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CENTRAL WORKSHOP
Bits-Pilani, Hyderabad Campus







Central Workshop

The Central Workshop provides training to students and caters to the maintenance & fabrication needs of the Institute. Through the course "Workshop Practice", all the first-degree students are trained to acquire the necessary skills related to various manufacturing processes like machining, casting, rapid prototyping (3D printing&3D scanning) & various trades like fitting, metrology, carpentry, smithy, foundry, sheet metal, welding, mechatronics etc. and two computer-oriented exercises, CNC Programming using CNC Simulation software (by CIMCO) and a Manufacturing Simulation software called FlexSim. Further, students of B.E. (Mechanical Engineering) are given in-depth training in various courses such as "Manufacturing Processes”, “Advanced Manufacturing Process”, "Computer-Aided Manufacturing" and for ME “Flexible Manufacturing Systems" & Machine Tool Engineering. Apart from routine maintenance and training, the workshop also provides fabrication services pertaining to the project works of students and also offers technical support for TBI works.
The workshop comprises various labs and sections namely Computer Aided Manufacturing Lab(CAM), Advanced Machining Lab, Metal Forming Lab, Powder Metallurgy Lab, Additive Manufacturing Lab, Metrology Lab, Machine shop, Welding, Fitting, Smithy, Sheet Metal, Carpentry, Foundry and Mechatronics. Major equipment include 1 Vertical Machining Center (Bridgeport VMC GX600), 1 EDM Wire cut facility (Model: SPRINT CUT), 1 CNC Lathe (Model PTC- 200), 1 Hydraulic press with computer control (40T), 9 Lathes, 2 Shapers, 1 Radial Drilling Machine, 1 Universal Milling Machine (Batlibai make) with indexing attachment, 1 Cylindrical Grinding Machine with internal grinding attachment, 1 Surface Grinding Machine, 1 Tool and Cutter Grinder, 1 Pedestal Grinder, 1 Slotting Machine, 1 Power Shearing Machine (Vivek Brand), 1 Portable Drilling Machine, 1 Injection Moulding Machine, 1 TIG Welding Machine, 1 MIG Welding Machine, 1 Spot Welding Machine, 1 Universal Milling Machine (BFW make), 1 Shaper (Sagar make), 1 Surface Roughness Tester (Mitutoyo make) and 1 Hydraulic Bulge Test Rig, 1 Electro Chemical Machining (ECM) setup, 1 Lathe Tool Dynamometer, and 1 Rotational Moulding Machine, 1 M TAB CNC Lathe Trainer, 1 3-D Coordinate Measuring Machine (CMM) “Spectra”, 1 HMT PRAGA Universal Tool & Cutter Grinding Machine, 1 FRITSCH Vibratory Sieve Shaker, Magnesium metal stir casting Furnace, 1 Milling tool dynamometer, 1 Drilling tool dynamometer, 1 Lathe tool dynamometer, 1 200 TON capacity Compression testing machine, Mold Testing Equipment, 1 Open-hearth furnace for smithy, 1 Gas-fired furnace for foundry, 5 Wood-working Lathes, 2 Arc-welding equipment’s, 1 Oxy-Acetylene gas welding equipment, 1 Gauge planner for wood works, 1 Power Hacksaw, metrology instruments,1 Sand Muller (Capacity-75kg), 5 Panther make lathe machines, 1 HMT make High Speed Precision Lathe Machine and two 3D Printers, 13 Lenovo make desktops, 15 Dell make desktops, a CNC Simulation software by CIMCO (20 Licenses),and a NC programming software called MASTER CAM (15 Licenses), 1 Plasma arc cutting machine, 3 AC Welding Transformers, 1 Powder mixing unit, 1 Metal foam fabrication set up, 1 Muffle Furnace,1 Balance(Sartorius),1 Trolley, 1 Precision Micro Machining Center,1 FRITSCH Ball Mill (Planetary Micro Mill), 1 RETSCH Pellet Press, 1 NABERTHERM High temperature Furnace,1 Voltammetry, Corrosion, and Energy System (software included) (VERSASTAT3-500),1 BFW CNC Milling, 1 Vision Measuring Machine and 1 3D Scanner with Geo magic software(Space Spider), 1 Deep Drawing Hydraulic Press(200T), 1 Three zone split furnace and ten 3d printers
In addition to the existing equipment’s, during this academic year we going to procure 
1 Ultrasonic Rotary milling system and 1 Robotic welding cell.
CENTRAL WORKSHOP AREA


	LAB/TRADE            
	     TOTAL AREA
	18500 SFT



	LAB/TRADE            
	m2
	ft2

	CAM 
	134.5
	1446.5

	WELDING
	86.5
	930.5

	FITTING & CARPENTRY
	60.2
	647.8

	DIGITAL FABRICATION LAB
	85.4
	919.7

	FOUNDRY/CASTING
	86.3
	928.4

	MACHINE SHOP
	87.8
	944.9

	SMITHY&SHEET METAL
	82.6
	889.1

	LATHE 
	86.6
	931.7

	GRINDING 
	125.0
	1345.3

	METROLOGY
	35.5
	382.6

	METAL FORMING
	86.5
	930.5

	ADVANCED M/CING
	87.8
	944.9

	MECHATRONICS &FMS 
	86.6
	932.7

	FOUNDRY/POWDER METALLURGY 
	82.7
	889.7

	WS OFFICE
	21.5
	231.9
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The following labs are catered by the Central Workshop


