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BOHLER M200

KayecTtBeHHOe cpaBHeHUue
OCHOBHbIX CBOUCTB CTanem

Qualitative comparison of the
major steel properties

MonMpYeMocTb K " . 06036 CrabunbHocTb
Mapka / Grade py ogf(?;'(v&iiaﬂ 3HOCOCCTOMKOCTL | OGPabaTeiBaEMOCTb | hasmepos npu TO
BOHLER . . _ Dimensional stability
Polishability Corrosion resistance  Wear resistance Machinability during heat treatment
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M200
2) 2) 2) 2) 2)
M201
2) 2) 2) 2) 2)
M238
4) 4) 4) 4) |5) 4)
M261 EXTRA
2) 2) 2) 2) 2)
M300 ISOPLAST
3) 3) 3) 1)
M310 ISOPLAST
2) 2) 2) 2) 2)
M314 EXTRA
3) 3) 3) 1)
M340 ISOPLAST
3) 3) 3) 1)
M390 MICROCLEAN
1) OTOMOKEHHAA 1) annealed

2) 3akaneHHas 1 oTnyLeHHas

3)3akaneHHas 1 oTnyLleHHas Ans
OOCTUXKEHUS BbICOKOW TBEPAOCTU
4) MoaBep>xeHHas CTapeHuto

5) OToX0KEHHas Ha TBepabll pacTBop

Lienblo aTol TabnuLsl SBASIETCS NoMoLs B 1 his

hardened and tempered
hardened and tempered
for obtaining high hardness

4) age hardened
5) solution annealed

BbIGoOpe cTanu. OfHako, oHa He npuHUMaeT Steel choice.
BO BHUMaHWe pa3HOOBpasHble HanpshKeHHble
COCTOSIHUSI, BO3HMKalOLLME B 3aBUCMMOCTM OT Various stress conditionsimposed by the
Pa3MMUHBLIX YCIIOBUIA SKCAMYyaTaLIMK.

Hawm TexHuyeckme KOHCYNbTaHTbI
pagbl NOMO4b Bawm B peweHnmn
BOMPOCOB, CBA3AHHbLIX C NPUMEHEHNEM

obpaboTkon cTanen.

table is intended to facilitate the

It does not, however, take into account the

different types of application.

6ynyT Our technical consultancy staff will be glad
mobbix to assist you in any questions concerning
n the use and processing of steels.




BOHLER M200

CBouncrtBa

Properties

XpOM — MapraHey — MonmbaeHoBas cTanb
c fobasneHnem cepbl.

Obnapgaet 04YeHb XopoLuen
obpabaTbiBaEMOCTbIO B COCTOSIHUM
3akanka + OTMYCK. XopoLuo
TepmoobpabaTbiBaeTcs 3akankomn n
OTNYCKOM, B pe3yrbTaTte Yero JocturaeTcs
ofHOpOAHasi  TBEPAOCTb MO BCEMY

ceyeHuto, daxe npu B6onbLUNX pasMepax.
XopoLuo nonumpyeTtcs.

Bo3moxHO rasosoe a30TUpOBaHVE,
a30TUpOBaHWEe B BaHHe, a Takke
LieMEHTVPOBaHWE U XPOMUPOBAHNE.

Chromium - manganese - molybdenum
steel with sulfur content.

Very good machinibility in hardened and
tempered condition.

It is well hardened and tempered, which
yields uniform hardness over the whole
cross section, including large sizes. Good
polishability.

Bath and gas nitriding as well as case
hardening and hard chromium plating are
possible.

MpumeHeHne

Application

M3noxHMLbl 6oNbLUNX N CPegHUX pasMepoB
Ons NuTbs nnactMacc, nuUTenHble dOpMbl
AN NUTbSA BNPbICKMBAHWEM U NUTbS NOA
[aBneHnem, netanm ons obuero
MaLUNHOCTPOEHMWSI.

MocTaBnseTca B COCTOSHMM 3aKanka +
OTNYCK, MPOYHOCTb  Ha  pacTshKeHue
npumepHo 1000 H/mm?2 (npumepHo 300 HB).

Takum obpasom, B 6OnbLUMHCTBE cryyYaeB
He TpebyeTcs [OOMOMHUTENBHON
TepMoo6paboTKu.

Large and medium-sized moulds for plastic
processing, mould frames for the injection

moulding and die casting industries,
components for general mechanical
engineering.

