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Remote Visual Inspection – By Means of Borescope

A borescope  is an optical instrument designed to assist visual 

inspection of narrow, difficult-to-reach cavities, consisting of 

a rigid or flexible tube with an eyepiece or display on one end, 

an objective lens or camera on the other, linked together by an 

optical or electrical system in between. The optical system in 

some instances is accompanied by typically fiberoptic) 

illumination to enhance brightness and contrast. An internal 

image of the illuminated object is formed by the objective 

lens and magnified by the eyepiece which presents it to the 

viewer's eye.

Borescopes are commonly used in the visual inspection of 

aircraft engines, aero derivative industrial gas turbines, steam 

turbines, diesel engines, and automotive and truck engines. 

Gas and steam turbines require particular attention because 

of safety and maintenance requirements. Borescope 

inspection of engines can be used to prevent unnecessary 

maintenance, which can become extremely costly for large 

turbines.



“Integrated” uses advanced GE make borescope equipment and we can inspect customers' components 
and structures to industry codes, standards or customer specifications, ensuring that your components 
and structures meet the highest standards for safety and reliability.  We offer both laboratory and on-site 
manual ultrasonic testing. 

Positive material identification (PMI) is used to 
analyse and identify material grade and alloy 
composition for quality and safety control.

Positive Material Identification

Find potentially mixed-up alloys

Ensure products/components have been manufactured using the correct alloy

Ensure material conforms to the correct standard and specification (both customer and industry)

Ensure welded components have used the correct filler material 

PMI can:

Identify if the wrong material has been used

Positive material identification is performed using either of the two techniques below:

· Optical Emission Spectroscopy (OES): This method can detect almost all types of elements 
including carbon and lighter elements and carbon steel. Although not as portable as XRF 
analysers, the equipment can be transported to sites and used at high elevations with proper 
lifting arrangements.

· X-ray Fluorescence (XRF) analyser: This is the most common method and the portability of the 
hand-held equipment allows Integrated to perform PMI on-site at our customers' premises. The 
device scans the metal material and identifies its key elements. However, it cannot detect carbon 
and some lighter elements and is not suitable for identification of pure carbon steel materials.

A rapid, non-destructive method, positive material 
identification is performed on a wide range of 
components and assets, and provides a semi-quantitative 
chemical analysis. It is used for both material verification 
and identification.
 
The method is utilised for quality control and safety 
compliance, and is an integral part of both production 
and asset integrity management across many industries 
including oil and gas, power, chemical, pharmaceutical, 
nuclear, aerospace and fabrication.
 
Positive material identification can prevent potential 
product failure in manufacturing. At oil and gas, power 
generation and pharmaceutical plants, pre-service and in-
service inspection of critical components and welds with 
PMI can prevent breakdown and its costly consequences.



Integrated's highly experienced PMI inspectors can provide on-the-spot results followed by the 
certification of results in a written report.  We also interpret and advise on the results.
 
In addition, our responsive turnaround times ensure that we meet your production or inspection schedules 
and if further analysis is required, Integrated's can provide the fully quantitative laboratory techniques to 
corroborate findings.
 
By coming to us for your positive material identification, you can be assured of a rapid, reliable service 
with accurate results that will provide Total Quality Assurance that your products or assets meet the 
required quality and safety standards in today's markets and industries.

Ferrite content analysis is a non-destructive testing method which provides critical data for austenitic 
stainless steel and duplex materials. The delta ferrite percentage or number allows a technical 
assessment of material corrosion susceptibility, mechanical properties, service suitability, and service 
reliability. 

To perform properly ferrite testing, both a minimum material thickness and a minimum specimen size are 

required. Test results are interpreted in accordance with current specifications and/or customer requirements. 

Reports issued are accompanied when necessary by drawings to identify locations tested.

Ferrite Testing

Integrated applies Ferrite Testing to inspect

Butt/fillet welds

Category A-D welds

In-service and in-construction components

Stainless weld overlays on non-ferrous interfaces

Weld materials

Normal construction steel with Austenitic chrome alloy 

steel welded cladding (Ex. Boilers, vessels, etc.)

Weldments, Castings, Forgings, Weld Overlays, 

Wrought materials

Austenitic stainless steel/Duplex stainless steels

Welds (tubing, etc.)

Highly portable digital technology

Rapid and accurate analysis

Variable calibration in both Ferrite Number (FN) and % 

Ferrite (FN) using AWS Standards

Advantages



Not recommended where the material is at temperatures greater than approximately 125 °F

Both a minimum material thickness and a minimum specimen size are required

Shape of the specimen may have a negative effect on the results obtained. Correction calculations can 

be performed in some instances

Surface preparation is very important for result accuracy

Thermography Testing

Limitations

Thermographic inspection refers to the nondestructive 

testing of parts, materials or systems through the imaging 

of the thermal patterns at the object's surface. Strictly 

speaking, the term thermography alone, refers to all 

thermographic inspection techniques regardless of the 

physical phenomena used to monitor the thermal changes. 

For instance, the application of a temperature sensitive 

coating to a surface in order to measure its temperature is a 

thermographic inspection contact technique based on heat 

conduction where there is no infrared sensor involved.

Thermographic testing, also known as infrared 

inspection, is a contact-free predictive maintenance 

method used to detect connections defects, system 

overloads, deteriorated insulation, and other potential 

problems in  e lec t r ica l  components .  Infrared 

thermography is used to find areas of excess heat so that 

problems can be corrected before they lead to excess 

power usage, increased maintenance costs, service 

interruptions, catastrophic equipment failure, and/or 

equipment damage.

How does thermographic testing work?

Thermography measures surface temperatures of electrical components by using highly specialized infrared 

visual scanning technology. During a scan, a thermal 'camera' is used to pick up traces of heat that otherwise 

do not appear on the visual light spectrum, allowing inspectors to easily identify heat anomalies by their 

color in the thermal image.



Is thermographic testing necessary?

There are several risks associated with electrical equipment failure, some more serious than others. 

Equipment failure can be quite costly when you factor in repairs and work stoppages. But there are physical 

risks involved too. The National Fire Protection Association (NFPA) estimates that around ten percent of all 

fires that occur in manufacturing facilities are related to electrical system failures. Furthermore, component 

and connection failures can expose employees to live electrical circuits, putting them at risk of serious injury 

or death from electrocution. Predictive maintenance services such as thermographic testing can help you 

avoid these dangers long before they occur.

Why use thermographic testing ?

When current flows through an energized electrical system, it meets resistance from the individual 

connections and components within the system. As these components and connections deteriorate over time, 

their resistance increases, causing localized increases in heat. Whether it's due to an old connection or a 

poorly made component, these concentrations of heat can cause equipment failure and energy waste if left 

unchecked. Thermography can detect these temperature increases ahead of time, allowing you to address the 

issue before it becomes a serious problem. 
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