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Annexure 

Technical Specifications for Thermo-mechanical Simulator 

1. General requirements 

The thermo-mechanical simulator should be an integrated single system with the 
required hardware and software for simulating the following materials processing and 
testing conditions: 

a) Continuous casting 
b) Nil strength testing 
c) Mushy zone processing  
d) Weld / HAZ studies 
e) Resistance-butt welding 
f) Thermal cycling and heat treatment  
g) Quenching  
h) Forging 
i) Hot rolling 
j) Hot compression (uniaxial and plane-strain) testing 
k) Hot tensile testing 
l) Hot ductility testing 
m) Stress relaxation studies 
n) Dilatometry / phase transformation studies 
o) CCT and TTT diagrams  

2. System Configuration 

The technical specifications of the thermo mechanical simulator are: 

 Digital control and data acquisition system for performing the tests mentioned 
in section 1 above along with manual override capability 

 Mechanical and temperature control systems to perform tests listed in section 
1 and programmable with parameters given in sections 4 and 5 below 

 Suitable LVDT and strain gauge based extensometers for measuring strain of 
specimens during hot tensile/compression testing in elastic as well as plastic 
regimes 

 Windows based computer control system with necessary software packages 
for carrying out the tests mentioned in section 1 and analysis of the data 

 All essential accessories and peripherals required for carrying out tests listed 
in section 1 including various grips for round and flat type of samples**, water 
chiller, vacuum system for achieving vacuum of 10-4 torr or better, air 
compressor, rapid water quenching, uninterrupted back-up power supply unit 
for system safety 
 

** Quote grips for different sizes of round and flat sample geometries and we 
reserve the option to select the most appropriate sizes of grips 
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3. Operating Environment 
 
Power supply:   415 V  10%, 50  2 Hz, 3 phase 
Ambient temperature:   25  2C 
Humidity:    80% max. 

  
 

4. Mechanical System Specifications 
 

a) Close-loop servo hydraulic control based system 
b) Load in tension :      100 kN or higher 
c) Load in compression:     200 kN or higher 
d) Maximum stroke/displacement rate:  1500 mm/s or higher in 

compression and tension 
e) Minimum stroke/displacement rate:   0.01 mm/s or lower 
f) Stroke/displacement distance:    100 mm or higher 
g) Force measurement accuracy:     1% of full scale 
h) Stroke/displacement measurement accuracy:   0.5% of full scale 

 
5. Heating / Cooling System Specifications 

 
a) Heating rate:     8000C / s or higher 
b) Temperature range:    1650C or higher 
c) Temperature accuracy:    1C or better 
d) Temperature resolution:   1C or better 
e) Temperature measurement system:  Thermocouple / pyrometer based 

system appropriate for all the 
applications listed in section 1 

f) Accelerated cooling:   8000C / s or higher    
 

6. Accessories and consumables: 
 

 All essential accessories required for two years of continuous operation of 
the system should be supplied 

 Necessary tools and tackles required for installation, commissioning and 
running of the system should be supplied 
 

7. Training 
 

 Training by the manufacturer at their works for a period of 3 weeks for 2 
persons on “Operation, Application and Maintenance”. The manufacturer 
shall indicate the training cost separately and also furnish a detailed training 
schedule and course content. Submit a separate quote for this 

 
8. Shipment and Warranty 

 
 The quote should be for CIF Chennai, India 
 One year of comprehensive warranty for all the mechanical, electrical and 

electronic systems of the equipment. Warranty starts from the date of 
acceptance by the purchaser after successful demonstration of performance 
guarantee tests outlined in section 10 below. 
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 Quote should provide cost of comprehensive warranty for every additional 
year up to 5 years. 

 Quote should also include cost of annual maintenance contract after the 
expiry of warranty period. 

 
9. Installation commissioning and performance guarantee tests 

 
 The equipment must be installed, commissioned and demonstrated at our 

premises by the service engineers of the manufacturer or by the authorised 
engineers / representatives of the manufacturer. The demonstration must 
cover all applications listed in section 1. 

 
Terms of acceptance of the equipment will be as per the performance guarantee of 
the parameters as per specifications listed below: 
 

Parameter Specification range 

Peak temperature 1650C 

Heating rate Upto 8000C / s 

Temperature (resolution) 1C 

Cooling rate Upto 300C /s during normal cooling and 
upto 8000C /s during accelerated cooling 

Accuracy of temperature control  1C 

Force measurement accuracy  1 % of full scale 

Force measurement resolution 10 N 

Stroke measurement accuracy 0.5% of full scale 

Stroke measurement resolution 0.002 mm or better 

 
10.  Other conditions 

 
 The quote should include a compliance statement for all the specifications 

listed in sections 1 to 9 above 
 The quote should include brochure of the system being offered 
 The manufacturer should agree to supply 3 sets of manuals for operation, 

maintenance and application software for the system to be supplied. The 
maintenance manuals should consist of assembly drawings and detailed 
circuit diagrams 

 The quote should include list of organisations in India (complete address with 
contact details) where a similar system has been supplied in the last           
10 years 

 We reserve the option to select the appropriate attachments / accessories 
among those quoted 
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