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Nomenclature

Al: Replica area 1 in the subject plate

AISI: American Iron and Steel Institute

API: American Petroleum Institute

ASME: American Society of Mechanical Engineering
ASTM: American Society for Testing and Materials
bcc: Body-centered cubic structure

C4: Shell course 4 in the subject tank

EPMA: Electron probe microanalyzer

fcc: Face-centered cubic structure

FFS: Fitness-for-Service

hcp: Hexagonal close-packed structure

HSLA: High Strength Low Alloy

MAWP: Maximum Allowable Working Pressure
NDE: Nondestructive Evaluation

P1: Plate 1 in the subject tank

SAE: Society of Automotive Engineers

SEM: Scanning electron microscope

STEM: Scanning transmission electron microscope
UNS: Unified Numbering System



Abstract

In this study, Fire assessment of a fuel tank was done via laboratory experiments
and replica test. Laboratory experiments were done on pieces from the tank to simulate
the actual fire temperatures and cooling rates. Twelve pieces from the tank were used
for the investigations. The samples are subjected to four different temperatures of 1000,
850, 738 and 700° C were tested and cooled in furnace, air and water in each case. All
samples after the heating at each of the above-mentioned temperatures and cooling in
furnace, air and water were polished to study the microstructure and the hardness. The
results showed the suitability of fire assessment via comparisons of the in-situ replica
and the laboratory specimens. The results showed that the laboratory and replica
microstructures showed no difference or heat damages at 700° C temperature and
cooling conditions in air.



