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WITH A MIRRORED FINISH GUARANTEE
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The quality standards and design requirements for products
made in series production are steadily increasing. Toolmakers
are being challenged to put the ideas of product designers into
practice, Besides elaborately and costly photo-etched struc-
tures, a high-gloss surface is an essential feature in product
design. It is the naked eye or a sensilive finger tip that decides
whether a product wil be a fast seller or a shelf-warmer.

Whether a high-gloss surface meets all the optical require-
ments strongly depends on the tool’s features and qualities.
Impurities in the tool steel inexorably appear in the final pro-
duct. High-gloss surfaces can only be achieved with high-
purity metallurgical tool steels.

BOHLER’S M333 ISOPLAST plastic mould stesl has been
developed to fulfill just this requirement and offers tool makers
the uncomplicated manufacture of high-gloss surfaces at low
costs.

A special remelting technology makes it possible

This technology allows for remelting in a closed vessel in a
nitrogen and/or argon atmosphere, that is excluding oxygen.
Thus an increase in the degree of oxide purity level is achieved
and, as a result, improved corrosion resistance, polishability,
photo etching and spark eroding of the steel is realized.
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ADVANTAGES AT A GLANCE

s

o REMNREIEIERE
BHALSE

o BFLAYHIE

o ZEEERYTE i

RERRENES R (MXFERNL )
! Quick high-grade polish in no time at all (tests from the

lab and in action)

very good |
| I

SEMGHEAE ERRT N () /
Folishability for mirror finish (evaluation)

1.2083 1.4028 |
L PLAST”

ESU/ESR VLBO / VAR IE

YRBHAMBELT, WHEHARGETIERITIRBEA TR,
SR F iR R R IR BIE.

/ Mean values of the findings of several Austrian and German companies
regarding time and quality after mechanical and handpolishing of 8 samples
of each material.

Advantages

* Optimum polishability for mirror finish
* Improved thermal conductivity

® Exceptional toughness

e \Very good corrosion resistance

AESERENES, EANNANES. £7E¥ER, HARE
RIGFE “4E&" .

Shorter cycle time and higher productivity due to improved
thermal conductivity. Your tool stays "cool”.

1.2843ESU / ESR

HESRE (WIMmK) /
Thermal conduetivity (W/m K)

U/ESR

19 £
0(32) 100 (212) 200(392) 300(572) 400(752) 500 {932)
RERIRE ( °C [°F]) / Testing temperature (°C [°F])

#HRishuls / Source: Materials Center Leoben Forschung GmbH, OGI
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PRODUCTIVITY

EENEFNE, BEAKE Higher productivity with lower costs

B S5EAERNENME, BOHLERFE B EEAE Working with tooling specialists, BOHLER has developed a
A, FEHTEFEHUERSHEIHTTM, XA material with a revolutionary composition, manufactured via
AERENIIERE, BENTE, BT EMIENES a new melting technology, resulting in the best polishability,

Kt S it. outstanding toughness, very good corrosion resistance and
improved thermal conductivity.

X— R gaERTERE, R T AEBEm S ERT This collection of positive attributes guarantees cost savings
FaoieTIE. AR TEEEERKNERSES ( HRED by considerably reducing the effort needed for polishing to a
REAMBRE, B OYEPMUEEHE, FREIEFF mirror finish, guaranteeing longer mould life, (thus ensuring
HMRE ) o IFBLGEERRBAEMS, RIET £ reduced need for new tools, reducing maintenance and repair
R, MMEEETEBAE,

time, and providing sacurity against fracture) and increasing
productivity by shortening cycle times.

