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CpaBHUTENbHbIN aHanu3  Qualitative comparison of the
OCHOBHbIX CBOWCTB CTanen major steel properties
BOHLER KpacHoctolikocTe/ | A3HococTomkocT/|  BsiskocTb/ LLUnucbyemocTs/ ”P%HOCTI: Ha
Grade / Mapka Red hardness Wear resistance|  Toughness Grindability c”(aT”Ztre%'gtpt:ess"’e

S200

S400

S401

S404

S500

S600

S607

S700

S705

S390
MICROCLEAN

S590
MICROCLEAN

S690
MICROCLEAN

S790
MICROCLEAN

Lienbio aToi Tabnuupl SBISETCA NOMOLLb B This table is intended to facilitate the steel
Bblbope cTann. OgHako, oHa He NPUHUMaeT BO choice. It does not, however, take into account
BHMMaHMe  pas3HoobpasHble  HanpsbkeHHble  the various stress conditions imposed by the
COCTOSHUSA, BO3HWUKalOLNe B 3aBUCUMOCTU OT different types of applica- tion.

pasnnyHbIX YCNOBUI AKCNyaTauuu. Our technical consultancy staff will be glad to
Halum TexHudeckue KoHCynbTaHTbl ByayT pagbl — assist you in any questions concerning the use
nomous Bam B pelieHun nioBbix Bonpocos, —and processing of steels.

CBSI3aHHbIX C MCMOnb3oBaHWeM u obpaboTkon

cTanen.




BOHLER S600

CBocTtBa

Properties

Bonbdpam-monunbaeHosas  BbicTpopexyLyas
cTanb C OTNWNYHOW BASKOCTBIO U PEXyLUMMM
CBOWCTBaMW, NpefHas3HavyeHHas Aans  cambix
pasnuyHbIX NpuMeHeHnin. CyLecTByeT Takke
cneuunanbHas Mapka BOHLER S600
ISORAPID anst MHCTpyMeHTOB, paboTatoLmx B
TSOKENbIX YCNOBUSIX.

BOHLER S601 — aT0 MoAucMUMpOoBaHHas
Bepcuss BOHLER S600, cooTtBeTcTByloLas
cneundukaumm 3akasdmka ans AlSI M2.

CyuectByeT Takke apyrasi Mapka
GbICTpOpeXyLLe cTanM TOro e Tuna
(BOHLER S614), koTopas 6bina cneumansHo
paspabota ANs NPOW3BOACTBA CNMparbHbIX

Tungsten-molybdenum high speed steel with
excellent toughness and cutting properties, for
a wide variety of uses. BOHLER S600 is also
available in the special grade ISORAPID for
heavy duty tools.

BOHLER S601 a modified version of BOHLER
S600 and corresponding to customer’s
specifications for AISI M2.

Another HSS grade of the same type is
available which was specifically developed for
making twist drills by the Rhode-Dorrenberg
(twist rolling) process (BOHLER S614).

cBepn € nomowpio npouecca  Rhode-
Dorrenberg (cnvpanbHas HakaTka).
MpumeHeHue Applications
MeTunkn, cnupanbHble cBepna, pasBepTku, Taps, twist drills, reamers, broaching tools,
npoTskkn, nunbl, dpe3bl  BCex Tunos, metal saws, milling tools of all types,
AepesoobpabaTbiBarowmn MHCTpymeHT,  woodworking tools, cold work tools.
XOSOAHOLUTAMMOBBIA MHCTPYMEHT.
Xumunyeckum coctaB Chemical analysis
(cpepHee copepxaHue B %) (Average values, in %)
C Si Mn Cr Mo Vv W
0,90 0,25 0,30 4,10 5,00 1,80 6,40
CooTBeTCcTBME CTaHAApTaM Standards
DIN/EN AlSI UNS BS
~1.3554 LW ~M2reg.C ~T11302 BM2
<1.3343>
HS6-5-2
UNE UNI JIS GOST
F5603 HS6-5-2 SKH51 ~ R6M5
6-5-2 ~ X82WMoV6 5
SIS AIR AFNOR
2722 ~ E-Z85WCDV6 ~Z80WDCV6

~Z90WDCV06-05-04-02




BOHLER S600

MNops4vasa chopmoBKa Hot forming

Koska: Forging:

1100 - 900°C 1100 to 900°C (2012 to 1652°F)

MenneHHoe oxnaxgeHue B neus wurm - Slow cooling in furnace or in thermoinsulating

TepMousonAaAunoHHOM MmaTepuane.

material.

