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Today ,  the  Indus t ry   i s  look ing  at  

a new generation of high technical

parts with the following properties :

reduction in sections, high mechanical

properties even at high temperature,

high spring properties, high conductivity,

good resistance to corrosion, low 

permeability, good formability, long

l i f e  d u r a t i o n .  W h i l s t  d e s i g n i n g

Niclafor® 1000, CLAL-MSX has taken

into consideration those ele-

ments adding a sense of 

environmental

concer n  by

deve lop ing  a  mate r ia l  w i thout

Beryllium, Cadmium nor T itanium

CLAL-MSX offers the next century

generation of alloys for the next  century

generation of metallic parts. 

CLAL-MSX has been  investing up 

to 10% of its total annual investment

program in environmental

improvement on site over

the past five years.
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Ni Sn Mn Pb Zn Fe P Cu
Min  % 8.5 5.5 0.05
Max % 9.5 6.5 0.3 0.03 0.5 0.5 0.02 Balance

Physical properties

Chemical composition

Density 8.9 (g/cm3)

Melting range 968-1078 (°C)

Coefficient of thermal expansion 17.25 (x 10-6/°C)
from 20 to 200 °C

Modulus of elasticity 120 (GPa) 

Resistivity at 20 °C : (µΩ.cm)

- quenched ≤ 19.5

- precipitation hardened ≤ 15

Electrical conductivity % IACS : (% IACS)

- quenched ≥ 9

- precipitation hardened (3h) ≥ 12

Modulus of torsion 50 (GPa)

Thermal conductivity at 20 °C 53.6 (W/m.K)

Bending fatigue strength 450 (MPa)
at 108 cycles

Quenched Quenched precipitation Quenched Quenched cold rolled 
heat treated cold rolled precipitation heat treated

TB TF TD TH

Tempers

TB Maximum plasticity 
(drawing, stamping, bending)

TD1-2 Formability, bending possible

TD3-4-X Less formability, 
bending with a radius, stamping. 

TF Increasing elasticity up to the maximum
TH1-2-3-4-X Better conductivity

Very good fatigue properties
Less formability

From these standard precipitation heat treated tempers, some
compromises can be obtained by adapting the temperature
or the duration of the heat treatment.

Temper designation
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Striction coefficient chart with regards to heat
treatment duration.

Drawn products

Tempers Hardness Tensile Strength Yield Strength Elongation Striction
HV Rm (MPa) Rp 0.2 (MPa) A 50 mm(%) Coeff. Z%

Drawn products

Tempers HV Rm Rp 0.2 A 50 mm Z%
(MPa) (MPa) (%)

QUENCHED

TB ≤ 150 400 to 500 ≥ 200 ≥ 30 ≥ 80

QUENCHED COLD ROLLED

TD1 150 to 180 500 to 580 ≥ 300 ≥ 10 ≥ 75
TD2 180 to 230 550 to 720 ≥ 500 ≥ 3 ≥ 70
TD3 220 to 260 700 to 800 ≥ 600 ≥ 2 ≥ 65
TD4 230 to 300 780 to 880 ≥ 700 ≥ 1.5 ≥ 60
TDX 250 to 320 880 to 1000 ≥ 800 ≥ 0.1 ≥ 50

QUENCHED COLD ROLLED PRECIPITATION HEAT TREATED

TH1 260 to 300 870 to 970 ≥ 700 ≥ 13 ≥ 30
TH2 290 to 310 930 to 1030 ≥ 800 ≥ 8 ≥ 30
TH3 310 to 330 1000 to 1100 ≥ 900 ≥ 5 ≥ 30
TH4 330 to 360 1100 to 1200 ≥ 1000 ≥ 2 ≥ 30
THX ≥ 350 1175 to 1300 ≥ 1100 ≥ 0.5 ≥ 30

QUENCHED PRECIPITATION HEAT TREATED

TF ≤ 260 770 to 870 ≥ 500 ≥ 20 ≥ 40

Rolled products

Temper Hardness Tensile Strength Yield Strength Elongation Bending* Rigidity, Elasticity  
HV Rm (MPa) Rp 0.2 (MPa) A 50 mm (%) longitudinal transverse bending fatigue (MPa)

// longitudinal // transverse

QUENCHED

TB 90 to 125 420 to 500 ≥ 200 ≥ 30 0.2 0.2 302 220

QUENCHED/COLD ROLLED

TD1 140 to 180 460 to 560 ≥ 300 ≥ 15 0.2 0.2 216 359
TD2 160 to 200 540 to 640 ≥ 400 ≥ 10 0.2 0.2 275 390
TD3 200 to 240 620 to 720 ≥ 550 ≥ 3 0.5 0.5 444 523
TD4 220 to 260 700 to 820 ≥ 600 ≈ 1 4 1 467 568
TDX ≤ 320 ≥ 780 ≥ 650 ≈ 1 10 2 472 613

