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KauecTtBeHHOe cpaBHeHue
OCHOBHbIX CBOMCTB cTanemn

Qualitative comparison of the

major steel properties

BOHLER
Grade / Mapka

BbicokoTemnepatypHasi
npoyHocTb / High
temperature strength

BbicokoTemnepatypHas
BsizkocTb / High temp.
toughness

BeicokoTemnepaTypHas
usHococtonkocTb / High
temp. wear resistance

Ob6pabaTbiBaeMocTb /
Machinability

W100

W300

W302

W303
W320
W321

W400 VMR

W403 VMR

W500

W705

w720"

W750°)

1

) MapTeHcuTHO-CcTapetoLlas cTanb
(TemnepaTypa cTapeHus npumepHo 480°C).
B Takom Buae He MOXeT CpaBHMBATbCH C

TepmoobpabaTtbiBaeMbIMu cTansamu.
YcnelwHo npnMeHeHaeTCcA ana
M3roTOBNEHUs HEeKOTOpPbIX BMOOB

WHCTPYMEHTOB AO5A I'OpFI‘-IeVI OGpaﬁOTKM
alltoMUHNEBLIX N LUMHKOBLIX CMJ1iaBOB.

2)

[vcnepcuoHHo-TBepaetowas cranb. B
TAakOM BUOE HE MOXeT CpaBHMBATLCHA C
TepmMoobpabaTbiBaeMbiMy CTaNSAMU.

Lensto aTon Tabnuubl ABnseTcsa
obneryeHve Bbibopa ctanu. OgHako, oHa He
NPUHMMAET BO BHWMaHWe pasHOOOpasHble
HanpsKeHHble COCTOSIHMS, BO3HMKalOLWMNE B
3aBUCMMOCTM  OT  pasfUYHbIX  YCIOBUN
aKcnnyaTaumm.

Hawmn TexHnyeckne KOHCynbTaHTbl OyayT
pagbl nomodb Bam B pelieHun nobbix
BOMPOCOB, CBSI3aHHbIX C UCMONb30BaHNEM U
obpaboTkon cTtanen.

1) )
Maraging steel

(maraging temperature about 480°C);

in this form not comparable with the heat

trea- table steels.

It has been successfully employed for

cer- tain hot work tools used for the

processing of Al- and Zn-alloys

2) Precipitation hardening steel; in this
form not comparable with the heat
treatable steels.

This table is intended to facilitate the
steel choice.

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

Our technical consultancy staff will be
glad to assist you in any questions
concerning the use and processing of
steels.
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CBoncrBa Properties
MHCprMeHTaﬂbHaﬂ ropadvelitamnoBad f . p )
cTan., o6nagatowas senukonennem ot work tool steel featuring a fine combi-

coyeTaHNeM yCTOMYMBOCTU K TEPMUYECKOMY
pacTpecKuBaHmio, NPOYHOCTU npu
MOBbILLEHHbLIX TEMMEPBTypax M MPOYHOCTU
Ha cxaTue.

CyluecTBYIOT Takke cneuuanbHble Mapku
BOHLER W320 ISODISC un ISOBLOC,
obnagatoLime ynyyeHHon 04HOPOAHOCTbIO
1 NOBbILLEHHON BSA3KOCTbIO.

nation of heat checking resistance, hot
strength and impact strength; admits water

cooling.
BOHLER W320 is also available in the
special grades ISODISC and ISOBLOC

with improved homogeneity and increased
toughness.

MpumeHeHune

Application

TshKenoHarpyXeHHble  ropsiyeLITamnoBbie
WHCTPYMEHTbI, B OCHOBHOM Af1s1 06paboTku
TSDKENbIX CMaBoB, Takue kak NpoBGOonHUKY,

MaTpuuUbl U KOHTEWMHepbl ANsi 3KCTPYy3um
MeTannmyeckun TpYyO " NPYTKOB;
WHCTPYMEHTbI ANA  TOpsiyert  SKCTPy3uu;

WHCTPYMEHTbI U WTaMnbl ANd Npon3BoACTBa
nycToTenbIX [fAeTanen, BUHTOB, 3akrenok,
raek n 6onTos.

O6GopynoBaHve Ans NUTbst NO4 OABEHUEM,
dopmoobpasytome getanu npecc-opm,
BCTaBKM, HOXHMWLUbI ONS ropsvyen oTpesku,
npecc-opMbl 4N NUTbsi NacTMacc.

Highly stressed hot work tools, mainly for
the processing of heavy alloys, such
as mandrels, dies and containers for
metal tube and rod extrusion; hot
extrusion tools; tools for the
manufacture of hollows, screws, rivets,
nuts and bolts.