Supplied in the condition as hardened and
tempered to a tensile strength of
approx.1000 N/mm3approx. 300 HB).

Therefore no further heat treatment is
required in general.

XumMmn4yeckum coctaB

(copepxaHue B %, cpegHee)

Chemical composition

(average %)

C Si Mn S Cr Mo
0,40 0,40 1,50 0,080 1,90 0,20
CooTBeTCcTBME CTaHAApPTaM Standards

EN /DIN
<1.2312>
40CrMnMoS8-6

AlISI
~ P20
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MNops4vasa chopmoBKa Hot forming
KoBka: Forging:
1050 - 850°C 1050 to 850°C

MepnneHHoe oxnaxaeHue B NeYn nnm
TepMon3onAuMoOHHOM MaTepunane.

Slow cooling in furnace or

thermoinsulating material.

TepmoobpaboTka

Heat treatment

Hopmanusauus:
850 - 900°C / OxnaxaeHue Ha Bo3ayxe
Omxur:

720 - 740°C

MepaneHHoe KOHTpPONMpyeMoe oxnaxaeHue

Ha BO3Ayxe CO ckopocTbio 10-20 °C/uac go
TemnepaTypbl  npumepHo  600°C ¢
AanbHeWLnM OXnax/aeHneM Ha Bo3ayxe.

TBepaocTb nocre oTxura:
He 6onee 230 HB.

CHATUE HanpsHKeHWN:

MpumepHo 600°C.

B cocTosiHumM 3akanka + oTnycK, NPMMepHO
Ha 30 — 50°C Huke TemnepaTypbl OTMycKa.
Mocne ckBO3HOro NporpeBa BblaepXunBaTh B
HewTpanbHoh atmocdepe 1-2  vaca/
MearieHHoe oXnaXaeHne B neyu.

3akanka:

840 - 860°C /Macno,

860 - 880°C/ Bo3ayx

[Mocne ckBO3HOro NporpeBa BblAEPKMBATb
15-30 MUHYT.

HocTturaemasa TBepaocTb: okono 54 HRC

OTnyck:
MefneHHbIn HarpeB [0  TemnepaTypbl
oTnycka cpasy nocne 3akarku/Bpems

BblAEPXKKU B neun: 1 yac Ha kaxagble 20 Mm
TOMWMWHbI  3arOTOBKM, HO He MeHee 2
YacoB/oxnaxaeHne Ha BO3ayxe.

CpenHue 3Ha4YeHus gocTuraemMon nocre
oTnycka TBEPAOCTU nokasaHbl Ha
anarpamme oTnycka.

Normalizing:
850 to 900°C / Air cooling
Annealing:

720to 740°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. 230 HB

Stress relieving:

appr. 600°C

In hardened and tempered condition ap-
prox. 30 - 50°C below the tempering
temperature.

After through heating, hold at temperature in
neutral atmosphere for 1 to 2 hours / slow
cooling in furnance.

Hardening:

840 to 860°C/olil

860 to 880°C/air

After through soaking, hold for 15 to 30
minutes.

Obtainable hardness: approx. 54 HRC

Tempering:

Slow heating to tempering temperature im-
mediately after hardening / time in furnace: 1
hour for each 20 mm of workpiece thick-
ness, but at least 2 hours / cooling in air. For
average hardness values after tempering
please refer to the tempering chart.
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Anarpamma otnycka

TemnepaTtypa 3akanku: 850°C
Pa3mepbl o6pasua: ksagpat 50 mm

TBeppoctb B HRC / Hardness in HRC
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35
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25

Tempering chart

Hardening temperature: 850°C
Specimen size: square 50 mm.

MpoYHOCTB Ha pacTsikeHue, Himm?
Tensile strength, N/mm?
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Temnepartypa otnycka °C / Tempering temperature °C

O6paboTka NOBEepPXHOCTU

Surface treatment

AsoTupoBaHue:
M3ameHeHne TBEepOoCTu:

—— "a30BOE a30TVPOBaHVE B cpefe
ammuaka 50 yacos npu 520°C

____ AsotupoBaHue
HUTPUPOBaHUS NOBEPXHOCTU AeTane B
pacnnase uuaHaT-UuaHuaHbIX conen ¢
MCMONb30BaHVEM
cxaTblM Bo3AyxoM) 2 yaca npu 570°C

Teepgoctb HV 0.1/ Hardness HV 0.1

700
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BaHHe

npoAyBKM

(npouecc

pacnnasa

Nitriding:

