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BOHLER

KayecTtBeHHOe cpaBHeHune
OCHOBHbIX CBOUCTB cTaneun

Qualitative comparison of the
major steel properties

BOHLER KpacHoctolikocTe/ | A3HococTomkocT/|  BsiskocTb/ LLUnndyemocTs/ ”PC;EHOCTb Ha
Grade / Mapka Red hardness Wear resistance|  Toughness Grindability c*aT”Ztr;nrgfhress"’e

S200

S400

S401

S404

S500

S600

S607

S700

S705

S390
MICROCLEAN

S590
MICROCLEAN

S690
MICROCLEAN

S790
MICROCLEAN

Llenbto aTon Tabnuubl SBNSIETCA NOMOLLb B

Bblbope cTanu. OaHako, oHa He NPUHUMAaeT BO choice. It does not, however, take into
BHAMaHWe  pasHooGpasHble  HaNPsKeHHbIe  account the various stress  conditions

This table is intended to facilitate the steel

COCTOSAAHUA, BO3HUKaOLWMe B 3aBUCUMOCTU OT imposed by the different types of app"ca_

Pa3nuyHbIX YCIOBUIA AKCMTyaTauum.

Hawwm TexHuyeckne KoHCynbTaHTbl 6yayT paapl
nomouyb Bam B pelleHun nobbix BONPOCOB,
CBSI3aHHbIX C MCMonb3oBaHWemM u obpaboTkoi
cTanen.

tion.

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

Properties

KobanbT-monubaeHosass  GbicTpopesxyLuas
cTanb, obnagatoLlas BbICOKOW TBEPAOCTHIO,
NPEBOCXOAHBIMA  PEXYLLUMMW  CBOWCTBaMM,
BbICOKOW KPaCHOCTOMKOCTbIO M XopoLuen
BSI3KOCTbHO.

Takke npousBoOAMTCA crieunanbHas mapka
BOHLER S500 ISORAPID (3LWM) gns
TSHKENOHArpPY)XeHHbIX MUHCTPYMEHTOB.

Cobalt molybdenum high speed steel pos-
sessing high hardness, excellent cutting
properties, high red hardness and good
toughness.

BOHLER S500 is also available in the
special grade ISORAPID for heavy duty
tools.

MpumeHeHue. Applications
®dpesbl, MeTYMKM, cnupanbHble cBepria, Milling cutters, taps, twist  drills,
NPOTSXKKN, xonogHowTamnoBbi  broaches tools, cold work tools.
WNHCTPYMEHT.
XumMmunyeckum coctaB Chemical analysis
(copepxaHuve B %, cpeaHee) (Average values, in %)
C Si Mn Cr Mo \Y W Co
1,10 0,50 0,25 3,90 9,20 1,20 1,40 8,00
CooTBeTCcTBME CTaHAApTaMm Standards

DIN / EN AlSI UNS BS
<1.3247 > M42 T11342 ~BM42

HS2-9-1-8

UNE UNI JIS SIS
~F5617 ~ HS2-9-1-8 ~SKH59 ~2716
~2-10-1-8

AFNOR

Z110DKCWV09-08-04-02-01
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MNops4yasa chopmoBKa Hot forming

KoBka: Forging:

1100 go 900°C (2012 po 1652°F). 1100 to 900°C (2012 to 1652°F)

MenoneHHoe oxnaxaeHue B NeYn unu Slow cooling in furnace or thermoinsulating
TepMonsonupytoLem maTepuane. material.

TepmoobpaboTka Heat treatment

Omxwr: Annealing:

770 no 840°C (1418 po 1544°F)/ meaneHHoe 770 to 840°C (1418 to 1544°F) / Controlled
KOHTponupyemoe oxnaxgeHue B nevn (10 — slow cooling in furnace ( 10 to 20°C/h / (50
20°C/uac /(50 — 68°F/uac) npumepHo 1o to 68°F/h) to approx. 600°C (1112°F),

600°C (1112°F), c JansHenwum air cooling.

OXNaXaeHNeM Ha Bo3ayxe. Hardness after annealing:
TBepoocTb nocne omkura: max. 280 Brinell.

