ZTTH19105010
TC RADIAL DRILL

TECHNICAL SPECIFICATIONS

TRAVELLING COLUMN RADIAL DRILL MACHINE
1.0 PURPOSE : 

The machine is required for Drilling, Reaming, Boring and Tapping as applicable in various components of a Steam turbine. The machine should be suitable for performing the operations in Steel having tensile strength upto 600 N/mm². 

2.0  SPECIFICATIONS :

2.01    Drilling capacity                       
        100 mm 

2.02    Tapping capacity                                          To be informed by the supplier 
2.03    Spindle motor power (kW)                 
        15 kW (minimum)
2.04    Spindle RPM (min.-max.)                            To be informed by the supplier  

          and no. of steps

2.05    Spindle taper
                                            MT 6 

2.06    Spindle feed range (min.-max.)                    To be informed by the supplier  

          and no. of steps

2.07    Spindle (Quill) diameter                               To be informed by the supplier 
2.08    Spindle travel (Quill)                                    475 mm (Min.)
2.09    Max. torque (Nm)                                         To be informed by the supplier  

2.10    Max. drilling thrust (N)                                To be informed by the supplier  

2.11    Head traverse on arm                                    3300 mm (Min.) 


          (Traverse values in Manual & Motorised mode to be informed by the supplier)

2.12    Min. and max. spindle radius                       To be informed by the supplier
          (Values in Manual & Motorised mode to be informed by the supplier) 
2.13    Arm traverse on column                                1500 mm (Min.)
2.14    Min. and max. distance between                  To be informed by the supplier

          spindle face & base (spindle retracted)
2.15    Column travel                                                8000 mm
2.16    Column size / diameter                                 To be informed by the supplier  
2.17    Range of swing of arm                                   0 – 360 deg.  

2.18    Guide-ways width                                         To be informed by the supplier  
2.19    Column travel on bed (rapid traverse)          To be informed by the supplier  
2.20   Vertical travel of the Arm (rapid traverse)    To be informed by the supplier  
2.21   Arm elevating motor (kW)                            To be informed by the supplier  
2.22   Arm clamping motor (kW)                            To be informed by the supplier  
2.23   Clamping of main saddle (kW)                     To be informed by the supplier  
2.24   Main saddle traverse motor (kW)                  11 kW (minimum)  
2.25   Coolant pump motor (kW)                             2 kW (minimum)  
2.26   Coolant pump discharge at max.                    30 litre/minute (minimum)  
          working height (litre/min)

2.27   Total connected power load                           To be informed by the supplier  
2.28   Floor space requirement                                 To be informed by the supplier  
2.29   Total weight of the machine                           To be informed by the supplier  
2.30   Overall dimensions                                         To be informed by the supplier  
3.0  BASIC MACHINE :
3.00   Machine structure and drilling head should be rigid enough to withstand the cutting forces 
          while working at max. drilling capacity giving specified surface finish and accuracy. There 
          should not be any undue vibrations or noise . 
3.01   The machine should be provided with telescopic covers for machine bed. 

3.02 Machine should have provision for rapid traverse of the radial arm  in vertical direction and the machine column along the bed. Limit switches should be provided to prevent over-travel.

3.03    Manual and Motorised rotation of the arm to be provided.
3.04    Manual and Motorised traverse of the Headstock on the Arm to be provided.
3.05    Spindle feed movement should also be possible manually.

3.06    Suitable spindle braking system should be provided.  
3.07    Motors should be of reputed make & protected against over-heating. In Electrical panel all switch gear elements / accessories should be of Siemens make only.

3.08 Machine should have push-buttons controlling the different movements of the machine  

          and Emergency push buttons at suitable locations and on an adjustable pendant .  

3.09 The lubrication system should be closed circuit type to the extent possible. However, in axes where closed circuit is not technically feasible, suitable recovery system should be  offered. Details to be submitted along with the offer. 

3.010 Details of the Coolant system such as location of the coolant sump , its capacity , passage 
          of the coolant to the spindle etc. , to be submitted along with the offer. 

