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[opsyewTamnoBas WHCTPYyMeHTarlbHasA
cTanb

Hot Work Tool Steel

MopsuyewTamnosas ctans BOHLER W360
ISOBLOC 6bina  paspabotaHa  gns
N3roTOBMNEHUSI MaTPUL, 1 MyaHCOHOB ANsi
LUTAMMOBKM MPU CPEAHWX U BbICOKUX
TemnepaTtypax. 3Ta cTanb MoXeT ObiTb
ucnonb3oBaHa ans N3roTOBIIEHUS
pasnUYHbIX MHCTPYMEHTOB c
MOBbILLEHHBIMW TPEGOBaHMSIMU K TBEPAOCTU
N NPOYHOCTU.

CBoWcTBa:

*Bbicokas TBepAoCTb (pekomeHayemas
paboyas TBepaocTb: 52 - 57 HRC)

* BenvkonenHas npo4HOCTL

*Bbicokas ycTON4MBOCTb KO BTOPUHHOMY
oTnycKy

« XopoLuas TennonpoBoaHOCTb

* BO3MOXHOCTb OXna)kaeHusi Bogon
» [oMoreHHasi CTpyKTypa

O6nacTn npMMeHeHus:

*MaTpuLbl ¥ MyaHCOHbI ANSt LUTaMMOBKY MpK
CPeAHUX U BbICOKUX TeMMepaTypax

+060pyaoBaH1e Ans BbICOKOCKOPOCTHbIX
npeccos

*XonogHoLwTamMnoBble onepaunn C
NOBbILLEHHbIMN TpGGOBaHMﬂMM K MPOYHOCTN

*ObopynoBaHue ans 3KCTPY3UK,
Hanpumep, MaTpuLbl

*OchopMAsitoLLME LINUIBKA 1 BCTaBKM A5
dopM Ans MUTbA NoA AaBMEHUEM

*PasnnyHble onepauum npu obpaboTke
nnacTmacc.

BOHLERW360 IS O BLOC

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.



FopsiyeliTaMnoBas MHCTPYMEHTarbHasi CTanb C BbICOKOW TBEPAOCTbIO

Hot Work Tool Steel with High Hardness

MonoXxeHne No OTHOLLEHMIO K OPYrMM BUAaM MHCTPYMEHTarbHbIX cTanen /
Product placement

A

XonopHowTamnosas
WHCTpYMeHTarnbHas cTanb /.
Cold Work Tool Steel

BbicTpopexyLas ctans /
High Speed Steel

BOHLER DW3&0
IsOoBLocCc
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FopsyeliTaMnoBas

MHCTpyMeHTarnbHas cTans / Hot
Work Tool Steel

TBepAoCTb, U3HOCOCTOMKOCTb /
Hardness, Wear resistance
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MpoyHocTk / Toughness
1
L
BOHLER W360 ISOBLOC 6bina BOHLER W360 ISOBLOC has been [ -
paspaboTaHa ¢ y4eToM noTpebHOCTEN pbiHKa developed to meet the requirements of the
1 coyeTaeT npeumMyllecTBa ObICTpopexyLLen market and has the combined advantages
(BbICOKYIO TBEPAOCTb) W rOpSYeLLTaMMnoBOW of the high hardness of a high speed steel
(04eHb xopoLlytd MPOYHOCTb) cTanen. JOTu with the very good toughness of a hot work
XapaKTepUCTUKN MoryT 3HaYMTEnNbHO tool steel. These are characteristics which
NoBbLICUTb CpoK Cnyxobl Batuero can significantly increase the life-time of
MHCTPYMEHTa. your tool.

ONeKTPOLLNAaKoBbI nepennas
obecneyvBaeT BbICOKYIO
METannypruyeckyto YMCToTy U, Takum
obpasom, HauBbICLLEE KayecTBO
martepvana.

Electroslag remelting ensures a high
metallurgical cleanliness
and therefore best material properties.




rOpﬂ‘-leLLlTaMl'lOBaﬂ WHCTPpYyMeHTalnbHasa

cTanb

Hot Work Tool Steel

BOHLER W360 ISOBLOC o653aHa
CBOUMU BENMKOMEMNHBbIMIA KayecTBamu
NaTeHTOBaHOMY CMNaBy W MpoLeccy
3NIEKTPOLLNAKOBOro Nepennasa.

