
 
 

भारत सरकार/ GOVERNMENT OF INDIA 

                          अंतररक्ष विभाग/ DEPARTMENT OF SPACE 

                भारतीय अंतररक्ष विज्ञान  एिं प्रौद्योवगकी संस्थान/INDIAN INSTITUTE OF SPACE SCIENCE & TECHNOLOGY 

                      क्रय एि ंभंडार विभाग / PURCHASE & STORES DEPARTMENT 

                             िवियमिा पी ..ओ  , वतरुिनंतपुरम 695 547/  VALIAMALA P.O, THIRUVANANTHAPURAM 695 547, 

            केरि, भारत/ KERALA, INDIA  

               Ph No.:0471-2568451/ Tele Fax:0471-2568406/ E-mail : pso@iist.ac.in, purchase@iist.ac.in  

   वनविदा आमंत्रण / INVITATION TO TENDER 

       Date :   21.08.2018 
      Tender Due on :  04.10.2018  at 14.00 Hrs 

Tender opening on: 05.10.2018 at 10.30 Hrs     

Dear Sirs, 

Sealed tenders are invited from accredited manufacturers / suppliers / agents for the supply, installation and 

commissioning of the following equipment: 

Sl. 
No. 

Tender  
No. 

Item Description Qty/ 
Nos. 

Cost of 
Tender 

(Rs.) 

1. 

 

2018005606 SINTERING FURNACE 
 

Specifications :  
 

I. INTRODUCTION 

The sintering furnace is required for the sintering of ceramic coatings; ceramic matrix 
composites and ceramic foams up to 1700 °C in an inert atmosphere. A typical cycle consists 
of the following steps: 

a) Loading of ceramic coatings; ceramic matrix composites into the sintering 
furnace. 

b) Evacuation up to vacuum level of 0.1 mbar or better. 
c) Back filling the sintering furnace with inert gas, and continuing an inert gas 

purge. 
d) Heating the sintering furnace at a programmed heating rate followed by cooling 

the sintering furnace at a programmed rate.   
 

II. SCOPEOFSUPPLY: 
 
The Sintering Furnace comprises of the following subsystems: 

1) Furnace chamber 

2) Hot zone 

3) Control panel  

4) Vacuum system 

5) Safety devices & interlocks 

 

1 No. 

 

500+GST 
@12%  
(560/-) 
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1.0 Furnace chamber 

1.1 Configuration 1. Horizontally mounted double walled water cooled 

cylindrical chamber made out of SS 316L material 

with   approximate dimension of ID 850mm × L 

650mm & OD 900mm × L 700mm.  

2. Double walled water cooled cylindrical chamber 

should have an inner wall thickness of 6mm and an 

outer wall thickness of 3mm. 

3. Chamber should be mounted on a sturdy MS frame 

(neatly painted) and it should be place horizontally in 

such a way that the center axis of the chamber 

should have a height of 1.3m from the ground level. 

4. Inner surface of the vessel should be cleaned and 

polished for low out gassing rates. 

1.2 Design pressure 1. The chamber should be fabricated by TIG Argon Arc 
welding following ASME code. 

2. The chamber should be designed as per ASME code, 

for an operating pressure of 2 bar absolute.  

3. Sealing surface machining should be done after 

welding to take care of distortion if any. 

4. The fabricated chamber should be leak tested using 

Helium mass spectrometer leak detector to an 

individual leak rate better than 1×10-9 std. cc/sec 

5. The chamber should be proof pressure tested to at 

least 1.2 times the working pressure before starting 

the furnace assembly. 

6. The chamber should be buffed and polished to a 

bright finish. 

1.3 Chamber Size Approximate dimension ID 850mm × L 650mm 

1.4 Material of 
construction 

1. SS 316L, stabilized SS filler rods should be used for 
welding 

1.5 Front side 
1. The cylindrical chambers should be with  

torrispherical dished end 
2. The front dished end should be hinged to the main 

shell  
3. Front side of dished end should be water cooled 
4. The front dish end should be flanged and fitted with 

solid hinge for opening & closing to get full opening of 
the chamber 

5. The front door dished end should be  fitted with O-
ring & clamping arrangements 

6. The door should be also of double walled 
construction with water cooling arrangement.  

1.6 Back side 1. 1. The rear dished end should be welded to the 
chamber 

2. 2. The door should be also of double walled construction 
with water cooling arrangement. 



