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HOT WORK
TOOL STEEL

HOT WORK TOOL STEEL WITH
HIGH HARDNESS

BOHLER W360 ISOBLOC 2% 1 BiER 2 B K5 heass BOHLER W360 ISOBLOC was developed as a tool steel for
FEFBRRRRES HE VEVET B - IHilfgn & 2B AN iEasmRmE dies and punches in warm and hot forging. The steel can be

ERENEZFER - used for a variety of applications where hardness and tough-
ness are required.
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- SIEE (BEEREE 52 - 57HRC) » High hardness (recommended in use: 52 — 57 HRc)
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= 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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BOHLER W360 ISOBLOC has been developed to meet the

BOHLER W360 ISOBLOCZ &M EmiZE kMmN - &E
SR SEEMMETEMORETE 2GRS ES - B
T BEEMER TENERSS -

requirements of the market and has the combined advantages
of the high hardness of 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.
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Hardness, wear resistance

12, iy AT 1

/ Product placement

BOHLER W360

Cold Work Tool Steel I1ISOBLOC

High Speed Steel

Hot Work Tool Steel

g% / Toughness

Electroslag remelting ensures a high metallurgical cleanliness

BEERZRBREIRES AEE
2R

and therefore best material properties
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THE COMPARISON SPEAKS FOR ITSELF
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BOHLER W360 ISOBLOC owes its excellent properties to
a patented alloying concept and the electroslag remelting
process.

Toughness

The toughness of hot work tool steels is one of the most
important properties for safety against fracture and increased
resistance to heat-checking and thermal shock. High hard-
ness is usually associated with low toughness. This is not the
case for W360 ISOBLOC.
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BOHLER W360 ISOBLOC EE# 5 2 N&148:1.2367 ESRE=/BOHLER
W3601SOBLOC hasasignificantly higher toughness than 1.2367 ESR — at a
higherhardness.
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COMPARISON OF THE

MAJOR STEEL PROPERTIES
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Hot hardness

Alongside the outstanding toughness, W360 ISOBLOC 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.



5C0 W360 57 HRc T=600°C (1110 °F)

450 W360 51 HRc

400 < \

(1110 °F)

350 1.2367 51 HRc
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ERIEEHA51HRe IF - MZAEBOHLER W360 ISOBLOCY &R EEE At51 HRC, BOHLER W360 ISOBLOC has a higher hot hardness than

1.2885 1 1.2367 VB REEE S &1 BOHLERWS360ISOBLOC Z&ERIEE "1.2885 and 1.2367. Ifthe hardness of BOHLER W360 ISOBLOC is increased
f2SZE 57HRc > SEEE—FTRASRIER - to 57 HRc, then the result is a further increase in the hot hardness.
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BEST PROPERTIES

EEIBHR / Heat treatment sequence

7K [Hardening

— T PRERTREL/
2nd preheat stage

B 5 EREXEL
B E—IEREER/ \‘ \ R BSREXHE
1stpreheat stage ‘\ 21 tempering ap=159

3rd tempering for

\ B8 /Saltbath working hardness S (e

¥ E—REX/

\\ 1st Tempering

JEPRAN

Cooling infurnace HE/Oil

JRE°C/ Temperaturein °C (°F)
I

FEFIHER /

Stress relieving

5/ Time Bl & AR / R R
Cleaning Hardness test Hardness test



B2/ Vacuum
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BIBENSE
NUMBERS, DATA, FACTS

REBREEEFH From laboratory to customer

e SmTER B5PEERFRYA - BOHLERFLS B & 1N LA AS1E 4 It BOHLER recognises cost effectiveness of tooling as a central
BHEMEEZ— - concern during the development process.

The facts and figures of BOHLER W360 ISOBLOC
IR ABOHLERW3601SOBLOC ~ BB AIER at a glance.

