
User Manual-A1110                                                                                   
���NEOMETRIX 

   
 

                      Mahindra & Mahindra 

 

 

User & Maintenance Manual Document 

 

Hydraulic Test Rig of Rear Cover Sub Assembly 

Test Rig No.:- A1110 
 
 
 
 
 

 

 

 
Submitted by: 

Neometrix Engineering (P) Limited 
E-148, Sec-63 
Noida (U.P.) 
Pin-201301 

+91-120-4500800-100 lines 
www.neometrix.in 

 

http://www.neometrix.in


User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

Table of Contents 
 
1. About company�������������������������. 
 
2 .Description & Introduction of Hydraulic Test Rig����������� 

3. Safety Precaution����������������������������������� 

4. Do�s & Don�ts for the System��������������������������� 

5. Testing Procedure���������������������������������.. 

6. Bill Of Material 

6.1 Bill Of Material Of Main Hydraulic Power Pack��������������� 

6.2Bill Of Material Of Loading Power Pack������������������� 

7. Mechanical Circuit Drawing����������������������������. 

7.1 Mechanical Circuit Drawing Of Main Hydraulic Power Pack�������.. 

7.2 Mechanical Circuit Drawing Of Loading Power Pack�����������. 

7.3 Electrical drawing  

8. Power Pack Description�����������������������������. .      

9. Maintenance Schedule  

10. Catalog 

 

 

 

 

 

 

 

 



User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

Company Introduction  



User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

 

About Company 

NEOMETRIX Engineering Pvt. Ltd. is a complete engineering solutions company based in 

New Delhi. 

We specialize in CUSTOM BUILT Data Acquisition Systems. 

We have expertise in various engineering domains like Complete PC Based Automation 

Solutions, Controlled Monitoring and Simulation Design Architecture, Electronics/ 

Electrical Test Benches, Fluid Systems, Chemical Processes, Chemical Engineering, 

Hydraulics, ATF, Mechanical, Pneumatic, Oxygen/ Helium (High Purity Gases). 

We have experts in Mechanical Engineering, Electrical/ Instrumentation Engineering, 

Software, Civil Engineering, Aeronautical engineering and other engineering fields. 

The company has a team of ~80 highly qualified engineers and has an experience of 

more than 100 successfully delivered projects. We are very closely working with HAL, 

RDSO, Railways, Defence Establishments, Labs and Private Industries. 

The founder is graduate from IIT Kanpur and the company remains very closely linked 

with IITs. We utilize the expertise available there as and when required. Neometrix is 

working with IIT professors on several consultancy projects. We take extensive 

consultancy help from IIT. 

Neometrix has an extensive VENDOR Base in NOIDA/New Delhi (NCR Region) and 

complete system integration is implemented at its NOIDA facilities. 

Neometrix NOIDA facility is a 10,000 sq. feet state of the art office infrastructure 

housing 50+ engineers from various engineering domains. 

With such alliances and our own detail engineering capabilities, we are in a position to 

deliver you state of the art world class Engineering Systems and facilities. 
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We have supplied following Test Rigs/ Systems to various customers, mainly in 

DEFENCE (Please note that not all systems are mentioned here): 

(i) Fully Automated Computerized Universal General Purpose Hydraulic Test Bench 
(ii) Computerized Rudder Test Equipment 
(iii) Computerized Tail Plane Test Equipment 
(iv) Computerized Booster Test Equipment: Please note that the Operating 

Temperature in this is rig is 120  Degree C. 
(v) Computerized Pneumatic Test Bench 
(vi) PC Based Automation of Jaguar Alternator Test Bench 
(vii) Fully Automated PC Based Ejection Release Unit Test Bench 
(viii) Fully Automated PC Based Timer Test Benches 
(ix) Fully Automated PC Based Counter Test Benches 
(x) Fully Automated PC Based Static Inverter Test Bench 
(xi) Fully Automated PC Based Display Test Bench 
(xii) Fully Automated Universal Hydraulic Test Bench for SU 30 project. 
(xiii) Fully Automated Avitron Test Bench 
(xiv) Multiple (~10 Nos.) Oxygen Test Benches for SU 30 project 
(xv) Pneumatic PC Based Gauge Pressure switch Test Rig 
(xvi) Pneumatic PC Based Absolute Pressure switch Test Rig 
(xvii) NPRC (Nozzle Pressure Ratio) Test Rig (ATF Based) 
(xviii) DTSN Pump Test Rig (ATF Based) 
(xix) Data Acquisition System for Air Brake Lab (RDSO) 
 
