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M EEMRE LT Qualitative comparison of the major

steel properties

K85 / Grade TiEE i S 4% i BEHI 1% MERE
BOHLER Red hardness Wear resistance Toughness Grindability Compressive strength

$200

5400

5401

5404

5500

S600

S607

$700

§705

5290
MICROCLEAN

$390
MICROCLEAN

$590
MICROCLEAN

S690
MICROCLEAN

$790
MICROCLEAN

ZEESENFRMNER, Mkism This table is intended to facilitate the steel choice.

It does not, however, take into account the
various stress conditions imposed by the diffe-
rent types of application.

HEMNPELHEAMIEFERDERRE Our technical consultancy staff will be glad to assist

SEHEEIM TS ERE L EE, youin any questions concerning the use and proces-
sing of steels.

AR RE TARZMEM LIRS,
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BOHLER 5390 MICROCLEAN BOHLER $390 MICROCLEAN
B SIS, is produced by powder-metallurgy methods.
B . RS E SRR RIEY A Segregation-free and homogeneous metal powders

) : of highest purity and adequate granulation are pro-
MNOBBE S SR WE T AR cessed to homogeneous and segregation-free high

MIAREEREEMNAR. THTH speed steels of virtually isotropic properties in a

B, diffusion process taking place at high pressures
and temperatures.
BRithamfnkh thEE Comparison of carbide distribution and car-
( M=100x ) bide size (M = 100 x)
L F F L uE s Powder-metallurgy material

HiBeFEME Conventionally cast material
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Properties

High speed steel produced by powder- metallurgy
methods with good red hardness, compressive
strength and wear resistance.

The PM technology imparts to the material also
excellent toughness and machinability properties,
e.g. highly satisfactory grindability.

Applications
Heavy-duty machining tools

Not only for the machining of steels but also for
nonferrous metals such as nickel-base and titanium
alloys

®  shaper cutters

® hobs

* milling cutters

® broaching tools of all types
® taps

® twist drills

® chasing tools

® reamers

® bimetal strips for saw blades

Tools used under extreme compressive
stresses

e. g. precision blanking tools for high-strength
materials

®  shaping punches
® dies

L8 ( F#1{E% ) / Chemical composition (average %)

o Si Mn

Cr

Mo

1,64 0,60 0,30

4,80

2,00 4,80 10,40 8.00
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Hot forming
Forging:
1150 to 900°C (2102 to 1652°F)

Slow cooling in furnace or in thermoinsulating ma-
terial.

Heat treatment

Annealing:

770 to 840°C (1418 to 1544°F) / 4 h / controlled
slow cooling in furnace (10 to 20°C/h / (50 to
68°F/h) to 740°C/ 2 h (1364°F/2 h) cooling in fur-
nace.

Hardness after annealing: max. 300 Brinell.

Stress relieving:

600 to 650°C (1112 to 1202°F)

Slow cooling in furnace.

To relieve stresses set up by extensive machining
or in toals of intricate shape.

After through heating, hold in neutral atmosphere
for 1to 2 hours.

Hardening:

1150 to 1230°C (2102 to 2246°F)

Qil, salt bath (500-550°C (932 - 1022°F), air, gas.
Upper temperature range for parts of simple shape,
lower for parts of complex shape. For coldworking
tools also lower temperatures are of inportance for
higher toughness. Soaking time after heating up
the whole section of a workpiece 80 seconds mi-
nimum is required for dissolving sufficient carbides.
Maximum soaking time 150 seconds to avoid detri-
ments by oversoaking.

In practice instead of soaking time the time of
exposure from placing the workpiece into the salth
bath after preheating until removing (including the
stages of heating to the specified surface tempera-
ture and of heating to the temperature throughout
the whole section) is used. “see immersion time
diagrams”.

Vacuum hardening is possible.

