Q LAMINERIES
OO MATTHEY CuBe2

NOTZ group advanced metal solutions Emery LOW LeadTM
Bar & Wire

DIN EN UNS (ASTM) AlSI LMSA
Designation CuBe2 - - C17210 - G220 / G270

Chemical composition

e —
Balance | 1.80 - 2.00 | 0.20 max. 0.60 max. | 0.10 max.

Values (Weight %). In order to achieve maximum homogeneity and consistent quality, the actual manufacturing tolerances are tighter and more precise than the composition indicated.

Main technical properties and features

CuBe2 Emery Low Lead™ is a copper-beryllium alloy with low lead content (1000 ppm max.), making it fully RoHS
compliant. Emery Low Lead™ alloy offers mechanical, physical, and electrical properties similar to those of M25
alloy, while providing excellent machinability. The machinability index is approximately 40% compared to that of free-
cutting brass (ASTM E618). The size and shape of the chips formed during the machining of CuBe2 Emery Low
Lead™ alloy are comparable to those of M25 alloy, which limits premature wear of cutting tools. In addition, the
surface appearance after machining of CuBe2 Emery Low Lead™ alloy is also similar to that of M25 alloy. The Swiss
turning pieces made from CuBe2 Emery Low Lead™ can be hardened by aging treatment at a temperature between
310 and 350°C, equivalent to M25 and Alloy 25. CuBe2 Emery Low Lead™ alloy can be clad to achieve maximum
mechanical and electrical performance.

The Lamineries MATTHEY offers standard TD04 temper bars and wires in various dimensions. We also offer CuBe2
Emery Low Lead™ bars in a heat-treated temper (LMSA G270).

Typical uses

Thanks to its high mechanical strength, high conductivity, excellent resistance to thermal relaxation, and compliance
with RoHS regulation, CuBe2 Emery Low Lead™ alloy can advantageously replace M25 alloy (CuBe2Pb). CuBe2
Emery Low™ alloy is an alternative for the manufacture of male or female Swiss turning contacts, such as split
sockets and FAKRA connectors. CuBe2 Emery Low Lead™ alloy can also be used in the manufacture of Swiss
turning pieces for watchmaking industry applications.

Typical manufacturing range

| Diameter (mm)® | Length (mm) B!
Drawn broducts Pointed and chamfered rod [l 1.0-12.0 rods 3 meters
P Wire ['] 1.0-20 coils and spools

1 A large range of diameters are available from stock. Other dimensions or other product forms upon request.
[2 Rods of diameter = 2.0 and < 25.0 mm are delivered pointed and chamfered.
Bl Other dimensions are available upon request

Physical properties

Modulus of elasticity kN/mm?2 125, 131 1

Poisson ratio 0.285

Density g/lcm?® 8.25,8.36 Il

Melting point / Melting range °C 875 - 985

Linear dilatation coefficient from 20 to 200 °C 1078/ °C 1711

Thermal conductivity at 20°C W/m °K 105

Electrical resistivity at 20°C nQem 11-9,6-710

Electrical conductivity at 20°C MS/m 9-11,13-16 1

Electrical conductivity at 20°C % IACS 15-19, 22 - 2811

Magnetic properties at 20°C Nonmagnetic (Slightly diamagnetic) / u = 1.0006
Machining Index 40% of that of free-cutting brass

(] Values before and after hardening, respectively.
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Mechanical properties of rods
Heat Rpo.2 Rm Asomm Hardness

Rods Temper Treatment (N/mm?) (N/mm?) (%) HV

Al TB0OO R410 annealed - 130 - 250 410 - 590 20 min. 100 - 180

H 1 TDO04 R620 hard - 510 - 815 620 - 900 8 min. 190 - 280

After age hardening (by the customer)
AT [ TFOO R1150 soft + hardened 3h at325°C | 1000-1210 | 1130-1380 3 min. 360 - 430
HT [ THO4 R1300 hard + hardened 2h at 325°C | 1100-1380 | 1280 - 1550 2 min. 390 - 470
After hardening by Lamineries MATTHEY 12
HT & hard + hardened Special | 750-1400 | 900-1500 | - | 270 - 450
] These tempers do not correspond exactly to those of the EN 12164 standard but respect the ASTM B196M standard.
The given mechanical properties are valid for diameters lower than 25.0 mm.
2] Upon request, Lamineries MATTHEY also delivers mill hardened rods. The requested mechanical properties can be specified
individually (AHV min. 40, AR, min. 150 N/mm?).
Mechanical properties of wires
. Heat Rpo.2 Rm Asomm Hardness

