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B, W360 ISOBLOC #iT ZNATASEE

BOHLER W360 ISOBLOC was developed as a
tool steel for dies and punches in warm and hot
forging. The steel can be used for a variety of
applications where hardness and toughness

are required.

Properties

* High hardness (recommended in use: 52 - 57 HRc)
+ Exceptional toughness

* High temper resistance

+ Good thermal conductivity

+ Can be cooled with water

* Homogeneous microstructure

Applications and uses

* Dies and punches in warm and hot forging
+ Tooling for high speed presses

* Toughness-critical cold work applications
« Extrusion tooling, e.g. dies

« Core pins and inserts in die-casting dies

« Specific applications in the plastic
processing sector
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HOT WORK TOOL STEEL WITH HIGH HARDNESS

FESEL / Product placement
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#1 | Toughness

BE#E W360 ISOBLOC 2iRIETHAFERF %  BOHLER W360 ISOBLOC has been developed
SR, EE 55 RNEYMSERE, X to meet the requirements of the market and has

AE&RERNSHMMNIERSN, NMAEE the combined advantages of the high hardness of
B EAEG a high speed steel with the very good toughness

of a hot work tool steel. These are characteristics
which can significantly increase the life-time of
your tool,

BEEBRRIETASSHEERREMR
TEEE

Electroslag remelting ensures a high metaliurgical cleanliness
and therefore best material properties
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HOT WORK TOOL STEEL
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W360 ISOBLOC 5 1.2367ESR {BLLE EMmEE MR T, R A& Emaslit.
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BOHLER W360 ISOBLOC owes its excellent pro-

perties to a patented alloying concept and the
electroslag remelting process.

Toughness

The toughness of hot work fool steels is one of
the most important properties for safety against
fracture and increased resistance to heat-checking

and thermal shock. High hardness is usually asso-

ciated with low toughness. This is not the case for

W360 ISOBLOC.

500 °C B9$1% / Toughness at 500 °C (930 °F)
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51 HRo 25 a7
%0 0 30
1.2367 ESU il 520 540 560 580 600 620°C
= (930)  (1005)  (1040)  (1075)  (1110) (1150 °F)

AR B | Tempering temperature
BB E] B AR B AR AT B A9 {E, FeAT9T LA, W360 ISOBLOC 7£#E & HRCH1-

BOHLER W360 ISOBLOC has a significantly higher toughness than 1.2367 ESU - ata 57 SE BRI S AR —E.
Looking at the toughness over tempering temperature (hardness) it can be seen that the
toughness of BOHLER W360 ISOBLOC is almost constant from 51 to 57 HRc.

higher hardness.
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THE COMPARISON SPEAKS FOR ITSELF
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1.2885 51 HRc

12367 51 HR¢

EERE | Hot hardness HY
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Hot hardness

Alongside the outstanding toughness, W360 1SO-
BLOC is distinguished by its high thermal stability.
This is reflected in the high hot hardness and the
stability of the material under thermal loading.
These properties, combined in W360 ISOBLOC,
ensure a high resistance to thermal fatigue and
catastrophic failure.

T=600°C (1110 °F})

10 100

1000

#F 600°C T MR EFE (43 40) | Time at 600 °C (1110 °F) in minutes

£ 52HRC BE T , B W360ISOBLOC #I#E: 1.2885 1 1.2367 = ; 4
BEIESE 57THRC, XAt W360 HABEE T—1MEEBENIES.

At51 HRC, BOHLER W360 ISOBLOC has a higher hot hardness than 1.2885 and 1.2367. If
the hardness of BOHLER W360 ISOBLOC is increased to 57 HRc, then the result is a further
increase in the hot hardness.
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HOT WORK TOOL STEEL

MELIGE R EZ A From laboratory to customer

EMEEREDR, BRMEARARNFEMUL BOHLER recognises cost effectiveness of tooling

HEtZORIE E0) L, as a central concemn during the development pro-
cess.

B W360 MEMEESEX—0 The facts and figures of BOHLER W360 ISOBLOC
at a glance.

