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toolsteel technologies

WEC arrs TSP1

X80CrCoMoVNDb 06 03 03 01 01

Typical Analysis Typical Applications

c 0.80 Cr 6.20 TSP_1 is the_ tqughest member of the TSP
family and is ideally suited for cold-work

Mo 3.00 Vv 110 applications requiring excellent toughness

Co 3.00 Nb 1.00 and high resistance to compression such as:

punches, blanking dies, slitting dies and
calibration tools. TSP 1 has good hot work

Colour Code hardness and can therefore be used for

Characteristics

TSP1is a member of a family of powder
metallurgy steel qualities, each of which

is specifically tailored to optimise one or more
properties. Selection of the appropriate TSP
grade for any given application may be assisted

by

applications such as warm forging.

Grey

reference to the chart to the right.
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WEAR RESISTANCE ———

StOCk . Conventional mataiurgy

Stock is held in a comprehensive range of sizes.
Please enquire for your requirements.

. Powdar mataiurgy

Manufacturing

TSP 1is manufactured by
ThyssenKrupp Materials France
using arguably the most p
advanced powder metallurgy .
production process. The process
route ensures fully isotropic
material of the highest quality

and consistency.

Melting —» Refining & degassing ——» Ahmnhon ———— Encapsulation ——= Hot isostatic press

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered
fine milled on all six faces to -O+0.1mm
and with squareness guaranteed ) ;
to 0.Imm/m. S

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk -

www. carrs-tool.co.uk
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WEC arrs TSP1

foolsteel technologles X80CrCoMoVNb 06 03 03 01 01

HEAT TREATMENT CHARTS

520 C 61/63 HRc
1,030 /1,040 C 540 C 60/62 HRc
550 C 59/61 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

2nd preheating stage - 850 C “— Gas quench

172 minute per mm section

1st preheating stage - 400 C
1/2 minute per mm section

Equalising temperature
50-80C

TEMPERING
TEMPERING CURVES
B . 520-550C
| | Tempering tima: approx. 2 howrs each
&5 ( Austenitizing A
temperature
(vacuum)
87 1,180
o P 1,160
E 85 Q\ — 1,100
§ o [N
£ \ﬁ"u -
" — 1,080
E 81 /_h‘\\ \‘x\ p ! -
I \ )
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57 A
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500 520 540 560 580 600 —_
Tempering temperature C Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121 522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk =
d/ Carrs
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Typical Analysis

C 110 Cr 7.75
Mo 1.60 \% 2.35
W 110

Colour Code

¢

Characteristics

TSP3W is a member of a family of powder
metallurgy steel qualities, each of which is
specifically tailored to optimise one or more
properties. Selection of the appropriate TSP
grade for any given application may be assisted
by reference to the chart to the right.

Stock

Stock is held in a comprehensive range of sizes.
Please enquire for your requirements.

Manufacturing

TSP3W is manufactured by
ThyssenKrupp Materials France
using arguably the most p
advanced powder metallurgy .
production process. The process
route ensures fully isotropic
material of the highest quality

and consistency.

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered

fine milled on all six faces to -O+0.1mm

and with squareness guaranteed ) ;
to 0.Imm/m. S

TSP3W

Typical Applications

TSP3W combines high wear resistance

and toughness. Its fine and uniform structure
enhances its toughness and ensures
reproducability in heat treatment.

The wear resistance comes from the carbide
formation in V, Cr and Mo alloying elements.

TOUGHMESS

WEAR RESISTANCE e

. Conventional mataiurgy
. Powder metalfurgy

¥
Melting —— Refining & degassing ——— Afomisation —— Encapsulation —— Hot isostatic press

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk -

www. carrs-tool.co.uk
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toolsteel technologies

‘WjCa rrs TS P3W

HEAT TREATMENT CHARTS

500 C 58/60 HRc
1,030 /1,040 C 510 C 59/61 HRc
525C 60/62 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

2nd preheating stage - 850 C Gas quench

172 minute per mm section

1st preheating stage - 400 C
1/2 minute per mm section

Equalising temperature
50-80C

TSP3W TEMPERING CURVES TEMPERING

66
64
62
60
58
56

Tempenng time: approx. 2 howrs each

Austenitizing lemp.
(WaGLLm)

