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CUTTING SPEEDS | DOUBLE-SIDED TURNING INSERTS

ISO Material 
Group

Workpiece Material
Tensile 

Strength 
MPa

Recommended Starting Speeds vc (ft/min)

GP1105 GP1115 GP1225 GP1135

fn (inch/rev) fn (inch/rev) fn (inch/rev) fn (inch/rev)

.004 .008 .012 .004 .008 .012 .004 .008 .016 .004 .016 .024

P 
Steel

PO

Low-Carbon Steels, Long Chipping 
(C < .25%)

   Ex. A36, 1008, 1010, 1018, 1108, 1117

Brinell Hardness HB <125

<530 1760 1550 1370 1640 1445 1280 1400 1245 855 1215 790 655

P1

Low-Carbon Steels, Short Chipping, 
Free Machining (C < .25%)

   Ex. 10L18, 1200 Series, 1213, 12L14

Brinell Hardness HB <125

<530 1500 1330 1120 1400 1245 1050 1180 1015 655 1015 590 525

P2

Medium- and High-Carbon Steels 
(C > .25%)

    Ex. 1035, 1045, 10L45, 1080, 1137, 1144, 1525, 1572

Rockwell Hardness HRC <25

>530 1120 1050 950 1050 985 885 920 820 590 855 540 460

P3

Alloy Steels and Tool Steels 
(C > .25%)

    Ex. P20, 1300, 2000, 3000, 4000, 5000, 8000, 
SAE A, D, H, O, S, M, T

Rockwell Hardness HRC <35

600-850 1020 850 700 950 790 655 790 720 490 625 445 330

P4

High-Strength Alloy Steels and Tool Steels
(C > .25%)

    Ex. P20, 1300, 2000, 3000, 4000, 5000, 8000, 
SAE A, D, H, O, S, M, T

Rockwell Hardness HRC 35 - 48

850-1400 850 700 560 790 655 525 590 525 330 460 300 230

P5

Ferritic, Martensitic and PH Stainless Steels

    Ex. 13-8 PH, 15-5 PH, 17-4 PH, 
400 and 500 Series

Rockwell Hardness HRC <35

600-900 1050 880 700 985 820 655 855 720 560 625 460 330

P6

High-Strength Ferritic, Martensitic and
PH Stainless Steels

    Ex. 13-8 PH, 15-5 PH, 17-4 PH, 
400 and 500 Series

Rockwell Hardness HRC 35 - 48

900-1350 630 530 350 590 490 330 425 360 300 360 260 230

ISO Material 
Group

Workpiece Material
Tensile 

Strength 
MPa

Recommended Starting Speeds vc (ft/min)

GS3115 GM1115 GM1125 GM3215 GM3225

fn (inch/rev) fn (inch/rev) fn (inch/rev) fn (inch/rev) fn (inch/rev)

.004 .008 .012 .004 .008 .012 .004 .008 .012 .004 .008 .012 .004 .008 .012

M 
Stainless 

Steel

M1
Austenitic Stainless Steels

   Ex. 200 Series, 301, 302, 304, 304L, 309

Brinell Hardness HB 130-200

<600 820 670 490 980 870 780 850 750 650 690 600 470 620 470 290

M2

High-Strength Austenitic Stainless and  
Cast Stainless Steels

   Ex. 310, 316, 316L, 321, 347, 384

Brinell Hardness HB 150-230

600-800 740 600 440 880 780 700 760 670 580 630 540 420 560 420 260

M3
Duplex Stainless Steels

    Ex. 323, 329, F55, 2205

Brinell Hardness HB 135-275

<800 655 535 390 790 700 620 670 600 520 570 480 380 495 375 230
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CUTTING SPEEDS | DOUBLE-SIDED TURNING INSERTS

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GK1115 GK1125

fn (inch/rev) fn (inch/rev)