A& (%) / Chemical composition (%)
c Si Mn Cr Mo v

0,50 0,20 025 450 3,00 0,55

Y13B4&E / Physical properties
RS EA+EA [ Condition: hardened and tempered

20 °C ZEE / Density at 20 °C 7,6 kg/dm3

68 °F B 0.274 Ibs/in3

20 °C e = | Electrical resistivity at 20 °C 0,59 Ohm.mm2/m

68 °F FpEZE 0.98 x 10-2 Ohm circular-mil per ft

HEFE
Thermal conductivity at

100 °C 200 °C 300°C | 400°C 500 °C
31,5 32,3 326 32,5 31,9  inWi(m.K)

210 °F 390 °F 570 °F 750 °F 930 °F
18.2 18.7 18.8 18.8 18.4 Btu/in/ft2h °F

HBERK R (20°C)

Thermal expansion between 20 °C (68 °F) and ... °C (°F)

100°C | 200°C | 300°C | 400°C | 500°C | 600°C | 700°C
1.1 105 1.9 12,3 12,8 13,2 13,6 105 m/(m.K)

210 °F 390 °F 570 °F 750 °F 930 °F 1410°F | 1290°F
6.2 6.4 6.6 6.8 7.1 7.3 7.6 105in/in°F

www.steels.org.cn



PR
« B, 7 205HB

AR -

RK

* 750-800 °C(1380-1470 °F), {R #5845 6-8
INBF .

* BEXPIE4, LB/ 10-20 °C BYIREESED
Z600°C k4. MEE.

HPREL AT

* 650-700 °C(1200-1290 °F)

* ERERE, ERPABEDRE 18 2 /6T
- BEXPIB%

pr3 g

* 1050°C(1200-1290 °F)/ 4, 8 500-
550 °C(930 to 1020 °F), 54, AE=S%.

* MIBEIRIR 15-30 5350,

Bk

RN REIE AT E AR E . B AR
B: THEEAEE 20mm —hEt, ZE4
2 e, FATRIWLELEIN 308,

87 iR, B

NUMBERS, DATA, FACTS

Supplied condition
+ Annealed, 205 HB max.

Heat treatment

Annealing

» 750 bis 800 °C (1380 to 1470 °F), Holding
time 6 to 8 hours

» Slow, controlled cooling in furnace at a rate
of 10 to 20 °C/h (50 to 68 °F/h) down to
approx. 600 °C (1110 °F), further cooling in air.

Stress relieving

* 650 bis 700 °C (1200 to 1290 °F)

+ After through-heating, soak for 1 to 2 hours in
a neutral atmosphere.

* Cool slowly in furnace.

Hardening

» 1050 °C (1920 °F)/oil, salt bath 500 bis 550 °C
(930 to 1020 °F), air, vacuum furnace with gas
guenching

* Holding time after through-heating:
15 to 30 minutes

Tempering

Slowly heat to tempering temperature immediately
after hardening. Time in furnace: 1 hour for every

20 mm of workpiece thickness but at least 2 hours.
Cool in air, We recommend that the steel be tem-

pered at least 3 times.
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HALE T 2 | Heat treatment sequence

2 °C / Temperature in °C (°F)

# A [ Hardening

FMER A

F=REIN
bl

3 tempering
for stress relief

fiFiE] { Time

2R
27 preheat stage » Air cooling
) FREK
F—MrER R . s $RIE TAFeE R
1# preheat stage * 21 tempering
s b?“bath working hardness
X \ F—REX
15! tempering
[ \,‘
Cooling in furnace \\
R F7iHbR
Stress relief
Ak BENE  BENE
Cleaning Hardness test Hardness test

Bk #h4k & / Tempering chart

60

58

56

52

# & (HRc) Hardness (HRc)

50

4

A

JGREE1050 °C / Hardening temperature 1050 °C (1920 °F)

4 | Oil

540
(1005)

560 580
(1040) (1075)

5l MGREE | Tempering temperature

600
(1110)
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NUMBERS, DATA, FACTS