	For First Degree

	Semester
	Name of the Lab
	Branch/Year
	No.of Students

	Semester 1
	Workshop Practice
(ME F112)
	Common for all 1 years
	550

	
	Manufacturing Processes Lab         (ME F313)
	BE. Mechanical Engineering
	200

	Semester 2
	Workshop Practice
 (ME F112)
	Common for all 1 years
	550

	
	Advanced Manufacturing Processes Lab  (MF F213)
	BE. Mechanical Engineering
	200

	
	CAM Lab  (ME F432)
	BE. Mechanical Engineering
	60

	For Higher Degree

	1
	Flexible Manufacturing Systems(BITS F431)
	

	2.
	Computer Integrated Manufacturing(ME G539)
	

	3.
	Comp Aided Anal & Design (ME G611)
	

	4.
	Manufacturing Planning & Control(MSE G512)
	










List of Laboratories &  
Major Equipment








Computer Aided Manufacturing(CAM) Lab
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CNC VERTICAL MACHINING CENTER
Make			:	 BRIDGEPORT (HARDINGE)
Model			: 	GX 600
Control system	:	Fanuc 0i MD 
Specifications:
	Travels: X,Y,Z
	600x540x540mm




	Working Surface
	750mm x 540mm

	Control Type
	Fanuc i-Series GX

	Spindle Taper
	No. 40

	Spindle power
	15kw

	Spindle Speed
	8,000 rpm 

	Tool Changer capacity
	20

	Accuracy 
	Positioning 
	0.01mm

	
	Repeatability
	0.005mm

	Feed rates max.
	Cutting 
	12m/min

	
	Rapid &Jog 
	30m/min
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CNC VERTICAL MACHINING CENTRE
Make			: BFW
Model                     : CHANDRA+
Control System       : Fanuc OiMF +
Specifications:
	Travel: X,Y,Z
	800 x 350 x 380 mm

	Working Surface
	1060 x 315 mm

	Spindle Power
	5.5 kW

	Spindle Speed
	60 - 6000 rpm

	Tool Changer Capacity
	20

	
Accuracy 
 
	Positioning
	± 0.010 mm

	
	Repeatability
	± 0.005 mm

	
Feed Rates
Max.
	Cutting
	1-5000 mm/min.

	
	Rapid& Jog  (X,Y)
	10,000 mm/min.

	
	Rapid & Jog  (Z)
	5000 mm/min.
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CNC LATHE MACHINE
Make				:	HMT-PRAGA
Model				:	PTC- 200
Control system		:	FANUC Oi-Mate 
SPECIFICATIONS:
	Swing diameter over Bed
	ø250mm

	Max.Turning Diameter
	ø200mm

	Max.Turning Length with Chuck
	200mm

	Max.Turning Length without Chuck
	300mm

	Spindle Speed
	100 – 4000rpm

	No. of Tools
	8

	Turning Tool Size
	20x20mm

	Type of Bed
	Inclined 30˚ to vertical

	Traverse
	X-axis
	110mm

	
	Z-axis
	300mm

	Feed Rates
	1 – 5000mm/min

	Rapid Feed Rates
	X-Axis
	18m/min

	
	Z-axis
	30m/min

	Positional
	X-Axis
	±0.003mm

	
	Z-axis
	±0.004mm  

	Repeatability
	X-Axis
	±0.003mm

	
	Z-axis
	±0.004mm  
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CNC TURNING CENTER –TRAINER
Make: MTAB Engineers Pvt. Ltd
Model: XLTURN 
Specifications:

	X- Axis Travel
	80 mm

	Z- Axis Travel
	180 mm

	Chuck Size
	100 mm

	Maximum Turning Diameter
	32 mm

	Maximum Turning Length
	120 mm

	Distance between Centers from Spindle Face
	210 mm

	Spindle Nose Taper
	A2-3 / MT3

	Spindle Speed Range
	150 - 3000 RPM

	Spindle Motor Capacity
	1 HP

	Number of Stations
	8

	Control
	 Fanuc

	Main Supply
	Single phase, 110V/230 V, 50/60 Hz
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HIGH SPEED MICROMACHINING CENTER
Make: MicroMach, India
Model: PMC080
Specifications:
	Stage Travel
	X-axis
	100 mm

	
	Y-axis
	100 mm

	
	Z-axis
	100 mm

	Mode of Operation
	CNC

	Accuracy
	± 2µm for stage

	Resolution
	0.15 µm

	Load Capacity
	15 kg on stage

	Max. Spindle Speed
	80,000 RPM

	Travel Speed
	0.01 – 20 mm/sec

	Max. Torque
	11.9 N-cm

	Support
	Granite
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LATHE CUTTING FORCE DYNAMOMETER
Make: NK Instruments
Specifications:
	3 Component Piezoelectric Based Cutting Force Measurement System( Fz, Fx, & Fy)

	Cutting force Dynamometer Size
	109 x 80x 35 mm

	Range: Fx , Fy & Fz direction
	± 4 kN, 

	Sensitivity
	Fx: 3.7 pC/N, Fy: 7.8 pC/N, Fz – 7.8 pC/N.

