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COMPARISON OF CORROSION BEHAVIOR OF X70 AND 16Mn STEELS
Il . CORROSION - EROSION

YANG Rui-peng, WENG Yong-ji, HAN Chang-chai

University of Petroleun , Beijing 102200

ABSTRACT: The corrosion — crosion behavior of 1wo pipeline steels, X70 steel and 16Mn steel in {low-
ing sandy water solution 1s studied by means of electrochemical apparatus with rotating coupons and
weight loss method. The influences of [low velocity, pH, and temperature on their corrosion-erosion be-
havior were investigated. The results showed that there was the same value [or critical velocities, about
0.45m/s, for the two pipeline steels, above which, the weight loss increases dramatieally. The weight
loss also increased when temiperature was rising. In addition, the synergism between corrosion and ero-
sion was obviously observed. Especially in acid mediums, the percentage of the synergism in total
weight loss was high up to more than 80% . X70 steel had hetter resistance to corrosion-erosion. There
are two reasons for these phenomena that X70 steel produce easily compact protective {ilm, and the sur-
face hardness of X70 is higher than that of 16 Mn. The former [actor results in the lighter weight loss of
X70 steel in acidic and weakly alkaline condition, and the weight loss of 16Mn steel and X70 steel are
almost equal only in the strongly alkaline condition. The latter {actor makes a better erosion resistance
of X70 steel.
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Fig. 1 Schematic diagram of

corrosion — erosion experimental apparatus
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Fig.2 Curves of corrosion — erosion weight loss of X70

steel and 16Mn steel vs. veloeity
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Fig.3 Curves of weight loss vs. temperature
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Fig.4 Surface of X70 steel after strong wear test
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Table 1 Calculation procession for corrosion only
B [i] N AT =t
oH h R, QO B, mV B, mV B, mV W, mg R, Q BamV BeomV B.mV W, mg
3 4.5 99.05 178 - 503 57.163 2.713 142.79 179 - 198 40.874 1.346
S S 118.24 193 - 346 53.866 2.379 46.944 133 - 577 46.994 0.566
7 8 343.87 213 - 465 63.515 1.544 474.48 173 —334 49.551 0.873
9 8 8767.49 349 -132 41.642 0.040 4212.1 182 —-204 41.820 1.648
Table 2 Component analysis for total weight loss of X70 steel corrosion — erosion
KO f1h FE 4 2% 5 4 ot ZHER
mg/h mg/h % mg/h % mg/h %
pH=3 4.859 0.343 7.1 0.451 9.3 4.065 83.6
pH=35 2.9 0.343 11.8 0.295 10.2 2.262 78.0
pH=7 1.033 0.343 33.2 0.151 14.6 0.539 52.2
pH=9 0.663 0.343 51.7 0.106 16.0 0.214 32.3
; FEMGHERALE, EEFEMEEEE, T pH=11
6l —m— 16Mn R TR B (R B A R L, T Tl Ll 2%, 22 1 1 F VT 22
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_2; 3 I (mg):
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2l \z\I R S |
= b, ¢ HREIRRT ], s; B O ¥, R ITMTH L P B TR At dh 2R
L S FEBTAINE, mV R, B HUBH, 200 i fh i 28 A R 0
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Fig.5 Curves of weight loss

vs pH value for the two pipeline steels
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