques and have 

successfully applied this hybrid parallel genetic simulated 

annealing optimization technique to multi pass milling 

operation.  

 Nandi et al. (2004) developed a genetic-fuzzy 

system to model the input–output relationships in 

grinding. In the genetic-fuzzy system, the knowledge base 

of the Fuzzy Logic Controller (FLC) is optimized using a 

GA, based on the training data available from empirical 

expressions. The GA-tuned FLCs are able to predict 

surface finish and power requirement in grinding with 

minimum error for a set of input parameters.  

 Eiben and Smit (2011) obtained superior 

parameter values as well as information about problem 

instances, parameter values, and algorithm performance 

while using tuning algorithms. This information can serve 

as empirical evidence to justify design decisions. 

 Yildiz (2012) Demonstrated the superiority of the 

hybrid optimization approach over the other techniques in 

terms of convergence speed and efficiency.  

 Lin (2003) analyzed and presented the effect of 

each major machining parameter in processing Al2O3 on 

the surface roughness and material removal rate during 

Electrolytic In-Process Dressing (ELID) grinding. 

Furthermore, an optimization algorithm is constructed for 

multiple objectives which incorporate tournament sharing 

selection and G-bit local search is applied to find the 

machining parameters for achieving the best product 

quality and production rate. 

HSS - High Speed Steels - Still Playing a Very 

Significant Role in Metal Cutting 

Normally, drilling tool materials made with the 

calculation of cobalt universal grade rating at atmosphere 

is M-15 and M-42 are “solid cobalt drills" and are used in 

super high speed steel end drilling applications as in 

figure1. In overall High Speed Steel is a high carbon tool 

steel, containing a large size of tungsten. A typical HSS 

structure is: 18% tungsten, 4% Chromium, 1% Vanadium, 

0.7% carbon and the rest, Iron. HSS tools have a connect 

of 62-64 Rc. The addition of 5 to 8% cobalt to HSS 

imparts higher strength and wears resistance. 

 

Figure 1: Solid Cobalt Drill 

In Metal cutting, Carbide tools have regularly 

occupied over HSS tools in many of the tool uses but in 

static HSS is extensively in use in some specific parts of 

tools like drills, reamers, taps, form turning tools, gear 

hobbing and gear shaping cutters, side and face mills, end 
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mills, slab milling and straddle milling cutters, slitting 

saws, form milling cutters and broaches as in figure 2. 

                                 

Figure 2: 

The benefit of HSS finished carbide is its power 

to resist cutting services and the little cost of the tools 

from the tool life mass of attitude, HSS is that it’s working 

cutting the lower after related to Carbide materials. In the 

enormous common of cutting uses, namely turning, 

boring, and face milling, Carbide tools and inserts must 

near-totally taken over HSS tools. The HSS has developed 

nearly misplaced in these productions. But that not the 

period with drilling. 

In usages like drilling, very regularly solid 

carbide drills are smooth over HSS drills, mostly in CNC 

machine tools; but from cutting cheap in drilling, mainly 

drilling is small diameters and larger lowest point, HSS is 

not in range with simply. Drill intense while cutting is a 

very limited substance with solid carbides and each 

smashing will prove to be costly on output too, as 

construction stops till the tool is replaced. Another great 

benefit of using HSS drills is that the HSS drill can 

succeed and do even in old and sick machine tools with 

incomplete power. 

As power condition for cutting is right 

comparative to cutting speed with other cutting parameters 

like feed rate remaining same use of HSS develops 

obvious in machines with imperfect power. 

HSS drills can sustain the vagaries of reduced the 

outer in spindles, weak slide ways, etc, in adult machines 

and still do their job adequately, while there is no carbide 

added. 

HSS remains to be the best and in expensive 

when it comes to multi toothed forms the cutters like gear 

mobbing cutters, form of milling and broaching 

machines. Substituting these tools with carbide in the form 

of brazed carbide tips is not only expensive and thick point 

in tool manufacture, but also very harmful to construction 

in the instance of tip extremely. The tools are also 

turbulent when it comes to usage of HSS form tools. 