XM BELEFERERANGIERRNR, KRS TR, Thus, the production of mirrored finish moulds means no
Br X L T BEARIE T A F= A BT 2D o more risk for the mould maker.
“RITEEMR" EA. The recipe with a "mirrored finish guarantee®

/S ( FHE% ) / Chemical composition (average %)

Si | Mn | Cr His /others

0,24 0,20 0,35 13,25 +N, Mo, V, Ni

)
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Tempering chart with toughness trend

980 °C

45 =

(1796 °F)

=

_BEmME/
highest corrosion resistance

\

JEJLTERE
EXTRAORDINARY PROPERTIES

R ENRESEE /|
recommended tempering range

-
“ﬂ ‘~

400

B (HRC) / Hardness (HRC)

25

i/ EToughnass 7

’

300

200

i 38 1 (J) / Impact bending strength (J)

100

0

20
0(32)

= = P (B A= 3)

100 (212)

Toughness (small components, i=3)

200 (392) 300 (572)

400 (752)

500 (332) 600 (1112)

ElAGREE ( °C [°F]) / Tempering temperature (°C [°F])

700 (1292) B

©
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W ADEE AR /
Toughness in relation to the cooling speed

TERE [ Hardhess:
48 - 50 HR
SES0 R K | Hardening:
1000 °C (1832 °F), i=3
N /

small components

BN/ Hardening:
980 °C (1796 °F), =10
FHEME /
large components

PN/ Hardening:
1020 *C (1868 °F),
A=05
500 °C
(e32 ‘e

i 38 EE(J) / Impact bending strength (J)

DIN 1.2083

Bk / Tempering 2 x 120 min.

BHISE L = 800 2 500 'C ( 1470930 °F ) H5#0mtaE,
B #x102/

Cooling parameter Juration of cooling from 800 to 500 °C
(1470 - 930 °F) in seconds x 102

FER O EEE (10x 7 x 55 mm ) FRE#RGER /

Impact-samples, unnotched (10 x 7 x 55 mm) from centre of toof

FERH R E D TRENSF TE, RERHAWRLERS
£iiik.

I Less maintenance work due to improved corrosion resistan-
ce. Chemistry proves it - saltwater cannot be bribed.

#RHEDIN 50021 1THIERF 0 /
Salt spray test according to DIN 50021

DIN 1.2083
ESU / ESR

DIM 1.4028
VLBO / VAR

AR 1000 T (1832 °F) /& + 250 T (482 °F) /2 x 2/hAd,
Specimen heat treatment: 1000 1832 °F) / oil-cooling + 250 °C
{482 °F) / 2 x 2 brs.




FAAbIE
HEAT TREATMENT

IE A b T8 ] {RIE AR (1 Ak Right heat treatment means
optimum results
RHERE Delivery condition
o BNETEE: 5220 HB * soft annealed max. 220 HB
B 71 iHRR Stress relieving
* 29650 °C ( 1202 °F ) e approx. 650 °C (1202 °F)
s THRER, ERESFRRIEI-2/ » following temperature equalisation, hold at temperature
o K184 for 1 — 2 hours in a neutral atmosphere

e slow furnace cooling

R Hardening
* 980%I1000 T(1796 — 1832 °F), 'Ri#EAH, L <10 ® 980 to 1000 °C (1796 — 1832 °F), quick quenching as
o XAEERE AR EIRFIHER H980 T (1796 °F) possible, i< 10
(B&EE >80mm, ESESAHA) . * 980 °C (1796 °F) ars strongly recommended for large moulds
o THHMBEFMRIBETE: 15— 30 48, (relevant thickness > 80 mm and vacuum Ne-cooling).
* Holding time: 15 — 30 minutes after temperature equalisation.
Bk Tempering
o AN SR B #EE N e Tempering should be done directly following hardening.
o FEWEIA3%, » Tempering 3 times is recommended.
o RIRATEI LIS RIEEITE, S20mmiRiR1/MeT, * Holding time in the furnace 1 hour per 20 mm material
&2t thickness, at least 2 hours in any case.
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* 48 — 50 HRC

AR-TRA M #ALE

A EREEN (>510 T /950 °F ) AN AL TFRE
RS, X#ALER, FERTHEAEN TR REEER
HALHEE,

Maximal goal hardness
® 48 - 50 HRC

Heat treatment of big moulds

The best condition of internal stress can be obtained by
tempering at high temperatures (> 510 °C / 950 °F). This
is particularly important vwhen spark erosion or surface
treatment is carried out efter heat treatment,
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FAAbIE
HEAT TREATMENT

1300 T T TTI T T 11T T T 7T T T 7777 T T TTT0 T T T T T 1717

CCTHiZk & / Continuous i ]
cooling CCT curves

B fk{LBEE: 1000 C (1832 °F)
{RiBRTE: 15 £

2..100 #HESE %

0,1..220 AHASBHEH (1),
EDJAB800FI500 THIS HEtE,
Hfr: #x102

-

ll ===

Azle 855

B
2
|

]

