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A Held Study on the Selection of Corrosion-Resistance

Materials Used in a High Temperature Corrosion Environment

K. C. Moon

Honam Oil Refinery Co., Yocheon Refinery Inspection Sect.

In this paper, generally established heat-resistant materials were evaluated for their corrosion
resistant properties compared with TP 310 stainless steel by an optimum coupon test method for
the selection of a suitable damper material used in a heater of Rheniforming process in oil refining,
The results showed that UNS No. S30815 stainless steel would be the most suitable material for
high temperature service, average 975°C. This material showed the lowest weight change with no
greatly transformed appearance e.g. little or no flaking, blistering or shear cracking. It is anticipated
that a damper assembly ma&e of UNS No. S30815 stainless steel will permit longer run lengths
of the unit and obviate unscheduled shut downs due to lack of flue gas control.
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Table 1. Chemical Composition of Corrosion Test Specimens.
UNS Chemical Composition (%)
No. Material Type Dgﬂgg' C si Mn P S Cr Ni Mo Cu
1 Carbon Steel K 01700 [0.1024 | 0.0479 |0.4505 | 0.0054 {0.0010 0.034 [ 0.065 | 0.0237 | 0.2505
2 |5¢C-%Mo K 41545 }0.1451 | 0.3490 [0.5242 { 0.0110 [0.0179 4.722 | 0.211 |} 0.4512 ] 0.0570
3 | TP 202 S 20200 ]0.0477 | 0.2386 |8.174 0.0208 | 0.0126 | 18.09 5.564 | 0.0904 -
4 | TP 304 S 30400 {0.0640 | 0.6110 [1.769 0.0339 | 0.0079 18.53 8.902 | 0.3136 | 0.1317
5 | TP 316 S 31600 }0.0524 | 0.7587 [1.800 0.0237 {0.0131 | 18.16 12.72 2.6630 -
6 | TP 309 S 30900 j0.0774 | 0.8165 |1.881 0.0228 | 0.0109 | 23.84 14.26 0.0756 | 0.0887
7 | TP 310 S 31000 {0.0825 | 0.4587 |2.158 0.0310 {0.0154 | 26.30 19.72 0.4260 | 0.0201
8 | TP 321 S 32100 {0.0863 | 0.6587 |1.880 0.0247 [0.0146 | 18.62 11.10 - -
9 { TP 347 S 34700 |0.0581 | 0.6832 }1.793 0.0240 | 0.0158 18.89 11.03 0.4892 -
10 | Carpenter 20 Cb~3 |N 08020 [0.0648 | 0.8903 {0.4870 | 0.0247 {0.0152 | 32.17 }21.26 3.094 |[4.5400
11 | SANDVIK 253 MA S 30815 |0.1041 1.679 [0.5880 | 0.0219 {0.0055 19.38 10.66 0.2360 [0.0654
12 | TP 405 S 40500 |0.0664 | 0.3471 |0.2876 [ 0.0178 |0.0167 | 12.75 0.0596 0.0313 -
13 | TP 410 S 41000 }0.0239 | 0.2432 {0.3636 | 0.0153 [0.0141 13.23 0.1571§ 0.1424 -
14 | TP 430 S 43000 [0.0557 | 0.3921 j0.4088 | 0.0170 |0.0142 ]16.33 | 0.2191) 0.0656 -
15 | TP 446 s 44600 [0.1897 ]0.4287 {0.8149 | 0.0220 |0.0117 | 23.22 0.4797 [ 0.1012 -
16 | HASTELLOY Alloy C |N 05500 [Couldn't analyse because of no standard specimen in spectrometer.
17 Tantalum Couldn't analyse because of no standard specimen in spectrometer.
18 | calorized TP 304 Same as specimen No.4 but 0.2 mm deep calorized.
19 Calorized TP 310 Same as specimen No.7 but 0.2 mm deep calorized.
Note : Specimen No. 1 is ASTM A285 Gr A.
Specimen No. 2 is ASTM A387 Gr 5. .
Specimen No.10 is registered trade mark of Carpenter Technology Corporation.
Specimen No.ll is registered trade mark of SANDVIK Steel Works.
Specimen No.16 is registered trade mark of Cabot Corporation.
Table 2. Flue gas temperature of heater on test duration.
Datef Jun. | Jul. Aug. Sep.
Group 28-30] 1-5 | 6-10|11-15] 16~2421~25|26-31] 1-5 | 6~10 | 11-15{16-20|21-25{26-31| 1-5 | 6-10 [L1~15 {16-20|21-26[IOTAL
Max 996 | 995| 987 996
A | Min 948 970{ 987 948
av. 977 | 984 987 983
Max 982 | 986 | 996 | 995 996
B | Min 945 | 953 | 948 | 970 945
av. 965 | 966 | 977 | 984 973
Max | 978 993 992 | 992 911 997 99.8 084 997 | 983 979 | 982 986 998
C | Min{ 978 977 981 { 956 887 885|990 | 968 963 | 948 962 | 945 953 885
av.| 978 | 986 | 9871 968 | 896 | 965 996 | 974 [ 982 964 | 971 | 965 | 967 969
Max | 978 | 993 9921 992 911 9971 998 | 984 997 | 983 979 | 982 986 996 9951 99¢ 997 | 992 998
D | Min{ 967 977 981 956 887 885} 990 | 968 | 963 | 948 962 | 945 953 948 970 987 989 1 983 885
av. 1973 986 987 968 896 | 9651 996 | 974 982 | 964 971 } 965 966 977 9841 994 992 | 989 974
Note : Test duration of Group A - 10 days (Sep. lst through Sep. 1llth)
Group B - 20 days (Aug. 21st through Sep. 10th)
Group C - 60 days (Jun. 30th through Aug. 29th)
Group D - 90 days (Jun. 28th through Sep. 26th)
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Fig. 3-1. Macroviews of corrosion test specimens, exposed 10,20, 60 & 90 days respectively

at av. 975C in a heater.
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Fig. 4-1. Weight change of corrosion test specimens
vs. exposed days at av. 975°C in a heater.
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