MpoyHoCTL.

MpoyHoCTb ropsiyeLLTamMnoBown
MHCTPYMEHTAarnbHOW cTanu aBnseTcs
OOHMM 13 Hanbornee BaXHbIXKa4yecTB
ana  obecneveHus  3awmTbl  OT
paspyLueHus n MOBbILLIEHHON
YCTOMYMBOCTUN K TepMuyeckomy
pacTpecKkMBaHuio U TemnepaTypHOMYy
LLIOKY. Bbicokast TBepAoCTb 06bI4HO
accouumpyetcs c MOHWXEHHOW
TBEpPOOCTbI0, HO B cnydae ¢ W360
ISOBLOC aT0 He Tak.

YpapHas npoyHocTb (o6pa3el, 6e3 Hagpesa) /

Unnotched impact energy

BOHLERW360 IS OBLOC®

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
hardness is usually associated with
low toughness. This is not the case
for W360 ISOBLOC.

MpoyHocTb npu 500 °C / Toughness at 500 °C
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Temnepatypa otnycka / Tempering temperature (° C)

Mpoytocts BOHLER W360 ISOBLOC HamHOro Bbile no cpasHeHnto ¢ 1.2367 ESU -

naxe npu Hamebiclweit TeepaocTv / BOHLER W360 has a significantly higher toughness
than 1.2367 ESU — at a higher hardness.

naas Ha rpacuk 3aBUCUMOCTM NMPOYHOCTY OT TeMMepaTypbl OTnycka (TBEPAOCTU) MOXHO
3ameTuTb, 4To npouHocTs BOHLER W360 ISOBLOC npakTyyecki He M3MEHSIeTcs npu
nosbllieHnn Teepgoct ¢ 51 go 57 HRc. / 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.



CpaBHeHMe roBopuT camo 3a cebsi.

The Comparison Speaks for Itself.

TBepaocTb
TeMnepartypax

npu BbICOKUX

Hapsgy ¢ BbICOKOM NPOYHOCTHIO,
W360 ISOBLOC Takke u3BecTHa
CBOEN MOBbLILWEHHON TEPMUYECKON
CTabunbHOCTBI. ATO NposiBNAeTCs B
NOBbILLIEHHOW KPaCHOCTOWKOCTU 1
crabunbHOCTM  MaTtepuana  nopg
BO3OENCTBNEM TepMUYeCcKmX
Harpy3ok. CoyeTaHue 3Tux kavyecTs

B W360 ISOBLOC obecneunBaet
BbICOKYHO YCTONYMBOCTb K
TepMNYECKon ycTanoctu "
KaTacTporyeckoMy N3HOCY.

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.

TBeppocTb Npu BbICOKMX TemnepaTtypax / Hot hardness
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TeeppocTb / Hot hardness, HV
(Mpu Temnepatype 600 °C / Measured at 600°C)
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Bpems Bbiaepxku npu 600°C (MuH.) / Time at 600°C (min.)

Mpu TBepaocTn 51 HRc BOHLER W360 ISOBLOC nmMeeT 6oree BbICOKYIO
ropsivyto TBEpAOCTb Mo cpaBHeHuto ¢ 1.2885 u 1.2367. Mpu noBbIlLeHUN
Teepaocty BOHLER W360 ISOBLOC Ao 57 HRc ropsiias TeepAocTb Takke
noebiwaetcs. / At 51 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.




rOpFI‘-IeLIJTaMI'IOBaﬂ MHCTPYMEHTalbHasA
cTalnb

BOHLERW360 IS O BLOC

Hot Work Tool Steel

M3 nabopaTopum - nokynareno From laboratory to customer

BOHLER cuutaeT aKoHoMuyeckylo  BOHLER recognises cost
adhdheKTMBHOCTL  MHCTpYyMeHTanbHoro  effectiveness of tooling as a
obecneYvyeHns OCHOBHbLIM NapameTpoM central concern during the
npu paspaboTke TEeXHONOrM4eckoro development process.

npouecca. The facts and figures of BOHLER
O63op BOHLER  W360 ISOBLOC W360 ISOBLOC at a glance.
npeacTasneH B hakTax u anarpammax.

