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Early warnings: an effective tool for condition\life assessment of 

process plant components. 

    

IN-SITU    

METALLOGRAPHY  

(Replica testing) 
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Early warnings through in-situ metallography  

For safety and reliability of plants 

  

In situ metallography is a knowledge based NDT technique which can 

provide the early warnings of onset of many damages to the process 

and engineering industries.   

Damage mechanism like creep, fatigue, stress relaxation cracking, high 

temperature corrosion including hydrogen attack, intergranular 

corrosion, stress corrosion cracking, hydrogen induced cracking, 

graphitization are possible to detect in the early stages and possible to 

monitor them with time and provide the judgment to replace or repair 

the component.   

Microstructure examination done with experienced person and 

judgment is given by an experienced metallurgist preferably involved 

experienced with failure investigation and remaining life assessment.  

Based on the creep cavities and classification of extent of damage the 

next inspection intervals are decided based on the Number and charts. 

Many life assessment calculations are proposed based on the cavitation 

models of microstructure examination.  

TCR’s metallurgists have backup of vast database of more than 30,000 

in-situ microstructure interpretations on various components and 

materials. These databases contain extensive information from various 

plants that have been captured by providing this service. The databases 

also include rare collections of varying microstructure damage levels for 

various industries such as power, oil and gas, petrochemical, fertilizers, 

and other process industries.  

The In-Situ Metallography team is highly skilled in the art of replica 

preparation. TCR has custom developed special purpose in-situ polishing 

devices to produce high quality replication even on warm components 

and unapproachable locations.  

Our replication team of is capable of delivering throughput of about 20 

metallography structures per shift 
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Use of In-situ Metallography 
 Remaining life assessment.  

 Health assessment of critical components operating at high 

Temperature And High Pressure in process plants  

 Damage assessment of fire affected equipment. 

 Quality check for metallurgical processes such as heat treatments. 

 Generate the data on imported components for indigenisation. 

 adapt to Middle-East  (localization) 

 Failure Investigations. 

 Useful For Repair Welding Decisions. 

Damages identified by Microstructures 
 

 Graphitization 

 Degradation Of Pearlite 

 Creep 

 Thermal Fatigue 

 Oxidation 

 Grain Growth 

 Hydrogen Attack 

 Stress Corrosion Cracking 

 Sigma phase 

Benefits of In-Situ Metallography in industries 
 

 Monitor The Damages to the Plant Components. 

 Preventive Maintenance and Inventory Control. 

 Safe and Reliable Operation.  

 To Ensure the Use of Correct Metallurgical Status of 

Components. 

 Useful for Indigenization. 

 Localization of Imported Components 

 Heat treatment certification. 

 Useful for Repairing Decisions for used Components.   
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TCR Engineering Services 
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TCR Engineering Services Pvt. Ltd 

Plot No. EL-182, MIDC-TTC,   

Electronic Zone, Mhape,  

Navi Mumbai – 400 705. 

Ph :      (022) 67380900-02 

Fax  :    91-22-27612044. 

E-mail : navimumbai@tcreng.com 

Website : www. tcreng.com 

 
 

TCR Advanced Engineering Pvt. Ltd 
36/2/9, 1st floor, Abhishek Complex, 

GIDC Estate, Makarpura, Vadodara-390010.  

Ph :    (0265) 2657233, 2636329 

Fax :  (0265) 2643024 

E-mail      :  tcradvanced@tcradvanced.com     

Web-site :  www.tcradvanced.com 

 

 

TCR Engineering Consulting FZC 
International HQ 

PO Box 122453, 

 Dubai, UAE 

Tel:  +971-50-785-8901 

E-Mail: uae@tcreng.com 

 

TCR Arabia Company Limited. 
P.O.Box 3422, # 3 & 4, next to Al Kifah Construction 

besides Al-Kadi Tent Factory 

near King Abdulaziz Sea Port 

Dammam, Kingdom of Saudi Arabia 

Tel:  +966-3-8475785-84, 8475014 

Fax:  +966-3-8475768 

E-Mail: sales@tcr-arabia.com 

 

TCR Kuwait 
PO Box 47928, Al-Anud complex, 4th floor 

Fahaheel-64023, Kuwait 

 Tel:  +965-23910315 

Fax:  +965-23910335 

E-Mail:kuwait@tcreng.com  

 

TCR Engineering Malaysia. 
C/o Approved Group International 

No 6 Jalan DBP 3, Dolomite Business Park 

68100 Batu Caves, Selangor, Malaysia 

24-hour hotline: +603-6188 6311 

E-Mail: malaysia@tcreng.com 
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