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One of the Few!
Yes it is true Empire Scaffold LLC is one of the 
few Specialty Contractors left in the industry.

These days most companies are trying to become 
buffet (all-in-one) companies; trying to supply 

many trades while not specializing in any.

Scaffolding is our Specialty!

Our Safety Record is excellent with an 
EMR of 0.72.

We practice safety, not just preach it.  By 
specializing, our employees know what is 

expected of them for the work they perform. Take 
comfort in working with a company you can trust.

We’re building scaffolding to put you on top.

Baton Rouge, LA 
225-272-6230

Monroe, LA 
318-343-7401 

Counce, TN 
731-689-9899

Beaumont, TX 
409-840-4500

Houston, TX 
281-452-1250

Houma, LA 
985-851-6571

Mobile, AL 
251-661-3441

Specialists in design, failure analysis and 
troubleshooting of static and rotating equipment.

281-282-9200     •     www.knighthawk.com     •     Houston, TX

Y ou are the maintenance reliability 
engineer at one of the largest smelt-

ing facilities in the world. The main air 
compressor once again went through a 
surge and/or stall event due to failed 
inlet guide vanes. When you arrive at the 
control room you find all is stable, but 
you are reminded of microcracks found 
in the third stage impeller and wonder if 
the end is near. The plant does not have 
a planned outage scheduled for the next 
six months. The plant manger asks you 
whether the plant should shut down and 
inspect the impeller. He asks that you 
and your team make this critical deci-
sion as soon as possible so the shutdown 
plans can be made if things are looking 
bad. An unplanned shutdown would no 
doubt cost millions in profits and affect 
the company’s bottom line. 
 There are many considerations in 
making this decision, which include but 
are not limited to the following:
 1. Operations history — The actual 
run history may be considered. Does it 
have a history of cracks and what has 
been the mean time between failures 

with these cracks? 
 2. Risk management — What are the 
safety and/or environmental risks associ-
ated with a failure?
 3. Mechanical design — Where are 
the cracks located? What is the impeller 
blade loading? What is the mean stress in 
the affected area?
 4. Metallurgical and materials 
— What has been the morphology of 
the cracks from a historical prospective? 
Stress corrosion cracking for example. 
How is the endurance limit affected by 
the environmental conditions? 
 5. Fracture mechanics — The impel-
ler experienced surge and shock condi-
tions and there is a question as to how 
the cracks would be affected. 
 The real question is whether or not the 
existing cracks will grow or not. Since 
the compressor is still running, it is very 
likely that the cracks did not grow much, 
if any, or in a way that was affected by 
steady state operation. If the cracks were 
getting worse under steady state condi-
tions it would likely fail quickly due to 
the revolutions per minute of the impel-

ler. Also, if the cracks were directly tied 
into any reverse loading from normal 
operation it would have already failed. 
Based on this line of thinking, one might 
rule out any major short-term effect. 
Not so fast, there could be longer-term 
effects involved in the crack propaga-
tion. This could be due to the sustained 
loading from the centrifugal load. 
 A fracture mechanics model should 
be considered when looking at the likeli-
hood of failure. The question would be 
whether the analysis should be under 
elastic or plastic conditions. It is impor-
tant to understand how the envi-
ronmental conditions are affect-
ing the cracks. Is it brittle or 
more ductile? In other words, 
what is the fracture toughness 
estimated to be? 
 The solution methodol-
ogy for this problem would 
rely heavily on the fracture 
mechanics, metallurgical and 
detailed finite element models. 
The uncertainty of the environ-
ment would also be considered 

in the problem. 
 The end result of the work is that a 
safe and logical decision can be based 
on analysis and risk assessment of the 
results. You can gain much valuable 
information, allowing for a better data 
based decision, rather than hip shoot-
ing. In any case, the work should be 
evaluated by a professional engineer 
competent in fracture mechanics on 
“real world” problems. 
 For more information, visit www.
knighthawk.com or call (281) 282-
9200. •

Will the fracture last?
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