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592

Milling – PCBN
Suitable workpiece materials

Milling cutter type
R220.70-06/09

Cutter especially developed for PCBN inserts, 2 insert sizes. 
Maximum cutting depth .080 inch D = 20-63 mm and 
maximum cutting depth .120 inch D = 3.00–8.00 inch
(D = 5.00–8.00 inch fitted with wiper insert pocket).

The relation between cutting depth and number of 
usable cutting edges (per side).

Inserts for finishing RNMN 22E (E = honed)
 RNMN 32E
Inserts for roughing RNMN 22S
 RNMN 32S

 
(S = chamfered and honed)

 Wiper insert SNEX 423ZZ
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• Secomax CBN10/100 and CBN150 inserts are suitable
 for finishing in hard steel (52–63 HRc).
• CBN200 inserts are suitable for finishing and roughing
 in hard steel (52–63 HRc) and finishing and roughing
 in pearlitic cast iron with a free ferrite content of less
 than 5%.

Secomax CBN300 inserts are suitable for:
• Roughing in hard steel (52–63 HRc).
• Finishing and roughing in pearlitic cast iron with a free
 ferrite content of less than 5%.
Note: When milling with PCBN conventional milling should be used. 
Use inserts with protection chamfer (S) for best tool life.

R220.74-09

R220.68-T11/T16 

Cutter especially developed for CBN inserts.
Maximum depth of cut .120 inch D = 3.00-8.00 inch.
(D = 5.00-8.00 inch fitted with wiper insert pocket).

Inserts for finishing  SNEN 32ENE-M06
  SNMN 32E
  (E = honed) 
Inserts for roughing  SNEN 32ENS-M08
  SNMN 32S
  (S = chamfered and honed)
Wiper insert  SNEX 423ZZ 

Cutter especially developed for 
PCBN inserts. D = 2.50-6.00 inch.

Insert with corner chamfer  TNGN 22PNE
for finishing operations  TNGN 33PNE
 
Insert with corner chamfer  TNGN 22PNS
for roughing operations  TNGN 33PNS
 
Insert with corner radius  TNGN 22PRS
for roughing operations  TNGN 33PRS 
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593

Milling – PCBN
Inserts for standard milling cutters

For roughing
SEEX 09T3AFTN-D09-LF
SEEX 43AFTN-D16-LF
QuattroMill R220.53 
milling cutter

For roughing
SEEN 42AFTN-D16
R220.13 Face milling cutter

For finishing
SEEX 42AETN-MD13
R220.30 Face milling cutter

• Cutting speed recommendations are in the cutting data  
 table.

Cutting data
• Feed rate recommendations are in the cutting data table.
• Formulae for cutting data calculation are on pages 611, 615.

Breakage
• Do not use worn anvils.
• Do not use worn wedges.
• Clean seats and inserts.

Cutting edge
breakage • Reduce the cutting edge load (i.e)

 the depth of cut or feed rate).
• Increase the insert corner radius
 (consider using round inserts).
• Use inserts with chamfered
 cutting edges.
• Change the cutting speed.

Rapid flank wear
• Increase the cutting speed.
• Increase the feed rate.
• Check if the ferrite content is within
 the prescribed limits.

Notching
• Reduce the feed rate.
• Increase the cutting speed.
• Vary the depth of cut.
• Use inserts with chamfered
 cutting edges.

Edge chipping
• Use inserts with chamfered
 cutting edges.
• Increase the system rigidity.
• Change the feed rate.

Rake face flaking 
while in continuous 
cut

• Reduce the feed rate.
• Use inserts with chamfered
 cutting edges.

Rake face flaking 
when milling in 
irregular surfaces

• Do not use coolant.
• Use chamfered inserts.
• Change the feed rate.
• Increase the cutting speed.

Troubleshooting

For roughing
OFEN 070405TN-MD16
Octomill R220.43
Face milling cutter

Wiper insert for high quality 
surface finish
SEEX 43ZZTN-D16-LF

591-593 PCBN.indd   593591-593 PCBN.indd   593 10/19/2011   1:20:02 PM10/19/2011   1:20:02 PM



SecomaxTM – PCD inserts

594

APHT

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l s B ap

16 .669 .191 .063 .197

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

APHT   160408FR-M08 15° [

Tolerances (± in.)
l s m

APHT .0005 .001 .0005
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SecomaxTM – PCD inserts
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OFEN

OFEX

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l s B ap1 ap2

07 .707 .187 .067 .197 .118

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

OFEN   070405FN-M09 0° [

Size

Dimensions in inch

l s B ap1 ap2

05 .504 .156 .059 .138 .079

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

OFEX   05T305FN-M05 0° [

Tolerances (± in.)
l s

OFEN .001 .001

Tolerances (± in.)
l s

OFEX .001 .001
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SecomaxTM – PCD inserts

596

SEEX

SEHN

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l s

09 .375 .156

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

SEEX   09T3AFFN-L1 [ [

Size

Dimensions in inch

l s B ap

42 .500 .125 .063 .138

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

SEHN   42AFFN-E08 0° [ [

Tolerances (± in.)
l s m

SEEX .001 .001 .001

Tolerances (± in.)
l s m

SEHN .0005 .001 .0005
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SecomaxTM – PCD inserts
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XCHX

XOEX 06/09/12

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l s b ap

13 .551 .172 .031 .197

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

XCHX   13T304FR-M06 15° [

Size

Dimensions in inch

l s B ap

06 .272 .096 .058 .100
09 .425 .144 .058 .138
12 .462-.478 .199 .058 .160

Inserts Part No.
Cutting

rake

Grades

PC
D0

5

PC
D2

0

PC
D3

0

PC
D3

0M

XOEX   060204FR 8° [

XOEX   090304FR 8° [ [
  090304FR-ZZ 8° [

XOEX   120404FR 15° [ [
  120404FR-L2 15° [

Tolerances (± in.)
l s m

SEEX .0005 .001 .0005

Tolerances (± in.)
l s m

XOEX .0005 .001 .0005
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Milling - PCD

598

Milling – PCD

Inserts for standard milling cutters
Cutter family range First choice

R220.13
SEHN12

For large diameters/Wiper flat length ~ .062 inch.

R220.33
SEHN12

For surface finish. Due to setting angle (R220.13),
Wiper flat lenght close to .315 inch.

OCTO R220.43
OFEN..07
OFEX..05

Roughing due to tip size.
Finishing for wiper flat length, but must be properly set, and feed adjusted.
Two different sizes of insert, larger selection of cutters.

R220.69
XC..13

Square shoulder milling.

R220.26
AP..16

Square shoulder milling, and face milling (surface finish)
(Setting via cassettes, not possible with XC..13).

TURBO
XOEX09
XOEX12

Square shoulder milling. Shape of the insert for chip formation (low Si alloys).

QUATTRO
R220.53
SEEX09

Very positive cutter, useful for long chip formation materials.
To be chosen when R220.13 is not suitable.

Note: All PCD milling inserts for these cutters are designed with Wiper flat for surface finish
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599

Wrong choice of grade 

Suggested action

Troubleshooting

Problem

Rapid wear

Possible cause

Change to coarser PCD grade 

Presence of Fe/Ni/Co Check material composition 
Reduce cutting speed 
Use coolant  

High speed Built-up edge Reduce cutting speed to reduce heat generation or use coolant 

Incorrect cutting edge selection Choose a sharper edge  

Low speed Increase speed to improve cutting action  

Wrong choice of grade Change to finer PCD grade  

 Poor rigidity   Edge chipping Minimize vibration 
Check set-up, run-out 
Change nose angle 

Operating conditions  
  

Review speeds and feeds 

Wrong edge design
(radius or honing) 

Increase nose radius or change to chamfer type 
Add a honing or slight chamfer on the edge  

High run-out Check set-up 

Wrong choice of grade Change to a tougher grade
(PCD10 → PCD20 → PCD30 → PCD30M → PCD05) 

Wrong choice of grade   Edge breakage Change to a tougher grade
(PCD10 → PCD20 → PCD30 → PCD30M → PCD05) 

Wrong choice of grade   Poor surface fi nish Change to finer PCD grade 

High feed speed Check set-up

Poor set-up of Wiper insert Check offset of Wiper / Other inserts

Large depth of cut   Flaking of workpiece Reduce depth of cut 
Add entry chamfer on the component  

Milling – PCD
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Thread milling inserts

600

13NMS/XMS

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l d s

13... .512 .276 .098

Inserts Prod No.

Grades

Coated Uncoated

CP
50

0

F3
0M

H1
5

Single sided insert

For internal threading
13NMS  1.0ISO [

 1.5ISO [
 2.0ISO [
 16UN [
 20UN [
 24UN [

For ext. and int. threading
13XMS  14W [

 19W [

Tolerances (± in)
d l s

13... .0005 .0005 .001
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Thread milling inserts

601

So
lid

En
d 

M
ill

s

396.19-4003

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l d s

4003 1.575 – .138

Inserts Prod No.

Grades

Coated Uncoated

CP
50

0

F3
0M

H1
5

For external threading
396.19  -4003.0E1.0ISO [

 -4003.0E1.5ISO [
 -4003.0E2.0ISO [
 -4003.0E12UN [
 -4003.0E14UN [
 -4003.0E16UN [
 -4003.0E18UN [

For internal threading
396.19  -4003.0N1.0ISO [ [

 -4003.0N1.5ISO [ [
 -4003.0N2.0ISO [ [
 -4003.0N2.5ISO [
 -4003.0N3.0ISO [
 -4003.0N10UN [
 -4003.0N12UN [ [
 -4003.0N14UN [ [
 -4003.0N16UN [ [
 -4003.0N18UN [
 -4003.0N20UN [
 -4003.0N8UN [
 -4003.0N9UN [

For ext. and int. threading
396.19  -4003.0X11W [

 -4003.0X12W [
 -4003.0X14W [
 -4003.0X16W [

Tolerances (± in.)
d l s

4003... .0005 .0003 .002
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Thread milling inserts

602

396.19-4003/4005

[ Stock standard
Subject to change refer to current price and stock-list

Size

Dimensions in inch

l d s

4003 1.575 – .138
4005 1.575 – .197

Inserts Prod No.

Grades

Coated Uncoated

CP
50

0

F3
0M

H1
5

For internal threading
396.19  -4005.0N3.5ISO [

 -4005.0N4.0ISO [
 -4005.0N4.5ISO [
 -4005.0N5.0ISO [
 -4005.0N5.5ISO [
 -4005.0N6.0ISO [
 -4005.0N4UN [
 -4005.0N4.5UN [
 -4005.0N5UN [
 -4005.0N6UN [
 -4005.0N7UN [

For ext. and int. threading
396.19  -4005.08XW [
R396.19  -4005.0X8NPT [

 -4003.0X11.5NPT [
 -4003.0X11.5NPTF [
 -4003.0X11BSPT [
 -4003.0X14NPT [
 -4003.0X14NPTF [
 -4003.0X14BSPT [

Non-cutting blank
396.19  -4003XX [

 -4005XX [

Tolerances (± in.)
d l s

4003... .0005 .0003 .002
4005... .0005 .0006 .002
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Technical information
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604

Maximum RPM and balancing

          Recommended maximum RPM for all Seco cutters are 
shown on each catalog page.
Normally there is no need for balancing tools for RPM up to 
10,000.
However in some cases balancing is necessary, for instance 
when using heavy tools and toolholders in small machines.

Over 10,000 RPM:
We recommend balancing of tool and toolholders at least separately.
Over 20,000 RPM:
Both tool and toolholders must be balanced at least separately.
Over 30,000 RPM:
Tool and tool holders must be balanced as a unit.
The max RPM in the tables should never be exceeded.

Balancing quality G:
Norm ISO 1940 has established G as the unit of measurement for the balance quality of rotating parts.
G is the tangential speed of the center of gravity in reference to the rotational axis.

G = balance quality in mm/s
e = specifi c unbalance in g.mm/kg or mm
ω = speed in rad/s
U = residual unbalance, (U = e x M) in g.mm
M = mass of toolholder in kg
n = rpm
m = unbalance mass in g
r = distance between the unbalance mass and rotational axis in mm
Note: G is depending on n, M, U: It is not possible to defi ne G without referring to the rotational speed. For toolholders it is preferable 
to use e and U to defi ne their balancing quality:
– e or U can be generalized for all holders, while G has to be expressed against a specifi c n.
– e can easily be calculated from U, given by a balancing machine, divided by the mass M of the holder.
See chart ISO 1940 showing the relation between G and n in regard to e.

n in rpm

e 
in

 g
.m

m
/k

g 
or

 �
m

ISO 1940

For more detailed tool holding balancing information please see MN Tooling Systems.
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Dynamomentic keys

605

Dynamomentic keys

The range of dynamomentic keys with fixed torque values are available in combinations 
key grip/torque value for insert locking for most of the Seco Holemaking products.
By using a dynamomentic key you always ensure the correct tightening force when 
mounting the insert. The torque values are provided in the tables below.
Dynamomentic keys are calibrated according to ISO 6789.

Code key: T00-15P35
T00 = Dynamomentic screw driver type for Torx Plus blade
T00T = Dynamomentic T-handle type for Torx Plus blade
H00 = Dynamomentic screw driver for hexagonal blade
H00T = Dynamomentic T-handle type for hexagonal blade
15P = Torx Plus size
35 = Torque value 3.5 Nm

Dynamomentic 
key*

Replaceable 
blade

Torque 
Plus
size

Torque
value
in/lbs

Torque
value
Nm

T00-06P05 T00-06P T06P 4.4 0.5
T00-07P05 T00-07P T07P 4.4 0.5
T00-07P09 T00-07P T07P 8.0 0.9
T00-08P12 T00-08P T08P 10.6 1.2
T00-09P09 T00-09P T09P 8.0 0.9
T00-09P12 T00-09P T09P 10.6 1.2
T00-09P20 T00-09P T09P 17.7 2.0
T00-10P20 T00-10P T10P 17.7 2.0
T00-10P30 T00-10P T10P 26.6 3.0
T00-15P20 T00-15P T15P 17.7 2.0
T00-15P30 T00-15P T15P 26.6 3.0
T00-15P35 T00-15P T15P 31.0 3.5
T00-15P50 T00-15P T15P 44.3 5.0
T00-20P35 T00-20P T20P 31.0 3.5
T00-20P50 T00-20P T20P 44.3 5.0
*Including blade

Dynamomentic 
key*

Replaceable 
blade

Torque 
Plus
size

Torque
value
in/lbs

Torque
value
Nm

T00T-15P50 T00T-15P T15P 44.3 5.0
T00T-20P50 T00T-20P T20P 44.3 5.0
T00T-20P60 T00T-20P T20P 53.1 6.0
T00T-20P80 T00T-20P T20P 70.8 8.0
T00T-25P50 T00T-25P T25P 44.3 5.0
T00T-25P60 T00T-25P T25P 53.1 6.0
T00T-25P80 T00T-25P T25P 70.8 8.0
T00T-30P80 T00T-30P T30P 70.8 8.0

*Including blade

Dynamomentic 
key*

Replaceable 
blade

Hex
size

Torque
value
in/lbs

Torque
value
Nm

H00T-3050 H00T-3.0 3 mm 44.3 5.0
H00T-4050 H00T-4.0 4 mm 44.3 5.0
H00T-4060 H00T-4.0 4 mm 53.1 6.0
H00T-5080 H00T-5.0 5 mm 70.8 8.0
H00T-60100 H00T-6.0 6 mm 88.5 10.0

*Including blade

Dynamomentic 
key*

Replaceable 
blade

Hex
size

Torque
value
in/lbs

Torque
value
Nm

H00-1305 H00-1.3 1.3 mm 4.4 0.5
H00-1505 H00-1.5 1.5 mm 4.4 0.5
H00-1509 H00-1.5 1.5 mm 8.0 0.9
H00-2009 H00-2.0 2.0 mm 8.0 0.9
H00-2016 H00-2.0 2.0 mm 14.2 1.6
H00-2020 H00-2.0 2.0 mm 17.7 2.0
H00-2512 H00-2.5 2.5 mm 10.6 1.2
H00-2530 H00-2.5 2.5 mm 26.6 3.0
H00-2535 H00-2.5 2.5 mm 31.0 3.5
H00-3020 H00-3.0 3.0 mm 17.7 2.0
H00-4030 H00-4.0 4.0 mm 26.6 3.0
*Including blade

