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KadecTBeHHOe cpaBHeHMe OCHOBHbIX Qualitative comparison of the major

CBOWCTB CTaneu steel properties
BOHLER KpacHOCTOMKOCTS V|3HOCOCTO.VIKOCTI: BsaskocTb LUJTII/I(*)y(.%l.VIOCTb MpoyHOCTb Ha
Wear resistance| Toughness Grindability cxatne
Mapka / Grade | Red hardness

S200

S400

S401

S404

S500

S600

S607

S700

S705

S390

MICROCLEAN

S590

MICROCLEAN

S690

MICROCLEAN

S790

MICROCLEAN

Llenbto aToit Tabnuupl sienseTcs obnerdeHne Boibopa This table is intended to facilitate the steel
cTanu. OﬂHaKO, OHa He anHMMaeT BO BHWMaHMe choice. It does not’ however’ take into

pasHoobpasHble HanpPsXEHHbIe COCTOAHNA, gccount the various stress conditions
BO3HUKaKLWme B 3aBUCUMOCTUN OT pa3J‘IVIl-IHbIX ndOBMM imposed by the different types Of app“ca_
aKcnnyaTaumm. tion.

Hawwu TexHuueckue KoHCynbTaHTbl GyayT papbl Our technical consultancy staff will be glad

nomoyb Bam B peweHun  nioGbix BOMPOCOB, to assist you in any questions concerning




BOHLER 5390 MICROCLEAN

BOHLER S390 MICROCLEAN
Mopowkosas ObIcTpopexyLas
nponsseaéHHas METOAOM ropsiyero
N30CTaTU4ECKOro npeccoBaHus u3
MENKOAUCMEPCHOro  NOpoLlKa  BbICOKON
cTeneHn uuctotbl. B pesynbrate 3a cuér
Anddy3nMOHHOro npoLecca, MPOUCXOAALLEro
npy BbICOKWX [OaBMeHWM U Temnepatypax,
obecneuymBatoTCs BUPTYarbHble N30TPOMHbIE
CBOWCTBA.

cTalb,

CpaBHeHuWe pacnpegeneHus
kapbuga u pasvepa kapbuga (M =
100:1)

MaTepuran nopoLLKOBOW MeTannyprum

BOHLER S390 MICROCLEAN

is produced by powder-metallurgy me-
thods.

Segregation-free and homogeneous metal
powders of highest purity and adequate
granulation are processed to homoge-
neous and segregation-free high speed
steels of virtually isotropic properties in a
diffusion process taking place at high
pressures and temperatures.

Comparison of carbide distribution
and carbide size (M = 100 x)

Powder-metallurgy material

Ilntaga ctanb




BOHLER 5390 MICROCLEAN

CsoncTBa Properties

BbicTpopexyLias ctanb

npoussedeHa MeTodamu nopowkosor High speed steel produced by powder- me-
MeTannyprum [ xopoweri tallurgy methods with good red hardness,

KPaCHOCTOMKOCTbI, M3HOCOCTOMKOCTBIO U
NPOYHOCTLIO Ha cxaTue. TexHonorna MMV

npuaaet maTepuwany Takke
NpPeBOCXOAHYIO BSI3KOCTb n
o6pabaTbiBaEMOCTb, Hanpumep,

BEMUKOIENHYIO WNNGYEMOCTb.

compressive strength and wear resistance.
The PM technology imparts to the material
also excellent toughness and machinability
properties, e.g. highly satisfactory grindabi-

lity.

NpumeHeHne

Applications

BblCOKOHarpy>xeHHbIn
PEXYLUUN UHCTPYMEHT

Kak anst obpaboTku cTanen, Tak M ans
HUKENb- U TUTAHCOAEPXKALLMX Cr1aBOB.

