MOLDMAX XL
High strength copper alloy




General

MOLDMAX XL is a high-strength, high thermal
conductivity copper alloy manufactured under
patents by Brush Wellman Inc.. It is intended for
use in a wide variety of plastic moulds. Its main
properties include:

« high thermal conductivity

« excellent machinability

« good corrosion resistance

« good wear resistance

« high impact strength

« excellent resistance to galling

« large cross sectional availability.

Typical analysis % Ni Sn Cu
9 6 Balance

Pre-hardened 28 - 32 HRC
Gold / light blue

Delivery condition

Colour code

MOLDMAX XL combines high levels of strength
and thermal conductivity. It effectively reduces
hot spots, minimising cycle times and improving
as-moulded part tolerances.

MOLDMAX XL has consistent hardness throughout
even the largest cross section, providing
predictable strength in deep sections and excellent
machinability. At the same time it offers impact
strengths suitable for complex designs.

Applications
MOULDING WITH MOLDMAX XL TOOLS

MOLDMAX XL is designed to be used primarily for
core inserts in larger injection moulds. Tools
incorporating MOLDMAX XL inserts provide
numerous advantages to both the mould maker
and injection moulder.

With over twice the thermal conductivity of a
typical pre-hardened total steel, MOLDMAX XL
allows cycle times to be significantly reduced. It
also minimises temperature differences from one
area of a mould to another, resulting in lighter as-
moulded tolerances and less post mould warpage
and shrinkage. This yields better part tolerances
and reduces rejections.

A MOLDMAX XL core will reach thermal equilibrium
much more rapidly than an identical steel insert,
allowing production to commence in less time and
with reduced scrap. This makes short runs a more
economical alternative.

MOLDMAX XL will also react more rapidly to
process changes, providing enhanced control over
the moulding process. Finally, the higher thermal
conductivity allows the mould to be run at a higher
temperature yielding lower injection pressures,
minimising condensation and ultimately resulting in
greater efficiency without increasing cycle time.

MOLDMAX XL

Prehardened Tool Steel
allows thermal energy to
become trapped in the areas
of high heat concentration
such as the intersection of
wall and base of this plastic
container. Notice also the
temperature differential
between the top and bottom
of core.

MOLDMAX XL exhibits rapid
heat transfer and
homogeneous mould surface
temperature. This effect is
even more pronounced in
more complex parts.

*Thermal analysis courtesy of
C-Mold.

TYPICAL MOULDING CYCLE
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Reducing cooling time has the biggest effect on overall cycle
time.

Reducing cooling time has the greatest impact on
part cost because cooling time is typically the
longest portion of the moulding cycle. Utilising
MOLDMAX XL in moulds removes the barrier to
high performance.

THE MOULD AS HEAT EXCHANGER
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Three steps to mould cooling -

(1) The resin gives up heat to the tool,

(2) the tool transfers the heat to the water line, and

(3) the water removes it.

Only heat energy that is present on the water line surface
can be removed. The mould material plays a critical role in
transferring this energy.



MOLDMAX XL

Properties

PHYSICAL DATA

Pre-hardened to 30 HRC. Data at room and
elevated temperatures.

Temperature 20°C 200°C 300°C
(68°F) (390°F) | (570°F)

Density
kg/m’ 8900 8810 8760
Ib/in’ 0.322 0.317 0.316
Modulus of elasticity
N/mm’ 117 200 N/A N/A
psi 17x10° N/A N/A

Coefficient of
thermal expansion

per °C from 20°C - 16x10° [165x10°
per °F from 68°F - 95x10° | 9.7x10°
Thermal
conductivity
W/m °C 60 80 95
Btu in/ft*h°F 425 635 725
Specific heat
J/kg °C 381 410 432
Btu/Ib°F 0.091 0.097 0.103

TENSILE STRENGTH AT ROOM TEMPERATURE

The tensile values are to be considered as approxi-

mate only.
Hardness 30 HRC
Compressive yield strength, Rc0.2 655 N/mm’
95 000 psi
Tensile yield strength, Rp0.2 690 N/mm’
100 000 psi
Tensile strength, Rm 760 N/mm®
110 000 psi
Elongation, A, 5%
Comparison of mould materials
Thermal conductivity, W/m°C Btu in/ft’h°F
210 1440
175 1200
(:) Aluminium alloy (e.g. PRODAX )
140 MOLDMAX LH 960
& MOLDVAX HH
105 720
70 ‘MOLDMAXXL 480
35 8407 SUPREME __| 940
718 SUPREME ()
SITAVAXESR

10 20 30 40 50 60
Hardness, HRC

CORROSION RESISTANCE

MOLDMAX XL forms a tightly adherent oxide film and
is inherently corrosion resistant. However, measures
should be taken to prevent damage during storage.

