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INTRODUCTION 

KIRDI is a State Corporation, established under 

the Science and Technology Act Cap.250 of 

1979, and mandated to carry out research in 

industrial and allied technologies, including: 

Civil Engineering, Mechanical Engineering, 

Textile Technology, Electrical Engineering, 

Mining, Power Resources, Chemical 

Engineering, Industrial Chemistry, Food 

Technology, Ceramics and Clay Technology, 
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Brief of Organizational Activities 

KIRDI supports development initiatives in all regions 

of Kenya through development and dissemination of 

requisite technology for sustainable utilization of 

locally available resources and support of 

enterprises based on the same. 
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NDT AT KIRDI 

One of the areas KIRDI is mandated to conduct 

research in is in the area of Nuclear Science/Non 

Destructive Testing. In KIRDI, Engineering Development 

& Service Centre (E.D.S.C), a Centre setup by 

UNIDO/UNDP and Government of Kenya is currently 

providing service using one of the non-destructive 

testing methods i.e. Hardness Testing. KIRDI wishes to 

offer NDT services both to Research & Development 

activities and to Industry.  

  

Through the direct interaction that KIRDI has had with 

Industry, requests have been made for services using 

various other test methods, particularly where critical 

industrial components are concerned 
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PRACTICAL EXAMPLES OF NDT 

1. Saving old crane and extending the operational 

life for additional 7 years!! Cost of new crane is 

about 3 Mil. USD and company has 6-7 such a 

cranes.  

2. Quality of Heat Treatment which may have 

strong impact on safety operation-ability of items 

and objects including pipelines, pressure vessel, 

storage tanks and many other vital objects, big 

savings 

The main plus is the possibility to foreseen metal 

conditions and stress accumulation before it 

become critical, meaning a defect, flaw  
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Potentıal Use Indicator of Mechanical 

Stresses (IMS)  

KIRDI researchers are capable to do stress 

management using Indicator of Mechanical Stresses 

(IMS) to successfully combine Stress Vision with 

conventional NDT methods to assure safety. In terms 

of research KIRDI may measure stress concentration 

and to monitor its increase in various operations 

using the IMS machine. 
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Goal 

•Today’s industry requires more reliable information 

on the current status of their hard assets; prognosis 

for continued usability of systems and better 

predictability of equipment life cycle maintenance. 

Therefore, an innovative technique for early 

detection of potential failure and condition 

monitoring is urgently required by many engineers 
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Industrial Safety, Reliability and Remaining Life 

Assessment 

The work is  an approach to improve industrial 

equipment safety, reliability and life cycle 

management.  A new field portable instrument 

called the “Indicator of Mechanical Stresses” 

(IMS) utilizes magneto-anisotropic ("cross") 

transducers to measure anisotropy of magnetic 

properties in ferromagnetic material. 
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IMS  A Fast Screening Tool 

Mechanical stresses including residual stresses in 

Ferro-Magnetic parts, are “not visible” to most 

traditional NDT methods; for example, radiography and 

ultrasonic inspection.   

Stress build-up can be the first indicator that something 

is faulty with a structure.  This can be the result of a 

manufacturing defect; or as assets age and fatigue, 

stress loads can become unevenly distributed 

throughout the metal. 

IMS is a fast screening tool to provide structural 

condition or deterioration feedback in novel applications 

for pipelines, petrochemical refinery, cranes, and 

municipal infrastructure 
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IMS Indicator of Mechanical Stresses (IMS) consist 

of data collector, probe (transducer) and Laptop for 

results processing and storage  
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Brief on activities in relation to Radiation 

Protection , NDT 

Challenges and mitigation on RP (Training / Laboratory) 

In  past experiences and formal interactions KIRDI has 

had with Institute of Nuclear Science and Technology, 

KIRDI has been able to train its researchers in the  

following non-destructive testing service areas: - 

Hardness Testing 

Dye Penetrant Testing 

Ultrasonic Flaw Detection 

Magnetic Particle Crack Detection 

Industrial Radiography 

11 



Training/Practicals 

 

Professional Radiation detector dosimeter with 

 2 X Geiger Counter SBM-20 
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Any research being undertaken in RP?  

 

1.Activated charcoal plays a part in radioactive material 

decontamination.   

