


AMPCO METAL is the global reference
in metal solutions, producing and
distributing specialized copper-based
alloys.
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AMPCOLOY® Alloys

Cycle Reductions and Quali%lmp_rove_ments
inPlastic Injection

Heat conductivity and hardness

Electrolytic Copper Hardness

Brinell Rockwell

AMPCOLOY®972

AMPCOLOY® 95

AMPCOLOY®940

AMPCOLOY® 944

AMPCOLOY®83

AMPCO®18
AMPCO® M4
i AMPCO®21
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The thermal conductivity of AMPCOLOQY® materials increases with the material working temperature!
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Chemical Composition Mechanical Properties Sand Casted Extruded
Tensile strength: MPa (ksi) 544 (79) 689 (100) 648 (94)
Yield strength: MPa (ksi) 475 (69) 517 (75) 496 (72)
Hardness: HBW 210 210 210
Elongation: % 8 13 11
Coefficient of expansion: 10%/K (in/°F) 17.5(9.72x10°) 17,5 (9,72x10®%) 17,5 (9,72x10%)
C;:i_'za;zce Modulus of Elasticity E: MPa (ksi) ~ 131000 (19000) 131000 (19000) 131000 (19000)
Si: 0',7% 20°C (68°F) 20°C (68°F) 20°C (68°F)
Cr: 0,4% Thermal conductivity: 208 | (0.497) 208 | (0.497) 208 | (0.497)
Wim- K (BTU/ft hr°F) 200°C (392°F) 200°C (392°F) 200°C (392°F)
243 | (0.581) 243 | (0.581) 243 | (0.581)
Electrical conductivity: %IACS 48 48 48
Specific heat cp: J/g-K (Btu/LB-°F) 0,38 (0,091) 0,38 (0,091) 0,38 (0,091)

Maximum working temperature 450°C (842°F) 450°C (842°F) 450°C (842°F)

The above are nominal values. Please contact your local AMPCO METAL representative if specific minimum figures are needed.

AMPCOLOY® 940 has a superb combination of high thermal and electrical conductivity, with high hardness
and strength, good corrosion and abrasion resistance: Beryllium free. Mold parts for plastic injection
molding, injection-nozzles, cooling pins and hot runner systems.

w==c
% 0 AMPCOLOY® 940 standard sizes

9,5 @12 @13 @16 @ 20 @ 25 @ 30 @ 33 @ 36 @ 40
@ 45 @51 @57 761 & 64 & 66 @71 d76 @81 & 86
@92 @ 102 111 @122 @132 @ 142 @ 160 @ 180 @ 255 @ 305

% AMPCOLOY® 940

AMPCOLOY® 940 welding wire

To weld repair AMPCOLOY® 940: Make use of AMPCO-TRODE® 940 or AMPCO-TRODE® 940 laser. The
material becomes softer in the relevant area after being repaired with AMPCO-TRODE® 940. For this
reason, we advise using AMPCO-TRODE® 940 laser.

To weld AMPCOLOY® 940: Make use of COPR-TRODE?®.
To weld AMPCOLOY® 940 and stainless steel: Make use of AMPCO-TRODE® 10.



AMPCOLOY® 944

Beryllium Free
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Chemical Composition Mechanical Properties Extruded Forged
Tensile strength: MPa (ksi) 938 (136) 793 (115)
Yield strength: MPa (ksi) 730 (106) 655 (95)

Hardness: HBW 294 270
Elongation: % 5 4
Cu: Balance Coefficient of expansion: 10°%/K (in/°F) 17,5 (9,72x10°%) 17,5 (9,72x10°%)
Ni: 7% Modulus of Elasticity E: MPa (ksi) 151000 (21900) 135000 (19600)
Si: 2% 20°C (68°F) 20°C (68°F)
Other?%;;/.oo,S% Thermal conductivity: 156 | (0.373) 156 | (0.373)
W/m- K (BTU/ft hr°F) 200°C (392°F) 200°C (392°F)
190 | (0.454) 190 | (0.454)
Electrical conductivity: %IACS 30 35
Specific heat cp: J/g-K (Btu/LB-°F) 0,38 (0,091) 0,38 (0,091)

Maximum working temperature 400°C (752°F) 400°C (752°F)

The above are nominal values. Please contact your local AMPCO METAL representative if specific minimum figures are needed.