Austenitizing temperature: 1000 °C (1832 °F)
Holding time: 15 minutes

2...100 phase percentages

0.1... 220 cooling parameter (A}, i.e. duration of
cooling from 800 — 500° C
(1470 -930 °Flins x 102

obo.Sampie | A| v | |

iREEC (°F ) / Temperature in °C (°F)

e e e |

a 0,10 | 580 1,50 -
b 030 | 580 | 150 a S R
c 1,00 | 580 1,50 Py ——— F e R
d 300 | 580 2‘00_ Sk | Minutes " /vt { Hours F¥/ Days
e 8,00 | 580 3,00

f 2300 | 570 | 4,00

g 50,00 | 525 | 3,00

h 110,00 | 360 2,00

f [220,00 | 215 | <1,00
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EERE/
Quantitative phase diagram
Tik /Carbide
BB /Retained austenite
Bk / Austenite
IRk /Martensite
Bk /Perlite

#HEY ). / Cooling parameter )

>
g ® & & 2 2 2 8

HWES % / Phase percentages

=

g

HV10 < 8 & |

10°% 107

1 A= RE / Edge or face

2188/ Core

3 FEkERE: BhEAR
FIEE R /
Jominy test: distance
from the quenched end

H.800 TEI500 C ( 1470 - 930 °F ) A4 HIRtE], S4r. # /
Cooling time in sec. from 800 °C to 500 °C (1470 - 930 °F)

=

E1% mm / Diameter, mm




PN T #EE Y
RECOMMENDED MACHINING PARAMETERS

P ———— IBRARS T, GHRANNABRUEBT, £
Economic machining: Machining / Milling RRERASTIRMTINE, FLUT R BREEEIAD
0.35mm:A ik,
- |
15 =
‘ The costs and tool life for milling the steels in the soft
annealed condition were determined with hard metal indexable
io B insert tools and refer to a wear band width of 0.35 um.
1.2083 ESU / ESR

I
ISO0PLAST®

f
|

TR (BT ) 10 cm?/
Cost of machining (EUR)/10 cm?

0 = = | =
200 300 400 500 600 700 P
HElEE ( m/min ) / Cutting speed (m/min)
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Influence of the machining technique on BKIEMT /

the time required in polishing Electrical discharge machining

#¥: BOHLER M333 ISOPLAST 4 A BT LR FAOA RN TiERE /
R FE K ESO HRCAES / As a result of the cleanliness level good EDM-properties

Material: BOHLER M333 ISOPLAST
hardened and tempered to approx. 50 HRC

AERE&&TIRSE EHRENY PSR BRI TR NI TRRIRE

Surface finish following milling with carbide tool Surface finish following spark eroding with a copper electrode
SRXEMIfREAL, ERARREREHTEE Approx. 20 % less time is required to reach a

BAik B 0 5E 65 0 6 i B Y B 1) YT & £920%, defined mirror-finish on a cavity which has been

milled compared to a spark eroded surface.
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MACHINING RECOMMENDATIONS

HAMERAS. iR /SN TR / Heat treatment condition: soft annealed / mill finish

ZHl / Turning

ZEHIRE mm ( #~t ) / Depth of cut mm (inches)

8-4(31-.16) 4-1(16-.04) 1-0,5(04-.02)
#H44 mm /rev. (inches /rev.) / Feed mm / rev. (inches /rev)| 0,8 —0,4 (.032 — .016) 0,4 -025 (.016 - .01) 0,25-0,1 (.01 —.004)
YN Hli% Eve m/min (f.p.m) / Cutting speed v. m/min (f.p.m)

" BOEHLERIT LC 225 C/ ISO HC-P25

110 — 150 (360 — 490)

150 - 200 (490 - 660)

190 - 300 (625 — 985)

'BOEHLERIT LG 235/ ISO HC-P53

il / Milling

90 - 130 (295 - 425)

130 - 180 (425 — 590)

170 — 280 (395 — 920)

44 mmitooth (inchesftooth) | Feed mmy/tooth (inches/tooth)

