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KayecTBeHHOE CpaBHEHMNE OCHOBHbIX

CBOWCTB cTaneun

Qualitative comparison of the major

steel properties

BOHLER
Mapka / Grade

KpacHocTolkocTb
Red hardness

BsaskocTb
Toughness

M3HOCOCTOMKOCTb
Wear resistance

LWnngpyemocTb
Grindability

[poyHoCTb Ha
cxaTune

S200

S400

S401

S404

S500

S600

S607

S700

S705

M

S390
ICROCLEAN

M

S590
ICROCLEAN

M

S690
ICROCLEAN

p

S790
ICROCLEAN

Llenbto aTon Tabnuubl sensietcs obneryeHne
BblOopa ctanu. OgHako, OHa He MpUHUMaeT
BO BHMMaHue pasHoobpasHble HanpsXKEHHble
COCTOSIHUSI, BO3HUKAIOLLME B 3aBUCUMOCTU OT
pas3nnyHbIX YCNOBMWI 3KCNyaTaumm.

Hawwn TexHnyeckue KOHCYnMbTaHTbl OyayT
pagbl nomoyb Bam B peweHun nobbIx
BOMPOCOB, CBSI3a@HHbIX C WMCMOSIb30BaAHUEM U
0obpaboTkon cTanen.

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 applica-
tion.

Our technical consultancy staff will be glad
to assist you in any questions concerning
the use and processing of steels.




BOHLER S200

CBonctBa

Properties

Bonbdpam cogepxallas 6bicTpopexyLlas
CTanb C BbICOKOW NPOYHOCTbLIO U XOPOLLEN
pexyLlen cnocoBHOCTLIO

Tungsten high speed steel with high
toughness and good cutting ability.

MpumeHeHne

Applications

ToKapHbIA MHCTPYMEHT, WHCTPYMEHT ArNS

CcTporanbHbiX  CTAHKOB U OTPE3HOM,
METYMKWN, CnuparnbHble CBEpra, nnaiku,
npodunbHbIE pe3ubl, MPOTSHKKM,
pa3BEépTKM.

Turning, planing and slotting tools, taps,
twist drills, threading dies, profile cutting
tools, broaching tools, reamers.

Xnmunyeckum cocrtas
(CpenHee 3HaveHve B %)

Chemical analysis

(Average values, in %)

C Si Mn Cr Vv W
0,75 0,25 0,30 4,10 1,10 18,0
CootBeTcTBMe cTaHgapTam Standards
DIN/EN AlSI UNS BS
<1.3355 > T1 T12001 BT1
HS18-0-1
UNE UNI JIS roCT
F5520 HS18-0-1 SKH2 P18
18-0-1 X75WCrV18
AFNOR

~ Z80WCV18-04-01
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[lops4vas popmoBka Hot forming

Koska: Forging:

1150 go 900°C 1150 to 900°C (2102 to 1652°F)
MeaneHHoe oxnaxgeHve B neun wunmm Slow  cooling in furnace or in

TepMOUn30IAUMOHHOM MaTepuane.

thermoinsulating material.

TepmoobpaboTka

Heat treatment
Omxur: Annealing:
770 po 840°C / Kontponupyemoe 770 to 840°C (1418 to 1544°F) / Controlled
mMeaneHHoe oxnaxgeHve (ot 10 pgo slow cooling in furnace (10 to 20°C/h /(50
20°CMM) po 600°C, oxnaxgeHve Ha to 68°F/h)to approx. 600°C (1112°F),
BO3JyXe. air cooling.

TBEpgocTb nocrie omkura - makc 280. HB.

CHsaATMe HanpA>xXeHna:
600 go 650°C

MeaneHHoe oxna)kaeHue B neYu.

[Nsa CHATUS HanpPsPKeHWIM, NOMyYeHHbIX Npu
WHTEHCMBHOW MexaHu4eckon obpaboTku
WAM  NpU  M3rOTOBNEHUM  WHCTPYMEHTa
CINOXXHOWN POpMblI.

lMocne ckBO3HOro nporpesa BblAepXaTb B
HeWTpanbHOM aTtMocdepe B TeueHune 1 - 2
Yacos.

3akanka:

1250 po 1210°C (2282 po 2354°F)
Macno, congHas BaHHa (500 go 550°C
(932 no 1022°F), Bakyym.