404K CCT gk 5
Continuous cooling CCT curves (2150)
1100 +———— —t— -
HWEC{E{LRRF (1050°C (2010)
— e
£A(E] :30Mi 1000 — : T~ N U
{R#a(E :30Minuten il \\ \Q\\\ \""\‘ Tg
5.100 fASEESL T = \\ \ NN
0,15...400 % ZN&% , ENLL 800°C FEEU4AD \ \
5| 500°C FEEYE , 1= Hx102  ©f 1y ] A+Ki ‘ \
T \ \
é 700 T \
Austenitizing temperature: 1050 °C (1920 °F) 3 | 20 H ‘ \ \ AN
Holding time: 30 minutes S| 600 \ \ :
gl uro %RA\s \3 \3 \4 \5
5...100 phase percentages in % =3 500 \
(] i
0,15...400 cooling parameter, i.e. duration of ¢ ooling EE{ L \ \ \ \ \
from 800 500 °C (1470-930 °F)insx 10?  pg {;5000] \ \ \\ )
; 300 I 8\
¥EZ | Sample (670) Ms \AJY_‘ ’!fs_ .
a 0,15 785 20 \ \ \
b 05 760 £ \ \\ \M
100
d 3 754 ) | a c
T
e 8 724 (30) 41 100 10! 102 10° 1
f 23 582 B /Timeinseconds 1 ;_I_‘_I_‘_'—E'—"t—'(
g 65 498 g B LB W Iy s 10
h 180 453 4 I Minutes B / Hours A/ Days
j 250 415
k 400 294
AbkUhlungsparameter A, f Cooling parameter A,
A= 10t 10? 10 10! 10° 10! 10 s 108
100 2 g 9 i 1000 —
= s | — 68
EEHEE 9 _f . i (/ a0 { &
Quantitative phase diagram HVio TIATTTT TN L \\;_,«/ / - 60
) 80 F / 600 —: 55
Kiz k4 / Carbide A - 50
a 70 \ 400 40
RA 3 B4 B8 T {4 | Retained austenite £ / f~ - =
g 60 00 0
A BAFC{& /Austenite 5] M /
2| 50 0
M I, [ {# / Martensite _E“_’ / n
g )
P Bk | Pearite = / o || E[E
lm| 30 T T T
B DIEC {4/ Bainite [T /r‘
bR /, ’.
10 . /
0 / /
107 10! ; T : = T 10°
; 333‘:10‘50'{4'5"5'0 //,/"'
1 ih% s} = / Edge or face ! Ll L
1 . E
1/ .
2 >8R / Core — /Lf/ ¢ CI/Z/ Luft fAir = E
1 e g
3 AR BRI ;- ,1%/ 2 | |/ 02 &l 5
i : | 7 . 0 ]
Jominy test: 1/ Whssér 7 = B 74l i E|E
distance from the quenched end |—— Watei 27 1 Ela
_/ ,// / a
27 7 I
10 10’ 10 108 10t 10°

Kiihlzeit von 800 *C auf 500 °C in Sek. {

Cooling time in sec. from 800 °C to 500 °C (1470 - 930 °F)
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MACHINING RECOMMENDATIONS

BRAETIRERIMT

R GRNE, IR RESE

FIHR A mm 0.5-1(.02-.04) 1-4(.04-.16) 4-8(16-.31) over 8 (over .31)
B mmiu 0.1-0.3 (.004 - .012) 0.2 - 0.4 (.008 - .016) 0.3-0.6 (012 -.024) 0.5~ 1.5 (.020 - .060)
BOEHLERIT grade SB10,SB20 SB10,SB20,EB10 SB30,EB20 SB30,SB40
ISO grade P10, P20 P10, P20, M10 P30, M20 P30,P40

18112 BE (m/min)(f.p.m)
BLBRASTIA
FETIRIERE) 155 ¢ 310 - 200 (1015 - 655) 220 — 130 (720 - 425) 180 - 100 (590 - 330) 120 - 50 (395 — 165)
HIEBREETIA
PR VERT 1304 260 — 150 (850 — 490) 210 - 100 (690 — 330) 130 - 85 (425 — 280) 90 - 50 (295 — 165)
EHRLREBRASTIA
PR IERT A5 5 6
BOEHLERIT ROYAL 121 K (980) B 270 (885) X 195 (640) K 125 (410)
BOEHLERIT ROYAL 131 2K (790) £K 175 (575) 5K 135 (445) £X 70 (230)
EATHERRSSIENTINIEE
B 6°-8° 6° - 8° 6° - 8° 6° - 8°
Rif 12° 12° 12¢ 12°
i 0° e 4 4°

iR IR ZEH T

IR mm 0.5(.02) 3(.12) 6 (.24) 10 (.40) over 10 (.40)
HE4Rmmiu ) 0.1(.004) 0.5 (.020) 1.0 (.040) 1.5 (.060) over 1.5 (.060)
HSS-grade BOHLER/DIN S700/ DIN $10-4-3-10

FHERIERTEL6053 ¥ 45 -30 (150 - 100) 30-22 (100 - 70) 22-18 (70 - 60) 18 - 12 (60 - 40) 16 - 8 (50 — 25)
Ef 14° 14° 14° 14° 14°

HI A 8° 8° 8° g° 8°

{5 /5 0° 0° 4° 4° 4°

IREREERISREIMT

HEEEmmitg

|k 0.2 (.008) |

0.2-0.4 (.008 - .016)

DIHI3 & (m/min)(f.p.m)