Die casting tools, forming dies,
inserts, hot shear blades.

die

XvMunyecknn coctaB

(copepxaHue B %, cpeaHee)

Chemical composition

(average %)

C Si Mn Cr Mo \%
0,31 0,30 0,35 2,90 2,80 0,50
CooTBeTCTBME CTaHAApPTaM Standards
EN/DIN BS AISI UNS
<1.2365> BH10 ~H10 ~T20810
32CrMoV12-28
( X32CrMoV3-3)
UNE AFNOR JIS GOST
F5313 32DCV28 SKD7 3Ch3M3F
30CrMoV12
UNI

30CrMoV12-27 KU
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FNopsivyas hopmoBKa

Hot forming

KoBka:

1100 pgo 900°C (2012 po  1652°F).
MeaneHHoe oOxnaXaeHne B NeYnm  unu
TepMousonupyoLemMm matepuarne.

Forging:

1100 to 900°C (2012 to 1652°F)
Slow cooling in furnace or
thermoinsulating material.

TepmMoobpaboTka Heat treatment
OTxur: Annealing:
750 po 800 °C (1382 po 1472°F). 750 to 800°C (1382 to 1472°F)

MenneHHoe KOHTpOJNIMpyemoe oxnaxzaeHue
B neun co ckopocTtbio 10 — 20 °Cluac (50 —
68 °F/uac) no npumepHo 600°C (1112° F), ¢
,D,aJ'IbHeI7ILIJI/IM oxnaxageHnem Ha BoO3gyxe.
TBep,CI,OCTb nocne omxwura:

He 6onee 205 HB.

CHATMe HanpshKeHUNn:

600 o 650°C (1112 go 1202°F). MeaneHHoe
oxNaxaeHve B neyn; Heobxoaum Ans CHATUSA
HanpsKeHW, NoNyYeHHbIX NPU UHTEHCUBHOW
MeXaHn4ecKkom o6paboTke unm npv
M3rOTOBMNEHUN WMHCTPYMEHTA CO  CMOXHOW
reomeTpuen.

Mocne ckBO3HOro NporpeBaHust BbiAepxaTtb B
HeWTpanbHon cpefe 1-2 yaca.

3akanka:

1010 po 1050°C (1850 — 1922°F)
MacnsHas, consiHasi BaHHa (500-550°C /
932-1022°F). Bpemsi BblAEpXKM mocre
BblpaBHMBaHuA Temnepatyp: 15 — 30 MuH.

[ocTturaemas 1BepaoCTb:

52 - 56 HRC

OTnyck:

MegneHHbIi  HarpeB OO  Temnepatypsbl
oTnycka cpasy mnocne 3akanku / Bpems
BblAepXKN B neun 1 yac Ha kaxgble 20 Mm
TOSLLUWUHBI 3aroTOBKW, HO HE MeHee 2 YacoBs/
oxnaxgeHue Ha Bo3gyxe. PekomeHnayetcs
no KpanHen mepe ABYKPaTHbIN OTMYCK.

B uenax cCHATUS OCTaTOMHbIX HaNpshKeHWUn
MOXeT ObITb noneseH 3-i LI,VIKJ'I omgcm

1-” OTNYCK NpMMEpHO Ha 30°C (86°F) Bblwe

TemnepaTtypbl MakCUMaribHOW BTOPUYHOMN
TBEPAOCTW.
2-n  otnyck go xeraemow  pabouen
TBEPAOCTY.

Ha pguarpamme oTnycka nokasaHbl cpefHue
BENUYMHbI TBEPAOCTY NOCne oTnycka.

3-1  oTnyck AOnsi  CHSTWSA OCTaTO4HbIX
Hal'lpﬂ)KeHVIVI npu Temnepatype Ha 30- 50°C
(86- 122° F) Hwke HauBbicliel TemnepaTypbl
oTnycka.

Slow controlled cooling in furnace at a
rate of 10 to 20°C/hr (50 to 68°F/hr)
down to approx. 600°C, (1112°F) further
cooling in air. Hardness after annealing:
max. 205 HB.

Stress relieving:

600 to 650°C (1112 to 1202°F)

Slow cooling in furnace; intended to
relieve stresses set up by extensive
machining, or in complex shapes.

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

Hardening:

1010 to 1050°C (1850 to 1922°F)

Oil, salt bath (500-550°C / 932-1022°F),
Holding time after temperature
equalization: 15 to 30 minutes.

Obtainable hardness: 52 - 56 HRC

Tempering:

Slow heating to tempering temperature im-
mediately after hardening / time in furnace
1 hour for each 20 mm of workpiece
thickness but at least 2 hours / cooling in
air. It is recommended to temper at least
twice.