Many resins contain components or additives
that can be corrosive, especially in the presence
of water. Moulds should be dried by increasing
mould temperature at the end of the run. Mould
water lines and noses should be blown dry prior
to disconnection. Denatured alcohol can be used
to clean the mould surfaces as well as absorb
any moisture present. Commercially available
mould protectants may be used, but must not
be applied over moisture. Avoid the use of any
products which contain ammonia or sulphur.

Moulds should be cleaned periodically, especially
in the vent areas. Corrosive elements tend to
condense in the vents and can cause damage.

Machining
recommendations

MOLDMAX XL has a very good machinability and
can be machined with conventional cutting tools.
The cutting data below are to be considered as
guiding values which must be adapted to existing
local conditions.

TURNING
Turning with carbide .
Turning
Cutting data Rough Fine with high
parameters turning turning speed steel
Cutting
speed, v,
m/min 300 - 400 400 - 500 70 - 100
fpm. 990-1300 | 1300-1640 | 200 - 300
Feed,
mmy/rev 0.3-06 -0.3 -0.3
1.p.r. 0.012-0.023 | -0.012 -0.012
Depth of cut, a
mm 2-6 -2 -2
inch 0.08-0.23 -0.08 -0.08
Carbide
deflsggatlon K20 K20 _
us C2 C2 -

Use tools with generous positive rake angles.



MILLING

MOLDMAX XL machines 4 - 5 times faster that
P-20 utilising high speed machining techniques
(spindle rpm >10,000 rpm), with minimal tool wear
or discolouration, producing small, easily managed
chips, and leaving an exceptionally smooth surface.
TiCN or TiAIN coated, positive rake tools were
employed.

Face and square shoulder face milling

Milling with carbide

Milling

Cutting data Rough Fine with high
parameters milling milling speed steel
Cutting
speed, v,

m/min 200 - 300 300 - 400 55-70

fp.m. 660 - 990 990 - 1300 180 - 230
Feed, f,

mm/tooth 02-04 0.1-0.2 -0.1

in/tooth 0.008-0.016 | 0.004-0.008 -0.004
Depth of cut, a

mm 2-5 -2 -2

inch 0.08-0.20 -0.08 -0.08
Carbide
designation

IS0 K20 K20 -

us C2 C2 -

Use tools with positive rake angles.

End Milling
Type of milling
Cutting data Solid ir?daer)tz;%?e High
parameters carbide insert speed steel
Cutting
speed, v,
m/min 300-700" | 300-900" 50 - 707
fp.m. 990 - 2300 990 - 2950 165 - 230
Feed, f,
mm/tooth | 0.010-0.10" | 0.08-0.20" | 0.05-0.35"
in/tooth 0.0004 - 0.004 | 0.003-0.008 | 0.002-0.014
Carbide
designation
ISO - K20 -
us - c2 -

1) Depending on radial depth of cut

2) For coated HSS end mill, an increased cutting speed of
~ 30% can be used.

3) Depending on radial depth of cut and cutter diameter.

DRILLING
High speed steels twist drill

Cutting
Drill diameter speed, v, Feed, f
mm | inch m/min fp.m. mmy/rev i.p.r.

MOLDMAX XL

Carbide drill
Type of drill
Cutting data | Indexable Solid Brazed
parameters insert carbide carbide”
Cutting
speed, v,
m/min 300 - 500 300 - 500 250 - 400
fp.m. 990-1640 | 990-1640 | 820-1300
Feed, f
mm/rev | 005-0.15" | 0.05-0.30” | 0.10-0.30”
Lp.r. 0.002 - 0.006” | 0.002-0.0122”| 0.004 - 0.012”

1) Drill with internal cooling channels and brazed tip.
2) Depending on drill diameter.

TAPPING

When tapping MOLDMAX XL use taps with straight
flutes. Use same kind of taps when tapping blind
holes. Use cutting compound or cutting oil. TICN
coated taps work well.

GRINDING

MOLDMAX XL can be ground using both conven-
tional AlQ, and SiC grinding wheels.

For surface grinding with a straight wheel, use

A 46 LV or C 46 LV type. For cylindrical grinding
with a straight wheel, use A 60 LV or C 60 LV type.
Use plenty of coolant when grinding.