BepxHuii TemnepaTypHbI AnManasoH Ans
fetanen npocton OopMbl, HXHUIA - ANd
aetanen crnoxHon gopmsbl. ns xonogHo
LITAMMOBbLIX UHCTPYMEHTOB TemmnepaTypa
3aKanku B HWXKHEM [JuanasoHe, BaXHa
ons Gonee BbICOKOM Bsi3kOCTWU. Bpemsi
BbIAEPXKKM MOCNe CKBO3HOIO NpOrpeBaHnst
3arotoBkm  MuHMMym 80 cekyHA Ans
npeobpa3oBaHNsi OCHOBHbIX KapbuaoB..
MakcumanbHoe Bpemsi Bblaepxkn 150
cekyHn, nOna  wusbexaHus  npobnem,
CBsI3aHHbIX C nepegepxkol getanu. Ha
NnpakTuke, BMECTO BPEMEHU BbIAEPXKKU,
UCMOMNb3YyT BPEMS OT  MOMELLEHUS
Jetanu B BaHHy [0 €€ u3BMeYyeHus
(Bkntoyas cragum HarpeBaHus K
yKa3aHHOW MOBEPXHOCTHOW TemnepaTtype
W HarpeBaHus K TemnepaType BcCloay Mo
uenon cekuun) "cm. gnarpaMMbl BDEMEHN
norpyxeHus".

Bo3MoxHa 3akanka B BaKyyMHbIX Mevax.
Bpems B BakyyMHOW neyu 3aBUCUT OT
pasmMepa 3aroToBKU 1 NapameTPOB Neyu.

Hardness after annealing:
max. 280 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 tools of intricate shape.
After through heating, hold in neutral at-
mosphere for 1 to 2 hours.

Hardening:

1250 to 1210°C (2282 to 2354°F)

Oil, salt bath (500 to 550°C (932 to 1022°F),
vacuum.

Upper temperature range for parts of simp-
le shape, lower for parts of complex sha-
pe. For coldworking tools also lower tempe-
ratures are of inportance for higher
tough-ness. Soaking time after heating up
the whole section of a workpiece 80 se-
conds minimum is required for dissolving
sufficient carbides.

Maximum soaking time 150 seconds to
avoid detriments by oversoaking.

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

Vacuum hardening is also possible.

The time in the vacuum furnace depends on
the relevant workpiece size and furnace pa-
rameters.
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Temnepatypa/Temperature

[dnarpamma BpeMeHn NorpyxeHns (conesasi BaHHa)
Bpems aycteHusaumm
(Temnepartypa 3akarnku)

Bpems norpyxeHus, B cek /Immersion time, in sec
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Ounametp, B Mm / Diameter, in mm

80 cek
------ 150 cek

MpenBapuTenbHbIN Harpes Npu
550°C, 850°C n 1050°C.

Immersion time chart (salt bath)

Austenitising time

(hardening temperature)

80 seconds

------ 150 seconds

Preheating at 550°C 1022°F),

850°C (1562°F) and 1050°C (1922°F).

[unarpamma TepmoobpaboTku

3-1 HarpeB

2- HarpeB

1-” HarpeB

A

OxnaxpaeHue B neyu

CHaTne
HanpsPKeHUs

\

Heat treatment sequence

3akanka/Hardening

\
\

3
\.
\

b
\ Macno/consiHas BaHHa/Bakyym
L]

1-n oTnyck

2-11 oTnycK .
3-11 oTnyck

Bpewms/Time

TecT Ha TBEPAOCTb

TecT Ha TBEPAOCTb
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Teéppoctb HRC

Ornyck:
MegneHHbIi  HarpeB o TemnepaTypbl
OoTnycka cpa3dy nocrne 3akanku/ Bpems

BblAEPXKKM B Neun — 1 yac Ha kaxgple 20 Mm
TOMLWMHBI 3aroTOBKW, HO HEe MeHee 2 yacos/
oxnaxgeHne Ha Bosgyxe (MMHUManbHoe
BpeMs BblAepxku: 1 4yac).

1-n oTnyck M 2-M OTNycK Ans nonyvyeHus
Heobxoaumon paboyen TBepgocTn. CpegHue
3HavyeHuss  TBEPAOCTM  yKasblBalOTCH B
Amnarpamme oTnycka.

3-n oTnyck Ans cHATUA HanpsxeHus, 30 -
50°C (86-122°F) Hwmxe camoW BbICOKOM
Temneparypbl oTnycka. HocTtmwkunmas
TBEpOOCTb nocrie oTnycka: 64 - 66 HRC.

Hwvarpamma otnycka

TemnepaTtypa 3akanku: 1260°C (2300°F)
Pa3mep obpasua: kBagpaT 20 Mm

70

65

60

50

Tempering:

Slow heating to tempering temperature im-
mediately after hardening/time in furnace:
1 hour for every 20 mm of workpiece thick-
ness, but not less than 2 hours/ air cooling
(minimum holding time: 1 hour).

1% tempering and 2" tempering to desired
working hardness.

Average obtainable hardness values are
shown in the tempering chart.

3™ tempering for stress relieving,

30 - 50°C (86-122°F) below highest tempe-
ring temperature.

