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Coeff. of
. . Linear Thermol
Specific Thermal Expansion

Iensile Strensth, PSI Yield Strength, PSI % Elong. in G“‘”;Y Conducsivity Resistivity u/u/oc x 1076 H 1 H I 1 s H z H
Materlal Aarezleq Hard Annealed 2" Annealed g/cm: cal/sac/se.cmf/em/®C  Microhm cm 20°C - Looog Ni Fe cr Mn Cu [o} S1 S Other
#42 Alloy 70,000 Min.  120-160,000 50,000 Min. 35 8.12 .038 64.8 6.3-6.9 41-43 Bal .75-1.25 15 Hax 30 Max .020 Max .02 Max P
#52 Alloy 70,000 Min.  120-160,000 50,000 Min. 35 8.25 .0286 43.3 9.8 51 Bal
Copoer (Oxygen free) 30-40,000 55- 65,000 20,000 Max, 28X 8.94 .93 1473 16.6 99.95
Copper (Nickel Plated 35-45,000 55- 65,000 20,000 Max. 25% 8.93 - - =

4% by weight)
Dumet 70-85,000 120-160,000 40-80,000 16 8.3 .04 9.6 6.3-6.9 Axial 41-43 Bal .75-1.25 .15 Max .30 Max .020 Max .02 Max P
(423 Ni-19% Cu Clad) 8.3-9.0 Radial
(Copper Alloy 122)
Duert 70-85,000 120-160,000 %0-80,000 16% 8.4 .04 9.6 £.3-6.9 axial 41-43 Bal .75-1,25 .15 Max .30 Max .020 Max .02 Max P
(422 Ni-22%2 Cu CTad) % 8.5-9.5 radial
?Copper Alloy 102}
Dumet 70-85,600 120-160, 000 40-60,000 16* 8.3 .04 9.6 7-4-8.0 axial 45.2-46.8
{4€% N1-22% Cy Clad) 9.2-5.9 radial
{Copper Alloy 122)
Evanahm 100,000 2C0,000 65,000 35 8.1 .020 134 14 75 20 2.5 2.5 4
Everdur 1010 60,060 Min. 145,000 30,000 Max. 80 8.53 .09 24.6 18.6 97 2 Nom
{A1l0y 655)
Kulgrid (28% Ni Clad) 40-35,000 §5-85,000 15,000-50,000 10-40% 8.89 - 2.2 134 28% (Nickel Clad) 99.22 Min¥*
(Nickel 200)
(Cu Alloy 102)
Mo lybcenum 80,000 200,000 - - 10.2 .34 5.3 5.5
Platinum Clad (25%) 75,000 150,000 - - 10.97 - - N 25% Pt,
Molybdenum 752 Mo
Honel 70-110,000  130-210,000 30,000-65,000 25-45x 8.84 062 48.2 12.5 63-70 2.50 Max 2.00 Max Bal .30 Max .50 Max .024 Max .50 Al
{0-100°C)
Nickel 205 60-95,000 115-160,000 20,000-60,000 15-50 8.89 .145 ) 10 13 99.0 Min .40 Max .35 Max .25 Max .15 Max .35 Max .01 Max
(0-100°C