dacoHHble dpesbl
YepBsYHbIe dpesbl
dpesbl

MPOTSHKKM BCEX TUNOB
METYMKN
cnvipanbHble cBEpna
nepku

pa3BEPTKU

oumeTannuyeckne NeHTbl Ans nun

NHCTpyMeHT paboTatoLwmin npu
3KCTPeManbLHOW KOMNpeccun

T.€. TOUHbIN BbIPYGHOW MHCTPYMEHT As
06paboTkU BLICOKOMPOYHLIX MaTepuanos

B [yaHCOHbI

B maTpuubl

Heavy-duty machining tools

Not only for the machining of steels but also
for nonferrous metals such as nickel-base
and titanium alloys

shaper cutters

hobs

milling cutters

broaching tools of all types

|

|

|

|

m taps
m  twist drills
m  chasing tools
m  reamers
|

bimetal strips for saw blades

Tools
used under extreme compressive

e.g. precision blanking tools for

high-strength materials
m  shaping punches
m dies

XUMMYecknm cocrtas

(CpenHee conepxaHue %)

Chemical analysis

(Average values, in %)

C
1,60

Cr
4,80

Mo
2,00

\
5,00

W
10,50

Co
8,00




BOHLER 5390 MICROCLEAN

[lops4vas popmoBka

Hot forming

KoBka:

1150 po 900°C
MeaneHHoe oxnaxgeHne B neyd  Unu
TEepPMOU30MSALNOHHOM MaTepuane.

Forging:

1150 to 900°C (2102 to 1652°F)
Slow cooling in furnace or in thermoinsula-
ting material.

TepmoobpaboTka

Heat treatment

O1xur:

770 po 840°C / 4 4 /| mMeaneHHoe
KOHTponupyemoe oxnaxgeHue (ot 10 go
20°C/4) po 740°C / 2 4 oxnaxaeHue B
ne4u

TBEpOOCTbL NOCMe oTXura:

makc. 300 HB.

CHATUE OCTaTOYHbIX HAMPSKEHUIA:

600 go 650°C
MeaneHHoe oxna)kaeHue B neyu.
[Nsa CHATUS HanpPsPKeHWIM, NOMyYeHHbIX Npu
WHTEHCMBHOM MexaHunyeckon obpaboTke
unm WHCTPYMEHTOB co CMNOXHbIM
npocpunem. lNocne ckBO3HOro NporpeBaHusi
BbldepXaTb B HewWTpanbHonm cpege 1-2
Yyaca.

3akanka:

1150 go 1230°C

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

BepxHuii TemnepaTypHbii guanasoH nns
Jetanen npocTon (OpMbl, HWKHUA - AN
netanen crnoxHon dopmbl. [0ns XonogHo
LWITAMMOBbLIX WHCTPYMEHTOB Temnepartypa
3aKanku B HWXKHEM [uanasoHe, BaxHa Ans
bonee BbICOKOW BSA3KOCTU. Bpewms
BbIAEPXKM MOCNe CKBO3HOIO NporpeBaHust
3aroToBKM muHumym 80 cekyHg Ans
npeobpa3oBaHUs OCHOBHbIX KapOuaoB.
MakcumanbHoe Bpemsi  Bblgepxkm 150
CeKyHp, ansa nsbexxaHusa npobnem,
CBSA3aHHbIX C nepegepxkon petanu. Ha
NpakTuKe, BMECTO BPEMEHU BbIAEPXKKM,
UCMONb3YT BPEMSI OT MOMELLEHNs AeTanu
B BaHHy [0 €€ wu3BnedyeHus (Bkno4vas
cragum HarpeBaHus K yKa3aHHON
NMOBEPXHOCTHOW Temneparype "
HarpeBaHus K TemnepaTtype Bclogy Mo
uenomn cekuuu) "CM. AMarpammbl BPEMEHMU
norpyxeHus".

Bo3MoxHa 3akanka B BaKyyMHbIX Mevax.
Bpems B BakyymMHOMW neyu 3aBUCUT OT
pasmMepa 3aroToBKW 1 NapameTPOB Neyu.

Annealing:

770 to 840°C (1418 to 1544°F) / 4 h / control-
led slow cooling in furnace (10 to 20°C/h/
(50 to 68°F/h) to 740°C / 2 h (1364°F/2 h)
cooling in furnace.

Hardness after annealing:

max. 300 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. Af-
ter through heating, hold in neutral atmo-
sphere for 1 to 2 hours.

Hardening:

1150 to 1230°C (2102 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 possible.