.004 .008 .016 .004 .012 .020

K 
Cast 
Iron

K1
Gray Cast Iron

    Ex. Class 20, 25, 30, 35, 40, 45, 50, 55, 60, 
G1800, G3000, G3500, G4000

120-290 <32 125-500 1800 1180 885 1540 885 655

K2
Ductile Cast Irons (Nodular Irons) and 
Compacted Graphite Irons (CGI)

    Ex. 60-40-18, 65-45-12, 80-55-06, 
SAE J434: D4018, D4512, D5506

130-260 <28 <600 1215 885 690 885 655 490

K3
High-Strength Ductile Irons and  
Austempered Ductile Irons (ADI)

    Ex. ASTM A536: 100-70-03, 120-90-02,  
SAE J434: D7003

180-350 <43 >600 885 690 560 655 490 400

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GS3115 GST7120 GST7115 GST7130

fn (inch/rev) fn (inch/rev) fn (inch/rev) fn (inch/rev)

.004 .008 .012 .004 .008 .012 .004 .008 .012 .004 .008 .012

S 
High 
Temp 
Alloys

S1
Iron-Based Heat-Resistant Alloys

   Ex. A286, A608, INCOLOY 800 Series,  
   N-155, Haynes 556, Discaloy

200-280 <30 600-1000 330 260 170 300 230 140 260 200 130 220 170 100

S2
Cobalt-Based Heat-Resistant Alloys

   Ex. Haynes 25 (L605), Haynes 188, Stellite,  
   MAR-M302, MAR-M509

250-350 <35 800-1200 250 180 120 240 170 100 210 140 80 140 100 60

S3
Nickel-Based Heat-Resistant Alloys

   Ex. Astroloy, Hastelloy X, INCONEL 600  
   and 700 Series, Waspalloy

250-350 <35 800-1200 250 180 120 240 170 100 210 140 80 140 100 60

S4
Titanium and Titanium Alloys

   Ex. Commercially Pure Ti, Ti-5Al-2.5Sn, Ti-6Al-4V,  
   Ti-3Al-8V-6Cr-4Zr-4Mo

300-400 33-48 900-1600 - - - - - - - - - - - -
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CUTTING SPEEDS | SINGLE-SIDED SCREW DOWN TURNING INSERTS

ISO Material 
Group

Workpiece Material
Tensile 

Strength 
MPa

Recommended Starting Speeds vc (ft/min)

GP1105 GP1115 GP1225 GP3125

fn (inch/rev) fn (inch/rev) fn (inch/rev) fn (inch/rev)

.004 .008 .012 .004 .008 .012 .004 .008 .016 .004 .008 .012

P 
Steel

PO

Low-Carbon Steels, Long Chipping 
(C < .25%)

   Ex. A36, 1008, 1010, 1018, 1108, 1117

Brinell Hardness HB <125

<530 1760 1550 1370 1640 1445 1280 1400 1245 855 655 525 400

P1

Low-Carbon Steels, Short Chipping, 
Free Machining (C < .25%)

   Ex. 10L18, 1200 Series, 1213, 12L14

Brinell Hardness HB <125

<530 1500 1330 1120 1400 1245 1050 1180 1015 655 600 475 360

P2

Medium- and High-Carbon Steels 
(C > .25%)

    Ex. 1035, 1045, 10L45, 1080, 1137, 1144, 1525, 1572

Rockwell Hardness HRC <25

>530 1120 1050 950 1050 985 885 920 820 590 525 445 345

P3

Alloy Steels and Tool Steels 
(C > .25%)

    Ex. P20, 1300, 2000, 3000, 4000, 5000, 8000, 
SAE A, D, H, O, S, M, T

Rockwell Hardness HRC <35

600-850 1020 850 700 950 790 655 790 720 490 400 300 245

P4

High-Strength Alloy Steels and Tool Steels
(C > .25%)

