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Highly Corrosion Resistant Materials
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Selection of the suitable materials requires the intelligent recognition and appraisal of per-
tinent economic factors, as well as an understanding of corrosion performance.

With above factors in mind, below, high corrosion materials, which are being held in high
opinion as maintenance-free alloys, are discussed primarily in terms of their characteristics

of corrosion resistance.
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Table 1 Nominal chemical compositions
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1. 1. 2 Ni-Cu &4
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Ni | ¢ |Ma|Fe|s |Si|c|C|Mo]|m

Nickel 200 99. 50  0.08 0.18{0.2 |0,005 0.18 | 0.13 | — — — —
Nickel 201 99,5  0.01 0.1810.2 |0.005 0.18|0.13 | — — — —
Monel®@ alloy 400 66. 50 Q.15 1.0 | 1.250.012{ 0.25 31.5 — — — —
Monel® alloy K-500 66.5W  0.13 0.75 | 1.00 | 0.005| 0.25 {29.5 — — | 0.60 Al-2.73
Hastelloy® B 61.0 |0.05 max.| 1.00|5.50| — |1.00| — |1.00 [28.00 | — Co-2. 50
Hastelloy® D 82.0 0. 12 0.9012.00| — |9.256|3.00}100| — —_— Co-1. 50
Inconel @ alloy 600 76.0  0.08 0.5 {8.00]0.008 0.25 | 0.25 |15.5 — —_ —
Incoloy® alloy 800 32.5 0. 05 0.75 46.0 | 0.008] 0.50 | 0.38 |21.0 — 10.38 Al-0. 38
Hastelloy® C-276 57.0 0.01 0.5 |55 |0.02{0.03| — [15.50 [16.00 | — | W-3.75, Co-1. 25, V-0. 2, P-0.02
Inconel® alloy 625 61.0W| 0.05 0.25|2.5 |0.008 0.25{ — [21.5 |9.0 |0.2 Al-Q. 2,Cb+Ta-3. 65
Incoloy® alloy 825 42.0 0. 03 0.50 {30.0 | 0.015 0.25]2.25 [21.5 | 3.0 | 0.90 Al-0.10
Hastelloym G 44.0 0.03 1.50 [19.50 | 0.02 | 0.50 | 2.00 22.25 | 6.50 | — [Co-1.25,W-0.50,Cb+Ta-2.10,P-0.0:
Carpenter No. 20 Cb-3®| 34.0 0.04 1.00| — [0.02(0.50 (3.5 (20,0 250 — Cb+Ta-0. 50, P-0. 02
(1) Includes cobalt. (2) Trademark of The International Nickel Company, Inc.
(38) Trademark of Cabot Corp. (4) Trademark of Carpenter Technology, Inc.
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Table 2 Hastelloy alloys B and D in sulfuric acid
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Table 3 Chemical composition %

A 4 aRE00 KENTWBo A INi| Co | o |[Mo |Fe| C | si [Ma| W | Gu | Others
=y z

* v 600 %32. BEEfbN SR }ﬁxsteléoy Bal| 2,500 10 |26-30| 46 0,050 | 10| 10| — | —
RPBIE N~ 7 2 vy AN LU TER Y
o477, 43°C Hlo=1t=m gfg;eg?g Bal| 1.0®| 10 [26-30{ 2® [0.02W | 0.1® 1® — | —=
I = S DA —
vAIRTA VTR, ZOERIE=y Hastelloy | Ba1 | 2. 5w}14, 5-16.5/15-17| 47 [0.08® | 1.00] 10/3-4.5] —
200XV RIFTHB, A A y
800 LB\ EHIAE R T AR R hotal Bal | 2.50/14 5-16.5 15-17 | 4-7 [0.02) [0. 05| 100|3-4.5| —
Bo NuTFYPHDOETIIDOEEE I-ﬁxsteléoz Bal| 2.00 14-18 |14-17| 3@ 0. 015®}0. 08W| 1®| — — | 0.7Tiw
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Table 4 Utility limits for Hastelloy alloy B in 109 hydro-
chloric acid

Maximum allowable concentration
Temperature .
of ferric ions ppm
Room 1290 (0.13%)
150 F 330
Boiling 26

Note : Penetration rates for Hastelloy alloy B were found to
increase at a linear rate with increasing percentages of ferric
ions. The amounts shown above were the limits beyond which
resistance would be unsatisfactory (greater than 50 mpy).
Ferric ions are in the ratio of 1 to 2.9 with ferric chloride
concentration.
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Fig. 1 Cross-section of welded sample showing locations of
KLA and HAZ corrosion attack.
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Fig. 2 Hastelloy alloy C-4, effect of aging 1 hour on
corrosion resistance in ferric sulfate test.
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Fig. 3 Hastelloy alloy C-4, effect of aging 1 hour on
corrosion resistance in boiling 10% HCI.
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Fig. 4 Relationship of time and temperature to beginning

of carbide precipitate in Ni-Mo-Cr corrosion-resistant
alloys.
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