He 6onee 280 HB.

CHATME OCTAaTOYHbIX HaNpPSXKeHUN: Stress relieving:

600 go 650°C (1112 go 1202°F) 600 to 650°C (1112 to 1202°F)
MeaneHHoe oxnaxaeHvie B neyu. Slow cooling in furnace.

Ona cHATUS HanpspkeHW, nomydveHHbIX npu To relieve stresses set up by extensive
MHTEHCUBHOW MexaHuueckon obpaboTke mnm machining or in tools of intricate shape. After
npw M3roTOBIEHMN UHCTPYMEHTa co cnoxHown through heating, hold in neutral at- reomeTpuen.
Mocne ckBo3Horo nporpesa mosphere for 1 to 2 hours.

BblAepXnBaTb B HenTpanoHon atmocdepe 1-

2 vaca.

3akanka: Hardening:

1170 — 1210°C (2138 — 2210°f). 1170 to 1210°C (2138 to 2210°F)

Macno, consiHas BaHHa (500 — 550°C (932 — Qil, salt bath (500 to 550°C (932 to 1022°F),
1022°F), Bakyym. vacuum.

BepxHee 3HaueHue Temnepatyp — ans Upper temperature range for parts of simp-

getanewn npocTton opmbl, HUKHee — Ans le shape, lower for parts of complex sha- getanen
cnoxHon gopmbl. [ns pe. For coldworking tools also lower tempe- xonogHOLWTaMnoBoro
MHCTPYMeHTa Takke ratures are of importance for higher BaxHO BblaepXuBaTb HWKHWUA
ypoBeHb toughness. Soaking time after heating up  Temnepatyp Ans AOCTUXeHUA
Hanbonblen the whole section of a workpiece 80 se- BsaskocTu. Bpemsi Bblgepxkn nocne
nporpesa conds minimum is required for dissolving Bcero ce4yeHus 3aroToBku — MUHUMYM 80

sufficient carbides.
CeKyHA, Ans AocTaTovHoro pactesopeHus Maximum soaking time 150 seconds to
Kapbuaos. avoid detriments by oversoaking.

MakcumanbHoe Bpems Bblaepxku — 150 In practice instead of soaking time the time cekyHg
BO wusbexaHne BO3HMKHOBeHWUS of exposure from placing the workpiece into

nedeKToB. the salth bath after preheating until remo- Ha

npakTuke Ucnonb3yeTcs BpeMs ot ving (including the stages of heating to the

romeLLieHNs 3aroTOBKM B COMsAHYIO BaHHY specified surface temperature and of hea- nocne
npegBaputenbHoro  Harpesa Ao ting to the temperature throughout the

BblHUMaHUWSA (BKNtoYas aTanbl HarpeBa 4o whole section) is used. “see immersion

onpegerneHHon noBepxHOCTHoN time diagrams”.

TemnepaTypbl 1 nporpesa Bcero ceveHns). Vacuum hardening is also possible.

Cwm. gnarpammbl BpEMEHMW NOTPY>KEHUS. The time in the vacuum furnace depends on

Takke BO3MOXHa BakyyMHas 3akarska. the relevant workpiece size and furnace

Bpewms BbigepXXku B BaKyyMHOM NeYn 3aBUCUT parameters.

OT pa3mepa 3aroToBKM U NapameTpoB Neyu.
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[dunarpamma BpeMeHu NorpyxeHus (consiHasg BaHHa) Immersion time chart (salt bath)
Bpems aycteHusauum Austenitising time
(Temnepatypa 3akanku) (hardening temperature)
80 CekyHa =80 seconds
______ 150 CekyHp ------150seconds
MpenBopuTEnbHbBIV HarpeB Npu Preheating at 550°C (1022°F),
550°C, 850°C 1 1050°C. 850°C (1562°F) and 1050°C (1922°F).

30Ha a
Range a

Mnowaas cevenns B Mm%/ Cross section in mm?

