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Chapter 1 

Do�s & Do not�s for the System: 

     Chapter 1 .1      Do:  

 Read the User Manual in detail before operating the System. 

 As certain what tools and equipment are required to carry out the 

job. 

 Use proper tools to suit the job and avoid unnecessary dismantling. 

 Ensure that all nuts, screws, pipe connectors and covers are properly tightened. 

 Check the Oil Pressure before operation. 

 Check the proper grounding of the system before operating. 

 Check all the supplies voltage. 

 Make sure the coupling is tight before operating. 

 There should be no loose wiring and all the naked contacts are well insulated. 

 All the power supplies are in operation mode before running the application. 

 Make sure all rotating elements are covered. 

 Insulate electrical (internal and external) motor connections. 

 In case of high vibration in the system immediately shut down the testing. 

 Before starting the test ensure proper mounting of the motor with the pulley 

 Only trained/qualified service personnel are authorized to service the unit. 

 Connect the unit only to the recommended mains sockets. 

 Take extra care while installing or removing the cables. 

 Turn off the main MCB of the power supply when not to be used for a long time. 
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Chapter 1 .2  Do Not:  

 

 
 Do not touch any wire inside the panel.   

 Do not run the machine without lubrication oil in cam box. 

 Do not attend the unit when in operation. 

 Do not change the setting of pressure relief valve. 

 Do not touch any rotating part when in operation. 

 Do not put anything on the top of machine when in operation. 

 Do not put the system in irregular surface. 

 Do not change the disturb the setting of electrical instrument like Stroke counter, 

Temperature controller, RPM indicator, Discharge Volume  

  Do not run the motor/start test if the mounting bolts/fasteners are loose. 

 Do not tamper with the power supply trim pots as this may lead to change in 

voltage levels and damage expensive components. 

 Do not open the door of panel without turning OFF the main MCB. 

 Do not increase the voltage level of the power supply beyond the rated voltage of 

the test motor. 

 Do not pull the wires coming out of the test bench. 

 Do not start the test sequence without the coupling the motor with the shaft. 

 Do not tamper or change the wiring without the presence of trained        

NEOMETRIX Personnel as this may lead to unwanted results and also damage the 

components. 

 Do not open the cover of flywheel when the system is in operation. 
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Chapter 2.0 

Warnings: 

 Make sure that all electronic products are earth-grounded, to ensure Personal safety 
and proper operation. 

 
 
 
 
 
 
 
 
 
 

 Do not open the cover of flywheel when the system is in operation. 

 
 
 
 
 
 

 
 Rotating PARTS in the system please be careful. 
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 Chapter 3.0 

Description of Fuel Injection Pump Test Rig : 

An Injection Pump is the device that pumps fuel into the cylinders of a engine 

Traditionally, the pump is driven indirectly from the camshaft  by gears, chains or a 

toothed belt . Fuel injection pumps should be removed on a regular basis and tested and 

calibrated to assure that the each pump delivers the correct amount of fuel. Fuel injection 

pump should be calibrated to ensure that they deliver the correct amount of fuel. 

Fuel injection pump test rig is use to calibrate and test the fuel injection pump use in 

locomotive engines. Fuel injection pump delivery is measure through flowmeter in the 

form of discharge volume. The measurement is display on computer and Discharge volume 

meter.  

Mainly the fuel injection pumps of diesel engine are calibrated and tested , assuring that 

each pump delivers the required amount of fuel for given rack position. 
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MAIN MOTOR 10 HP 

RELIEF VALVE 

CALIBRATING OIL 
PUMP 

HEATER 

2 SET OF FILTERS 

MANIFOLD 

MOTOR 
0.5 HP 

UNIT MOUNTING 
PALTE 
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  Chapter 4 
 

   Introduction 

 
The system consist of a 45 liters tank consist of strainer, level sensor with low level cut off 

indicator interlocked with the test bench control unit , level gauge for measuring the level 

manually, air breather and 2 KW heater  and digital temperature controller to maintain the 

oil at working temperature @ 43 to 48 degree . Calibrating oil temperature is display on 

digital temperature controller as well as on computer. The system is operating at 40 PSI 

pressure. 

The test bench consists of self-contained close loop, continuous lubrication system for all 

moving parts. The lubrication pump is interlocked with test bench control to avoid 

operation of machine without lubrication.  