 
 
 
 
 
 
 
 
 
 



User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

 
 
 
 
 
 

 
Hydraulic Test Rig 
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Description & Introduction of Hydraulic Test Rig: 
 

Hydraulic test Rig are use for testing of rear cover sub assembly of a tractor  by using hydraulic power 
pack . It consist of: 

 

1) 3-Phase induction motor ( 20HP,3HP,2HP) 

2) LVDT- It is used as an electrical transformer for measuring linear displacement.  

3) Actuator- For creating impact pressure.  

4)  PC and touch screen display system-For control and logic for the machine functioning. 

5) Control Panel-For 3 phase supply to motor, drive and control hardware. 

6) RTD to measure the temperature electrically in current form. 

7) DC valveare allow fluid flow into different paths from one or more sources. 

8) Relief Valveused to control or limit the back pressure 

9) Non return Valvenormally allows fluid to flow through it in only one direction 

10) Pump is a device used to displace the fluids 

11) Temperature gauge are used to measure the temperature mechanically. 

12) Pressure Gauge are used to measure the  pressure mechanically 

13) Heater(4 Kw) each. 

14) Temperature Transmitter are used to measure the temperature  

15) Pressure Transmitter are used to measure the   
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Safety Precautions  
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Safety Precautions: 

 For safety Purpose Please go Through the USER MANUAL thoroughly 
before performing any Test on this Test Bench. 

 

 Before performing any test on the test bench see whether all the toggle 
switches are in there respective position  in accordance with the manual. 

 

 Please read this manual before operating the system and follow the 
instructions carefully. 

 

 Signal words CAUTION and NOTE have special meanings. 
 

 CAUTION indicates a potentially hazardous situation which, if not 
avoided, may result in damage. 

 

NOTE indicates information to assist maintenance and better running of the 

system. 

 

 Make sure that all electronic products are handled properly, to 
ensure Personal safety and proper operation 
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Do�s& Don�ts for the System: 

 

Do�s: 

 

 Read the User Manual fully before operating the System. 

 Check the proper closing of the Supply Voltage of the system     

When not in operation. 

Don�ts: 

 

1. Never work on the drive, motor cable or motor when input power is 
applied. 
 

2. Don�t touch any Circuitry inside the panel. 
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TESTING PROCEDURE 
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TESTING GUIDELINES: 

User must follow these steps to execute the Program. 

1) First step is to ON the 3 phase supply from the main supply board.  

 

 

2) Press POWER SUPPLY ON green button   on the front panel to start the machine 

3)Follow all software instruction at the time of execution 
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4)Then Press SYSTEM ON button on the front panel to start the system. 

AUTO  mode: 

In AUTO mode all the control is done by Front  control panel 

1) Press the selector switch on AUTO mode. 

2) Start both the heater   through toggle switch wait until the temperature of oil reaches to 
40-50 degrees centigrade in summer & 50-60 degrees centigrade in winter. 

3) Now start the clamping motor to ON position through toggle switch check that the 
pressure at the clamping gauge is 200 bar.  

4) Checking of external stopper (clamp) by the auxiliary panel 

a) Turn the toggle   1 towards ON side (up position) to clamp the unit. 

b) Turn the toggle   1 towards ON side (down position) to decamp the unit. 

5) Now start the Unit main motor . 

a) Start unloading valve and adjust the pressure @ 165 bar on gauge  by using relief cum 
unloading valve. 

6) Now start the loading motor to ON position through toggle switch. 