Bpewms norpyxeHus B cekyHaax / Immersion time in seconds

OnameTtp B mMm / Diameter in mm

Ounarpamma TepMoo6paboTku Heat treatment sequence

3akanka / Hardening

3" npeaBapuTenbHbIN Harpes
3"preheat stage k

2" npeABapUTENbHLIN HArpeB
2¢preheat stage

[] Macno/ConsiHasi BaHHa/Bakyym
Oil/Salt bath/Vakuum

.\.

X
‘.
\

1" npeaBapuTensHbIN HAarpes
PR WA TS Ufe ) )
1% preheat sta 1" oTnyck 2% oTnyck
R g 1%'tempering 2" tempering 3 omnyck
3 tempering

OxnaxaeHve B
neuu

Temnepasypa ; Tempsialiue

|
CHATHe
= HanpsHkeHUn
|
rm—  ————————————
KoHTponb TBepaoctu KoHTponb TBepaoctu
Bpewms/Time Hardness test Hardness test
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Teeppoctb B HRC / Hardness in HRC

OTnyck: Tempering:

MegneHHbin  HarpeB o  Temnepatypbl Slow heating to tempering temperature im-
oTnycka cpasy nocne 3akanku/pems mediately after hardening/time in furnace: 1
BblAepXkn B neun — 1 yac Ha kaxgple 20 mm hour for every 20 mm of workpiece thick-
TOMLWMHbI 3aroTOBKW, HO HE MeHee 2-x Yacos/ ness, but not less than 2 hours/ air cooling
oxnaxgeHune Ha Bo3gyxe (MMHMManbHoe (minimum holding time: 1 hour).

Bpems BblAepxKku — 1 vac).

1711 27 OTNYCK — ANS AOCTIKEHMS KEnaemor 1*'tempering and 2" tempering to desired
paboyer TBEpOOCTH. working ha_rdness.
CpeaHue 3HadeHust nonyyaemoit TeepgocTy Average obtainable hardness values are

nokasaHbl Ha AuarpaMme oTnycka. shown in the tempering chart.

3" 0Tnyck — Ans CHATUS HANPSDKEHWIA. 3"tempering for stressrelieving,

Mpu TemnepaType Ha 30 — 50°C (80 — 122°F) 30 - 50°C (86-122°F) below highest tempe-
HIDKe HavBbICLLIEN TemnepaTypbl OTMycKa. ring temperature.

[locTturaemas TBepAOCTbL NOCAE OTNyCKa: Obtainable hardness after tempering:
67 — 69 HRC. 67 - 69 HRC.

[dunarpamma oTnycka Tempering chart

Temnepatypa sakanku: 1200°C (2192°F).
Pa3mepbl obpasua: ksagpat 20 MMm.

Hardening temperature: 1200°C (2192°F)
Specimen size: square 20 mm

70
65 \
/ \
60 \\
55 \
50
20 300 400 500 600 700°C
68 572 752 932 1112 1292°F

Temnepartypa otnycka °C / Tempering temperature °C

O6paboTka NOBepXHOCTU Surface treatment

AsoTtupoBaHue Nitriding:
BosmoxHo rasosoe n nnasmeHHoe  Parts made from this steel can be bath,
a3oTupoBaHve, a Takke asoTvpoBaHve B  plasmaand gas nitriding.

BaHHe.
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Ounarpamma TepMokuHeTnueckoro Continuous cooling CCT curves

pacnaga aycTeHuUTa npu
OXNaXaeHuu.
XumMmunyeckmm cocTtaB B % C Si Mn P S Cr Mo V W Co

Chemical analysis, in %

1,06 0,19 0,28 0,018 0,012 3,78 9,16 1,24 165 7,59

Temnepatypa aycteHusaumm: 1190°C (2174°F)
Bpems Bbigepxku: 150 cekyHa.

TBeppocTtb B HV.
5...88 — ¢paza B %.
0.03...9.7 — napameTp oxnaxgeHus, T.e.
AnNUTenbHOCTb oxnaxaeHus oT 800 go 500°C
(1472 — 932°F) B s X 102 K/MUH.
5...1 K/MUH. — cKOpOCTb oxNnaxaeHust B K/MuH.
B uHTepsare 800 — 500°C (1472 — 932°F)
Ms — Ms’ ... HTepBan rpaHuy, 3epeH
MapTeHcuTa.

