
19

K
Potassium

39.0983

20

Ca
Calcium

40.078

21

Sc
Scandium

44.955908

22

Ti
Titanium

47.867

23

V
Vanadium

50.9415

24

Cr
Chromium

51.9961

25

Mn
Manganese

54.938044

26

Fe
Iron

55.845

27

Co
Cobalt

58.933194

28

Ni
Nickel

58.6934

37

Rb
Rubidium

85.4678

38

Sr
Stron�um

87.62

39

Y
Y�rium

88.90584

40

Zr
Zirconium

91.224

41

Nb
Niobium

92.90637

43

Tc
Techne�um

98

44

Ru
Ruthenium

101.07

45

Rh
Rhodium

102.90550

46

Pd
Palladium

106.42

55

Cs
Caesium

132.90545196

56

Ba
Barium

137.327

57   
    71

72

Hf
Hafnium

178.49

73

Ta
Tantalum

180.94788

74

W
Tungsten

183.84

75

Re
Rhenium

186.207

76

Os
Osmium

190.23

77

Ir
Iridium

192.217

78

Pt
Pla�num

195.084

4

5

6

36

Kr
Krypton

83.798

29

Cu
Copper

63.546

30

Zn
Zinc

65.38

31

Ga
Gallium

69.723

32

Ge
Germanium

72.630

33

As
Arsenic

74.921595

34

Se
Selenium

78.971

35

Br
Bromine

79.904

54

Xe
Xenon

131.293

47

Ag
Silver

107.8682

48

Cd
Cadmium

112.414

49

In
Indium

114.818

50

Sn
Tin

118.710

51

Sb
An�mony

121.760

52

Te
Tellurium

127.60

53

I
Iodine

126.90447

86

Rn
Radon

222

79

Au
Gold

196.966569

80

Hg
Mercury

200.592

81

Tl
Thallium

204.38

82

Pb
Lead

207.2

83

Bi
Bismuth

208.98040

84

Po
Polonium

209

85

At
Asta�ne

210

26

Fe
Iron

55.845

28

Ni
Nickel

58.6934

27

Co
Cobalt

58.933194

DESCRIPTION

Kovar® | ASTM F15 is a vacuum melted, iron-nickel, low expansion alloy consisting of 29% Nickel, 17% Cobalt and balance Iron.  Kovar's coefficient of
thermal expansion characteristics match both borosilicate (Pyrex®) glasses and alumina ceramics making this alloy a desirable choice for sealing metal to glass
parts. It is one of the most popular of the controlled expansion alloys for hermetic sealing and is also known as Pernifer® 2918, Dilver® P1, NILO® K.

Kovar® | ASTM F15
Controlled Expansion Alloys

APPLICATIONS
Power tubes, microwave tubes, transistors, diodes and hybrid packages.

Density	 lb/cu in	 0.302

Specific Gravity	 8.36

Curie Temp	 °F	 815 
°C 435

	 °F	 2640 
°C 1450

	
microhm-cm	 49
	 294

W/cm °C	

0.17BTU-in/sq.ft-hr°F
120

Specific Heat	 0.11
0.11

	


TYPICAL MECHANICAL PROPERTIES

*Tensile Strength ksi (MPa)	 75 (517)

**Sheet + Strip	 ksi (MPa)	 82 (570) max
**Rod + Wire 	 85 (585) max

*Yield Strength ksi (MPa)	 50 (345)	

*Elongation 	 30

*Typical Hardness Ann. 	 68
Modulus of Elasticity 	  20,000 (138) 

Poisson’s Ratio 0.317

CHEMISTRY %
Nominal Nickel 29, Nominal Cobalt 17, Nominal Iron 53

FORMS | SIZES AVAILABLE

0.040” -  7.25” 
0.010” -  0.015” 
0.187” -  1.50” 
0.010" -  0.125" 
0.005” -  0.060”

Listed above are our standard stock items. Our inventory fluctuates based on market demands. If you do not see the size or form 
you require, please call us.

www.edfagan.com | sales@edfagan.com
toll free 800.348.6268

THE MATERIALS YOU NEED, WHEN YOU NEED THEM

769 Susquehanna Avenue, Franklin Lakes, NJ 07417
PH: 201.891.4003 | Toll Free: 800.335.6827

10537 Humbolt Street, Los Alamitos, CA 90720
 PH: 562.431.2568 | Toll Free: 800.782.9657

SPECIFICATIONS 
ASTM F15    UNS K94610    AMS I-23011 CL1   MIL 1-23011 CL1

77˚F to 25˚C to

212°F
392°F
572°F
662°F
752°F
842°F
932°F

1112°F
1292°F
1472°F

10-6/˚C

Thermal Conductivity 

*Kovar strip tested parallel to the direction of rolling. Material annealed 1830 °F (999°C) for 30 minutes, 
then furnace cooled.** Per ASTM F15, Temper A, Annealed

Source:  CarTech®  Kovar Alloy Data Sheet v.10/90. | ASTM F15

Source:  CarTech®  Kovar Alloy Data Sheet v.10/90. | ASTM F15

10-6/˚F

3.25
2.89
2.85
2.72
2.81
2.92
3.41
4.34
5.06
5.73

100°C
200°C
300°C
350°C
400°C
450°C
500°C
600°C
700°C
800°C

5.86
5.20
5.13
4.89
5.06
5.25
6.15
7.80
9.12

10.31
1652°F 6.25 900°C 11.26

Average coefficient of expansion properties after annealing in hydrogen for one hour at 1650°F (900°C) at 15 
minutes 2010°F (1099°C) and cooled to room temperature within one hour. 

