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PLASTIC MOULD STEEL
CORROSION RESISTANT - WITH THE BEST POLISHABILITY



B HacToAwee BpemA TpelOOBaHWA B OM3afHe

NpoayKToB MaccoBoro npou3soacTea
OOCTATNK BEPLUNH BooBpakeHua "
u3o6peTaTensHOCTE JU3aiiHepoB BCex cTpad
MUpa He 3HaeT rpaHul. Tewm Oonee, 4To

fonee HEBO3MOXHO MNPOBOOWMTL  OLIEHKY
KayecTBa NPOAYKTOB, WCXOOA TONBKO W3 WX
YHKUWMIA  —  MHOTWE  MNPOAYKTbI  MMEIT

OOMHAKOBLIE BO3MOXHOCTM — TMO3TOMY OHA
BCE Yalle MPOBOAMTCA, OCHOBLIBAACHL Ha
oblenw  OW3ailHe, UBETe W KadecTBe
NOBEpXHOCTH. CTAHET NKM NPOAYKT «XUTOM»
UMW «HEe XOMOBLIM» 3a4YacTy pelwaeTca C
NOMOLLLK  B3rNAga W MPUKOCHOBEHUA.
MoMMMO  NOBEPXHOCTEN, 00padoTaHHbIX
CNOXHLIMU MeToAaMKU TPABNEeHUA, TWAaTENLHo
OTNONMPOBAHHAA  MOBEPXHOCTE  ABMAETCA
OOHMM U3 Haubonee BaXHbLIX SMNEMEHTOB
nu3anHa.

MpoaykT nonydaeTcs XOPOLWWM HAacTOMLKO,
HACKOMNBKO Xopouwa NOBEPXHOCTh
MHCTPYMEHTA, KOTOPLIM  OH  MPOWM3BEOeH.
OcofeHHo B 0DnacTu 3epkanbHOA 40OBOOKW
NOBEPXHOCTEN He [A0MKHO ObiTh  HMKaKMX
ownboK.  HepoBHOCTM NOBEPXHOCTW cpasy
CTAHOBATCA BUOHbI .

o HACTOALWEro BPEMEHWN ana
NpoU3BOAMTENER WHCTPYMEHTOB Beino
ocofeHHo Joporo W 3adHumano ocofeHHo
MHOro BpemeHW nNpoWM3BOACTBO MNNACTHMH C
JepraneHo ﬂOBeﬂeHHOI;"I NOBEPXHOCTEHD. 3710
YCyrybnanock ewe M Tem, YTo pesynstaTt bein
HWAE OHMOaeMoro.

3aBuUcUT OT 3epKanbHOM AOBOAKM W

BOHLER M333 | SOPLAST®

BOHLER M333 IS O PPLAST”

MNowadays, the demands in design for the
mass-produced things in life leave nothing to
be desired and the Ingenuity of international
product designers knows no bounds. All the
more so since judging the quality of products I1s
no longer possible based solely on their functions
- many products have the same features - but
is more often than not based on general design,
colour and the surface finish. Whether or not a
product will become a "hit* or a "non-seller” is a
decision that may be made with a glance and
the sensitivity of a finger fip. Besides complex,
etched  surface-finishes, a  highly-polished
surface is one of the most important ele-
ments in product design. This may be
because of optical considerations, e.g. for
sunglasses or because of functional consi-
derations, e.g. for highly polished reflecting
headlights, or for practical reasons, eg. fto
reduce the adhesion of dirt to the surface.

A product is only as good as the surface
finish of the tool in which the product is
formed. Particularly in the field of mirrored
finishes no mistakes are condoned. Irregularities
on the surface are immediately visible.

Until now it has been particularly time-
consuming and costly for toolmakers to
produce inserts with a mirrored finish. That effort
was coupled with the fact that the finished
results were less than satisfactory.