Surface treatments

Standard surface modifications can be applied to
enchance the surface properties of MOLDMAX XL".

Treatment Benefits in order of priority

Wear resistance, hardness,
surface release, corrosion
resistance.

Hard chrome

Corrosion resistance, hardness,
wear resistance, surface
release.

Electroless Nickel

Hardness, wear resistance,
surface release.

Electroless Nickel
with Teflon

PVD (low temp.)”
- Titanium Nitride
- Chromium Nitride

Superior wear resistance,
surface release.

-5 -3/16| 30-40% | 100-130* | 0.03-0.08 | 0.001-0.003
510 [3/16-3/8 | 30-40* | 100-130* | 0.08-0.15 | 0.003-0.006
10-15 | 3/8-5/8 | 30-40% | 100-130% | 0.15-0.20 | 0.006 - 0.008
15-20 | 5/8-3/4 | 30-40% | 100-130% | 0.20-0.25 | 0.008-0.010

* For coated HSS drill v, ~ 60 m/min. (197 fp.m.)

1) The passive oxide layer should be removed just prior to coating.
2 Treatment temperature should not exceed 260°C (500°F).



MOLDMAX XL

EDM

While MOLDMAX XL's high thermal conductivity
makes it slower to EDM than mould steels, sinker
and wire EDM'ing present no significant problems.
The recast layer which is formed during EDM is
soft, shallow and easily removed.

Both copper and graphite electrodes can be used
to EDM MOLDMAX XL. Copper has better wear
resistance but graphite is more machinable.
Negative electrode polarity is most effective when
working with graphite. For the best surface finish,
switch to positive polarity during finish EDM. When
working with copper electrodes the polarity shall
be positive during the whole process.

Welding

MOLDMAX XL can be welded using good welding
practices. However, because of the unique
chemistry and hardening mechanism for
MOLDMAX XL, colour matching of weldments in
high polish and/or textured areas may be difficult.

Proper joint preparation and cleaning procedures
must be used prior to welding. For best results, TIG
is recommended. For an equivalent hardness in the
weldment, Weld-Pak copper-beryllium filler rod is
recommended (using the instructions for Weld-Pak).
If a similar chemistry is desired, the XL Pak filler
rod is recommended using the welding parameters
described in the following table.

Filler rod XL Pak 1/16" dia.

Welding electrode EWTH2 1/8" dia. 2% thoriated
tungsten with a pointed tip

(20 - 25° included angle)

Shielding gas Argon 25 cfh
Pre-heating
temperature None required

Maximum interpass 150°C (300°F)

temperature
Power source Direct current with negative
electrode polarity

As welded hardness 55 HRB
371°C (700°F) for 180 minutes

at temperature/hardness
temperature /25 - 26 HRC

Post-weld heat

Note: During post-weld heat treatment,
temperature should be maintained within +5°C
(10°F) of 371°C (700°F). Time and temperature
must be tightly controlled to prevent change in
dimensions or loss of hardness. A drop of 1-2 HRC
can be expected within the tool when this
procedure is used.

For more information, contact your local ASSAB office.

Polishing

MOLDMAX XL can be polished to SPI standard
finishes ranging from SPI C-3 to SPI A-1. Most core
applications will benefit from a draw polish (polishing
done in the direction of part travel during ejection, and
never perpendicular to that direction).

The folowing steps can serve as polishing guidelines:

1. After grinding, pre-polish using successively
finer grit stones ending with a 600 grit.

2. Polish with diamond paste grade 15 to obtain a
dull satin looking surface.

3. Polish with a grade 6 diamond paste.

4. Polish with a grade 3 diamond paste.

5. If necessary hand finish with a #1 grade diamond
paste

As in all polishing, work thoroughness and
cleanliness are of utmost importance. In order to
avoid overpolishing, or "orange peel" effect, do not
polish longer than necessary to achieve an even
looking surface.

Further information

Contact your local ASSAB office for additional
information on selection, heat treatment, application
and availability of ASSAB tooling materials.



| Group Head Office
ASSAB Pacific Pte. Ltd.