	
	

	Cable: 
	Connecting cable for 3-component sensors with V3 neg. connector - 3xBNC pos- 3 to 5 meter length

	Multi-Channel Charge Amplifier
	Industrial type Charge Amplifier, 3 channel , BNC, Range 15PC to 1,00,000 PC, Voltage Output:+/-10 V, Max Current Output+/- 5 mA, Output Impedance: 10 ohm

	Data Acquisition System
	Data Acquisition Hardware supporting 4 Channel Simultaneous Sampling, Input Range: ±1.25,±2.5,±5,±10 V, Sample Rate: 50.0/100 kS/s per Channel, Input BNC neg. Resolution: 24-Bit       Anti-aliasing Filter, Interface: USB 2.0

	Data Acquisition Software Data Acquisition & Analysis Software
	Customized Standalone configuration based on Channel selection. Graphics Functions Measured data represented on one or more graphs Display as y(t), Display of numeric values Cursor function, Zoom function, Data Export with storing facility. Display of average value of data Min, Max value of data.







CNC MILLING, LATHE & DRILLING TOOL DYNAMOMETERS
Make: EMI Technologies
Specifications:
	Drilling Tool Dynamometer (2 Forces – Thrust & Torque) With Signal conditioner for XY axis.

	Sensor- 
	Strain gauge based two axis force sensor

	Accuracy(Approx.)
	± 1 of full scale

	Linearity(Approx.) 
	± 1 of full scale

	Excitation Voltage (Approx.) 
	10V DC MAX

	Display Type
	 Independent for each axis.

	Range
	500 kg force in Thrust 20.0kgm force in Torque

	USB data acquisition system
 (2 Channel)
	Resolution: 12-bit ADC, No of samples: 10K samples per sec. No of channels:8(single ended),4(differential ended)

	Lathe Tool Dynamometer with Signal Conditioner for XYZ

	Accuracy(Approx.)
	± 1 of full scale

	Linearity(Approx.) 
	± 1 of full scale

	Excitation Voltage (Approx.) 
	10V DC MAX

	Display Type
	 Independent for each axis.

	Range
	500 kg force in three direction

	USB data acquisition system 
(3 Channel)
	Resolution:12 bit ADC, No of samples: 10K samples per sec. No of channels:8(single ended),4(differential ended)

	Milling Tool Dynamometer With Signal conditioner for XYZ axis.

	Sensor Size(Top)
	300mm X 300mm

	Sensor
	Stain gauge based three axis force sensor

	Accuracy(Approx
	± 1 of full scale

	Linearity(Approx)
	:-:- ± 1 of full scale

	Excitation Voltage (Approx)
	10V DC MAX

	Display Type
	Independent for each axis

	Range  
	500 kg force in three direction

	USB data acquisition system
 (3 Channel)
	Resolution:12 bit ADC, No of samples: 10K samples per sec. No of channels:8(single ended),4(differential ended)



[image: Fig. 7 Test piece on the dynamometer (Kistler 9255B) 
                ]





TOOL VIBRATION MEASUREMENT DEVICE
Make: PCB Piezotronics
Model: 356B21&482C05
Specifications:

	Platinum Stock Products: Triaxial ICP® ACCELEROMETER

	Sensitivity
	(±10%)10 mV/g (1.02 mV/(m/s²))

	Measurement Range
	±500 g pk (±4905 m/s² pk)

	Electrical Connector
	8-36 4-Pin

	Frequency Range (±5 %) (y or z axis)
	2 to 10000 Hz

	Frequency Range (±5 %) (x axis)
	2 to 70 00 Hz

	Resonant Frequency
	≥55 kHz

	Broadband Resolution (1)
	0.004 g rms (0.04 m/s² rms)

	Platinum Stock Products; 4-channel, line-powered, ICP® sensor signal conditioner

	Channels
	4

	Sensor Input Type(s)
	ICP®

	Output Range (Maximum)
	±10 V

	Low Frequency Response (-5 %)
	<0.1 Hz

	High Frequency Response (-5 %)
	>1000 kHz

	Phase Response (at 1 kHz)
	±1 °

	Cross Talk (maximum)
	-72 dB

	Fault/Bias Monitor/Meter (LED)
	Open/Short/Overload



Advanced Machining Lab
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CNC WIRECUT EDM

Make				:	Electronica
Model				:	Sprintcut
Specifications:
	Main table traverse     (X,Y)
	300 mm x 400 mm

	Aux. table traverse   (u,v)
	80 x 80 mm

	Max. work piece height
	200 mm

	Taper 
	± 30° over 50 mm

	Max. JOG speed
	900 mm/min

	Best surface finish 
	0.8 µm

	Wire electrode diameter
	0.25(std.), 0.15, 0.2 mm (opt.) 