Depend on mirrored finish and

BOHLER M333 150 PLAST”



C FAPAHTUEN 3EPKATNIbHON OBOAKM MOBEPXHOCTU - K BIECTSALMM PE3YNIbTATAM
WITH A MIRRORED FINISH GUARANTEE - FOR SHINING RESULTS

BEbICTPAA BBICOKOKAYECTBEHHARA NONMNPOBKA
BE3 BPEMEHHbIX 3ATPAT

PesynbTaTbl ucnbiTaHnii B nabopaTopuax U B
pabouunx ycrnoBuax:

QUICK HIGH-GRADE POLISH IN NO TIME AT ALL
tests from the lab and in action:

YMEHbLEHHbIM NPON3BOACTBEHHbIV LMK U
YBENUMYEHHAA MPOU3BOOUTENBHOCTD

Gnarogaps ynyylweHHOI TENNONPOBOLHOCTH. Baw
MHCTPYMEHT OCTAeTCA «XONOGHbLIM».

SHORTER CYCLE TIME AND  HIGHER
PRODUCTIVITY

due to improved thermal conductivity. Your tool stays "cool”.

OMNTNMAINBbHAA MOJIMPYEMOCTb anA
3EPKANTbHOW [OOBOAKM MOBEPXHOCTW,
YNYHLWEHHAA TEMNOMPOBOOHOCTD,
NMPEKPACHAA BA3KOCTb W TBEPOOCTD,
OYEHb XOPOWAHA KOPPO3NOHHAA
CTOUKOCTb.

OPTIMUM  POLISHABILITY FOR MIRROR
FINISH,

IMPROVED THERMAL CONDUCTIVITY,
EXCEPTIONAL TOUGHNESS AND HARDNESS
VERY GOOD CORROSION RESISTANCE

OueHsb xopowo
Very good

[ BOHLER Mazz il 1.4028 VLBO 1.2083 ESU
ISOPLAST 1.4028 VAR 1.2083 ESR

ONMPYEeMOCTE 4N5 3epKanbHOW 40BOLKN (OUeHKa 1-5)

olishability for mirror finish (evalutions 1-5)
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CpefHWe 3HAYeHWA WCCNefOoBaHWA HECKONbKMX aBCTPMACKUX W HEeMEeLKWUX
KoMnaHuit B obnacTu eBpeMeHn oOpaboTKM WM KauyecTBa NOBEPXHOCTM nocne
MexaHuyeckon oBpaboTKM W pydHoW nonupoekn 6 ofpa3yoe Kawgoro
MaTtepuana.

Mean values of the findings of several Austrian and German companies
regarding time and quality after mechanical and handpolishing of 6 samples of
each material.
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TennonpoBogHocTh (B / MK)
Termal conductivity (W / mK)
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B coTpyaoHuuecTEBe cCO CcneuuanucTamu no
NpoW3BOACTBY WHCTPYMEHTa, BOHLER
pa3spaboTan maTepuan C PeBOMIOLMOHHBIM
COCTABOM, NPOW3BEAEHHBbIM C MNPUMEHEHWEeM
HOBOW TEXHOMOTWW NNaBkW, Pe3yneTaTtom
KOTOPOB CTanm Haunyywas nonupyemocTh,
MpeKkpacHaa  BA3KOCTb, O4YeHb  Xopollaa
KOPO3WOHHAA  CTOMKOCTE M yMydlleHHas
TENNONPOBOSHOCTh.

3T0  CcOYeTaHue TMONOKUTENbHBIX  KayecTe
rapaHTupyeT CHWAEeHWe 3atpar C NOMOLWBH
3HAUMTENBHOMO  YMEHbLUEHWA HeobXoauMbIX

YCUIMA  4NA  MNONWPOBKW  ANA  NONyYeHWA
3epKancHOW  NOBEePXHOCTW,  rapaHTupyeTcs
DonblWKMA - cpok  cnyxObl  M3NOoKHWMY (B

pe3yneTaTe Yero CHUXAKTCA 3aTpaTel Ha
HOBbIE  WMHCTPYMEHTHI,  9KCNNyaTauWMoHHbIe
3aTpaTsl ] BpemsA PEMOHTOB 1]
obecneuuBaeTca CTOWKOCTL K obpazoBaHWio
TPELLMH) U BO3pacTaeT NPOM3BOANTENEHOCTE B
pesynsTaTe YyMeHbLIEHUA BPeMEH LIUKNA.