    Ex. P20, 1300, 2000, 3000, 4000, 5000, 8000, 
SAE A, D, H, O, S, M, T

Rockwell Hardness HRC 35 - 48

850-1400 850 700 560 790 655 525 590 525 330 310 245 180

P5

Ferritic, Martensitic and PH Stainless Steels

    Ex. 13-8 PH, 15-5 PH, 17-4 PH, 
400 and 500 Series

Rockwell Hardness HRC <35

600-900 1050 880 700 985 820 655 855 720 560 420 320 260

P6

High-Strength Ferritic, Martensitic and
PH Stainless Steels

    Ex. 13-8 PH, 15-5 PH, 17-4 PH, 
400 and 500 Series

Rockwell Hardness HRC 35 - 48

900-1350 630 530 350 590 490 330 425 360 300 230 190 135

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GS3115 GM1125 GP3125

fn (inch/rev) fn (inch/rev) fn (inch/rev)

.004 .008 .012 .004 .008 .012 .004 .008 .012

M 
Stainless 

Steel

M1
Austenitic Stainless Steels

   Ex. 200 Series, 301, 302, 304, 304L, 309
130-200 <600 820 670 490 850 750 650 520 380 240

M2
High-Strength Austenitic Stainless and  
Cast Stainless Steels

   Ex. 310, 316, 316L, 321, 347, 384

150-230 <25 600-800 740 600 440 760 670 580 470 340 220

M3
Duplex Stainless Steels

    Ex. 323, 329, F55, 2205
135-275 <30 <800 655 535 390 670 600 520 420 310 200
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CUTTING SPEEDS | SINGLE-SIDED SCREW DOWN TURNING INSERTS

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GK1115 GP3125

fn (inch/rev) fn (inch/rev)

.004 .008 .016 .004 .008 .012

K 
Cast 
Iron

K1
Gray Cast Iron

    Ex. Class 20, 25, 30, 35, 40, 45, 50, 55, 60, 
G1800, G3000, G3500, G4000

120-290 <32 125-500 1800 1180 885 625 425 360

K2
Ductile Cast Irons (Nodular Irons) and 
Compacted Graphite Irons (CGI)

    Ex. 60-40-18, 65-45-12, 80-55-06, 
SAE J434: D4018, D4512, D5506

130-260 <28 <600 1215 885 690 525 380 330

K3
High-Strength Ductile Irons and  
Austempered Ductile Irons (ADI)

    Ex. ASTM A536: 100-70-03, 120-90-02,  
SAE J434: D7003

180-350 <43 >600 885 690 560 425 360 300

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GNT7120 GN9125

fn (inch/rev) fn (inch/rev)

.004 .008 .016 .004 .008 .016

N 
Non- 

Ferrous

N1
Wrought Aluminum

   Ex. 1000, 2017, 2025, 5050, 7050
60-90 <520 6900 5400 3600 6900 5400 3600

N2
Low-Silicon Aluminum Alloys 
(Si < 12.2%)

   Ex. 2024, 6061, 7075

70-100 <350 1640 985 655 1640 985 655

N3 High-Silicon Aluminum Alloys 
(Si > 12.2%)

60-120 200-320 985 655 400 985 655 400

N4
Copper and Copper Alloys

   Ex. C81500
60-200 200-650 1280 1050 885 1280 1050 885

ISO Material 
Group

Workpiece Material
Brinell 

Hardness 
HB

Rockwell 
Hardness 

HRC

Tensile 
Strength 

MPa

Recommended Starting Speeds vc (ft/min)

GS3115

fn (inch/rev)