Cutting Speeds with HSS 

As previously said, HSS can in no way contest 

with Carbide tools when it comes to cutting speeds. Under 

similarly proper applications, a carbide tool can cut 4 to 12 

times faster than HSS provisional on work material and 

type of operation and obviously, the efficiency is 

equivalently high. 

 

I take some example data on the series of cutting speed in which HSS tools work: 

Cutting speed in m/min 

To convert cutting speed given above to SFM  (surface feet per minute) 

MATERIAL DRILLING TAPPING MILLING HOBBING BROACHING 

Free cutting steels 20-30 9-15 30-42 30-40 10-25 

Mild steel  20-23 11-12 25-40 24-39 21-32 

Medium carbon steels 14-20 8-11 20-31 21-30 20-31 

Alloy steels  18-22 10-12 10-21 10-20 20-32 

Stainless steels  12-15 9-11 16-20 15-19 10-21 

Cast Iron  20-24 9-12 20-30 21-30 12-24 

Titanium alloys 12-16 8-10 10-30 10-30 18-30 

Aluminium alloys  35-50 14-19 60-100 60-90 24-39 
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Living with HSS Improve Productivity 

Use of Cobalt Drills and Cutters 

Actually cobalt drills and cutters are actually 

which actually refer to HSS tool grades M-15 and M-42 

that contain 5% and 8% cobalt. 

The developed to tackle drilling of tough 

materials like Stainless steel, Inconel, tool steels, 

titanium alloys etc. Where a switchover to carbide tool 

from HSS is difficult and totally inefficient, use of these 

cobalt tools collection available to process plans to 

growth output for machining usual steels and other 

permanent materials. This mixture is also resorted to, 

when improved tool life time for agreed cutting speed is 

the important of the period. 

With cobalt drills, growth in cutting speeds up 

to about 40% or additional over regular HSS drills able 

to be possible, with other situations remaining similar. 

Qualified on the drill extent and minimum order 

measure, Cobalt drills cost from 1.75 to 2.5 times more 

than normal HSS drills. A right concession between 

increased tool lifetime and increased output has to be 

reached at to successfully balance the increased cost of 

the tools life time. 

Coating of TiN on HSS Tools 

The consequential substitute in cumulative 

output with HSS tools is to coat the drills and cutters 

with materials similar Titanium Nitride (TiN) by 

Physical Vapor Deposition method (PVD) or Chemical 

Vapour Deposition method (CVD). Advancement in 

coating technology is bringing in other coatings like 

Titanium Nitride (TiN), Titanium Carbo-Nitride (TiCN), 

Titanium Aluminium Nitride (TiAlN), Aluminium 

Titanium Nitride (AlTiN), Chrome Nitride (CrN), 

Zirconium Nitride (ZrN). The coatings significantly 

increase the wear resistance and wear at the cutting point 

and simplify use higher speeds and feeds and improve 

tool life time. TiN coated tools can simply be identified 

by the normal golden shade coat on HSS tools. 

 

Figure 3 

 

Figure 4 

 

Figure 5 

 TiN first coat can increase the asking price of 

drills by 30 to 50% conditional on size and collection 

quantity and almost about roughly in complete 

materials30-100% rise in drilling speeds can be useful 

with covered drills. It should be famous that re-grinding 

of drill socket is going to take left the coating at the 

cutting point. If the rake viewpoint is retentive the 

coating even later re-grinding, to  the coating remainders 

valuable, though to a summary scope. 
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It must be noted here that the excellence of 

coating plays a very dynamic role in the efficiency of 

coating and it can differ significantly from dealer to 

supplier. As significance, the profits of coated HSS tools 

may also be different. 

 CONCLUSION 

In order to characterize the cutting force 

connected wear development and cutting presentation 

hardened material metallurgical steels, the tool wear flank 

land, the cutting length, and the process forces were 

investigated. 

The HSS tools will endure to play their energetic 

character in manufacturing for more ages to come. Total 

standby of HSS by carbide tools can only be a reserved 

idea. It would be stimulating to timepiece the forthcoming 

scenario in expertise as to how HSS tools are going to 

progress additional to chance the convincing difficulties 

on efficiency. 
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