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ABSTRACT: The perforation of an elbow of heater in delayed coker in Oil Refinery of Liaoyang
Petrochmical Company has been investigated by using OM, SEM, XRD. The perforation may mainly be

resulted from high temperature erosion-corrosion of the elbow by fluids. Prevention measures for perfo-

ration of the elbow are proposed.
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Fig.1 Macrograph of perforated elbow( the arrowindicates shows

the direction of fluid movement within elbow)
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Fig.2 Macrograph of inner surface of

elbow in perforation place

Fig.6 SEM morphology of inner surface of the elbow
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Fig.3 Macrograph of inner surface of elbow in the

place without erosion corrosion

Fig.5 SEM morphology of area b in Fig.2
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Fig.7 XRD pattern obtained on the inner surface of the elbow
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Table 1 Element composition of 1 and 2 area marked by pane in Fig.4(mass% )

(D& C 0 Si P Mo S Ca Cr Mn Fe
1 12.16 10.22 0.98 0.23 0.70 0.74 1.06 3.98 1.11 68.81
2 35.51 8.85 1.17 0.19 1.24 1.13 0.88 3.29 0.88 46.87

Table 2 Element composition of inner surface marked by pane

of the elbow in Fig.6(mass% )

{i & 0 Si Mo S Cr Mn Fe

1 12.74 0.68 1.59 0.61 2.50 1.28 80.60

2 0.68 0.97 1.89 — 5.06 1.12 90.28

Table 3 Rate of corrosion of different material elbows with dif-

ferent velocities of flow

Bt W, m/s R, mm/a
73 12
e 26 6
2
Cr5Mo 73
26 0.6
Cr9Mo 73 0.7
316L 26 5
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