8, FhECIAL Shape Memory Alloys

Publication number SMC-017 Special Metals Corporation is one of the world’s leading

PGBy o producers of a series of ‘Nitinol’ and other shape memory alloys
: : used for a range of applications from precision engineering to

Data are typical but not suitable A . ) ] i .

for designorspecifations the latest medical technology. The outline information in this

Properties willvary with orm, publlcathn can be developed for specific applicationsin

history. consultation with the Shape Memory Alloys Department at

New Hartford, NY. Phone +1 315 798-2900, Fax +1 315 798-6860

I emistry, %/wt. ypical tensile properties o
Superelastic ch %/ Typical tensil f
Ni-Ti Al |0y v 556105 5 005 cold-drawn and tempered material
| B8x0. .05 max.
Ti Balance Fe 0.05 max. Upper superelastic plateau stress,
55 ksi (379 MPa)
C 0.05 max.

Lower superelastic plateau stress,
20 ksi (138 MPa)

Density Melting Point
0.235 Ib/in’ (6.5 g/cm?) 1300°C (2372°F) Permanent set after 6% strain, 0.1%

Yield strength of the martensite after
transition, 118 ksi (814 MPa)

A (austenite start temperature), fully annealed, - -
measured by DSC = — 10°C + 5°C. Ultimate tensile strength,

As (austenite finish temperature), fully annealed, 155 ksi (1068 MPa)
measured by DSC = + 5°C + 5°C.

Elongation to failure, 17.5%

Maximum strain recovery, 8%

High-Strength Chemistry, %/wt. Typical tensile properties of
Superelastic T 9105 5 0.05 max cold-drawn and tempered material
Ni-Ti Al |0y Ti Balance Fe 0.05 max. Upper superelastic plateau stress,
c 0.05 max. 70 ksi (482 MPa)
Lower superelastic plateau stress,
_ ] ] 30 ksi (207 MPa)
Density Melting Point
0.235 Ib/in® (6.5 g/lcm?) 1300°C (2372°F) Permanent set after 6% strain, 0.1%

Yield strength of the martensite after
transition, 185 ksi (1275 MPa)

Ag (austenite start temperature), fully annealed, - -
measured by DSC = — 20°C + 5°C. Ultimate tensile strength,

A (austenite finish temperature), fully annealed, 210 ksi (1448 MPa)
measured by DSC = - 5°C + 5°C.

Elongation to failure, 12.5%

Maximum strain recovery, 8%




"‘ﬁ% Shape Memory Alloys

High- Chemistry, %/wit. Typical tensile properties of cold-rolled,
20% min. cold-worked material
Temperature Ni | 555+05 0 | 005max
Shape Memory Ti | Balance Fe | 005max, Ultimate tensile strength,
Ni-Ti AIon c 0.05 max. Other 175 ksi (1210 MPa) min.
trace <0.01 . . .
Ribbon H 0.005 max.  |elements Elongation to failure, 5% min.
Density Melting Point

0.235 Ib/in® (6.5 g/em?) | | 1300°C (2372°F)

Ag (austenite start temperature), fully annealed,
measured by DSC = 60 to 70°C * 5°C.

A (austenite finish temperature), fully annealed,
as measured by DSC = 80 to 90°C + 5°C.

High- Chemistry, %/wt. Typical tensile properties of
cold-drawn and tempered material

Temperature Ni 55505 H 0.005 max. P

Shape Memory Ti Balance Fe 0.05 max. Ultimate tensile strength,

Ni-Ti A”Oy c 0.05 max. Other 180 ksi (1237 MPa) min.

trace <0.01 . . .
0 0.05max.  |elements Elongation to failure, 12% min.
Maximum strain recovery, 8%
Density Melting Point

0.235 Ib/in® (6.5 g/em?) | | 1300°C (2372°F)

Aq (austenite start temperature), fully annealed,
measured by DSC = 95°C + 5°C.

Ay (austenite finish temperature), fully annealed,
as measured by DSC = 115°C + 5°C.

BOdy' Chemistry, %/wt. Typical tensile properties of cold-drawn
and tempered material at 37°C + 1°C
Temperature Ni | 555+05 H 0.005 max. P :
Ni-Ti Alloy Ti Balance Fe 0.05 max. Upper superelastic plateau stress,
C 0.05 max. Other 50 ksi (344 MPa) min.
trace <0.01 .
0 0.05 max. elements Lower superelastic plateau stress,

2 ksi (14 MPa) min.

Density Melting Point Permanent set after 6% strain, 0.5%

0.235 Ib/in® (6.5 g/cm’) 1300°C (2372°F) Ultimate tensile strength,

180 ksi (1237 MPa) min.

A, (austenite start temperature), fully annealed,

measured by DSC = 15°C + 5°C. Elongation to failure, 12% min.
A; (austenite finish temperature), fully annealed, . .
as (measured by DSC :p35°C 1)5"C.y Maximum strain recovery, 8%
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Chrome-Doped Chemistry, %/wt.

