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SR. NO. NAME OF EQUIPMENT MAKE YEI\':‘FRGOF

1. Optical Emission Spectrometer Spectromax X-German Make 2005

5 Strohlien’s Apparatus for Detecting Venus Instruments Mfg. Co. 2001
Carbon and Sulfur
Kjeldha’s Apparatus for N, Borosil Glassware with

3. L . 2001
determination sunbeam heating mantle

4. Fume Chamber Fabricated Indigenously 2001

5 Hea‘Fer Control System with time Indigenously developed 1998
totalizer

6. 2 KW Furnace with temp. Controller Fabricated 1998

7. Distilled water Plant Lab Hosp 2001

8. Hot air oven Jaymet 2001
Electronics Single Pan Balance

9. (0.0001 gm Accuracy) Ohaus, US make 2001

10. Full Flgdged Lab.GIassware for Borosil make :
Chemical Analysis
Electrolytic Apparatus with Platinum

11. electrodes for Cu and Pb EI_ectrodes are _made 2y 2001

S Hindustan Platinum Itd.

determination
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NAME OF INSTRUMENT MAKE b,
Rockwell hardness tester with standard accessories SMS
Measuring Range —HRA, HRB, HRC & superficial hardness testing scales Ahmeda1bad 2005

HR15N, HR30N, HR45N, HR15T, HR30T, HR45T

Vickers Cum Brinell Hardness tester with standard a ccessories

Load range German make,
Vickers hardness test 5,10,15,20,30,40,50,60,100 and 120 kgf Sold& serviced -
Brinell — 15, 31.25, 62.5, 187.5 kgf by Blue-star

40 T Computerized Universal testing machine
With mechanical as well as Electronic Digital Display.
Electronic Extensometer for 0.2 % Proof stress Akash Industries 2001
Load range 4, 10, 20, 40 Tons

Vicker's Micro hardness tester Wison Wolpert 2002

Load range: 10, 25, 50, 100, 200, 300, 500, 1000 gms make

Vicker's Micro hardness tester Banbros

) 2007

Load range : 10,25, 50, 100, 200, 300, 500, 1000 gms Make

Impact testing machine FIE make 2008
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As Cost carbon steel Mormalized Carbon Steel

_inleggnul_arfla-rbida F-racipi}a:
Solution Annealing is not

" Isolated Carbide Precipitation
Solution Annealing is not

salisfactory. satisfactory.
Iie layer developed during gas Porosities developesd 1h ursulf
nifriding process nitriding treatment
undesirable siructure,
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NAME OF INSTRUMENT MAKE YE'\':FRGOF

Inverted Metallurgical Microscope (Model: GX 51-233D) Olympus Corporation, 2005
with digital camera Japan
Optical microscope with CCD camera attachment model Carl Zeiss. Jena i
EPY TYP — I '
Metallurgical image processing workstation with Developed i
Microstructure Characterizer(MiC) Software Indigenously
Metallurgical Microscope (Model: BMI-101 A) Banbros 2005
Inverted Metallurgical Microscope Radical -
Stereo zoom microscope with standard accessories Carl Zeiss Jena -
zggtglble Etching Cum Polishing machine model — Insipol Instruments Universal 2001
Metal Polishing with D. C. drive Naresh Industries 2003
g’;)gtable Angle grinders & Polishing equipments model — Chicago Pneumatics 2001
Low speed metallographic Cutting/ Sectioning machine
Type Vs- 100 HIFIN 2000
Hot moulding machine Type MHP — 310 HIFIN 1999
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NAME OF EQUIPMENT SETS
Gamry Make Series G750 Potentiostate/ Galvenostate for 1
Electrochemical Analysis and Corrosion studies.
Full fledged set up and Erlen Meyer Apparatus for conducting 15
Various IGC tests as per ASTM A — 262
Complete set up for conducting various tests as per ASTM A — 6
923 for pitting corrosion
Complete setup for conducting various tests as per ASTM G-48 6
Constant temperature bath range: 5°C to 80° C 2
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At TCR ADVANCED, a team comprising of qualified and expert metallographers and metallurgists to
carry out in situ metallography testing (Replica). Also the qualified NDT technicians (ASNT levell)
perform Ultrasonic Flaw detection, Magnetic Particle and Liquid Dye Penetrant testing, Ultrasonic
hardness testing Storage/Sphere Tank
Metallography and structural inspection are also offered. Our experienced personnel are respected for
their integrity and recognized by all the relevant inspection authorities. Our NDT services are routinely
performed in the following market sectors: petrochemical, automotive, construction, transport, defense

Thickness Gauging survey,

and general engineering.

