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Tab.1 Chemical composition of composite plate materials

R %
PR C Si Mn Pﬁiﬁﬁ/ : S Cr Mo Ni
M2 (3161 NBEAD 0.024 0.50 1.19 0.036 0.001 2 17.7 2.01 10
HJZ (Q345R ) 0.018 0.45 1.40 0.010 0.005 0.014 0.000 2 0.010
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Fig. 1 Processing size of specimen
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Tab. 2 Size of pits in specimens

WA A= FAE/mm VR /mm
1 2.44 1.40
2 2.44 2.36
3 2.44 3.90
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Tab.3 Immersion corrosion test parameters

it Ky
BE/C JES/MPa w(CO),/  p(Cl7 )/ e(Ca¥ )/ pMg? )/ p(SOT )/ p(K")/ o(Na™)/  p(HCO3)/
% (mg-L ™ H (mg-L ™ H (mg-L™H) (mg-L b (mg-L ™1 (mg-L™ D) (mg-L ™1
60 12 2 1510 1120 1 880 308 1140 89 825 389
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Fig. 2 Pitting macroscopic morphology of three specimens after immersion corrosion test
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Fig. 3 3D images of pits in three specimens after immersion corrosion test
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Fig.4 Cross-sectional morphology of the pit of No.2 specimen after immersion corrosion test: (a) low magnification; (b) high magnification
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Fig.5 Cross-sectional morphology of the pit of No.3 specimen after immersion corrosion test: (a) low magnification; (b) high magnification
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Fig.6 SEM morphology of cross-section of pit along the diameter (a)
and EDS analysis position (b) and results (¢) of corrosion

products of No.2 specimen after immersion corrosion test
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Fig.7 SEM morphology of cross-section of pit along the diameter (a)
and EDS analysis position (b) and results (c) of corrosion

products of No.3 specimen after immersion corrosion test
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stainless steel composite plate

Pitting of 316L.+Q345R Bimetallic Composite Plate Pressure Vessel

CHEN Qingguo', TAN Chuanjiang' s+ TONG Gen', SONG Chengli’, WANG Yao'
(1. PetroChina Tarim Oilfield Company, Koral 841000, China;
2. State Key Laboratory for Performance and Structure Safety of Petroleum Tubular Goods and

Equipment Materials, CNPC Tubular Goods Research Institute, Xi'an 710077, China)

Abstract: By prefabricating pitting pits of different depths on 316L stainless steel+-Q345R carbon steel bimetallic composite
plates, the development of pitting pits under typical CO, corrosion conditions was discussed. The results show that when the
prefabricated pit was in the stainless steel layer, the corrosion was slight and no new pit was generated. When the bottom of
the pit just touched the carbon steel layer, the carbon steel preferentially corroded, forming a hole, and the pitting rate reached
3. 911 mm/a, and a layer of uneven and thin corrosion products was attached to the bottom of the pit, and its composition was
mainly FeCO;. When the pit was completely penetrated to carbon steel layer, carbon steel layer preferentially corroded and
then expanded to the periphery, forming an uneven metal loss morphology, with a pitting rate of 4. 954 mm/a, and a thick and
relatively tight corrosion product was also attached to the bottom of the pit, which was mainly composed of FeCOj;. It is shown
that once the surface of the bimetallic composite plate was pitted and penetrated into the stainless steel layer, it will cause
significant galvanic corrosion, and the carbon steel layer will preferentially corroded and propagate to the surrounding areas,
which will directly endanger the pressure-bearing performance of the composite panel.

Key words: 316L stainless steel; bimetallic composite plate; pitting corrosion; galvanic corrosion
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