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BOHLER S600

CpaBHUTENbHbIN aHanu3 Qualitative comparison of the
OCHOBHbIX CBOMCTB CTanewu major steel properties
BOHLER KpacHocTomnkocTb/ | Y'3HOCOCTOMKOCTb. BsaskocTb/ Wnngpyemocts/ MpoyHocTb Ha
Grade / Mapka Red hardness Wear resistance  Toughness Grindability C’KaT”zlt?:nrgf':ess've

S200

S400

S401

S404

S500

S600

S607

S700

S705

S390
MICROCLEAN

S590
MICROCLEAN

S690
MICROCLEAN

S790
MICROCLEAN

Llencto aton Tabrnuubl ABNSeTCA NOMOWbL B This table is intended to facilitate the steel
Bbi6ope cTanu. OAHaKo, oHa He NPUHUMAET BO  choice. It does not, however, take into

BHMMaHWEe  pas3HoobpasHble  HanpsikeHHble  account the various stress  conditions
COCTOSIHMSA, BO3HMKawLlMe B 3aBMCUMOCTM OT  imposed by the different types of applica-
Pas3nNMYHbIX YCIOBUI 3KCNyaTaumu. tion.

Halum TexHuyeckue KoHCynbTaHThl ByayT pagel  Our technical consultancy staff will be glad to
nomoys Bam B pelennn nobeix Bonpocos, — assist you in any questions concerning  the
CBA3AHHbIX C WCMONb3oBaHMeM u obpaboTkoit  USe and processing of steels.

cTanemn.




BOHLER S600

CBouncrtBa

Properties

Bonbgpam-monubaeHoBass  GbicTpopexxyLuas
cTanb C OTNIMYHOW BSI3KOCTBIO W PEXyLLUMU
CBOWCTBaMU, nNpeaHa3Ha4YeHHasi Ansi cambiX
pasnuyHbIX NprvMeHeHui. CyliecTByeT Takke
cneuunanbHas Mapka BOHLER S600
ISORAPID gnsa uHcTpymMeHTOB, paboTalowmx B
TSKENbIX YCIOBUSIX.

BOHLER S601 — aTo MoauduUMpoBaHHas
Bepcua BOHLER S600, cooTseTcTayloLlas
cneundukaumm 3akas4dvka ana AlSI M2.

CyluectayeT Takke apyras mapka
bbiCTpOpexylleid cTanmu  Toro e Tuna
(BOHLER S614), koTopas 6bina cneuvansHo
pa3paboTa [AOns NpOWM3BOACTBA ChvpanbHbIX
cBepn ¢ nomowhbio npouecca Rhode-
Dorrenberg (cnupanbHasi HakaTka).

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).

MpumeHeHune Applications

MeTumkn, cnupanbHble cBepna, pasBepTku, Taps, twist drills, reamers, broaching
npoTskkM, nunbl, dpe3bl Bcex Tunos, tools, metal saws, milling tools of all types,
AepeBoobpabaTbiBatoLLmnii MHCTPYyMeHT,  woodworking tools, cold work tools.

XOroAHOLWTaMMNoBbIN WHCTPYMEHT.

XumMuyeckum coctaB

(cpeaHee copepxaHue B %)

Chemical analysis

(Average values, in %)

C Si Mn Cr Mo V W
0,90 0,25 0,30 4,10 5,00 1,80 6,40
CooTBeTCTBME 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

FNopsivyas hopmoBKa

Hot forming

Koska:

1100 - 900°C
MeaneHHoe oxnaxaeHwe B
TEPMOU30MNALMOHHOM MaTepuane.

ne4yn  uvnu

Forging:

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

TepmMoobpaboTka

Heat treatment

OTxur:

770 - 840°C / MepneHHoe KOHTponupyemoe
oxnaxgeHne B neun (10 - 20°C/yac) po
npucepHo 600°C, panbHelwee oxnaxpeHue
Ha BO3ayXxe.

TBepaocTb nocne omkura:

max. 280 HB.

CHATWE HanpsKeHWi:

600 - 650°C

MepaneHHoe pxnaxaeHve B neyw.
MpeaHasHa4YeHO [AMS CHSTUSI  HanpPshHKEHWN,
NnonyyYeHHblX B  pe3ynbTate  AnuTenbHOn
MexaHuU4ecKow obpaboTku unm npu
N3roTOBMEHUN MHCTPYMEHTA CO CIIOXHON
reomeTpuen. [locne cKBO3HOro nporpesa
BblAepXnBaTb B HEMTpanbHON aTmocdepe
1-2 vaca.

3akarnka:

1190 - 1230°C

Macno, consHas BanHa (500 - 550°C),
BaKyyM.

BepxHee 3HaueHve TemnepaTyp - Ans
netanen npocto OpMbl, HWXKHee — Ans
netanen CINOXHOM copmbl. Ons
XONOAHOLLTAaMMOBOrO WHCTPYMEHTa TaKxe
BaXXHO BblAepXuBaTb HWKHUA YPOBEHb
TemnepaTyp ANst JOCTWKEHUst HambonbLuen
BA3KOCTU. Bpems  Bbligepxku  nocne

nporpeBa BCEro CeYEeHWUsl 3aroToBKM —
MuHUMym 80 cekyHa, Ans OOCTaTOMHOro
pacTBopeHusi kKapbmaos.