171 Chin Swee Road

#07-02, SAN Centre

Singapore 169877

Tel : 65 6534 5600

Fax : 65 6534 0655
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Beijing *

ASSAB Tooling {Beijing) Co., Ltd.
Mo. 10A, Rong Jing Dong Jie
Beijing Economic Development Area
Beijing 100176, China

Tel : B6 10 6786 5588

Fax : 86 10 6786 2988

Changzhou '

Room 3837, Building 1
Mo. 15 Huangshan Road
Changzhou 213022, China
Tel : 865195123 731
Fax : 86 5195123 732

Chongging *

ASSAB Tooling Technology (Chongging) Co., Ltd.
Plant C, Automotive Industrial Park, Jingkai Park
Chongging Economic & Techological Development Zone
Chongging 401120, China

Tel : B6 23 6745 5698

Fax : B6 23 6745 5699

Dalian *

No. 9-2# Workshop, 26# Area,

Dalian Economic & Technical Development Zone
Dalian 116600, China

Tel : B6 411 8761 8080

Fax : 86 411 8761 9535

Dongguan *

ASSAB Tooling (Dongguan) Co., Ltd.

Northern District

Song Shan Lake Science & Technology Industrial Park
Dongguan 523808, China

Tel : B6 769 2289 7888

Fax : 86 769 2289 9368/9312

Hangzhou

Room 1-1802, Mo. 3 Yuan, Jinjiangjiayuan
Hangzhou 310016, China

Tel : B6 571 B65S6 6112

Fax : 86 571 B656 6113

Ningbo *

ASSAB Tooling Technology (Ningbo) Co., Ltd.
Mo. 218 Longjiaoshan Road

Vehicle Part Industrial Park

Ningbo Economic & Technical Development Zone
Mingbo 315806, China

Tel : B6 574 BGBO 7188

Fax : 86 574 8680 7166

Qingdao

Room 2521, Kexin Mansion

Mo. 228 Liaoning Road, Shibei District
Qingdao 266012, China

Tel : B6 532 8382 0930

Fax : 86 532 8383 0937

Shanghai *

ASSAB Tooling Technology {Shanghai) Co., Ltd.
Mo. 4088 Humin Road, Xinzhuang Industrial Zone
Shanghai 201108, China

Tel : B6 21 2416 9688

Fax : 86 21 2416 9676

Suzhou '

Room 102, No. 1 Xinxin Garden
Suzhou Industnal Zone

Suzhou 215021, China

Tel : B6 512 6761 6690

Fax : 86 512 6252 9227

Tianjin *

Mo. 12 Puwangli, Wanda Xincheng
Xinyibai Road, Beichen District
Tianjin 300402, China

Tel : B6 22 2672 0006

Fax : 86 22 2672 2318

Xiamen *

ASSAB Tooling (Xiamen) Co., Ltd.
First Floor Universal Workshop
No. 30 Huli Zone

Xiamen 361006, China

Tel : 86 592 562 4678

Fax : 86 592 568 3703

Other offices in Chengdu, Cixi Mingbo,
Huangyan, Wenzhou and Wuhan.

HONG KONG '

ASSAB Steels (HK) Ltd.

Room 1701-1706

Grand Central Plaza, Tower 2

138 Shatin Rural Committee Road
Shatin, N.T., Hong Kong

Tel : 852 2487 1991

Fax : B52Z 2489 0938

BN |NDONESIA

Jakarta *

PT. ASSAB Steels Indonesia
JI. Rawagelam Ill No. &
Kawasan Industri Pulogadung
Jakarta 13930, Indonesia

Tel : 62 21 4611314

Fax : 62 21 461 1306

Medan *

Komplek Griya Riatur Indah

Blok A No. 138, JI. T. Amir Hamzah
Halvetia Timur, Medan 20124
North Sumatera, Indonesia

Tel : 62 61 847 7935/ 6

Fax : 62 61 847 0035

Surabaya "

JI. Berbek Industri 1/23

Surabaya Industrial Estate, Rungkut
Surabaya 60293, East Java, Indonesia
Tel : 62 31 843 2277

Fax : 62 31 843 2040

Other offices in Bandung,
Semarang and Tangerang.

@ | JAPAN

Tokyo *

Uddehalm KK

Atago East Building

3-16-11 Nishi Shinbashi
Minato-ku, Tokyo, 105-0003 Japan
Tel : 8135473 4641

Fax : 81 3 5473 7691

Fukuroi Distribution Centre
38-1 Kihara, Fukuroi-shi
Shizuoka 437-0046 Japan

Tel : 81538 43 9240

Fax : B1 538 43 9244

Nagoya '

Sumitomo Seimei New Tower Building
3-15-31 Aoi, Higashi-ku, Nagoya
Aichi, 461-0004 Japan

Tel : 8152 979 5081

Fax : 81 52 933 6461

Osaka’

