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General Turning ToolsTURNINGA

Application inform
ation of gerneral turning

Table of recommended cutting parameters for general turning

ISO Materials

H
ardness H

B

CVD Coating PVD Coating Cermet Coated 
cermet

Cemented 
carbide

YBC151 YBC251 YBC152 YBC252 YBC351 YBC352 YBG102 YBG202 YBG302 YNG151 YNG151C YC10 YC40

Feed rate (mm/rev)

0.1-0.6 0.1-0.8 0.1-0.6 0.1-0.8 0.2-1.0 0.2-1.0 0.2-0.4 0.1-0.6 0.05-0.8 0.05-0.2 0.05-0.2 0.1-0.4 0.1-0.5

Cutting speed (m/min)

P

C
arbon steel

C=0.15% 125 430-200 430-190 500-270 480-240 380-165 430-220 460-220 380-180 360-165 550-350 580-350 360-165 300-145

C=0.35% 150 380-180 410-180 460-250 460-230 300-150 350-200 440-210 300-170 280-150 500-300 520-300 280-150 220-130

C=0.60% 200 330-150 350-150 400-220 400-200 260-130 310-180 380-180 260-150 240-130 460-260 480-260 240-130 180-80

A
lloy steel

Anneal 180 350-170 350-150 400-180 400-200 200-100 250-150 380-180 200-120 180-100 410-240 430-240 180-100 160-80

Hardened 275 230-100 210-100 280-150 260-140 140-70 200-120 240-120 140-90 120-70 300-180 320-180 120-70 120-50

Hardened 300 210-100 190-70 260-150 240-120 125-60 180-110 220-100 125-80 100-60 250-170 270-170 100-60 80-40

Hardened 350 180-80 170-70 230-120 220-120 110-55 160-100 200-100 110-75 90-55 230-150 250-150 90-55 70-45

High alloy steel

Anneal 200 320-150 260-120 360-190 310-170 175-80 220-130 290-150 175-100 155-80 350-200 370-200 155-80 135-60

Hardene 325 140-90 100-50 190-130 150-100 85-40 140-90 130-80 85-60 65-40 170-110 190-110 65-40 45-30

C
ast steel

Non-Alloy 180 240-120 200-100 280-160 250-140 135-75 190-130 230-125 135-95 115-75 260-170 280-170 115-75 95-55

Low alloy 200 230-70 170-60 280-110 220-110 120-80 170-130 200-90 120-100 100-80 260-170 280-170 100-80 80-60

High alloy 225 160-70 140-50 210-110 190-100 95-55 150-110 170-80 95-55 95-55 260-100 280-100 95-55 75-35

ISO Materials

H
ardness H

B

CVD Coating PVD Coating Cermet Coated 
cermet

YBM151 YBM153 YBM251 YBM253 YBG202 YBG205 YBG302 YNG151 YNG151C

Feed rate (mm/rev)

0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.1-0.4 0.2-0.4 0.2-0.6 0.1-0.3 0.1-0.3

Cutting speed (m/min)

M

S
tainless steel

Ferrite 180 280-180 280-180 250-140 260-140 300-190 290-190 250-150 330-220 350-210

Austenite 260 250-150 250-150 200-110 210-110 250-160 240-160 220-120 250-150 270-140

Martensite 330 200-140 200-140 210-130 220-130 260-170 250-170 210-120 270-170 290-160

Application information of general turning
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Recommended table of cutting parameters for general turning

Application information of general turning

ISO Materials

CVD Coating Cermet Coated 
cermet Ceramics Cemented carbide

YBD052 YBD102 YBD152 YBD252 YNG151 YNG151C CN3100 YC10 YC40

Feed rate (mm/rev)

0.1-0.4 0.1-0.4 0.1-0.5 0.1-0.8 0.1-0.4 0.1-0.4 0.1-1.5 0.1-0.3 0.1-0.4

Cutting speed (m/min)

K

Malleable 
cast iron

Ferrite 130 350-230 330-220 320-105 250-170 280-160 300-180 800-600 150-90 105-45

Pearlite 230 250-105 230-100 230-100 180-75 220-120 240-150 700-500 120-70 80-30

Low cast iron 180 520-200 480-200 480-190 380-150 400-250 420-270 700-500 170-100 130-60

High cast iron 260 230-120 220-115 210-100 170-90 360-240 380-260 800-600 130-70 95-40

Nodular 
cast 
iron

Ferrite 160 310-150 300-150 290-140 220-110 330-190 350-210 600-450 140-80 115-45

Pearlite 250 230-110 220-105 210-100 170-90 310-200 330-220 500-350 110-70 80-30

ISO Materials

PVD Coating Cemented 
carbide CBN PCD Ceramics

YBG102 YBG105 YBG202 YBG212 YD101 YCB011 YCB012 YZB221 YCD011 CN3100

Feed rate (mm/rev)