Typical tensile properties of cold-drawn

i and tempered material
S EEN e Ni | 55805 H | 0.005max. P
Ni-Ti Al |0y Ti Balance Fe 0.05 max. Upper superelastic plateau stress,
c 02-03 80 ksi (550 MPa) min.
r 2= 0 Other
C 0.05 max. trace <0.01 Lower superelastic plateau stress,
0 0.05 max. elements 35 ksi (240 MPa) min.
Permanent set after 6% strain, 0.1%
Density Melting Point

0.235 Io/in® (6.5 g/em?) 1300°C (2372°F)

Aq (austenite start temperature), fully annealed,
measured by DSC = -30°C £ 5°C.

A (austenite finish temperature), fully annealed,
as measured by DSC = -10°C * 5°C.

Ultimate tensile strength,
225 ksi (1547 MPa) min.

Elongation to failure, 10% min.

Maximum strain recovery, 8%

High- Chemistry, %/wt.
Temperature Ni | 535+10 H | 0.005max.
Su perelasti C Ti Balance Fe 1.0-20
Ni-Ti-Fe Alloy Ol 00Smax.  |Roel
0 0.05max. |elements '
Density Melting Point

0.235 Ib/in® (6.5 g/cm) 1300°C (2372°F)

A, (austenite start temperature), fully annealed,
measured by DSC = -10°C + 5°C.

As (austenite finish temperature), fully annealed,
as measured by DSC = 10°C + 5°C.

Typical tensile properties of cold-drawn
and tempered material

Upper superelastic plateau stress,
100 ksi (688 MPa)

Lower superelastic plateau stress,
65 ksi (447 MPa)

Permanent set after 6% strain, 0.5%

Ultimate tensile strength,
210 ksi (1443 MPa)

Elongation to failure, 10%

Maximum strain recovery, 8%
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8, SPECIAL

Manufacturing, Research
& Sales Centers

U.SA.
Billet, bar & ‘Nitinol’ products

4317 Middle Settlement Road
New Hartford, NY 13413-5392
Phone +1 (315) 798-2900
+1 (800) 334-8351
Fax +1 (315) 798-2016
+1 (315) 798-6860 (‘Nitinol’)

Billet, bar, flat
& tubular Products

3200 Riverside Drive
Huntington, WV 25705-1771
Phone +1 (304) 526-5100
+1 (800) 334-4626
Fax +1 (304) 526-5643

Welding products

1401 Burris Road

Newton, NC 28658

Phone +1 (828) 465-0352
+1 (800) 624-3411

Fax +1 (828) 464-8993

Atomized powder products

100 Industrial Lane
Princeton, KY 42445
Phone +1 (502) 365-9551
Fax +1 (502) 365-5910

Dental Alloys

2310 South Industrial Highway
Ann Arbor, M| 48104

Phone +1 (734) 665-0669
Fax +1 (734) 665-7349

United Kingdom

Billet, bar, flat, tubular
& wire products

Holmer Road

Hereford HR4 9SL

Phone +44 (0)1432 382200
Fax +44 (0)1432 264030

Welding products

Regal Road

Stratford upon Avon CV37 0AZ
Phone +44 (0)1789 268017
Fax  +44 (0)1789 269681

International Sales
& Marketing Offices

Canada

Phone +1 (905) 270-2027
Fax  +1(905) 270-6724

Welding products

Phone +1 (905) 643-6555
Fax  +1(905) 643-6614

France
Paris

Phone +33(0)147 76 42 51
Fax  +33(0)149001931

Lyon
Phone +33 (0)4 72 47 46 46
Fax  +33(0)4 72 47 46 59

Germany
Dusseldorf

Phone +49 (0)211 38 63 40
Fax  +49(0)211 37 98 64

Berlin

Phone +49 (0)30 65 76 23 34
Fax  +49 (0)30 65 76 27 99

Hong Kong

Phone +852 2439 9336
Fax  +852 2530 4511

India

Phone +91 (0)80 664 6521
Fax  +91(0)80 664 2773

Italy

Phone +390 (0)362 4941
Fax  +390 (0)362 494224

Netherlands

Phone +31 (0)10 451 44 55
Fax  +31(0)10 450 05 39

Singapore
Phone +65 222 3988
Fax +65 221 4298

United Kingdom

Phone +44 (0)1753 888188
Fax  +44 (0)1753 838189

i
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Affiliated
Companies

A-1WireTech, Inc.
A Special Metals Company

840 39th Avenue

Rockford, IL 61109

USA

Phone +1 (815) 226-0477
+1 (800) 426-6380

Fax +1 (815) 226-0537

Rescal SA
A Special Metals Company

200 rue de la Couronne des Prés
78681 Epdne Cédex

France

Phone +33(0)1 309004 00
Fax +33(0)1309002 11





