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KadecTBeHHOe cpaBHeHWe OCcHOBHbIX Qualitative comparison of the major
CBOWCTB cTanemn steel properties

AG CTonKoCTb B O6pab CrabunbHocTb
Mapka / Grade CTF(’;?KVCI)*Z:abﬂ K agreanm A3KOCTb pabaTbiBaEMOCTh pasmepos npu TO
BOHLER Wear resistance Wear resistance Toughness Machinability | Dimensional stability
abrasive adhesive in heat treatment
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Llenbto ator Tabnuubl siBnsietca obnerdeHne This table is intended to facilitate the steel
Bblbopa ctanu. OpgHako, oHa He npuHMMaeT choice. It does not, however, take into ac-

BO BHMMaHue pasHoobpasHble HanpsKEHHbIe
COCTOSIHWS, BO3HMKAOLME B 3aBUCMMOCTU OT
PasnuyYHbIX YCNOBUI 3KCNyaTaumm.

Hawwn TexHunyeckme KoOHCynbTaHTbl OyayT
pagbl momodb Bam B pewenHun nbbIX
BOMPOCOB, CBA3aHHbIX C UCMOMb30BaHMEM U
o6paboTkoi cTanen.

count the various stress conditions imposed
by the different types of application.

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

Properties

3akanvmBaemas B Macrne, pa3sMepHo-
cTabunbHas UHCTPYMeHTanbHas cranb.

Oil hardening, dimensionally stable tool
steel.

[MpumeHeHne

Application

Pexywuii  MHCTPYMEHT  (NpPOGOWMHUKM),
BbICOKOTOYHbIA  BbIPYOHOM WMHCTPYMEHT,
pe3bLboHapes3How WHCTPYMEHT,
AepesoobpabaTbiBalOWMA  MHCTPYMEHT,
MaLUMHHbIE HOXWN ans
nepeBoobpabartbiBatollen 1M OymaxkHON

MPOMBILUTNIEHHOCTM WM Ofs Pe3ku
NMUCTOBOTO  MeTanna, W3MepUTENbHbIN
WHCTPYMEHT,  opMbl  ANd  NUTbS
nnacrmacc.

Tools (punches) and dies for blanking,
punching and similar operations;

threading and woodworking tools, machine
knives for the pulp, paper and metalworking
industries; measuring tools and plastic
moulding dies.

XMn4yecknm cocrtan

(CpenHue 3HaveHns B %)

Chemical composition

(average %)

C Si Mn Cr V

0,90 0,25 2,00 0,35 0,10
CooTBeTcTBME CTaHAapTaM  Standards

EN / DIN AlSI UNS BS

<1.2842 > ~02 ~T31502 ~BO2

90MnCrVs
AFNOR UNI
90MV8 90MnVCr8 KU
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[lops4vas popmoBka

Hot forming

KoBka:

1050 po 850°C
MeaneHHoe oxnaxaeHve B neyn unm
TEPMOU3OMSALMOHHOM MaTepuane

Forging:

1050 to 850°C
Slow cooling in furnace or thermoinsulating
material.

TepmoobpaboTka

Heat treatment

O1xur:

680 mo 720°C

KoHTponupyemoe MeaneHHoe
oxnaxaeHue (ot 10 go 20°C/u) po 600°C,
BO34YLUHOE OXNaXaeHue.

TBéppocTb nocne omxura - makc. 220 HB.

CHATNE Hanps>KeHW:
npubn. 650°C

MeaneHHoe oxnaxpgeHue B neyu.
YMeHbLIaeT  HanpshkeHusl,  Bbl3BaHHble
WHTEHCMBHOM MeXaHW4eckon obpaboTkom
UMM B WHCTPYMEHTAx CIOXHOW hOpPMBbI.
Mocne CKBO3HOTO nporpeBaHus,
BblaepXXaTb B HenTpanbHoOW atmocdepe B
TeyeHue 1 - 2 yacos.

