
APPENDIX C: Limited Metallurgical Examination 

Figure C-8 Qualitative chemical analysis. 

section of the steel that is unaffected by the hot corrosion. Figure C-7 illustrates the deep penetration of the 
liquid into the steel’s structure. In order to identify the chemical composition of the eutectic, a qualitative 
chemical evaluation was done using energy dispersive X-ray analysis (EDX) of the eutectic reaction 
products. Figure C-8 illustrates the results of this analysis. 

C.3 Summary for Sample 1 
1.	 The thinning of the steel occurred by a high-temperture corrosion due to a combination of 

oxidation and sulfidation. 

2.	 Heating of the steel into a hot corrosive environment approaching 1,000 °C (1,800 °F) results in 
the formation of a eutectic mixture of iron, oxygen, and sulfur that liquefied the steel. 

3. The sulfidation attack of steel grain boundaries accelerated the corrosion and erosion of the steel. 

C.4 Sample 2 (From WTC 1 or WTC 2) 
The origin of the steel shown in Figure C-9 is thought to be a high-yield-strength steel removed from a 

column member. The steel is a high-strength low-alloy (HSLA) steel containing copper. The unusual 
thinning of the member is most likely due to an attack of the steel by grain boundary penetration of sulfur 
forming sulfides that contain both iron and copper. Figures C-10, C-11, and C-12 show the region of severe 
corrosion at different levels of magnification. 
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