 
Chapter 4.1 Technical Specification: 
 

 Working RPM : 500 
 Working Stroke: 300  
 Operating Temperature : 43 to 48 degree 
 Operating Pressure : 40 PSI 
 Drive Motor : 10 Hp 
 Transfer Pump motor : 0.5 Hp 
 Oil used for calibration: - Diesel or Make IOCL 
 Oil used for Lubrication: - Servo super multigrade 20W40 

Specifications: - (a) Meets API CF/FS, and E-DL 2/E-PL           
2 OF IS: 13656-2002 specifications. (b) Recommended 
for automotive petrol and diesel vehicle 

 Maximum discharge: 401+4/-11 CC per 300 strokes at 28 mm rack position 
     351+5/-10 CC per 300 strokes at 30 mm rack position 

     
 Minimum discharge: 45+1/-5 CC per 300 strokes at 9 mm rack position 

     34+1/-5 CC per 300 strokes at 9 mm rack position 
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Chapter 4.2  Major Component : 
 
The complete rig is divided into 3 major parts which are as follow: 
 

1) Power Pack 
2) Drive motor with timings gear 
3) Cambox 

 
4.2 .1  Power Pack and Calibrating fluid supply: 

 
 A 45 liters supply tank in provided for storage of calibrating fluid.  A consist of 

heater of 2 KW mounted inside the tank to warm the calibrating fluid and control @ 

43 to 48 degree. The calibrating fluid is delivered to injection pump by transfer 

pump which is drive through motor of 0.5 Hp and located under the supply tank.      

 Accessories of Power pack:  

a) Level gauge: Level gauge are used to measure the level of oil manually 

b) Level Switch: Level gauge are used to measure the level of oil Electrically 

c) Air Breather 

d) Suction Strainer 

The 2 filters of 3 µ and 10 µ are provided after transfer pump. A adjustable pressure 

relief valve is provided which is set at working pressure @ 40 psi. After that the 

calibrating oil is transfer to header � 1 having length 1070 mm  , capacity 28 lts . 

The pressure and temperature is measure in the Header -1. The pressure is measure 

by Pressure transmitter and pressure gauge and the temperature is measure by 

Temperature transmitter and temperature gauge. The header -1 is use as reservoir. 

Then from header 1 the calibrating fluid is transfer to unit through ball valve and 

accumulator. 
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The accumulator is use to supply the constant pressure to the unit. The diaphragm 

type accumulator having 2.5 lts capacity is use in the supply system. The 

diaphragm accumulators functions by drawing in fluid from the hydraulic 

circuit when the pressure increases and thus, compresses the gas. It returns this 

energy to the circuit as the pressure decreases by the expansion of the gas. 

When the test start then the calibrating fluid is transferred to Header-2 through unit 

then from header- 2 the fluid is transfer to flow meter which calibrate the flow in 

Liter per minute. Then from flow meter is oil is return to tank . 

 

4.2 .2  Drive motor with timing gear arrangement: 

This arrangement consist of drive motor of 10 hp which consist 1 st  pulley , then 

from 2nd  pulley the power is transmit to large through  V- belt drive . 

The speed of drive motor is accelerate and deaccelerate and is controlled by 

adjustable variable frequency drive. 

The large pulley consist of shaft of 30mm diameter, the power from shaft is 

transferred to small gear. From Small gear the power is transmit to large gear 

through timing chain and the large gear consist shaft which transmit he power to 

flywheel.  

A flywheel is a rotating mechanical device that is used to store rotational energy. 

Flywheels have a significant moment of inertia, and thus resist changes in rotational 

speed. The amount of energy stored in a flywheel is proportional to the square of 

its rotational speed.  

A flywheel of 750 mm diameter is provided. The moment of inertia of flywheel is 

525 pound feet square. 
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4.2 .3 CamBox:  

 

A cambox with cam is provided with mounting pump plate on the top of cambox. A 

main drive shaft of 70 mm diameter passes through cambox having cam mounted on 

the shaft. Fuel injection pump is driven by camfollower which rides on the cam. The 

lubrication of cam follower assembly is provided by lubrication oil inside the 

cambox. Lubrication oil is circulated from the base of the cambox and lubricates the 

cam and camfollower assembly. 
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Chapter 5  Operating Procedure 

 
 
Chapter 5 .1 Testing of Pump at FULL  SPEED: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

a) Step 1: 
Set the adjustable rack position at the Full setting.  Insure that all connection is tight. 
Now Switch On Power supply . 
 

b) Step 2: 
Open the inlet ball valve and switch ON the TRANSFER PUMP selector switch to 
start the calibrating fluid supply circuit. 
  

c) Step 3: 
Turn the selector switch to SPEED 2.  
 