 

  

 

 

 

 

 

 

 

Clamping motor 

Unit Motor 

Heater 

Unloading valve 

Loading motor 

Switching valve 
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7) Then start testing at full load & full engine rpm (Type A) 

a) Turn the selector switch no. 1 towards 16/24 lpm discharge side & check the oil flow 
at flow meter unit LCD. It should be 16/ 24  lpm at this position (   16 lpm for 1000 kg & 
24 lpm for 1500 kg. 

b) Turn the selector switch no. 2 toward on side & check the oil pressure at gauge no. 2. 
The pressure at gauge no. 2 should be 35/45 Kg/cm sq. (35 Kg/cm sq.  for 1000 Kg & 45 
Kg/cm sq.  for 1500 Kg) 

c) Raise the position lever upward, the lift arm should go upward within 2.3-2.6seconds. 

 

8) Then start testing at full load& engine idle rpm (Type B). 

a) Turn the selector switch no. 1towards 5/7lpm discharge side & check the oil flow at 
flow meter unit LCD. It should be 5/7lpm at this position (5lpm for 1000 kg & lpm for 
1500 kg. 

b) Turn the selector switch no. 2 toward on side & check the oil pressure at gauge no. 2. 
The pressure at gauge no. 2 should be 35/45 Kg/cm sq. (35 for 1000 Kg & 45 for 1500 
Kg) 

c) Raise the position lever upward, the lift arm should go upward within 2.3-2.6 seconds. 

9) Now raise the lift arm and check all the above conditions raise until the 
unit crack pressure @ 165 bar. 

 

 

 

 

 

Front panel 
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MANUAL mode: 

In manual mode all the control is done by back control panel 

1) Start both the heater wait until the temperature of oil reaches to 40-50 degrees 
centigrade in summer & 50-60 degrees centigrade in winter. 
 

2)  Press CLAMP MOTOR push button on the hydraulic panel to start the clamp 
motor and finally clamp the unit. 
 

 

 

 

 

 

 

 

 

 

 

3)  Now start the Unit main motor  

a) Start unloading valve and adjust the pressure @ 165 bar by using relief cum unloading 
valve. 

 

 

Actuator motor Clamp motor 
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4) Press on the ACTUATOR MOTOR   push button on the hydraulic   panel   to start the actuator. 
Cylinder motor. 

 

 

 

 

 

 

 

 

5) Then start testing at full load & full engine rpm (Type A) 

a) Turn the selector switch no. 1 towards 16/24 lpm discharge side & check the oil flow 
at flow meter unit LCD. It should be 16/ 24  lpm at this position (   16 lpm for 1000 kg & 
24 lpm for 1500 kg. 

b) Turn the selector switch no. 2 toward on side & check the oil pressure at gauge no. 2. 
The pressure at gauge no. 2 should be 35/45 Kg/cm sq. (35 Kg/cm sq.  for 1000 Kg & 45 
Kg/cm sq.  for 1500 Kg) 

c) Raise the position lever upward, the lift arm should go upward within 2.3-2.6seconds. 

 

 

 

 

 

Unloading Valve Heaters 
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6) Then start testing at full load& engine idle rpm (Type B). 

a) Turn the selector switch no. 1towards 5/7lpm discharge side & check the oil flow at 
flow meter unit LCD. It should be 5/7lpm at this position (5lpm for 1000 kg & lpm for 
1500 kg. 

b) Turn the selector switch no. 2 toward on side & check the oil pressure at gauge no. 2. 
The pressure at gauge no. 2 should be 35/45 Kg/cm sq. (35 for 1000 Kg & 45 for 1500 
Kg) 

c) Raise the position lever upward, the lift arm should go upward within 2.3-2.6 seconds. 