Reactor sites have giant activated charcoal beds. Activated charcoal 

filter beds (ten to twelve tons) are used to retain radioactive gases 

from the nuclear boiling water reactor turbine condenser. The air 

vacuumed from the condenser contains traces of radioactive gases. 

The radioactive iodine is fully removed and deposited onto activated 

charcoal impregnated with potassium iodide. The activated charcoal 

of choice is  coconut-shell charcoal, Activated charcoal as a potential 

radioactive marker for gastrointestinal studies  

.Drinking water Certain rock types naturally contain radioactive 

elements referred to as NORM (Naturally Occurring Radioactive 

Materials). When a source of drinking water comes in contact with 

NORM-bearing rocks, radionuclides may accumulate in the water to 

levels of concern. The predominant radionuclides found in water 

include: radium, thorium, and uranium (and their decay products). 

Activated charcoal is one method that effectively removes 

radionuclides.  

2.Due the high cost of the IMS Equipment, 

 Proposal to re-engineer a proto type  X-ray machine for NDT use. 
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Activated Carbon/Activated Charcoal  
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Activated Carbon/Activated Charcoal 
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Benefits 

To continue safe use of crane with limiting working load 

to 10 tons maximum. 

High local concentrations and high gradient in central 

zone of the crane  monitor the gradient of mechanical 

stress propagation. 

Benefits  from IMS are fast and industries  can fully 

recover cost of your investment 

a. Creates new businesses and jobs 

b. Safety 

c. Increased industrial and partnership contact 

d. Opportunities for employment 

e.  Intellectual Property position:. This will be done once 

the project is satisfactorily tested. 

  

Benefits  from IMS are fast and industries  can fully 

recover cost of your investment 
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Conclusion and Recommendations 

The IMS instrument may allow asset owners to avert 

stress related equipment failure.  

 Engineering can proactively make decisive calls on 

equipment “fitness for service” based on the location and 

concentration of residual stresses and electromotive 

forces found in metal structures and welds. 

 IMS can be used independently as a screening tool; or 

preferably, as a forerunner to/ and in conjunction with 

conventional NDT methods to target suspect areas that 

require more examination.  Surface, sub-surface and 

volumetric stresses can be determined, all of which could 

be critical for equipment life expectancy. 
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Conclusion and Recommendations 

The IMS was originally designed for ferrite metals with thickness 

(depth) of up to 12 mm.  Any changes of metallurgical composition or 

thickness higher than 12 mm requires additional investigation to 

determine acceptable stress levels.  

 The various technical and financial benefits of using IMS have been 

proven in bridge, crane, pipeline, clad material, offshore platform and 

other experimentation.  This research qualified the stress release due 

to Heat Treatment and demonstrated that IMS could be used to 

categorize ineffective heat treat process.  This could be especially 

important in pipeline integrity.  

Further research is recommended for all applications (thicker parts, 

special alloys etc.) to assure relevant results, discover additional 

applications or to test the limits of the IMS system. 

 Experimental studies presented in this report confirm the accuracy, 

repeatability and reliability of IMS in the selected application 

conditions. 

 “Indicator of Mechanical Stresses” promises to be a valuable 

evolution in NDT, by unveiling the invisible forces that could 

influence equipment failure. 
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Intelligence never urges man to action only 

Patriotism,  Courage,  Ambition,  Self –

Sacrifice,  Hate,  Love  can  

 

. 
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Life is measured in Deeds  not Years. He 

Lives Longest  who does the Most and acts 

the Noblest 

 

. 
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Much can be achieved if we do not 

mind who gets the benefit 

 

Thank You  
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