TepmoobpaboTka

Heat treatment

Omxur:

770 - 840°C / MeaneHHoe KOHTponupyemoe
oxnaxgeHne B neun (10 - 20°C/yac) po
npucepHo 600°C, panbHellee oxnaxgeHue
Ha Bo3gyxe.

TBepAoCTb Nocne oTxura:

max. 280 HB.

CHsATUE HanpspKeHWIA:

600 - 650°C

MepgneHHoe pxnaxaeHve B neyu.
MpeaHasHayYeHo ANa CHATUS HaNPSHXKeHUN,
MOMyYeHHbIX B  pe3ynbTate  AnUTenbHOW
MexaHU4YeCcKon 0bpaboTku unm npwu
N3roTOBMEHUN NHCTPYMEHTA CO CIIOXHON

reomeTpueii. [locne ckBo3HOro nporpesa
BblAEpXXMBaTb B HEWTpanbHoOW aTMmocdepe

1-2 vaca.
3akarnka:

1190 - 1230°C
Macno, consHas
BaKyyM.
BepxHee 3HaueHve Temnepartyp — Ans
peTanen npocTon popMbl, HUXHee — Ans
netanew CIOXHOM dopMmbl. Ona
XOMNOAHOLLTaMMNOBOro MHCTPYMEHTA Takxke
BaXKHO BblAEPXKMBaTb HVXXHUA YPOBEHD
TemnepaTtyp Ans QOCTUXKEHUs HambonbLuen
BA3KOCTM. Bpems  Bblgepxkm  nocne
nporpesa BCEro ceyYeHnsi 3aroToBKU —
MUHUMYM 80 cekyHA, OnS 4OCTaTovHOro
pacTBOpeHUst kKapbuaos.

BaHHa (500 - 550°C),

MakcumaneHoe Bpems Bblgepxku — 150
cekyHa BO wu3bexaHne BO3HWKHOBEHMS
nedeKToB.

Ha npakTvke wucnonb3yeTtcss Bpemsi OT
NMOMELLIEHUS] 3arOTOBKM B COMSIHYO BaHHY
nocne npeaBapuTENbHOrO HarpeBa [0

BblHUMaHUs (BKMOYasi aTanbl HarpeBa [0
onpegeneHHom NOBEPXHOCTHOM

TemnepaTypbl U NPOrpeBa BCEro ceyveHust).
CM. amarpaMmbl BpEMEHM MOorpyXeHus.
Takke BO3MOXHa BakyyMHas 3akarka.
BpeMmsi BbILEPXKM B BAKYYMHOW neyn
3aBUCUT OT pa3mepa  3aroTOBKM W
napameTpoB neyu.

Annealing:

770 to 840°C (1418 to 1544°F) / Controlled slow
cooling in furnace ( 10 to 20°C/h / (50 to 68°F/h)
to approx. 600°C (1112°F),

air cooling.

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 atmosphere for
1to 2 hours.

Hardening:

1190 to 1230°C (2174 to 2246°F)

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

Upper temperature range for parts of simple
shape, lower for parts of complex shape. For
coldworking tools also lower temperatures are of
inportance for higher toughness. Soaking time
after heating up the whole section of a
workpiece 80 seconds 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 removing
(including the stages of heating to the specified
surface temperature and of heating 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.




BOHLER S600

TemnieRatypa / Tempsiaiie

Awnarpamma BpemeHU norpyxeHus (ConsHas BaHHa)

Bpewms aycteHusauum
(Temnepatypa 3akanku)

80 CekyHa
------ 150 CekyHz
MpeaBopuTEnbHbBIA HarpeBs npu
550°C, 850°C 1 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).
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Ounarpamma TepMoo6paboTku

3akanka / Hardening

Heat treatment sequence

3" npeaBapuUTenbHbIN Harpes
3“preheat stage

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

2" npensapuTRnkstiAHATRRE LTS
2" prehgatsigemeat stag

1" npeaBapuTernbHbIi HAarpes

\ 1% oTnyck

1** preheat stag 1% tempering

OxnaxgeHve B
neun/Coolingin
furnance

2" otnyck )

) 5
2" tempering 3" otnyck
3" tempering

CHATHe
HanpsXXeHnin
g
— e ———————
KoHTponb TBepagoctu KoHTponb TBepaoctu
Bpewms/Time Hardness test Hardness test




BOHLER S600

OTnyck:

MeaneHHbI HarpeB Ao TemnepaTypbl OTnycka
cpa3dy nocrne 3akanku / Bpemsi BbiOepxku: 1
Yac Ha kaxable 20 MM TOSMLWMHBI 3aroToBKU, HO
He MeHee 2 4YacoB / OxNnaxaeHue Ha BO3AyXe
(MUHMManbHoe Bpems Bbigepxku: 1 yac).