QUENCHED/COLD ROLLED/PRECIPITATION HEAT TREATED

TH1 270 to 310 850 to 950 ≥ 650 ≥ 8 2 2 684 724
TH2 290 to 320 880 to 980 ≥ 720 ≥ 8 2 2 730 770
TH3 310 to 340 950 to 1050 ≥ 800 ≥ 4 5 5 829 ≥ 840
TH4 320 to 360 1000 to 1100 ≥ 900 ≈ 3 10 5 ≥ 830 ≥ 840
THX ≤ 390 ≥ 1050 ≥ 950 ≈ 1 15 5 ≥ 830 ≥ 840

QUENCHED/PRECIPITATION HEAT TREATED

TF 230 to 270 740 to 860 ≥ 510 ≥ 10 0.5 0.5 566 634

* 90° bending accross and in the rolling direction.
According to DIN 5011 dated 25/10/85
Figures represent min bending radius

thickness

TB

TD2
TD3

TD4

Z%

Duration (h)

NICLAFOR® 1000 drawn products - temper TF-TH at 350°C
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Precipitation heat 
treated tempers

To obtain temper : TF TH1 TH2 TH3 TH4 THX

from temper : TB TD1 TD2 TD3 TD4 TDX

Temperature of the precipitation 
heat treatment 350 °C ± 5°C
Duration (hours) 3h

Cooling Fast in air

Quenched tempers

The best process in order to obtain 
better surface quality :
• make the heat treatment in protective atmosphere
• load the metal when the furnace is at 

temperature
• ideal cooling : after 3 hours, removal of 

the protective gas and injection of a cold 
inert gas (argon, nitrogen)

The quenching can be made on any temper to
come back to initial temper TB
• make the heat treatment in protective atmosphere
• load the metal when the furnace is at 

temperature
• Temperature : 780° - 830° C

Duration : 5 to 20 mn according to the section
and load

• Fast cooling in water
Quenching speed>5°C/second

Rm - Rp0.2 - HV

Duration (h)

NICLAFOR® 1000
rolled products 
TF temper 
at 350°C.
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NICLAFOR® 1000
rolled products 
TH2 temper 
at 350°C.
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NICLAFOR® 1000 drawn products 
TH4 temper at 350°C.
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NICLAFOR® 1000 drawn products 
TF temper at 350°C.
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Mechanical properties chart depending on heat 
treatment duration based on TB material.

Mechanical 
properties chart
depending 
on heat treatment
duration based 
on TB material.

Mechanical 
properties chart
depending 
on heat treatment
duration based 
on TD2 material.

Mechanical properties chart depending on heat 
treatment duration based on TD4 material.
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Ageing for 1000 H at 260°C
Niclafor® 1000 was tested at TH4 temper.
(See below).
The traction properties are about stable in time.

Ageing test 1000 H at 260°C
Tensile Strentgh Yield Strentgh Elongation

Rm (MPa) Rp 0.2 % (MPa) A %
TH4 Temper 1150 1070 6-7
Ageing

1150 1080 6-7250 H - 260°C
Ageing

1100 1050 6-7500 H - 260°C
Ageing

1125 1060 6-7750 H - 260°C
Ageing

1160 1060 5-61000 H - 260°C

Thermal shock at 400°C for 30 mn
The mechanical properties decrease by about 10 %.

Thermal shock 30 mn at 400°C

Tensile Strentgh Yield Strentgh Elongation
Rm (MPa) Rp 0.2 % (MPa) A %

TH4 Temper 1150 1070 6-7
Thermal shock

1050 970 7-81/2 H - 400°C
Reduction of properties

≈ 10 % ≈ 10 % ≈ 15 %in %

These two tests show the very good temperature 
resistance of Niclafor® 1000.

Rp0.2 % (MPa)

Graph 1
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Wettability :
• TEST

- observation of the spreading on a piece of Niclafor® 1000
- observation of the migration in T shaped joint.

• CONDITIONS
- brazing alloys tested

Ref. : CS 111 - (Ag 55 - Cu 21 - Zn 22 - Sn 2)
Melting range : 630-660°C
Mechanical properties : Rm : 510 MPa - A % : 11
Ref. : CS 77 - (Ag 38 - Cu 31 - Zn 28.8 - Sn 2.2)
Melting range : 660-700°C
Mechanical properties : Rm : 520 MPa - A % : 18

- flux U1 (recommended temperature : 500-800°C)
- heating with a torch

• RESULTS
Good wettability for both brazing alloys

Brazability

Mechanical properties of the brazed joint :
• CONDITIONS

(brazing alloys CS 111 and CS 77 - Flux U1)
5 mm simple overlapping sample

• RESULTS
Average shearstress by traction :
CS 77 : 108 MPa
CS 111 : 116 MPa

• CONCLUSION
Good mechanical strength of the brazed joint with both 
brazing alloys

Applications
• Electrotechnic
• Electromechanic
• Electronic
• Connectic

• Automotive
• Domestic appliances
• Spectacle industry
• Turned parts.