Inspection. Field service

$ I

NAME OF INSTRUMENT MAKE YFT\;?‘II__QGOF
Portable Hardness Tester Time Group Inc. -
Electro Magnetic Crack Detector (Yoke Type) with A. C.
& H. W. D. C. Mode, Magnaflux make 2003
Ultra Violet Black Light with power supply unit Magnaflux make 2003
Magnetic Field Indicator Magnaflux make 2003
Magnetic Field Meter (0-10 G.) In-electronics 2003
Dry and Fluorescent Magnetic Particle Powder Magnaflux 2003
Dye Penetration Kit Magnaflux -
In-situ Metallography Kit DEEIEEeE 1998 —2003

In-house.

Ultrasonic Flaw Detector (Model: Einstien-1l) with .
Reference Blocks (IIW V1, V2 & Step Wedge) MHEpisenlE AL
Ultrasonic Thickness Gauge (Model: ETM-2) Parikh Ind. (EEC) 2006
Bench type MPI Machine, (Model -D960) Magnaflux make 2004
Coil type MPI Machine (Model D500) Magnaflux make 2008
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TCR ADVANCED, through its service partner company’s offices, provides inspection and quality
assurance services to help retailers, trading partners, importers and manufacturers assess product
quality and meet the regulatory requirements of their industry vertical. Independent, third-party
inspection and quality assurance services results in improved product quality, with a reduction in
customer complaints, noncompliance and product recalls. The on-site inspection team covers the all
states across India and abroad. The pricing structure for the on-site inspection services is set
competitively and is based on man-day charges. Our inspection services include:

I 0 ?.) D )EF

Performed as an NDT service, In-Situ Metallography from TCR determines in-service degradation of
critical components of process plants operating under high temperature, high pressure or corrosive
atmosphere. TCR’s Metallurgists have strong experience in the interpretation of microstructures. More
than 10,000 replica microstructure interpretations have been logged and captured to our databases.
These databases contain extensive information from various plants that have been captured over the
course of us performing 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 which assist to enable
metallographic polishing in difficult locations and allows the field services team to carry out high quality
replication even on warm components.
The In-Situ metallography is performed for following areas:
1. To find out in-service degradation of critical components of the process plants operating under high
temperature/high pressure/corrosive atmosphere.
2. Damage Assessment of fire affected equipment of the plants.
3. Microstructure survey for critical components viz., Boilers, Pipelines, Reactors and Vessels for
condition monitoring/health assessment.
4. To develop a data bank of critical components of equipment of process plant by periodical
monitoring for preventive maintenance and planning for inventory control.