AMPCOLOQOY® 944 has been developed by AMPCO METAL to obtain an alloy with ultimate thermal
conductivity, good tensile strength, and exceptional hardness, as an alternative for Beryllium copper,
which necessitates more stringent health and safety instructions on the implementation of noxious
elements. Applications: Plastic injection mold tools and inserts, thermoforming, blow molding.

AMPCOLOY® 944 standard sizes

@13 @ 26,5 @ 33 @ 38,1 @ 50.8 @ 65 @ 76.2

AMPCOLOY® 944

AMPCOLOY® 944 welding wire

For minor weld repair on AMPCOLOY® 944: Make use of AMPCO-TRODE® 940 or AMPCO-TRODE® 940
laser.

To weld AMPCO-TRODE® 944 to stainless steel (like Stavax): Make use of AMPCO-TRODE® 10

in TIG or MIG process.



= ﬂ AMPCOLQOY® 83

Chemical Composition Mechanical Properties Extruded
Tensile strength: MPa (ksi) 1250 (190) 1140 (165)
Yield strength: MPa (ksi) 1000 (145) 1000 (145)
Hardness: HBW 380 360
Elongation: % 4 5
Cu: Balance Coefficient of expansion: 10-%/K (in/°F) 17,5 (9,72x10%°) 17,5 (9,72x10%)
Be: 1.9% Modulus of Elasticity E: MPa (ksi) 131000 (19000) 128000 (18560)
Co+Ni: 0,5% 20°C (68°F) 20°C (68°F)
Other: max. 0,5% Thermal conductivity: 106 | (0.253) 106 | (0.253)
Wim-K (BTU/ft hr°F) 200°C (392°F) 200°C (392°F)
145 | (0.347) 145 | (0.347)
Electrical conductivity: %IACS 22 22
Specific heat cp: J/g-K (Btu/LB-°F) 0,38 (0,091) 0,38 (0,091)
Maximum working temperature 300°C (572°F) 300°C (572°F)

The above are nominal values. Please contact your local AMPCO METAL representative if specific minimum figures are needed.

AMPCOLOY® 83 is a 2% Beryllium copper alloy which exhibits exceptionally high levels of hardness and
strength, in addition to having superior electrical and thermal conductivity. Applications: Injection mold
tools and inserts. Cooling pins, hot runner system, injection nozzles, neck rings or bottom plates for blow
molds of plastic bottles.

% o) AMPCOLOY® 83 standard sizes:
()

9,5 @12,7 @ 15,9 @19 @ 22,2 @ 25,4 31,8 @ 38,1
@ 44,4 @ 50,8 57,1 @ 63,5 @ 69,8 76,2 & 88,9 @ 101,6
@ 127 @ 152,4 @ 203,2 @ 254 @ 345,4

% AMPCOLOY® 83
AMPCOLOY® 83 welding wire:

To repair AMPCOLOY® 83: Make use of COPR-TRODE® and AMPCO-TRODE® BeCu (only on request)
To weld CuBe alloys together: Make use of COPR-TRODE®

To weld AMPCOLOY® 83 to steel: Make use of SIL-TRODE® or AMPCO-TRODE® 10

For minor defect repair of CuBe, you can also use AMPCO-TRODE® 940

Please adhere to safety instructions for welding Be-containing alloys



WEAR COMPONENTS

In Plastic Mold

AMPCO METAL offers an expanded selection of components such as wear plates, ejector pins, and
bushings to the plastic processing industry. Production of the best wear resistant and nickel-free
materials, such as AMPCO® 18 and AMPCQO® 21, ensures increased durability and lower maintenance
costs over the lifespan of the components. This can save valuable time and money. Furthermore, utilizing
AMPCO® alloys as the base material for ejector sleeves results in significant benefits, including the
reduction of friction coefficients with tool steel. Our alloys strategically eliminate the need for heat
treatments (both pre and post heat treatment machining). They can operate against steel without galling.
Nitrides of any sort become unnecessary. The conductivity level far exceeds a tools steel like P20.