A third tempering cycle for the purpose of
stress relieving may be advantageous

1! tempering approx. 30°C (86°F) above
maximum secondary hardness.

2" tempering to desired working hard-
ness.

The tempering chart shows average tem-
pered hardness values.

3" for stress relieving at a temperature
30 - 50°C (86 to 122°F) below highest tem-
pering temperature.
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TemnepaTypa 3akanku: 1030°C
Pasmep obpa3sua: kBagpaT 50 Mm

Hardening temperature: 1030°C (1886°F)
Specimen size: square 50 mm

HOwarpamma oTnycka

Tempering chart
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Onarpamma TepMoo6paboTku

Heat treatment sequence

2-i NnpepBapuUTenbHbIN Harpes /
2d preheat stage

P— 1-i NpeaBapuTEnbHbIN Harpes /
1% preheat stage

OxnaxgeHue B neun /
Cooling in furnance

CHsaTre
HanpsbKeHui
| Stress relief

Temnepatypa B °C / Temerature °C

3akanka / Hardening

‘ ConsHas BaHHa /

1-n oTnyck /
‘ Solt bath

1% tempering

Macno / Oil

2-11 oTnyck , paboyas
TBEpAOCTL/

2" tempering, working
hardness

3-i1 oTNyCK, CHATWE
HanpspkeHui /

3™ tempering, for
stress relief

Bpewms / Time

Ouucrka /
Cleaning

KoHTponb TBEpAOCTU /
Hardness test

KoHTponb TBEpAOCTH /
Hardness test

Ob6paboTka NOBEepXHOCTU

Surface treatment

AsoTtupoBaHue:

Bo3moxHO kak razoBoe asoTupoBa-
Hue, Tak U B BaHHe.

Nitriding:

Suited for both bath and gas nitriding.

BoccTtaHoBneHue cBapKou:

Repair welding

MHCcTpyMeHTanbHble ctanun B obem
CKIIOHHbI K 00pasoBaHUO TpeLMH nocrne
cBapkn. Ecnu Hemnb3s u3bexaTb CBapku,
crnegyeT NPUMEHsITb UM CTPOro crnegosaTtb
NHCTPYKLMSIM COOTBETCTBYHOLLETO
NPON3BOAUTENS CBAPOYHbIX 3MIEKTPOAOB.

There is a general tendency for tool steels
to develop cracks after welding.

If welding cannot be avoided, the
instructions of the appropriate welding
electrode manufacturer should be sought
and followed.
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Ownarpamma npo4yHOCTU NpU HarpeBe Hot strength chart
TepmoobpaboTaHHbIn 1600 H/mm? ——  heat treated 1600 N/mm?
---- TepmoobpaboTaHHbIn 1200 H/mm? ----  heat treated 1200 N/mm?
1 lMpenen NpoYHOCTM Ha paspbiB Himm? 1. Tensile strength N/mm?
2. 0,2 % HanpsbkeHue Npu UcnbiTaHum Himm? 2. 0.2% proof stress N/mm?
3 Ycapgka % 3. Reduction of area %
N/mm?
1600 -1
1400 |+
1200 == 1
1000 b=
800
600
400 =
200
0 0
20 300 400 500 600 700

Wnbitanus npu °C / Tested at °C
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Ounarpamma TepMokuHeTuyeckoro Continuous cooling CCT
pacnaga aycTeHuTa npu curves
oxnaxaeHun.

XvmMmnyeckuii coctaB B %
Chemical composition %

C Si Mn P S Cr Mo \Y
032 034 037 0,016 0,013 290 285 0,51
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Ounarpamma nsotepMmmnyeckoro

npeeppaweHusa aycteHnTa

Isothermal TTT curves

Xumuyecknin coctas B % C Si Mn P

S

Cr
Chemical composition % 0,32 0,34 0,37 0,016 0,013 2,90

Mo
2,85

V
0,51

1200
TemnepaTtypa aycteHmsaumm: 1030°C

Bpewms Bblaepxkn: 15 MUHYT e

1000
Austenitising temperature: 1030°C (1886°F)

Holding time: 15 minutes 900
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PekomMmeHgauum no mexaHM4eckom obpaboTke

(B OTOXOKEHHOM COCTOSIHWM, CpeaHMe 3HAYeHNsT)