1.7 Ports 1. Suitable ISO K/F Ports for – initial evacuation of the 

furnace, gas feed through (inlet and outlet ports with 

needle valves), power feed through, thermocouple 

feed through etc. should be provided. 

2. Vacuum ports of stainless steel with suitable valves to 

connect vacuum pump with the furnace chamber 

should be provided.  

3. A Vacuum dial gauge of suitable size should be 

provided on the chamber for vacuum indication, along 

with provision for additional vacuum transducer. 

4. Suitable stainless steel gas feed troughs (both inlet 

and outlet ports with needle valves), to connect inert 

gas cylinder with the furnace chamber should be 

provided.  

5. A suitable flow meter (1-10 slpm) with flow control at 

the inert gas purging inlet should be provided. 

6. All flanges and fittings should be as per ISO 

standards with Viton „O‟ rings as seal. 

1.8 Cooling 1. Proper guides/baffles should be placed in the annular 

space of the double walled vacuum chamber to 

achieve a uniform cooling.  

2. The furnace should be provided with an integrated 

water cooling unit having flow rate 40 l/min 

3. The outer wall temperature should not exceed 45°C. 

1.9 Support structure 1. The furnace chamber with all its accessories like gas 

management system, pumping system, safety 

devices and temperature controllers etc should be 

mounted on a compact support structure made up of 

mild steel. 

2. The support structures should be made from MS 

angle and channels by welding and should be neatly 

painted.  

3. The support structure should be provided with heavy 

duty industrial catered wheels for easy mobility. 

4. Support structure should be provided with jack bolts 

and brake for fixing the structure at a particular 

location. 

1.10 Surface Finish 1. Inner surface should be polished for low out gassing 

rates.  

2. Outer surface should be buffed/painted with 

“corrosion & chemical resistant” paint. 

2.0 Hot zone  

2.1 Useful hot zone 200mm Width × 200mm Height ×300mm Depth 
(approximately) 

2.2 Maximum design 
temperature 

The furnace should be designed for operating 
temperature of 1700°C for 100 hrs continuous 
operations 

2.3 Heating rate 0 to 5° C/min; programmable 

2.4 Temperature 
uniformity in the hot 
zone 

± 10°C 

2.5 Heating element  1. High density graphite heating elements 



2. High density low voltage graphite heating elements 

should surround the sample and the heating elements 

should be surrounded by the graphite board and 

graphite felt radiation heat shield on all sides 

mounted inside the chamber to heat the sample up to 

1700°C. 

3. The front and rear dished ends should also be fitted 

with shields.  

4. The approximate thickness of the graphite shield 

should be 100mm all around the heating element.  

5. The radiation shields should be provided on all sides 

i.e radial front and back shields of the same thickness 

to minimize heat loss.  

6. High alumina and graphite hardwares should be used 

to support heating elements and radiation shields.   

2.6 Method of heating 1. Resistance heating by Graphite Rod/Flat type 
graphite heaters supported with suitable graphite 
hardware and connected to water-cooled metallic 
feed through. 

2. Power feed through for heating elements should be 
water cooled. 

2.7 Charge hearth 1. Cylindrical portion of the chamber should be provided 

with a suitable support for graphite charge hearth to 

support charge of 5Kg weight.  

2. Graphite hearth should be supported on suitable 

graphite hardware, which in turn should be supported 

on the bottom portion of the chamber. 

3. Suitable High alumina and graphite hardwares should 

be used to support heating elements and radiation 

shields.  

2.8 Heater feed through 1. The heater feed through should be fabricated out of 
oxygen free high conducting copper with water 
cooling facility and should be connected to the 
heating elements. 

2. All the O-rings feed throughs should be effectively 
cooled by water circulation 

2.9 Heat insulation 1. Heating elements should be surrounded by the 

graphite board and graphite felt radiation heat 

shield on all sides inside the chamber to heat the 

sample up to 1700°C  

2. The approximate thickness of the graphite shield 

should be 100mm all around the heating element. 