—_— 1,120

1,065

— 1,010 - 1,025

Hardness HRc

52
50

480 510 540 570
Temperature C

Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
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Wj:'C arrs TSP4

toolsteel technologies X1 30WMOCfV06'05'04'04HS 6_5_4

Typical Analysis Typical Applications

C 1.30 Cr 4.30 opais
a high
Mo 4.80 V 410 speed steel
W 5.40 made from
powder

metallurgy

Colour Code which

differs from

standard

grades

because

of its high

Vanadium

content.

ikl It is N ,

Characteristics AT~ @ conerinai sy
TSP4 is a member of a family of powder tough and .' Powdar metalirgy
metallurgy steel qualities, each of which its wear
is specifically tailored to optimise one or more resistance
properties. Selection of the appropriate TSP is much higher than M3/2 types of alloys.
grade for any given application may be assisted The powder metallurgy ensures that TSP4
by reference to the chart to the right. retains exceptional dimensional stability after

heat treatment. TSP 4 is specifically used to
manufacture tools for cold work applications

such as shearing, deep drawing and threading. It
StOCk is also widely used for dies and punches. Other
Stock is held in a comprehensive range of sizes. uses include cutting tools such as: master drills,
Please enquire for your requirements. broaches, cutting wheels and special drills.

Manufacturing

TSP4 is manufactured by . b '
ThyssenKrupp Materials France »

using arguably the most . e

advanced powder metallurgy

production process. The process
route ensures fully isotropic Melting ——= Refining & degassing ——— Atomisation ——= Encapsulation ——= Hot isostatic press
material of the highest quality

and consistency.

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered ,
fine milled on all six faces to -0+0.1mm  /
and with squareness guaranteed )
to 0.Imm/m. {

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk —
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d/jc arrs TS P 4

toolsteel technologies X1 30WMOCfV06'05'04'04HS 6_5_4

HEAT TREATMENT CHARTS

520 C 63/65 HRc
1160 /1,180 C 550 C 62/64 HRc
570 C 61/63 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness =~ —™

f—— Air cooling

2nd preheating stage - 850 C
112 mangde ped mm of thickness ——»

Hat bath
500-600 C

1st preheating stage - 400 C
142 minute per mim of thickness

Equalising 50-80 C

TEMPERING
TSP4 TEMPERING CURVES <20 - 560
' ' 1 | | | | | 7 _ 7
8 Austenitizing ) Tempening time: approx. 2 hours each
g temperature .
{vacuum)
o 1 ——— 1.200

1,180
8 L= —_— 1160 ||
, % — 1100 ||
\\\ W,

61 \ \

2

Hardness HRc

500 520 540 550 580 600
Temperature C

Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
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WEC arrs TSP5

toolsteel technologies X160 WCoVCrMo 10 08 05 04 02

Typical Analysis Typical Applications

C 1.60 Cr 4.80 TSPSis a
carburised

Mo 2.30 \% 5.10 high speed

W 10.0 Co 7.90 steel made
by powder

metallurgy. It

CO'OUI’ COde is extremely

wear resistant

and tough.
Orange The chemical
analysis and

Carbides WWEAR RESISTANCE ———————————————
make TSP5
Characteristics narcerthan e
conventional ‘ Fowdsr metallurgy
TSP5 is a member of a family of powder high speed
metallurgy steel qualities, each one of which steels. The powder metallurgy process ensures
is specifically tailored to optimise one or more that it retains an exceptional dimensional stability
qualities. Selection of the appropriate TSP grade after heat treatment. TSP5 is specifically used to
for any given application may be assisted by manufacture cutting tools for hard and abrasive
reference to the chart to the right. materials, such as broaches and master drills. It is

also used in cold work applications requiring high
resistance to wear and compressive stress such as

punches, dies and metal spinning tools.
Stock

Stock is held in a comprehensive range of sizes.
Please enquire for your requirements.

Manufacturing

TSP4 is manufactured by

ThyssenKrupp Materials France ' L

using arguably the most :

advanced powder metallurgy .

production process. The process

route ensures fully isotropic

material of the highest quality '

. Melting —— Refining & degassing ———» Atomisation ———= Encapsulation ——= Hot isostatic press
and consistency.