Takuwm 00pa3omM, NPOM3BOACTBO M3NOMHUL, C
3epKansHOR OOBOAKOR MOBEpXHOCTER DoMblie
He NpefacTaBnAeT pUCKa ANA NpoM3IBoguTeEne.

PeuenT ¢ ucnonbsoeaHneM «FapaHTin
3epranbHoi JoBOAKWY.

Xumuueckuit cocTas (%)

C Sl Mn Cr [dpyrve

0,28 1 0,3 0,3 13,5 +N

MOBbILWEHHAA NMPOU3BOOUTEIIBHOCTb NP MEHBLLUUX SATPATAX
HIGHER PRODUCTIVITY WITH LOWER COSTS

Working with tooling specialists, BOHLER has
developed a material with a revolutionary
composition, manufactured via a new melting
technology, resulting in the best polishability,
outstanding toughness, very good corrosion
resistance and improved thermal conductivity.

This collection of positive attributes gua-
rantees cost  savings by considerably
reducing the effort needed for polishing to  a
mirror finish; guaranteeing longer mould life,
(thus ensuring reduced need for new tools,
reducing maintenance and repair time, and
providing security against fracture) and
increasing productivity by shortening cycle
times.

Thus, the production of mirrored finish
moulds means no more risk for the mould
maker.

The Recipe with a "Mirrored Finish

Guarantee®.

Chemical Composition (%)
c Si  Mn  Cr other

0:28 " $10-3 0.3 13.5 +N
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BOHLER M333 IS O PLAST®

Haunyuywwe pabouse CBOACTBA WM BbicOKaA CTOMKOCTe Bawwux
WHCTPYMEHTOB BrnarofapA BA3KOCTH W TBEPOOCTH.

The best working properties and long life for your tools due to toughness
and hardness.
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3akanka: 1020° C [ Nz-oxnaxgeHwe, TemMnepatypa otnycka: 250° C [ 2x2 yaca.
Hardening: 1020° C / N;-cooling, tempering temperature: 250° C f 2x2 hrs.

Temnepatypa OTNycKa — BRWAHWE YyOapHOW BA3KOCTM W TBepAOCTH
BOHLER M333 I SO PLAST"
Tempering temperature - influence on the impact toughness and
hardness of BOHLER M333 I E ﬂ P
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TepmoobpaboTka:
CMArYarWKnn OTHUI:

+ 730 -780° C/ oxnaxaeHwe B neuu
+ TBEpPAOCTh NOCNE cMArvarLlero omkura max. 220 HB

CHATWE HaNpPAXeHWNA:
+ okono 650° C
+ Mocne CKBO3HOrO Mporpeea BblaepxaTb B HeMTpanbHow

aTmocdpepe B Te4eHne 1- 2 yacos.
* MeAneHHoe oxNaXaeHue B ne4u.
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KpeoreHHan oGpaboTka:

PeKOMeHAYeTCA MPOBECTW KpeoreHHylo obpaGoTky npu -150°C
ansA cTabUnbHOCTW pasMepos.

OTnyck:

OTnyck  JomkeH  NpoBoAMTbCA  cpasy  Mocne  3aKanku.
PekomMeHAyeTCA NO MeHbLUEN Mepe ABYXKpaTHbIM OTMYCK.

Bpems Bbigepikkn B nedn — 1 vac Ha kawgble 20 MM TOnWWHBLI
3aroTOBKM, HO He MeHee 2 Yacos.

MukpocTpyKTypa nocne omkura:
« deppuT + Kapbugpl

MUWKpPOCTPYKTypa nocre oTnycka:
+ MapTeHcuT + Kapougel

TepmoobpaboTKa U 3aroTOBKM:
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TepmoobpaboTka M3NOXKHWAL [NA NATbA CcTeKna M
M3NOXHWL, pabdoTawlWnx B YCNOBUAX NOBbIWEHHbLIX
TeMneparyp.