Variation of hardness

—— Gas nitriding in a stream of ammonia
50 hours at 520°C

___ Bath nitriding ( Tufftride-process)
2 hours at 570°C

\\\
\\\
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

PaccTtosiHue ot NOBEPXHOCTU B MM
Distance from the surface in mm
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Ouarpamma TepMOKUHETUYECKOro

Continuous cooling CCT

pacnapa aycTeHuTa npu curves
oxnaxgeHuu.
XuMunyeckui coctaB B % C Si Mn P S Cr Mo Ni Cu
Chemical analysis, in % 0,38 040 143 0,012 0,071 182 0,17 0,16 0,11
TemnepaTypa aycteHusauum: 840°C
Bpems Bolaepxku: 15 MUHYT 1200
1100
Austenitizing temperature: 840°C o 1o
Holding time: 15 minutes © a0
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MapameTp oxnaxaeHns / Cooling parametr
‘w'll)"1 0= 102 - L 10! 107 108 m_-“
| L] | / £
90 800
HV10 - 60
80 -4 I m-::
o 70 o= 400440
© S -
2 e i = 20 F B
2 M ||]iB] [P
e s °1
; /
7] 40
8 l / i
o 30 E
m— OxnaxgeHue B Boge / Water cooling § &
- - - - Oxnaxgexve B macne / Oil cooling @
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distance from the face end 102 10~ 100 10 102 10 10¢ 10°

Bpems oxnaxaerus ot 800 go 500°C B cekynaax / Cooling time from 800-500°C in seconds
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CBapka:

Welding

B coctosHuuM 3akanka + oTnyck
cobnopgeHnn

npwv
BCEX yKasaHui MoryT ObiTb

ncnpaBereHbl He3HaYUTENbHbIE aedexTbl
MexaHuyeckon obpaboTkm n 3aBapeHbl
PaKOBWHBbI.

MpoBeneHve pabot Ha oonbLunx
MOBEPXHOCTAX  BO3MOXHO  TOMbkO B
OTOXOKEHHOM  COCTOSIHUW,  MOCre  4ero

HeobXxoauMo NpoBeaeHVe AONONHUTENbHOM
3aKasku u oTnycka.

B ntobom criyyae Mbl pEKOMEHAYEM PYYHYHO
OYyroByl0O  CBapky C  MCMONb30BaHUEM
BOHLER FOX CM2 Kb anektpomos unu
CBapKy BONb(pPaMOBbLIM  3MIEKTPOAOM B

cpefie UHEPTHbIX rasoB C UCMONb30BaHNEM
cBapoyHon nposonokn BOHLER CM2-1G.

Lo MOXeT 6BTb noaBepryyT
MexaHM4eckom 06paboTke.

Minor machining defects can be remedied
and cavity modifications carried out in the
hardened and tempered condition
(strength approx. 1000 N/mm?) under ob-
servance of the given guidelines.

Buildups on large surfaces are possible only
in the annealed condition and call for
another hardening and tempering treat-
ment.

In all cases we recommend manual electric
arc welding by use of BOHLER FOX CM2
Kb electrodes or TIG welding by use of
BOHLER CM2-IG welding wire.

The deposit is machinable.

PyKOBOﬂCTBO no npoBegeHuo
CBapKu:

Welding guidelines:

L ASOTVIpOBaHbIe n

LeMeHTMpoBaHHble B

Nitrided and case hardening layers as

cnou, a Takke NoBepxHOCTHble TpelmHbl B well as surface cracks in the weld area to
30HEe CBapKM AOMKHbI ObITb NONHOCTLIO be completely ground out;

naneHsbl.
OTCYTCTBME  TpPEWMH  [OSMKHO  BbITb

NPOBEPEHO C MOMOLLbIO Kpacku; cregyet
nsberatb OCTPbIX YIMOB U KPOMOK B 30HE
cBapKu.

| MUHUManbHbIN paguyc pasgenku — 3
MM.

| [Mepen cBapkon getanb cnegyet
MeaJIeHHO 1 PaBHOMEPHO HarpeTb, ecnv

BO3MOXHO, B ey npefasapuTenbHOro
Harpesa.
| rny6okue KaHaBKW, NONy4YeHHbIE B

pesynbTaTe yAaneHust TPeLLUH, 3anomH1TL
anektpogamu BOHLER FO).<' DCMS Kb nnun
cBapoyHon nposornokon BOHLER DCMS-
IG.

| HaBapkKy crnegyeT NpoBOAUTb TOHKUMU
3r1eKTpogamMu Npy Marioi cune Toka u ¢
HU3KUM KOnn4yecTtBOM noaBOAMMOro Tenna,
co3gaBast 3ursaroobpasHble LWBbl ANIMHON 2-
3cm.