	Resolution
	0.0005 mm

	Least input increment
	0.001 mm

	Capacity 
	10 kVA
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ELECTRO CHEMICAL MACHINING SYSTEM
(Table Top Model)

Make		: METATECH Industries

Model 	: ELECTRO-M

Specifications

	Tool Area
	300 mm2 (10x30mm or 15x20mm)

	Cross Head Stroke
	40mm

	Supply
	Single phase 230V. A.C

	Electrical Output Rating
	0-100Amps and Voltage 0-25V  DC

	Tool Feed Rate
	0.2 to 1 mm/min

	Machining Time
	0 to 1999seconds


[image: ]









Metal Forming Lab
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HYDRAULIC PRESS (Deep Drawing Test Setup)

Make: J. RAGRAU INSTRUMENTS
Specifications:
	Capacity
	40T

	Usable range
	35T

	Displacement
	500 mm

	Stroke length
	400 mm

	Holding pressure
	Up to 50 bar

	Working pressure
	Up to 100 bar

	Daylight
	600 mm

	Working area
	600 x 600 mm

	Power pack motor 
	7.5 h.p
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HYDRAULIC COMPRESSION TESTING MACHINE 

Make		: HEICO
Model 	: 2000kN

Specifications:
	Capacity
	2000 kN

	Vertical Clearance 
	800mm

	Travel of the Ram
	100mm

	Platen Size
	250 mm square

	HYDRAULIC POWER PACK

	Flow of the pump
	10LPM

	Motor capacity
	5 H.P.

	Capacity of the tank
	100litres

	Operating pressure
	200 Bars

	Noise Level
	Less than 70dB






     














DIGITAL HAND OPERATED BULGE TESTING SYSTEM

Make	: J. RAGRAU INSTRUMENTS
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SHEARING MACHINE
MAKE :  VIVEK
MODEL :  VUS 7
Specifications :	
	Cutting Capacity (MS) Length x Thickness
	1525 X 4 mm

	Stroke per minute  
	50

	Table height
	800 mm

	Table width
	400 mm

	Front gauge
	600 mm

	Rear gauge
	750 mm

	Blade length x width x thickness
	1525x63x18 mm

	Motor capacity
	3.7kW
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MECHANICAL PRESS
MAKE :  VIVEK
MODEL :  VPP – 3 (C-Type)
Specifications :	

	Capacity
	30 Ton

	Stroke adjustment
	63  mm

	Length and width bed
	522X381 mm

	Distance bed to ram
	254 mm

	Stroke per min. (s.g.)
	45

	Stroke per min. (d.g.)
	40

	Floor to top of bed
	890 mm

	Motor capacity
	2.2 kW


[image: Image result for VIVEK MECHANICAL PRESS]













Metrology Lab
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COORDINATE MEASURING MACHINE(CMM)
Make	:	Accurate India. 
Model	:	Spectra
Specifications:
	Measuring range( mm)
	X axis
	500mm

	
	Y axis
	600mm

	
	Z axis
	400mm

	Mode of operation
	Motorised / CNC

	Accuracy MPEE
Maximum Permissible Error For Length Measurement 
(As per ISO 10360-2 with TP 200 in µm)
	2.2+L / 350

	Resolution (in µm)
	0.1 / 0.5

	Max 3D Velocity (mm/sec)
	900

	Acceleration (mm/sec2)
	1200

	Max. Workpiece weight (kg)
	250

	System Weight (kg)
	890

	Guidance
	Air Bearings on all axes

	Measuring table (Material)
	Granite

	Probing Option
	TP 20, TP200, SP 25M, Revo, Apollo, laser scanner

	Probe heads
	MH8, MIH, PH 10, PH 20
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SURFACE ROUGHNESS TESTER

Make		:	Mitutoyo 
Model		:	SJ 410
Specifications:

	Differential Induction Method

	
	

	Measuring range
	25 mm

	Resolution
	0.000125 µm

	Stylus
	Dimond

	Tip radius
	5 µm 

	Measuring force
	4 mN
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3D SCANNER

Make		:	Artec3D
Model		:	Artec Space Spider 
Specifications:
	3D resolution, up to
	0.1 mm

	3D point accuracy, up to
	0.05 mm

	3D accuracy over dist. up to
	0.03% over 100 cm

	Texture resolution
	1.3 MP

	Colors
	24 bpp

	3D Light source
	blue LED

	2D Light source
	6 white LED

	Working distance
	0.2 – 0.3 m

	Linear field of view, HxW @closest range
	90 mm x 70 mm

	Linear field of view, HxW @furthest range
	180 mm x 140 mm

	Angular field of view, HхW
	30 x 21°

	Video frame rate, up to
	7.5 fps

	Data acquisition speed, up to
	1 000 000 points/s

	Multi core processing
	Yes

	Weight
	0.8 kg / 1.8 lb

	Interface
	1 х USB3.0

	Output formats
	OBJ, PLY, WRL, STL, AOP,ASCII, PTX, E57, XYZRGB

	Output format for measurements
	CSV, DXF, XML

	Reverse Engineering Software
	Geomagic Design X


[image: Blue Artec Space Spider 3D Scanner, Altem Technologies (P) Limited | ID:  11176055973]






VISION MEASURING MACHINE 

Make		:	Mitutoyo 
Model		:	Quick Scope--L2010Z/AFC
Specifications:
	XYZ Measuring volume
	200 x 100 x 150 mm 