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered
fine milled on all six faces to -O+0.1Imm
and with squareness guaranteed /'f
to 0.Imm/m. ’

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk —

= rr
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d/jc arrs TS P 5

toolsteel technologies X160 WCoVCrMo 10 08 05 04 02

HEAT TREATMENT CHARTS

520 C 65/67 HRc
1160 /1,180 C 550 C 64/66 HRc
560 C 63/65 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness =~ —™

f—— Air cooling

2nd preheating stage - 850 C
112 mangde ped mm of thickness ——»

Hat bath
500-600 C

1st preheating stage - 400 C
142 minute per mim of thickness

Equalising 50-80 C

TEMPERING
TSP5 TEMPERING CURVES 520 - 560 C
T T T T . Tempenng time: approx. 2 howrs each
(" AUSTENITIZING
£ T T T TEMPERATURE
(vacuum) 3C/fs
& 1,220¢ ||
B5 1L,100C |
=
E a1
50
57
55

500 520 540 560 580 60O
Temperatura C

Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
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Typical Analysis

C 1.85 Cr 4.80
Mo 4.80 Vv 6.30
W 18.50 Co 5.80

Colour Code

¢ =B

Characteristics

TSP6 is a member of a family of powder
metallurgy steel qualities, each one of which

is specifically tailored to optimise one or more
qualities. Selection of the appropriate TSP grade
for any given application may be assisted by
reference to the chart to the right.

Stock

Stock is held in a comprehensive range of sizes.
Please enquire for your requirements.

Manufacturing

TSP6 is manufactured by
ThyssenKrupp Materials France
using arguably the most p
advanced powder metallurgy .
production process. The process

TSP6

X185WVCoMoCr 18 06 06 05 04

Typical Applications

TSP6 is a
high speed
steel made
by powder
metallurgy
with high
levels of
Carbon,
carbide
elements and
Cobalt. It is
extremely
wear resistant
and responds
well to
sawing. Its
hardness also
stays high in hot work applications. Its toughness
is comparable to conventional carbide high speed
steels although the hardness levels are higher due
the type of carbides generated. It is very suitable
for grinding.

TSP6 is specifically used to manufacture cutting
tools for hard and abrasive materials, such as
broaches and master drills. It is also used in cold
work applications requiring high resistance to
wear and compressive stress.

TOUGHNESS

WEAR RESISTANCE —————————
. Conventional metalugy
. Powdaer metaliurgy

route ensures fully isotropic
material of the highest quality
and consistency.

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered
fine milled on all six faces to -O+0.1mm
and with squareness guaranteed ) ;
to 0.Imm/m. S

siiﬂ

Melting —» Refining & degassing ——» Ahmnhon ———— Encapsulation ——= Hot isostatic press

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk -

www. carrs-tool.co.uk
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d/ Carrs TSP 6

toolsteel technologies X185WVCoMoCr 18 06 06 05 04

HEAT TREATMENT CHARTS

520 C 65/67 HRc
1160 /1,180 C 550 C 64/66 HRc
560 C 63/65 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness =~ —™

f—— Air cooling

2nd preheating stage - 850 C
112 mangde ped mm of thickness ——»

Hat bath
500-600 C

1st preheating stage - 400 C
142 minute per mim of thickness

Equalising 50-80 C

TEMPERING
TS5P& TEMPERING CURVES 520 - 560 C
. . Tempering time: approx. 2 howrs aach
Austenlr.lzlng
B9 | } termnperature

{vacuum) 3C/s
1,260 §1sl temp. 1
1,140 . H

ﬁ?_"\L
PO — \

. Room temperature

Hardness HRc

57

500 520 5S40 560 580 600
Temperature C

Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
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d/ Carrs TSP 8

toolsteel technologies X240 VCI‘ MONb 08 06 03 02

Typical Analysis Typical Applications

TSP8 is a tool steel produced by powder metallur-
C 2.40 Cr 6.20 gy. Ilts performance level is between that of TSP4

Mo 3.00 \V 8.00 and that of hard metals. It combines exceptional

wear resistance with excellent toughness. TSP8

is the basic grade for the manufacture of com-

pacting tools for powders in the area of powder

Colour Code metallurgy. It is also a perfect choice for cutting
abrasive materials such as: paper, card and plastic
coated materials.