B2 (F19 %) / Chemical composition (average %)

0,50 0,20 0,25 4,50 3,00 0,55

10



PIB451E / Physical properties
SBIER 144 73 K IE[E] 3K / Condition: hardened and tempered

5220 °CZZ & | Density at 20 °C 7,6 kg/dm3

Density at 68 °F 0.274 Ibs/in3

5220 °C 2 ERR =/ Electrical resistivity at 20 °C 0,59 Ohm.mm2/m

Electrical resistivity at 68 °F 0.98 x 10-3 Ohm circular-mil per ft

120 °C HBRETSIRE ZE#HAR / Thermal expansion between 20 °C (68 °F) and ... °C (°F)

100 °C 200 °C 300 °C 400 °C 500 °C 600 °C 700 °C

111 115 11,9 12,3 12,8 13,2 13,6 106 m/(m.K)
210 °F 390 °F 570 °F 750 °F 930 °F 1110 °F 1290 °F

6.2 6.4 6.6 6.8 7.1 7.3 7.6 10€in/in °F

E{EE(E W/(m k) / Thermal conductivity Btu/ft h°F

100 °C 200 °C 300 °C 400 °C 500 °C

31,5 32,3 32,6 32,5 31,9 in W/(m.K)
210 °F 390 °F 570 °F 750 °F 930 °F

18.2 18.7 18.8 18.8 18.4 Btu/ in/ft? h°F

11
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NUMBERS, DATA, FACTS

REREE
< BX - BERSZE 205 HB

R

EX

- 750 £ 800 °C, Hm M5 A628/\i.

- HIEPAEERR - WIEHIE/ /24010 E 20 °CE600
°C, BUZEAL T HAEE LA -

& HER

= 650 £ 700 °C

* BOMERE - EPHUREPNELIZ2ME /N
- EIEPEERLA]
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< BEXRER1050 °C/ 2 AT ol E AR - Ba
(500 £ 550 °C) * =R ARAINEEZEZE

- B NEE ZIFREER: 15 £ 30 HiE

[EX (ZEREX HARE)

BXKEUZEEHRERYCRE - JEPFEREZFAES
5 B20mmE/—/NF - ZOM/NE - ZRPLA - ZBEL
imrERAEKE D3R -

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 quenching

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

Tempering (according to tempering chart)

Slowly heat to tempering temperature immediately after har-
dening. 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 tempered at least 3 times.

12



EE s AlcctTRE /
Continuous cooling CCT
curves

SKETHBIERE : 1050 °C
R 30 niE

5..100  HAEMLE %
0,15 ... 400 24122 (0), BlENT 800ZE 500 °C 2%
ANBERS (s x 102)

Austenitizing temperature: 1050 °C (1920 °F)
Holding time: 30 minutes

5...100 phase percentages

0.15... 400 cooling parameter (1), i.e. duration
of cooling from 800 — 500° C
(1470-930°F)ins x 102

a 0,15 785
b 0,50 760
c 1,10 762
d 3,00 754
e 8,00 724
f 23,00 582
g 65,00 498
h 180,00 453
j 250,00 415
k 400,00 294

THEl /

Quantitative phase diagram
Kiz fix{E¥) | Carbide

RA EBX BT FH#i / Retained austenite
JKHTE 1 / Austenite
M k&S / Martensite

R [ Perlite

B #8785 / Bainite

B XE£H4E48 / Annealed microstructure

BOHLERW360ISOBLOC 0 10 um

13

1200

(2190)

1100
(2010)

1000
1830
‘\( )

900 _|
(1650)

800
(1470)

700
(1290)

600
(1110)

500
(930)

400

(750)

300
(570)

& °C/Temperaturein °C (°F)

Ne)
/m

200
(390)

100
(210)

0

T
€0 1 10

5 (#) / Time in seconds

43#% / Minutes /NI /Hours X /Days

R A28\ | Cooling parameter

al il

FTT AT

HRC

= 2 i - it 7 o .
wll. il AT 1w 1 h 0 d 1‘10 [ 7 0 hi k 10
s 10ig|
ol il ""-..\ ]ank I (’ 7
HYWT = AmT ==+ ™ / ;|
| ‘ N
~ o
A% | ‘r’/ >
I | T~k
S ]
& / a e
1 M
Q| st B
(]
%] ] I— o
< | 4 >
£ MIE
S 3
41
| /
= /|
oo /
il C 7
//
0
- r [ o 0 A S T Tt ™
3 SLE ML ——2L daL 5L /

1 REER/
Edge or face

2 &6 /Core

3 ZAEEIB(EAER « BB
K Ui 2 R /
Jominy test: distance
from the quenched end

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

-
>

B 1€ mm/Diameter, mm
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MACHINING RECOMMENDATIONS