	Resolution/Scale type
	0.1 μm / Linear encoder

	Drive method
	X / Y axis: manual, Z axis: CNC with Auto focus

	Accuracy
	X-axis
	(2.2+0.02L) µm, L in mm

	
	Y-axis
	(4.5+0.006L) µm, L in mm

	Image Sensor
	3 mega pixel CMOS colour Camera

	Observation unit
	 8-step zoom lens; total magnification: 29X to 202X 

	Illumination
	Transmitted light
	White LED

	
	Co-axial light
	White LED

	
	Ring light
	4 – quadrant ring light(LED)

	Maximum stage loading
	10 kg


[image: Mitutoyo - Quick Scope - Manual Vision Measuring System | Judge Tool & Gage]






Additive Manufacturing Lab
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3D PRINTER

Make		:	RAISE3D	 
Model		:	N2 Dual 3D Printer

Specifications:
	Technology
	FDM

	Build Volume 
	305 x 305 x 610 mm

	Layer Resolution
	10 – 300 Microns

	Extruders
	Dual

	Filament Diameter
	1.75 mm

	Supported Filament
	PLA / ABS

	Nozzle Diameter
	0.4 mm
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3D PRINTER

Make		:	FLASHFORGE	 
Model		:	Finder

Specifications:
	Technology
	FDM

	Build Volume 
	140 X 140 x 140 mm

	Layer Resolution
	100 – 500 Microns

	Extruders
	Single

	Filament Diameter
	1.75 mm

	Supported Filament
	PLA / PVA

	Nozzle Diameter
	0.4 mm



[image: Flashforge Finder FDM 3D Printer, Flashprint, 3D Bazaar | ID: 15207093148]





Foundry Lab
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MAGNESIUM METAL STIR CASTING FURNACE
Make: VB Ceramics
Model: VBCC / MM-SCF / 1000°C
Specifications:
	CRUCIBEL VOLUME
	200mm Di. X 300mm

	Operating TEMPERATURE
	1000°C (Max. 1100°C)

	THERMOCOUPLE
	K – Type (225mm long) with 1°C accuracy

	POWER
	4KW – SINGLE PHASE/AC/230V

	Furnace Actual Current Rating
	15 Amps (Max)

	Stirrer Motor Capacity and Speed
	AC motor with 0.25HP and 1400rpm 

	Die material
	Cast Iron 
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COMPOSITE MATERIALS FABRICATION EQUIPMENT


   Make: VB Ceramics 

  Specifications: 

	Mould Volume
	Dia. 50 mm X height 150 mm

	Operating Temperature
	1000oC (Max 1100oC)

	Thermocouple
	K Type (225 mm Long) with 1oC accuracy

	Power
	4kW- Two Phase/ AC/ 230 V

	Furnace Actual Current Rating
	15 Amps (Max.)

	Working Atmosphere
	Vacuum/ Inert Gas (Up to 5 Bar)

	Die Material
	Stainless Steel
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INJECTION MOULDING MACHINE
Make:  TEXSHINE
Model:  7 HL
Specifications:	
	Maximum mold size
	250 x 250 mm

	Maximum short weight
	60 grams

	Maximum daylight opening
	450 mm

	Motor power
	3.75 kW

	Heater load
	2.5 kW

	Machine operating pressure
	105 bar

	Electrical system
	Time based control

	Maximum temperature
	220C









ROTATIONAL MOULDING MACHINE
Make		: VINODRAI Engineers Pvt. Ltd
Model	: EN 200 PLC
Specifications
	Suitable For
	Making plastic water storage
tank of  200 liters or plastic articles

	Power Requirement
	3HP 415V 3Phase

	Control
	PLC with Touch Screen

	Fuel
	LPG

	Material Used
	LLDPE

	Rotation
	Biaxial

	Major(X) & Minor(Y) Axis Speed Range  in RPM
	0–8 

	Maximum Temperature 
	210C

	Sensing Device
	Wireless temperature sensing device for measuring peak internal air temperature of the mould

	Size Of The Machine (LxWxH) in m
	3.4 x 2.4 x 2.0 




[image: ]


SAND MULLER 

Supplier: METSONIC ENGINEERS PVT LTD
Specifications
	Capacity
	75 kg.

	Pan diameter (internal) X ht 
	900 x 400 mm

	Roller diameter X width  
	400 x 90 mm

	Motor   
	3 hp 1440 rpm

	Rotation
	clockwise

	Spindle rpm    
	32

	Mulling time      
	4 to 5 minutes





[image: Image result for sand muller]











Welding Lab
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PLASMA PROFILE CUTTING MACHINE 
Make: ADOR
Model: Kingcut Smarty
Specifications:
	Machine overall width (without Cable Track) 
	1600 mm Aprox 

	Rail length: 
	3500 mm Aprox 

	Cutting width 
	1500 mm 

	Cutting length 
	3000 mm 

	Material to cut with OXY Fuel process: 
	Mild steel 

	Machine rapid speed: 
	6000 mm/Min 

	Gas Required 
	Oxygen and Acetelene or LPG 

	Cutting Thickness by Plasma 
	Max 16 mm with Pierce 20 mm from Edge 

	Cutting Thickness by Gas 
	5-150 mm 

	Programing accuracy 
	± 0.1 mm 

	Repeatability Accuracy 
	± 0.5 mm 










[image: D:\D Drive\WORKSHOP\WS 2019-20\WS MACHINARY PHOTOS AS ON 12032020\IMG_20200312_100018.jpg]