Obtainable hardness after tempering:

64 - 66 HRC.

Tempering chart

Hardening temperature: 1260°C (2300°F)
Specimen size: square 20 mm

300 400 500
572 752 932 1

TemnepaTypa oTnycka

600 700°C
112 1292°F

[MoBepxHoCcTHas obpaboTka

Surface treatment

AsoTupoBaHue:

Nitriding:

Bo3moxkHO a3oTMpoBaHUe B BaHHe, a Takke Parts made from this steel can be bath,

nnasmeHHoe n ra3oBoe.

plasma and gas nitriding.
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ﬂmarpamma TEPMOKNHETUHECKOIO Continuous cooling
pacnaga ayCteHnTa npun oxnaxgeHun. CCT curves

Xumuyeckun coctas, B % C Si Mn P S Cr Mo \Y, w
Chemical analysis, in % 0,77 021 0,27 0,019 0,010 411 053 1,04 17,93
TemnepaTypa aycteHusauum: 1260°C 1260
Bpems Bblgepxku: 150 cekyH 1000 \\ \\ \\ ‘\Q
N
1100 \
TBEpAOCTb No Bukkepcy ) 3 N
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ﬂmarpamma n3oTepMmn4yeckoro
npeppaweHnd ayCcreHmnTa

Isothermal TTT curves

Xumudecknii coctae %
Chemical composition %

C
0,77

S

i Mn

021 027

P

S

Cr Mo \% W

0,019 0,010 4,11 0,53 1,04 17,93

TemnepaTypa aycteHm3auum: 1260°C
Bpewms Bblaepxkn: 150 cekyHa

Austenitising temperature: 1260°C (2300°F)
Holding time: 150 seconds

Temnepatypa °C

1200
1100

1000
900

= ﬂ’ cf -

Ms

10 10
CekyHabl

Bpewms

101

02 08 o 108 10¢

S B S B ey
12 4 8 153060

MuHyTbI 4 1624
Yacbl 12
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PekomeHaaumm no MexaHM4eckon obpaboTku

(YCnoBHble OOMNYCKW, CpeaHUe 3Ha4YeHuUs )

TouyeHue TBEpAOCNNABHLIM UHCTPYMEHTOM

nybvHa pe3aHns, Mm 0,5m801 1004 4008 cBbille 8
MNogaya mm/06 0,148300,3 0,2p0004 0,3000,6 0,5m01,5
BOHLERIT- mapka SB10,SB20, SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO - mapTa P10,P20, P10,P20,M10 P30,M20 P30,P40
Ckopocmb pesaHusi, M/MUH

CMeHHble TBEpAOCNaBHbIE NNACTUHbI

CroiikocTb KpoMkY 15 MUH 210 go 150 160 go 110 110 go 80 70 go 45
HanasiHHble TBEpAoOCnnaBHblEe NNACTUHbI

CronkocTb kpoMkn 30 MyH 150 no 110 135 00 85 90 oo 60 70 po35
HanaiHble TBEpAocnnaBHble NACTUHbI

CTOMKOCTb KPOMKM 15 MUH

BOHLERIT ROYAL 121/ISO P20 0o 210 no 180 no 130 no 80
BOHLERIT ROYAL 131/ISO P35 no 140 no 140 no 100 no 60
Yrnbl pesaHus Anst UHCTPYMeHTa ¢

HanavHbIMW TBEPAOCNABHbLIMW NIACTUHAMM

MepegHuin yron 6 oo 8° 6 oo 8° 6 no 8° 6 po 8°
3agHui yron 6 oo 12° 6 oo 12° 6 no 12° 6 po 12°
Yron HakroHa pexyLuen KpoMKM 0° -4° -4° -4°
TouyeHune 6bICTpOpe)KyI.IJ,VIM MHCTPYMEHTOM