Nickel 211 60-110,000 125-175,000 25,000-75,000 10-50 8.78 - 18.3 13.3 93.7 Min .75 Max 4.25-5.25 .25 Max " .20 Max .15 Max 015 Max
Redar/Kovar 65,000 156,000 50,000 30 8.36 .05 48.9 4.6-5.2 28.5-29.5 Bal 16.5-17.5 €o
Steel 1006 €0,000 160,000 40,000 30 7.86 .08 9.71 121 Bal .35 Max .08 Max .05 .04P
Copper Clad Steel - - Bal 250 Max 28.0 .06 Max .05 Max .04P
(30% Conductivity) 63,000 120,000 40,000 30 8.1 5.9
Caopper Clad Steel
(402 Conductivity) 45-65,000 85-120,000 30,000-45,000 30 8.2 - 4.4 - Bal .30-.50 35.0 .06 Max .05 Max .04 Max P
Copper Clad Steel 40-60,000 120,000 Max 25,000-40,000 20 8.6 - - Bal .5 Max 70.0 .06 Max .05 Max .04 Max P
(70¢ Conductivity) :
Nickei Plated 50-65,000 100-130,000 30,000-45,000 30 7.93 .18 12.6 12.1 Bal .35 Max .06 Max .05 Max .04 Max P
Steel
Steintess Steel 75-100,000 280-330,000 35,000~60,000 45 7.94 .03¢9 73 9.6 10-13 Bal 17.0-19.0 2.00 Max .12 Max 1,00 Max
305
Stainless Steel 85-100,000 140-180,000 40,000-60,000 35 7.72 .26 60 5.0 .50 Max Bal 14.0-18.0 1.00 Max .12 Max  1.00 Max
430
Tungsten - o e - - 19.3 .36 5.5 4.4
Z{rconium 35-45,000 65-80,000 15-25,000 50 18.0 - -10-.20 Zr.
Copper (Anzirc) » 5 8.8% .876 1.86 Bal

*Elongation in 10"
*723 Of Core




THERMAL EXPANSION OF COMMON
GLASS AND METAL SEALING COMBINATIONS
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LINEAR EXPANSION — aL/L X 104

i
]
|
|' _J%5z; T
40 -
4 4320
A L7050 /ﬁ/yo P
20 . 22 /Q/
- ] 5 A 7740
L~ r L
/_//
10 = '
Q
300 . 400 5Q0 600

TEMPERATURE — °C

Thermal expansion of scaling glasses. Cirele denotes normal setting point,

Zero expunsion at 23°C. Corning glass numbers are indieated.
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LINEAR EXPANSION — AL/L X 101
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A -COLD ROLLED STEEL E -« PLATINLM
8 - 17% CHROME IRON F - 42% NCKEL IRON

— C-DUMET G - "KOYAR"
D - NICKEL CHRCME IRON H - MOLYBDENUM
(Sylvenia No, 4) K - TUNGSTEN
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Thermal expansion of metals and alloys. Zero expansion at 25°C.
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PRECISION MATERIALS GROUP / PARTS DIVISION / WARREN, PA. 16365

DOMESTIC SALES OFFICES:

CALIFORNIA 1811 Adrian Road, Burlingame, California 84010, 415-697-3500 e 6505 East Gayhart Street, Los Angeles, California
90051, 213-726-1666 o CONNECTICUT 178 Bridge Street, Naugatuck, Connecticut 06770, 203-729-2286 e FLORIDA 7474
Chancellor Drive, Orlando, Florida-32809, 305-859-6220 e ILLINOIS 2001 North Cornell Avenue, Melrose Park, Illinois 60160,
312-345-0100 & MAINE 200 Sylvan Road, Bangor, Maine 04401, 207-947-8386 ¢ MASSACHUSETTS 100 Endicott Street,
Danvers, Massachusetts 01923, 617-777-1900 e MICHIGAN 10800 Ford Road, Dearborn, Michigan 48126, 313-582-8754 & NEW
JERSEY 2 Railroad Plaza, Whippany, New Jersey 07981, 201-887-8330 ¢ NEW YORK 5700 W. Genesee Street, Camillus, New York
13031, 315-672-3111 e NORTH CAROLINA 3811 North Davidson Street, Charlotte, North Carolina 28205, 704-334-4671 e
OHIQ 333 West First Street, Dayton, Ohio 45402, 513-223-6227 e PENNSYLVANIA 816 Lexington Avenue, Warren, Pennsylvania
16365, 814-723-2000 e 1128 Roosevelt Avenue, York, Pennsylvania 17404, 717-764-9853 e 4700 Parkside Avenue, Philadelphia,
Pennsylvania 19131, 215-477-5000 e TEXAS 13555 inwood Road, Dallas, Texas 75230, 214-239-8171