TIG WELDING MACHINE 
(Inverter based, digitally controlled, AC/DC pulse TIG-MMA Welding Machine (gas cooled)) 
Model: V 24 AC/DC, Mobile, Gas Cooled 
Make: LORCH Schweisstechnik GmbH, Germany 
Welding Range: 3 - 240 A
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MIG WELDING MACHINE
(Digital microprocessor controlled, Synergic Pulse MIG-MAG welding)
Make: LORCH Schweisstechnik GmbH, Germany
Model: S3 pulse Mobile Standard, Gas-cooled
Welding Range: 25-320 A
Synergic program for: Steel, Stainless Steel, Aluminum & Copper
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SPOT WELDING MACHINE
MAKE: GEMCO 
Model:
Specifications:	
	Rating
	4 KVA

	Main Supply
	230 V/50 Hz. Single Phase

	Throat Depth
	125mm

	· Weld ability in M.M.: M.S., S.S., Brass.
	

	· Maximum Thickness x 2: 0.8, 0.5, 0.
	






[image: Spot Welding Machines Manufacturer and Supplier from Ludhiana, Kitchen  Utensils welding machine]
WELDING GENERATOR

Make: ADOR
Model: SUPERGEN 320
Specifications:	
	Supply voltage
	415 Volts

	Phase
	3

	Power
	15.5/20.78 Kw/HF

	Open circuit voltage
	100 Volts

	Welding current range
	35 – 320 Amps

	Type of cooling
	Forced Air




[image: Ador Portable Welding Generator Set, Output Current: 300-400 A, | ID:  21163462633]

AC ARC WELDING TRANSFORMER

Make: ADOR
Model: TPA 303
Specifications:	
	Supply voltage
	380/415  Volts

	Phase
	3

	Power
	16.5 KVA

	Open circuit voltage
	66 Volts

	Welding current range
	40-300 Amps

	Type of cooling
	Forced Air
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Powder Metallurgy Lab 
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PLANETARY MICRO MILL
Model: PULVERISETTE 7(PREMIUM LINE)
Make: FRITSCH GmbH.
Specifications:
	Application
	Synthesis of micro, nano particles, mechanical alloying

	Working Principle
	Impact force

	Grinding stations
	2 No’s

	Grinding Bowls-Volume
	80 mL, 20 mL

	Bowl and Balls-material
	Tungsten Carbide

	Grinding ball diameter
	0.6, 5, 10 mm

	Max. feed size
	5 mm

	Grinding conditions
	Dry/wet/inert

	RPM
	Max. – 1100 
Operation - 1000

	Attachments
	GTM, Wet process emptying device, counterweights, inert gas


[image: Planetary Micro Mill PULVERISETTE 7 premium line / Description - fritsch.de]


PELLET PRESS 
Model: PP 25
Make: RETSCH
Specifications:
	Application
	Pressing pellets from powders

	Feed Grain Size
	<60 µm or <40 µm

	Max. Capacity
	25 Ton

	Operating capacity
	20 Ton

	Pressure force
	10-250 kN

	Die diameter
	32 mm

	Attachment
	Aluminum cups, free pressing



[image: RETSCH Evacuable Pressing Tools For Use With Pellet Press PP 25, 32mm dia.  Pellets RETSCH Evacuable Pressing Tools | Fisher Scientific]

[bookmark: _Hlk79405274]HIGH TEMPERATURE MUFFLE FURNACE
Make: NABERTHERM
Model: LHTC(T) 03/16
Specifications:
	Application 
	Sintering of metals and ceramics

	Max. temperature
	1600 °C

	Working temperature
	1500 °C

	Heating chamber dimensions
	120x210x120 mm

	Heating elements
	SiC rods

	Features
	Programable, retrieval of data, fresh air flap, exhaust pipe

	Attachments
	Rotameter, inert atmosphere



[image: Muffle Furnaces up to 1100 °C or 1200 °C | Nabertherm]

POTENTIOSTAT AND GALVANOSTAT
Make: Princeton Applied research
Model: VersaSTAT 3
Specifications:
	Application
	Energy Storage, Corrosion & Electrochemistry. 

	Voltage control (Potentiostat mode)
	

	Applied voltage range
	± 10 V

	Applied voltage accuracy
	±0.2% of value ± 2 mV

	Current control (Galvanostat mode)
	

	Applied current range
	± 2 A

	Minimum current range / resolution 
	± 200 nA / 60 pA

	Impedance (EIS)
	

	Mode 
	Potentiostatic / Galvanostatic

	Frequency range 
	1 MHz

	Software
	VersaStudio

	Attachments
	Corrosion cell, platinum, calomel, Ag/AgCl reference electrodes.