0,5-0,36 (.02 —.014)

0,35-0,16 (.014 - .006)

0,15 - 0,08 (.006 - .003) |

H1#l# Eve m/min (f.p.m) / Cutting speed v. m/min (f.p.m)

BOEHLERIT LW 225 / 150 HW-P25

60 — 100 (195 — 330)

70 - 110 (230 — 360)

80 — 120 (260 — 395)

BOEHLERIT LC 225 M / ISO HC-P25

80 - 120 (260 — 395)

100 — 150 (330 — 490)

140 - 190 (460 - 625)

BOEHLERIT LC 230 F / ISO HC-P30

RPMISHEATF LA RHRARBERSETIR

70— 100 (230 — 330)

80— 130 (260 — 425)

120 - 170 (395 — 560)

Cutting material recommendations for dry machining, stan-

MREAEEEREETIAE, NEABRMIBERE. dard values for indexable insert tools. If using carbide tooling a

lower feed should be used.
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3L / Drilling

$h3L B4 mm (inch ) / Drill diameter mm (inches) 3-20(.12-.80) 20-54(.80-2.13)
BHEAETIR / Carbide tool o ins

A Emm /rev. (inches /rev.) / Feed mm / rev. (inches /rev)  0,15-0,25 (.006 - .01) 0,05 -

i}] H[iiﬁv(: mlmm (f.p.m) / Cuh‘mg speed \fc m/min (f.p.m)

Fette LC 6405/1SO HC-K40
BOEHLERIT R 331 / 1ISO HC-P30 )
BOEHLERIT SB 40 / 1SO HW-P40 0C ) (330 - 460 100 - 140 (330 - 460)

g Repair welding
EENEEREREEE SRR E =R, There is a general tendency for tool steels to develop cracks
WMREETT LR R, MIKBGHEEERIESEH after welding.

ER IR, SXEEBOHLERFIREFM .,

If welding cannot be avoided, the instructions of the appro-
priate welding electrode manufacturer should be sought and
followed or check in the BOHLER welding leaflet.




R R T FIRIR T &R A S iR 3
SHINES IN EVERY DIMENSION AND SHAPE

T BE / Physical properties

BE (20°C) / Density at 20 °C 7,7 kg/dm3
Density at 68 °F 0.278 Ibs/in3
Eb#t 20 (C) / Specific heat capacity at 20 °C 460 J/(kg.K)
Specific heat capacity at 68 °F 0.110 Btu/(lb °F)

®itE: B/ Magnetic properties existing

# sty / Source : Materials Center Leoben Forschung GmbH, OGI

#{EZE | Thermal conductivity

20°C 100 °C 200 °C 300 °C 400 °C 500 °C

22,9 23,9 251 25,8 26,4 27,0 W/(m K)
68 °F 210 °F 390 °F 670 °F 750 °F 930 °F

13.23 13.81 14.50 14.90 15.25 15.60 Btu/(ft h °F)

18
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TSI
5651028

20°C E ... C (68 °FE...°F ) MM R Y / Thermal expansion between 20 °C (68 °F) and ... °C (°F)

100 °C 300 °C 400 °C 500 °C

10,50 11,00 11,00 11,50 2,0C 108 m/(m.K)
390 °F 570 °F 750 °
6.11 6.11 6.6 10 in/(in °F)

SR / Modulus of elasticity
100°C wocc | swc | |

210 °F 390 °F

30.7 29.7

## e / Source : Materials Center Leoben Forschung GmbH, OGI

19




FRAEFMBEALN FTIRETH | Printed on chlorine-free bleached paper having no polution effects

A BOHLER

Your partner:

DESON Die Steel Company Limited E %*’\EE%
EILE N (R HIRAR A 4l LN

FERLESH QR HREAR

www.diesteelchina.com

QQ: 3347894946

RMfEANS: diesteel

24 BR % # % : 400-756-1028
Il 4 : sales@diesteelchina.com

ERZPHERNERSE, RENFSTERBITENERYS, NEREESXWRENGEME, TESZFEMTFERE,
BRIMNBOMAFREHERRSHENEEN R

The data contained in this brochure is merely for general information and therefore shall not be binding on the comaany. 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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