.004 .008 .012

S 
High 
Temp 
Alloys

S1
Iron-Based Heat-Resistant Alloys

   Ex. A286, A608, INCOLOY 800 Series,  
   N-155, Haynes 556, Discaloy

200-280 <30 600-1000 330 260 170

S2
Cobalt-Based Heat-Resistant Alloys

   Ex. Haynes 25 (L605), Haynes 188, Stellite,  
   MAR-M302, MAR-M509

250-350 <35 800-1200 250 180 120

S3
Nickel-Based Heat-Resistant Alloys

   Ex. Astroloy, Hastelloy X, INCONEL 600  
   and 700 Series, Waspalloy

250-350 <35 800-1200 250 180 120

S4
Titanium and Titanium Alloys

   Ex. Commercially Pure Ti, Ti-5Al-2.5Sn, Ti-6Al-4V,  
   Ti-3Al-8V-6Cr-4Zr-4Mo

300-400 33-48 900-1600 - - -
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TURNING FORMULAS & NOMENCLATURE

ap depth of cut inches

D workpiece diameter inches

fn feed per revolution inches

lm machined length inches

n spindle speed rev/min

Q metal removal rate inches3/min

t machining time minutes

vc cutting speed feet/min

vf feed rate inches/min

Cutting speed, vc (ft / min)

vc  = .262  x  D  x  n

Feed rate, vf (in / min)

vf  = n  x  fn

Metal removal rate, Q (in3 / min)

Q  = vc   x   ap   x   fn   x   12

Spindle speed, n (rpm) 

Machining time, t (min)

3.82  x  vc

D
n  =

lm

vf
t  =
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Rt

fn

SURFACE ROUGHNESS

The maximum feed per rev can be determined from the table by selecting the nose radius and speci-
fied surface roughness requirement.

For example, Surface roughness requirement Rt  =  63 µinches

 Insert nose radius r =  1/32”

 Theoretical starting point for feed  fn =>  .004 inches / rev

When selecting the feed for finishing to a specified level of surface roughness, the feed values provided 
in the table should not be exceeded. In general the feed in a finishing operation should be kept low in 
order to produce an acceptable component finish.

Rt  = 

The machined surface and tolerances achieved on components are directly affected by both the 
insert nose radius and the feed rate.

From a strictly theoretical perspective, surface roughness can be calculated from the following formula:

The following table presents feed values for common insert nose radius sizes and surface  
roughness requirements:

Rt, µinch

feed fn, inches / rev

 r = 1/64” r = 1/32” r = 3/64” r = 1/16” r = 3/32”

16 .0015 .002 .0025 .003 .0035

32 .002 .003 .0035 .004 .005

63 .003 .004 .005 .0055 .007

125 .004 .0055 .007 .008 .010

250 .0055 .008 .010 .011 .014

500 .008 .011 .014 .016 .019

fn
2  x  106

8   x   r

Where Rt = Theoretical Profile Depth, µinches
 fn = feed / rev, inches
 r = insert nose radius, inches
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TURNING INSERTS CODE KEY  | ANSI ANSI

EXAMPLE 1

1

Insert Shape

C 800 Diamond

D 550 Diamond

S Square

T Triangle

V 350 Diamond

W 800 Corner Trigon

2

Clearance Angle

B 50  Positive Rake

C 70  Positive Rake

N 00  Negative Rake

P 110  Positive Rake

3

Tolerances, inch

Tolerance Class tolerance on 'd' tolerance on 'B' tolerance on 's'

G ± .001 ± .001 ± .005

M see table below see table below ± .005

Tolerance Class M, inch 

d
tolerance on 'd' tolerance on ‘B’

All Shapes C, S, T, W Shapes D Shape V Shape

7/32 ± .002 ± .003 ± .004 N/A

1/4 ± .002 ± .003 ± .004 ± .007

3/8 ± .002 ± .003 ± .004 ± .007

1/2 ± .003 ± .005 ± .006 ± .010

5/8 ± .004 ± .006 ± .007 N/A

3/4 ± .004 ± .006 ± .007 N/A

d

d
B B S

C
1

N
2

M
3

G
4

4
5

3
6

2
7 8

QM
9

–

EXAMPLE 1
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TURNING INSERTS CODE KEY  |  ANSIANSI

6

Thickness, inch

Symbol indicates number of  
1/16ths of an inch

Symbol s

1.5 3/32

2 1/8

2.5 5/32

3 3/16

4 1/4

5

Insert Size

Inscribed Circle, d, inch

Symbol indicates number of 1/8ths of an inch

Symbol d

1.8 7/32

2 1/4

3 3/8

4 1/2

5 5/8

6 3/4

7

Nose Radius, inch

Symbol indicates number of  
1/64ths of an inch

Symbol r

0.5 .008

1 1/64

2 1/32

3 3/64

4 1/16

8

Hand of Insert (optional)