3. The front and rear dished ends should also fitted 

with heat shields 

4. High alumina and graphite hardware should be 

used as a support for the  heating elements and 

radiation shields 

2.10 Temperature control 1. Temperature control should be with a Eurotherm 
2404 programmable PID controller or better 

2. The heating elements connected to the heating circuit 
should be provide with transformer, thyristor control, 
PID programmer with W/Re type thermocouples to 

heat the job up to 1700C and OTC with independent 
thermocouple for safety of the system 

2.11 Safety control 1. Eurotherm 3216 or better safety temperature 
controller  



2. All electrical circuit designed with necessary fuse & 
circuit breaker should be provided. 

2.12 Furnace power supply 1. The furnace should operate at 415V AC, 50Hz,3 
Phase power 

2. A low tension transformer of suitable capacity 
whose primary controlled through a three leg 
Thyristor Power Controller (Eurotherm make) which 
provides a continuously variable output for the 
entire operating range and the low voltage 
secondary of the transformer should be connected 
to the heating elements. 

3. Thyristor controller of Eurotherm make should be 
provided which ensures a continuously variable 
output for the entire operating range and the low 
voltage secondary of the transformer is connected 
to the heating elements. 

4. Heater supply should be interlocked with water flow 
and OT of the heater. 

5. Thyristor over current trip indication should be 
provided. 

2.13 Thermocouples 
 

2 No.s of sheathed thermocouples of W/Re type should 
be provided: One for temperature measurement and 
control up to 1700°C, and other for over temperature 
control. 

3.0 Control Panel  

3.1 
Control panel for furnace should be basically an industrial standard console made 
of mild steel sheet which houses all the control switches and instruments required 
for the smooth operation of the system. 

3.2 
All the control switches, control instrumentation like PID controller, safety 
controller, thyristor power controller with indication on the status of the thyristor 
power supply, ammeter, voltmeter, electrical switch gears like control transformers, 
contactors, relays, fuses etc., are to be mounted on a plate and fitted vertically for 
the convenience of maintenance. 

3.3 1. The control console should have full opening doors for easy approach of internal 

components. 

2. The electrical items like MCB‟s, relays, contactors etc. should be procured from 
reputed make like SIEMENS/AB/ABB/Schneider/L&T. 

3. Control console with all electrical switch gear for the operation & monitoring of 
furnace parameters with all safety interlocks for the system 

4. 19” standard industrial rack mounted control console should be used as control 
system for the furnace. 

5. At the top a mimic diagram should be  provided with status indication which 
indicates the status of various components of the furnace system 

6. Digital vacuum gauge, PID, OTC etc should be provided with analog current 
and voltage indication, mains on/off, contactor/circuit breaker, manual push 
button switches etc provided in the control console and they should be easily 
removable for servicing & maintenance 

7. All safety interlocks with emergency shut off etc should be  provided in the 
control console with hooter to indicate audio & visual alarm signal for 
malfunctioning or utility failure 

4.0 Vacuum system 

4.1 The furnace chamber should be evacuated to 0.1 mbar with the help of rotary vane 

pump and vacuum measuring pirani gauge with display unit should be provided for 

the measurement of vacuum. The vacuum pumping system offered should achieve 

a vacuum level of 0.1 mbar or better in 30min. Necessary SS plumbing line with 

valves should also be provided. 

Specifications of the vacuum pump is as given below: 



Make       :  suitable reputed brand preferably Edwards 
Displacement     : 80m3/hr 
Inlet connection     : ISO 40 
Outlet connection  : NW 25 
Stages      : Single 
Motor power     : 2.2 KW, 415V, 3phase  
Cooling          : Air 

Digital pirani gauge with following specifications should be provided for 
measurement of vacuum: 
Measuring range  : 1x 10-3 mb. To 999 mb.(N2 Equivalent) 
Display : 3 digit 7 segment filament LED display 
Resolution  : 1 digit of display below 1mbar 
No. of gauge heads  : One 
Recorder output : 10 volts recorder output  
Operating temp.range : 10 to 85°C 
Bridge voltage  : 2.5V to 12.5V approx. 
Process control relay : DPDT, 2A at 230 VAC resistive load 
Power : 10W nominal 
Main supply : 230V, 5Amps, 50 Hz 
 

5.0 Safety devices & interlocks 

5.1 
Over Temperature protection 

In the event of over temperature it should switch off the heater power with indicator 
light and alarm sound. The safety controller should switch off the power using a 
power contactor of appropriate rating so that the power to thyristor controller is 
removed. 

5.2 
Chamber over pressure protection and alarm 

A pressure relief valve assembly should be provided to blow off the pressure in 
case of pressure build up inside the chamber. 

5.3 
Cooling water failure  

In case of water supply failure or reduced rate of water flow, the system should 
give alarm showing the status of the system through indicators. The water 
temperature at the outlet manifold shall be interlocked with alarm of heater supply. 