The time in the vacuum furnace depends on
the relevant workpiece size and furnace
parameters.




TemnepaTypa/Temperature

Bpewms norpyxeHusi, B cek /Immersion time, in sec

Idnarpamma BpeMeHW NorpyxeHus

(consiHas BaHHa)
BpEMﬂ ayCTeHusauunn

(Temnepartypa 3akan
80 cekyHA
------ 150 cekyHz

Kn):

MpensapuTenbHbIA Harpes 550°C,

850°C 1 1050°C.

BOHLER S390 MICROCLEATN

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 TepmoobpaboTku

2-n

3-1 HarpeB

Harpes

1-” HarpeB

OxnaxpaeHue B neyu

CHaTne
HanpsbkeHus

Heat treatment sequence

3akanka/Hardening

\
\

3
\.
\

Bpewms/Time

b
\ Macno/consiHas BaHHa/Bakyym
L]

1-n oTnyck

2-11 oTnycK .
3-11 oTnyck

TecT Ha TBEPAOCTb

TecT Ha TBEPAOCTb




BOHLER 5390 MICROCLEAN

Bpewms Bbiaepxkm 3 x 2 yacos
Pa3mep obpasua: kBagpat 25 Mmm
AycTeHn3aunsi B CONsIHON BaHHe
TeMmnepaTypa 3aKarnku:

1150°C

------ 1210°C

Holding time 3 x 2 houres
Specimen size: square 25 mm
Austenitising in salt bath

Hardening temd)erature:
— "1150°C (2102°F)
------ 1210°C (2210°F)

Ornyck:

MegneHHbIi  HarpeB 4O  Temnepartypbl
OoTnycka cpady nocrne 3akanku/ Bpems
BblAEPXKM B neun — 1 yac Ha kaxagple 20 mm
TOSLLUMHBI 3aroTOBKM, HO HE MeHee 2 4yacos/
oxnaxgeHne Ha Bo3gyxe (MUHUManbHoe
Bpems Bblaepxku: 1 yac)

1-n oTnyck u 2-n OTNyCcK ANs nonyvyeHus
Heobxoaunmon paboyel TBepgoctu. CpegHue
3HayeHUss TBEPOOCTM  yKasblBalOTCA B
guarpamme oTnycka.

3- oTnyck Ana cHATMSA HanpsxeHus, 30 -
50°C (86-122°F) Hwmke camoi BbICOKOW
Temneparypsbl oTnycka. Hoctmknmas
TBEpAOCTb nocne otnycka: 65 - 69 HB.

Hunarpamma otnycka

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:

65 - 69 HRC.

Tempering chart
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Temnepatypa oTnycka

O6paboTka NOBEPXHOCTU

Surface treatment

A3oTnpoBaHue:

Bo3MOXXHO a3oTuMpoBaHMe B BaHHe, a Takke
nnasmMeHHoe u ra3oBoe.

Nitriding:

Parts made from this steel can be bath,

plasma and gas nitriding.

MokpbiTHE

Coating

BoamoxHbl PVD 1 CVD nokpbITus.

PVD coating is recommended for certain
applications.
CVD coating can also be used.
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Ouarpamma TepmokmHeTuyeckoro pacnaga  Continuous cooling