7) Now raise the lift arm and check all the above conditions raise until the 
unit crack pressure @ 165 bar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

 

 

 

 

 

 

 

 

 

 

BILL OF MATERIAL 
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BILL OF MATERIAL OFUNIT HYDRAULIC POWER PACK 

S. Ckt 
No. 

Item Specification Model No. Make Qty 

1 1 Reservoir Tank capacity: 500 
Liter                                          
Material : MS 

Fabricated, 
As per Drawing 

Hydmark 1 

2 2 Filler Breather Flange mounted,  
tank top 
mounted720 lpm 

FSB-25 Hydroline 1 

3 3 Level Gauge  Visible Range 
:76mm,                               
Total 
Length:159mm ,                                                      

LG2-10 Hydroline 1 

4 4 Level indicator Low Level SDN 102 Shridhan 
Automation  

1 

5 5 Drain Valve Full Bore,                      
CS BODY,                                                         
G1/2 Both side 

DN20314PN30 Leeflow 1 

6 6 Temperature 
Gauge with 
Calibration 
Certificate 

Range: 0 to 100 
degree C,                     
Dial Size: 4�,                                                      
Stem length: 250 
mm(approx.)                      
stem diameter: 8 
mm,                                          
Process Connection 
: 1/2� BSPP 

3825-B9-11 Wika 1 

7 7 RTD Range: 0 to 
150Degree C,                                   
Stem length: 300 
mm(approx.)                         
Stem diameter: 8 
mm,                                          
Process Connection 
: 1/2� BSPP , 3-wire 
connection ,Output 
:- 4-20 mA 

PT-100 Waaree 1 

8 8 Suction Strainer 149 micron,                                                               
60 LPM Flow 
Capacity 

SC3015 Hydroline 2 
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9 9 Suction valve with 
Limit switch 

  3SE3 100 -1E Siemens 1 

10 10 Heater Heating 
Capacity=4KW 

OHST40157/.5 Escorts 2 

11 11 Baffles  For providing 
restriction of large 
size impurities 

Fabricated MS Standard 1 

12 12 External Gear 
Pump 

Working pressure 
Max-210 bar                                                             
Displacement:- 8.3 
CC 

2.00686E+11 Buckher 1 

13 14 Electric Motor  Flange+ Foot 
mounted,                                                                
15 KW/20HP, 
2995rpm,26A                                                                       
Run though 
Variable Frequency 
Drive  at various 
speed  

HX160MLD4 ABB 1 

14 15 Bell housing & 
Geared Coupling 

To suit the above 
motor & pump 

  Standard 1 

15 16 VFD  for above 
motor 

To vary the 
frequency through 
the drive 
corespondingly to 
vary the speed of 
the motor , 15KW 

ACS-550 ABB 1 

16 17 High pressure hose  3/4", Length As per 
requierment 

W.P.275BAR4000PSI Parker 1 

17 18 NRV Cracking Pressure:- 
0.5 Bar,                           
NG-20, inline 
mounted 

RV-20-01.X/H Rexroth 1 

18 19 Pressure Gauge 
with calibration 
certificate 

Range:- 0-260 bar ,                
Dial size:- 4" ,                                                                 
1/2" BSPP 
connection , line 
mounted 

232.50.100 Wika 1 

19 20 Pressure 
Transmitter with 
calibration 
certificate 

Range:- 0-300 bar ,                                            
Process connection 
1/2" BSPP  

S10 Wika 1 
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20 21 Relief cum 
Unloading Valve     

DC Valve,       4/2                                                 
Normally Open  

3WE6B62/EG24N9K4 Rexroth 1 

21 22 Pressure Line Filter 10 micron ,                                                          
40lpm @ 280 bar                                                             
With By pass 
Option ,                                                     
Electrical & Visual 
Clogging Indicator 

DBBN/HC110G20D1.1/L24 Hydac 1 

22 23 Flow Meter  withn 
Connector Cable 

Flow range:- 2.8 - 
28 lpm ,                                    
Max. Pressure:- 
210 bar ,    Pulse 
type                              

FTB-1422  Omega 1 

23 25 Suction Strainer    Flow Range: 120 
lpm                                                                                              
Line size: 1-1/2" 

SC3-030 Hydac 1 

24 2 Magnetic Tank 
Cleaner 

Mount insde the 
tank, Length: 350 
mm 

MT-12 Hydroline 1 

25 2 Drain Valve for 
unit collecting 
tank 

3/8" port, CS body   Leeflow   

26 2 Digital Panel 
meter with analog 
out board 

Input - Flow meter 
pulse , Output- 4-
20 mA 

DPF-702        DPF-700A Omega 1 

27 2 Temperature 
Controller 

Output 4-20mA E5CZ-R2T Omron 1 

28 2 Timer Size-48 mm, Red 
Led Display, Supply 
voltage: 220 Volt 

CT4S Autonics 1 

29 2 Tower Light with 
Buzzer 

3 Stake 
(Red,Green, 
Yellow), 220Volt 

HY-TWB-3-24VDC Autonics 1 
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BOM of Loading Power-Pack System 

S.No. CKT 
No. 