5.4 Door Closer Interlock 

A door closer interlock that should prevent heater power to the furnace unless the 
door is shut should be provided. 

6.0 General 

6.1 The party should install commission and demonstrate the furnace at IIST , 
Trivandrum. During installation & commissioning at IIST, the party has to bear all 
the costs related to the personnel. 

6.2 Warranty: The complete supply must be guaranteed for free repair/replacement for 
12 months from the date of installation, commissioning and acceptance by IIST. 

6.3 The following utility shall be the scope of IIST: 

 Compressed Air 

 Water connection 

 Inert gas 

 Power Supply 

6.4 All components susceptible for corrosion should be painted with anti-corrosive 
paint. 

6.5 On receipt of the purchase order, the party has to submit detailed drawings of the 
system and a Quality Assurance Plan (QAP) for approval by IIST. The party 
should initiate the fabrication ONLY AFTER OBTAINING APPROVAL FROM IIST. 

6.6 The party has to submit the list of bought-out-items indicating their specification, 
make and source; calibration certificates of thermocouple, vacuum gauge and 
PRV, at the time of PDI. 



6.7 Pre-delivery inspection at supplier’s works should be arranged.  

1. During PDI the chamber will be Helium leak tested to an individual leak 
rate of not less than 1×10-9 stdcc/sec and the gross leak rate of the 
chamber is better than 1×10-9 stdcc/sec measured by covering the total 
chamber by polythene cover. 

 
2. Heating cycle up to 1700°C and checking the temperature uniformity 

in the hot zone should be demonstrated during PDI at supplier‟s 
works. 

 

3. All the calibration certificates of the components, material test certificates 
and the conformance to the Quality Assurance Plan will be verified. 

6.8 Party has to give OPERATION MANUAL (2 No.s) INDICATING STEP BY STEP 
OPERATING PROCEDURE FOR THE SINTERING FURNACE.  

 

 

 

 

 

 

General Terms 

1.  Delivery period: Less than or equal to 16 weeks after receiving the order. 

2.  Warranty terms: Should be clearly mentioned. Cost should be inclusive of first year 

comprehensive warranty from the date of commissioning. Cost of Service warranty should also 

be mentioned for additional 2 years after the completion of first year comprehensive warranty. 

3. Should be easily upgradable to 3D (stereoscopic) PIV system in the future. 

4. Price for the optional items should be quoted separately. 

5. Installation and training should be provided on site. 

6.  After sale services: Vendor should provide details of the Indian agent or equivalent 

counterpart and also the details of the service engineers for maintenance support. There 

should be immediate availability of authorized service support from the manufacturer/vendor. 

Warranty period services and annual maintenance charges should be clearly mentioned in the 

quotation. 

7. Spare parts should be available for a minimum period of 10 years after the warranty period. 

8. Appropriate safety goggles should be included. 

9. External Triggering of both laser and camera should be independently possible with 

commercially available delay generators. 

 

 

 

 

 



 

 

Commercial terms and Conditions Tender No. 201800560601 dated 21.08.2018 

 

1. SPECIAL INSTRUCTIONS TO TENDERERS 

1.1 The bidder is required to submit quotation for the entire scope in TWO PART viz, Technical and commercial bid and price 

bid separately.   The first cover shall contain the technical and commercial details along with the format of price quotation 

without the price superscribing in the cover “Technical and Commercial-Tender No. 2017005606, Due on 04.10.2018”.  

The second cover shall contain the prices superscribing in the cover “price bid- Tender No. 2017005606, Due on 

04.10.2018”.  All the covers to be sealed and insert in another cover super scribing the “Tender No. 2017005606, 

Due on 04.10.2018” and submit immediately but not later than the due date mentioned against each tender.  If the 

tender is received after the due date and time, the same shall be summarily rejected. 

1.2 The cost of tender  `560/- shall be submitted along with Technical & Commercial bid by Demand Draft   drawn in 

favour of the Sr. Accounts Officer, IIST and payable at State Bank of India, Valiamala Trivandrum-695 547.  In 

case the Demand Draft is not enclosed with the quotation, the bid shall be summarily rejected.  

1.3 Payment: Our normal payment term shall be E-Transfer for imports  / within 30 days after supply/installation and 

acceptance for indigenous respectively. 