Source:  CarTech®  Kovar Alloy Data Sheet v.10/90.  ASTM F15 Table 4

Coefficient CoefficientTemp Range Temp Range ASTM F15 CTE *
 30°C to µm/m · °C

400°C     4.60 to 5.20
450°C     5.10 to 5.50

MEAN COEFFICIENT OF THERMAL EXPANSION AS ANNEALED

Round Bar|Rod
Photo-Etch Strip|Coil
Plate
Sheet
Strip|Coil

TYPICAL PHYSICAL PROPERTIES



1

H
Hydrogen

1.008

2

He
Helium

4.002602

3

Li
Lithium

6.94

4

Be
Beryllium

9.0121831

10

Ne
Neon

20.1797

5

B
Boron

10.81

6

C
Carbon

12.011

7

N
Nitrogen

14.007

8

O
Oxygen

15.999

9

F
Fluorine

18.998403163

11

Na
Sodium

22.98976928

12

Mg
Magnesium

24.305

18

Ar
Argon

39.948

13

Al
Aluminium

26.9815385

14

Si
Silicon

28.085

15

P
Phosphorus

30.973761998

16

S
Sulfur

32.06

17

Cl
Chlorine

35.45

19

K
Potassium

39.0983

20

Ca
Calcium

40.078

36

Kr
Krypton

83.798

21

Sc
Scandium

44.955908

22

Ti
Titanium

47.867

23

V
Vanadium

50.9415

24

Cr
Chromium

51.9961

25

Mn
Manganese

54.938044

26

Fe
Iron

55.845

27

Co
Cobalt

58.933194

28

Ni
Nickel

58.6934

29

Cu
Copper

63.546

30

Zn
Zinc

65.38

31

Ga
Gallium

69.723

32

Ge
Germanium

72.630

33

As
Arsenic

74.921595

34

Se
Selenium

78.971

35

Br
Bromine

79.904

37

Rb
Rubidium

85.4678

38

Sr
Stron�um

87.62

54

Xe
Xenon

131.293

39

Y
Y�rium

88.90584

40

Zr
Zirconium

91.224

41

Nb
Niobium

92.90637

42

Mo
Molybdenum

95.95

43

Tc
Techne�um

98

44

Ru
Ruthenium

101.07

45

Rh
Rhodium

102.90550

46

Pd
Palladium

106.42

47

Ag
Silver

107.8682

48

Cd
Cadmium

112.414

49

In
Indium

114.818

50

Sn
Tin

118.710

51

Sb
An�mony

121.760

52

Te
Tellurium

127.60

53

I
Iodine

126.90447

55

Cs
Caesium

132.90545196

56

Ba
Barium

137.327

86

Rn
Radon

222

57    
    71

72

Hf
Hafnium

178.49

73

Ta
Tantalum

180.94788

74

W
Tungsten

183.84

75

Re
Rhenium

186.207

76

Os
Osmium

190.23

77

Ir
Iridium

192.217

78

Pt
Pla�num

195.084

79

Au
Gold

196.966569

80

Hg
Mercury

200.592

81

Tl
Thallium

204.38

82

Pb
Lead

207.2

83

Bi
Bismuth

208.98040

84

Po
Polonium

209

85

At
Asta�ne

210

87

Fr
Francium

223

88

Ra
Radium

226 

118

Uuo
Ununoc�um

294

104

Rf
Rutherfordium

267

105

Db
Dubnium

268

106

Sg
Seaborgium

269

107

Bh
Bohrium

270

108

Hs
Hassium

269

109

Mt
Meitnerium

278

110

Ds
Darmstad�um

281

111

Rg
Roentgenium

281

112

Cn
Copernicium

285

113

Uut
Ununtrium

286

114

Fl
Flerovium

289

115

Uup
Ununpen�um

289

116

Lv
Livermorium

293

117

Uus
Ununsep�um

294

57

La
Lanthanum

138.90547

58

Ce
Cerium

140.116

59

Pr
Praseodymium

140.90766

60

Nd
Neodymium

144.242

61

Pm
Promethium

145

62

Sm
Samarium

150.36

63

Eu
Europium

151.964

64

Gd
Gadolinium

157.25

65

Tb
Terbium

158.92535

66

Dy
Dysprosium

162.500

67

Ho
Holmium

164.93033

68

Er
Erbium

167.259

69

Tm
Thulium

168.93422

70

Yb
Y�erbium

173.054

71

Lu
Lute�um

174.9668

89

Ac
Ac�nium

227

90

Th
Thorium

232.0377

91

Pa
Protac�nium

231.03588

92

U
Uranium

238.02891

93

Np
Neptunium

237

94

Pu
Plutonium

244

95

Am
Americium

243

96

Cm
Curium

247

97

Bk
Berkelium

247

98

Cf
Californium

251

99

Es
Einsteinium

252

100

Fm
Fermium

257

101

Md