Austenitising temperature: 1190°C (2174°F)
Holding time: 150 seconds

Vickers hardness
5...88 phase percentages
0.03...9.7 cooling parameter, i.e. duration of
cooling from 800-500°C (1472-932°F) in s x
1025 K/min ....1 K/min cooling rate in K/min in
the 800 - 500°C (1472 - 932°F) range
Ms-Ms’ ....range of grain boundary martensite

Temnepatypa B °C / Temerature °C

CekyHppl/ Seconds
MuHyTbl / Minutes
Bpewms / Time Yacwbl / Hours

[Hn / Days

KonuyectBeHHas cha3zoBas guarpamma Quantitative phase diagram

A.... AycTtenuT / Austenite
B.... Bewinut / Bainite

M.... MapteHcut / Martensite
P.... Mepnut / Perlite

Lk... NNenebyputHbIn kapbun / Ledeburite carbide
RA.. OctatouHbin aycteHut / Retained austenite

- - - - Oxnaxpgenwne B macne/ Oil cooling
- « - OxnaxpgeHve Ha Bosayxe / Air cooling

1 .... Kpomka nnu nosepxHoctb / Edge or face
2 .... CepguesuHa / Core

MapameTp oxnaxaexus / Cooling parametr

dasa B % / Phase procentage

LnameTp, mm / Diameter, mm

Bpewms oxnaxaeHus ot 800 go 500°C B cekyHgax / Cooling time from 800-500°C in seconds
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OwuarpamMmma n3oTepmMmyeckoro Isothermal TTT curves
npeBpaLleHusi ayCTeHuTa

Xvmunyecknii coctaB B % C Si Mn P S Cr Mo \Y W Co
Chemical composition % 1,06 0,19 0,28 0,018 0,012 3,78 9,16 124 165 7,59

Temnepatypa ayctenusaumm: 1190°C (2174°F)
Bpewms Bbiaepxku: 150 cekyHA

Austenitising temperature: 1190°C (2174°F)
Holding time: 150 seconds

Temnepatypa®C / Temperature®C

CekyHppl / Seconds

MuHyTbl / Minutes
Bpewms / Time Yacsl / Hours

[Hn /Days
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PekomMmeHaauum no mexaHM4eckom o6paboTke

(B OTOXOKEHHOM COCTOSIHUW, CpedHUe 3HaYeHns1)

ToueHue TBepaocnnaBHbIM UHCTPYMEHTOM

ny6uHa pe3aHus, MM 05-1

1-4 4-8 cBbiwe 8

Monava, Mm/ob. 01-0,3 02-04 03-06 05-15
BOHLERIT- mapka SB10,SB20, SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO -mapka P10,P20 P10,P20,M10 P30,M20 P30,P40
CKkopocmb pe3aHusi, M/MUH.

CMeHHble TBEpAOCHMNaBHbIE NNaCTUHbI

CTOMKOCTb KPOMKM 15 MUH. 210- 150 160 - 110 110 - 80 70 - 45
HananHble TBEpAocnnaBHbIe NNacTUHbI

CrofikocTs kpotin 30 MiH. 150 - 110 135 -85 90 - 60 70-35
HanaiHble TBEepAocnnaBHbIe NNacTUHbI

CTOMKOCTb KPOMKM 15 MUH.
BOHLERIT ROYAL 121/ 1SO P20 no 210 no 180 fo 130 no 80
BOHLERIT ROYAL 131/ISO P35 0o 140 0o 140 0o 100 0o 60
Yrnbl pe3aHus 4na MHCTPYMEHTa C HanarHbIMy
TBEpAOCNIaBHbIMM NacTUHaMu
MepeaHun yron 6-8° 6-8° 6-8° 6-8°
3agHun yron 6-12° 6-12° 6-12° 6-12°
Yron HaKnoHa pexyLLeit KPOMKM 0° -4° -4° -4°
ToueHue ObICTPOPEXYLUNM MHCTPYMEHTOM
ny6uHa pesaHus, MM 0,5 3 6
Monaua, mm/006. 0,1 0,4 0,8
BOHLER/DIN-mapka S700 / DIN S10-4-3-10
Ckopocmb pe3aHusi, M/MUH.
CTo1KoCTb KpOMKM 60 MUH. 30-20 20-15 18- 10
3agHun yron 14° 14° 14°
MepeaHwit yron 8° 8° 8°
Yron HakrnoHa pexyLuein KpoMKu -4 -4 -4