Power Supply 

Transfer  Pump 

Drive Motor ON 

Power Supply Off 

Speed Control  

Emergency 

System  Interlocking 

Counter Reset 

Manual Speed Control 

Counter Start 

Operating Panel 
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d) Step 4: 
Switch ON the DRIVE MOTOR to start the timing gear arrangement along with 
camfollower. Insure that the drive motor automatically run at the speed of 500 
RPM. 

 
e) Step 5:  

Now Press the START COUNTER PUSH BUTTON. As soon as start push button 
is push stroke counter begin to start the 300 stroke in ascending order and is shown 
on stroke counter digital display. As soon as one test is complete stroke counter 
display reset to zero by pressing Reset Push Button. 
     As the start counter is push, simultaneously the calibrating fluid will be 
diverted to measuring flowmeter and parallel the stroke counter begin to count. 
 

f) Step 6: 
Read and record the amount the amount fluid through flowmeter. 
 

a) Step 7: 
In the case of manual speed control selector switches to middle position and adjust 
the RPM manually. 
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Chapter 5 .2 Testing of Pump at IDLE SPEED: 
 

b) Step 1: 
Set the adjustable rack position at the idle setting.  Insure that all connection is tight. 
Now Switch On Power supply. 
 

c) Step 2: 
Open the inlet ball valve and switch ON the TRANSFER PUMP selector switch to 
start the calibrating fluid supply circuit. 
  

d) Step 3: 
Turn the selector switch to SPEED 1.  
 

e) Step 4: 
Switch ON the DRIVE MOTOR to start the timing gear arrangement along with 
camfollower. Insure that the drive motor automatically run at the speed of 500 RPM. 
Adjust rack position of pump to 9 mm. for both pumps 15mm & 17mm. 
 

f) Step 5:  
Now Press the START COUNTER PUSH BUTTON. As soon as start push button 
is push stroke counter begin to start the 300 stroke in ascending order and is shown 
on stroke counter digital display. As soon as one test is complete stroke counter 
display reset to zero by pushing Rest button . 
     As the start counter is push, simultaneously the calibrating fluid will be 
diverted to measuring flowmeter and parallel the stroke counter begin to count. 
 

g) Step 6:  
Read and record the amount the amount fluid through flowmeter. 
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Chapter 5.3   When the test of pump is over: 
 

a) Step 1:  
Switch OFF the Drive motor 

b) Step 2:  
Switch OFF the transfer pump. 

c) Step 3: 
Open the High pressure tube. 

d) Step 4:  
Remove the injection pump. 

e) Step 5: 
Switch Off the power supply.  
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Chapter 6 Bill Of Material 

Project :- FIP 
     Hydraulic BOM 

S.No. Item Name Item Description   Make Qty. 

1 Tank   Capacity : 45 lts  ,  Dimension   
420X250X670 mm3                    Neometrix made Neometrix 1 

2 Suction 
Strainer 

Working at 8 lpm, End 
Connection:1/2'' threaded 
BSPP 

 
S C 3  - 0 0 5,  End 
Connection : G1/2                                            Hydroline  1 

3 Level Gauge  0-254mm Visible Range  
LG2 - 10  Hydroline  1 

4 Heater 2KW, Immersion HEATER in 
SS 304, Length 150 mm , 
Socket 1.5�, 230 Volt , 2000 

Watt    ,contact type Standard Baba Heatting Edge  1 
5 Ball valve Port size :1/2 '' BSP both side  

   3 

6 

Pump  for 
0.5 hp motor 

Flow rate 8  lpm , port size 
NPT :-    1/4" X 1/4" , US 
GPM :- 2.2, M3/hr. :- 0.5 

PG0A 200-530 

Yuken 1 
7 Motor  Speed: RPM 1370 ,0.5 Hp, 

4pole motor, Foot Mounted 

           HX71B4                                                                                        ABB 1 
8 Inline 