Please observe that the blades are not interchangeable between screw
driver type and T-handle type.
Torx Plus® is a registered trade mark belonging to Camcar-Textron (USA)
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606

Ramping

Cutter dia.
Dc inch

Cutter dia.
Dc2 inch

ap
max

α°
max

217/220.21 (218.19) 0.36 0.625 0.025 9.15
0.41 0.750 0.030 12.30
0.37 0.75H 0.040 9.95
0.66 1.00 0.030 5.50
0.49 1.00H 0.060 4.85
0.83 1.25 0.040 5.40
0.60 1.25H 0.080 7.60
1.00 1.50 0.060 2.80
0.85 1.50H 0.080 4.25
1.34 2.00 0.080 2.30
1.84 2.50 0.080 1.60
2.28 3.00 0.100 1.00
3.22 4.00 0.100 0.70

Ramping not possible with cutters larger than 4.00 in diameter

217/220.21 (LP..) 0.29 0.625 0.031 5.0
0.41 0.750 0.031 3.0
0.66 1.000 0.031 2.0
0.91 1.250 0.031 1.5

217/220.21 (SCET) 1.250 2.000 0.085 2.30
1.750 2.500 0.085 0.90
2.250 3.000 0.085 0.80
3.250 4.000 0.085 0.75

217/220.24-10 1.000 0.606 0.197 2.2
1.250 0.856 0.197 2.5
1.500 1.106 0.197 3.7
2.000 1.606 0.197 2.5
2.500 2.106 0.197 1.8

217/220.24-12 1.500 1.028 0.236 2.5
2.000 1.528 0.236 3.7
2.500 2.028 0.236 2.6

217/220.29-03 0.236 0.472 0.118 90
0.264 0.500 0.118 90
0.389 0.625 0.118 15.5
0.514 0.750 0.118 9.5
0.764 1.000 0.118 6.5
1.014 1.250 0.118 4.5
1.264 1.500 0.118 3
1.764 2.000 0.118 1.5

217.29-04 0.185 0.500 0.157 20
0.310 0.625 0.157 90
0.435 0.750 0.157 16.5
0.685 1.000 0.157 10

Cutter dia.
Dc inch

Cutter dia.
Dc2 inch

ap
max

α°
max

217/220.29-06 0.528 1.000 0.236 90
0.778 1.250 0.236 14.7
1.028 1.500 0.236 9.3
1.528 2.000 0.236 6.4
2.028 2.500 0.236 4.5
2.528 3.000 0.236 3.3
3.528 4.000 0.236 2.5
4.528 5.000 0.236 2
5.528 6.000 0.236 1.5

217/220.29-08 0.870 1.500 0.315 20
1.370 2.000 0.315 15.5
2.370 3.000 0.315 6
3.370 4.000 0.315 5
4.370 5.000 0.315 3.5
5.370 6.000 0.315 2.5

217/220.29-10 0.210 1.000 0.394 40
1.210 2.000 0.394 9.8
1.500 2.290 0.394 7
1.710 2.500 0.394 6
2.000 2.790 0.394 6
2.210 3.000 0.394 6
3.000 3.790 0.394 5
3.210 4.000 0.394 5
4.000 4.790 0.394 4.8
4.210 5.000 0.394 4.8
5.000 5.790 0.394 3
6.000 6.790 0.394 3

217/220.43-05*

*Temporary 
ap max = 0.315

1.000 – 0.138 19
1.250 – 0.138 7.75
1.500 – 0.138 5.65
2.000 – 0.138 4.25
2.500 – 0.138 3.25
3.000 – 0.138 2.5
4.000 – 0.138 1.8
5.000 – 0.138 1.5
6.000 – 0.138 1

217/220.43-07*

*Temporary 
ap max = 0.472

2.500 – 0.197 0.8
3.000 – 0.197 0.6
4.000 – 0.197 0.45
5.000 – 0.197 0.35
6.000 – 0.197 0.25

217/220.43-07S*

*Temporary 
ap max = 0.472

2.000 – 0.197 9.3
2.500 – 0.197 6
3.000 – 0.197 5
4.000 – 0.197 3.4
5.000 – 0.197 2.8

The milling cutter design and the clearance on the bottom side of the 
chosen  insert determines the tool’s suitability for ramping.

Maximum ramping angle and cutting depth recommendations for suitable 
tools are found in the tables below.

Use the cutting speeds and feed rates recommended for
normal operations.
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607

Ramping

Cutter dia.
Dc inch

Cutter dia.
Dc2 inch

ap
max

α°
max

217/220.53-09 0.750 – 0.180 22.2
1.000 – 0.180 16.1
1.250 – 0.180 11.5
1.500 – 0.180 8.6
2.000 – 0.180 6.6
2.500 – 0.180 5
3.000 – 0.180 3.8
4.000 – 0.180 3

220.53-12 1.500 – 0.236 12.2
2.000 – 0.236 9.1
2.500 – 0.236 6.8
3.000 – 0.236 5.1
4.000 – 0.236 3.9
5.000 – 0.236 3.1
6.000 – 0.236 2.3
8.000 – 0.236 1.8

220.53-15 3.000 – 0.295 6.2
4.000 – 0.295 4.8
5.000 – 0.295 3.7
6.000 – 0.295 2.8
8.000 – 0.295 2.2

217/220.69-06*

*When changing 
ramping direction 
using max. ramping 
angle, retract the 
cutter .024 in.

0.375 – 0.197 10
0.500 – 0.197 6.5
0.625 – 0.197 4
0.750 – 0.197 2.3
0.875 – 0.197 2
1.000 – 0.197 1.3
1.250 – 0.197 1
1.500 – 0.197 1

217/220.69-09*

*When changing 
ramping direction 
using max. ramping 
angle, retract the 
cutter .031 in.

0.500 – 0.315 7
0.620 – 0.315 8.8
0.720 – 0.315 7
0.750 – 0.315 5.5
0.875 – 0.315 4.5
0.970 – 0.315 2.65
1.000 – 0.315 4
1.250 – 0.315 2.65
1.500 – 0.315 2
2.000 – 0.315 1.3
2.500 – 0.315 1
3.000 – 0.315 0.8
4.000 – 0.315 0.65

217/220.69-10*

*When changing 
ramping direction 
using max. ramping 
angle, retract the 
cutter .031 in.

0.625 – 0.354 8.8
0.750 – 0.354 5.5
0.875 – 0.354 4
1.000 – 0.354 3
1.250 – 0.354 2
1.500 – 0.354 1.8
2.000 – 0.354 1.2
2.500 – 0.354 0.9
3.000 – 0.354 0.8
4.000 – 0.354 0.55

Cutter dia.
Dc inch

Cutter dia.
Dc2 inch

ap
max

α°
max

217/220.69-12*

*When changing 
ramping direction 
using max. ramping 
angle, retract the 
cutter .055 in.

0.750 – 0.433 8
1.000 – 0.433 5
1.250 – 0.433 3
1.500 – 0.433 2.5
2.000 – 0.433 2
2.500 – 0.433 1.5
3.000 – 0.433 1
4.000 – 0.433 0.5

220.69-15H 1.500 – 0.550 1.15
2.000 – 0.550 0.8
2.500 – 0.550 0.75
3.000 – 0.550 0.45
4.000 – 0.550 0.5
5.000 – 0.550 0.25
6.000 – 0.550 0.17

217/220.69-18*

*When changing 
ramping direction 
using max. ramping 
angle, retract the 
cutter .075 in.

1.250 – 0.669 7.15
1.500 – 0.669 4.5
2.000 – 0.669 3.15
2.500 – 0.669 2.4
3.000 – 0.669 1.55
4.000 – 0.669 1.3
5.000 – 0.669 1
6.000 – 0.669 0.65

217/220.97-12 1.000 – 0.295 10
1.250 – 0.295 8
1.500 – 0.295 6
2.000 – 0.295 5

217/220.97-22 1.250 – 0.394 10
1.500 – 0.394 10
2.000 – 0.394 8
2.500 – 0.394 6
3.000 – 0.394 5
4.000 – 0.394 4
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Helical interpolation ramping
The milling cutter design and the clearance on the bottom side of the chosen 
insert determines the tool’s suitability for helical interpolation ramping.

Maximum and minimum hole diameters  and maximum cutting depth per 
revolution  recommendations for suitable tools are in the tables below.

Use the cutting speeds and feed rates recommended for
normal operations. 

Cutter 
dia.
Dc 

inch

Cutter 
dia.
Dc2 
inch

C min/ap 
max

C max/ap 
max

C 
min
dia.

ap
max

C 
max
dia.

ap
max

217/220.29-03 0.139* 0.375* 0.514 0.118 0.711 0.118
0.264 0.500 0.764 0.118 0.961 0.118
0.389 0.625 1.014 0.118 1.211 0.118
0.514 0.750 1.264 0.118 1.461 0.118
0.639 0.875 1.514 0.118 1.711 0.118
0.764 1.000 1.764 0.118 1.961 0.118
1.014 1.250 2.264 0.118 2.461 0.118
1.264 1.500 2.764 0.118 2.961 0.118

217.29-04 0.185* 0.500* 0.685 0.157 0.960 0.157
0.310 0.625 0.935 0.157 1.210 0.157
0.435 0.750 1.185 0.157 1.460 0.157
0.685 1.000 1.685 0.157 1.960 0.157

217/220.29-05 0.356* 0.750* 1.106 0.197 1.460 0.197
0.606 1.000 1.606 0.197 1.960 0.197
0.856 1.250 2.106 0.197 2.460 0.197
1.106 1.500 2.606 0.197 2.960 0.197
1.606 2.000 3.606 0.197 3.960 0.197

217/220.29-06 0.528* 1.000* 1.528 0.236 1.922 0.236
0.778 1.250 2.028 0.236 2.422 0.236
1.028 1.500 2.528 0.236 2.922 0.236
1.528 2.000 3.528 0.236 3.922 0.236
2.028 2.500 4.528 0.236 4.922 0.236
2.528 3.000 5.528 0.236 5.922 0.236
3.528 4.000 7.528 0.236 7.922 0.236
4.528 5.000 9.528 0.236 9.922 0.236
5.528 6.000 11.528 0.236 11.922 0.236

217/220.29-08 0.870 1.500 2.370 0.315 2.940 0.315
1.370 2.000 3.370 0.315 3.940 0.315
2.370 3.000 5.370 0.315 5.940 0.315
3.370 4.000 7.370 0.315 7.940 0.315
4.370 5.000 9.370 0.315 9.940 0.315
5.370 6.000 11.370 0.315 11.940 0.315

217/220.29-10 0.210* 1.000* 0.980 0.394 1.890 0.394
1.210 2.000 3.150 0.394 3.860 0.394
1.500 2.290 3.780 0.394 4.490 0.394
1.710 2.500 4.170 0.394 4.880 0.394
2.000 2.790 4.720 0.394 5.430 0.394
2.210 3.000 5.510 0.394 6.220 0.394
3.000 3.790 6.770 0.394 6.770 0.394
3.210 4.000 7.090 0.394 7.800 0.394
4.000 4.790 8.660 0.394 9.370 0.394
4.210 5.000 9.060 0.394 9.760 0.394
5.000 5.790 11.810 0.394 12.520 0.394

Cutter 
dia.
Dc 

inch

Cutter 
dia.
Dc2 
inch

C min/ap 
max

C max/ap 
max

C 
min
dia.

ap
max

C 
max
dia.

ap
max

217/220.43-05 1.25 – 2.36 0.138 3.11 0.138
1.50 – 2.99 0.138 3.74 0.138
2.00 – 3.78 0.138 4.53 0.138
2.50 – 5.08 0.138 5.83 0.138
3.00 – 6.14 0.138 6.89 0.138
4.00 – 7.72 0.138 8.46 0.138
5.00 – 9.69 0.138 10.43 0.138
6.00 – 12.44 0.138 13.19 0.138

217/220.43-07S 2.50 – 3.69 0.197 5.00 0.197
3.00 – 4.65 0.197 6.00 0.197
4.00 – 6.65 0.197 8.00 0.197
5.00 – 8.65 0.197 10.00 0.197

217/220.69-06 0.375 – 0.493 0.067 0.710 0.157
0.500 – 0.697 0.071 0.960 0.157
0.551 – 0.827 0.076 1.062 0.141
0.625 – 0.979 0.079 1.210 0.130
0.708 – 1.141 0.071 1.376 0.110
0.750 – 1.262 0.071 1.460 0.102
0.875 – 1.477 0.066 1.710 0.098
1.000 – 1.709 0.059 1.960 0.094
1.250 – 2.234 0.051 2.460 0.091
1.500 – 2.799 0.071 2.960 0.087

217/220.69-09 0.500 – – – – –
0.625 – 0.901 0.134 1.170 0.268
0.720 – 1.062 0.137 1.336 0.243
0.750 – 1.183 0.131 1.420 0.215
0.875 – 1.387 0.141 1.670 0.216
0.970 – 1.496 0.138 1.889 0.201
1.000 – 1.630 0.140 1.920 0.201
1.250 – 2.156 0.135 2.420 0.176
1.500 – 2.720 0.131 2.920 0.160
2.000 – 3.614 0.120 3.920 0.151
2.500 – 4.705 0.125 4.920 0.150
3.000 – 5.874 0.125 5.920 0.145
4.000 – 7.661 0.130 7.920 0.139

*Center cutting
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Helical interpolation ramping

Cutter 
dia.
Dc 

inch

Cutter 
dia.
Dc2 
inch

C min/ap 
max

C max/ap 
max

C 
min
dia.

ap
max

C 
max
dia.

ap
max

217/220.69-10 0.625 – 0.731 0.054 1.181 0.273
0.750 – 0.984 0.071 1.435 0.207
0.875 – 1.232 0.079 1.681 0.178
1.000 – 1.482 0.080 1.931 0.101
1.250 – 1.983 0.080 2.431 0.130
1.500 – 2.483 0.097 2.931 0.142
2.000 – 3.484 0.098 3.931 0.127
2.500 – 4.485 0.098 4.931 0.120
3.000 – 5.485 0.109 5.931 0.129
4.000 – 7.486 0.105 7.931 0.119

217/220.69-12 0.750 – 0.986 0.104 1.420 0.313
1.000 – 1.433 0.119 1.920 0.249
1.250 – 1.959 0.117 2.420 0.194
1.500 – 2.524 0.140 2.882 0.200
2.000 – 3.457 0.160 3.882 0.203
2.500 – 4.429 0.159 4.882 0.194
3.000 – 5.598 0.142 5.882 0.166
4.000 – 7.386 0.093 7.882 0.105
5.000 – 9.370 0.120 9.882 0.132

217/220.69-15H 1.500 – 2.24 0.043 2.882 0.098
2.000 – 3.03 0.063 3.820 0.110
2.500 – 4.09 0.071 4.882 0.106
3.000 – 5.43 0.079 5.882 0.102
4.000 – 7.01 0.079 7.882 0.102
5.000 – 8.98 0.083 9.882 0.098
6.000 – 11.73 0.087 11.882 0.098

217/220.69-18 1.250 – 1.659 0.161 2.420 0.465
1.500 – 2.226 0.184 2.882 0.368
2.000 – 3.121 0.201 3.882 0.331
2.500 – 4.133 0.214 4.882 0.310
3.000 – 5.303 0.224 5.882 0.294
4.000 – 7.092 0.229 7.882 0.283
5.000 – 9.077 0.233 9.882 0.274
6.000 – 11.457 0.224 11.882 0.254

217/220.97-12 1.000 – 1.606 0.295 1.960 0.295
1.250 – 2.106 0.295 2.460 0.295
1.500 – 2.606 0.295 2.960 0.295
2.000 – 3.606 0.295 3.960 0.295

217/220.97-22

Using insert 
corner radius up 
to 4 mm (0.157")

1.250 – 2.200 0.394 2.480 0.394
1.500 – 2.830 0.394 3.110 0.394
2.000 – 3.620 0.394 3.890 0.394
2.500 – 4.650 0.394 4.920 0.394
3.000 – 5.980 0.394 6.260 0.394
4.000 – 7.560 0.394 7.830 0.394

Cutter 
dia.
Dc 

inch

Cutter 
dia.
Dc2 
inch

C min/ap 
max

C max/ap 
max

C 
min
dia.

ap
max

C 
max
dia.

ap
max

217/220.97-22

Using insert 
corner radius 
above 4 mm (0.157")

1.250 – 2.020 0.196 2.140 0.196
1.500 – 2.650 0.196 2.770 0.196
2.000 – 3.440 0.196 3.550 0.196
2.500 – 4.460 0.196 4.580 0.196
3.000 – 5.800 0.196 5.920 0.196
4.000 – 7.370 0.196 7.490 0.196
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220.43…-05
220.43…-07W
217/220.43…07SA/07S
217.69-06
217/220.69…-09
217/220.69…-12
217/220.69…15H/15.xH
217/220.29-03
217/220.29-04
217/220.29-05
217/220.29-06
217/220.29-08
217/220.29-10

5*
7*
7*

3,5*
4*
7*
10*
3
4
5
6
8
10

220.43…-05
220.43…-07W
217/220.43…07SA/07S
217.69-06
217/220.69…-09
217/220.69…-12
217/220.69…15H/15.xH
217/220.29-03
217/220.29-04
217/220.29-05
217/220.29-06
217/220.29-08
217/220.29-10

5*
7 *
7*

3,5*
4*
7*
10*
3
4
5
6
8
10

Plunge milling

The insert design and the insert clamping system determines the tool’s suitability for plunging.
Maximum cutting depth recommendations for suitable tools are in the tables below. Note that 
the definition of ap is different for plunge milling.
Use the cutting speeds and feed rates recommended for normal operations.