Nb 1.80

White

Characteristics

TSP8 is a member of a family of powder
metallurgy steel qualities, each one of which

is specifically tailored to optimise one or more
qualities. Selection of the appropriate TSP grade
for any given application may be assisted by
reference to the chart to the right.

WEAR RESISTANCE ————iie

StOCk . Conventional metafurgy

Stock is helql ina comprehen.swe range of sizes. . Powder metalurgy
Please enquire for your requirements.

Manufacturing

TSP8 is manufactured by
ThyssenKrupp Materials France i
. L | Ll
using arguably the most p e
advanced powder metallurgy . ™
production process. The process :

route ensures fully isotropic
material of the highest quality
and consistency.

READYMILLED. COM

Rectangular sections from 25mm3 up to

430 X 430 X 150mm can be delivered ‘
fine milled on all six faces to -O+0.1mm /4 e
and with squareness guaranteed =2
to 0.lmm/m. [

Melting — Refining & degassing — Alomisation —— Encapsulation —— Hot isostatic press

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
d/ =Carrs

WWW. Ca r rs -too I . Co » u k toolstee/ technologies



toolsteel technologies

d/jc arrs TS P 8

X240 VCr MoNb 08 06 03 02

HEAT TREATMENT CHARTS

520 C 64/66 HRc
1160 /1,180 C 550 C 62/64 HRc
560 C 60/62 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness =~ —™

f—— Air cooling

2nd preheating stage - 850 C
112 mangde ped mm of thickness ——»

Hat bath
500-600 C

1st preheating stage - 400 C
142 minute per mim of thickness

Equalising 50-80 C

500 520 5S40 580 5380 600
Temperature C

TEMPERING
TSPE Tempering curves 520 - 560 C
T T T I 1 T ] Tempenng time: approx. 2 howrs each
'F Austenitizing
6o temperature
(wacuum) 3015
& 1,180
/-"R 1,160
65 f"f—\‘ S
&
T 83
@
z
T 8
2
55
57
55

Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom

Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk
www. carrs-tool.co.uk

=
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WfCa rrs TS P23

toolsteel technologies X130 WMoCrV 06 05 04 03 HS 6-5-3

Typical Analysis Typical Applications

C 1.28 Cr 4.25 TSP 23
provides an
Mo 5.00 Vv 3.10 excellent
W 6.40 balance
between
toughness
Colour Code ol eer
: resistance.
. It is very
Orange stable in heat
treatment

TOUGHNESS

and has good

machlnablllty. WEAR RESISTANCE — >

Ch Ct ] st- ;gsishigh . Conventional metallurgy
ara erl ICS tempering . Powder metallurgy

TSP23 is a member of a family of powder temperature

metallurgy steel qualities, each one of which which makes it very suitable for higher

is specifically tailored to optimise one or temperature surface coatings such as PVD.
more qualities. Selection of the appropriate TSP TSP is eminently suitable for: blanking harder
grade for any given application may be assisted steel types, producing cutting tools such as
by reference to the chart to the right. broaches and taps, plastic moulds subject to

high abrasive wear and plastic injection
moulding machine parts.

Stock

Stock is held in a comprehensive range of sizes.
Please enquire for your requirements.

Manufacturing

TSP23 is manufactured by
ThyssenKrupp Materials France
using arguably the most 5
advanced powder metallurgy °
production process. The process
route ensures fully isotropic
material of the highest quality

and consistency.

Melting ——> Refining & degassing ——> Aton n ——> Encapsulation —> Hot isostatic press

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered
fine milled on all six faces to -O+0.1mm
and with squareness guaranteed Y.
to 0.lmm/m. y

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121 522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk -

= rr
www. carrs-tool.co.uk ‘4/.-3. SRl
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W_:’:L'Ca rrs TS P23

toolsteel technologies X130 WMoCrV 06 05 04 03 HS 6-5-3

HEAT TREATMENT CHARTS

520 C 63/65 HRc
1140 /1,150 C 550 C 63/65 HRc
560 C 62/64 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness —>

.
+<«—— Air cooling
.