3.011 Interlocking should be provided to prevent dry running of the machine in case of  
          lubrication failure.

3.012 Machine should have built-in provision to disallow wrong phase sequence connection.

3.013 All electrical motors & coolant pump motor on the machine should be provided with Motor protection circuit breaker (MPCB) having single phase protection.
3.014 All hydraulic elements should be of Rexroth / Vicker / Parker make. Tandem pumps should not be used.

3.015 Electrical devices and machine paint shall be suitably tropicalised.

3.016 Standard operation and service tools shall be supplied along with the machine.

3.017 Work light should be provided on machine.

3.018 An auxiliary ladder with platform for operation and maintenance to be provided.

3.019 One set of reduction sleeves MT6/5 , 6/4 , 4/3 , 4/2 to be provided.

3.020 Cast iron Bed plates of approximate size 3m x 2m , thickness 400mm , sufficient to cover a working area of 9m x 6m , shall be quoted as optional item in the offer. Load bearing capacity of each Bed plate shall be 10 MT/Sq.m. .Overall load bearing capacity per plate (for uniformly distributed load) to be informed by the supplier . The Bed plates  should be in conformance to IS:10602-1983 , Grade-II flatness accuracy (Table-2). The leveling arrangements and joining of the bed plates shall be as per Type-C (Appendix-A). The Size of the T-slots shall be 36H12 in line with IS:2013-1995 . Fixing and anchoring elements for the Bed plates should be included in the offer.
          Civil  foundation  design  (for the soil  conditions) to be provided by BHEL and lay out for 
          Fixing   the   Bed plates shall  be  provided   by the  supplier   within   two  months  after  

          placement of the order.
          Preparation of the foundation as  per the given drawings shall be done by BHEL . Fixing
          of the bed plates as per the given lay out shall be done during commissioning of the 

          machine by the supplier.
Bed plates to be quoted as optional items. Cost per Bed plate to be indicated. 

4.0  MANUALS :
4.01
5 sets of operation and maintenance manuals of machine and its control are to be supplied in English language along with the machine. The manuals must contain detailed assembly drawings of each subassembly / assembly of machine units with marking of each element alongwith their specification / part number. 
4.02 Catalogues of all purchased items shall be provided in English language.

4.03 Complete Electrical , Hydraulic , Lubrication and Coolant circuit diagrams with marking 
         of  each element alongwith their specification / make / part number , shall be provided and 
          included in O&M Manuals.

5.0 COLOUR :

        Colour of the machine shall be Apple Green (RAL6011 Epoxy Polyurethene paint)
6.0 PRE-DESPATCH INSPECTION AND TRAINING:
6.01   Pre-Despatch Inspection of the machine will be done by BHEL at vendor’s works for ensuring the compliance as per the technical specifications. Vendor to give prior notice sufficiently in advance for carrying out the Pre-Despatch Inspection.

6.02  The vendor shall impart training to three persons from BHEL (WEX-Elec.,WEX-Mech., Technology/Shop) at their works for a mutually agreed period (Vendor to quote cost of training per manweek. Expenses of travelling, boarding & lodging to be borne by BHEL).
6.03   Specifications compliance shall be checked and Geometrical accuracy tests as per relevant 
         Indian / international standards shall be performed .

6.04   Proving on test pieces of thickness 50mm or more in suitable sizes made of steel  
         TS.600N/mm2  shall be done by  Drilling / tapping / boring / reaming of at least Ten 
         Holes of the max. sizes given in the technical specifications. Steps for Drilling 
         to be informed.
         In addition , to verify max. drilling capacity of the machine direct drilling of 100mm

         in min. five holes will be done. 

         Cutting parameters , surface finish and hole accuracy as per relevant national / international 

         standard to be specified and demonstrated by the supplier .
         Arrangement of suitable test pieces and required tools shall be the  responsibility of 
         the supplier .
7.0 INSTALLATION, COMMISSIONING AND ACCEPTANCE :

7.01 In case of P.O. being placed , the supplier shall provide the civil foundation design and lay out drawings within two months after placement of the P.O. The  foundation bolts / anchoring materials / fixators  / leveling shoes etc for the final erection of the  machine 
         shall be provided by the supplier .
        Civil works as per the given drawings shall be done by BHEL . 