nybuHa pe3aHns, Mm 0,5 3 6

MNMopgaya mm/o6 0,1 0,4 0,8

BOHLER/DIN-Mapka S700/DIN S10-4-3-10

Ckopocmb pe3aHusi, M/MUH

CT10MKOCTb KpOMKM 60 MUH 30 no 20 20 0o 15 18 oo 10

3agHui yron 14° 14° 14°

MepegHuin yron 8° 8° 8°

Yron HakroHa pexyLlen KpOMKM -4° -4° -4°

CDpesepOBal-me TBépnocnnaBHblM MHCTPYMEHTOM

MNopava mm/3y6 0o 0,2 0,2000,4

Ckopocmb pesaHusi, M/MUH

BOHLERIT SBF/ISO P25 150 no 100 110 no 60

BOHLERIT SB40/I1SO P40 100 po 60 70 po 40

BOHLERIT ROYAL 131/ISO P35 130 oo 85 -

CBepneHue TBEpAoOCNaBHbIM UHCTPYMEHTOM

[OuameTp cBepna, Mm 3008 8 no 20 20 po 40

MNopaya mm/06 0,02 po 0,05 0,05 no 0,12 0,12 no 0,18

BOHLERIT / ISO-mapka HB10/K10 HB10/K10 HB10/K10

Ckopocmb pesaHusi, M/MUH 50 go 35 50 go 35 50 go 35

Yron npu BepnHe 115 po 120° 115 po 120° 115 po 120°

MepegHuin 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 4108 over 8
feed, mm/rev. 0.1t00.3 0.2t0 04 0.3t00.6 0.5t015
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 210 to 150 160 to 110 110 to 80 70 to 45
brazed carbide tipped tools

edge life 30 min 150 to 110 135t0 85 90 to 60 70 to 35
hardfaced indexable carbide inserts

edge life 15 min

BOHLERIT ROYAL 121/ISO P20 to 210 to 180 to 130 to 80
BOHLERIT ROYAL 131/ISO P35 to 140 to 140 to 100 to 60
cutting angles for brazed

carbide tipped tools

clearance angle 6to 8° 6to 8° 6 to 8° 6 to 8°
rake angle 6to 12° 6to 12° 6to 12° 6to 12°
angle of inclination 0° -4° - 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 /S10-4-3-10

cutting speed, m/min

edge life 60 min 30 to 20 20to 15 18t0 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 to 0.2 0.2t0 0.4

cutting speed, m/min

BOHLERIT SBF /ISO P25 150 to 100 110 to 60

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

BOHLERIT ROYAL 131/ISO P35 130 to 85 -

Drilling with carbide tipped tools

drill diameter, mm 3to8 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 50to0 35

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

clearance angle 5° 5° 5°

10
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dunaunyeckme cBONCTBa Physical properties
MnoTtHoCTb Npw /
DENSItY At ovvoeveeeeeeeeeeeeeeeeeeee e 20°C (68°F) ....... 8,70 ..., rk/am>
TennonposogHoCTb npu /
Thermal conductivity at ....................... 20°C (68°F) ......... 19 s B/(m.K)
YpenbHas TennoémkocTs npm /
Specificheatat ..........cccoccveviviiinieenns 20°C (68°F) ......... 460 .......... o/ (kr.K)
OneKTpuyeckoe conpoTuBeHne npu /
Electrical resistivity at ............cccccccee 20°C (68°F) ......... 0,50 ......... OM.MM?/M
Mopaynb ynpyroctu npw/
Modulus of elasticity at ..............c........ 20°C (B8°F) ........ 217x10°...H/imm?
Temnepartypa / Temperature] 10°
m/(m.K)
Tennosoe pacLumpeHne B 100°C 212°F 10.0
nHTepBane 20°C n ...°C, 10° 200°C 392°F 10.5
m/(M.K) o °
Thermal Expansion between 2200: 5720': 10.8
20°C (68°F)and ...°C (°F), 10°° m/(m.K 0 752°F 1.2
500°C 932°F 11,3
600°C 1112°F 11,4
700°C 1292°F 11,6

UTo KacaeTcsi IPYMEHEHWs 1 3TanoB, koTopble He As regards applications and processing steps

6binn YNOMSIHYThI creumanbHo B aTON Ta6nV||_le that a‘re.not eXpreSSIy mentioned in this prOdU.Ct
onucaHus NpoaykTa, ux cnefyeT YyTOYHATb C HaMu descr!ptlprj/data sheet, the .Customer shall in
B KaXOOM OTAENbHOM Cryyae. each individual case be required to consult us.

11
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BOHLER INTERNATIONAL GmbH

¥Yn. MNeTtpoeka, 27, OAO "BeHckuii lom"
103031 MockBa

Poccua

TELEFON: (095) 200-0309

TELEFAX: (095) 937-4534

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

(pencrasuTent B Ballem pervoHe:

Your partner:

[aHHble, cogepxalinecs B aTon 6p0Lurope, npegHasHa4vyeHbl TONbKO AN nepedadm OCHOBHOM MHGOPMaLUMK N HU K 4yemy He
006sa3biBaloT koMnaHuio. O6sA3aTenbCTBa HaknaabiBalOTCS TOMbKO B cny4vyae Hannyuma KOHTpaKTa, B KOTOPOM noaobHble
OaHHble 4ETKO OroBOpeHbl Kak obsizaTenbCcTBa. I'Ip|/| npoussoacTee Haluen npoaykumMmn He WUCNonb3yTCcA BellecCTBa,
BpeaHble Ana 340p0oBbA UMM 030HOBOIO CJ104.

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.
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