®dpesepoBaHMe TBepPAOCNIIaBHbLIM UHCTPYMEHTOM
Mogaya, Mm/3y6 no 0,2 0,2-0,4
Ckopocmb pe3aHusi, M/MUH.
BOHLERIT SBF / ISO P25 150 - 100 110 - 60
BOHLERIT SB40 / 1ISO P40 100 - 60 70 - 40
BOHLERIT ROYAL 131/ISO P35 130 - 85 -

CBepneHMe TBepaocnnaBHbIM UHCTPYMEHTOM
[OunameTp cBepna, Mm 3-8 8-20 20 - 40
Mopnaua, 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 npv BepnHe 115-120° 115-120° 115-120°

MepegHun yron 5° 5° 5°
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Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 05t01 1to4 4108 over 8
feed, mm/rev. 0.1t00.3 0.2t00.4 0.3t0 0.6 0.5t01.5
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 210to 150 160to 110 110to 80 70 to 45
brazed carbide tipped tools

edge life 30 min 150to0 110 135t0 85 90 to 60 70to 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 610 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 30to 20 20to 15 181to 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 t0 0.2 0.2t00.4

cutting speed, m/min

BOHLERIT SBF/1SO P25 150 to 100 110 to 60

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

BOHLERIT ROYAL 131/1SO P35 130to 85 -

Drilling with carbide tipped tools

drill diameter, mm 3t08 81020 2010 40

feed, mm/rev. 0.02t0 0.05 0.05t00.12 0.12t00.18

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

cutting speed, m/min 50t0 35 50t0 35 50to 35

top angle 115to0 120° 115to0 120° 11510 120°

clearance angle 5° 5° 5°
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dusnyeckne xapakrepucTuku Physical properties

MnoTtHOCTL Npw/

DENSItY @t .....vevveeeveeeieeeeeeeeeeeeee s 20°C (68°F) ......... 8,30 ......... kr/am®
TennonpoBoaHOCTbL Npu /
Thermal conductivity at ...........cccceveene 20°C (68°F) ......... 19 ... B/(m.K)
YaenbHasi TeNNoemMKocTb npu /
Specificheatat ...........cccccvveevincinnennn 20°C (68°F) ......... 460 .......... hx/(kr.K)
OneKTpuyeckoe ConpoTmBreHne npu /
Electrical resistivity at ...........ccccccovuee.. 20°C (68°F) ......... 0,65 ........ Oom/mMm2m
Moaynbe ynpyroctu npu /
Modulus of elasticity at ...................... 20°C (68°F) ......... 217x103...H/mm?
Tewmnepatypa / Temperature| 106 m/(m.K)
KoadhdmumeHT Tennosoro 100°C 212°F 11,0
pacu.mperg)mn B UHTepBane ot 20°C go 200°C 392°F 11,5
....C, 106 m/(M.K) npu 300°C 572°F 11,9
Thermal Expansion between 20°C 400°C 752°F 12,3
(68°F)and ...°C (°F), 10°® m/(m.K) at 500°C 932°F 12,4
600°C 1112°F 12,5
700°C 1292°F 12,5

YTto KacaeTcs npumeHeHus M aTanoB npouecca, As regards applications and processing
KOTOpble He Bbinu yNnoMsiHyThI crieuunanbHo B steps that are not expressly mentioned in this aton
Tabnuue onvcaHus npogykTa, ux cneayet product description/data sheet, the yTouHATE C Hamu B
KakgoM oTaenbHoM cnyyae. customer shall in each individual case be

required to consult us.
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