3akarnka:

790 po 820°C

Macno, consHas BaHHa (200 go 250°C)
aonsa ceveHmnt oo 20 mm.
Bpemsa  Bblaepxku
nporpesa 15-30 MUHYT.
HocTtmxkmnmas TBEpaocTb: 63 - 65 HRC.

nocne CKBO3HOro

OTtnyck:

MepgneHHbIi  HarpeB [0 TemnepaTtypbl
OTnycka cpasy nocrne 3akanku / Bpemsi
BblAEPXKKM B neyn 1 yac Ha kaxable 20 mm
TOMNLLUMHBbI 3aroTOBKWN, HO HE MeHee 2 4YacoB
/ oxnaxaeHue Ha Bo3ayxe.

[Ona onpepeneHnss cpeaHuMX 3HaYeHUNn
TBEPOOCTH, KoTopble MoryT OblTb
nomnyyeHbl, noxanymncra, obpatutecb K
Onarpamme otnycka. B HekoTopbIx criyyasix
Mbl pekoMeHayem YMEHbLUWTb
Temneparypy oTnycka U yBenuuuTb Bpems
BbIAEPXKKN.

Annealing:

680 to 720°C

Slow controlled cooling in furnace at a rate of
10 to 20°C/hr down to approx. 600°C,

further cooling in air.

Hardness after annealing:

max. 220 HB.

Stress relieving:

approx. 650°C

Slow cooling in furnace; intended to relieve
stresses set up by extensive machining, or in
complex shapes.

After through heating, hold in neutral at-
mosphere for 1-2 hours.

Hardening:

790 to 820°C

Qil, salt bath (200 to 250°C)

up to 20 mm thickness.

Holding time after temperature equaliza-
tion: 15 to 30 minutes.

Obtainable hardness: 63 - 65 HRC

Tempering:

Slow heating to tempering temperature im-
mediately after hardening/time in furnace 1
hour for each 20 mm of workpiece thickness
but at least 2 hours/cooling in air.

For average hardness figures to be obtained
please refer to the tempering chart.

For certain cases we recommend to re-
duce tempering temperature and increase
holding time.
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Hwarpamma otnycka

TemnepaTypa 3akanku: 810°C
Pasmepbl obpasua: ksagpat 20 MM

70

Tempering chart

Hardening temperature: 810°C
Specimen size: square 20 mm
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HOunarpamma TepmoobpaboTtkm Heat treatment sequence

1000
900

3akanka/Hardening

800

700 Harpes

TemnepaTtypa,°C

CHaTne

100 HanpsXXeHui

0

600
500
\
400 \ OTnyck
ConsHasa BaHHa
300 OxnaxneHue B \\
ne4yun
200 Macno |

OxnaxneHue
v Ha Bo3gyxe

Bpewmsa/Time

OuncTkal/TecT Ha TBEPAOCTb

BoccTaHoBneHne ceapkon

Repair welding

MHCTpyMeHTanbHble CTanu B LENom
CKIOHHbI K 06pa3oBaHuMio TpeLmH nocne
cBapku. Ecnu Henb3si nsbexatb cBapKM,
cnepyeT NPUMEHSATb U CTPOro criefoBaTth
WHCTPYKLUMSIM COOTBETCTBYHOLLETO
NMPOU3BOAMTENS CBAPOYHbIX 3NEKTPOLOB.

There is a general tendency for tool steels to
develop cracks after welding.

If welding cannot be avoided, the instruc-
tions of the appropriate welding electrode
manufacturer should be sought and follo-
wed.
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Nuarpamma TepmokuMHeTnyeckoro pacnaaa Continuous cooling

aycTeHuTa npu oxnaxaeHuu CCT curves
Xumnueckun coctaB % C Si Mn Cr \Y,
Chemical composition % 090 0,20 2,00 040 0,10
TemnepaTypa aycteHmsauum: 820°C 1200
Bpewms Bblgepxkn: 15 MUHYT 1100
Teépgoctb HV 1000
5...100 cpasa B %
0,03 . ..7,18 napameTp oxnaxaeHus, T. e. 900
AnutensHocTb oxnaxaeHus ot 800°C go 500°C —t— —
2 800 Ac1e (2K/min)
B cek x 10 LN IS = < " et
2 K/ ckopocTb oxnaxzaeHus B K/IMuH B nHTepBane 700 By - il = = S -
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ﬂmarpamma N3oTepMmn4yecKkoro