ToyeHue TBepaocnnaBHbIM UHCTPYMEHTOM

ny6uHa pe3aHusi, Mm 0,5-1 1-4 4-8 cBbille 8
Mogaya, Mm/06. 0,1-0,3 0,2-0,4 0,3-0,6 0,5-1,5
BOHLERIT- mapka SB10,SB20 SB10,SB20,SB30 SB30,EB20 SB30,SB40
ISO - Mapka P10,P20 P10,P20,P30 P30,M20 P30,P40
Ckopocmb pe3aHusi, M/MUH.
CMeHHble TBepAOCNnaBHbIE MNAaCTUHBI
CTOMKOCTL KpOMKA 15 MUH. 310 - 200 220 - 130 180 - 100 120 - 50
HanaiiHbie TBEepaocnnaBHble NNacTUHbI
CroikocTb Kpomku 30 MUH. 260 - 150 210 -100 130 - 85 90 - 50
HanainHble TBEepAocnnaBHble NNacTUHbI
CTOMKOCTb KPOMKM 15 MUH.
BOHLERIT ROYAL 121 1o 300 1o 270 1o 195 1o 125
BOHLERIT ROYAL 131 0o 240 no 175 no 135 o 70
Yrnbl pe3aHusa ans UHCTpPYMeHTa ¢ HananHbIMu
TBEPAOCMNaBHLIMU MMacTUHaMM
lMNepenHwii yron 6-8° 6-8° 6-8° 6-8°
3agHuii yron 12° 12° 12° 12°
Yron HakmnoHa pexyLuen KpoMKu 0° -4° -4° -4°
To4yeHue BbICTPOPEXKYLUMM UHCTPYMEHTOM
[ny6uHa pesaHusi, Mm 0,5 3 6 10 cebiwe 10
Mogaya, Mm/06. 0,1 0,5 1,0 1,5 cBbilwe 1,5
BOHLER/DIN-Mapka S700/ DIN S10-4-3-10
Ckopocmb pe3aHusi, M/MUH.
CToiKOCTb KpOMKM 60 MUH. 45-30 30-22 22-18 18 -12 16-8
3agHuii yron 14° 14° 14° 14° 14°
MepepgHuii yron 8° 8° 8° 8° 8°
Yron HakroHa pexyLuei KpoMKM 0° 0° -4° -4° - 4°
¢pe3epOBaHMe TBepaocnnaBHbIM MHCTPYMEHTOM
Mogava, Mm/3y6 0o 0,2 0,2-0,4
CKkopocmb pe3aHusi, M/MUH.
BOHLERIT SBF/ISO P25 150 - 100 110 - 60
BOHLERIT SB40/I1SO P40 100 - 60 70-40
BOHLERIT ROYAL 131/1S0O P35 130 - 85 -
CBepneHMe TBepaocnnaBHbIM MHCTPYMEHTOM
OnameTp ceepna, MM 3-8 8-20 20-40
Mogaya, Mm/06. 0,02 - 0,05 0,05-0,12 0,12-0,18
BOHLERIT / ISO-Mapka HB10/K10 HB10/K10 HB10/K10
Ckopocmb pe3aHusi, M/MUH. 50-35 50-35 50-35
Yron npu BepLUnHe 115-120° 115 -120° 115-120°
MepepgHuii yron 5° 5° 5°
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Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 0.5t01 1to4 4t08 over 8
feed, mm/rev. 0.1t00.3 0.2t0o 04 0.3t0 0.6 0.5t01.5
BOHLERIT grade SB10,SB20 SB10,SB20,SB30  SB30,EB20 SB30,SB40
ISO grade P10,P20 P10,P20,P30 P30,M20 P30,P40
cutting speed, m/min

indexable carbide inserts

edge life 15 min 310 to 200 220 to 130 180 to 100 120 to 50
brazed carbide tipped tools

edge life 30 min 260 to 150 210 to 100 130 to 85 90 to 50
hardfaced indexable carbide inserts

edge life 15 min

BOHLERIT ROYAL 121 to 300 to 270 to 195 to 125
BOHLERIT ROYAL 131 to 240 to 175 to 135 to 70
cutting angles for brazed

carbide tipped tools

clearance angle 6 to 8° 6 to 8° 6to 8° 6to 8°
rake angle 12° 12° 12° 12°
angle of inclination 0° -4° -4° -4°
Turning with HSS tools

depth of cut, mm 0.5 3 6 10 over 10
feed, mm/rev. 0.1 0.5 1.0 1.5 over 1.5
HSS-grade BOHLER/DIN S700 /S10-4-3-10