Ecnerka HagaBnNMaBTb Ha KaXAbl CBapHOW
LUOB ANl CHWXKEHUS HAMPSKEHNA CXaTuUs.

n cBapka [OIKHA NpoBOANTLCS
HenpepblBHO  nod  HabnogeHnem  C
npenBapuTenbHbIM HAarpeBOM He MeHee
300°C.

n nocre OKOHYaHWs CBapku JeTanb

crnegyeT MeAfeHHO OXaguTb B NeYn unm
HaKpbITb TEPMOU30NALNOHHBIM
mMaTepuanom; nocne 3Toro NPOBeCTN OTNycK
npv TemnepaType 550-600°C.

u the absence of cracks to be verified by
dye penetrant testing; sharp edges and
corners to be avoided in the weld area;

| bevel radii to be at least 3 mm;

Wprior to welding, the workpiece is to be
preheated slowly and uniformly to 300 -
350°C, if possible in a preheating furnace;

u deep grooves resulting from crack re-
moval to be filled by means of BOHLER
FOX DCMS Kb electrodes or BOHLER
DCMS-IG welding wire;

| buildup welding to be done with

thin electrodes at low amperages and

with low heat input depositing 2 - 3 cm long
string beads, with slight weaving;

Bslight peening of each weld bead to reduce
shrinkage stresses;

Ewelding to be carried out without inter-
ruption under observance of the mini- mum
preheating temperature of 300°C;

Mafter completion of the welding opera-
tions, the workpiece is to be cooled slowly in
the furnace or covered by ther- moinsulating
material; then it is to be- tempered at 550 -
600°C.
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PekomMmeHaauum no mexaHM4ecKkom ob6paboTke

(cocTosiHMe 3akarnka + oTnyck, npumepHo 1000 H/mm?,

cpeaHve 3HayeHus))

ToyeHue TBepaocnnaBHbIM MHCTPYMEHTOM

ny6uHa pesaHus, MM 05-1 1-4 4-8 cBbilwe 8
Mopava, Mm/06. 0,1-0,3 0,2-04 0,3-0,6 05-15
BOHLERIT- mapka SB10,SB20 SB10,SB20,EB10 SB30,EB20 SB30,SB40
ISO -mapka P10.P20 P10.P20.M10 P30.M20 P30.P40
f‘vnpnnmn_ PO3HUST; ML
CMeHHble TBEpAOCHMNaBHbIE NNACTUHbI
CTONKOCTb KPOMKM 15 MUH. 210 -150 160 - 110 110 -80 70-45
HananHble TBepaocnnaBHble NNacTUHbI
CroikocTb kpoMKY 30 MUH. 150 - 110 135 - 85 90 - 60 70-35
HanaviHble TBepAOCMNaBHbIE NNACTUHBI
CTONKOCTb KPOMKM 15 MUH.
BOHLERIT ROYAL 121/ISO P20 Ao 210 Ao 180 A0 130 Ao 80
BOHLERIT ROYAL 131/ISO P35 110140 110 140 110 100 110 60
Yrnbl pe3aHusi Ana MHCTPYMEHTa C HanaHbIMy
TBEpAOCNaBHbIMY NacTMHaMu
MepegHun yron 6- 8° 6- 8° 6- 8° 6 - 8°
3agHun yron 6-12° 6-12° 6-12° 6 -12°
0° -4° -4° -4°
To4yeHue BbICTPOPEXKYLUNUM MHCTPYMEHTOM
mybuHa pesanns, Mm 0,5 3 6
MNogaua, mm/06. 0,1 0,4 0,8
BOHLER/DIN-mapka S700 / DIN S10-4-3-10
CKkopocmb pe3aHusi, M/MUH.
CTOMKOCTb KPOMKM 60 MUH. 30-20 20-15 18-10
3agHuii yron 14° 14° 14°
MepegHun yron 8° 8° 8°
Yron HaknoHa pexyLuen KpOMKM -4° -4° -4°
®dpesepoBaHue
Mogava, Mm/3y6 800,2
CKkopocmb pe3aHusi, M/MUH.
BOHLERIT SBF/ I1SO P25 120 -60
BOHLERIT SB40/ ISO P40 70 -45
BOHLERIT ROYAL 635/ISO P35 80 -60
CBepneHue TBepAOCNIaBHbIM UHCTPYMEHTOM
3-8 8-20 20-40
[OvnameTp cBepna, MM
Monaya, MM/06. 0,02 -0,05 0,05-0,12 0,12 -0,18
BOHLERIT / ISO-mapka HB10/K10 HB10/K10 HB10/K10
CKOpOCMb Pe3aHus, M/MUH. 50 - 35 50 -35 50 - 35
Yron npu BepLunHe 115 - 120° 115-120° 115 - 120°
[MepegHun yron 5° 50 5°
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Recommendation for machining