1.4 The installation, commissioning & demonstration of equipment is to be done at our campus, Valiamala, 

Thiruvananthapuram-695 547.  All pre-requisites such as foundation drawing, grouting and any consumables 

needed for carrying out the installation, if applicable, shall be separately mentioned in the technical bid. 

1.5 Delivery terms shall be Ex-works/FOB/FCA for imports and FOR, Valiamala for indigenous. 

1.6 For import cargoes, the purchase order shall be drawn directly to the foreign supplier through agents in India.  We 

have  our own freight forwarder and customs clearance at Trivandrum shall be done by us. 

1.7 All duties and taxes, if applicable shall be quoted separately. 

  1.8  Accreditation documents such as current income tax/sales tax clearance certificate, clientele list with previous 

experience in the similar lines of supply must be provided with documentary evidence), Performance Certificate, 

authorization for import, after sales support in India etc. shall be explained in detail with proof. 

 1.9    Guarantee & Replacement:  

a) The supplier shall guarantee that the stores supplied shall comply fully with the specifications laid down, for 

material, workmanship and performance. 

b) For a period of One year or more from the date of installation, commissioning and acceptance of the item. If any 

defects are discovered therein or any defects therein found to have developed under proper use, arising from 

faulty stores design or workmanship, contractor shall remedy such defects at his own cost provided he is called 

upon to do so within a period of Warranty period+2 months from the date of commissioning thereof by the 

Purchaser who shall state in writing in what respect the stores or any part thereof are faulty. 

 

 



 

 

 1.10  Earnest Money Deposit (EMD):- Interest free EMD to ensure the earnestness of the vendor in the participation of the 

procurement process to the tune of `80,000/- ( Rupees Eighty Thousand only) by Demand Draft drawn in favour of the 

Sr. Accounts Officer, IIST, Valiamala, Trivandrum may be enclosed with Technical & Commercial bid sealed cover. The 

EMD will be refunded to the unsuccessful tenderers within 30 days after placement of Purchase Order. EMD will be forfeited 

in case the vendor withdrawn from the quotation. The tender not accompanied with EMD shall be treated as invalid tender 

and summarily rejected.  For direct offers from NSIC, MSMEs, etc. EMD is not applicable. 

1.10 Security Deposit:- Interest free Security Deposit @ 10% of the value of Purchase Order shall be payable by successful 

vendor for satisfactory execution of the Purchase Order. 

1.11 Performance Bank Guarantee: 10% of order value shall be submitted by the Vendor for Warranty obligation (12+2 

Months).  

1.12  Liquidated Damages: The period of completion indicated shall be the essence of the contract.  In the event of delayed 

date of delivery & Installation, the liquidated damages @ 0.5% per week or part thereof subject to a maximum of 10% of the 

contract value shall be recovered. The delivery date / Completion date to be mentioned in PO is for delivery, customs 

clearance, inland transportation, installation and commissioning. That means the commissioning should be completed 

before the delivery date / Completion date. 

1.13 Force Majeure: During the continuance of the contract, should a part or whole of the items covered by this contract be 

delayed in delivery due to reasons of force majeure condition which shall include lockouts, strikes, riots, civil commotions, 

fire, flood, windstorm, explosion, labour disturbance, act of any Govt. or any agency, juditional action, sabotage act of civil 

disobedience, act of public enemy, technical failure,  accidents, acts of God and war, stoppage of deliveries by Govt. etc, 

each party undertakes to advise the other as soon as it becomes a way of the circumstance of such force majeure, so 

that action under the provisions of this contract can be mutually reviewed and agreed upon between contractor and IIST.  

If the force majeure condition extended over a period of six months, both the parties of the contract shall mutually 

discussed and arrived at an agreement for the continuation/ termination of the contract forthwith. 

1.14 Arbitration: Dispute if any shall be settled mutually, failing which, it will be referred to a one-man arbitrator appointed by 

Director, IIST in accordance with the Arbitration and Conciliation Act, 1996 and any alteration/modifications thereof, whose 

decision shall be final and binding on both the parties 

1.15 IIST reserves the right to either accept/reject any tender/s without assigning any reason/s whatsoever. 

2.  Terms & Conditions of Tender Form No. DOS PM:20, Form No. DOS PM:22 & Form No. DOS PM:23 as per 
attachment. 
                                                                                                                                                                                                                                                                 

                                                                                                                                                                                     Sd/-  

 (M.B  Subash Chandran) 
Dy. Registrar (Purchase) 

For and on behalf of Director, IIST 

 