MakcumansHoe Bpemsa Bbiaepkkn — 150
CekyHO BO u30exaHne BO3HWKHOBEHMS
nedekToB.

Ha npaktuke wucnonb3yetca Bpems OT
NMOMELLEHNS 3arOTOBKM B COJSIHYIO BaHHYy
nocne npeaBapuTeNbHOTO HarpeBa 4o
BblHUMaHWA (BKMOYasi aTanbl Harpeea [0
onpeaeneHHon NOBEPXHOCTHOW
TemnepaTypbl U NPOrpeBa BCEro CEYEHUs).
CMm. gnarpamMmmbl BpEMEHW NOTPYXEHWUSI.
Takke BO3MOXHa BakyyMHasi 3akanka.
Bpemsi BblOepXKM B BaKyyMHOW re4u
3aBMCMT OT pasmepa 3aroTOBKM U
napamMeTpoB Nneyu.

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 1 to 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

Temnepatypa / Temperature

OvarpammMa BpeMeHU NorpyxeHus (consiHasi BaHHA)

Bpewmsi aycteHusaumm
(TeMnepatypa 3akarku)

80 CekyH

------ 150 CekyHa
MpenBopuTENbHLIV Harpes 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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OunameTp B MM / Diameter in mm
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Ounarpamma TepMoo6paboTku

3akanka / Hardening

Heat treatment sequence

3" npeaBapUTEnbHLIt Harpes
3" preheat stage

2" npenBapuTEnbHbIN Harpes
2¢ preheat stage

[ Macno/ConsHas BaHHa/Bakyym
\ Oil/Salt bath/Vakuum

1" npeaBapuTENbHbIA Harpes

1** preheat stag

\ 1" oTnyck
1% tempering

OxnaxgeHve B
neyun/Cooling in
furnance

CHaATue
HanpsxeHun

2" otnyck ;
2" tempering 3" otnyck
3™ tempering

KoHTpornb TBepaocTy KoHTpornb TBepaocTy

Bpewmst/Time Hardness test

Hardness test




BOHLER S600

OTnyck:

MeganeHHbIN HarpeB [0 TemnepaTypbl OTrycka
cpady nocne 3akanku / Bpemsl Bblaepxku: 1
Yac Ha kaxaple 20 MM TOMLLMHBI 3aroTOBKM, HO
He MeHee 2 YacoB / oxnaxaeHue Ha Bo3ayxe
(MMHUManbHOe Bpemsi BblAepxKu: 1 yac).

1% 11 2°" oTNycK NPOBOASTCS ANS NONyYEHWst

Xenaemon paboyen TBepAOCTH.
Ha puarpamme oTnycka nokasaHbl cpefHue
3Ha4eHus Nony4yaemMoii TBEpAoCTU.

3" oTnyck npoBoguTcst  ANS  CHATUS
HanpshkeHWn npu Temnepatype Ha 30 — 50°C
HIXE HauBbICLLEN TeMnepaTypbl OTrycKa.
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.

HOwnarpamma oTnycka

Tempering chart

Teeppoctb B HRC / Hardness in HRC

TemnepaTtypa 3akanku: 1210°C
Pasmep o6pasua: 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
Temnepatypa otnycka / Tempering temperature
68°F 572°F 752°F 932°F 1112°F 1292°F
O6paboTka NOBEPXHOCTU Surface treatment
A3oTupoBaHue: Nitriding:
Bo3amoxHo rasoeoe n nnasmeHHoe Parts made from this steel can be bath,
a3oTvpoBaHMe, a Takke asoTupoBaHue B plasma and gas nitriding.
BaHHe.




BOHLER S600

Ounarpamma TepMokuHeTuyeckoro Continuous cooling CCT

pacnaga ayCTeHUTa npu curves
oxnaxgeHun.
Xumunueckuii coctas, B % C Si Mn P S Cr Mo \% w
Chemical analysis, in % 0,88 0,22 0,35 0,021 0,011 412 497 1,77 6,50
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BOHLER S600

OwarpaMmma n3otepmMmn4eckoro Isothermal TTT curves
npeBpalleHnUs aycTeHnTa

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

TemnepaTypa ayctenusaumn: 1210°C of *©
Bpewms Bbigepxku: 150 cekyHa 2192 1200

+ 2012 1100

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

=+ 1832 1

1652 900 Acib (2K
] ) Acte (2K/m

4 9328 s00 "-T
o

+ 755w 400

Fa\
/
la

&

2

'#l

-

0 V3] 107 02 104 [
CekyHabl / Seconds T2 2 8 15 60

MunyTsl / Minutes 1 2 4 8 1624
e remm
1 2 5
[Hwn / Days

Yacsbl / Hours

Bpewmsi / Time




BOHLER S600

PekomMeHgaumm no mexaHM4eckom obpaboTke

(B OTOXOKEHHOM COCTOSIHWM, CpeaHMe 3HAYeHNsT)