aycTeHuTa npu oxnaxaeHuu CCT curves
XvmMnyeckuii coctas, B % C Si Mn P S Cr Mo Ni V w Co (0]
Chemical analysis, in % 1,63 030 0,26 0,018 0,018 491 228 0,20 5,12 10,09 8,32 0,0041
TemnepaTypa aycteHmsauum: 1230°C 1200 = '
Bpemsi Bbigepxku: 180 cekyHz o T ™S ‘:““;\ Wiy CAR
Teépooctb B HV 0 ; N R y
3...93dasaB % 1000 el
0,30 ... 180 napameTp oxnaxageHus, T. €. 900 \ ' '\ \
ONUTEnNbHOCTb oxnaxaeHus ot 800°C go 1% Acle == 885
2 A+ Ky \ = Actb =+ 825
500°C Bcekx 10 800 o\ 03
K4.. Kapbwugbl, He pacTBOpEHHbIE BO BpeMsi 700 \ \ \ ‘/.‘g \ .L}
aycTeHusauum (16%) 600 2 103 \4‘1 3 s \23 65 I\ 180
Kz... Kapbunapl, chopMmnpoBaHHbie BO Bpems o i \. \ I \ :
b5 % RA\17 13 (41 |8 <2 \«2
oxnaxgeHust oT TemnepaTypbl ayCTeHu3aumm © 500 l 'JT
Ms-Ms’ ... IManosoH rpaxuLibl % 400 L ]
¢hopmmpoBaHusa 3epHa MapTeHcuTa 5] \,){ 53 BXSO\
g 300 o Wi S v e 5
= 1S =+ C
& 200 i \ -
isi . T MsL p2 A
Austenitising temperature: 1230°C (2246°F) 100 - N
Holding time: 180 seconds 0 | Qﬁ& 868 35%15 594 390&2—3)
Vickers hardness 107! 10° 10’ 102 10°% 104 10° 108
3 ...93 phase percentages CekyHabl I I T SO A
0.30 . .. 180 cooling parameter, i.e. duration of ERRE® 3? sto L
cooling from 800-500°C (1472-932°F) in s x 10 MuHyThI AR R
K1... Carbides which are not dissolved during B Yacbl 12 5 10
austenitising (16%) pems OHm

K2... Carbides which are formed during coolant
from austenitising temperature

Ms-Ms’ ....Range of grain boundary martensite
formation

KonunuectBeHHasa pasoBasa guarpamma Quantitative phase diagram

MapameTp oxnaxgeHus
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3.... TecT OXOMUHW: -V e 7 =
JvcTaHums oT KoHua / /4 ‘91
3.... Jominy test: 1072 107 10° 10! 102 102 10* 10
Distance from end Bpems oxnaxaeHus B cek. ot 800°C go 500°C
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[Mpo4YHOCTL Ha cxaTune Compressive strength

6000

5000

4000
TBEpAbIN
cnnas

| Hard metall
3000 alloy
BbicTpopexyuwas $390
cTanb MICROCLEAN
2000 High speed steel
INlerupoBaHHas
WHCTPYMeHTanbHas
1000 cranb
Alloyed tool steel
0
Legierter Werkzeugstahl Schnellarbeitsstahl $390 Microclean Hartmetall
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BaskocTb Toughness

MpoyYHOCTL Ha U3rMG
6000

$6-5-2 npoponbHast S390 MICROCLEAN
5000

4000 ~
S6-5-2 nonepeyHas

o \

2000

N

1000

L 1 1 1 1 1 1 1 1 1

0
63 635 64 645 65 655 66 665 67 67.5 68 685
Teépaooctb HRC
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PekomeHgaumm no mexaHn4yeckon obpaboTtke

(B OTOMXOKEHHOM COCTOSIHUM, CPpeQHUE 3HAYEeHUS)

TouyeHune TBEpAOCNIaBHbIM MHCTPYMEHTOM

nybuvHa pe3aHus, MM 0,5m801 1004 4008 cBbille 8
Mogaya, mm/06. 0,148300,3 0,2p004 0,3000,6 0,5m01,5
BOHLERIT- mapka SB10,SB20, SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO - mapka P10,P20, P10,P20,M10 P30,M20 P30,P40
Ckopocmb pesaHusi, M/MUH

CMeHHble TBEpAOCMaBHbIE NNACTUHbI

CroiikocTb KPOMKM 15 MUH. 210 go 150 160 go 110 110 go 80 70 go 45
HananHble TBEpagocnnaBHbIe NNACTUHBI

CTonkocTb kpoMku 30 MUH. 150 no 110 135 go 85 90 go 60 70 po35
HanaiHble TBEpAocnnaBHble NACTUHbI

CroikocTb KPOMKU 15 MUH.