Type of cutter
ap max

mm Type of cutter
ap max

mm

* To create a flat bottom surface, ap max = the wiper flat B width.  B dimensions can be found at the bottom of the cutting data pages.

220.43-05
220.43-07W
217/220.43-07SA/07S
217/220.69-06
217/220.69-09
217/220.69-10
217/220.69-12
217/220.69-18
217/220.69-15H/15.xH
217/220.29-03
217/220.29-04
217/220.29-05
217/220.29-06
217/220.29-08
217/220.29-10
217/220.96-04
220.96-08

.197

.275

.472

.138

.157

.236

.275

.413

.394

.118

.157

.197

.236

.315

.394

.157

.295

220.43-05
220.43-07W
217/220.43-07SA/07S
217/220.69-06
217/220.69-09
217/220.69-10
217/220.69-12
217/220.69-18
217/220.69-15H/15.xH
217/220.29-03
217/220.29-04
217/220.29-05
217/220.29-06
217/220.29-08
217/220.29-10
217/220.96-04
220.96-08

.197*

.275*

.275*

.138*

.157*

.236*

.275*

.413*

.394*
.118
.157
.197
.236
.315
.394
.157*
.295*

220.43-05
220.43-07W
217/220.43-07SA/07S
217/220.69-06
217/220.69-09
217/220.69-10
217/220.69-12
217/220.69-18
217/220.69-15H/15.xH
217/220.29-03
217/220.29-04
217/220.29-05
217/220.29-06
217/220.29-08
217/220.29-10
217/220.96-04
220.96-08

.197*

.275*

.275*

.138*

.157*

.236*

.275*
.413
.394*
.118
.157
.197
.236
.315
.394
.157*
.295*

ap

Plunging

Plunging - Axial feed direction

Type of cutter
ap max

inch

Type of cutter
ap max

inch

Slotting - Axial feed direction

Type of cutter
ap max

inch

ap max can normally be used if the overhang ratio is up to 4 but 
should be reduced at higher ratios as shown in the graph. 

% of ap max

Overhang ratio Dc
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(RPM)vc · 12
� · Dw

n =

(inch)Dw = 2 · R2-(R-ap)2����

ae · ap · vf

Nomenclature and formulae

Effective No. of teeth (zc)

RPM
vc · 12
� · Dc

n = (rev/min)

Cutting speed
n · � · Dc

12
vc = (ft/min)

Feed speed

n · zn · fzvf = (inch/min)

n · zc · fzvf = (inch/min)

Feed per revolution

zn· fzf  = (inch/rev)

zc · fzf  = (inch/rev)

Cutting speed and RPM for copying

(ft/min)

Metal removal rate

Q = (inch3/min)

Dc = Cutter diameter  
zn = No of teeth
zc = Effective No. of teeth for calculation of
  feed speed or feed per rev (see below)
vc = Surface footage/min. 
n = Rev./min. RPM 
vf = Table travel (in./min.) 
fz = Feed per tooth  
f = Feed per revolution  
Q = Metal removal rate in. 3/min.  
ae = Width of cut/radial depth of cut  
ap = Depth of cut/axial depth of cut 
R = Cutter radius
Dw= Working diameter

The effective No. of teeth (zc) is used to calculate the feed speed             
 (vf) and the feed per revolution (f). For most of the cutters the 
effective No. of teeth (zc) is equal to the No. of teeth in the cutter 
(zn), but for some of the cutters zc is less than zn.

Example: Disc mill 335.19

Total No. of teeth (zn) = 12  Effective No. of teeth (zc) = 6
Explanation: 6 inserts on one side of the cutter and 6 overlap-
ping inserts on the other side are used to get the full width (ap), 
which means zc = 6.

n · � · Dw
12

vc =

Milling – Cutting data
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Milling – Cutting data

Internal circular interpolation
When using circular interpolation or helical interpo-
lation ramping to increase the diameter of a hole in a 
workpiece, the stock removal depth is not the same as 
the width of cut value. The real width of cut must be 
calculated from the formula below.
The width of cut value is then used for calculation of 
feed/tooth and feed speed.

External circular interpolation
When using external circular interpolation or helical 
interpolation ramping to decrease the diameter of a 
round workpiece the stock removal depth is not the 
same as the width of cut value. The real width of cut 
must be calculated from the formula below.
The width of cut is then used for calculation of feed/
tooth and feed speed.

Increase the width of cut
successively to full value
For circular interpolation operations it is recom-
mended to successively increase the width of 
cut up to full value. When using radial infeed up 
to full width of cut, reduce the feed/tooth and 
feed speed to half.

Feed speed related to the center of 
the cutter
When calculating feed speed and feed/tooth 
from average chip thickness using circular 
interpolation or helical interpolation ramping in 
an operation, the feed speed and feed/tooth are 
always
related to the center and not to the periphery of 
the cutter.

Successive increase of width of
cut – recommended method.

Radial infeed –
Reduce feed/tooth.

D2 – D2 
 0 i

4 (D0 – Dc)
ae =

D2 – D2 
 0 i

4 (Di + Dc)
ae =

Circle for
movement of

center of cutter

ae >  Stock removal depth

Stock
removal
depth

ae > Stock removal depth

Stock removal
depth

ae <  Stock removal depth

(D0
   – Dc) · n · zc · fz  

D0

vf =

(Di
   + Dc) · n · zc · fz  

Di

vf =

Int.

Ext.
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Milling - Cutting data

Slot milling compared with side milling

Slot milling Side milling

Relative engagement 
of the cutter

diameter (ae/Dc=%)

30%
20%
10%
5%

1.25
1.5
2.0
3.0

Multiply the feed per 
tooth by the following 

factor

Calculation of feed per tooth and cutting speed for side milling operations
When using side milling it is necessary to increase the feed per tooth to keep the chip thickness at the same value. 
It is also possible to increase the cutting speed and keep the same tool life. Use the tables below.

Instead of using the table above for calculating 
hm and fz, the following formula could be used 
if ae/Dc < 30%.

This table can be used for cutters with cutting edge angle = 90°

.0012ae/Dc
%

Speed
Factor

.0024 .0031 .004 .006 .008 .010

Feed Per Tooth, in/tooth (fz)

Average Chip Thickness, in/tooth (hm)

Width of cut up to and including D/2

Slotting (Width of cut = D)

2 (0.02)

3 (0.03)

5 (0.05)

10 (0.10)

15 (0.15)

20 (0.20)

30 (0.30)

40 (0.40)

50 (0.50)

100 (1.00)

.0004

.0005

.0006

.0007

.0008

 .0008

.0008

.0008

.0012

.0012

.0016

.0016

.0016

.0008

.0008

.0012

.0012

.0016

.0020

.0020

.0020

.0008

.0008

.0012

.0016

.0016

.0020

.0024

.0024

.0024

.0008

.0012

.0012

.0020

.0024

.0024

.0031

.0035

.0039

.0039

.0012

.0012

.0016

.0024

.0031

.0035

.0039

.0047

.0051

.0051

.0016

.0016

.0024

.0031

.0035

.0043

.0051

.0059

.0063

.0063

.0016

.0020

.0028

.0035

.0043

.0051

.0063

.0071

.0075

.0075

.0024

.0028

.0035

.0047

.0059

.0067

.0083

.0091

.0098

.0098

.0028

.0035

.0043

.0063

.0075

.0087

.0102

.0114

0.126

.0126

.0031

.0039

.0051

.0075

.0091

.0102

.0122

.0043

.0055

.0071

.0098

.0118

.0055

.0067

.0087

.0122

1.8

1.7

1.6

1.5

1.4

1.35

1.3

1.25

1.2

1.0

.012 .016 .020 .024 .031 .039

hm = fz • ae
Dc

�� fz = hm • Dc
ae

��

= Feed per tooth correction example: at 20% engagement also increase speed by 1.35.
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Milling - Cutting data

Calculation of feed per tooth and cutting speed for side milling operations
Side milling can of course be used for a face milling operation with a width of cut value less than 
half the diameter of the cutter.

This table can be used for cutters with cutting edge angle = 45°

.0012ae/Dc
%

Speed
Factor

.0024 .0031 .004 .006 .008 .010

Feed Per Tooth, in/tooth (fz)

Average Chip Thickness, in/tooth (hm)

Width of cut up to and including D/2

Face Milling Full Engagement (Width of cut = Dc)

2 (0.02)

3 (0.03)

5 (0.05)

10 (0.10)

15 (0.15)

20 (0.20)

30 (0.30)

40 (0.40)

50 (0.50)

100 (1.00)

 .0003

.0004

.0004

.0005

.0004

 .0004

.0004

.0008

.0008

.0008

.0008

.0012

.0012

.0004

.0008

.0008

.0008

.0012

.0012

.0016

.0016

.0004

.0008

.0008

.0012

.0012

.0016

.0016

.0020

.0020

.0004

.0008

.0008

.0012

.0016

.0020

.0020

.0024

.0028

.0028

.0008

.0008

.0012

.0016

.0020

.0024

.0028

.0031

.0035

.0035

.0008

.0012

.0016

.0020

.0028

.0031

.0035

.0039

.0043

.0043

.0012

.0016

.0020

.0028

.0031

.0035

.0043

.0047

.0055

.0055

.0016

.0020

.0024

.0035

.0043

.0047

.0059

.0067

.0071

.0071

.0020

.0024

.0031

.0043

.0051

.0059

.0071

.0083

.0091

.0091

.0024

.0028

.0035

.0051

.0063

.0071

.0087

.0031

.0039

.0051

.0071

.0083

.0039

.0047

.0063

.0087

1.8

1.7

1.6

1.5

1.4

1.35

1.3

1.25

1.2

1.0

.012 .016 .020 .024 .031 .039

This table can be used for cutters with cutting edge angle = 60°

.0012ae/Dc
%

Speed
factor

.0024 .0031 .004 .006 .008 .010

Feed Per Tooth, in/tooth (fz)

Average Chip Thickness, in/tooth (hm)

Width of cut up to and including D/2

Face Milling Full Engagement (Width of cut = Dc)

2 (0.02)

3 (0.03)

5 (0.05)

10 (0.10)

15 (0.15)

20 (0.20)

30 (0.30)

40 (0.40)

50 (0.50)

100 (1.00)

.0004

.0004

.0005

.0006

.0008

.0008

.0008

.0008

.0008

.0012

.0012

.0012

.0012

.0008

.0008

.0012

.0012

.0016

.0016

.0016

.0016

.0004

.0008

.0012

.0012

.0016

.0016

.0020

.0024

.0024

.0008

.0008

.0012

.0016

.0020

.0024

.0028

.0031

.0031

.0031

.0008

.0012

.0016

.0020

.0028

.0028

.0031

.0039

.0043

.0043

.0012

.0016

.0020

.0028

.0031

.0035

.0043

.0051

.0055

.0055

.0016

.0016

.0024

.0031

.0039

.0043

.0051

.0059

.0067

.0067

.0020

.0024

.0031

.0043

.0051

.0059

.0071

.0079

.0087

.0087

.0024

.0028

.0039

.0051

.0063

.0075

.0087

.0098

.0110

.0110

.0028

.0035

.0047

.0063

.0079

.0087

.0106

.0039

.0047

.0059

.0087

.0102

.0047

.0059

.0075

.0106

1.8

1.7

1.6

1.5

1.4

1.35

1.3

1.25

1.2

1.0

.012 0.16 .020 .024 0.31 .039

Instead of using the table above for calculating 
hm and fz, the following formula could be used 
if ae/Dc < 30%

fz = hm • •Dc
ae

1��hm = fz • ae
Dc

�� • sin � sin � 
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615

Milling - Power requirement

Milling
Calculating the power 
demand

Pc = Power HP
ap = Depth of cut inch
ae = Width of cut inch
vf = Feed speed inch/min
� = Efficiency
kc = Cutting force per inch2
  (Lbf/inch2)

Pc = · kc
Q

396,000 · �

Calculating average chip thickness (hm) and cutting 
force per inch2 (kc)

Engagement angle

Cutter position: Center

hm = Average chip
  thickness (in)
fz = Feed per tooth   
  (in/tooth)
Dc = Cutter diameter (in)
�e = Engagement angle
� = Cutting edge angle

· sin �hm =
360 · fz · ae
� · D · �e

�o = Effective rake angle  
  (Rake angle of
  cutter + rake   
  angle of insert) (see  
    catalog)
mc = Exponent
  (see page 617)
kc1.1 = Cutting force for .04  
    inch chip thickness  
  (lbf/in2)
  (see page 617)

kc = · kc1.1
1–0.01 · �o

     ( hm)        .04

 mc

Engagement
ae/Dc

Engagement
angle �e

75%
100%

97°
180°

Cutter position: Off center

Engagement
ae/Dc

Engagement
angle �e

5%
10%
25%

26°
37°
60°

Drilling/Plunging
Calculating the power 
demand

Pc = Power  (HP)
Q = Metal removal
  rate  (in3/min)
� = Efficiency
kc = Cutting force per in2

Pc = · kc
Q

396,000 · �

Calculating metal removal rate (Q)

Calculating cutting force per inch2 (kc) and nominal chip 
thickness (hD)

fz = Feed per tooth  
  (in/tooth)
hD = Nominal chip
  thickness (in)
kc1.1 = Cutting force for .04  
    inch chip thickness  
  (lbf/in2)
  (see page 617)
mc = Exponent
  (see page 617)
� = Cutting edge angle
�o = Effective rake angle  
    (for cutter + insert)  
  (see catalog)

Example: For a drill

AT = Cross section area of the cut in feed direction

AT =
� · Dc2

4
Q = vf · AT

hD = fz · sin �

kc = · kc1.1
1–0.01 · �o

    ( hD)       .04

  mc

Feed 
direction

Dc
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Milling - Troubleshooting

Vibrations Poor surface finish

• Improve the stability of cutter and workpiece.
• Change cutter positioning.
• Minimize tool overhang.
• Reduce the cutting speed.
• Increase the feed rate.
• Reduce the depth of cut.

• Improve the stability of cutter and workpiece.
• Minimize tool overhang.
• Reduce the feed rate.
• Increase the cutting speed.
• Use a coolant.
• Use wiper inserts.

Tool life problems

• Reduce the cutting speed.
• Increase the feed rate.
• Climb milling.

