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ASTM B163 - Standard Specification for Seamless Nickel and
Nickel Alloy Condenser and Heat-Exchanger Tubes.

Table 1 Chemical Requirements

Composition, %

. Molybde- Manganese, " Sulfur, . . - . X . . Columbiu .
Alloy Nickel Copper Y Iron 9 Carbon Silicon Chromium Aluminum  Titanium Phosphorus Cerium  Zirconium  Yttrium Boron Cobalt Tungsten Nitrogen
num max max m(Nb)
Nickel UNS N02200 99.0 min 0.25 max 0.40 max 0.35 0.15 max 0.35 0.01
Low-carbon Nickel UNS N02201 99.0 min 0.25 max 0.40 max 0.35 0.02 max 0.35 0.01
Nickel-copper alloy UNS N04400 63.0min  28.0to 34.0 2.5 max 2.0 0.3 max 0.5 0.024
Nickel-chromium-iron 720min  0.50 max 6.0t010.0 1.0 0.15 max 05 0015  14.0t017.0
alloy UNS NO6600 : - : - : : - : | :
Nickel-chromium-iron .
alloy UNS NO6601 58.0t063.0  1.00 max remainder 1.0 0.10 0.5 0.015 21.0t025.0 1.0tol.7
Nickel-chromium-iron 580min  0.50 max 7.0t011.0 05 0.05 max 05 0015  27.0t0310
alloy UNS N06690
Nickel-chromium-iron remainder  0.10 max 800110 015 0.15t00.25 05 0010  240t0260 18to24 01t002  0.020 max 0.01t00.10 0.05t00.12
alloy UNS N06025
Alloy UNS N06045 450min  0.30 max 21.0t025.0 1.0 005t00.12 25t03.0 0010  26.0t029.0 0.020 max  0.03t0 0.09
E;:i’;ggg;"'“m"mn’a'”m'n“m oY mainder  0.50 max 8010110 150 02010040 0.5 max 0010  240t0260 241030 001t0025 0.020 max 0.01t00.10 0.01t00.15
Low-carbon nickel-chromium-
molybdenum-tungsten remainder 15.0to 17.0 5.0 max 0.75 0.010 0.08 0.02 19.0to 23.0 0.02t00.25  0.040 max 3.0to4.4
alloy UNS N06686
:'&:ﬂ;;‘;”&g&"g'”m 350t039.0 050max 250 max  remainder  15max  002t0040 10max  003max 23.0t027.0 040max  0.20max  0.040 max 0010max 30max 041009 250max 0.13t00.30
Nickel-iron-chromium .
alloy UNS NO3800 30010350 0.75max 39.5 min 15 0.10 max 1.0 0015  19.0t023.0 0.15t00.60 0.15to 0.60
Nickel-iron-chromium .
alloy UNS NOES10 30010350 0.75max 39.5 min 15 0.05t00.10 1.0 0015  19.0t023.0 0.15t00.60 0.15to 0.60
Nickel-iron-chromium 30.0t0350  0.75 max 39.5 min 15 00610010 1.0 0015  19.0t0230 0.15t00.60 0.15100.60
alloy UNS N08811
Nickel-iron-chromium 30.0t034.0  0.50 max 39.5 min 1.50 0.10 max 1.00 0015  19.0t022.0 075t015
alloy UNS N0O8801
Nickel-iron-chromium-molybdenum- .
38010460 15t03.0 25t035  22.0min 1 0.05 max 05 003  195t0235 02max  06tol2

copper alloy UNS N08825
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Table 2 Mechanical Properties of Tubes

Yield Strength, Rockwell Hardness

Tensile Strength, (0.2% offset), Elongation in 2 in. or (or equivalent) for

Material and Condition

min, ksi (Mpa) min, psi (Mpa) 50mm(or 4D), min, % annealed ends

Nickel UNS N02200:

Annealed 55 (379) 15 (103) 40

Stress-relieved 65 (448) 40 (276) 15 B65 max
Low-carbon Nickel UNS N02201

Annealed 50 (345) 12 (83) 40

Stress-relieved 60 (414) 30 (207) 15 B62 max
Nickel-copper alloy UNS N04400

Annealed 70 (483) 28 (193) 35

Stress-relieved 85 (586) 55 (379) 15 B75 max
Nickel-chromium-iron alloys:

Annealed alloy UNS N06600 80 (552) 35 (241) 30

Annealed alloy UNS N06601 80 (552) 30 (207) 30

Annealed alloy UNS N06690 85 (586) 35 (241) 30

Annealed alloy UNS N06045 90 (620) 35 (240) 35

Annealed alloy UNS N06025 98 (680) 39 (270) 30

Annealed alloy UNS N06603 94 (650) 43 (300) 25
Low-carbon nickel-chromium-molybdenum-tungsten alloy:

Annealed alloy UNS N06686 100 (690) 45 (310) 45
Nickel-iron-chromium alloys:

Annealed alloy UNS N08120 90 (620) 40(276) 30

Annealed alloy UNS N08800 75 (517) 30 (207) 30

Annealed alloy UNS N08801 65 (448) 25 (172) 30

Cold-worked alloy UNS N08800 83 (572) 47 (324) 30

Annealed alloy UNS N08810 65 (448) 25 (172) 30

Annealed alloy UNS N08811 65 (448) 25 (172) 30
Nickel-iron-chromium-molybdenum-copper alloy:

Annealed alloy UNS N08825 85 (586) 35 (241) 30

Table 3 Permissible Variations in Outside Diameter and Wall Thickness of
Condenser and Heat Exchanger Tubes

Permissible Variations

Outside Diameter, in. (mm) Wall Thickness , %
Material Nominal Outside Diameter, in. (mm) + - Averag Wall Minimum Wall
+ - + -
UNS N02200, UNS
N02201, and UNS 112 to 5/8 (12.7 to 15.9), excl 0.005(0.13) 0 12,5 12,5 25.0 0
5/8 to 1-1/2 (15.9 to 38.1), incl 0.005(0.13)  0.005(0.13) 10.0 10.0 20.0 0
Over 1-1/2 to 3 (38.1 to 76.2), incl 0.010(0.25) 0.010(0.25) 10.0 10.0 22.0 0
UNS N06600, UNS
NOBEO1, UNS NOBES0 1/2 to 5/8 (12.7 to 15.9), excl 0.005(0.13)  0.005(0.13) 125 125 25.0 0
UNS N06045, UNS
N06025, UNS N06603,
UNS N08810, UNS
NO08811, UNS N08801
UNS N08825, and UNS
N08120
UNS NO06686 5/8 to 1-1/2 (15.9 to 38.1), incl 0.0075(0.19)  0.0075(0.19) 10.0 10.0 20.0 0

Over 1-1/2 to 3 (38.1 to 76.2), incl 0.010(0.25)  0.010(0.25) 10 10 22 0