npeBpaLLeHns aycTeHnTa Isothermal TTT curves

Xumuyeckuin coctaB % C Si Mn Cr V
Chemical composition % 090 0,20 200 040 0,10

Temnepartypa aycTeHnsaummn: 820°C 1200

Bpems Bblgepxku: 15 MuHyT 1100

Austenitising temperature: 820°C
Holding time: 15 minutes 900
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Brnunanwue cevyeHuns gertanu Ha Influence of work diameter on core
TBEPOOCTb cepaueBuHbl U n3MeHeHne hardness and hardness penetration
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PekomMeHaauumn no mexaHn4eckon obpaboTke

(B OTOMOKEHHOM COCTOSIHUM, CpeaHne 3Ha4YeHUs )

ToueHune TBépﬂ,OCI’IJ’IaBHbIM MHCTPYMEHTOM

nybuHa pesaHus, Mm 0,5p01 1004 4008 cBbllLe 8
Mopayva, mm/06 0,1000,3 0,200 0,4 0,3000,6 050015
BOHLERIT- mapka SB10,SB20 SB10,SB20,EB10  SB30,EB20 SB30,SB40
ISO - mapka P10,P20 P10,P20,M10 P30,M20 P30,P40
Ckopocmb pe3aHusi, M/MUH
CMeHHbIE TBEpAOCNITaBHBIE NITACTVIHBI
CTOKOCTE KPOMKN 15 MUMkHyT 380 110 290 300 110 230 200 £10 140 150 a0 70
HanaviHble — TBEpAOCMNaBHbIE MACTUHbI
CrorikocTb KpoMku 30 MUHYT 300 go 220 240 po 150 160 po 100 110 po 60
HanavHble TBEpAoCnNaBHbIe NNACTUHbI
CTOMKOCTb KPOMKU 15 MUHYT
BOHLERIT ROYAL 321/ISO P20 po 380 no 330 no 250 no 180
BOHLERIT ROYAL 331/ISO P35 no 330 no 250 no 160 no 90
Yrnbl pe3aHus s UHCTpPYMeHTa ¢
HanarHbIMM TBEPAOCMIABHLIMU NfIaCTUHAMMU
MepegHui yron 6 po 8° 6 no 8° 6 po 8° 6 po 8°
3agHun yron 12 po 18° 12 o 18° 12 po 18° 12 po 18°
Yron HakrnoHa pexyLuen KpoOMK/ 0° -4° -4° -4°
ToyeHue 6bICTp0pe>KyLLI,VIM NHCTPYMEHTOM
nybuHa pesaHus, MM 0,5 3 6
Mopaya, mm/06 0,1 0,5 1,0
BOHLER/DIN- mapka S700/ DIN S10-4-3-10
Ckopocmb pe3aHusi, M/MUH
CToMKOCTb KpOMKM 60 MUH 45 o 30 30 po 22 22 no 18
3agHwuii yron 14° 14° 14°
MepegHuii yron 8° 8° 8°
Yron HakrnoHa pexyLuen KpoOMK/ 0° 0° 0°
dpesepoBaHne TBEPAOCNIABHBIM MHCTPYMEHTOM
Mopava, Mm/3y6 0o 0,2 0,2000,4
Ckopocmb pe3aHusi, M/MUH
BOHLERIT SBF 7150 P25 210 g0 140 140 0o 90
BOHLERIT SB40/I1SO P40 110 no 80 90 no 60
BOHLERIT ROYAL 635/ISO P35 160 oo 120 160 oo 120
CBepJ'IeHI/Ie TBép)J,OCI'IJ‘IaBHbIM NHCTPYMEHTOM
HOwameTp ceepna, Mm 3008 8 no 20 20 no 40
Mopayva, mm/06 0,02 go 0,05 0,05 po 0,12 0,12 po 0,18
BOHLERIT / ISO- mapka HB10/K10 HB10/K10 HB10/K10
Ckopocmb pe3aHusi, M/MUH 50 po 35 50 no 35 50 no 35
Yron npu BepLinHe 115 no 120° 115 no 120° 115 no 120°
50 50 50
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Recommendation for machining

(Condition annealed, average values)