The time in the vacuum furnace depends on the re-
levant workpiece size and furnace parameters.
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AR E#E (28 ) Immersion time chart (salt bath)
RECIE{CEI R Austenitising time
(FXRE ) (hardening temperature)
— 80 F s 80 seconds
...... 150 # --«=-- 150 seconds
Preheating at 550°C 1022°F), 850°C (1562°F) and
H
550C, 850°C#11050 CHi# 1050°C (1922°F).
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B X - Tempering:
EAETREN, E@mAZEENE Slow heating to tempering temperature immediate-

y ly after hardening/time in furnace: 1 hour for every
. J—
B/ApARTE]: T 4G H20mm—1 20 mm of workpiece thickness, but not less than 2

e, BED2NE/ZER, (B|DPER  hoursaircooling (minimum holding time: 1 hour).
At 1/R) . S—REANE 1* tempering and 2" tempering to desired working

CREAETFRE. Pardess,
Average obtainable hardness values are shown in
n n| il
THREEARDL@RE, the tempering chart.
FZREIAFTFHRET, 3" tempering for stress relieving,
b8 & B AR B 30-50TC 30 - 50°C (86-122°F) below highest tempering
BN SIS E . 65-69HRC, temperature.
Obtainable hardness after tempering:
65 - 69 HRC.
=1 X i 2% Tempering chart
69 R¥FRFEIIX2/NEF
- AN BHRT: HH25X25mm
Pt \ Hhin Bk
L el q.\ /’\\ ) =]
£ 65 e P e i 3 ENRE:
~ e o — &
b S o s \\ — 1150°C
g o — - =
S 63 . : I BT 1210°C
- \
g 61
59 Holding time 3 x 2 houres
Specimen size: square 25 mm
57 Austenitising in salt bath
Hardening temperature:
55 — 1150°C (2102°F)
0 100 200 300 400 500 600 700  ------ 1210°C (2210°F)
ElGRE °C / Tempering temperature, °C
FE T Surface treatment
Sk - Nitriding:
MBS, EFNSK Parts made from this steel can be bath, plasma and
- * gas nitriding.
BB Coating
PVD coating is recommended for certain applica-
R R TRMPVDARE. s "
HATLICVDER R CVD coating can also be used.
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LEn 6 ( F3#4{E% ) / Chemical composition (average %)

ELAEHCCTE /

Continuous cooling C Sl el P S Cr — Nl
CCT curves 163 030 026 0018 0018 491 228 020 512 1009 832 0,0041
BECAALIEE: 1230CT Austenitising temperature: 1230°C (2246°F)
(R¥FRIE: 1808 Holding time: 180 seconds
O SR
: L HeERS T 1200 e S SO
030...180 H#HH, MMBOTESESH - N s R e e
E|500THIRTiE], BfI%: FHX102 L . D]
1000 KT 3 !
1. RRGLRARBOBLA(16%) NBVENRUINN
K2 . SRR NRRELRERSY o A+Ki *” \ \ i mnl
2 800; : Y Pt
By = ! \ Y A PY 93
Ms-Ms' DEGRANSFEE = 700 TS “‘J.L\
< 600 3| v ysi|he | 23| )s5 |\ 180
g—-j \\I ‘.\ \‘I\I \ \I \ 5
560 wRAYMZ | W3 lh1 8| V7| |hc2 lc2
il X IEAT
(O Vickers hardness : | LS - | B\ \\
3... 93 phase percentages 300 \\!:43;{-53 e : 04 0 N
0.30...180 cooling parameter (&), i.e. duration of 200 ; _ il — - \\ !
cooling from 800-500°C (1472-932°F) in s x 10?2 reia ‘ Ms, ™ MY
Ky . . Carbides which are not dissolved during austeniti- ol i l 568 \B6G 1856 £ 715 5%9%;3)
sing (16%) 1= 10° 10! 102 103 104 10° 108
K. . . Carbides which are formed during coolant from # {Seconds rTZ e 15 30 80
austenitising temperature SiMinutes 54— e
Ms-Ms'....Range of grain boundary martensite formation B iHours bt
B i8] Time H iDays

.. BEifE{k [ Austenite
.. M4k /Bainite

.. Bk / Carbide

.. TRtk [ Perlite

-« B [ Martensite

= U RN W >
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EEHE /

Quantitative phase diagram

L6 ( F#{E% ) / Chemical composition (average %)

C Si Mn P S Cr Mo Ni
1,63 0,30 0,26 0,018 0,018 491 2,28 0,20 512 10,09 832 0,0041

BRAALERE. 1230 Austenitising temperature: 1230°C (2246°F)
{RizrtiE. 180F) Holding time: 180 seconds