Availability
• Wire, rod, strip in coils.
• Sheet, plate, special profiles.
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CLAL-MSX SA
11, Rue du Menillet
BORNEL
60541 MERU CEDEX - FRENCH
Tel : (0033) (0)3 44 08 25 25
Fax : (0033) (0)3 44 08 49 11
e-mail : contact@clal-msx.com
http//www.clal-msx.com
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ISO 9002 - N°1994/2648

Germany
CLAL Gmbh - Lise Meitner Str. 7
63303 DREIEICH
Tel : (0049) 61/03 934523 
Fax : (0049)  61/03 934532
Australia
ANYLOMA PTY Ltd - Rmb 2208 Spring Road
KULNURA NSW 2250
Tel : (0061) 2/437 61417
Fax : (0061) 2/437 61413
Brasil
Multialloy - Engenharia de Materials Ltda
Rua Salvador LEME, 326/330
CEP : 01124-020 - SÃO-PAULO BRASIL
Tel/Fax : (0055) 11/230 0005
e-mail : multialloy@uol.com.br
Coree
SAM GOO TRADING CO - 302, Seo-II Bldg 1543-8
SEOCHO-DONG, SEOCHO-KU,
SEOUL - KOREA
Tel : (0082) 2/587 1061 (Rep)
Fax : (0082) 2/587 8297
e-mail : SAMGOO@KOTIS.NET
Denmark
(Bendt Krogh Manager Industry & Refining)
ENGELHARD-CLAL
DANSK HOLLANDSK ADELMETAL A/S
Studiesträde 7 - Postbox 1154
1010 COPENHAGEN K - DENMARK
Tel : (0045) 33/12 48 12
Fax : (0045) 33/15 04 46
Direct : (0045) 33/14 47 14 501
USA
VISTA METALS Inc. - 1980 Fall River Ave.
SEEKONK MA 02771
Tel : (001) 508/336 2223
Fax : (001) 508 336 2650
e-mail : vistametals@vismet.com
Honk-Kong
TUNG FUNG INTERNATIONAL (HK) Ltd
Rm 2-5 - 22/F. Grandtech Centre 8 on Ping Street
SIU LEK YUEN, SHATIN
HONG-KONG
Tel : (00852) 2/896 2197 (6 lines)
Fax : (00852) 2/505 6909/ 635 6817
India
AMPI AGENCIES - Mittal Court A. Wing
4th Floor - Flat 224 - Post Bag 19952
Nariman Point - Mumbay 400 021
Tel : (0091) 22/287 5674
Fax : (0091) 22/287 3958/75
Israel
(Yossi Gurevitz Managing Director)
BTI METAL CENTER LTD - Nordia industrial zone
PO BOX 64 - NORDIA ISRAEL 42954
Tel : (00972) 9/884 5488
Fax : (00972) 9/882 1088
e-mail : bti-2xl@internet-zahav.net
Italy
CLAL-MSX ITALIA Srl
Via Gramsci 25
20068  PESCHIERA BORROMEO (MI)
Tel : (0039) 2/553 08464
Fax : (0039) 2/553 08429
Japan
PECHINEY JAPON
29F Shinjuku Mitsui - Bldg - 2-1-1 Nishi-Shinjuku
Shinjuku - Ku TOKYO 163-0429
Tel : (0081) 3/3349-6708
Fax : (0081) 3/3349-6778
e-mail : a.amao@pechineyj.co.jp
Holland
H. DRIJFHOUT & ZOON’S - Keienberweg 12
1101 GB AMSTERDAM
Postbus 22666
1100 DD AMSTERDAM
Tel : (0031) 20/564 8564
Fax : (0031) 20/691 0101
e-mail : 106035.446@compuserve.com
Sweden
(Per Rylander)
ENGELHARD CLAL
DANSK HOLLÄNDSK ADELMETAL AB
Sagagatan 22 - 506 35 Boräs
SVERIGE - SWEDEN
Tel : (0046) 33/44 42 50
Fax : (0046) 33/44 42 60
Switzerland
L. KLEIN A.G. - Längfeldweg 110
CH-2501 BIEL
Tel : (0041) 32/34 17373
Fax : (0041) 32/34 19720
Taiwan
FAR EAST ALLOY CORP. - 2F-2, n°29-1  Lane 169
Kang Ning St. - Shih-Chih Chen
TAIPEI Hsien - TAIWAN - R.O.C.
Tel : (00886) 2/2695 3033
Fax : (00886) 2/2695 0766
e-mail : is@ms15.hinet.net