Turning with carbide tipped tools

depth of cut mm 0,5t01 1to4 4t08 over 8
feed, mm/rev. 0,1t00,3 0,2t0 0,4 0,3t0 0,6 0,5t0 1,5
BOHLERIT grade SB10,SB20 SB10,SB20,EB10  SB30,SB40 SB30,SB40
ISO grade P10,P20 P10,P20,M10 P30,P40 P30,P40
cutting speed, m/min

indexable carbide inserts

edge life 15 min 380 to 290 300 to 230 200 to 140 150 to 70
brazed carbide tipped tools

edge life 30 min 300 to 220 240 to 150 160 to 100 110 to 60
hardfaced indexable carbide inserts

edge life 15 min

BOHLERIT ROYAL 121/ISO P20 to 380 to 330 to 250 to 180
BOHLERIT ROYAL 131/ISO P35 to 330 to 250 to 160 to 90
cutting angles for brazed

carbide tipped tools

clearance angle 6 to 8° 6 to 8° 6to 8° 6to 8°
rake angle 12 to 18° 12 to 18° 12 to 18° 12 to 18°
angle of inclination 0° -4° -4° -4°
Turning with HSS tools

depth of cut, mm 0,5 3 6

feed, mm/rev. 0,1 0,5 1,0

HSS-grade BOHLER/DIN S700 /S10-4-3-10

cutting speed, m/min

edge life 60 min 4510 30 30 to 22 22t0 18

rake angle 14° 14° 14°

clearance angle 8° 8° 8°

angle of inclination 0° 0° 0°

Milling with carbide tipped cutters

feed, mm/tooth to 0,2 0,2t0 0,4

cutting speed, m/min

BOHLERIT SBF 7150 P25 210 to 140 140 to 90

BOHLERIT SB40/1SO P40 110 to 80 90 to 60

BOHLERIT ROYAL 131/ISO P35 160 to 120 160 to 120

Drilling with carbide tipped tools

drill diameter, mm 3to8 810 20 20to 40

feed, mm/rev. 0,02 to 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°




BOHLER K720

dusnyeckne ceoncTea

Physical properties

MnoTtHoCTL Npun /

Density at ......cccoveeiiiiiiie 20°C .o, 7,85......... KI'/JJ,M3
TennonpoBogHOCTL Npu /
Thermal conductivity at ....................... 20°C i, 30,0 ......... B/(m.K)
YpaenbHasa TennoémkocTb npu /
Specificheatat .........cccccveeiiiiieens 20°C i 460 .......... I/ (kr.K)
OnekTpuyeckoe conpoTusneHue npu /
Electrical resistivity at............cccceeens 20°C .o 0,35........ OM.MMZ/M
Mogynb ynpyroctui npu /
Modulus of elasticity at ........................ 20°C i 210 x 10°. H/mm?
Temperature / 10°° M/(M.K)
TennoBoe paclunpeHve B Temperature
uHTepsane 20°C go ...°C, 10°® 100°C 11,5
m/(M.K) npu . 200°C 12,0
gl ol R
at R ' 400°C 12,5
500°C 12,8

YTo kacaeTcsl MPUMEHEHUst U 3TanoB, KOTopble
He OblnM  YNOMsIHYTHl CheuuanbHo B 3TOM
Tabnuue onucaHus npoaykTa, UX crnegyeT
YTOUHSATb C HAMU B K&XA0M OTAESIbHOM Cryyae

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

10



&

A BOHLER

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

[aHHble, cogepxalymecs B aTon 6pomrope, npegHasHa4YeHbl TONbKO A5 nepegayn OCHOBHOW MHGOPMaLA U HU K 4yemy He
0bsa3biBaloT komnaHuo. Obsi3aTenbcTBa HaknaablBalTCsl TOMNbKO B cny4vyae Hanunyma KOHTpaKTa, B KOTOPOM noaobHble
JaHHble 4YETKO OroBOpeHbl Kak obsizaTenbCcTBa. I'Ip|/| npounssoacTee Hawen npoaykumm He MUCnonb3yrTCcA BelleCTBa,
BpeaHble Ana 300poBbA UMM 030HOBOIO CIlo4.

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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