5. To provide suggestions on their welding used components of process plants.

# To check the quality of the microstructure of component for intended service before put in to use.
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Iﬁg NAME OF EMPLOYEE DESIGNATION QUALIFICATION
B. E. (Metallurgy)
1. Mr. Jaidev H. Patel Chief Executive ASNT Level — 11 [U.T., M.T. &
D.P.T.]
2. Mr. Gopul Patel General Manager M. Sc. (Electronics)
&, Mr. Mehul Patel Engineer M Sc. (Materials Science)
4. Mr. Nllesh Vala Jr. Chemist B.Sc. (Chem.)
5. Mr. Vishal Soni Engineer (_Zorrosmn B Sc.
Practices
6. Miss Sweta Rana Mgtall'urgmal B. E. (Metallurgy)
ngineer
. : | T1, ASNT Level-ll
7. Mr. Sujal Patel NDT Engineer (UT MT & PTRT)
: | T1, ASNT Level-ll
8. Mr. Tushar Patel NDT Engineer (UT MT & PTRT)
Personal &
9. Mr. Darpan H. Parikh Administration B. Com. (Alc.)
Officer
10.  Mr. Krunal Soni Accountant B. Com. (Alc.)
11.  Mr. Rakesh N. Gandhi Site In charge I.T.I.
12.  Mr. Vasant Waghela Jr. Metellurgist Diploma Metallurgy.
13.  Mr. Jaimin J. Patel Metallographer I.T.I. (A.O.C.P.)
14.  Mr. Nainesh Patel Technician H.S.C.
15.  Mr. Hitesh Panchal Technician B.Sc. (Chem)
16.  Mr. Mimanshu Patel Site technician H.S.C
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Alstom Power India Limited — Vadodara. APR Limited — Haydrabad.
Seimens Ltd - Vadodara Century Pulp and Paper — Nanitial.
Philips India Ltd. Formasa Plastic Co. Ltd.,- Taiwan
Hero Honda Motors Ltd., New Delhi Grasim Industries Ltd., - Harihar.
Vulcan Industrial Engg. Gujarat Electricity Board — Wanakbori.
Co. Pvt. Ltd. — Anand.
Welspun Gujarat Sthal Rohern Ltd. Gujarat Narmada Valley Fertilizer Ltd — Bharuch.
Panchmahal Steel Ltd. Gujarat Paghuthan Energy Corporation Pvt. Ltd.
Ingersoll Rand — Ahmedabad. Gulbrandsen Limited - Dabhasa
Matshusita Lakhanpal Battery India Ltd. — Vadodara  Hindustan Unilever Ltd. — Orai
Moflex Suspensions. Pvt. Ltd. - Hindustan Unilever Ltd. —Chiplun,
Asea Brown Boveri Limited — Vadodara. Hindustan Unilever Ltd. —Goa,
Shreno Ltd. — Vadodara. Hindustan Unilever Ltd. —Shivari
Vikrant Auto Suspensions — Halol. Hiren Orgochem Limited — Ankleshwar
Guijarat State Fertilizer Ltd — Vadodara. Indian Farmers Fertilizer In-op Ltd., - Kalol.
Reliance Industries Ltd., - Hazira Industrial X-ray Allied Radio. (India) Ltd. —
Mumbai.

Narmada Chematur Petro. Ltd., - Bharuch. Larsen & Toubro Limited — Hazira
Atul Limited — Valsad. Lupin Limited - Tarapur
Sterlite Industries (India) Ltd. Mangalore Refinery & Petro. Ltd — Mangalore.
Reliance Industries Ltd., - Jamnagar Man-Turbo Machinery Pvt. Ltd.
Aarti Industries - Vapi NDT Services — Ahmedabad.
Gujarat Metal Cast Industries Ltd. North Refinery Company — Irag.
RPG Life Sciences Ltd.,- Panoli. Sarabhai Machinery — Ranoli.
Bombardier Transportation Ltd. Teekay Tubes Pvt. Ltd., - Mumbai.
Suchi Fasteners Pvt. Ltd. Transpek- Silox Limited- Ekelbara
De-Nocil Corp. Protection Pvt. Ltd. Unilever Bangladesh Ltd. — Bangladesh
The Ahmedabad Electricity Co. Welspun Gujarat Sthal Rohern Ltd.
Ratnamani Metals & Tubes Ltd — Ahmedabad Zuari Industries Limited — Goa.
Elecon Engineering In. Pvt. Ltd. — V. V. Nagar Torrent Power Ltd. - Ahmedabad
Guijarat Guardian - Ankleshwar Reliance Industries Limited- Jamnagar
United Technical Services Ltd. -
Guijarat Aluminum Ext. Pvt. Ltd., - Vadodara.
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A 7
FAILURE ANALYSIS AND INVESTIGATION SERVICES

TCR Advanced Engineering Pvt. Ltd. and her associate company TCR Engineering Services have
completed more than 500 failure investigation assignments , including 50 major projects on
manufacturing or metallurgical failure analysis on ASME boiler and pressure vessels, Gas turbine
engine components, Oil and gas transmission pipelines, Food processing equipments, Heat
exchangers, Medical supplies, Automotive components, Refineries, Petrochemical plants, Offshore
structures, Industrial machinery, Weldment and Ships.

Evaluating high temperature and high-pressure failures are Our strong areas of failure investigation.
The Failure Analysis Team at TCR Engineering has experience in the materials, failure analysis,
metallurgical, welding, quality assurance, and forensic engineering fields and is conducted by
engineers holding advanced degrees in metallurgy, and mechanical, civil, chemical, and electrical
engineering.