(Condition: hardened and tempered to approx. 1000 N/mm? average
values)

Turning with sintered carbide

Depth of cut mm 0,5t01 lto4 4to0 8 over 8
Feed mm/rev. 0,1t00,3 0,2t0 0,4 0,3to 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 inserts

Life 15 min 210to 150 160to 110 110 to 80 70 to 45
Brazed tools

Life 30 min 150to0 110 135t0 85 90 to 60 70t0 35
Coated indexable inserts

Life 15 min

BOHLERIT ROYAL 121/1SO P20 up to 210 up to 180 up to 130 up to 80
BOHLERIT ROYAL 131/ISO P35 up to 140 up to 140 up to 100 up to 60
Tools angles for brazed tools

Rake angle 610 12° 610 12° 610 12° 610 12°
Clearance angle 6to 8° 6to 8° 6to 8° 6to 8°
Inclination angle 0° -4° -4° -4°

Turning with high speed tool steel

Depth of cut mm 0,5 3 6
Feed mm/rev. 0,1 0,4 0,8
HSS-grade BOHLER/DIN S700/ DIN S10-4-3-10

Cutting speed m/min

Life 60 min 30to 20 20to 15 18to 10
Rake angle 14° 14° 14°
Clearance angle 8° 8° 8°
Inclination angle -4° -4° -4°
Milling

Feed mm/tooth up to 0,2

Cutting speed m/min,

BOHLERIT SBF/1SO P25 120 to 60

BOHLERIT SB40/ ISO P40 70to 45

BOHLERIT ROYAL 131/ISO P35 80 to 60

Drilling with sintered carbide

Drill diameter mm 3t08 81t0 20 20to 40
Feed mmi/rev. 0,02t0 0,05 0,05t0 0,12 0,12t0 0,18
BOHLERIT/ISO grade HB10/K10 HB10/K10 HB10/K10
Cutting speed m/min 50to 35 50t0 35 50to0 35
Point angle 115to0 120° 115to0 120° 115to 120°
Clearance angle 5° 5° 5°
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dusnyeckue XapaKTepucTukun

Physical properties

[noTHoCTbL Npn /

Density at ......ocoverveeerieiieneeeee e 20°C.......

TennonpoBogHOCTbL npu /

Thermal conductivity at ............ccceeeee 20°C ......

YaenbHast TennoemkocTb npu /

Specificheat at .........ccccoveieeiiieeinnenn. 20°C.......

AnekTpuyeckoe conpoTuenexue npu /

Electric resistivity at ..........ccccovueeennnee. 20°C.......

Mogaynb ynpyroctvi npu /

Modulus of elasticity at .............cccueee.. 20°C ......

210 x 10°H/MMm?2

KoadhdhmumneHT TennoBoro pacluMpeHns B
nHTepsarne ot 20°C ao ...°C, 10 m/(m.K) npu

Thermal expansion between
20° C and ...°C, 10® m/(m.K)at

Temnepatypa/ 10 m/(Mm.K)
Temperature
100°C 12,8
200°C 13,0
300°C 13,8
400°C 14,0
500°C 14,2

Y10 KacaeTcs NpMMeHeHNs 1 aTanoB npouecca, As regards applications and processing koTopble
He BbINM ynoMsHyTbI cneumansHo B steps that are not expressly mentioned in this aton Tabnuue
onucaHuna npoaykrta, ux cnegyet product description/data sheet, the customer yTouHATL C Hamu B

KakgoM oTaenbHoM cny4yae. shall in each individual case be required to
consult us.
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000 «ectanbnuHe Boicoko SddekTrBHbIE
MeTtannsl PYC»
03069, HmxHnin Hosropog,
yn. Opexosckasi, 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.


mailto:general@voestalpine.com
http://www.bohlernn.ru/