Rapid flank wear

• Reduce the cutting speed.
• Increase the feed rate.
• Increase the depth of cut.
• Climb milling.
• Change cutter positioning.

Rapid notch wear

• Increase the cutting speed.
• Reduce the feed rate.
• Conventional milling.
• Improve chip evacuation.
• Change cutter positioning.
• Minimize tool overhang.
• Improve stability.

Chipping

• Reduce the cutting speed.
• Reduce the feed rate.
• No coolant.
• Change cutter positioning.

Comb cracks

• Increase the cutting speed.
• Increase the feed rate.
• No coolant.
• Climb milling.
• Change cutter positioning.

Built up edge
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Workpiece materials – Seco Material Group, SMG

617

Workpiece materials – Seco Material Group, SMG

Steel, ferritic and martensitic stainless steel

ISO SMG
Representative
material Description BHN

kc1.1
x 1000
lbf/in2 mc

P 1 1010 Very soft carbon steels
Purely ferritic steels

<135 196 0.21

2 1140 Free-cutting steels 120 <210 218 0.22

3 1045 Structural steels. Ordinary carbon steels with
low to medium carbon content (<0,5%C)

135 <165 218 0.25

4 4140 Carbon steels with high carbon content (>0,5%C)
Medium hard steels for toughening. Ordinary low-alloy steels
Ferritic and martensitic stainless steels

165 <210 247 0.24

5 4340 Normal tool steels
Harder steels for toughening
Martensitic stainless steels

210 <270 276 0.24

6 D2 Difficult tool steels
High-alloy steels with high hardness
Martensitic stainless steels

270 <360 290 0.24

H 7 A128 Grade A Difficult high-strength steels with 42 to 56 HRC hardness
Hardened steels from material group 3-6
Martensitic stainless steels

>360 421 0.22

Free-cutting, austenitic and duplex stainless steel

M 8 304 Easy-cutting stainless steels
Free-cutting stainless steels
Calcium-treated stainless steels

254 0.22

9 316 Moderately difficult stainless steels
Austenitic and duplex stainless steels

276 0.20

10 310 Difficult stainless steels
Austenitic and duplex stainless steels

297 0.20

11 330 Very difficult stainless steels
Austenitic and duplex stainless steels

312 0.20

Cast iron

K 12 60-40-18 Medium hard cast iron
Grey cast iron

167 0.22

13 A536 80-55-06 Low-alloy cast iron
Malleable cast iron
Nodular cast iron

178 0.25

14 A536 100-70-03 Moderately difficult alloy cast iron
Moderately difficult malleable cast iron
Nodular cast iron

196 0.28

15 A536 120-90-02 Difficult high-alloy cast iron
Difficult malleable cast iron
Nodular cast iron

213 0.30

Other materials

N 16 A380 Aluminum alloys: Low Si 101 0.25

17 B390.0 Aluminum alloys: High Si 101 0.27

18 CA937 Copper alloys

S 19 Discalloy Fe-based superalloys

20 Stellite 21 Co-based superalloys 377 0.24

21 Inconel 718
(bar, forge, ring)

Ni-based superalloys 479 0.24

22 Ti 6Al-4V
(annealed)

Titanium alloys 210 0.23

kc1.1-values with 0 degree effective cutting rake angle. For other rake angles, reduce the kc1.1-value by 1% for every degree increase in the cutting rake angle 
and vice versa. Keep in mind that the BHN-value is only an aid in the selection of the material group when the material has been worked by rolling, drawing, 
heat treatment or other methods that increase the strength of the material.
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Workpiece materials – Classification, SMG
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SMG

Workpiece materials – Classification, SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

1 1022; 1518 1.1133 20 Mn 5 20 M 5 120 M 19 G 22 Mn 3
1330 1.1165 1.1165 30 Mn 5 120 M 36
1010 1.0301 1.0301 C 10 AF 34 C 10; XC 10 045 M 10 C 10
1015 1.0401 C 15 AF3 7 C 12; XC 18 080 M 15 C 15; C 16
1023 1.0402 1.0402 C 22 C 20 050 A 20 C 20; C 21
1025 1.0406 1.0406 C 25 AF 50 C 30 070 M 26 C 25
1010 1.1121 1.1121 Ck 10 XC 10 040 A 10 C 10
1015 1.1141 1.1141 Ck 15 XC 15; XC 18 080 M 15 15; C 16
1022 1.1151 1.1151 Ck 22 XC 25; XC 18 040 A 22 C 20
1025 1.1158 Ck 25 XC 25 060 A 25 C 25

1.0037 1.0037 St 37-2 E24-2 Fe 360 B
A 573 Gr. 58 1.0038 1.0116 St 37-3 E 24-3; E 24-4 4360-40 C Fe 360 D FF
A 570 Gr. 40 1.0149 1.0044 St 44-2 E 28-2 4360-43 B Fe 430 B FN
A 573 Gr. 70 1.0144 1.0144 St 44-3 N E 28-3; E 28-4 4360-43 C Fe 430 D FF

2 1108 1.0721 1.0721 10 S 20 10 F 1 210 M 15 CF 10 S 20
11 L 08 1.0722 10 SPb 20 10 PbF 2 CF 10 SPb 20

1.0725 1.0723 15 S 20 210 A 15
1140 1.0726 1.0726 35 S 20 35 MF 4 212 M 36
1146 1.0727 1.0727 46 S 20 45 MF 4 212 M 44

1.0728 1.0728 60 S 20 60 MF 4
1212 1.0711 9 S 20 220 M 07 CF 9 S 22
1213 1.0715 1.0715 9 SMn 28 S 250 230 M 07 CF 9 SMn 28
1215 1.0736 1.0736 9 SMn 36 S 300 240 M 07 CF 9 SMn 36
12 L 13 1.0718 1.0718 9 SMnPb 28 S 250 Pb CF 9 SMnPb 28
12 L 14 1.0737 1.0737 9 SMnPb 36 S 300 Pb CF 9 SMnPb 36

3 A 350-LF 5 1.5622 14 Ni 6 16 N 6 14 Ni 6
4520 1.5423 16 Mo 5 1503-245-420 16 Mo 5
1335 1.1165 1.1167 36 Mn 5 40 M 5 150 M 36
1039 1.1157 40 Mn 4 35 M 5 150 M 36

1.0528 C 30 C 30 080 A 30
1035 1.0501 C 35 AF 55 C 35 060 A 35 C 35
1040 1.0511 C 40 AF 60 C 40 080 M 40 C 40
1045 1.0503 1.0503 C 45 AF 65 C 45 80 M 46 C 45
1049 1.0540 C 50 C 50 080 M 50
1030 1.1178 1.1178 Ck 30 060 A 30
1035 1.1181 1.1181 Ck 35 XC 38 H1:XC 32 080 M 36 C 35
1040 1.1186 1.1186 Ck 40 XC 42 H1 080 M 40 C 40
1050 1.1206 1.1206 Ck 50 XC 48 H1 080 M 50
1055 1.1203 1.1203 Ck 55 XC 55 070 M 55 C 50

1.0570 1.0570 St 52-3 E 36-3; E 36-4 4360-50 C Fe 510 B; C; D
1055 1.0070 1.0535 St 70-2 A 70-2 Fe 690

4 2515 1.5680 12 Ni 19 Z 18 N 5
1.7012 13 Cr 2

A 182-F11; F12 1.7335 1.7335 13 CrMo 4 4 15 CD 3.5 1501-620 Gr. 27 14 CrMo 4 5
1.7715 14 MoV 6 3 1503-660-440

3415 1.5732 14 NiCr 10 14 NC 11 16 NiCr 11
3310; 9314 1.5752 1.5752 14 NiCr 14 12 NC 15 655 M 13
5015 1.7015 15 Cr 3 12 C 3 523 M 15

1.7262 15 CrMo 5 12 CD 4 12 CrMo 4
1.8521 15 CrMoV 5 9

4320 1.5919 15 CrNi 6 16 NC 6 S 107 16 CrNi 4
A 204 Gr. A 1.5415 1.5415 15 Mo 3 15 D 3 1501-240 16 Mo 3
P6 1.2735 15 NiCr 14 10 NC 12
A 387 Gr. 12 Cl. 2 1.7337 16 CrMo 4 4 15 CD 4.5 1501-620 Gr. 27 14 CrMo 4 5
5115 1.5715 1.7131 16 MnCr 5 16 MC 5 527 M 17 16 MnCr 5

1.7139 1.7139 16 MnCrS 5
1.5920 18 CrNi 8 20 NC 6

1.6587 1.6587 18 CrNiMo 6 18 NCD 6 820 A 16 18 NiCrMo 7
1.7311 20 CrMo 2

1.7264 1.7264 20 CrMo 5 18 CD 4
5120 1.7147 1.7147 20 MnCr 5 20 MC 5 20 MnCr 5
5120 H 1.7149 1.7149 20 MnCrS 5 20 MnCrS 5

1.7321 20 MoCr 4
1.7323 20 MoCrS 4
1.2162 21 MnCr 5 20 NC 5
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Workpiece materials – Classification, SMG

619

SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

SMnC 420 G10220
SMn 1 H; SCMn 2 G13300 G 28 Mn6
S 10 C G10100 C 10

1350 G10170
1450 G10200 C22+N

S 25 C C25+N
S 10 C; S 9 CK 1265 G10100 C 10E
S 15 C; S 15 CK 1370 G10170 C 15R
S 22 C; S 20 CK C 22E
S 25 C G10250
STKM 12 C 1311 S235JR

1312; 1313 S235JRG2
SM 41 B 1412 S275J0H
SM 41 C 1412; 1414 S275J2G3

10 S 20

SUM 32 1922 15 SMn13
1957 G11400 35 S20
1973 G11460 46 S20

60 S20
SUM 21 G12120
SUM 22 1912 G12130 11 SMn30

G12150 11 SMn37
SUM 22 L 1914 G12134 11 SMnPb30

1926 G12144 11 SMnPb 37

SB 450 M G45200
SMn 438 (H); SCMn 3 2120 G13350 G 28 Mn6+QT

G10390
S 30 C

1550 G10350 C35+N
S 40 C C40+N
S 45 C 1650 G10430 E 335
S 50 C C50+N
S 30 C C 30E
S 35 C 1572 G10340 C 35E
S 40 C C 40 E

C 50E
S 55 C C 55E
SM 50 YA 2172; 2132 S355JR

1655 E 360

2216 13 CrMo 4 5

SNC 415 (H)
SNC 815 (H) G 33106 14 NiCr 14
SCr 415 (H) G 50150
SCM 415 (H)

2912 16 Mo 3
SNC 22 T 51606

2216
SCR 415 2511 G51170 16 MnCr 5

16 MnCrS 5

17 CrNiMo 6

SCM 421 20 CrMo 5
SMnC 420 (H) G51200 20 MnCr 5
SMnC 21 H 20 MnCrS 5

SCR 420 H
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SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

4 8620 1.6526 1.6523 21 NiCrMo 2 20 NCD 2 805 M 20 20 NiCrMo 2
1.7271 23 CrMoB 3 3

4130 1.7218 1.7218 25 CrMo 4 25 CD 4 S 1717 CDS 110 25 CrMo 4 (KB)
1.7325 25 MoCr 4
1.7326 25 MoCrS 4

5130 1.7030 1.7030 28 Cr 4 530 A 30
1.6513 28 NiCrMo 4
1.7707 30 CrMoV 9
1.6580 30 CrNiMo 8 30 CND 8 823 M 30 30 NiCrMo 8

1.8519 1.8519 31 CrMoV 9 32 CDV 12
1.5755 31 NiCr 14 30 NC 11 653 M 31
1.7020 32 Cr 2
1.7361 32 CrMo 12 30 CD 12 722 M 24 32 CrMo 12

5132 1.7033 1.7033 34 Cr 4 32 C 4 530 A 32 34 Cr 4 (KB)
4135; 4137 1.7220 1.7220 34 CrMo 4 35 CD 4 708 A 37 35 CrMo 4
4135 1.2330 35 CrMo 4 34 CD 4 708 A 37 35 CrMo 4

1.5864 35 NiCr 18
9840 1.6511 36 CrNiMo 4 40 NCD 3 816 M 40 38 NiCrMo 4 (KB)
3435 1.5736 36 NiCr 10 35 NC 11 35 NiCr 9
3135 1.5710 36 NiCr 6 35 NC 6 640 A 35
5135 1.7034 37 Cr 4 38 C 4 530 A 36 38 Cr 4

1.5122 37 MnSi 4
1.7003 1.7003 38 Cr 2 38 C 2 38 Cr 2

1.5120 38 MnSi 4
1.8523 39 CrMoV 13 9 897 M 39 36 CrMoV 13 9

P 20 1.2311 40 CrMnMo 7
P 20+S 1.2312 40 CrMnMoS 8 6 40 CMD 8S
P20+Ni 1.2738 40 CrMnNiMo 8 40 CND 8
5140 1.7035 1.7035 41 Cr 4 42 C 4 530 M 40 41 Cr 4
4142; 4140 1.7223 41 CrMo 4 42 CD 4 TS 708 M 40 41 CrMo 4
5140 1.7045 42 Cr 4 42 C 4 TS 530 A 40 41 Cr 4
4142; 4140 1.7225 1.7225 42 CrMo 4 42 CD 4 708 M 40 42 CrMo 4

1.7561 42 CrV 6
1.5223 42 MnV 7
1.3563 43 CrMo 4
1.3561 44 Cr 2

5045 1.7006 46 Cr 2 42 C 2 45 Cr 2
5045 1.5121 46 MnSi 4

1.3565 48 CrMo 4
4150 1.7228 50 CrMo 4 708 A 47
6150 1.8159 1.8159 50 CrV 4 50 CV 4 735 A 50 51 CrV 4

1.5131 1.5131 50 MnSi 4
1.5141 53 MnSi 4

5155 1.7176 1.7176 55 Cr 3 55 C 3 527 A 60 55 Cr 3
9255 1.7100 1.0904 55 Si 7 55 S 7 250 A 53 55 Si 8

1.2103 58 SiCr 8
9262 1.0961 60 SiCr 7 60 SC 7 60 SiCr 8

1.2101 62 SiMnCr 4
1.1730 C 45 W Y3 42
1.1820 C 55 W

1060 1.0601 1.0601 C 60 CC 55 080 A 62 C 60
1.1740 C 60 W Y3 55
1.1744 C 67 W
1.1520 C 70 W1
1.1620 C 70 W2
1.1625 C 80 W2 Y1 80 BW 1 B C 80 KU
1.1830 C 85 W Y3 90

1.1191 1.1191 Ck 45 XC 42 080 M 46 C 45
1064 1.1221 1.1221 Ck 60 XC 60 080 A 62 C 60
1070 1.1231 1.1231 Ck 67 XC 68 060 A 67 C 70
1078; 1080 1.1248 1.1248 Ck 75 XC 75 060 A 78 C 75
6150H 1.8159 GS-50 CrV 4

1.0060 1.0060 St 60-2 A 60-2 4360-SSE; SSC Fe 590; Fe 60-2
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Workpiece materials – Classification, SMG
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

SNCM 220 (H) 2506 G86170 20 NiCrMoS 2 2

SCM 420; SCM 430 2225 G41300 25 CrMo 4

28 Cr4

SNCM 431
31 CrMoV 9

SNC 836

2240
SCr 430 (H) G51320 34 Cr 4
SCM 432; SCCrM 3 2234 G41350 34 CrMo 4

2234 T  51620

G98400 36CrNiMo4+TA

38 Cr2

SCr 440 (H) G51400 41 Cr 4
SCM 440 2244 G41420
SCr 440 2245 *)
SCM 440 (H) 2244 G41400 42 CrMo 4

SCM 445 (H) G41470
SUP 10 2230 H61500 50 CrV 4

50 MnSi4

SUP 9 (A) 2253 G51550 55 Cr 3
2085; 2090 55 SiCr7

SUP 7

G10600 C60+N
SK 7

SKC 3; SK 5; SK 6
SK 5
S 45 C 1672 G10420 C 45E
S 58 C 1665; 1678 G10640 C 60E

1770 G10700 C 67S
1774; 1778 G10780 C 75S

SM 58 E 335
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SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