THERMAL THERMAL TENSILE YIELD COEFFICIENT

CONDUCTIVITY DIFFUSIVITY :QIF:\IEI’E':ESS STRENGTH ~ STRENGTH  ELONGATION OF EXPANSION gg'i';T'C?ENJ

\(’;/TTJ'% B E‘:t';"ﬁ/r)s (ROCKWELL B/C) E"'K';T) X(ZT) o (1106?61{/'2':) (DRY CONDITIONS)
AMPCO® 18  63(37) 19,8(0,77) 192 (92B) 724 (105) 358 (52) 14 16 (9) 0.18
AMPCO® 21  43(25) 15.2(0.59) 286 (30C) 758 (110) 414 (60) 1 16 (9) 0.21
AMPCO® M4  42(24) 12.4(0.48) 285 (30C) 960 (139) 725 (105) 8 16 (9) 0.23

The above are nominal values. Please contact your local AMPCO METAL representative if specific minimum figures are needed.

AMPCO" 18 and AMPCO® M4 can be
combined with graphite inserts, to eliminate all
liquid lubrication.



POLISHING

To achieve the best possible injected plastic part quality, the
material must have a very good polishability.

AMPCOLOY® 83 and AMPCOLOY® 944 have outstanding
mirror polishability. We conducted tests with POLISAR, a
Swiss polishing company, on round material with a diameter
of 63,5mm both in AMPCOLOY® 83 and AMPCOLOY® 944.
AMPCOLOY® 83 hardness 383 HB: Achieved roughness
overall: Ra= 0,011 ym AMPCOLOY® 944 hardness 298 HB:
Achieved roughness in the center: Ra= 0,041 um Achieved
roughness in the outside: Ra= 0,016 ym

These extremely low roughness values are better than:

= N1 surface finish for AMPCOLOY® 83
= N1 to N2 surface finish for AMPCOLOY® 944,

TEXTURING

Injection mold cavity temperatures frequently
need to be raised in order to exactly replicate
surface microstructures or fine-textured mold
surfaces. This naturally results in extended
cooling times. Our AMPCOLOY® alloys may
also be the key to making a difference.

All AMPCOLOY?® alloys accept any kind of etching or texturing.

.-
EDM'Ing

Bronze alloys such as AMPCO® 18, AMPCO® 21, and
AMPCO® M4 can be electro-eroded with ease using
settings with values that are highly similar to those
required for the EDM’ing tool steel used in the mold
industry. The group of high conductivity alloys like
AMPCOLOY® 940, 944 and 83 are high conductivity
alloys that can also be electro-eroded. High conductivity
alloys are challenging to machine with sinker EDM,
because the high conductivity characteristics defeats the
EDM removal process. However, modern EDM tools
with linear motion systems significantly increase the
rates of alloy removal and electrode wear. On linear
motor systems, the motor is the only moving part (Z
axis). Due to the electrode’s direct connection to the
motor, the system operates at extremely high speeds
without vibrations. The result is a better machining time
and surface finish.



BLOW MOULDING

AMPCOLOY?® alloys exhibit lower wear,
improved conductivity and corrosion
resistance in blow molding compared to
aluminum. In pinch-offs and neck rings,
these alloys are more conductive than
steel, resulting in quicker cycle times, less
maintenance and improved part quality.

EXTRUSION

In plastic extrusion, the basic material is first plasticized in the first extruder before being forced into a die
to obtain the desired form. This is then calibrated and cooled down by calibrators. For the first calibrator,
AMPCOLOY® 940, 944 or 83 (with or without coating) is utilized when elements are challenging to cool
(long and narrow profiles, for instance). They can produce up to 300’000 meters before having to change
the tool. While AMPCOQO® 18 can also be used, it is not suitable for white profiles due to the iron content in
the alloy. As the profile hardens, wear becomes more significant, which is why the subsequent dies are
made of carbide.

THERMO FORMING

During repetitive HF welding and cooling
in thermo forming process, the tools and
surroundings can become quite hot,
which may require an increase in cooling
time. One solution is to use welding
electrodes in AMPCO® bronze material.

Thermo forming
blister packaging
for products such
as blood bags.