0.05-0.15 0.05-0.15 0.05-0.2 0.05-0.2 0.05-0.35 0.05-0.5 0.05-0.2 0.05-0.2 0.05-0.5 0.05-0.2

Cutting speed (m/min)

N

Al 
alloy

No heat 
treatment 60 1750-800 <2500

Heat 
treatment 100 510-250 <2500

Cast 
aluminum 

alloy

No heat 
treatment 75 460-175 <2500

Heat 
treatment 90 300-110 <2500

Copper 
alloy

Lead alloy 110 610-205 630-65

Copper, 
pure 

copper
90 310-195 630-65

Copper, 
nonleaded

Copper, 
electrolytic 

copper

100 225-115 375-30

S
Ni-

base 
alloy

Ni-base 
alloy 40 90-30 90-40 90-30 90-30 70-20 150-260

H Other 
materials

Hard steel 45
HRC 350-225 350-225

Super 
hard steel

50~60
HRC 250-135 250-135

Chilled 
cast iron 500 180-120

H
ardness H

B
H

ardness H
B
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Workpiece material Hardness HB
Machining 
category

L/D≤3
L/D=3-4

(Diameter of shank≥Φ16mm)
Feed rate
(mm/rev)

Cutting depth
(mm)

Feed rate
(mm/rev)

Cutting depth
(mm)

P Carbon steel, Alloy steel

45#, 42CrMo
HB180—280 For semi-finishing 0.1-0.25-0.4 <5.0 0.1-0.2-0.3 <4.0

M Stainless steel

1Cr18Ni9Ti   0Cr18Ni9
≤HB220 For semi-finishing 0.1-0.2-0.3 <4.0 0.1-0.15-0.25 <3.0

K Cast iron HT250 HB170—230 For semi-finishing 0.1-0.25-0.4 <5.0 0.1-0.2-0.3 <4.0

Workpiece material
Hardness 

HB
Machining 
category

L/D≤3 L/D=4 L/D=5 L/D=6

Feed rate
(mm/rev)

Cutting 
depth
(mm)

Feed rate
(mm/rev)

Cutting 
depth
(mm)

Feed rate
(mm/rev)

Cutting 
depth
(mm)

Feed rate
(mm/rev)

Cutting 
depth
(mm)

P
Carbon steel, 

Alloy steel

45#, 42CrMo

HB180-280

For 
finishing 0.05-0.1-0.15 <0.2 0.05-0.1-0.15 <0.2

For semi-
finishing 0.15-0.25-0.35 <3.0 0.1-0.15-0.2 <1.5

M
Stainless steel

1Cr18Ni9Ti 

0Cr18Ni9

≤HB220

For 
finishing 0.05-0.1-0.15 <0.2 0.05-0.1-0.15 <0.2

For semi-
finishing 0.15-0.2-0.25 <2.0 0.1-0.15-0.2 <1.0

N Al Alloy ---

For 
finishing 0.05-0.1-0.15 <0.2 0.05-0.1-0.15 <0.2 0.05-0.1-0.15 -0.15 0.05-0.1-0.15 <0.1

For semi-
finishing 0.05-0.1-0.15 <2.0 0.05-0.1-0.15 <1.5 0.05-0.1-0.15 -1.0 0.05-0.1-0.15 <1.0

Workpiece material
Machining 
conditions

 Chipbreaker Inserts material
Feed rate
(mm/rev)

Cutting depth
(mm)

P Steel HB180—280

For finishing SF
YNG151 

YNG151C

0.05-0.2-0.35 0.05-0.1-0.3-0.5

M Stainless steel ≤HB220 0.05-0.2-0.35 0.05-0.1-0.3-0.5

K Cast iron  HB170—230 0.05-0.2-0.35 0.05-0.1-0.3-0.5

Internal turning tools by P-type clamping

Internal turning tools by S-type clamping

Damping internal turning tools

Blue words are recommended cutting parameters.

Application inform
ation of gerneral turning

Table of correctional cutting parameters of internal turning

Application information of general turning
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Solutions

                              Cause

Tool 
material Cutting conditions  Tool shape Machine clamping 

system

H
arder m

aterials

Tougher m
aterials

C
utting speed

Feed rate

C
utting depth

C
utting liquid

C
hange chipbreaker 

of inserts

R
ake face

N
ose radius

A
pproach angle

C
utting edge 

strength

Increase precision of 
inserts

Increase rigidity of 
tool holder

C
lam

ping of tool holder 
and w

orkpiece

O
verhang of tool 

holder

Pow
er, gap

O
ver abrasion 

on nose

Bad precision 
during 
machining

Abrasion intensified on flank  

Unsuitable cutting 
conditions  

S
urface precision 
deterioration

Bad surface 
quality

Abrasion intensified and 
cutting edge not sharp 
enough

      
Cutting edge breakage         
Unsuitable geometrical 
shape of cutting edge    
Unsuitable cutting conditions    
Vibration  