4 410; CA-15 1.4006 1.4006 X 10 Cr 13 Z 12 C 13 410 S 21 X 12 Cr 13
405 1.4724 1.4724 X 10 CrAl 13 Z 10 C 13 BH 12 X 10 CrAl 12
446 1.4762 1.4762 X 10 CrAl 24 Z 10 CAS 24 X 16 Cr 26
410 S 1.4006 1.4006 X 12 Cr 13 410 S 21
430 F 1.4104 1.4104 X 12 CrMoS 17 Z 10 CF 17 441 S 29 X 10 CrS 17
416 1.4005 1.4005 X 12 CrS 13 Z 12 CF 13 416 S 21 X 12 CrS 13

1.4024 1.4024 X 15 Cr 13 Z 12 C 13 420 S 29
444 1.4521 1.4521 X 2 CrMoTi18 2
444 1.4521 1.4521 X 2 CrMoTi18 2
309 1.4003 1.4003 X 2 CrNi 12

1.4313 1.4313 X 5 CrNi 13 4 Z 5 CN 13.4 425 C 11 X 6 CrNi 13 04
409 L 1.4512 1.4512 X 5 CrTi 12 Z 6 CT 12 409 S 19 X 6 CrTi 12
403 1.4000 1.4000 X 6 Cr 13 Z 6 C 12 403 S 17 X 6 Cr 13
430 1.4016 1.4016 X 6 Cr 17 Z 8 C 17 430 S 15 X 8 Cr 17
405 1.4002 1.4002 X 6 CrAl 13 Z 6 CA 13 405 S 17 X 6 CrAl 13

1.2341 1.2341 X 6 CrMo 4
430 Ti 1.4510 1.4510 X 6 CrTi 17 Z 8 CT 17 X 6 CrTi 17
430 Nb 1.4511 1.4511 X 8 CrNb 17 Z 8 CNb 17 X 6 CrNb 17

5 A 182-F22 1.7380 1.7380 10 CrMo 9 10 10 CD 9.10 1501-622 Gr. 31; 45 12 CrMo 9 10
52100 1.3505 1.3505 100 Cr 6 100 C 6 534 A 99 100 Cr 6
O1 1.2510 100 MnCrW 4 90 MWCV 5 BO 1 95 MnWCr 5 KU
W1 1.1750 1.1750 C 75 W BW 1A
W 108 1.1525 C 80 W1 Y1 90; Y1 80 C 80 KU
W 210 1.2833 100 V 1 Y1 105 V BW 2 102 V 2 KU

1.2419 1.2419 105 WCr 6 105 WC 13 107 WCr 5 KU
L2 1.2210 1.2210 115 CrV 3 100 C 3 107 CrV 3 KU

1.2516 120 WV 4 110 WC 20 BF 1 110 W 4 KU
1.7735 1.7735 14 CrMoV 6 9 20 CDV 5.07

1.5860 14 NiCr 18
1.7709 21 CrMoV 5 7
1.6746 32 NiCrMo 14 5 35 NCD 14 830 M 31

1.8504 1.8504 34 CrAl 6
A 355 Cl. D 1.8507 34 CrAlMo 5 30 CAD 6.12 905 M 31 34 CrAlMo 7

1.8550 1.8550 34 CrAlNi 7 34 CAND 7
1.8506 34 CrAlS 5

4340 1.6582 1.6582 34 CrNiMo 6 35 NCD 6 817 M 40 35 NiCrMo 6 (KW)
8740 1.6546 40 NiCrMo 2 2 40 NCD 2 311-Type 7 40 NiCrMo 2 (KB)
4340 1.6565 40 NiCrMo 6 311-Type 6
A 355 Cl. A 1.8509 1.8509 41 CrAlMo 7 40 CAD 6.12 905 M 39 41 CrAlMo 7
S1 1.2542 45 WCrV 7 BS 1 45 WCrV 8 KU

1.2721 50 NiCr 13
1.8161 58 CrV 4
1.2826 60 MnSiCr 4
1.2550 60 WCrV 7 55 WC 20 55 WCrV 8 KU
1.7103 67 SiCr 5
1.2108 90 CrSi 5
1.1273 90 Mn 4

O2 1.2842 1.2842 90 MnCrV 8 90 MV 8 BO 2 90 MnVCr 8 KU
W 110 1.1545 1.1545 C 105 W1 Y1 105 C 100 KU

1.1645 C 105 W2 Y1 105 C 100 KU
1.1654 C 110 W

W 112 1.1663 C 125 W Y2 120 C 120 KU
1.1673 C 135 W Y2 140 C 140 KU

1095 1.1274 1.1274 Ck 101 060 A 96
1.2887 GS-34 CoCrMoV 19 12
1.2392 G-X 28 CrMoV 5 1
1.2606 G-X 37 CrMoW 5 1

446 1.4749 1.4749 X 18 CrN 28 Z 18 C 25
1.2764 X 19 NiCrMo 4

420 1.4021 1.4021 X 20 Cr 13 Z 20 C 13 420 S 37 X 20 Cr 13
1.4935 1.4935 X 20 CrMoWV 12 1

431 1.4057 1.4057 X 20 CrNi 17 2 Z 15 CN 16.02 431 S 29 X 16 CrNi 16
1.4923 1.4923 X 22 CrMoV 12 1 Z 21 CDV 12 762 X22 CrMoV 12 1

420 1.4028 1.4028 X 30 Cr 13 Z 30 C 13 420 S 45 X 30 Cr 13
422 1.2316 1.2316 X 36 CrMo 17 Z 35CD17 X 38 CrMo 16 1 KU

1.4418 1.4418 X 4 CrNiMo 16 5 Z 6 CND 16.05.01
420 1.4031 1.4031 X 40 Cr 13 Z 40 C 14 (420 S 45) X 40 Cr 14
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

SUS 410 2302 S41000 X 12 Cr 13 Martensite
SUS 405 S40500 X 10 CrAl 13 Ferrite
SUH 442 S44600 X 10 CrAl 24 Ferrite
SUS 410 2302 S41000 X 12 Cr 13 Martensite
SUS 430 F 2383 S43020 X 14 CrMoS 17 Ferrite
SUS 416 2380 S41600 X 12 CrS 13 Martensite
SUS 410 J 1 J91201 X 12 Cr 13 Martensite

2326 X 2 CrMoTi18 2 Ferrite
2326 X 2 CrMoTi18 2 Ferrite

S40977 X 2 CrNi 13 Ferrite
SCS 5 2385 S41500 X 3 CrNIMo 13 3 F6NM Martensite
SUH 409 S40900 X 5 CrTi 12 Ferrite
SUS 403 2301 S41008 X 6 Cr 13 Ferrite
SUS 430 2320 S43000 X 6 Cr 17 Ferrite
SUS 405 S40500 X 6 CrAl 13 Ferrite

X 6 CrMo 4
SUS 430 LX S43036 X 6 CrTi 17 Ferrite
SUS 430 LX X 3 CrNb 17 Ferrite

2218 J 21890 10 CrMo 9 10
SUJ 2 2258 G51986 100 Cr 6
SKS 3 2140 T31501

T72301 C 75 W

SKS 43 T 72302
SKS 31 105 WCr 6

T61202 107 CrV 3

14 CrMoV 6 9

34 CrAl 6
K 23545
K 52440 34 CrAlNi 7
K 23745

SNCM 447 2541 34 CrNiMo 6
SNCM 240 G87400
SNCM 439
SACM 645 2940 K 24065 41 CrAlMo 7 10

2710 T41901

T31502 90 MnCrV 8
1880 C 105U

SK 3

SK 2
SK 1
SUP 4 1870 G10950 C 100S

2322 S44600 X 18 CrN 28 Ferrite

SUS  420 J 1 2303 S42000 X 20 Cr 13 Martensite
S42200 X 20 CrMoWV 12 1 Martensite

SUS 431 2321-03 S43100 X 20 CrNi 17 2 Martensite
2317 X 22 CrMoV 12 1 Martensite

SUS 420 J 2 2304 J91153 X 30 Cr 13 Martensite
X 38 CrMo 16

2387 – X 4 CrNiMo 16 5 Martensite
SUS 420 2304,2314 S40280 X 39 Cr 13 Martensite
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SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

5 – 1.4034 1.4034 X 45 Cr 13 Z 40 C 14 (420 S 45)
SAE HNV 3 1.4873 1.4873 X 45 CrNiW 18 9 Z 35 CNWS 18.09 331 S 40 X 45 CrNiW 18 9
6F7 1.2767 1.2767 X 45 NiCrMo 4 45 NCD 17 EN 20B 42 NiCrMo 15 7
440 A 1.4109 1.4109 X 65 CrMo 14 Z 70 D 14
SAE HNV 6 1.4747 1.4747 X 80 CrNiSi 20 Z 80 CSN 20.02 443 S 65 X 80 CrSiNi 20
440 B 1.4112 1.4112 X 90 CrMoV 18 Z 2 CND 18 05 409 S 19 X CrTi 12

6 6F2 1.2711 1.2711 54 NiCrMoV 6 55 NCDV 6 BH 224
L6 1.2713 55 NiCrMoV 6 55 NCDV 7

1.2744 57 NiCrMoV 7 7
1.2762 75 CrMoNiW 6 7
1.2369 81 CrMov 42 16
1.2880 G-X 165 CrCoMo 12
1.2601 G-X 165 CrMoV 12
1.2201 G-X 165 CrV 12

1.3207 1.3207 S 10-4-3-10 Z 130 WKCDV 10-4-3-10 BT 42 HS 10-4-3-10
1.3318 1.3318 S 12-1-2
1.3302 1.3302 S 12-1-4

T15 1.3202 1.3202 S 12-1-4-5
T1 1.3355 1.3355 S 18-0-1 Z 80 WCV 18-04-01 BT 1 HS 18-0-1
T5 1.3265 1.3265 S 18-1-2-10 BT 5 HS 18-0-1-10

1.3257 1.3257 S 18-1-2-15
T4 1.3255 1.3255 S 18-1-2-5 Z 80 WKCV 18-05-04-0 BT 4 HS 18-1-1-5
M42 1.3247 1.3247 S 2-10-1-8 Z 110 DKCWV 09-08-04 BM 42 HS 2-9-1-8
H41; M1 1.3346 1.3346 S 2-9-1 Z 85 DCWV 08-04-02-0 BM 1 HS 1-8-1
M7 1.3348 1.3348 S 2-9-2 Z 100 DCWV 09-04-02- HS 2-9-2
M33; M34 1.3249 S 2-9-2-8 BM 34

1.3333 1.3333 S 3-3-2 HS 3-3-2
M2 1.3343 1.3343 S 6-5-2 Z 85 WDCV 06-05-04-0 BM 2 HS 6-5-2
M35 1.3243 1.3243 S 6-5-2-5 Z 85 WDKCV 06-05-05-04-02 HS 6-5-2-5
M3 Cl. 2 1.3344 1.3344 S 6-5-3 Z 120 WDCV 06-05-04- BM 4 HS 6-5-3
M3 1.3345 1.3345 S 6-5-3C
M41 1.3246 1.3246 S 7-4-2-5 Z 110 WKCDV 07-05-04 HS 7-4-2-5
A2 1.2363 1.2363 X 100 CrMoV 5 1 Z 100 CDV 5 BA 2 X 100 CrMoV 5 1 KU
440 C 1.4125 1.4125 X 105 CrMo 17 Z 100 CD 17 X 105 CrMo 17
D2 1.2379 X 155 CrVMo 12 1 Z 160 CDV 12 BD 2 X 155 CrVMo 12 1 KU

1.2601 X 165 CrMoV 12 X 165 CrMoW 12 KU
18 MAR 300 1.2709 X 2 NiCoMoTi 18 9 5 Z 2 NKD 19-09
D3 1.2080 1.2080 X 210 Cr 12 Z 200 C 12 BD 3 X 210 Cr 13 KU

1.2436 X 210 CrW 12 X 215 CrW 12 1 KU
1.2706 X 3 NiCrMo 18 8 5 E-Z 2 NKD 18
1.2567 X 30 WCrV 5 3 Z 32 WCV 5 X 30 WCrV 5 3 KU

H21 1.2581 X 30 WCrV 9 3 Z 30 WCV 9 BH 21 X 30 WCrV 9 3 KU
1.2885 X 32 CrMoCoV 3 3 3

H10 1.2365 X 32 CrMoV 3 3 32 DCV 28 BH 10 30 CrMoV 12 27 KU
H11 1.2343 X 38 CrMoV 5 1 Z 38 CDV 5 BH 11 X 37 CrMoV 5 1 KU

1.2367 X 38 CrMoV 5 3
H13 1.2344 1.2344 X 40 CrMoV 5 1 Z 40 CDV 5 BH 13 X 40 CrMo 5 1 1 KU

7 A128 Grade A 1.3401 1.3401 X 120 Mn 12 Z 120 M 12 BW 10

8 303 1.4305 1.4305 X 10 CrNiS 18 9 Z 10 CNF 18.09 303 S 31 X 10 CrNi 18 09
301 1.4310 1.4310 X 12 CrNi 17 7 Z 12 CN 17.07 301 S 21 X 12 CrNi 17 07
302 1.4300 1.4300 X 12 CrNi 18 8 Z 12 CN 18 302 S 25
348 1.4546 1.4546 X 5 CrNiNb 18 10 347 S 31 X 6 CrNiNb 18 11
304; 304 H 1.4301 1.4301 X 6 CrNi 18 10 Z 6 CN 18.09 304 S 31 X 5 CrNi 18 11
304 H 1.4948 1.4948 X 6 CrNi 18 11 Z 6 CN 18.09 304 S 51 X 5 CrNi 18 10 KW
308; 305 1.4303 1.4303 X 6 CrNi 18 12 Z 8 CN 18.11 FF 305 S 19 X 7 CrNi 18 10
347 1.4550 1.4550 X 6 CrNiNb 18 10 Z 6 CNNb 18.10 347 S 31 X 6 CrNiNb 18 11

9 318 1.4583 1.4583 X 10 CrNiMoNb 18 12 Z 6 CNDNb 17.13 318 C 17 X 6 CrNiMoNb 17 13
310 S 1.4335 1.4335 X 12 CrNi 25 21 Z 12 CN 25.20 310 S24 X 6 CrNi 26 20
321; 321 H 1.4878 1.4541 X 12 CrNiTi 18 9 Z 6 CNT 18.12 321 S 51 X 6 CrNiTi 18 11
347 H 1.4962 1.4962 X 12 CrNiWTi 16 3 Z 6 CNNb 18.10
309 1.4828 1.4828 X 15 CrNiSi 20 12 Z 17 CNS 20.12 309 S 24
304 L 1.4306 1.4306 X 2 CrNi 19 11 Z 2 CN 18.10 304 S 12 X 3 Cr Ni 18 11
316 L 1.4404 1.4404 X 2 CrNiMo 17 13 2 Z 2 CND 17.12.02 316 S 11 X 2 CrNiMo 17 12 2
316 L 1.4435 1.4435 X 2 CrNiMo 18 14 3 Z 2 CND 17.13 316 S 12 X 2 CrNiMo 17 13 2
317 L 1.4438 1.4438 X 2 CrNiMo 18 16 4 Z 2 CND 19.15.4 317 S 12 X 2 CrNiMo 18 16
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[2304] X 45 Cr 13 Martensite
SUH 31 X 45 CrNiW 18 9 Martensite

X 45 NiCrMo 4
SUS 440 A S44002 X 70 CrMo 15 Martensite
SUH 4 S65006 X 80 CrNiSi 20 sol. treated PH
SUS 440 B 2327 S44003 X 90 CrMoV 18 Martensite

