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Appendix C

Thermal Expansion Data

The following thermal expansion data has been compiled from numerous sources. It is
presented for reference only because its accuracy cannot be assured. These curves are useful
in calculating braze joint clearances when joining dissimilar metals. The method for calcu-
lating this information in presented in Chapter 2, Figure 2.3.

Materials Listed Chart No.
AuMINg 3500 L. ittt i it i e e e e et s C-3
AUMING 97,500 . . v o vttt e e e e e e e e C-3
Aluminum 1100 .. . it s ittt s it bt et e e C-2
Aluminum 2024 | . ... i e i e ettt e e C-8
AmInum 2618 ... e e e e e et e C-6
Aluminum 6061 . . ... e e e e e et C-2
Beryllium Copper 255 ottt e e e e e e e C-2
Beryllium-=33 Al ... e e e e e e C-17
L7311 3 C-10
L0 17 0 41 111 1 C-1
Columbium=10 TielO MO . . ot ity st s et et i e e et et tensnnnsannns C-1
Copper OFH C . ... i i it e ettt ettt asnsnes C-11
1) 1« C-9
Graphite CDJ-07 i i ittt ittt it ettt e et e C-5
Graphite P-03-XHT ...ttt it et et e e e et e e e e C-5
Graphite 602 . . i it i e e e e e e C-5
Hastelloy A Lottt it i i e e e e e et e C-8
HastelloyB ................. e et ettt e e c9
Hastelloy X ....... e e e e et e C-4
5 eT0) 1 =) < C-9
Inconel 600 . ... i e e e e e e e C-4
Inconel 625 ......ccvviiviinnn. ettt e et e e e e e C-11
B Lot ) ¢ 1<) I S C4
INCOnEl 750 .o it it i i i e e e e e e e e C-11
317 ) o T C4
0+ C-8
T T C-10
a1 1 7 C-6
Molybdenum . ...t i e e e e e e e C-1
Molybdenum=0.5 Ti-0.08 Zr . . v v vttt et ettt e et e et e e e e C-7
MoOnel K00 . . .ot ittt it sttt st e et e e e, C-4
MoOnel 400 .« .o e e e e e e e e C-11
3 T C-3
(Continued)
467

Copyright by the American Welding Society Inc
Mon Oct 14 21:38:23 2002




" AUS TITLEXBRM *x EE 0784265 0012334 1 WE

468 / BRAZING HANDBOOK

Materials Listed Chart No.
NICRIOMIC . . . o e e e e e e e e e e e e e C-2
Nickel 200 . . oo e e e e e C-4
PlatinUIT & v v v e e e e e e e e e e e e e e e C-1
Quartz (fused) . . . . v o i e e e e e e e e C-5
RA-333 ..... e e e e e e e e e C-10
Ren€ Al . . e e e e e e C-7
RENE 62 . . e e e e e e C-7
Sapphire ... ... . . .. . . e .. e e C-3
Stainless Steel AM33S . ottt e e e e C-9
Stainless Steel 17-4 PH . . ... 00 e e e e C-9
Stainless Steel 203 . . . o vt i e e e e e C-10
Stainless Steel 304 . . . . . i i e e e e e C-3
Stainless Steel 320 . . o i e e e e e C-4
Stainless Steel 330 . . . v v v i i e e e e e e e C-8
Stainless Steel 347 . . . . . e e e e e e e e C-11
Stainless Steel d16 . . . . oo i e e e C-10
Stainless Steel 431 . . . .o i e e e C-8
Stainless Steel 440C . . . . o e e e e C-6
Steel, A-280 . .o e e e e e C-11
Steel, Low Carbom . v v v vt i s e e e e e e e C-5
Steel, Maraging, I8 Ni 250 . . . . ... i i e e e e e C-10
Steel, Maraging, 18 Ni 300 ... ... ittt i it e e e et it i C-10
721 PR 1 C-8
Steel, 10L8 . .ot e e e C-6
Steel, 4130 . . . e e e C-2
Steel, 4340 . . . L e e e e C-6
E =31 5 - C-1
B 1 4L 1 0 5 C-1
Titanium, Alpha . . . . ..ot e e e e e C-2
Tantalum-10 W . . . e e e e e C-9
Titanium-5 Al-2.5 Sn . . . v i e e e e e C-1
Titanium-6 Al-4 V L o C-1
NS e . . . e e e e e e e e C-5
Tungsten Carbide . ... ... ... .. e e e C9
UdImet A o oo e e e e e e e e e e e - CT
Udimet 700 . . it s i s s e i e e e e e e e e e C-7
WaSPalOY & . o e e e e e e e e e e C-3
A {7+ 15 111 1 C-5
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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EXPANSION (0.001 in./in.}

C8

THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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THERMAL EXPANSION VS. TEMPERATURE
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