1% 1 2°% oTIyCK NPOBOAATCA ANS NOMYyYeHNs
xenaemoli paboyei TBEpaOOCTH.

Ha guarpamme otnycka nokasaHbl cpegHue
3HaYeHus nony4aemol TBEPAOCTU.

3" oTnyck npoBoauTcA  ANA CHATMA
HanpsbkeHun npu Temnepatype Ha 30 — 50°C
HWXe HauBbICLLEN TeMnepaTypbl OTNyCKa.
TBepaocTb nocne oTnycka:

64 - 66 HRC.

Tempering:

Slow heating to tempering temperature im-
mediately after hardening/time in furnace: 1
hour for every 20 mm of workpiece thickness,
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 tempering
temperature.

Obtainable hardness after tempering:

64 - 66 HRC.

[AnarpamMmma otnycka

Tempering chart

Teeppoctb B HRC / Hardness in HRC

TemnepaTypa 3akanku: 1210°C
Pa3wvep obpasua: kBagpat 20 mm

Hardening temperature: 1210°C (2210°F)
Specimen size: square 20 mm

70
65
N\
— \

60 \

55 \\

50

20°C 300°C 400°C 500°C 600°C 700°C
TemnepaTtypa otnycka / Tempering temperature
68°F 572°F 752°F 932°F 1112°F 1292°F

O6paboTka NOBepXHOCTU Surface treatment
AszoTupoBaHue: Nitriding:
Bo3smoxHo rasoeoe n nnasmeHHoe  Parts made from this steel can be bath,
a3oTvpoBaHve, a Takke asoTvpoBaHve B  plasmaand gas nitriding.

BaHHe.




BOHLER S600

Onarpamma TepMokuHeTndeckoro Continuous cooling CCT

pacnapa aycTeHuTa npu curves
oxnaxgeHuu.
Xvmmnueckuin coctas, B % (o Sj Mn [=] S Cr Mo \Vj w
Chemical analysis, in % 088 022 035 0,021 0011 412 497 1,77 650
Temnepatypa aycteHusauuu: 1210°C i 56
Bpewms Bbigepxku: 150 cekyHn 5 1 =
2192 1200 \r«\ \:"S NI
42012 1100 N AN N N
O TeepaocTs B HV \ N\ \\ N N \ N
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\\ N[ VIA
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BOHLER S600

Ouarpamma nsotepmum4eckoro Isothermal TTT curves
npeBpaLleHusi ayCTeHuTa

Xvmuyeckuin coctas % C Si Mn P S Cr Mo \% W
Chemical composition % 0,88 0,22 0,35 0,021 0,011 4,12 4,97 1,77 6,5

TemnepaTypa aycteHusauum: 1210°C ;f ©
Bpems Bbiaepxku: 150 cekyHs 2192 1200

<+ 2012 1100

Austenitising temperature: 1210°C (2210°F)
Holding time: 150 seconds
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BOHLER S600

PekomeHaauum no mexaHM4eckom obpaboTke

(B OTOXOKEHHOM COCTOSIHWUMW, CpeaHune 3HadYeHns)

ToyeHue TBepaocnnaBHbIM MHCTPYMEHTOM

'ny6uHa pe3aHus, MM 05-1 1-4 4-8 cabile 8
Monava, Mm/o6. 0,1-0,3 0,2-0,4 0,3-0,6 0,5-1,5
BOHLERIT- Mapka T.c. SB10,SB20, SB10,SB20,EB10 SB30,EB20 SB30,SB40
ISO - mapka P10,P20, P10,P20,M10 P30,M20 P30,P40
CKopocmb pe3aHusi, M/MUH

CMeHHble TBepAOCMNaBHbIE NACTUHbI

CTOWMKOCTb KPOMKM 15 MUH. 210- 150 160- 110 110- 80 70 - 45
HanaiHble TBepAOCaBHbIe NIacTuHbI

CroitkocTb KpoMkit 30 MUH. 150- 110 135 -85 90 - 60 70-35
HananHble TBepaocnnasHble NNacTUHbI

CTONKOCTb KPOMKYM 15 MUH.

BOHLERIT ROYAL 121/ ISO P20 10 210 [0 180 [o 130 o 80
BOHI ERIT ROYAIL 131/1SO P35 0o 140 00 140 00100 0o 60
Yrnbl pe3aHns Ana MHCTpyMeHTa ¢

HanavHbIMV TBEPAOCMNABHbIMY NNIacTUHaAMM

MepegHun yron 6-8° 6-8° 6-8° 6-8°
3apHui yron 6-12° 6-12° 6-12° 6-12°
Yron HakrnoHa pexyLLuein KpoMKu 0° -4° -4° -4°
TouyeHue ObITPOPEXYLIMM MHCTPYMEHTOM

my6uHa pe3aHusi, Mm 0,5 3 6

Mopaya, mm/06 0,1 0,4 0,8

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

Ckopocmb pe3aHusi, M/MUH.