Shin Osaka Central Tower

7-1-26 Nishinakajima, Yodogawa-ku
Osaka, 532-0011 Japan

Tel : 81 6 6307 7621

Fax : 81 6 6307 7627

|.®.| KOREA

Incheon *

ASSAB Steels (Korea) Co., Ltd.
116B-8L, 687-8, Kojan-dong,
Namdong-ku

Incheon 405-310, Korea

Tel : 82 32 821 4300

Fax : 82 32 821 3311

Busan *

14B-5L, 1483-9, Songjeong-dong,
Kangseo-ku, Busan 618-270, Korea
Tel : 82518313315

Fax : 82 51 831 3319

Anather office in Daegu.
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Head Dffice / KL Sales *

ASSAB Steels (Malaysia) Sdn. Bhd.
Lot 19, Jalan Perusahaan 2

Batu Caves Industrial Estate

68100 Batu Caves

Selangor, Malaysia

Tel : 60 3 6189 0022

Fax : 60 3 6189 0055

Butterworth *

Plot 146a

Jalan Perindustrial Bukit Minyak 7
Kawasan Perindustrial Bukit Minyak
14000 Bukit Mertajam, SPT Penang
Tel : 60 4 507 2020

Fax : 60 4 507 6323

Johor *

No. 8, Jalan Persiaran Teknologi
Taman Teknologi

81400 Senai

Johor 0T, Malaysia

Tel : 607 598 0011

Fax : 607 599 4890

[ PHILIPPINES *

Associated Swedish Steels Phils., Inc.

No. 3 E. Rodriguez Jr. Avenue
Bagong llog, Pasig City
Philippines

Tel : 632 6711953/ 2048
Fax : 632 671 1349

Anather office in Cabu.

[ sinGAPORE

ASSAB Steels Singapare (Pte.) Ltd.
18 Penjuru Close

Singapore 60B616

Tel : 65 6862 2200

Fax : 65 6862 0162
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Taipei *

ASSAB Steels Taiwan Co., Ltd.
No. 112, Wu Kung 1st Rd.,
Wu Ku Industry Zone

Taipei 248-87, Taiwan (R.0.C.)
Tel : 886 2 2299 2849

Fax : BB6 2 2299 0147/2348

Nantou *

No. 10, Industry South 5th Rd.,
Nan Kang Industry Zone
Nantou 540-66, Taiwan (R.0.C.)
Tel : B86 49 225 1702

Fax : 886 49 225 3171

Tainan *

No. 180, Yan He Street

Yong Kang City

Tainan 710-82, Taiwan (R.0.C.)
Tel : 886 6 242 6838

Fax : B86 6 242 6783

= THAILAND *

ASSAB Steels (Thailand) Ltd.
9/8 Soi Theedinthai, Taeparak Road
Bangplee, Samutprakarn 10540
Thailand
Tel : 66 2 385 5937

66 2 757 5017
Fax : 66 2 385 5943

E3 vietnam ¢

Cam Nguyen Steel Co., Ltd.

90/8, Block 5, Tan Thoi Nhat Ward
District 12, Ho Chi Minh City
Vietnam

Tel : 84 8 5920 920

Fax : 84 8 5920 000

*  Sales office with warehouse
and/or value added services.

T Sales office only.
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COVER DESIGN BY AGVALD & PARTNERS, SWEDEN

ASSAB TOOL STEELS have been in
Asia for more than 60 years. Our
customers associate ASSAB brand
with tooling materials that are high in
quality and consistency.

The ASSAB sales companies and
distributors offer you well assorted
stocks in a number of places covering
the Asia Pacific region.

Besides providing you with the
right tool steel for every type of tool,
we can help you with machine
service and heat treatment.

Our engineers and metallurgists are
always ready to assist you in your
choice of the optimum steel grade
and the best treatment for each
application. We also carry out
material examinations at our local
mini laboratories, and at the central
laboratory in Sweden.

Our steel mill in Sweden, Uddeholm
Tooling, is one of the few steelworks in
the world that is dedicated to the
manufacture of tool steels only.
Uddeholm Tooling is certified to
IS0 9001 and IS0 14001.

Our forging press is one of the most modern of
it's kind in the world.

Besides tool steels, the ASSAB services
for tool makers include:

[C] Welding electrodes for repair
welding of tools.

High strength aluminium for
tooling purposes.

Copper alloys (e.g. beryllium
copper) for inserts in moulds.

Alloy machinery steels.

Cold rolled strip steels for saws,
compressor valves, coater blades,
etc.

[] High Performance Steels (HPS)
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