Wires Temper Treatment (N/mm?) (N/mm?2) (%) HV

Al TBOO R400 annealed - 130 - 210 400 - 450 30 min. 90 - 170
Ya H 1 TD01 R620 Ya hard - 510 - 730 620 - 800 3 min. 200 - 250
Yo H [ TD02 R750 Y hard - 620 - 870 750 - 940 2 min. 230 - 300
¥ H M TD03 R890 % hard - 790 - 1040 890 - 1070 2 min. 270 - 340

H 1] TD04 R690 hard - 890 - 1110 960 - 1140 1 min. 300 - 360
After age hardening (by the customer)

AT TFOO soft + hardened 3h at 325°C 990 - 1250 1100 - 1380 3 min. 340 - 430
“HT U THO1 Ya hard + hardened | 2h at325°C | 1130-1380 | 1200 - 1450 2 min. 370 - 460
BHTM  THO2 Y% hard + hardened | 2hat325°C | 1170-1450 | 1270 - 1490 2 min. 390 - 470
Y% HT ! THO3 % hard + hardened | 2hat325°C | 1200-1520 | 1310-1590 2 min. 410 - 500

HT [ THO4 hard + hardened | 2hat325°C | 1240-1520 | 1340 - 1590 1 min. 420 - 500

] These tempers do not correspond exactly to those of the EN 12166 standard, but are in accordance to the ASTM B197M standard.
Values for diameters lower than 4mm.

The following tempers respect the ASTM B197M standard and can be delivered upon request.
The wire diameters available from stock have one of the following specific tempers:

. Heat Rpo.2 Rm Asomm Hardness
Wires Temper Treatment (N/mm?) (N/mm?) ‘ (%) ’ HV
All R420 H090 annealed - 140 min. 420 min. 35 min. 90 min.
Y H R650 H190 Y hard - 400 min. 650 - 850 2 min. 190 - 300
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Heat freatment

CuBe2 Emery Low Lead™ alloy can undergo a precipitation hardening treatment. To achieve maximum mechanical
performance, bars can be heat treated between 310 and 350°C for approximately 2 to 3 hours, in a nitrogen or
cracked ammonia atmosphere. After treatment, CuBe2 Emery Low Lead™ alloy can achieve a tensile up to
1300N/mm?2.

Solution annealing is generally carried out at a temperature comprised between 760 - 790°C, followed by rapid
cooling (water, oil) to stabilize the microstructure for subsequent precipitation hardening heat treatment.

Dimensional tolerances (rod and wire)

Standard tolerances Specific tolerances

<3.0 mm h8 +0/-14 um Upon request, rod and wire can be delivered
Diameter >3.0et<6.0 mm h8 +0/-18 um with tighter tolerances (h5, h6, h7) by means of

>10.0 et<10.5 mm h8 +0/-22 um additional drawing and/or grinding processes.

>10.5et<18.0 mm h9 +0/-43 um

>18.0 et £30.0 mm h9 +0/-52pum

Mill-hardened, non-ground bars are available with tolerances h9.
Out-of-roundness Maximum equals half of the tolerance value of the diameter.

Upon request rod and wire can be ordered with tighter out-of-roundness tolerances.

Length | The standard length of rods is 3 meters + 30 mm.
Chamfer | Standard rods with diameters larger than 2 mm are delivered pointed and chamfered.
Straightness | Straightness of the delivered rods complies with the EN 12164 standard.

The information in this document is informative only. Information provided does not constitute any contractual commitment or warranty of any kind.
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