Mendelevium

258

102

No
Nobelium

259

103

Lr
Lawrencium

266

89    
103

Controlled Expansion | 
Glass Sealing 
Ed Fagan Inc. supplies the highest quality metals 
and alloys including materials from 
Carpenter Technology Corp.

Kovar®| ASTM F15 Alloy
Forms: Plate, Round Bar, Sheet, Strip/Coil, Wire 
Trade Names: Kovar®, Pernifer® 2918, NILO K®, DilverP1®

Alloy 42/46/48/52 

Forms: Plate, Round Bar, Sheet, Strip/Coil, Wire   
Trade Names: Pernifer®40, 46, 48, 50; NILO® 42, 46, 48, 50; 
Glass Seal 42, 46, 48, 50

Free-Cut Invar “36”® Alloy
Forms: Round Bar, Wire

Invar “36”® Alloy
Forms: Plate, Sheet
Trade Names:  Pernifer® 36, NILO® 36, Invar

Super Invar 32-5®

Forms: Plate, Round Bar, Sheet

Soft Magnetic Alloys |
EMI Shielding & Laminations
Ed Fagan Inc. is a distributor of
“EMI shielding alloys” for VDM Metals GmbH
the world’s leading producer of these alloys.

EFI Alloy 50
Forms: Round Bar, Square Bar, Strip/Coil, Wire 
Trade Names:  Alloy 4750,  
High Permeability 49®, Magnifer® 50

EFI Alloy 79
Forms: Rectangular Bar, Round Bar, Sheet, Strip/
Coil, Wire 
Trade Names: Hipernom, HyMu80®,  
Magnifer® 7904, Molypermalloy, Permalloy 80®

Hiperco® 50, Hiperco® 50A, Hiperco® 50 HS
Forms: Plate, Round Bar, Strip/Coil

Carpenter VimVar Core Iron
Forms: Plate, Round Bar

769 Susquehanna Avenue, Franklin Lakes, NJ 07417
PH: 201.891.4003 | Toll Free: 800.335.6827

10537 Humbolt Street, Los Alamitos, CA 90720 
PH: 562.431.2568 | Toll Free: 800.782.9657

THE MATERIALS YOU NEED, WHEN YOU NEED THEM

JUST-IN-TIME DELIVERY: All of our standard stock items can be shipped within 24-hours of your order confirmation 

and most are shipped the same day. All materials certified with shipment. For special orders and non-stock materials, contact our sales team for our 

competitive pricing and delivery lead times.

Refractory Metals and Alloys
Ed Fagan Inc. is your leading source for
quality refractory metals and alloys.  We stock 
Tungsten, Molybdenum and its alloys in various 
forms and sizes manufactured from Plansee Group.

Molybdenum
Forms: Plate, Precision Cut Wire, Round Bar, 
Sheet/Strip, Spooled Wire, Threaded Rod/Nuts

Molybdenum Lanthanum Oxide (ML)
Forms: Sheet – Stress Relieved, Recrystallized

Molybdenum TZM
Forms: Plate, Round Bar

Niobium 
Forms: Plate, Round Bar, Sheet, Strip/Coil, Wire

Rhenium 
Forms: Plate, Round Bar, Sheet, Strip/Coil

Tantalum 
Forms: Round Bar, Sheet

Tungsten 
Forms: Parts (To Specification), Plate, 
Precision Cut Wire, Round Bar, Sheet

Tungsten Alloy 
Blank Forms: Flats, Parts, Plate/Sheet, Rod, Shapes

www.edfagan.com | sales@edfagan.com

Electrical & Electronic Nickels
Ed Fagan Inc. supplies select, commercially pure 
grades of Nickel in various forms and sizes.

Electronic Nickels
200/201/205/233/270 

Forms: Round Bar, Sheet, Strip/Coil, Wire

Alloys and Metals We Distribute
Corrosion Resistant Alloys · High-Temperature Alloys · Stainless Steel 
· Titanium – CP, 6 AI-4V

Ed Fagan Inc. Services
Slitting, Shearing, Saw Cutting, Grinding, Water Jet Cutting, Laser Cutting, 
Custom Stocking and Consignment Programs

Special Purpose Alloys & 
Metals From Stock

EFI2022-05 2/22
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