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 TECHNICAL SPECIFICATIONS

VERTICAL BANDSAW
PURPOSE : The portable type Vertical Bandsaw machine is required for cutting slits at various locations on the joint flange of upper and lower halves of I.P.Inner casings of 200/250/500 MW steam turbines.

(A) TECHNICAL SPECIFICATIONS:
1. Name of the machine:
Vertical Bandsaw machine (Portable Type)

2. Material to be cut:

Steel casting (Mechanical/chemical properties enclosed at Annex-I)

3. Band Saw Blade material:




Bimetallic Grade M42

4. Band Saw Blade size:




To be indicated by supplier.

5. Band speeds range (continuous variation):

To be indicated by supplier.

6. Drive motor capacity (A.C. frequency control drive):
7.5 kW (minimum)

7. Max. Cutting height (adjustable):

800 mm (Between upper and lower saw band guide)

(Range to be informed by the supplier)

8. Height between the upper and lower bandsaw guides should be adjustable to accommodate jobs of various heights. Supplier to confirm.

9. Cutting width (Throat):


Min. 700 mm (Between saw band and machine frame)

10. Bandsaw Feed Stroke (forward and reverse):

600 mm (approx.)

11. Feed speed
 (Rapid feed & Cutting feed):


To be indicated by supplier.

12. WorkTable:  
Not required. Job is mounted in front of the machine on suitable support blocks. Supplier to ensure that the feed mechanism is such that bandsaw has to move on the guideways for cutting and the job is stationary.

13. Alignment of saw band with the marked cutting plane:
By LASER lamp for optical marking of 

cutting line. Supplier to confirm.

14. Accuracy of straightness of cutting:


To be indicated by supplier.

15. Complete Protection of Sawband upto cutting area:
To be indicated by supplier.

16. Saw band & wheel cleaning brush:


To be indicated by supplier.

17. Saw band tension:






Hydraulic. Supplier to confirm.

18. Hydraulic motor capacity (band tension):



To be indicated by supplier.

19. Automatic machine off in case of band saw blade tearing:
Supplier to confirm.

20. Coolant motor capacity:





To be indicated by supplier.

21. Coolant tank capacity & flow rate:



To be indicated by supplier.

22. Lifting arrangement:

Suitable lifting hooks to be provided in machine for lifting.

23. Machine Base:

Machine base should have suitable slots for clamping on bed plates.

24. Machine lamp:






To be indicated by supplier.

25. Overall machine dimensions (LxBxH):



To be indicated by supplier.

26. Overall weight (kg):






To be indicated by supplier.

(B) OTHER REQUIREMENTS :

1. Provision to stop the cutting feed automatically at the pre-set depth. Supplier to inform.

2. Provision for reversing the saw blade and capability of cutting in the reverse direction also (direction from the saw band towards the machine frame). Supplier to inform.
3. Machine should have automatic forced lubrication system. Details to be provided by the supplier alongwith the quotation.

4. All hydraulic elements should be of reputed make i.e. Rexroth/Vicker/Parker. Tandem pumps should not be used.

5. Machine should have the facility of interlocking to prevent dry running of the machine in case of lubrication failure.

6. Power supply of all motors should be through motor protection circuit breaker (MPCB) with single phase protection.

7. Identification tags should be there on all the switchgear elements present on the machine & inside the electrical panel. All wiring in the machine/panel should have identification ferrules & the same should be incorporated in the electrical drawing also. 

8. Control panel should be suitably located with all push buttons/switches/indicators for efficient control by the operator.

9. Drives and motors used on the machine shall be of reputed make i.e. Siemens/Fanuc/ABB. Supplier to inform.

10. PLC controller (if applicable) shall also be of reputed make i.e. Siemens/Fanuc/ABB . PLC shall be equipped with a monitor panel to see the status of input/output and flags. Supplier to inform.
11. The machine shall be packed rigidly to avoid any transit damage.
12. Machine should have indication of different working pressure.
13. Machine frame to be robust enough to withstand any deflection or vibration. 

13.
Machine to be supplied in the ready to operate condition.

14. Supplier is to provide first filling of all oils, coolant & lubricants required for the machine. 


Indian equivalents of these oils to be informed by the supplier.

15. Machine should have the provision for Cutter to cut the bandsaw blade, Butt Welder & annealing unit for welding the bandsaw blade, Grinding machine to grind the welded bandsaw blade. Supplier to confirm & furnish details.

16. Machine to be supplied with all the standard equipments for the machine. Supplier to confirm & furnish details.

17. Standard Tool Kit for operation & maintenance, to be supplied with the machine. Supplier to confirm.

 (C) SPARES : 


(C-1) ESSENTIAL SPARES :

Bandsaw blade Bimetallic Grade M42 (Qty. 50 nos.).

(C-2) MECHANICAL SPARES (AS APPLICABLE) :

1. One no. each type of Pumps , Pressure Adjusting Valve, Flow Regulating Valve, Directional Control Valve, Pressure Switch, Flow Switch used in Hydraulic, Lubrication & Coolant circuit.