            
Built-up edge       Radiation

Effect of cutting 
heat

Unsuitable cutting conditions   
Unsuitable geometrical 
shape of cutting edge    

Bad precision 
of dim

ensions

Dimensions 
fluctuate during 
cutting

Insert tolerance 

Offset of workpiece or tools        

B
reakage

Abrasion on flank 
and rake face

Abrasion on clearance face      
Abrasion on rake face       

Edge chipping Vibration and impact          
Built-up edge

Unsuitable workpiece 
hardness for cutting 
conditions

      

Thermal 
cracking

Hardness of workpiece 
material and tool material 
unsuitable for cutting 
conditions

      

Cutting 
edge nose 
deformation

Occurring during intermittent 
machining with high feed 
rate

         

Tool life Unsuitable materials and 
cutting conditions           

C
hip controlling

Long, unbroken 
and snarled 
chips

Unsuitable cutting condition    
Unsuitable geometry   

Too short and 
hard chips

Unsuitable cutting condition   
Unsuitable geometrical 
shape of cutting edge   B

urr and knockdow
n flange

Steel and Al, 
burrs occurring

Unsuitable cutting condition   
Tool abrasion and unsuitable 
geometrical shape      

Edge break out 
on cast iron

Unsuitable cutting conditions   
Tool abrasion and unsuitable 
geometrical shape      

Heavy burr on 
soft steel

Unsuitable cutting condition  
Tool abrasion and unsuitable 
geometrical shape         

Common 
problem

Ap
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Frequent problems of turning and solutions

Application information of general turning
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Tool damage 

type Phenomenon Cause Solution

Flank wear
Cutting resistant force 

increasing

Groove wear on flank

Tool material is too soft.
Cutting speed is too high.
Clearance angle is too small.
Feed rate is too low.

◆Select tool materials with good wear resistance.
◆Reduce cutting speed.
◆Enlarge clearance angle.
◆Increase feed rate.

Rake face wear

(Crater wear)

Bad chip controlling

Surface quality 

deterioration

Tool material is too soft.
Cutting speed is too hig.
Feed rate is too high.

◆Select tool materials with good wear resistance.
◆Reduce cutting speed.
◆Reduce feed rate.

Cutting edge 

breakage
Occasional breakage

Instability of tool life

Tool material is too hard.
Feed rate is high.
Cutting edge strength is not 
high enough.
Rigidity of tool holder and tool 
bar is small.

◆Select tool materials with good toughness.
◆Reduce feed rate.
◆Increase land width (if rounding changes into 

chamfering).
◆Enlarge tool bar size.

Breakage

Cutting resistant force 

increasing

Deterioration of surface 

roughness

Tool material is too hard.
Feed rate is high.
Cutting edge strength is not 
high enough.
Rigidity of tool holder and tool 
bar is low.

◆Select tool materials with good toughness.
◆Reduce feed rate.
◆Increase land width (if rounding changes into 

chamfering).
◆Enlarge tool bar size.

Plastic deformation

(Cutting edge 

collapse)

Workpiece dimensions 

change

Nose abrasion

Tool material is too soft.
Cutting speed is too high.
Cutting depth and feed rate 
are too high.
Cutting edge temperature is 
too high.

◆Select tool material with good wear resistance
◆Reduce cutting speed.
◆Reduce cutting depth and feed rate.
◆Select tool materials with good heat conductivity.

Built-up edge

(Bonding)

Surface quality 

deterioration during 

finishing

Cutting resistant force 

increasing

Cutting speed is low.
Cutting edge is not sharp 
enough.
Tool material is unsuitable.

◆Increase cutting speed.
◆Enlarge rake angle.
◆Select tool materials that are not easy to adhere 

together (coating, cermet, etc.)

Thermal 

cracking

Damage because of 

thermal circulation

Normally occurring during 

intermittent machining

Premature edge failure due to 
thermal cracks.
Tool material is too hard.

◆Adopt dry cutting.
◆Select tool materials with good toughness.

Chattering
burrs occurring

Cutting resistant force 

increasing

Feed rate and cutting speed are 
too high.

◆Select tool materials with good wear resistance.
◆Sharpen cutting edge by enlarging rake angle.
◆Reduce cutting speed.

Flaking

Usually occurring 

when machining super 

hard materials, which 

is accompanied with 

vibration

Bonding occurs on cutting 
edge.
Chip flow is obstructed.

◆Sharpen cutting edge by enlarging rake angle.
◆Enlarge chip pocket.

Application inform
ation of gerneral turning

Abrasion of tools and various damages

Application information of general turning