HEBY N Cooling parameter

; A=1074 1073 T2 1071 10° 10! 107 103
A .. BEKf | Austenite 100 : ! . touo,
B .. MKt /Bainite v 90 HY 10~ =+ -] | K e | | 800
K..@# | Carbide & ="
= 80 - = HKa { 600,
P... Beetk [ Perlite = ol i | [BA 7,_,./' wool
M.. DRk /Martensite 2 { -~
RA . s sBBBFC{k / Retained austenite % 80 2001
£ 50 _ = o-
H 49 . ; &
& ? 2 B ( =
I 3p : R IRy & TR i
" 2 : [
* 10 - | ’/ ; /
2l 8 : : : "//. | / .
: s T = Cpe 197
— Jki& /Water cooling ' |l : 31 I T 3¢ 20 LL-7 -4",:1%7‘
«--- il# /0il cooling : A4 Tl
- e - 2%/ Aircooling : : AN i2 =
7 i =
i A V4 T
1... shigsism [ Edge or face o g ,// i P2 i =
2... B / Core || Wi gﬁ,/" i/)"‘ i 101 B
3... T JGkse ¢« Abstand von der Stirnflache 1072 10~ 100 10! 102 108 104 108
3... MEHEBEEMEES : Distance from end MB00THEE|S00THIRTE, #67. # { Coosling time in sec. from 800°C to 500°C
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fiEIEE / Compressive strength [MPa]
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- High speed steel

A&TAN
Alloyed tool steel

. . o
Hard metall alloy
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WL T X

s BN, FiE

RAERE®7AHE

fJ]i#'J‘Bi‘%)E mm

4 mm/rev.

0,5 bis 1
0,1 bis 0,3

1 bis4
0,2 bis 0,4

4 bis 8
0,3 bis 0,6

ber 8
0,5 bis 1,5

BOEHLERIT-}2S

§B10,5820

5B10, 5820, EB10

SB30, EB20

SB30, SB40

1SO (45

P10,P20

P10, P20, M10

P30, M20

P30, P40

VIRERE K/5

B EREETIR
LR ER EN55 9

210 bis 150

160 bis 110

110 bis 80

70 bis 45

FRERGETE
H B (ERd 8304 80

150 bis 110

135 bis 85

90 bis 60

70 bis 35

FEELRHEERSE£TIR
PR ER E 1559
BOHLERIT ROYAL 121
BOHLERIT ROYAL 131

bis 210
bis 140

bis 180
bis 140

bis 130
bis 100

bis 80
bis 60

AFRMINREEREETIR
I=he:!
R
{lib]

6 bis 12°
6 bis 8°
OG

6 bis 12°
6 bis 8°
40

6 bis 12°
6 bis 8°
_4‘-"

6 bis 12°
6 bis 8°
-4

AEEN7 TR
PI4IFE mm

BEES mm/rev

0.5
0,1

3
0.4

0,8

BOHLER/DIN- 2%

TR (ER E60 4 9

30 bis 20

5700/DIN 510-4-3-10

YIHERE XK/59
20 bis 15 |

18 bis 10

B
=1
lib:]

ASEa &7 A8
s mm/iE

14°
80
-4°

bis 0,2

80

14°
4°

14°
Bﬁ
4°

0,2 bis 0,4

VKRR K/5

BOHLERIT SBF/ISO P25

150 bis 100

110 bis 60

BOHLERIT SB40/1SO P40

100 bis 60

70 bis 40

BOHLERIT ROYAL 131 /S0 P35

130 bis 85

RAERERTIAMSI

&k EZ mm 3 bis 8 8 bis 20 20 bis 40
#E; mmirev 0,02 bis 0,05 0,05 bis 0,12 0,12 bis 0,18
BOHLERIT / 1S0- je= HB10/K10 HB10/K10 HB10/K10
YIHERE X/
50 bis 35 50 bis 35 50 bis 35
i 115 bis 120° 115 bis 120° 115 bis 120°
=] 52 52 52
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Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 05to1 Ttod 4108 over 8

feed, mm/rev. 0,1t00,3 0,210 0,4 031006 05t01,5

BOHLERIT grade SB10, SB20 SB10, SB20, EB10 SB30, EB20 SB30, SB40

ISO grade P10, P20 P10, P20, M10 P30, M20 P30, P40
cutting speed, m/min

indexable carbide inserts

edge life 15 min 21010 150 160 to 110 110 to 80 70 to 45

brazed carbide tipped tools

edge life 30 min 150 to 110 135 to 85 90 to 60 70 to 35

hardfaced indexable carbide inserts

edge life 15 min

BOHLERIT ROYAL 121 upto 210 up to 180 up to 130 up to 80

BOHLERIT ROYAL 131 up to 140 up to 140 up to 100 up to 60

cutting angles for brazed carbide tipped tools

rake angle 6to12° 6to12° 6to12° 6to12°

clearance angle 6to 8° 6 to 8° 6to 8° 61to8°

angle of inclination 0° S/ - 4° - 4°

Turning with HSS tools

depth of cut, mm 0,5 3 6
feed, mm/rev. 0,1 0,4 0,8
HSS-grade BOHLER/DIN S700/ DIN 510-4-3-10