The application of diverse coatings and platings has proven to be a cost-effective way to further enhance the
already remarkable effectiveness of AMPCOLOY® alloys in mold applications. It is important to note that the
heat removal characteristics of AMPCOLOY® alloys remain unaffected by the coatings and platings.

Wear resistance - It is normally correlated with friction coefficient and hardness. To increase wear
resistance, the AMPCOLOY?® alloys can be easily coated with electroless nickel, hard chrome or PVD
(Physical vapor deposition) coatings.

Corrosion resistance - While AMPCOLOY® alloys resist a variety of corrosive environments, the coating
will enhance the overall corrosion resistance of the mold. Corrosion is also a concern for the whole mold
during storage (due to moisture) or even on the vents during compression of gasses. This phenomenon is
referred to as the dieseling effect.

Demolding - Related also to the coefficient of friction. Significant when dealing with small or even negative
draft angles. To facilitate the extraction of plastic parts during demolding, electroless nickel can be
combined with Teflon (PTFE) or boron nitride.

Example of electroless nickel coating (25 microns) on AMPCOLOY® 940 alloy. Uniformity coating in the ribs!
Material to inject: PP with 25% fiber glass.

ELECTROPLATING - The process of passing an electric current between the anode (the metal to be
deposited) and the cathode (the object to be coated). The thickness of the coating is determined by the
intensity of the current, resulting in thicker deposits on the edges.

PVD - Physical vapor deposition is applied in a vacuum chamber by vaporizing the coating material. By
introducing reactive gas, a uniform coating is achieved, even on parts in complex shapes.

DLC - Diamond Like Carbon. Coating comprised of small particles of carbon. Coating is made generally with
PVD process. (PACVD as well) Very high hardness > 90HRC.

PACVD, PECVD - Plasma activated process. The precipitation of layers from the gas phase is aided by
plasma. Need a much lower temperature than the CVD process.

CVD - Chemical vapor deposition. The film material is formed by chemical reactions which take place in the
gas phase as well as on the substrate surface. To make surface reactions possible, increased substrate
temperatures are necessary, which can reach up to as high as 1000 °C. Due to the extreme temperatures
involved, this technique is not a viable choice for our alloys.

ELECTROLESS NICKEL COATING - Film is applied without current. One major benefit of this type of
coating is its capacity to conform to complex shapes, which sets it apart from electroplating. The level of
hardness can be regulated by the substances added to the plating bath along with the possible heat
treatment performed post-plating.



COATINGS and PLATINGS

Substrate temperature

1200°C
1000°C -

CVD- Not applicabl

800°C for coipgr alloys
600°C
400°C
200°C
0°C
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Coating thickness in microns

Interests of the coatings



EUROPE (Headquarters)

AMPCO METAL S.A.

Route de Chésalles 48

P.O.Box 45, 1723 Marly
SWITZERLAND

TOLL FREE PHONE: 800 8080 5050
Tel.: +41 26 439 93 00

Fax. +41 26 439 93 01
Info@ampcometal.com

INDIA

AMPCO METAL INDIA PVT. LTD.

A-8/4, Village - Nighoje,

Chakan MIDC, Phase IV, Tal : Khed
Pune — 410501, Maharashtra - INDIA
Tel.: +91 2135 610 810

Fax. +91 2135 610 811
Infoindia@ampcometal.com

BRASIL
AMPCO METAL Brasil Ltda.

Rua Dona Francisca 8400 - galp&o 2
Zona Industrial Norte

Joinville, SC - 89219 - 600

Tel.: +55 47 3305 0020

Fax. +55 47 3305 0021
Infobrasil@ampcometal.com

US.A

AMPCO METAL Inc.
1221 Grandview Pkwy
Sturtevant, Wl 53177

Tel.: +1 800 844 6008

Fax. +1 847 437 6008
Infousa@ampcometal.com

CHINA

AMPCO METAL (Foshan) Co., Ltd
Warehouse 9-1 No 9 Xinyue road

Jingiao Industrial city, Wusha

Daliang town, Shunde, Foshan

Guangdong Province, P.R.China.
P.C.528333

TOLL FREE PHONE: 4008 899 028

Tel.: +86 (0) 757 2232 6571

Fax. +86 (0) 757 2232 6570
Infochina@ampcometal.com
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