BOEHLERIT SBF/1SO P25 150 — 100 (490 - 330) 110 - 60 (360 - 195)
BOEHLERIT SB40/1S0 P40 100 - 60 (330 - 195) 70 - 40 (230 - 130)
BOBHLERIT ROYAL 131/130 P35 130 - 85 (425 — 280)

BRe®7IRHEFLMNI

HIHIR B (m/min)(f.p.m)

HEERE mm 3-8(12-.31) 8-20(.31-.80) 20-40(.80-1.6)
HE45 mmirev. 0.02 - 0.05 (.001 - .002) 0.05-0.12 (.002-.005) | 0.12-0.18 (.005-.007)
BOEHLER/ISOfE S HB10/K10 HB10 /K10 HB10/K10

A HIH1R BE (m/min)(f.p.m)

B 50 — 35 (165 — 115) 50 - 35 (165 - 115) 50 - 35 (165 — 115)

115° - 120°

116° - 120°

115° - 120°

5o

59

50
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MACHINING RECOMMENDATIONS

Condition: annealed. Figures given are guidelines only.

Turning with sintered carbide

Depth of cut mm (inches) | 0.5-1(.02-.04) 1-4(.04-.16) 4-8(16-.31) over 8 (over .31)
Feed mm / rev. (inches/rev.) 0.1-0.3(.004 -.012) 0.2-0.4 (.008 - .016) 0.3-0.6(.012-.024) 0.5 - 1.5 (.020 - .060)
BOEHLERIT grade SB10,8B20 SB10,5B20,EB10 SB30,EB20 SB30,3B40

190 grade P10, P20 P10,P20, M10 P30, M20 P30,P40

Cutting speed v, m/min (fp.m)
Indexable inserts

Tool life: 15 min. 310 — 200 (1015 — 655) 220130 (720 — 425) 180 — 100 (590 — 330) 120 — 50 (395 — 165)
Brazed carbide tools
Tool life: 30 min. 260 — 150 (850 — 490) 210-100 (690 — 330) 130 — 85 (425 — 280) 90 - 50 (295 — 165)

Coated indexable inserts
Tool life: 15 min.

BOEHLERIT ROYAL 121 up to 300 (980) up to 270 (885) up to 195 (640) up to 125 (410)
BOEHLERIT ROYAL 131 up to 240 (790) up to 175 (575) up to 135 (445) up to 70 (230)
Tool angles for brazed carbide tools

Clearance angle 6° - 8° 6°-8° 6°-8° 6° - 8°
Rake angle 12° 12° 127 12°
Inclination angle 0° -4° -4° -4°

Depth of cut mm (inches) 0.5(.02) 3(.12) 6(.24) 10 (.40) over 10 (.40)
Feed mm / rev. (inches/rev.) 0.1(.004) 0.5 (.020) 1.0 (.040) 1.5 (.060) over 1.5 (.060)
HSS-grade BOHLER/DIN S700/DIN S10-4-3-10

Cutting speed v¢ m/min (fp.m)
Tool life: 60 min. 45-30(150-100) | 30-22(100-70) 22 - 18 (70 - 60) 18 — 12 (60 - 40) 16 -8 (50 — 25)
Rake angle 14° 14° 14° 14° 14°
Clearance angle 8° 8° 8° 8° 8°
Inclination angle 0° 0° -4° -4° -4°

Milling with inserted tooth cutter

Feed mmtooth (inches/tooth) up t0 0.2 (.008) | 02-04(008-.016) | |
Cutting speed v, m/min (fp.m)

BOEHLERIT SBF/ ISO P25 150 — 100 (490 - 330) 110 - 60 (360 - 195)

BOEHLERIT SB40/1SO P40 100 - 60 (330 — 195) 70 - 40 (230 - 130)

BOEHLERIT ROYAL 131/ISOP35 130 - 85 (425 — 280)

Drilling with inserted carbide

Drill diameter mm (inches) 3-8(12-.31) 8-20(.31-.80) 20-40(.80-1.6)
Feed mm / rev. (inches/rev.) 0.02-0.05(.001-.002) | 0.05-0.12(.002 -.005) 0.12 - 0.18 (.005 - .007)
BOEHLERIT/ISO grade HB10/K10 HB10/K10 HB10 /K10
Cutting speed v, m/min (fp.m)
50 - 35 (165 - 115) 50 - 35 (165 - 115) 50 - 35 (165 - 115)
Point angle 115° - 120° 115° - 120° 1156° - 120°
Clearance angle 5° 5° 5°
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