7.02  The supplier shall take full responsibility for carrying out the installation , assembly, start  
         up, testing of machine and its controls . BHEL will provide the power connection of the 
         required rating , the overhead Crane of the required lifting capacity and auxiliary workers 

         for opening of the machine boxes and cleaning of the machine only . Supplier’s technicians

         shall bring their own tools & tackles and all items including electrical wiring as required     for the commissioning of the machine . 

7.03  Geometrical accuracy tests conducted and their results as per relevant Indian / international 
         standards for testing the machine shall be supplied along with the Machine.
7.04   Supplier  is  to  provide  first filling of  all  oils & lubricants required for the machine. 

         Indian equivalents of these oils to be informed  by  the supplier. 
7.05   Drilling / Tapping / Boring etc. of different sizes on  Turbine components in actual 
         working conditions  using BHEL’s toolings and work force for a period of six working 
         days (three shifts/day) to ascertain the trouble free performance of the machine , shall form
         part of commissioning and final acceptance of the machine by BHEL . 
8.0 ESSENTIAL SPARES:

The offer should include following essential spare parts. Quantity offered should be indicated against each item. Also, the price bid should contain item wise prices.

8.01  1 no. of each type of hydraulic pump , lubrication pump and coolant pump used in the          machine .
8.02   1 no. of each type of hydraulic motors used in the machine .

8.03   1 no. of each type of direction control valves used in the machine.

8.04  1 no. of each type of pressure relief valves , pressure reduction valves and flow control valves used in the machine.

8.05   1 complete set of clutch plates used in the machine.

8.06   1 set of rubber items comprising of all types of seals/gaskets/wipers/hoses used in the 
          machine.

8.07   2 nos. each type of end limit switches and relays etc. used in the machine.

8.08   2 nos. each type of push-buttons / switches/ selector switch used on machine.

8.09   5 nos. of each type of lamps used in the machine.

8.10   2 nos. each type of proximity switches / sensors of each type used in the machine.

8.11   2 nos.of each type of regenerative Filter inserts and 10 nos. of each type of disposable    
          filter inserts used in the machine.
8.12 2 nos.of each type of relays / contactors used in the machine.

8.13 2 nos. of each type of overload relay used on the machine.
8.14 10 nos. of each type of fuses used on the machine.
8.15 1 no. of each type of coolant pump motor.
8.16 5 nos. of each type of solenoid valve coils used on the machine.
9.0 GUARANTEE / WARRANTY :

Vendor shall provide full and complete Guarantee & Warranty for 24 months trouble free operation from the date of successful commissioning of the machine.
10.0 TECHNICAL SUPPLY CONDITION :

The machine should be able to operate in following technical conditions :

10.1     POWER:

           Machine should be suitable to operate on 3-phase A.C. supply of 

           415 Volts ± 15%, 50 Hz ± 3%.
10.2     ENVIRONMENT:

           Tropical environment consists of dust-laden atmosphere during some part of the year.

           Temperature
             Min. 3°C – Max.45°C
           Relative Humidity
 95% Max.
11.0 GENERAL INFORMATION :

11.1    Detailed catalogues and photographs of the machine shall be provided along with the 
           technical offer . 

11.2   The vendor should reproduce the Specifications and give replies against each and every
           Feature / Item. Any deviation in the offer shall be clearly highlighted.
12.0 QUALIFYING CONDITIONS :

12.1   The supplier should be a original Machine tool manufacturer of Travelling column Radial

          drilling machines.

12.2  
The supplier should have previous experience of manufacturing conventional travelling 
          column Radial drilling machines having drilling capacity 80MM or more and should 
          provide reference list of customers with contact addresses to whom such type of 
machines have been supplied in the past ten years. Vendor to submit performance certificate from at least one customer.
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