54 NiCrMoV 6
SKT 4 T61206

SKH 57 HS 10-4-3-10
HS 12-1-2
HS 12-1-4

T12015 HS 12-1-4-5
SKH 2 T12001 HS 18-0-1
SKH 4 A T12005 HS 18-1-2-10

HS 18-1-2-15
SKH 3 T12004 HS 18-1-2-5
SKH 51 T11342 HS 2-10-1-8

T 11301 HS 2-9-1
2782 T11307 HS 2-9-2

T11333
HS 3-3-2

SKH 9; SKH 51 2722 T 11302 HS 6-5-2
SKH 53 2723 HS 6-5-2-5
SKH 52; SKH 53 T11323 HS 6-5-3
SKH 55 T11323 S-6-5-3C

T11341 HS 7-4-2-5
SKD 12 2260 T30102 X 100 CrMoV 5
SUS 440 C S44004 X 105 CrMo 17 Martensite
SKD 11 T30402 X 155 CrVMo 12 1

2310

SKD 1 T30403 X 210 Cr 12
SKD 2 2312

K 93120
SKD 4
SKD 5 T20821

SKD 7 T20810
SKD 6 T20811

SKD 61 2242 T20813 X 40 CrMoV 5 1
SC MnH 1 2183 X 120 Mn 12
SUS 303 2346 S30300 X 8 CrNiS 18 9 Austenite
SUS 301 (2331) S30100 X 9 CrNi 18 8 Austenite
SUS 302 2331 S30200 X 12 CrNi 18 8 Austenite

S34800 X 5 CrNiNb 18 10 Austenite
SUS 304 2333 S30400 X 5 CrNi 18 9 Austenite
SUS 304 H 2333 S30480 X 6 CrNi 18 11 Austenite
SUS 305 2333 S30500 X 4 CrNi 18 11 Austenite
SUS 347 2338 S34700 X 6 CrNiNb 18 10 Austenite
SCS 22 X 5 CrNiMoNb 19 11 2 Austenite
SUH 310; SUS 310 S 2361 S31008 X 12 CrNi 25 21 Austenite
SUS 321 2337 S32100 X 6 CrNiTi 18 10 Austenite

S34700 X 12 CrNiWTi 16 3 Austenite
SUH 309 S30900 X 15 CrNiSi 20 12 Austenite
SUS 304 L 2352 S30403 X 2 CrNi 19 11 Austenite
SUS 316 L 2348 S31603 X 2 CrNiMo 17 12 2 Austenite
SCS 16; SUS 316 L 2353 S 31603 X 3 CrNiMo 18 14 3 Austenite
SUS 317 L 2367 S31703 X 2 CrNiMo 18 15 4 Austenite
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9 304 LN 1.4311 1.4311 X 2 CrNiN 19 11 Z 2 CN 18 .10 Az 304 S 62 X 2 CrNiN 18 11
316 1.4436 1.4436 X 5 CrNiMo 17 13 3 Z 6 CND 18.12.03 316 S 33 X 5 CrNiMo 17 13 2
CF8 1.4308 1.4308 X 6 CrNi 18 9 Z 6 CN 18.10M 304 C 15
316 Cb 1.4580 1.4580 X 6 CrNiMoNb 17 12 2 Z 6 CNDNb 17.12 318 S 17 X 6 CrNiMoNb 17 12
316 Ti 1.4571 1.4571 X 6 CrNiMoTi 17 12 2 Z 6 CNDT 17.12 320 S 31 X 6 CrNiMoTi 17 12

10 314; 310 1.4841 1.4841 X 15 CrNiSi 25 20 Z 15 CNS 25.20 314 S 25 X 16 CrNiSi 25 20
316 1.4401 1.4401 X 5 CrNiMo 18 10 Z 3 CND 17.11.1 316 S 31 X 5 CrNiMo 17 12

11 1.4547 1.4547 X 1 CrNiMoN 20 18 7 X 1 CrNiMoN 20 18 7 X 1 CrNiMoN 20 18 7
1.4563 1.4563 X 1 NiCrMoCuN 31 27 4
1.4876 1.4876 X 10 NiCrAlTi 32 20 Incoloy 800 Z 10 NC 32.21

330 1.4864 1.4864 X 12 NiCrSi 36 16 Z 20 NCS 33.16 NA 17
F 53 1.4410 1.4410 X 2 CrNiMoN 25 7 4 Z 3 CND 25.07 Az X 2 CrNiMoN 25 7 4
255 1.4507 1.4507 X 2 CrMoNiCuN 25 6 3
F 55 1.4501 1.4501 X 2 CrNiMoCuWN 25 7 4 Z 3 CND 25.06 Az
316 LN 1.4406 1.4406 X 2 CrNiMoN 17 12 2 Z 2 CND 17.12 Az 316 S 61 X 2 CrNiMoN 17 12
316 LN 1.4429 1.4429 X 2 CrNiMoN 17 13 3 Z 2 CND 17.13 Az 316 S 62 X 2 CrNiMoN 17 13 3
(316LN) 1.4439 1.4439 X 2 CrNiMoN 17 13 3 Z 3 CND 18.14.05 Az (316 S 63)
329 LN 1.4462 1.4462 X 2 CrNiMoN 22 5 Z 2 CND 22.05 Az 332 S 15 X 2 CrNiMoN 22 5
318 1.4462 1.4462 X 2 CrNiMoN 22 5 Z 2 CND 22.05 Az 318 S 13 X 2 CrNiMoN 22 5

1.4652 1.4652 X 2 CrNiMoN 25 22 7
– 1.4362 1.4362 X 2 CrNiN 23 4
904L 1.4539 1.4539 X 2 NiCrMoCu 25 20 5 Z 2 NCDU 25 20 904 S 13
CN7M 1.4539 1.4539 X 2 NiCrMoCu 25 20 5
XM-12 1.4540 1.4540 X 4 CrNiCuNb 16 4 Z 4 CNUNb 16.4 M
329 1.4460 1.4460 X 4 CrNiMo 27 5 2 Z 3 CND 25.7 Az X 3 CrNiMo 27 5 2
630 1.4548 1.4542 X 5 CrNiCuNb 17 4 Z 6 CNU 17.4

12 A18 20 B 0.6100 0.6100 GG-10 Ft 10 D Grade 100 G10
A48 25 B 0.6150 0.6150 GG-15 Ft 15 D Grade 150 G15

0.7033 0.7033 GGG-35.3 FGS 370-17 Grade 350/22
60-40-18 0.7040 0.7040 GGG-40 FGS 400-12 Grade 420/12 GS 400-12
60-40-18 0.7043 0.7043 GGG-40.3 FGS-370-17 Grade 370/17 GSO 42/17
A47 32510 0.8135 GTS-35-10 B 340/12 B 340/12 B 35-12
A220 45008 0.8145 GTS-45-06 P 440/7 P 440/7 P 45-06
A220 60004 0.8155 GTS-55-04 P 540/5 P 540/5 P 55-04

13 A48 30 B 0.6200 0.6200 GG-20 Ft 20 D Grade 220 G20
A48 35 B 0.6250 0.6250 GG-25 Ft 25 D Grade 260 G25
A536 80-55-06 0.7050 0.7050 GGG-50 FGS 500-7 Grade 500/7 GS 500-7
A476 80-60-03 0.7060 0.7060 GGG-60 FGS 600-3 Grade 600/3 GS 600-3
A436 Type D-2 0.7660 0.7660 GGG-NiCr 20 2 FGS Ni20 Cr2 Grade S2
A436 Type D-2B 0.7661 0.7661 GGG-NiCr 20 3 FGS Ni20 Cr3 Grade S2B
– 0.7652 0.7652 GGG-NiMn 13 7 FGS Ni13 Mn7 Grade S6
A436 Type 2 0.6660 0.6660 GGL-NiCr 20 2 FGL Ni20 Cr2 Grade F2
A436Type 2b 0.6661 0.6661 GGL-NiCr 20 3 FGL Ni20 Cr3
A220 70003 0.8165 GTS-65-02 P 570/3 P 570/3 P 65-02

14 A48 45 B 0.6300 0.6300 GG-30 Ft 30 D Grade 300 G30
A536 100-70-03 0.7070 0.7070 GGG-70 FGS 700-2 Grade 700/2 GS 700-2
A436 Type 1 0.6655 0.6655 GGL-NiCuCr 15 6 2 FGL Ni15 Cu6 Cr2 Grade F1
A436 Type 1b 0.6656 0.6656 GGL-NiCuCr 15 6 3 FGL Ni15 Cu6 Cr3
A220 90001 0.8170 GTS-70-02 P 690/2 P 690/2 P 70-02

15 A48 50 B 0.6350 0.6350 GG-35 Ft 35 D Grade 350 G35
A278 60 B 0.6040 0.6040 GG-40 Fgl 400 Grade 400
A536 120-90-02 0.7080 0.7080 GGG-80 FGS 800-2 GS 800-2
A439 Type D-2B 0.7670 0.7670 GGG-Ni 22 FGS Ni22
A439 Type D-5 0.7683 0.7683 GGG-Ni 35 FGS Ni35
A436 Type D-3A 0.7677 0.7677 GGG-NiCr 30 1 FGS Ni30 Cr1
A436 Type D-3 0.7676 0.7676 GGG-NiCr 30 3 FGS Ni30 Cr3 Grade S3
A436 Type D-5B 0.7683 0.7683 GGG-NiCr 35 3 FGS Ni35 Cr3
A439 Type D-2M 0.7673 0.7673 GGG-NiMn 23 4 FGS Ni23 Mn4 Grade S2M
Nicrosilal Spheronic 0.7665 0.7665 GGG-NiSiCr 20 5 2 FGS Ni20 Si5 Cr2
A439 Type D-4 0.7680 0.7680 GGG-NiSiCr 30 5 5 FGS Ni30 Si5 Cr5
A436 Type 3 0.6676 0.6676 GGL-NiCr 30 3 FGL Ni30 Cr3 Grade F3
Nicrosilal 0.6667 0.6667 GGL-NiSiCr 20 5 3 FGL Ni20 Si5 Cr3
A436 Type D-4 0.6680 0.6680 GGL-NiSiCr 30 5 5 FGL Ni30 Si5 Cr5

16 Al99 3.0205 Al99 A-4/1200 1C/1200
Al99.5 3.0255 Al99.5 A-5/1050A 1B/1050A
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SUS 304 LN 2371 S30453 X 2 CrNiN 18 10 Austenite
SUS 316 2343 S31600 X 5 CrNiMo 17 13 3 Austenite
SCS 13 2333 X 5 CrNi 19 10 Austenite

S31640 X 6 CrNiMoNb 17 12 2 Austenite
SUS 316 Ti 2350 X 6 CrNiMoTi 17 12 2 Austenite
SUH 310 S31000 X 15 CrNiSi 25 20 Austenite
SUS 316 2347 S31600 X 5 CrNiMo 17 12 2 Austenite

2778 S31254 X 1 CrNiMoN 20 18 7 254 SMO Super austenite
N08028 X 1 NiCrMoCuN 31 27 4 Sanicro 28 Super austenite

NCF 800 N08800 X 10 NiCrAlTi 32 20 Alloy 800 sol. treated PH
SUH 330 N08330 X 12 NiCrSi 35 16 Incoloy DS Austenite

2328 S32750 X 2 CrNiMoN 25 7 4 SAF 2507 Super duplex
S32550 X 2 CrMoNiCuN 25 6 3 Ferralium Super duplex
S32760 X 2 CrNiMoCuWN25 7 4 Zeron 100 Super duplex

SUS 316 LN S 31653 X 2 CrNiMoN 17 11 2 Austenite
SUS 316 LN 2375 S31653 X 2 CrNiMoN 17 13 3 Austenite
(SUS 316LN) (S31653) X 2 CrNiMoN 17 13 5 Austenite

2377 S31803 X 2 CrNiMoN 22 5 3 SAF 2205 Duplex
SUS 329 J  3L 2377 S32205 X 2 CrNiMoN 22 5 SAF 2205 Duplex

S32654 X 1 CrNiMoN 25 22 8 654 SMO Super austenite
2327 S32304 X 2 CrNiN 23 4 SAF 2304 Duplex
2562 N08904 X 2 NiCrMoCu 25 20 5 Super austenite
2564 X 1 NiCrMoCu 25 20 5 Super austenite

S15500 X 4 CrNiCuNb 16 4 15-5-PH sol. treated PH
SUS 329 J 1 2324 S32900 X 3 CrNiMo 27 5 2 Duplex
SCS 24; SUS 630 S17400 X 5 CrNiCuNb 16 4 17-4-PH sol. treated Super austenite
FC 100 01 10-00 F11401 EN-GJL-100 GCI
FC 150 01 15-00 F11601 EN-GJL-150 GCI
FCD 350-22L 07 17-15 EN-GJS-350-22 DCI
FCD 400-18L 07 17-02 F32800 EN-GJS-400-15 DCI

07 17-12 F32800 EN-GJS-400-18 DCI
FCMB35-10 08 15-00 F22200 EN-GJMB-350-10 Martensite
PCMP45-06 08 52-00 F23130 EN-GJMB-450-6 Martensite
PCMP55-04 08 54-00 F24130 EN-GJMB-550-4 Martensite
FC 200 01 20-00 F12101 EN-GJL-200 GCI
FC 250 01 25-00 F12401 EN-GJL-250 GCI
FCD 500-7 07 27-02 F33800 EN-GJS-500-7 DCI
FCD 600-3 07 32-03 F34100 EN-GJS-600-3 DCI

F43000 EN-GJSA-XNiCr20-2 Austenite
F43001 EN-GJSA-XNiCr20-3 Austenite

07 72-00 – EN-GJSA-XNiMn13-7 Austenite
05 23-00 F41002 EN-GJLA-XNiCr 20-2 Austenite

F41003 EN-GJLA-XNiCr20-3 Austenite
PCMP60-03 08 56-00 F24830 EN-GJMB-600-3 Martensite
FC 300 01 30-00 F13101 EN-GJL-300 GCI
FCD 700-2 07 37-01 F34800 EN-GJS-700-2 DCI

F41000 EN-GJLA-XNiCuCr15-6-2 Austenite
F41001 EN-GJLA-XNiCuCr15-6-3 Austenite

PCMP70-02 08 62-00 F26230 EN-GJMB-700-2 Martensite
FC 350 01 35-00 F13502 EN-GJL-350 GCI

01 40-00 F14102 – GCI
FCD 800-2 F36200 EN-GJS-800-2 Martensite

EN-GJSA-XNi22 Austenite
F43006 EN-GJSA-XNi35 Austenite
F43004 – Austenite
F43003 EN-GJSA-XNiCr30-3 Austenite
F43007 EN-GJSA-XNiCr35-3 Austenite
F43010 EN-GJSA-XNiMn23-4 Austenite
– EN-GJSA-XNiSiCr20-5-2 Austenite
F43005 EN-GJSA-XNiSiCr30-5-5 Austenite
F41004 EN-GJLA-XNiCr 30-3 Austenite

EN-GJLA-XNiSiCr20-5-3 Austenite
– Austenite

A1200 4010 AA1200 AW-1200
(A1050) 4007 AA1050A AW-1050A
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16 Al99.7 3.0275 Al99.7 A-7/1070
Al99.8 3.0285 Al99.8 A-8/1080 1A

3.1305 AlCu2.5Mg0.5 A-U2G 2L69
AlCuBiPb 3.1655 AlCuBiPb A-U5PbBi/2011 FC1/2011
AlCuMg1 3.1325 AlCuMg1 A-U4G/2024 H14

3.1355 AlCuMg2 A-U4G1 2L97/98
AlCuSiMn 3.1255 AlCuSiMn A-U4SG/2014 H15/2014
AlMg1 3.3315 AlMg1 A-G0.6 N41/5005

3.3316 AlMg1.5 A-G1.5
AlMg1SiCu 3.3211 AlMg1SiCu (6061) H20
AlMg2.5 3.3523 AlMg2.5 A-G2.5C/5052 (N4)
AlMg2.7Mn 3.3537 AlMg2.7Mn A-G2.5MC/5454 N51/5454
AlMg2Mn0.3 3.3525 AlMg2Mn0.3 A-G2M N4 /5251
AlMg2Mn0.8 3.3527 AlMg2Mn0.8 A-G2Mn0.8
AlMg3 3.3535 AlMg3 A-G3M