CTOWKOCTb KPOMKM 60 MUH. 30-20 20-15 18- 10

INepenHun yron 14° 14° 14°

3apgHuit yron 8° 8° 8°

Yron HakrnoHa pexyLlein KPOMKM -4° -4° -4°
deesepOBaHMe TBepaocnnaBHbIM UHCTPYMEHTOM
Mopaya, Mm/3y6 po 0,2 0,2-0,4
Ckopocmb pe3aHusi, M/MUH
BOHLERIT SBF / ISO P25 150 - 100 110 - 60
BOHLERIT SB40/ 1SO P40 100 - 60 70 -40
BOHLERIT ROYAL 131/ISO P35 130 -85 -
CBEPHEHMG TBepaocnnaBHbIM UHCTPYMEHTOM

OunameTp cBepna, MM 3-8 8-20 20-40

Mopava, Mm/06 0,02-0,05 0,05-0,12 0,12-0,18

BOHLERIT / ISO-Mapka T.c. 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°

3apgHuit 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 70to 45
brazed carbide tipped tools

edge life 30 min 150to 110 135to0 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° 6to0 8° 6 to 8° 6 to 8°
rake angle 61t012° 610 12° 6to12° 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/ISO 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 50to0 35 50t0 35 50to 35

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

clearance angle 5° 5° 5°

10



BOHLER S600

Pusnyeckue cBoncTea Physical properties

MnoTtHOCTL Npwn /

DENSItY @t ......vovveveveeeieeeeeeeeeeee e 20°C (68°F) ......... 8,10 ......... kr/am®
TennonpoBoaHOCTb Npu /
Thermal conductivity at ...........cccceveenee 20°C (68°F) ......... 19 .. B/(m.K)
YaenbHasi TENNoOemMKoCTb npu /
Specificheatat ...........ccoccvvcveiincinnnnne 20°C (68°F) ......... 460 .......... hx/(kr.K)
OneKTpuyeckoe ConpoTmareHne npu /
Electrical resistivity at ...........cccccvovuee.. 20°C (68°F) ......... 054 ... Om.MM%m
Moaynbe ynpyroctu npu /
Modulus of elasticity at ..................... 20°C (68°F) ......... 217x103...H/mm?
5
TemnepaTypa / Temperature 10
m/(m.K)
KoadhdmumeHT Tennosoro 100°C 212°F 11,5
pacu.mpekg)m B UHTepBane ot 20°C go 200°C 392°F 11,7
....C, 106 m/(M.K) npu 300°C 572°F 122
Thermal Expansion between 20°C 400°C 752°F 12,4
(68°F)and ...°C (°F), 10°® m/(m.K) at 500°C 932°F 12,7
600°C 1112°F 13,0
700°C 1292°F 12,9

YTto KacaeTcs npumeHeHus M 3TanoB npouecca, As regards applications and processing
KOTOpble He BbInu yNnoMsiHYThI crieuunanbHo B steps that are not expressly mentioned in this aTton
Tabnuue onncaHwsa npoaykTa, ux cnegyet product description/data sheet, the yTouHATL € Hamu B
KakgoM oTAenbHoM cnyyae. customer shall in each individual case be

required to consult us.
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- BOHLER

KoopauHaThbi: 000 «ectanbnuHe Boicoko SddekTrBHbIE

MeTtannsl PYC»
603069, HwxHun Hoeropog,
yn. OpexoBsckasi, 80
Ten.: 8 (831) 299-02-02
8 (800) 550-21-17
E-mail: general@voestalpine.com
www.bohlernn.ru

[aHHble, coaepxailimeca B aTOoN 6pom|ope, npegHasHa4vYeHbl TONbKO Ana nepenadn OCHOBHOW VIH(bOpMaLI,MM N HU K YEeMY He
00sa3bIBalOT komnaHuto. ObsA3aTenbCcTBa HaknaabiBalOTCA TONBKO B cnyyae Halnmyma KOHTpakTa, B KOTOPOM noao0OHble
OaHHble 4YeTKO OroBOpe€Hbl Kak obs3aTenbcTBa. Mpn npousBoacTBE HallerW MNPOAYKUMM He MCMOMb3YKTCS  BeLLecTBa,
BpenHble And 30opoBbA UM 030HOBOIO CIloA.

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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