R Right-hand

L Left-hand

9

Chipbreaker Designation

Indicates the machining 
properties or chipbreaker features

Manufacturer-specific

4

Insert Type

G With hole, Pin / Top Clamp 
Double-sided

T With hole, Screw-down Clamping 
Single-sided

X Manufacturer-Specific Design

r

S

d

d

V
1

C
2

G
3

T
4

3
5

3
6

1
7 8

GP
9

–

EXAMPLE 2
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TURNING INSERTS CODE KEY  |  ISO

C
1

N
2

M
3

G
4

12
5

04
6

08
7 8

QM
9

–

EXAMPLE 1

1

Insert Shape

C 800 Diamond

D 550 Diamond

S Square

T Triangle

V 350 Diamond

W 800 Corner Trigon

2

Clearance Angle

B 50  Positive Rake

C 70  Positive Rake

N 00  Negative Rake

P 110  Positive Rake

3

Tolerances, mm

Tolerance Class tolerance on 'd' tolerance on 'B' tolerance on 's'

G ± 0.025 ± 0.025 ± 0.13

M see table below see table below ± 0.13

Tolerance Class M, mm 

d
tolerance on 'd' tolerance on ‘B’

All Shapes C, S, T, W Shapes D Shape V Shape

5.556 ± 0.05 ± 0.08 ± 0.10 N/A

6.350 ± 0.05 ± 0.08 ± 0.10 ± 0.18

9.525 ± 0.05 ± 0.08 ± 0.10 ± 0.18

12.700 ± 0.08 ± 0.13 ± 0.15 ± 0.25

15.875 ± 0.10 ± 0.15 ± 0.18 N/A

19.050 ± 0.10 ± 0.15 ± 0.18 N/A

d

d
B B S
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TURNING INSERTS CODE KEY  |  ISO

5

Insert Size

Cutting Edge Length, mm

Symbol

06 6.5 6.5

07 7.8

08 8.7

09 9.7 9.5 9.6

11 11.6 11.0 11.1

12 12.9 12.7

15 15.5 15.9

16 16.1 16.5 16.6

19 19.4 19.1

22 22.0 22.2

27 27.5

6

Thickness, mm

Symbol s

02 2.38

03 3.18

T3 3.97

04 4.76

05 5.56

06 6.35

7

Nose Radius, mm

Symbol r

02 0.2

04 0.4

08 0.8

12 1.2

16 1.6

30 3.0

8

Hand of Insert (optional)

R Right-hand

L Left-hand

9

Chipbreaker Designation

Indicates the machining 
properties or chipbreaker features

Manufacturer-specific

4

Insert Type

G With hole, Pin / Top Clamp 
Double-sided

T With hole, Screw-down Clamping 
Single-sided

X Manufacturer-Specific Design

V
1

C
2

G
3

T
4

16
5

04
6

04
7 8

GP
9

–

EXAMPLE 2

S

r
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TROUBLESHOOTING

REMEDY
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REMEDY

■ ■ ■ ■

■ ■

■ ■ ■ ■ ■

■ ■ ■ ■ ■

■ ■ ■ ■

■ ■ ■

■ ■ ■

■ ■ ■

■ ■ ■ ■ ■

■ ■ ■

Excessive flank wear

Chipping

Plastic deformation

Crater wear

Built-up-edge (BUE)

Thermal cracks

Notch wear

Insert Breakage

Vibrations

Chip control / long, unbroken chips

WEAR MECHANISM / PROBLEM