[image: VersaSTAT Series | Single Channel Potentiostats | AMETEK SI]






WEIGHING BALANCE

Model	: Quintix 6102 -10IN

Make	: Sartorius
Specifications:
	Weighing Capacity
	6100 g

	Readability	
	10 mg

	Repeatability	
	10 mg

	Linearity Deviation
	20 mg

	Weighing Pan Size
	Ø180 mm




[image: Quintix® Analytical Balance]
MUFFLE FURNACE 
(With PID Controller & Digital Timer)

Model	: MSI – 73

Make	: META Lab 

Specifications:

	Temp. Range 
	1200oc

	Working Temp.
	1150oc

	Accuracy
	+/- 1% FSD

	Power Rating
	3.5 K.W

	Size
	12"X6"X6"





[image: Image result for muffle furnace]


VIBRATORY SIEVE SHAKER
Make	: M/s. FRITSCH GmbH
Model: ANALYSETTE 3 PRO
Specifications:
	Method of analysis
	sieving

	Sieving action
	two-dimensional

	Dry sieving
	

	Measuring range
	20 µm - 63 mm*

	Max. sample quantity approx
	for sieves < 63mm:upto 2 kg* for sieves < 100 µm: up to 100 g*

	Sieving time approx.
	3 - 20 min*

	Wet sieving
	

	Measuring range
	20 µm - 10 mm

	Max. sample quantity approx.
	20 - 100 g*

	Sieving time approx.
	30 - 60 min*

	Further details
	

	Sieve diameters
	100 mm, 200 mm or 8"

	Max. number of sieves per sieve stack
	10 (50 mm height), 16 (25 mm height)

	Max. weight of sieve stack
	3 kg

	Max. height of sieve stack
	550 mm

	Amplitude
	0.1 - 3 mm



[image: http://www.fritsch-international.com/fileadmin/_processed_/csm_A-3-SPARTAN_213587d01f.png]







Machining Shop
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UNIVERSAL MILLING MACHINE
Model: UF 2
Make: BFW
[image: C:\Users\Admin\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\WP_20150720_15_52_54_Pro.jpg]Specifications:
	Longitudinal movement

	Automatic
	800 mm

	Manual
	830 mm

	Transverse movement

	Automatic
	230 mm

	Manual
	260 mm

	Spindle taper
	ISO 40

	Speed range
	45 – 2000 rpm

	Clamping area
	1350 mm x 315 mm

	T-slot / width / CD
	3 Nos/14 mm/63 mm

	Feeds:

	

	Longitudinal
	16 – 800 mm/min

	Cross
	16 – 800 mm/min

	Vertical
	4 – 200 mm/min

	Swivel range of table to both sides
	45

	Milling spindle Motor
	5.5 kW

	Feed Motor
	1.5 kW

	Maximum safe load on table
	400 kg






HORIZONTAL / VERTICAL MILLING MACHINE

Make  : BATLIBOI 
Model : BFH-5 
Specifications  :	
	Longitudinal movement

	Automatic
	810 mm

	Manual
	810 mm

	Transverse movement

	Automatic
	275 mm

	Manual
	280 mm

	Spindle taper
	ISO 40

	Speed range
	45 – 2000 rpm

	Clamping area
	1350 mm x 320 mm

	T-slot / width / CD
	3 Nos /14 mm / 63 mm

	Feeds:

	

	Longitudinal
	14 – 900 mm/min

	Vertical
	4 – 250 mm/min

	Cross
	14 – 900 mm/min

	Milling spindle Motor
	5.5 kW

	Feed Motor
	1.5 kW

	Maximum safe load on table
	275 kg


[image: C:\Users\Admin\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\WP_20150720_15_52_42_Pro.jpg]





SHAPING MACHINE
Make :  SAGAR
Model :  SM 18 “
Specifications :	
	Stroke length
	18 “


	Working surface of table
	407mm X 292mm

	Maximum size of tool shank 
	32mmX16mm

	Range of ram speeds (Stroke Per Minute)
	17,25,50,75

	Motor Capacity & Speed
	1.5KW &960rpm


[image: C:\Users\Admin\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\WP_20150720_15_52_17_Pro.jpg]













VERTICAL SLOTTING MACHINE
Make  :  Daljith
Model  :  DS –10
Specifications  :	
	Stroke 
	10’’

	Rotary table
	15’’

	Longitudinal movement
	12’’

	Cross movement
	10’’

	Cutting Speed of RAM (Per Minute)
	40x60

	RAM Adjustment
	12’’

	Throat Depth 
	11’’

	Distance from the Tool to the Main Column
	14’’

	Motor Capacity 
	1.5kw 










[image: C:\Users\Admin\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\WP_20150720_15_52_28_Pro.jpg]




HIGH SPEED PRECISION LATHE MACHINE 

Make		: 	HMT Ltd
Model		: 	NH26/1500
Specifications:
	Height of centres
	260 mm

	Dist. between centres
	1500 mm

	Swing over bed
	575 mm

	Swing over cross slide
	350 mm

	Spindle Nose/Bore
	A2-6/53 mm

	Feed range (longitudinal)
	0.04 – 2.4mm/rev

	Feed range (cross)
	0.02 – 1.2mm/rev

	Spindle speed range
	40 – 2040rpm

	Spindle power
	11KW


[image: High Speed Precision Lathe NH 22/26/32]