BOHLERIT ROYAL 121/ISO P20 0o 210 no 180 no 130 no 80
BOHLERIT ROYAL 131/ISO P35 oo 140 go 140 no 100 0o 60
Yrnbl pesaHust Ans UHCTPYMEHTa ¢

HananHbIMW TBEPAOCMNNABHLIMY NACTUHAMM

MepegHuii yron 6 oo 8° 6 no 8° 6 po 8° 6 po 8°
3agHui yron 6 no 12° 6 no 12° 6 no 12° 6 po 12°
Yron HakrnoHa pexyLuen KpoMKM 0° -4° -4° -4°
Toqume 6b|CTpope>|<yu_|,|/|M MHCTPYMEHTOM

nybuHa pe3aHus, Mm 0,5 3 6

MNopaya, mm/06. 0,1 0,4 0,8

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

Ckopocmb pe3aHusi, M/MUH

CT101KOCTb KpOMKM 60 MUH 30 no 20 20 oo 15 18 no 10

3agHun yron 14° 14° 14°

MepegHuii yron 8° 8° 8°

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

¢pe36posaHme TBepgocCnjiaBHbIM MHCTPYMEHTOM

Mogaya, Mm/3y6 0o 0,2 0,2p0004

Ckopocmb pesaHusi, M/MUH.

BOHLERIT SBF /I1SO P25 150 no 100 110 no 60

BOHLERIT SB40/I1SO P40 100 po 60 70 po 40

BOHLERIT ROYAL 131/ISO P35 130 po 85 -

CBepneHme TBEepagocmiaBHbiM MHCTPYMEHTOM

[OuameTp cBepna, Mm 3008 8 no 20 20 oo 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 pe3aHusi, M/MUH. 50 oo 35 50 po 35 50 oo 35

Yron npu BepLunHe 115 po 120° 115 po 120° 115 po 120°

MepegHuii yron 5° 5° 5°

12



BOHLER 5390 MICROCLEAN’

Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 0.5t01 1to 4 4t08 over 8
feed, mm/rev. 0.1t00.3 0.2t0 04 0.3t0 0.6 05t015
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 t0 0.2 0.2t0o 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 0.05t0 0.12 0.12t0 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°

13
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dusnyeckme cBomncTBa Physical properties

MnoTHOCTL NpK /
Density at ......cccoeeeeiiiee e 20°C (68°F) ......... 8,10......... KF/}J,M3

TennonposogHOCTb Npu/
Thermal conductivity at ...................... 20°C (68°F) ......... 24 ... B/(m.K)

YpenbHasa Tennoémkoctb npu /
Specificheatat .........cccccceeevciiieeeennne. 20°C (68°F) ......... 460 .......... Ihx/(kr.K)

OnekTpuyeckoe conpoTuenexve npu /
Electrical resistivity at ...........cccccoeeee 20°C (B68°F) ......... 0,80......... OM.MM?/M

Mopaynb ynpyroctv npu /
Modulus of elasticity at ...................... 20°C (68°F) ........ 217x10°...Himm?

Temnepartypa / Temperaturel10® m/(M.K)

Tennosoe paclumnpeHue B 100°C 212°F 100
° o -6

uHtepsane 20°C go ...°C, 10 200°C 302°F 105

m/(M.K) npm - -
Thermal Expansion between 30000 572°F 10.8
20°C (68°F)and ...°C (°F), 10°° m/(m.K) 400°C 752°F 11.2
at 500°C 932°F 113
600°C 1112°F 11.4
700°C 1292°F 11.6

Yto kacaeTcs MpUMeHeHNs u aTanos, koTopsie He AS regards applications and processing steps
6binn YNOMSIHYTbl CneunansHo B aTOoN Ta6ny||_le that are not eXpreSSIy mentioned in this prOdUCt

onucaHus NpoaykTa, UX cnegyeT YTOYHATb C HaMu descrlptlon/data sheet, the .Customer shall in
B KaXOOM OTAENbHOM Cyyae. each individual case be required to consult us.
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R AhBOHLER

Your partner: BOHLER INTERNATIONAL GmbH
Yn. MNeTtpoBka, 27, OAO "BeHckuin [Jlom"
103031 MockBa
Poccusa
TELEFON: (095) 200-0309
TELEFAX: (095) 937-4534
e-mail: bohlerint@edunet.ru
www.bohler-edelstahl.at

[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.

S390 DE 04. 2001 - 1000G