Item Specification Model No. Make Qty 

1 1 Reservoir Tank capacity: 300 
Liter                                          
Material : MS 

Fabricated, As per 
Drawing 

Hydmark 1 

2 2 Filler Breather 150 lpm FSB 05 Hydroline 1 
3 3 Level Gauge  Visible Range: 

76mm, Total 
Length:159mm 

LG2-10 Hydroline 1 

4 4 Level Switch Low Level SDN 102 Shridhan 
Automation  

1 

5 5 Drain Valve Full Bore,                                                   
CS BODY,                                          
G1/2 Both side 

DN20 1/2 PN30 Leeflow 1 

6 6 Temperature 
Gauge                                      
with Calibration 
Certificate 

Range: 0 to 100 
degree C,                                                         
Dial Size: 4�,                                                      
Stem length: 250 
mm(approx.)    
stem diameter: 8 
mm,                          
Process 
Connection : 1/2� 
BSPP 

3825-B9-09 Wika 1 

7 7 RTD Range: 0 to 
150Degree C,                              
Stem length: 300 
mm(approx.) stem 
diameter: 8 mm, 
process 
Connection : 1/2� 
BSPP 

PT 100 Waaree 1 

8 8 Suction Strainer 149 micron,                                                            
60 LPM Flow 
Capacity 

SC3015 Hydroline 2 

9 9 Gear Pump for 
Actuator 

Pressure Max-150 
bar                                                             
Flow-10Lpm 

  Rexroth 1 
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10 10 Electric Motor 
for above pump 

2hp , 1450 rpm, 4 
pole 

M2BA090L-4 ABB 1 

11 11 Bell housing & 
Geared 
Coupling 

To suit the above 
Motor & Pump 

  Standard 1 

12 12.1 Pressure Line 
Filter(Actuater) 

10 micron ,                                    
40lpm @ 280 bar                                                        
with by pass 
option ,                                   
electrical & visual 
Clogging Indicator 

LFBN/HC1101C10D1.0/L24 Hydac 1 

  12.2 Pressure Line 
Filter(clamp) 

10 micron ,                                                    
40lpm @ 280 bar                                                        
with by pass 
option ,                                   
electrical & visual 
Clogging Indicator 

DFBN/HC60G16D1.X/L24 Hydac 1 

13 13.2 Pressure Gauge 
with calibration 
certificate for 
actuator 

Range:- 0-160 bar ,                                    
Dial Size:- 4" ,                                                
1/2" BSPP 
connection ,                                 
Inline mounted 

228764-77-25 Wika 1 

  13.1 Pressure Gauge 
with calibration 
certificate for 
clamp 

Range:- 0-160 bar ,                                    
Dial Size:- 4" ,                                                
1/2" BSPP 
connection ,                                 
Inline mounted 

228764-76-9 Wika 1 

14 13 Actuator Relief  
Valve   

Relief Range:- Upto 
150 Bar 

DBDS6P18/315 Rexroth 2 

15 15 D.C. Valve 4/3 DC Solenoid 
Valve ,                           
NG 10 ,                                                                
P Port is connected 
to T 

4WE6G62/E G24 N9K4 Rexroth 2 

16 16 Pressure 
transmitter  

0-250 bar UPA51 Barksdale 1 

17 17 Flow control 
Valve with NRV 
Bypass  

Connecting Size-
=1/2" 

  Rexroth 2 

18 18 Double  Acting 
Actuator  

Cylinder Bore Dia.- 
70mm,Piston Dia.-
45mm,Stroke 
Length  

As per drawing Fabricated 1 
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19 19 LVDT+Position 
magnet+ Cable 
Connector 