3.3345 AlMg4.5
AlMg4.5Mn 3.3547 AlMg4.5Mn A-G4.5MC N8/5083
AlMg4Mn 3.3545 AlMg4Mn A-G4MC/5086 (N5/6)
AlMgSi0.5 3.3206 AlMgSi0.5 A-GS/6060 (H9)/(6060)
AlMgSi0.7 3.3210 AlMgSi0.7 A-GSUC/6061 (H10)
AlMgSi1 3.2315 AlMgSi1 A-SGM0.7/6082 H30/6082

3.0615 AlMgSiPb A-SGPb
AlMn0.5Mg0.5 3.0505 AlMn0.5Mg0.5 N31
AlMn0.5Mg0.5 3.0525 AlMn0.5Mg0.5 A-MG0.5/3005
AlMn1 3.0515 AlMn1 N3/3103
AlMn1Cu 3.0517 AlMn1Cu A-M1/3003
AlMn1Mg1 3.0526 AlMn1Mg1 A-M1G/3004
AlZn4.5Mg1 3.4335 AlZn4.5Mg1 A-Z5G/7020 H17/7020

3.4345 AlZnMgCu0.5 A-Z4GU
3.4365 AlZnMgCu1.5 A-Z5GU/7075 2L95/96

AlCu4Ti 3.1841 G-AlCu4Ti
204 AlCu4TiMg 3.1371 G-AlCu4TiMg A-U5GT 2L91/92
5140 AlMg3 3.3541 G-AlMg3 A-G3T
5056A 3.3241 G-AlMg3Si

AlMg5(Si) 3.3261 G-AlMg5
AlMg5 3.3555 G-AlMg5 LM5
AlMg9 3.3292 G-AlMg9

B85 AlSi10Mg(Fe) 3.2381 G-AlSi10Mg A-S10G LM9
B26 3.2341 G-AlSi5Mg A-S7G LM25

AlSi6Cu4 3.2151 G-AlSi6Cu4
AlSi7Mg 3.2371 G-AlSi7Mg A-S7GO3 2L99

A380 AlSi8Cu3(Si) 3.2161 G-AlSi8Cu3
359,2 AlSi9Mg 3.2373 G-AlSi9Mg A-S10G
4418 3.5106 G-MgAg3Se2Zr1

MgAl3Zn 3.5314 G-MgAl3Zn G-A3-Z1 MAG-E-111
MgAl6Mn 3.5662 G-MgAl6Mn
MgAl6Zn 3.5612 G-MgAl6Zn G-A6-Z1 MAG-E-121
MgAl8Zn 3.5812 G-MgAl8Zn G-A9 MAG1-M
MgAl8Zn1 3.5812 G-MgAl8Zn1 G-A92 A82

4437 MgAl9Zn1 3.5912 G-MgAl9Zn1 G-A92 MAG3
3.5200 G-MgMn2 G-M2 MAG-E-101

4442 MgSe3Zn2Zr1 3.5103 G-MgSe3Zn2Zr1 ZRE1 MAG6-TE
3.5105 G-MgTh3Zn2Zr1

17 AlSi10Mg(Cu) 3.2383 G-AlSi10Mg(Cu)
A413.2 AlSi12 3.2382 GD-AlSi12
A384.0 AlSi11Cu2(Fe) LM9

AlSi12Cu1(Fe)
B390.0 AlSi17Cu5

18 Cu
CuAg0.1 2.1203 CuAg0.1 Cu-Ag-4

CA952 2.0940.01 CuAl10Fe CuAl10Fe AB1
CuAl10Fe5Ni5

CA955 2.0975.01 CuAl10Ni CuAl10Ni5Fe5 AB2
CuAl10Ni5Fe4 2.0966 CuAl10Ni5Fe4 CuAl10Ni CA104
CuAl11Ni6Fe6 2.0978 CuAl11Ni6Fe5
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

4005 AA1070A AW-1070
4004 AA1080A AW-1080

AA2117
A2011 4355 AA2011 AW-2011
A2017 AA2017A AW-2024

AA2024
4338 AA2014 AW-2014
4106 AA5005A AW-5005A

AA5050B
A6061 AA6061 AW-6061
A5052 4120 AA5052 AW-5052
A5454 AA5454 AW-5454

AA5251 AW-5251
4115 AA5049 AW-5049
4125 AA5754 AW-5754

A5082 AA5082
4140 AA5083 AW-5083

AA5086 AW-5086
4103 AA6060 AW-6060

(A6063 4104,4107 AA6005 AW-6063
4212 AA6082 AW-6082

AA6012
AA3105 AW-3105

– AA3005 AW-3005
4054 AA3103 AW-3103

A3003 AA3003 AW-3003
– AA3004 AW-3004

4425 AA7020 AW-7020
AA7022

A7075 AA7075 AW-7075
AC-21100

4337 A02040 AC-21000
A05140 AC-51100

AC-51400
4163 AC-51400

AC-51200
4253 A13600 AC-43400
4244 AC-42000

AC-45000
4245 A13560 AC-42100
4251 AC-46200

AC-43200

AZ31B MG-P-62
4633 AM60A MC 21230

AZ61A MG-P-63
AZ80A MG-P-61

4637 AZ81A MC 21110
4635 AZ91A/B MC 21120

M1A
B80 MB 65110
B80

AC-43200
AC-44200

ADC12 AC-46100
AA384 AC-47100

ADC14
5015 CW004A
5030 C11600 CW013A
5710 C95200 CC331G

CC333G-GZ
5716 C95500 CC333G

C6301 C62730 CW307G
CW308G
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SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

18 2.0916 CuAl5
CuAl5As 2.0918 CuAl5As

2.0932 CuAl8 Fe3
2.1291 CuCr

CuFe2P 2.1310 CuFe2P
CuNi1Si 2.0853 CuNi1.5Si
CuNi10Fe1Mn 2.0872 CuNi10Fe1Mn CuNi10Fe1Mn CN102

CuNi10Zn45
CuNi12Zn30Pb1 2.0780 CuNi12Zn30Pb1
CW408J 2.0790 CuNi18Zn19Pb CuNi18Zn19Pb1
CuNi18Zn19Pb1 2.0790 CuNi18Zn19Pb1 CuNi18Zn19Pb1
CuNi18Zn20 2.0740 CuNi18Zn20 CuNi18Zn20 NS106
CuNi18Zn27 2.0742 CuNi18Zn27 NS107

2.0822 CuNi20
2.0830 CuNi25 CuNi25 CN105
2.0835 CuNi30 CuNi30
2.0883 CuNi30Fe2Mn2

CuNi30FeMn
CuNi30Mn1Fe 2.0882 CuNi30Mn1Fe CuNi30Mn1Fe CN107
CuNi3Si 2.0857 CuNi3Si

2.0842 CuNi44Mn1 CuNi44Mn
CuNi5Fe1Mn CuNi5Fe1Mn

CuNi9Sn2 2.0875 CuNi9Sn2
CA937 2.1176 CuPb10Sn CuSn10Pb10 LB2

2.1183 CuPb15Sn
CuPb1P 2.1160 CuPb1P

2.1189 CuPb20Sn
2.1050.01 CuSn10 CuSn10 CT1
2.1087 CuSn10Zn

CA907 2.1051.01 CuSn12 CuSn12 PB2
CuSn14 CuSn14

CuSn4 2.1016 CuSn4 CuSn4P PB101
CW451K CuSn5
CuSn6 2.1020 CuSn6 CuSn6 PB103

2.1080 CuSn6Zn6
CuSn7 CuSn7

2.1090.03 CuSn7ZnPb
CuSn8 2.1030 CuSn8 CuSn8P PB104
CuZn10 2.0230 CuZn10 CuZn10 CZ101
CuZn15 2.0240 CuZn15 CuZn15 CZ102
CuZn20 2.0250 CuZn20 CZ103
CuZn20Al2 2.0460 CuZn20Al2 CuZn22Al2 CZ110

CuZn25Al15
CuZn28 2.0261 CuZn28 CZ105
CuZn28Sn1 2.0470 CuZn28Sn1 CuZn29Sn1
CuZn30 2.0265 CuZn30 CuZn30 CZ106

CuZn30AlFeMn CuZn30AlFeMn
CuZn31Si1 2.0490 CuZn31Si1
CuZn33 2.0280 CuZn33 CZ107

CA865 2.0592.01 CuZn35Al1 CuZn30AlFeMn HTB1
CuZn35Ni2 2.0540 CuZn35Ni2
CuZn36 2.0335 CuZn36 CuZn36 CZ108
CuZn35Pb2 2.0331 CuZn36Pb1.5 CuZn35Pb2 CZ131
CuZn36Pb3 2.0375 CuZn36Pb3 CuZn36Pb3 CZ124
CuZn37 2.0321 CuZn37 CuZn37 CZ108
CuZn37Pb0.5 2.0332 CuZn37Pb0.5 CZ118
CuZn38Pb1.5 2.0371 CuZn38Pb1.5 (CuZn38Pb2) CZ119
CuZn38Sn1 2.0530 CuZn38Sn1
CuZn38SnAl 2.0525 CuZn38SnAl

CuZn39AlFeMn
CuZn39Pb0.5 2.0372 CuZn39Pb0.5 CuZn39Pb0.8 CZ123
CuZn39Pb2 2.0380 CuZn39Pb2 CZ128
CuZn39Pb3 2.0401 CuZn39Pb3 CuZn39Pb3 CZ121
CuZn40 2.0360 CuZn40 CuZn40 CZ109

2.0550 CuZn40Al2
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

C60800 CW300G
C6140

C18400
C19400 CW107C

CW109C
5667 C70600

C79300 CW406J
C76300
C76300 CW408J

C7451 C75200 CW409J
C77000 CW410J

C71300
C71580

5682 C70600 CW354H
C70250 CW112C
C72150

C72500 CW351H
5640 C93700 CW352H

C93800 CC496K-GZ
C19000 CW113C
C94100

5443 C90700 CC480K
5458 C90500
5465 CC483K
5475 C91000

C5111 C51100 CW450K
C51000

C5191 5428 C51900 CW452K

C93200
C83600 CC493K-GZ

C5210 C52100 CW453K
C2200 C22000 CW501L
C2300 5112 C23000 CW502L
C2400 C24000 CW503L

5217 C68700 CW702R
C86300

C4430 C25600 CW504L
5220 C44300 CW706R

C2600 5122 C26000 CW505L

CW708R
C2680 C26800 CW506L

5256 C96500 CC765S
CW710R

C2720 C27200 CW507L
C34200 CW601N
C36000 CW602N

5150 C27200 CW508L
C33500 CW604N

5165 C35300 CW607N
C46400 CW717R
C47000 CW715R

C36500 CW610N
C37700 CW612N

5170 C38500 CW614N
C2800 C28000 CW509

C67410 CW713R
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SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

18 CuZn40Mn1 2.0572 CuZn40Mn1
CuZn40Mn1Pb 2.0580 CuZn40Mn1Pb CZ136
CuZn40Pb2 2.0402 CuZn40Pb2 CuZn39Pb2 CZ120
CuZn44Pb2 2.0410 CuZn44Pb2 CZ104
CuZn5 2.0220 CuZn5 CZ125

19

1.4876

20

21

2.4810
2.4810
2.4602
2.4819
2.4610

2.4619

2.4665
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

CW723R
CW720R

5168 C37800 CW612N
5272 C68700 CW622N

C2100 C21000 CW500L
AMPCO 15
AMPCO 18
AMPCO 18.136
AMPCO 18.22
AMPCO 18.23
AMPCO 21
AMPCO 22
AMPCO 25
AMPCO 26
AMPCO 45
AMPCO 483
AMPCO 642
AMPCO 673
AMPCO 674
AMPCO 8
AMPCO 863
AMPCO M4

S66286 A286 precip. hardened
S35000 AM350 cast
S35000 AM350 heat treated
S35500 AM355
S45500 Custom 455

Discalloy
N08800 X2NiCrAITi3220 Incoloy 800

Incoloy 801
N19909 Incoloy 909

Lapelloy
M-308

R30155 N-155 bar, forge, ring
R30155 N-155

Air Resist 13
FSX-414
H531
Haynes 188 bar, forge, ring
Haynes 188 tube
Haynes 25
Mar-M-302
Mar-M-509

R30195 MP159
MP35N
Stellite 21
Stellite 30
Stellite 31
W152
W162
Astroloy all forms
GTD222

N10665 Hastelloy B-2
N10002 NiMo30 Hastelloy C plate
N10002 NiMo30 Hastelloy C cast

Hastelloy C-22
N10276 NiMo16Cr15W Hastelloy C-276
N06455 NiMo16Cr16Ti Hastelloy C-4
N06007 Hastelloy G
N06985 Hastelloy G-3
N10003 Hastelloy N bar, forge, ring
N10003 Hastelloy N cast
N06635 Hastelloy S all forms
N10004 NiCr21Fe18Mo9 Hastelloy W
N06002 Hastelloy X all forms
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SMG

SMG AISI/ASTM EN-Nr W.-Nr DIN AFNOR BS UNI

21 2.4816
2.4851
2.4856
2.4856
2.4856

2.4668
2.4668
2.4668

2.4669
2.4669

2.4061

2.4634
2.4636
2.4650
2.4631

2.4632
2.4662

ppm

2.4654
2.4654

22 3.7024
AMS 4900, -01, -21 3.7024
AMS 4986 TiV10Fe2Al3
ASTM Grade 21
AMS 4995

3.7124
AMS 4943
AMS 4943
AMS 4910
AMS 4909
AMS 4910
AMS 4919
AMS 4919
AMS 4981
AMS 4981
AMS 4920 3.7164
AMS 4920, Grd 5 3.7164
AMS 4981
AMS 4920 3.7164
AMS 4920 3.7164
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SMG

JIS SS UNS EN Misc.Brands Condition Form Structure

IN 100
N06600 NiCr15Fe Inconel 600 all forms
N06601 Inconel 601 all forms
N06625 NiCr22Mo9Nb Inconel 625 bar, forge, ring
N06625 NiCr22Mo9Nb Inconel 625 tube
N06625 NiCr22Mo9Nb Inconel 625 cast
N09706 NiFe38Cr16Nb Inconel 706

Inconel 708 bar, forge, ring
N07713 Inconel 713

Inconel 713LC
N07718 NiCr19Fe19Nb5Mo3 Inconel 718 bar, forge, ring
N07718 NiCr19Fe19Nb5Mo3 Inconel 718 tube
N07718 NiCr19Fe19Nb5Mo3 Inconel 718 cast

Inconel 901
N07750 Inconel X-750 sol. treated
N07750 Inconel X-750 precip. hardened

Mar-M-200
Mar-M-247 all forms
Mod. IN 100
Mod. IN 792

N02205 Ni99.6 Nickel 201
Nimonic 101
Nimonic 105
Nimonic 115

N07263 Nimonic 263
N07080 NiCr20TiAl Nimonic 80A

Nimonic 81
Nimonic 86

N07090 Nimonic 90
N09901 Nimonic 901

Nimonic 91
René 95

N03260 TD Nickel
N07500 NiCr19Co18Mo4Ti3Al3 Udimet 500

Udimet 520
Udimet 700
Udimet 720

N07001 NiCr20Co13Mo4Ti3Al Waspalloy bar, forge
N07001 NiCr20Co13Mo4Ti3Al Waspalloy cast

Ti (pure) pure - tube Ti (α)
Ti (pure) (grd 1-4) pure - plate, bar, forge Ti (α)
Ti 10V-2Fe-3Al Ti (β)

R58210 Ti 15Mo-3Nb-3Al-0.2Si Ti (β)
R58650 Ti 17 Ti (a+b)

TiCu2 Ti 2Cu Ti (α)
R56320 Ti 3Al-2.5V annealed tube Ti (α+β)
R56320 Ti 3Al-2.5V bar, forge Ti (α+β)
R54520 TiAl5Sn2.5 Ti 5Al-2.5Sn ELI Ti (α)
R54521 TiAl5Sn2.5 Ti 5Al-2.5Sn Ti (α)
R54520 TiAl5Sn2.5 Ti 5Al-2.5Sn annealed Ti (α)
R54620 Ti 6-2-4-2 annealed Ti (α)
R54621 Ti 6-2-4-2 precip. hardened Ti (α)
R56260 Ti 6-2-4-6 annealied Ti (α+β)
R56260 Ti 6-2-4-6 precip. hardened Ti (α+β)
R56400 TiAl6V4 Ti 6Al-4V annealed Ti (α+β)
R56400 TiAl6V4 Ti 6Al-4V annealed Ti (α+β)
R56401 TiAl6V4 Ti 6Al-4V ELI ELI Ti (α+β)
R56400 TiAl6V4 Ti 6Al-4V extrusion Ti (α+β)
R56400 TiAl6V4 Ti 6Al-4V precip. hardened Ti (α+β)
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Workpiece materials – Machinability factor, SMG

Superalloys and titanium alloys
Decreasing machinability factor indicates increasing machining difficulty. If SecoCut is not available, use the machinability factors to get the recommended cutting speed 
for any specific alloy by using it in combination with the cutting data table values on each cutting data page.