Xumunueckun coctaB (%) / Chemical composition (%)
C Si Mn Cr Mo \

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

®dusnyeckme CBOMCTBA Physical properties
TepmoobpaboTka: 3akanka + oTnyck Condition: hardened and tempered
MnoTtHocTk npu 20 °C 7.6kr/om3  Density at 20 °C 7.6 kg/dm?®
JnekTpnyeckoe ConpoTnBNeHne Electrical resistivity

Mpn 20 °C 0.59 Om.mMm2/m at 20 °C 0.59 Ohm.mm?/m

TennonposogHocTs [B BT/(M.K)] / Thermal conductivity [in W/(m.K)]

200 °C 300°Cc 400°C 500°C
31,5 32,3 32,6 32,5 31,9

TemnepaTypHoe paclumpeHne B uHTepsane 20 ... °C, 10°m/(M.K)/
Thermal expansion between 20 °C and ... °C, 10°® m/(m.K)

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

111 11,5 11,9 12,3 12,8 13,2 13,6



Uncna, oaHHble, PakThl.

Numbers, Data, Facts.

CocTosiHMe NocTaBKu

*OTOXKEHHOE, MaKkcumarbHasi
TBepaoctb 205 HB

Tepmoo6GpaboTtka
Omxur

* 750 - 800 °C, Bpems BblOAEpPXKN
6 - 8uacos.

*MepnneHHoe KOHTpOnMpyemoe
OXNaXKAEHME B MEYN CO CKOPOCTLIO
10 - 20 °C/ yac go npumepHo 600
OC ¢ panbHeiMM oxnaxaeHuem
Ha BO3ayXe.

CHaATHe
HanpsHKeHun

OCTaTO4YHbIX

*650-700°C

* [locne cKBO3HOrO nporpesa
BblAepXuBaTb B  HeWTparnbHOMn
atMochepe B TeveHue 1l - 2
Yyacos.

*MepaneHHoe
neyn.

oxnaxgeHne B

3akanka

+ 1050 °C/ macrno, congHas BaHHa
(500 - 550 °C), Bo3ayx,
BaKyyMHas neyb Co CTpyeu rasa.

*Bpewms BblAEPXKM  nocne
CKBO3HOro nporpesa: 15 - 30
MUHYT.

OTtnyck
MepneHHbIn Harpes 0o
Temneparypbl oTnycka

HEMeONeHHO nocne  3akarku.
Bpems Bblaepxku B neyn: 1 yac
Ha Kaxable 20 MM TONWMHbI
3aroToBKW, HO HE MeHee 2 4acos.
OxnaxgeHne Ha Bosagyxe. Mbl
pekomeHOyem Mo KpanHen Mepe
TpexKpaTHbI OTMYCK.

Supplied condition

* Annealed, 205 HB max.

Heat treatment
Annealing

*750 to 800 °C, Holding time 6 to 8
hours

*Slow, controlled cooling in furnace
at a rate of 10 to 20 °C/h down to
approx. 600 °C, further cooling in air.

Stress relieving
* 650to 700°C

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

 Cool slowly in furnace.

Hardening

» 1050 °C/oail, salt bath (500 —550

°C), air, vacuum furnace with gas
quenching

* 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 tempered at least 3 times.

MUKPOCTPYKTYpa B OTOXOKEHHOM
cocTosiHum / Annealed microstructure

BOHLER W360ISOBLOC
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crtanb

BOHLERW360 IS OBLOC®

Hot Work Tool Steel

MocnepoBaTenbHOCTL TepMoo6paboTku / Heat treatment sequence

3akanka/ Hardening

BTopoit npeaBapuTenbHbIii Harpes/
2" preheatstage

- . \Qim@wnng
BTtopoii oTnyck Ha Tpeuit otnyck

'
\ paﬁtzznqﬂyloraepnocrhl Ans CHATUS
onsiHasi BaHHa/ k"emhpe:imgy HanpsxeHun /
| S4liRAREd / Saltbath Workingharaness. - gdtempering for