Ona 3TUX W3NOXKHWAL TewmnepaTypa OTNycka [JON#Ha BulOMpaTeca U3
WHTEpBana TemnepaTyp Bbiwe paboyed TemnepaTypbl MHCTpyMeHTa. 370
HeolXoaAumo OnAa Toro, 4YTo0bl M3dexaTs MNOBTOPHONO OTNYCKa nNpu
akcnayaTauum M3noxHuy. Meped OTNYCKOM peKoMeHOyeTCA MpoBoAWTh

KpeoreHHylo o0paboTky npu TemnepaType -150°C AnA cTabUneHOCTY
pa3mMepos.
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HEOBbLIYAMHAA BMNEYATNAOWAA BA3KOCTb M TBEPOOCTb
EXTRAORDINARY TOUGHNESS AND HARDNESS [S IMPRESSIVE

Heat treatment
Soft annealing:

+ 730 -780° C/ Furnace cooling
+ hardness after soft annealing max. 220 HB

Stress relieving:

+ approx. 650° C

« following temperature equalisation, hold at temperature for
1 - 2 hours in a neutral atmosphere.

+ slow furnace cooling
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Cryogenic treatment:

Cryogenic treatment at -150° C is recommended for
dimensional stability.

Tempering:

Tempering should be done directly following hardening.
Tempering at least twice is recommended.

Holding time in the furnace 1 hour per 20 mm material
thickness, atleast 2 hours in any case.

Microstructure as annealed:
- ferrite + carbide

Microstructure as tempered:
» martensite + carbide

Heat treatment and raw material

Tempering at low temperatures yields the best combination
of toughness, hardness and corrosion resistance. The best
condition of internal stress can be obtained by tempering at high
temperatures. This is particularly important when spark erosion
or surface treatment is carried out after heat treatment. In order
to attain the optimum combination of all material properties,
the wuse of raw material which is as close to the final
dimensions as possible is recommended.

Heat treatment for glass moulds and moulds working at
high temperatures

For these applications, the tempering temperature selected
should be higher than the working temperature of the tool. This
is to avoid a tempering effect during mould use.
Cryogenic treatment at a temperature of -150° C prior to
tempering is recommended for dimensional stability.

KoppoznoHHasa cToikocTe 13%-0i XpOMUCTOW CTanM

Corrosion resistance of 13% chromium steels
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| BOHLER M3z3N| 14028 VLEO 1.2083 ESU
INOPLAST' 1.4028 VAR 1.2083 ESR

3akanka: 1020° C / Ny-oxnaxgeHue + oTnyck
MnoTHOCTE ToKa npu uenbiTadun: 1x10° Afcm?, cpeaHan: cCMHTETUYECKARA
mMopckan soga ¢ HCL/pH4

Hardening: 1020° C / N;-cooling + tempering
Test-Current density: 1x10° A/cm?, Medium: Synthetic salt-water with
HCL/pH4
MeHblive 3aTpaTbl Ha TeKyWWA pemoHT 6Gnarogaps
YMNYYLWEHHON KOPPO3MOHHON CTOWKOCTWM. 3TO [AOKasaHo
XMMUE — MOPCKYH BOAY He NOoAKYNULLb.
Less maintenance work due to improved corrosion
resistance. Chemistry proves it - saltwater cannot be
bribed.

Tect ¢ pa3bpbisruBaHuem coneeoro pacteopa no DIN 50021
Salt spray test according to DIN 50021
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| BOHLER M350 1.4028 VLBO 1.2083 ESU
ISOPLRAST 1.4028 VAR 1.2083 ESR

TepmoodpatoTtka otbpasya: 1020° C / macno +250° C [ 2x2 vaca.
Specimen heat treatment: 1020° C / oil-cooling +250° C / 2x2 hrs.
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