cutting speed, m/min
edge life 60 min 301020 | 20t0 15 ‘ 1810 10
rake angle 14° 14° 14°
clearance angle 8° 8° 8°
angle of inclination -4° -4° -4°

Milling with carbide tipped cutters

feed, mm/tooth upto 0,2 I 0,2t00,4
cutting speed, m/min

BOHLERIT SBF/ISO P25 150 to 100 110 to 60

BOHLERIT SB40/ISO P40 100 to 60 7010 40

BOHLERIT ROYAL 131 /150 P35 130 to 85

Drilling with carbide tipped tools

drill diameter, mm 3t08 81020 20 to 40
feed, mm/rev. 0,02 t0 0,05 0,05t0 0,12 0,12t0 0,18
BOHLERIT / ISO-grade HB10/K10 HB10/K10 HB10/K10
cutting speed, m/min
50 to 35 50to 35 50 to 35
top angle 11510 120° 11510 120° 11510 120°
clearance angle 58 5° 57

13
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IR RE Physical properties

BE

DENSIEY At vovvevererrerersrerssrssssessessnssssenness 20°C (68°F).vvvvnnnn8,10 cnnn. kg/dm?
MMESRYE/

Thermal conductivity at ......cc.ccoeevcrenriiinnnnn. 20°C (68°F)...coceen 17,0 e WHMLK)
EE# /

Specific heat at .....ocovcveenvieiniccnieieienionennnnn. 20°C (68°F)...c.. 820 i kG LK)
FPEZEE /

Electrical resistivity at .........ccovueirivenrennennn, 20°C (68°F).............0,61..........0hm.mm*/m
SR /

Modulus of elasticity at ..........cccocvirrenirrnnnn20°C (68°F)........... 23110 ... N/mm’

HIBHRS 20°C 5 ...°C, 10°° m/(m.K) bei

Thermal expansion between 20°C (68°F) and ...°C (°F), 10" m/(m.K) at

100°C | 200°C 300°C 400°C 500°C 600°C ’ 700°C
212°F 392°F 572°F 752°F 932°F 1M2°F | 1292
00 | 105 | 108 | m2 | m3 | ma | s

B F ARk RiEE MR R ENH As regards applications and processing steps that
BIMIHE, BREERTERE are not expressly mentioned in this product descrip-

AElE), TUSEkES ST EE tion/data sheet, the customer shall in each individu-
AR, al case be required to consult us.
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BREI4EH - 518104 EEE:(86 755) 2917 5221

(86 755) 2917 5997 Hi#:shenzhen @bohler.com.cn

MRH AR S ERAF L RHRAL
EtREFEATEEFREHRI10S

HFETE : 100176

FI1E:(B6 21)5442 808D {5 H.:(86 21)5442 8278
Hi#8:beijing @ bohler.com.cn
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HURSERE( LR AL R X EhEL
HEL T EAER L ER A58 R C 1403
EPEC#RE : 116001

FEIE:(B6 411) 8252 8416 {4 H:(86 411)8252 8415
EB#:dalian @bohler.com.cn

RN (LS TRAE — BEhEEL

RE &R BT ERAER246 S MR A E24102
EDEE ¢ 610016

FELi%:(B6 28) BE66 TBRO f§FL:(86 28) 8666 TRAD
Ep4H:chengdu @bohler.com.cn

HRSHR(_SERAE R THEL
REEREE T EERRE085628E
HPBAHED: 361009

(86 592)5530 070 f£H:(86 592)5530 070
A} #6:xiamen @ bohler.com.cn

HRFRHHERHEE, RENFTEIEREITEINEELN, BINNHARTLEHHRERSHRENTRIR.

The data contained in this brachure is merely for general information and therefore shall not be binding on the company. We may be bound only through a contract explicitly
stipulating such data as binding. The manufacture of our products does not involve the use of substances detrimental to health or to the ozone layer.
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