
OUT OF THE BOX ENGINEERING 
SOLUTION SAVES MONTHS OF 
TIME ON IN-SERVICE INSPECTION

SOLUTIONS

We received several broken flanges 
from a client in Alberta that had 

failed during bolting/torqueing. The 
flanges were expected to be made of 

“ductile iron” (DI), but they turned out 
to be made of grey cast iron (with inferior mechanical properties).  
Metallographic examination of a larger batch revealed that none 
were ductile iron and were mostly compacted graphite iron 
(CGI; with somewhat lower ductility and tensile strength than 
DI) or grey iron (with almost nil ductility and much lower tensile 
strength).

The client decided they would need to remove any grey cast iron 
immediately. The challenge was identifying the type of cast iron 
for over 200 piping components already in service. Initially, in-situ 
metallography (using replicas) was considered, but that would 
take a few months to complete.

PROBLEM

THE ENGINEER’S OUT OF THE BOX THINKING, COMBINED WITH A 
STRONG TECHNICAL BACKGROUND MADE A BREAKTHROUGH IN THE 

INVESTIGATION THAT REDUCED THE SCHEDULE BY 1 MONTH

ACUREN SOLUTION

Typical destructive metallurgical examination methods were used for 
the failure analysis part of the investigation and non-destructive testing 
for characterization of the components in service. The senior engineer 
on this project proposed a more reliable test plan, with an improved 
turnaround time and a significant cost reduction, over the client’s 
original approach, because he recognized, and incorporated, that these 
materials had different sonic properties.

Examination of over 200 components in service was completed in about 
2 weeks.
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Image of failed flange after sectioning
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PIPING COMPONENTS 
& FLANGES

Acuren engineers and technicians have unparalelled education 
and field experience which, when combined, enables productivity 
solutions otherwise not possible. 

With the proposal of using a special type of non-destructive testing 
(UT instead of replicas) the second part of the investigation took 
approximnately 2 weeks instead of the originally estimated 7 weeks. 

Estimated project cost savings of $60,000 to client utilizing more 
efficient inspection methods.

TECHNICAL

Different Cast Iron Microstructures
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a)  Grey Iron with Flake Graphite b) Compacted Graphite Iron with 100% Nodularity

Acuren provides state-of-the-art nondestructive testing, inspection, engineering and rope access enabled industrial services, 
delivered throughout 80 locations and utilizing 4,000 employees across North America and the United Kingdom.
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An ultrasonic velocity test was chosen to sort out the components. Grey iron has a characteristically 
low sound traveling velocity (approx. 3500 m/s) due to the abundance of large overlapping graphite 
flakes. DI and CGI, on the other hand, exhibit a much higher velocity (approx. 5000-6000 m/s) due 
to a free path of travel between graphite particles.

Another advantage of the ultrasonic test over in-situ metallography was its higher accuracy and 
reliability. The velocity test samples the material through a large thickness, while replication 
examines the microstructure at the surface, which can be very different from that at the core or 
across the thickness for a casting.

CREDENTIALS DAMAGE MECHANISM
• Professional Engineer
• UT Technican

• Instantaneous (overload) fractures  
upon bolting/torqueing

Engineers, field technicians and NDT experts collaborated to find a 
suitable technique based on the engineer’s solution which saved 

time, cost and increased reliability