Our investigation team works with clients to plan the failure analysis before conducting the
investigation. A large amount of time and effort is spent carefully considering the background of
failure and studying the general features before the actual investigation begins.

We have a methodical approach to determine the mode and root cause of a failure. For experts of
TCR, Failure analysis or problem solving is more than just brainstorming a solution to an identified
problem. Successful analysis is achieved through a structured technique, which uncovers the facts
of the incident and adheres to a defined process for every step of the analysis process.

Failure Analysis Objectives
The first step in managing the actual failure analysis effort is to determine what you expect from the

final outcome. During TCR's initial meeting with clients we develop a charter that clearly delineates
the terminal objective of the analysis. This is further enhanced through the development of critical
success factors that outlines whether the terminal objectives have been obtained. At TCR
Advanced Engineering, we adopt a disciplined vertical problem solving methodology used to
determine levels of root causes of specific failure events. The following process is necessary to
implement a successful failure analysis project.

Prioritize - Determine what is most important to work on.

Analyze - Analyze the failure event to determine root causes.

Recommend - Develop recommendations as solutions to the causes discovered.

The TCR ADVANCED Engineering Approach
Our failure analysis team is always headed by a senior metallurgical engineer who has the following

characteristics:
Ability to remain unbiased and reject conventional wisdom.
Ability to facilitate a group of people toward a common objective.
Trained in logic tree approaches to failure analysis.
Affinity for listening and questioning for understanding.
Patience and perseverance.
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Procedure to conduct a Failure Analysis

Cause of failure is determined using state-of-the-art analytical and mechanical procedures and often
includes simulated service testing. A combination of analysis and physical testing locates problems and
provides recommendations for solutions.
In the course of the various steps listed below preliminary conclusions are often formulated. If the probable
fundamental cause of the metallurgical failure becomes evident early in the examination, the rest of the
investigation focuses on confirming the probable cause and eliminating other possibilities. The
metallurgical failure analyst compiles the results of preliminary conclusions carefully considering all
aspects of the failure including visual examination of a fracture surface, the inspection of a single
metallographic specimen, and the history of similar failures. The complete evaluation sequence is
summarized as under:
Collection of background data and selection of samples
Preliminary examination of the failed part
Complete metallurgical analysis of failed material
A through examination of the failed part including Macroscopic and Microscopic examination and
analysis (electron microscopy, if needed)
If necessary tests may also include Weld Examination, Case Depth, Decarburization Measurement,
Coating/Plating Evaluation, Surface Evaluation and/or Grain Size Determination
Chemical analysis (bulk, local, surface corrosion products, deposits or coating and microprobe analysis)
Tests to simulate environmental and physical stress that may have played a role in the failure analysis
of fracture mechanics.
Selection and testing of alternative products and/or procedures that will significantly improve
performance
On-site evaluation and consulting services and Formulation of conclusions and writing the report The
Failure Analysis Report
The failure analysis report represents the culmination of the analysis effort and the beginning of failure
elimination. The goal of any failure analysis by TCR is targeted towards the elimination of identified
causes. The completed failure analysis report includes the following sections:
a) Description of the failed component
b)  Service condition at the time of failure
c) Prior service history
d)  Manufacturing and processing history of component
e) Mechanical and metallurgical study of failure
f) Metallurgical evaluation of quality
g) Event Summary of failure causing mechanism
h) Recommendations for prevention of similar failures
The final failure analysis report provides solutions with expected returns on investments but also identifies
how the failure occurred in the first place. To accomplish this event summary, a description of the failure
mechanism and list of recommendations are included in the report.
The event summary is a brief description of how the failure was first noticed how long it has been going on
and the method(s) used to isolate or mitigate the consequences of the failure.
The failure mechanism can be thought of as a summary of the root cause(s) that led to failure occurrence.
TCR will chronologically characterize the things that must occur in order for the failure to manifest itself. The
report will outline the Mechanical and metallurgical study of failure including the Metallurgical evaluation of
quality. The list of recommendations will explain what, when and who (if TCR consultants are on the project)

is going to be responsible for implementation, and also include a recommendations for prevention of similar
failures.
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