Rt BN - EREERSE

INTRE mm 05-1 1-4 4-8 iiber 8

4 mm/E 0,1-0,3 0,2-0,4 0,3-0,6 05-15

BOEHLERIT-F&5% SB10, SB20 SB10, SB20, SB30 SB30, EB20 SB30, SB40

ISO-F&5% P10, P20 P10, P20, P30 P30, M20 P30, P40
MIZEE v (m/min)

wEXT R

JJE 26 15 min 310 — 200 220 - 130 180 — 100 120 - 50

R E

JJE 8530 min 260 — 150 210 - 100 130 - 85 90 — 50

EEERER IS

JJEZEa5 15 min

BOEHLERIT ROYAL 121 5% 300 BEZ 270 BSE 195 BEZE125

BOEHLERIT ROYAL 131 BS% 240 BSZ 175 B5% 135 B=% 70

EIRIERE

EE 6° -8 6°-8° 6°—8° 6°—8°

Ip=: 12° 12° 12° 12°

o~ 0° -4° -4° -4°

fE SR

MR Emm 0,5 3 6 10 #8318 10
EHEmMm/E 0,1 0,5 1,0 1,5 #2i8 1,5
BOEHLERIT/DIN-F#8% S700/DIN S10-4-3-10
MNIEE v (m/min)

JJEE18 60 min 45-30 30-22 22-18 18-12 16-8
JERIA 14° 14° 14° 14° 14°
ERA 8° 8° 8° 8° 8°
A 0° 0° -4° -4° -4°

EH mm/E B2 0,2 02-04

MT3EE v (m/min)
BOEHLERIT SBF / ISO P25 150 — 100 110 - 60
BOEHLERIT SB40/ ISO P40 100 - 60 70 - 40
BOEHLERIT ROYAL 131/1SO P35 130 -85

EAER mm 3-8 8-20 20— 40
LS mm/Es 0,02 - 0,05 0,05-0,12 0,12-0,18
BOEHLERIT / ISO h#8% HB10/K10 HB10/K10 HB10/K10
MI&EEv, (m/min)
50 -35 50 -35 50-35
BIEA 115 - 120° 115 — 120° 115 — 120°
EEA 5° 52 5°




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, SB20 SB10, SB20, EB10 SB30, EB20 SB30, SB40

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

Cutting speed v m/min (f.p.m)

Indexable inserts
Tool life: 15 min.

310 — 200 (1015 — 655)

220 — 130 (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 ROYAL121
BOEHLERIT ROYAL131

up to 300(980)
up to 240(790)

up to 270(885)
up to 175(575)

up to 195 (640)
up to 135(445)

up to 125 (410)
up to 70 (230)

Tool angles for brazed carbide tools
Clearance angle

Rake angle

Inclination angle

Turning with high speed steel

6° —8°
12°
OO

6°—8°
12°
-4°

6° —8°
12°
_4°

6°—8°
12°
-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 (f.p.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 mm/tooth (inches/tooth)

up to 0.2 (.008)

0.2 - 0.4 (.008 — .016)

Cutting speed v, m/min (f.p.m)

BOEHLERIT SBF / ISO P25

150 — 100 (490 — 330)

110 - 60 (360 — 195)

BOEHLERIT SB40 / ISO P40

100 — 60 (330 — 195)

70 — 40 (230 — 130)

BOEHLERIT ROYAL 131/1SO P35

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

50 — 35 (165 — 115)

Cutting speed v m/min (f.p.m)

50 — 35 (165 — 115)

50 — 35 (165 — 115)

Point angle

115° —120°

115° - 120°

115° —-120°

Clearance angle

5o

5o

5o




4. BOHLER

SPECIAL STEEL FOR THE WORLD’S TOP PERFORMERS

Uberreicht durch: BOHLER Edelstahl GmbH & Co KG
Your partner. Mariazeller StraRe 25
A-8605 Kapfenberg/Austria
Phone: +43-3862-20 -71 81
Fax: +43-3862-20 -75 76
E-Mail: info@bohler-edelstahl.at
www.bohler-edelstahl.com

85 L XN BRAT
http://www.wujii.com.tw/
Ath@AT
AhHEEE TEE20815%
TEL : +886-4-23593510

FAX : +886-4-23593529
E-mail : services@wujii.com.tw

AFMPE2HEBEHSE  REEARREZORT - HMOBEEHRIIESH EHNEBMERE - RMNEBEWESERE -
EILopEE xR ERERZBIRAMEA - AMNERRSERE ARV ALRRENREGEETEZNE - .
The data contained in this brochure 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. Measurement data are laboratory values and can deviate from
practical analyses. The manufacture of our products does not involve the use of substances detrimental to health or to the ozone layer.

W360 DE - 05.2013 - 1.000 CD - NOS
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