ToyeHue TBepaocnnaBHbIM UHCTPYMEHTOM

nybuHa pe3aHusi, Mm

0 106 0,5-1 1-4 4-8 cebille 8
OAata, MM/OD. 0,1-03 0,2-04 0,3-06 05-15
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/MUuH
CmMeHHble TBepAoCcnaBHble MacTUHbI
CTOWMKOCTb KPOMKM 15 MUH. 210-150 160 - 110 110 - 80 70 -45
HanaiiHble TBepAoCnnaBHbIe NIACTUHbI
CronkocTb KpoMku 30 MUH. 150 - 110 135 -85 90 - 60 70 -35
HananHble TBepAocnnaBHble NnacTUHbl
CTOMKOCTb KPOMKM 15 MUH.
BOHLERIT ROYAL 121/ 1SO P20 [0 210 no 180 po 130 o 80
BOHI ERIT ROYAIL 131/1SO P35 0o 140 0o 140 0o 100 0o 60
Yrnbl pe3aHns anst UHCTPYMEeHTa ¢
HanarHbIMW1 TBEPAOCMN1aBHbIMM MlacTUHAMM
MepepnHwii yron 6-8° 6-8° 6-8° 6 -8°
3agHuii yron 6-12° 6-12° 6-12° 6 -12°
Yron HakrnoHa pexyLuen KpoMKu 0° -4° -4° -4°
TouyeHne ObITPOPEXYLUM MHCTPYMEHTOM
nybuHa pesaHus, mm 0,5 3 6
Mopava, Mm/06 0,1 0,4 0,8
BOHLER/DIN-mapka S700 / DIN S10-4-3-10
Ckopocmb pe3aHusi, M/MUH.
CTONKOCTb KpOMKM 60 MUH. 30-20 20-15 18-10
lMepeaHun yron 14° 14° 14°
3agHui yron 8° 8° 8°
Yron HaknoHa pexylLuei KPOMKU -4° -4° - 4°
d)pesepOBaHMe TBepaocnnaBHbIM MHCTPYMEHTOM
Mogaya, Mm/3y6 0o 0,2 0,2-0/4
CKopocmb pe3aHusi, M/MUH
BOHLERIT SBF /ISO P25 150 - 100 110 - 60
BOHLERIT SB40/I1SO P40 100 - 60 70-40
BOHLERIT ROYAL 131/ISO P35 130 -85 -
CBepneHMe TBepaocnnaBHbIM MHCTPYMEHTOM
[Ouametp ceepna, Mm 3-8 8-20 20-40
Mopaya, Mm/06 0,02 - 0,05 0,05-0,12 0,12-0,18
BOHLERIT / ISO-Mapka T1.c. HB10/K10 HB10/K10 HB10/K10
CKkopocmb pe3aHusi, M/MUH 50 - 35 50-35 50 -35
Yron npu BepLUnHe 115 -120° 115 -120° 115-120°
3agHun yron 5° 5° 5°




BOHLER S600

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/I1SO 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



BOHLER S600

dusnyeckue cBomncTea

Physical properties

MnoTtHoCTb Npw /
Density at

TennonposogHocTb npu /
Thermal conductivity at

YpenbHas TennoemkocTs npu /
Specific heat at

AneKTpuyeckoe conpoTuBeHne npu /
Electrical resistivity at

Mopgynb ynpyroctv npu /
Modulus of elasticity at

......... 8,10 ........kr/am
......... 19 ...........B/(M.K)
......... 460 ..........0x/(kr.K)
......... 0,54 ........OM.MM“ /M

Temnepatypa / Temperature 107

m/(M.K)
KoadpdpumumeHT TenJ'|0|3oroOC 100°C 212°F 115
pactipert 3;?32;?%‘*”‘?“20 Ao 200°C 392°F 11,7
300°C 572°F 12,2
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

YUTo kacaeTcs npuMeHeHus 1 aTanoB npouecca, As regards applications and processing

KOTOpble He 6binu YNOMAHYTbI cneunanbHO B
aToN Tabnuue onucaHus npoaykra, ux cnegyert
YTOYHATb C HAMU B KaXXOM OTAESIbHOM Cly4vae.

steps that are not expressly mentioned in this
product description/data sheet, the
customer shall in each individual case be
required to consult us.

11
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Your partner: 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, npefHas3HauYeHbl TONbKO AJ1si nepeaayy OCHOBHON MHAPOPMaLIMK U HU K YEMY He
o06s3biBaloT  koMnaHuio. Obs3aTenbCTBa HakmnagblBaloTCs TOMbKO B ClydYae HanmuumMs  KOHTpakTa, B KOTOPOM
nopobHble AaHHble YeTKO OroBOpeHbl kak ob6sisaTenbcTBa. [pU NpPoM3BOACTBE Halleid MPoAyKUMM He WUCMoSb3yoTcs
BeLLEeCTBa, BpeaHble ANs 340POBbs UM 030HOBOIO CIOS.

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.