Mounted inside 
the Hydarulic 
Actuator 

PCST24-M18-350-10V-
L02-KAB3M , PCSTM AG2-
G2 , KAB-5M-M1218F1G 

ASM-sensor 1 

20 20 High Pressure 
hoses   

Working Pressure : 
210 Bar,                                                             
3/4 " Length - 

In Neometrix Scope Parke 2 

 21 21 Pump for Clamp Flow:- 5 Lpm @ 
200 Bar 

 Buckher 1 

22 22 Electric Motor 
for Clamp 

2Kw , 1450 rpm 3GBA102001-BHB ABB 1 

23 23 Bell housing & 
Geared 
Coupling 

To connect motor 
with pump 

  Standard 1 

24 24 Clamp Relief 
Valve  

Relief Range:- Upto 
150 Bar 

DBDS6P18/315 Rexroth 1 

25   Hydraulic Swing 
Clamp with 
Strap (with 
Overload 

protection) 

Clamping Force :- 
22.6 KN @ 200Bar 

clock wise , 
Double/single 

Acting, Stroke:- 24 
mm ,Bottom 
Mounting , 

Cylinder Volume:- 
28cc 

3530300 & 3603100 Hy-Power 
Clamp 

2 

26   Hydraulic Swing 
Clamp with Strap 

(with Overload 
protection) 

Clamping Force :- 
13.9KN @ 200Bar  

clock wise , 
Double/single 

Acting, Stroke:- 24 
mm ,Bottom 

Mounting 

3520300 & 3601400 Hy-Power 
Clamp 

8 
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MECHANICAL CIRCUIT DRAWING 
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Main Hydraulic Power Pack Circuit: 
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Loading Power Pack Circuit 
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Power Pack Description:- 

The Power pack consist of 2 part: 

1)Main hydraulic power pack 

2)Loading power pack 

Main Features of the Main hydraulic power pack: 

 Oil reservoir capacity: 500 Liters. 

 Use Grade ELF 2731 brake oil. 

 Filtration: Return line: 10 micron &Suction Line filer: 

50 micron. 

 Ensure clockwise rotation of electric motor. 

 Ensure high level of oil on indicator. 

 Magnetic tank cleaner. 

 Heater of 4 KW each 

 

Main Features of the Loading power pack: 

 Oil reservoir capacity: 200 Liters. 

 Use Grade VG 46 Hydraulic oil. 

 Filtration: Return line: 10 micron & Suctionstrainer 

: 149 micron. 

 Ensure clockwise rotation of electric motor. 

 Ensure high level of oil on indicator 
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User must not enter in this section as per safety purpose and to perform hazardless execution of 

application. User must not adjust the flow control valve; this is already set as per the software 

application requirement. There are pressure indicators and oil level indicator on front to show the 

values.Pressure gauge , temperature gauge, DC valve , Unloading Valve, Relief Valve are connected on 

the top of the tank which perform their function as per instruction. 
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Maintenance Schedule: 

a) Daily Maintenance:  

i) Clean the system on daily basis. 

b) Weekly Maintenance:  

i) Clean wire mesh in the unit on weekly basis. 

ii) Clean magnetic tank cleaner rod weekly basis inside the main hydraulic tank. 

iii) Clean suction strainer inside the unit system. 

c) Monthly Maintenance:  

a)    Clean main hydraulic and loading tank on monthly basis by man hole. 

b)    Clean suction strainer inside the main hydraulic system and load system. 
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CATALOGS 
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Motor (ABB): 
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Filters: 
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LVDT:  
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CLAMP: 



User Manual/Maintenance  Manual   -A1110                                         
���NEOMETRIX 

    

 

TOUCH SCREEN DISPLAY: 
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FLOW METER: 
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LEVEL SWITCH: 
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SUCTION STRAINER: 
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 AIR BREATHER: 
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 LEVEL GAUGE: 
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MAGNETIC TANK CLEANER: 
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DIRECTIONAL CONTROL VALVE: 
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