Pressure 
Line Filter  

Working at 40 psi  8 lpm, 10 
micron: End Connection : 1 
inch on both side 

40-LE-0005-H10XL-A-
00-07-0-RO-V-00 

Rexroth 1 
9 Electrical 

indicator 
Working at 40 psi , , 8 lpm, 10 
micron 

40-LE-0005-H10XL-A-
00-07-0-RO-V-00 Rexroth 1 

10 Inline 
Pressure 

Working at 40 psi , 8 lpm, 3 
micron, End Connection : 1 

40-LE-0005-H3XL-A-00-
07-0-RO-V-00 Rexroth 1 
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Line Filter  inch on both side 

11 Electrical 
indicator 

Working at 40 psi , 8 lpm, 3 
micron 

40-LE-0005-H3XL-A-00-
07-0-RO-V-00 Rexroth 1 

12 Pressure 
Relief valve  

Manifold Mounted Set @ 40 
psi, manual fine control,  End 
Connection : 1/2 " DBDH  10P 1X/25 Rexroth 1 

13 Hearder-1 Length 820 mm  Standard Neometrix 1 
14 Pressure 

Transmitter 
Pressure Transmitter with 
Piezoresistive Sensor, 
Specifications according to the 
data-sheet PE81.01Wetted 
parts of SS1.4571, Case of 
SS1.4571 (IP65),Accuracy: 
±0.25% of FSD (BFSL), 1 year 

stability: ≤ 0.2% of 

FSDResponse Time: ≤ 1 ms, 

Repeatability: ≤ 0.05% of 

FSD,Adjustability of zero/ 
span: ±10%Medium 
Temperature: -30 to 100 Deg. 
C, Ambient Temperature: -20 
to 80 Deg. CPower supply DC 
10...30 V (Reverse Polarity & 
short circuiting 
protected)Output signal 4...20 
mA, 2-wire at 1000 Ohms load 
resistanceElectrical connection: 
4-pin L-plug DIN EN 175301-
803, IP 65Shock Resistance: 
1000g, Vibration Resistance: 
20gProcess connection of 
SS1.4571, End Connection 
1/2"BSP(M)Range: 0- 10 
Bar,  S-10 Wika  1 
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15 Pressure 
Gauge  

Specification: 0-
10(kg/cm2)1%Accuracy½� 

BSP male with Lower back 
mounted with front panel 
mounted  Glyceriene Filled 
,Indication only in psi & 
kg/cm2 , PM 02.02 casing with 
bayonet bezel of SS, with 
blow-out disc, window of 
laminated safety glass, 
Bourdon Tube in SS1.4571,SS 
movement, accuracy class 0.5, 
Ingress protection: IP65,Over-
range protection: 130% FSD, 
Medium Temperature ≤ 

2000CLower back connection 
of SS1.4571                          
End Connetion 1/2" BSP(M)  233.50.100 Wika /pyramid 1 

16 Temperature 
Gauge  

Accuracy:+/-1%FSV  
Stem OD 8mm WIKA Gas 
actuated thermometer, stainless 
steel series,  nominal size 100, 
with capillary . 
Case: stainless steel, Stem 
material: stainless steel ,Design 
of connection: 4, compression 
fitting, sliding on stem 
Process connection: 1/2 '' 
BSP(M) 
Stem diameter: 8 mm Stem 
length: 80mm , Capillary: 
stainless steel with SS316 
armouring, Capillary length: 
3m , Design of case mounting: 
Panel mounting Stainless steel 
Connector position: axial 
Location of process 
connection: Process connection 
at stem 
Scale range: 0...100°C F73.100 H-Guru 1 
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Chapter 7 
List Of Attachment 

17  RTD RTDwith 5m long PTFE 
insulated, SS braided 3-core 
cableElement: Simplex, 3 
WireCalibration: As per 
DIN43760, Range: 0-100 Deg. 
CInsulation: Mineral 
(Compacted MgO)Sheath: 
SS316, OD: 6 mm, Length 
below head: 60 mmProcess 
connection:1/ 2''BSP(M), 
adjustable compression fitting,  

