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Table 1 Chemical compositions of investi gated materials
’ Element w (New tube) /% w (Inner of failed tube) /%
’ C 0.43 0. 45
, , Cr 24. 51 25. 11
[1~ 4] Ni 35. 83 34. 91
Nb 1.21 1. 34
W 1.45 0. 91
, Mn 0.93 0. 90
Si 1.71 1. 85
’ ’ . Mo 0.07 0.21
, Fe- Cr- Ni v 0.03 0. 03
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(d) outside of the tube (400 x )

Microstructure of the cracking tube before service
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Fig 2 Microstructure of the failed cracking tube
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[ 1] Table 2 Mi hardne f diff i of the tubes
’ Structure and position for testing HV 100
’ [ 1] Austenite at casting state ~ 200
Carbide— depleted zone in the inside of the failed tube ~ 210
M 7 C6 M7C3 . Carburization zone in the inside of the failed tube 280~ 350
2 2
[12] ’ Densely precipitated catbides zone at austenite grain 260~ 290
» MaGs M23Cs boundaries of the failed tube
Inner of austennite grains ~ 240
2.3
2 3
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Cormwsion,

Microstructure of Ethylene Cracking Tubes before and after Service
XIE Fei', ZHANG Bin— sheng’, PAN Jian— wei'
(1. Department of Materials Science and Engineering, Jiangsu Polytechnic University, Changzhou 213016,
China; 2. Office of Plan and Policy, Jiangsu Polytechnic U niversity, Changzhou 213016, China)

Abstract: The microstructure of ethylene cracking tubes before and after service was examined and analyzed.

T he directional growth feature of cellular— dendritic crystals growing along the direction perpendicular to the

tube wall weakened gradually from the external side to the inside. T he microstructure before was mainly austen-

ite over— saturated with carbon and carbides distributed along grain boundaries. Aging and carburization during

the service produced precipitation of carbides, the amount, size and forms of which depended on the service

time and working temperature. The mechanical properties of the tube were influenced by the precipitation of

carbides.
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