RADIAL DRILLING MACHINE
Make: Batlibai
Model: BVR 3
Specifications:
	Max.drilling diameter in Steel
	32 mm

	Max.drilling diameter CI
	35 mm

	Drilling Radius max / min
	930 / 340 mm

	Vertical Traverse of Arm
	520 mm

	Horizontal Movement of Drill Head
	590 mm

	Drilling Motor Power
	1.5 kw












[image: E:\WORKSHOP\WS PHOTOS\Radial drilling machine.JPG]















LATHE MACHINE (7NOS)
Make: Gujarat Lathe Manufacturing Co. Pvt. Ltd
Model: PANTHER 1350 / 1 Series
Specifications:

	Swing
	335 mm

	Dist. between centres
	540 mm

	Swing over slide
	200 mm

	Slide movement
	210 mm

	Spindle Bore
	42 mm

	Taper bore in center sleeve
	MT 4

	No. of speeds
Range / RPM
	8 
45-938 

	Motor capacity
	1.5 kW



[image: Automatic Lathe Machine,Model: 1350-2, Super Scientific Suppliers | ID:  8821070697]















LATHE MACHINE(2NOS)

Make: Gujarat Lathe Manufacturing Co. Pvt. Ltd
Model: PANTHER 1650 / 1 Series

Specifications:

	Swing 
	410 mm

	Dist. Between Centres
	1000 mm

	Swing over Slide
	250 mm

	Slide Movement
	250 mm

	Spindle Bore
	42 mm

	Taper Bore in Center Sleeve
	MT 4

	No. of Speeds
Range / RPM
	8 
45-938 

	Motor capacity
	2.2 kW



[image: C:\Users\WORKSHOP\Downloads\Lathe machine.jpg]


SURFACE GRINDING MACHINE
 Make: HMT Machine Tools Limited
 Model: 452 P 
	Specifications :

	



	Work Table
	625 x 220 mm

	Spindle Motor
	1.5 kW

	Vertical Traverse
	280 mm

	Grinding Wheel Size
	200x20x31.75 mm

	Spindle Speed
	2800 rpm









[image: C:\Users\Admin\Desktop\mcs photos\surface grinder.jpg]












UNIVERSAL TOOL & CUTTER GRINDING MACHINE 
Make: HMT Machine Tools Limited
Model: 411
Specifications:

	Work Area
	750X 110 mm

	Max. Swing on Cutter Head
	305 mm

	Circular adjustment
	360

	Wheel Head Motor
	0.75 kW

	Swivel in Vertical plane
	180

	Vertical Adjustment
	200 mm
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UNIVERSAL CYLINDRICAL GRINDING MACHINE

Make: HI-LIFE MACHINE TOOLS LIMITED
Model: HL 500 
Specifications:

	Centre Height
	150 mm

	Swing Diameter
	295 mm

	Max. Grinding Length
	 500 mm

	Grinding Wheel Dia.
	400 mm

	Grinding wheel width
	40 mm

	Wheel Head Swivel
	+ / - 60 

	Work head Centre
	 MT 5

	Tailstock Centre
	MT 4

	Internal Grinding dia. range
	15-100 mm







PEDESTAL GRINDER
Make		: EIFCO Machine Tools (P) Ltd
Model		: MG 12
Specifications:

	Size of grinding wheel
	300 x 40 x 50.8 mm

	Wheel Centre distance
	645 mm

	Base to centre line of spindle
	860 mm

	Diameter of spindle bearings
	35 mm

	Power of motor
	2 HP

	Speed of Motor (rpm)
	1400 rpm

	RPM of Grinding Wheels
	1910 rpm


[image: Image result for pedestal grinder efico make]











POWER HACKSAW
Make: EIFCO Machine Tools (P) Ltd

Model: HP 300
Specifications:

	Max. Diameter
	300 mm

	Max. Square
	250 mm

	Stroke length (non adjustable)
	160 mm

	No. of speed strokes
	3

	Range of speed strokes (per minute)
	80 - 100 - 125

	Blade Size
	525 X 45 X 2.25 mm

	Power of main motor
	1.5 kW

	Power of coolant motor
	0.09 kW


[image: C:\Users\Admin\Desktop\mcs photos\hacksaw.jpg]









                     





Carpentry Section
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MULTIFUNCTION WOOD WORKING MACHINE
MAKE: JAI
MODEL: J-1010
Specifications:

	Surfacing capacity
	10"

	Max.planing width
	10"

	Thicknessing capacity
	7"

	Feeding speed-feet per minute
	21

	Cutter block speed- RPM
	4000

	Circular saw table size
	10"

	Max.circular saw diameter
	12"

	Power required - HP / RPM
	3/1440



[image: Image result for multi purpose wood planer cum saw jai make]













WOOD LATHE (5 NOS)
Make: JAI
Model: J 911
Specifications:

	Length of bed
	54"

	Width of bed
	8 ½"

	Height of centers
	6½"

	Admit between centers
	30"

	Approx. spindle speed - RPM
	700 / 1400 / 2800

	Face plate diameter
	7½"

	Power required HP/RPM
	1 / 1440



[image: Image result for wood turning lathes jai brand]
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