RH06S-W3-A3-2-ABP12-
60-100-5TT Radix 1 

18 Accumulator Diaphragm accumulator 
,Capacity: 2.5 lts with 
florocarbon seal, Accumulator 
Shell: Carbon steel, End 
Connection : M 18X 1.5 AM-2.5-V-30-CMO EPE 1 

19 Filler 
Breather  

Flange mounted , tank top 
mounted FSB 25 Hydroline  1 

20 Header-2 Length : 700 mm Standard Neometrix 1 
21 Flow Meter Working at 40 psi , Max 

pressure: 5 bar ,                 
END connection :1/2 inch 
VCO fitting   CMF010M334N6BZEZZZ Emersion 1 

22 Level switch stem length : 450mm 

SDN-102  
Shridhan Automation  

1 

23 
Panel Dimension:1140x745x1500mm 

3    Standard 1 
24 Hoses 1/2 inch, Length: 750 mm   Parker 1 

25 
Circular 
Level Gauge 

Plastic sight glass, 3/4 inch 
BSPP SGP 06 Hydroline 1 
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Chapter 7.1 List Of Drawings: 
 
7.1.1 Mechanical circuit diagram 
7.1.2 Electrical circuit diagram 
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Chapter 8 

Chapter 8.1  MAINTENANCE  
 
Chapter 8.1.1  Daily Check: 

 
a) Check the cambox oil level. Insure that oil level inside the cambox will be 

at the midpoint of level gauge. 

b) Check the calibrating oil fluid level on level gauge on the tank. Insure that 

the minimum oil inside the tank is ¾ of the height of the tank. 

c) Check the proper grounding of the system before operating. 

d) Make sure the coupling is tight before operating. 

e) Ensure that all nuts, screws, pipe connectors and covers are properly 

tightened. 

f) Make sure that the proper support is given to the bed by anti-vibration 

mounting pad. 

 
Chapter 8.1.2 Halfly Check:  

    

a) Drain  the cambox lubrication oil and replace with new oil  

b) Apply small amount of grease to timing gear and chain. 

c) Lubricate all the plumber block with grease 

d) Clean the filter by removing the filter element located after supply tank. 
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Chapter 9 

 

Spare Part List:  

a) Roller for cam box 
b) Filter element with O ring and Strainer 
c) Rubber coupling for calibrating oil pump 
d) Flexible pipe for unit injector 
e) Oil seal for cam box 
f) Anti-vibration mounting pad 6 pieces 
g) Oil level controller with sensor 
h) Single phase preventor 
i) Earth leakage circuit breaker 
j) Test stand injector 
k) Pipeline connecting  FIP  
l) Signal conditioning card 
m) Digital Panel indiactor 
n) Panel Light 
o) Lights 
p) Pressure Gauge 
q) Pressure transmitter 
r) Pressure Regulator 
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Chapter 10  Catalogs 

Chapters 

10.1 Pump 

10.2 Motor 

10.3 Filters 

10.4 Accumulator 

10.5 Plumber Block 

10.6 Flowmeter 

10.7 Level Gauge 

10.8 Pressure Relief Valve 

10.9 Air Breather 

10.10 Circular Level Gauge 

10.11 Level gauge 

10.12 Suction Strainer  
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Chapte10.2 MOTOR: 
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Chapter 10.3   FILTER: 
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Chapter 10.4  ACCUMULATOR:  
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Chapter 7.14 PROXIMITY SENSOR: 
 
Cylindrical Proximity Sensor E2K-X, Make: - OMRON, General purpose Threaded 
capacitive Sensor. 

 Product Line up with M12, M18, and M30 Models. 
 Fixed sensing distance requires no sensitivity adjustment.  

 
 
 
Ordering information 
Sensors 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sensing Objects 
The maximum sensing distance will decrease if the sensing object is a non-grounded metal 
object or dielectric object.  

 Sensing Object Material the E2K-X can detect almost any type of object. The 
sensing distance of the E2K-X, however, will vary with the electrical characteristics 
of the object, such as the conductance and inductance of the object, and the water 
content and capacity of the object. The maximum sensing distance of the E2K-X 
will be obtained if the object is made of grounded metal.  

 There are objects that cannot be detected indirectly. Therefore, be sure to test the 
E2K-X in a trial operation with the objects before using the E2K-X in actual 
applications. 
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Chapter 7.15Timing Chain: 
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