2nd preheating stage - 850 C
1/2 minute per mm of thickness —>

Hot bath
500-600 C

1st preheating stage - 400 C
1/2 minute per mm of thickness

Equalising 50-80 C

TEMPERING
TSP23 Tempering curves 520 - 560 C
Austenitising Tempering time: approx. 2 hours each
temperature
69 (vacuum) 3C/s
1,180 : : [: : : :
o7 i:égg S1st temp. ) S2nd temp.S E3rd temp.S
— ,
65 // — i\\ h
: - ANAN
i 63 N N : .
@ —_— \ Room temperature
% 61 RN \\ S
£ \\ AN
59 \ AN
57 \\
55
500 520 540 560 580 600 —
Temperature C Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk

www. carrs-tool.co.uk

toolstee/ technologies
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WfCa rrs TS P30

toolsteel technologies X1 30COWMoch 09 06 05 04 03 HS 6_5_3

Typical Analysis Typical Applications

e 1.30 Cr 4.30 TSP 30 is a Tungsten, Molybdenum, Cobalt,
carburised high speed steel made from powder

Mo 5.00 Vv 3.20 metallurgy. It is very wear resistant and extremely

W 6.30 Co 8.50 tough. It is very stable and compatible with
grinding.

TSP30 is suitable for: master drills, cutting wheels,

CO'OUI’ COde broaches, screw taps, special drills, helicoidal
drills, lathe wheels and sawing tools. TSP30 can
also be used for cold work punches and dies.

Characteristics

TSP30 is a member of a family of powder
metallurgy steel qualities, each one of which

is specifically tailored to optimise one or more
qualities. Selection of the appropriate TSP grade
for any given application may be assisted by
reference to the chart to the right.

WEAR RESISTANCE —————»

StOCk . Conventional metaliurgy

Stock is held in a comprehensive range of sizes. _
. . . Powder metaliurgy
Please enquire for your requirements.

Manufacturing

TSP30 is manufactured by
ThyssenKrupp Materials France
. L | Ll
using arguably the most p e
advanced powder metallurgy . ™
production process. The process :

route ensures fully isotropic
material of the highest quality
and consistency.

Melting —— Refining & degassing ——— Afomisation —— Encapsulation —— Hot isostatic press

READYMILLED.COM

Rectangular sections from 25mm3 up to
430 X 430 X 150mm can be delivered

fine milled on all six faces to -O+0.1mm

and with squareness guaranteed ) ;
to 0.Imm/m. S

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom
Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk -

= rr
www. carrs-tool.co.uk ‘4/5_ SR
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d/ Ca rrs TS P 3 0

toolsteel technologies X1 30COWMoch 09 06 05 04 03 HS 6_5_3

HEAT TREATMENT CHARTS

520 C 65/67 HRc
1140 /1,150 C 550 C 64/66 HRc
560 C 63/65 HRc

PREHEATING - AUSTENITIZING - QUENCHING

Hardening temperature

3rd preheating stage - 1,050 C
1/2 minute per mm of thickness =~ —™

f—— Air cooling

2nd preheating stage - 850 C

12 minaste pes mm of thickness ——=
Hat bath
500-600 C

1st preheating stage - 400 C
142 minute per mim of thickness

Equalising 50-80 C

TEMPERING
TSP30 Tempering curves 520 - 560 C

Tempenng time: approx. 2 howrs each

15t temp. ]

1,150

nustemtlzmg
&8 4 3 + temperatung
(wacuum) 3C 5
s | N 1,180
! 1,100
85 1 1 \
Ea . . * 1 1

Room temperature

Hardness HRC
L]
=

kS

3

o
i

500 520 540 580 580 600 . o
Temperature C Thyssenkrupp Materials France

Steelbright Works, Coneygree Road, Tipton, West Midlands DY4 8XQ, United Kingdom

Tel 0121522 6789 Fax 0121522 6770 Email : Sales@carrs-tool.co.uk '_'-'C
/ arrs
WWW. Carrs-tOOI.CO.Uk d/-_- toolstee/ technologies
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