N stress relief.
\_\\ MerefigzeyeH/
\ L emRSHRgring

MepBbIii NpeaBapuUTenbHbIN
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Oxnaxaexue B
Ineun / Coolingin
ffurnance

Macgo / Qil
B/ Bl

Temnepatypa, °C / Temperature in °C

— (CHsaTne
HanpsbxeHuit/ |
— / Stressrelief '
Bpewms /Time KoHTpons KoHTponb
Ouuctka / TBEpAocTH / TBepaocTn/
Cleaning Hardness test Hardness test

Ouarpamma otnycka / Tempering chart
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Yucna, gaHHble, QaKThl.

Numbers, Data, Facts.

OwuarpamMmma TepMOKMHETUYECKOro 1200
pacnaga aycteHuUTa npu oxnaxaeHun / 1100
KonuyecTtBeHHasn CbaSOBaﬂ aunarpaMmma 1000 e e O W |
- ™ \ N N \ >-:\ \Q -\\: 1l
Continuous cooling CCT curves/ o \ N N heid |85
Quantitative phase diagram PR ATk i
% 700 rY
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0,15 ... 400 cooling parameter, i.e. duration of cooling 100 Mls
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Bpewms B cek. / Timein sec. - 7
2 4 .2 15 30 T 4 8 6] LI
MaaBEMinWRSutes | RSRYEPMSours FAem iDays
O6pasel, / Sample A HVio
a 0,15 785
b 0,5 760
© 1,1 762
d 3 754
@ 8 724
f 23 582
g 65 498
h 180 453
j 250 415
K 400 204 MapameTp oxnaxaeHus A / Cooling parameter A
A= 10 1073 107 10! 10° 10! (A 10
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KonuuyectBeHHas cazoBasn — T~k RA [ [
a0 H =4+ = 1= _ 800 —
Aunarpamma / _ Hvig =R \\___// [
Quantitative phase diagram # sl sopl [E
~ < [ 50
A ==
TemnepaTypa aycteHusauum: 1050 °C 2 70 ¥ 400 40
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g 40
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K1,2 Kap6uabl / Carbide // /
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. 3Jominy TecT: paccTosHNE OT 3aKarieHHoro /// 1 /2 ' T § E
M MapTeHC”T/ Martensite Topua/ Jominy test: distance from the d 2 / g | =
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BOHLERW360 IS O BLOC

Hot Work Tool Steel

(OTOXOKEHHOE COCTOSIHME, CPpEAHUE 3HAYEHWS)

ToueHue TBepaocniaBHbIM UHCTPYMEHTOM

ny6uHa pesanus, Mm 05-1 1-4 4-8 6onbLlue 8

Mopava, mm/06. 0.1-0.3 0.2-04 0.3-0.6 05-15

Mapka BOHLERIT SB10, SB20 SB10, SB20, SB30, EB20 SB30, SB40
SB30

Mapka ISO P10, P20 P10, P20, P30 P30, M20 P30, P40

CkopocTb pe3aHus Vc, (M/MUH)
CMeHHbIe NiacTuHbI

CTOMKOCTb UHCTPYMEHTa: 15 MUH. 310 - 200 220-130 180 - 100 120 - 50
MasHbIN NHCTPYMEHT

CTOWKOCTb MHCTPYMeHTa: 30 MUH. 260 - 150 210-100 130 -85 90 -50
CMeHHbIe NIacTVHbI C NMOKPbLITUEM

CTOWMKOCTb MHCTPYMEHTa: 15 MUH.