cutting speed, m/min

edge life 60 min 45to 30 30 to 22 22t0 18 18t0 12 16t0 8

rake angle 14° 14° 14° 14° 14°
clearance angle 8° 8° 8° 8° 8°

angle of inclination 0° 0° -4° -4° -4°

Milling with carbide tipped cutters

feed, mm/tooth to 0.2 0.2t0 04

cutting speed, m/min

BOHLERIT SBF/I1SO P25 150 to 100 110 to 60

BOHLERIT SB40/1SO P40 100 to 60 70 to 40

BOHLERIT ROYAL 131/1SO P35 130 to 85 -

Drilling with carbide tipped tools

drill diameter, mm 3t08 810 20 20 to 40

feed, mm/rev. 0.02 t0 0.05 0.05t00.12 0.121t0 0.18

BOHLERIT / ISO-grade HB10/K10 HB10/K10 HB10/K10

cutting speed, m/min 50 to 35 50 to 35 50 to 35

top angle 115 to 120° 115 to 120° 115 to 120°

clearance angle 5° 5° 5°

10
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dusmyeckme xapakTepucTmku Physical properties

MnotHocTb npu / Density at

20°C (B8°F) ..o 7,85, e, kr/am°
500°C (932°F) v 769 kr/am®
600°C (1112°F) v 7,65 e kr/am®

YpaenbHas TennoemkocTb npu / Specific heat at

20°C (B8°F) cvveeeeeeeeeiieeiee e 460......cceeieeens Iox/(kr.K)
500°C (932°F) .eevveeieeiieiieiieeceee 550....cceiiiiiiniens Iox/(kr.K)
600°C (T112°F) cveeeeeieeeeee e 590....ccciiiriinienns Iox/(kr.K)
TennonposogHocTb npu / Thermal conductivity at

20°C (B8°F) voeeeeeeeiiieeieesiee e 30,0 i B/(m.K)
500°C (932°F) .eeveeeeiieiieieeec e 30,1 i B/(Mm.K)
B00°C (1112°F) cveeeeeeeeeceee e 29,7 i, B/(Mm.K)

OnekTpuyeckoe conpoTtusneHue npu / Electrical resistivity at

20°C (B8°F) .o, 0,37 OM.MM?/M
500°C (932°F) voeeeeeeeeeeeeeeeeeeeeeeen 0,78 e OM.MM?/M
600°C (1112°F) e 0,89, OM.MM?/M

Mopaynb ynpyroctu npu / Modulus of elasticity at

20°C (B8°F) veoeeeeeeeeeeeeeeeeeee e 215X 0% o, H/mm?
500°C (932°F) weeeeieiiiee e 176 X 10°..oom.... H/mm?
600°C (1112°F) weeeiieee e 165 X 10°%....v..... H/mm?
Temnepatypa/Temperature | 10° M/(m.K)
°C/°F
Tepmuyeckoe paclumpeHue B . .
uHtepsane ot 20°C go ...°C, 10 100°C 212°F 12,0
m/(M.K) npu 200°C 392°F 12,5
300°C 572°F 12,7
Thermal expansion between 20°C (68°F) 400°C 752°F 13.0
and ...°C (°F), 10° m/(m.K) at 500°C 932°F 13.2
600°C 1112°F 13,4
700°C 1292°F 13,7

YUTo kacaeTcs npuMeHeHus 1 aTanoB npouecca, As regards applications and processing
KoTOpble He ObIMM ynomsHYTbl cneumanbHo B steps that are not expressly mentioned in this
sheet, the
YTOYHATb C HAMU B KaXxgoMm oTaenbHOM criyqae.  customer shall in each individual case be

aTon Tabnuue onucaHus npoAdykTa, ux crnegyet product description/data

required to consult us.
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(pencrasutens B Ballem pervoHe:

Your partner:

A BOHLER

BOHLER INTERNATIONAL GmbH

Yn. NeTtpoBska, 27, OAO «BeHckuin gom»
103031 MockBa

Poccusa

TELEFON: (095) 200-0309

TELEFAX: (095) 937-4534

e-mail: bohlerint@edunet.ru
www.bohler-edelstahl.at

HaHHble, cogepalumecs B 3Tol GpoLutope, npefHas3HayYeHbl TONbKO A5t nepeaayy OCHOBHON MHAPOPMaLMK U HU K YEMY He
o06s3biBalOT  koMMnaHuo. Obs3aTenbCTBa HakMagblBaloTCs TOMbKO B Clyd4ae HanuymMs KOHTpakTta, B KOTOPOM
nopobHble AaHHble YeTKO OroBOpeHbl kKak obGsisaTenbcTBa. [pU NpPoM3BOACTBE Halleid MPOAYKUMM He WUCMoSb3yoTcs
BeLLeCTBa, BpeAHble Ans 340pPOBbs UM 030HOBOIO CIIOS.

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. The manufacture of our
products does not involve the use of substances detrimental to health or to the ozone layer.