2. One complete set of Hose pipes with its end connection used in the m/c.

3. Ten no. of each type of Filter elements used in m/c.

4. One set of each type of Seal kit used in Hydraulic Cylinder.

5. Pressure Gauge –One no. each type.

6. One complete set of Sprocket chain used in m/c.

7. One complete set of Belts used in m/c.

8. One complete set of Roller & Guides used in the m/c.

9. One set of all Oil Seal/O-ring used in other parts of m/c.

(C-3) ELECTRICAL SPARES (AS APPLICABLE) : 

1. Contactors 


: 2 no. each type

2. Relays / overload relays
: 2 no. each type

3. MCCB/MPCB 

: 2 no. each type

4. Main switch 


: 1 no.

5. Limit switch 


: 2 no. each type

6. Proximity switch 

: 2 no. each type

7. Push button 


: 5 no. each type

8. Indicator lamp 

: 10 no. each type

9. Selector switch 

: 5 no. each type

10. Pressure switch 

: 2 no. each type

11. Timer  



: 2 no. each type

12. Soleniod valve coil 

: 5 no. each type

13. HRC fuses 


: 10 no. each type

14. Coolant pump with motor
: 1 no.

15. Laser controller unit, alongwith receiver & transmitter
: 1 no. 
16. Feed drive and spindle drive
: 1 no. each

17. PLC cards



: 1 no. each type
NOTE : COST OF ALL SPARES TO BE QUOTED SEPARATELY.

(D) POWER SUPPLY :
AC 3-Phase, 415V + 10%/-15%, 50 Hz +/-3%.
(E) PAINT :
Machine to be suitably painted with apple green colour (RAL6011 Epoxy Polyurethane paint) to prevent rusting and corrosion .
(F) GUARANTEE / WARRANTY:
 Vendor shall provide full and complete guarantee & warranty for 24 months for trouble free operation from the date of successful commissioning of the machine.
(G) PRE-DESPATCH INSPECTION AND TRAINING : 

1. 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.

2. 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).

3. Specifications compliance shall be checked and Geometrical accuracy tests as per relevant Indian / international standards shall be performed. Test piece to be arranged by supplier.

(H) MACHINE ACCEPTANCE :
Final acceptance shall be made by BHEL at it’s plant following successful commissioning which shall include cutting of the slits on the joint plane of a steam turbine casing. Reference drawing of the component which may be used for proving of the machine is attached herewith at Annexure-II. In the enclosed drawing the slits on parting plane are required to be machined (Please refer the view from top of upper half and view of the parting plane of lower half).  It shall be the responsibility of the supplier to arrange and provide all required items including electrical wiring alongwith the machine. BHEL will provide power mains only. Any shortcoming in the functioning of the machine due to any reason shall be rectified by the supplier free of cost.  Supplier shall use their own bandsaw blades for proving of the job. 

(I) MANUAL :  5 sets of Operation and Maintenance (O&M) Manual (in English language only) are required to be supplied along with the machine. The manual should include the following details.

1. Sectional assembly drawing of each sub-assembly with its part number & specification of each element marked on the drawing.
2. Hydraulic, Lubrication & coolant circuit diagram with Bought out Material with specification & make of each element.

3. Complete Electrical circuit diagram of the machine/panel should be supplied. The electrical circuit diagram should mention all wire nos. as present in the panel. Part no. & rating of all components like motors, contactors, solenoid coil, relay should be mentioned in the drawing.

4. Different types of procedure of adjustment required or done in the machine/Accessories.

5. Catalogues of all Bought out items having correspondence address & contact number with Technical detail.

6. PLC printout hard copy and soft copy (in English language only).

(J) QUALIFYING CONDITION :

The supplier shall be an Original Manufacturer of Vertical Bandsaw machines. List of Vertical Band saw machines supplied to various customers to be enclosed with full contact details. Vendor to submit performance certificate from at least one customer .

NOTE:

Supplier to give pointwise reply of all the above points alongwith the catalogue, photographs and other relevant details.

Annexure – I

MATERIAL : Steel castings in Grade GX23CrMoV12-1 (Mat.No.1.4931)

CHEMICAL COMPOSITION :

Heat analysis according to EN 10213 in weight % shall be as follows :

C
:
0.20 – 0.26

P
:
<=0.030

Mo
:
1.0 – 1.20

W
:
<=0.50

Al
:
<=0.040

Si
:
<=0.40

S
:
<=0.020

Ni
:
<=1.0

Sn
:
<=0.025

Cu
:
<=0.30

Mn
:
0.50 – 0.80

Cr
:
11.30 – 12.20

V
:
0.25 – 0.35

Ti
:
<=0.025

MECHANICAL PROPERTIES :


The following properties shall be achieved at room temperature :




0.2%PS
:
>= 540 N/sq.mm




UTS

:
740 – 880 N/sq.mm




%El (l=5d)
:
>= 15%




Impact

:
>= 27 J*


(*Average of 3 Charpy-V-notch specimens, where the smallest value shall be at least 21 J)

HARDNESS : 


180 HV10 – 275 HV10 (Weld hardness max. 320 HV10)
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