SMG Alloy Form/Condition

Machin-
ability
factor

19

Fe
-b

as
ed

 s
up

er
al

lo
ys

A286 (precip. hardened) 0.80
AM350 (cast) 0.90
AM355 0.80
Custom 455 1.00
Discalloy 1.00
IN 800 0.80
IN 801 1.00
Incoloy 909 0.80
Lapelloy 1.25
M308 1.00
N 155 (bar, forge, ring) 1.00
N 155 0.80

20

C
o-

ba
se

d 
su

pe
ra

llo
ys

Air resist 13 0.25
FSX-414 1.00
H531 0.38
Haynes 188 (bar, forge, ring) 0.75
Haynes 188 (tube) 0.88
Haynes 25 0.75
Mar-M-302 1.00
Mar-M-509 0.75
MP159 1.00
MP35N 1.00
Stellite 21 1.00
Stellite 30 1.00
Stellite 31 1.00
W152 1.00
W162 0.88

21

N
i-b

as
ed

 s
up

er
al

lo
ys

Astroloy (all forms) 1.00
Hastelloy B-2 1.43
Hastelloy C (plate) 1.79
Hastelloy C (cast) 1.43
Hastelloy C-22 1.43
Hastelloy C-276 1.29
Hastelloy C-4 1.29
Hastelloy G 1.29
Hastelloy G-3 1.29
Hastelloy N (bar, forge, ring) 1.43
Hastelloy N (cast) 1.29
Hastelloy S (all forms) 1.79
Hastelloy W 1.29
Hastelloy X (all forms) 1.29
IN 100 0.57
Inconel 600 (all forms) 1.43
Inconel 601 (all forms) 1.43
Inconel 625 (bar, forge, ring) 1.14
Inconel 625 (tube) 1.29
Inconel 625 (cast) 1.71
Inconel 706 1.43
Inconel 708 (bar, forge, ring) 1.29

SMG Alloy Form/Condition

Machin-
ability
factor

21

N
i-b

as
ed

 s
up

er
al

lo
ys

Inconel 713 1.07
Inconel 713LC 1.14
Inconel 718 (bar, forge, ring) 1.00
Inconel 718 (tube) 1.14
Inconel 718 (cast) 1.14
Inconel 901 1.14
Inconel X750 (sol. treated) 1.43
Inconel X750 (precip. hardened) 1.00
Mar-M-200 0.57
Mar-M-247 (all forms) 0.71
Mod. IN 100 0.57
Mod. IN 792 0.86
Nickel 201 4.29
Nimonic 101 0.71
Nimonic 105 1.29
Nimonic 115 1.00
Nimonic 263 1.14
Nimonic 80A 1.29
Nimonic 81 1.14
Nimonic 86 1.43
Nimonic 90 0.71
Nimonic 901 1.29
Nimonic 91 0.71
René 95 0.43
TD Nickel 1.00
Udimet 500 0.86
Udimet 520 0.86
Udimet 700 0.86
Udimet 720 0.86
Waspalloy (bar, forge) 1.14
Waspalloy (cast) 1.00

22

Ti
ta

ni
um

al
lo

ys

Ti 6AI-4V (annealed casting) 1.09
Ti 6AI-4V (extrusion) 1.09
Ti 6AI-4V (annealed) 1.00
Ti 6AI-4V (ELI) 1.00
Ti 6AI-4V (precip. hardened) 0.94
Ti (pure) - (tube) 1.88
Ti 3AI-2.5V (annealed tube) 1.88
Ti (pure) - (plate, bar, forge) 1.41
Ti 5AI-2.5Sn (ELI) 1.25
Ti 5AI-2.5Sn 1.09
Ti 5AI-2.5Sn (annealed) 1.09
Ti 6-2-4-6 (annealed) 1.09
Ti 2Cu 0.94
Ti 6-2-4-2 (annealed) 0.94
Ti 3AI-2.5V (bar, forge) 0.78
Ti 6-2-4-2 (precip. hardened) 0.78
Ti 6-2-4-6 (precip. hardened) 0.78
Ti 17 0.56

Note that the machinability factors refer to the representative materials for each SMG 19-22, i.e. the machinability factors should be used to recalculate the given cutting 
speed for the representative material when SecoCut is not available.
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Declaration of Conformity

Cemented carbide inserts and insert carriers
Cemented carbide inserts and cemented carbide insert carriers from Seco Tools are not included in the product range intended for 
the following requirements. Nevertheless Seco Tools can make the following declaration.
These products meet all requirements in RoHS (Restriction of the use of certain Hazardous Substances in electrical and electronic 
equipment), WEEE (Waste Electrical & Electronic Equipment) and ELV (End of Life Vehicles) requirements.
Products do not contain mercury, lead, hexavalent chromium, cadmium, CFC, HCFC, flame retardants or solvents in concentrations 
that exceed specifications in the regulations.
Regrinding:
Wet or dry grinding can produce potentially hazardous dusts or mists that can irritate skin, eyes, nose, throat and result in lung 
damage or disease. To avoid injury use proper safety precautions and protective equipment.
Disposal:
Seco Tools will buy back used inserts and solid carbide tools for recycling. Inserts and solid carbide tools should be separated from 
other metal waste (steel, aluminium, copper etc).
All packing material is fully recyclable.

CBN and PCD inserts
Inserts from Seco Tools are not included in the product range intended for the following requirements. Nevertheless Seco Tools can 
make the following declaration.
This product meets all requirements in RoHS (Restriction of the use of certain Hazardous Substances in electrical and electronic 
equipment), WEEE (Waste Electrical & Electronic Equipment) and ELV (End of Life Vehicles) requirements.
Products do not contain mercury, lead, hexavalent chromium, cadmium, CFC, HCFC, flame retardants or solvents in concentrations 
that exceed specifications in the regulations.
Regrinding:
Wet or dry grinding can produce potentially hazardous dusts or mists that can irritate skin, eyes, nose, throat and result in lung 
damage or disease. To avoid injury use proper safety precautions and protective equipment.
Disposal:
Seco Tools will buy back used CBN- or PCD-tipped inserts for recycling. Inserts should be separated from other metal waste (steel, 
aluminium, copper etc). Solid CBN-inserts may be discarded as landfill waste.
All packing material is fully recyclable.
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Black oxide insert carriers
Insert carriers from Seco Tools are not included in the product range intended for the following requirements. Nevertheless Seco 
Tools can make the following declaration.
This product meets all requirements in RoHS (Restriction of the use of certain Hazardous Substances in electrical and electronic 
equipment), WEEE (Waste Electrical & Electronic Equipment) and ELV (End of Life Vehicles) requirements.
Products do not contain mercury, lead, hexavalent chromium, cadmium, CFC, HCFC, flame retardants or solvents in concentrations 
that exceed specifications in the regulations.
Disposal:
Used insert carriers may be sent for recycling together with ordinary steel waste (swarf and discarded steel scrap) for recycling.
All packing material is fully recyclable.

Cermet inserts
Inserts from Seco Tools are not included in the product range intended for the following requirements. Nevertheless Seco Tools can 
make the following declaration.
This product meets all requirements in RoHS (Restriction of the use of certain Hazardous Substances in electrical and electronic 
equipment), WEEE (Waste Electrical & Electronic Equipment) and ELV (End of Life Vehicles) requirements.
Cermet grade C15M inserts do contain Nickel and will leach Nickel when in contact with the skin. Amount of leaching is higher than 
specified in norm SS-EN 1811 Reference test method for release of nickel from products intended to come into direct and prolonged 
contact with the skin. These norms are intended for products that are in direct and prolonged contact with the skin and are therefore 
not directly applicable for cermet inserts. Persons with known allergic reactions to nickel are advised to wear protective gloves when 
handling cermet inserts.
Regrinding:
Wet or dry grinding can produce potentially hazardous dusts or mists that can irritate skin, eyes, nose, throat and result in lung 
damage or disease. To avoid injury use proper safety precautions and protective equipment.
Disposal:
Used inserts may be recycled. Inserts should be separated from other metal waste (steel, aluminium, copper, etc) including
cemented carbide inserts.
All packing material is fully recyclable.
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Nickel coated insert carriers
Insert carriers from Seco Tools are not included in the product range intended for the following requirements. Nevertheless Seco 
Tools can make the following declaration.
This product meets all requirements in RoHS (Restriction of the use of certain Hazardous Substances in electrical and electronic 
equipment), WEEE (Waste Electrical & Electronic Equipment) and ELV (End of Life Vehicles) requirements.
Products do not contain mercury, lead, hexavalent chromium, cadmium, CFC, HCFC, flame retardants or solvents in concentrations 
that exceed specifications in the regulations.
Insert carriers do contain Nickel and will leach Nickel when in contact with the skin. Amount of leaching is higher then norm SS-EN 
1811 Reference test method for release of nickel from products intended to come into direct and prolonged contact with the skin. 
These norms are intended for products that are in direct and prolonged contact with the skin and are therefore not directly applicable 
for insert carriers. Persons with known allergic reactions to nickel are advised to wear protective gloves when handling Nickel coated 
insert carriers.
As Ni leaching is regarded as the highest priority within our environmental portfolio, Seco Tools will continue to focus on solving this 
issue and we expect to implement a new process during 2009 that will meet the demand according to SS-EN 1811.
Disposal:
Used tools maybe sent for recycling together with ordinary steel waste (swarf and discarded steel scrap) for recycling.
All packing material is fully recyclable.
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Intentionally added alloying elements

Grade
Cemented carbide Coating

W Ti Ta Nb Co Cr Ni Mo C N Ti Al C N O Si

CP200 [ [ [ [ [ [ [
CP300 [ [ [ [ [ [ [ [ [
CP500 [ [ [ [ [ [ [
CP600 [ [ [ [ [ [ [
C15M [ [ [ [ [ [ [ [ [
DP2000 [ [ [ [ [ [ [ [ [ [
F15M [ [ [ [ [ [ [
F25M [ [ [ [ [ [ [ [ [
F30M [ [ [ [ [ [ [
F40M [ [ [ [ [ [ [
HX [ [ [ [
H15 [ [ [ [
H25 [ [ [ [
KX [ [ [ [
MH1000 [ [ [ [ [ [ [
MK1500 [ [ [ [ [ [ [ [ [
MK2000 [ [ [ [ [ [ [
MK3000 [ [ [ [ [ [ [ [ [ [
MM4500 [ [ [ [ [ [ [ [ [
MP1500 [ [ [ [ [ [ [ [ [ [
MP2500 [ [ [ [ [ [ [ [ [ [
MP3000 [ [ [ [ [ [ [
MS2500 [ [ [ [ [ [ [ [ [ [
TGP25 [ [ [ [ [ [ [ [ [ [ [
TGP35 [ [ [ [ [ [ [ [ [ [
TGP45 [ [ [ [ [ [ [ [ [ [
TH1000 [ [ [ [ [ [ [ [
TH1500 [ [ [ [ [ [ [ [ [
TK150 [ [ [ [ [ [ [ [ [
TK1000 [ [ [ [ [ [ [ [ [ [
TK1001 [ [ [ [ [ [ [ [ [
TK2000 [ [ [ [ [ [ [ [ [ [ [ [
TK2001 [ [ [ [ [ [ [ [ [ [
TM2000 [ [ [ [ [ [ [ [ [ [ [ [
TM4000 [ [ [ [ [ [ [ [ [ [ [ [
TP0500 [ [ [ [ [ [ [ [ [ [ [
TP1020 [ [ [ [ [ [ [
TP1030 [ [ [ [ [ [ [ [ [ [ [
TP1500 [ [ [ [ [ [ [ [ [ [ [ [
TP200 [ [ [ [ [ [ [ [ [ [ [ [
TP2500 [ [ [ [ [ [ [ [ [ [ [ [
TP40 [ [ [ [ [ [ [ [
TS2000 [ [ [ [ [ [ [
TS2500 [ [ [ [ [ [ [
T1000D [ [ [ [ [ [ [ [ [ [ [ [
T2000D [ [ [ [ [ [ [ [ [ [
T25M [ [ [ [ [ [ [ [
T250D [ [ [ [ [ [ [
T3000D [ [ [ [ [ [ [ [ [ [
T350M [ [ [ [ [ [ [ [ [ [
T400D [ [ [ [ [ [ [
T60M [ [ [ [ [ [ [ [ [
883 [ [ [ [
890 [ [ [ [
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Recycling

ENVIRONMENT

SUPPLY & DEMAND

ENVIRONMENTAL GAINS

Tungsten reserves (3 million tonnes, W content)

60%

15%3%
5%

8%

9%

China

Canada

Russia

USA

South America

Others

Tungsten, or in its original form Wolfram ore, is a valu-
able and limited resource.
  Estimations of the existing reserves of tungsten sug-
gest that with present consumption resources will be 
depleted within 40 - 100 years.
  The total amount of tungsten ore reserves in the 
world is estimated at 3 million tonnes, these reserves 
are located in the following countries:

For the last few years demand has been higher than 
production and a general trend towards higher con-
sumption can clearly be seen.

Recycling of used material compared to the mining of 
virgin material reduces the environmental impact. By 
recycling we can prolong the time before the resources 
are at an end and reduce energy consumption by ap-
proximately 35%. At the same time the CO2 emissions 
are reduced by approximately 40%.

Tungsten supply and demand
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HOW DOES IT WORK?

TERMS & CONDITIONS

Recyclable carbide must be free from contaminants 
including ceramics, cermets and steel.
Seco reserve the right to reject any or all materials that 
are non-conforming.
  Seco will accept recyclable carbide from any  
manufacturer as long as it adheres to the above  
conditions.
  Note: The powder resulting from the process of 
recycling, and provided to Seco by certified recycling 
companies has the same qualities as virgin powder.

EASY FOR THE CUSTOMERS
Seco recycling is a service that is offered to all our 
existing customers and other users of cemented 
carbide. It is both easy and simple to use.

Three easy steps.
1. Use the carbide until the useful life has been       
    achieved.
2. Place the worn carbide into Seco recycling bins      
    according to instructions provided by your Seco      
    representative.
3. When the bin is full, contact your local Seco office 
    via phone, fax or e-mail and arrange for collection.

After that, Seco Tools will take care of everything for 
you.

641-644 Recycle and Notes Pages.indd   642641-644 Recycle and Notes Pages.indd   642 10/19/2011   1:41:53 PM10/19/2011   1:41:53 PM



643

Recycling

www.secotools.com

CARBIDE RECYCLING CONTAINERS

SMALL SIZE
Volume: 1 pint, holds about 11 lbs

MEDIUM SIZE
Volume: 1.3 gallon, holds about 55 lbs

The boxes are available from your local Seco office. 
Contact the Seco office to set-up your recycling 
program.

WHAT CAN BE RECYCLED?

WHAT CANNOT BE RECYCLED?

USED CEMENTED CARBIDE PRODUCTS
The following carbide products are suitable for 
recycling:  Inserts, Solid drills, Solid end mills, PCD / 
PCBN (Tipped inserts only) and wear parts. .

WE CANNOT ACCEPT
The following  products are not suitable for recycling: 
Solid PCD, Solid PCBN, Cermets and Ceramics.

Solid drills Solid end millsInserts

Cermets & Ceramics
Both these materials would involve reprocessing 
input that would exceed the norms for environ-
mental impact and cost effective recycling.
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