BOHLERIT ROYAL 121 no 300 0o 270 no 195 no 125
BOHLERIT ROYAL 131 0o 240 0o 175 0o 135 0o 70
Ykl ANs NasiHOTO UHCTPYMEHTa

3apHwii yron 6°-8° 6°-8° 6° -8° 6°-8°
MepeaHuii yron 12° 12° 12° 12°
Yron HaKnoHa pesxyLLen KpOMKU 0° -4° -4° -4°

ToyeHune BbICTPOPEXYLUMM UHCTPYMEHTOM

my6uHa pe3anus, mm 0.5 3 6 10 6onbLe 10
Mopava, mm/06. 0.1 0.5 1.0 1.5 6onblue 1.5
Mapka BOHLERIT / DIN S700/DIN S10-4-3-10

CkopocTb pe3aHus V¢, (M/MUH)
CToMKOCTb MHCTPYMeHTa: 60 MUH. 45 - 30 30-22 22-18 18-12 16-8
3agHun yron 14° 14° 14° 14° 14°
MepepHwuii yron 8° 8° 8° 80 80
Yron HaKnoHa pexyLUen KPOMKU o° o° -4° -4° -4°

dpesepoBaHme MHCTPYMEHTOM CO BCTaBHbIMU 3yObsiMU

Mopava, Mm/06. 0o 0.2 0.2-0.4

CkopocTb pe3aHus Vc, (M/MUH)
BOHLERIT SBF / ISO P25 150 — 100 110 -60
BOHLERIT SB40 / ISO P40 100 - 60 70-40
BOHLERIST ROYAL 131 /1SO P35 130 -85

CaepneHve TBepaocniaBHbIM MHCTPYMEHTOM

[nameTp ceepna, Mm 3-8 8- 20 20-40
Mogaya, Mm/06. 0.02 - 0.05 0.05- 0.12 0.12-0.18
Mapka BOHLERIT / ISO HB10/K10 HB10 /K10 HB10/K10
CkopocTb pe3aHus Vc, (M/MUH)
50 - 35 50 -35 50-35
Yron npu BepLUVHE CBEpna 115° - 120° 115°- 120° 115°-120°
3agHuii yron 50 5° 5°



PekomeHaaLum No pexmnmam mexaHmveckom obpaboTkum

Machining recommendations

(Condition: annealed, average values)

Turning with carbide tools

Depth of cut, mm 05-1 1-4 4-8 over 8

Feed, mm/rev. 0.1-0.3 0.2-04 0.3-0.6 05-15

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

SB30

ISO grade P10, P20 P10, P20, P30 P30, M20 P30, P40
Cutting speed V¢, (m/min)

Indexable inserts

Tool life: 15 min. 310 - 200 220 - 130 180 - 100 120 - 50

Brazed tools

Tool life: 30 min. 260 - 150 210 - 100 130 -85 90 - 50

Coated indexable inserts

Tool life: 15 min.

BOHLERIT ROYAL 121 up to 300 up to 270 up to 195 up to 125

BOHLERIT ROYAL 131 up to 240 up to 175 up to 135 up to 70

Tool angles for brazed tools

Clearance angle 6°- 8° 6°-8° 6° -8° 6° - 8°

Rake angle 12° 12° 12° 12°

Inclination angle o° -4° -4° -4°

Turning with high speed steel

Depth of cut, mm 0.5 3 6 10 over 10
Feed, mm/rev. 0.1 0.5 1.0 15 over 1.5
BOHLERIT/ DIN grade S700/DIN S10-4-3-10

Cutting speed V¢, (m/min)
Tool life: 60 min. 45 - 30 30-22 22-18 18 -12 16-8
Clearance angle 14° 14° 14° 14° 14°
Rake angle 8° 8° 8° 8° 8°
Inclination angle o° o° -4° -4° -4°

Milling with inserted tooth cutter

Feed, mm/rev. up to 0.2 0.2-04

Cutting speed V¢, (m/min)
BOHLERIT SBF /ISO P25 150 — 100 110 - 60
BOHLERIT SB40 / 1SO P40 100 - 60 70 -40
BOHLERIST ROYAL 131 /1SO P35 130 -85

Drilling with sintered carbide

Drill diameter, mm 3-8 8- 20 20-40
Feed, mm/rev. 0.02 - 0.05 0.05- 0.12 0.12-0.18
BOHLERIT/ ISO grade HB10/K10 HB10 /K10 HB10/K10
Cutting speed V¢, (m/min)
50 - 35 50 —-35 50 - 35
Point angle 115° - 120° 115°- 120° 115°-120°
Clearance angle 5° 5° 50



/ Printed on chlorine-free bleached paper having no pollution effects.
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