
3.8.1  Failed 24-inch pipe, as received



3.8.2  Close-Up photograph of leak site



3.8.3   Cross-section showing typical cracks 

near  failure  location



3.8.4  Ring  cut  from  failed  pipe  section



3.8.5 Photomicrograph composite of major 

crack, as  polished, 16X



3.8.6  Photomicrograph  of  typical  

crack, as polished, 25X



3.8.7  Close  of  very  tip  of  one  crack, 

as polished, 50X



3.8.8  Another  typical  crack,  as  polished, 50X



3.8.9  Close-up  of  spot  marked  in  figure  

above, nital etch, 200X



3.8.10  Pipe  1  longitudinal section, as  polished, 200X



3.8.11  Pipe  1  longitudinal  section, same  area  as  

above, nital  etch, 200X



3.8.12  Pipe  1  section  parallel  to  rolled  surface 

(Z-section), as  polished, 200X



3.8.13  Pipe  1 Z-section, close-up  of  above  figure, 

as  polished, 500X



3.8.14  Pipe 1,  Z-section  showing  inclusions  near  SOHIC, 

as  polished, 100X Clusters  of  inclusions  are  shown  and  

the  arrow  points  to  a  thin  line  of  inclusions.



3.8.15  Close-up  of  above  Z-section,  as  polished, 200X



3.8.16  Cracks  in  base  metal  and  weld  

HAZ  of  Pipe  14, nital  etch, 16X



3.8.17  SOHIC  in  seam  weld  HAZ  of  Pipe  

45, nital  etch, 16X



3.8.18  SOHIC  in  base  metal  of Pipe  

45, as  polished, 25X



3.8.19  Close-up  of  lower  part  of  crack  

shown  in  above figure, as polished, 100X



3.8.20  Pipe  14  longitudinal  section, as  polished, 200X



3.8.21  Pipe  14  longitudinal  section, same  area

as  above, nital  etch, 200X  



3.8.22  Composite  photograph  of  SOHIC/HIC 

in  Pipe  24,  SEM, 15X 

Note: Pipe 24  is  HIC-resistant  straight-seam.



3.8.23  Pipe  24 transverse  section  showing”HIC”  

area in  body of  pipe.



3.8.24  Photomicrograph  of  crack  shown  in  previous  

figure, nital  etch,  100X 

Note:  Pipe  24  transverse  section.



3.8.25  Higher  magnification  view  of  above  crack, 

nital  etch,  200X



3.8.26 Pipe 24 transverse section as polished, 200X



3.8.27 Pipe 24 transverse section, same area 

as above, nital etch, 200X



3.8.28 “HIC” curving toward O.D. surface in 

Pipe 12, as polished, 6.3X

Note : Pipe 12 is straight-seam non-HIC-resistant.



3.8.29 Right end of crack in above figure, nital etch, 50X

Note: There is a fine SOHIC crack extending upward 

from the tip.



3.8.30 “Curved HIC,” in Pipe 12, as polished, 200X

Note : the arrow  indicates the same spot as in 3.8.28.



3.8.31 Close-up of area in figure above, as polished, 500X



3.8.32 Pipe 12 transverse section, as polished, 200X.

Note: This area does not include the centerline.



3.8.33 Pipe 12 transverse section, same area 

shown above, nital etch, 200X



3.9 Overhead Gas Simplified Process Flow Diagram


