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ANNEXES 

Annex 01: Specifications of the hydraulic system and the controlling method  

Main hydraulic cylinder (second stage) 

 Double acting hydraulic cylinder with front flange mounted 224 mm (9in) 

diameter 1000 mm stroke  

 Maximum pressure applicable: 300 kg/cm
2
 

 Ram diameter : 160 mm 

First stage hydraulic cylinder 

 Double acting hydraulic cylinder with front flange mounted 63 mm (2.5in) 

diameter 900 mm stroke  

 Maximum pressure applicable: 250 kg/cm
2
 

 Hopper door operating hydraulic cylinder 

Double acting hydraulic cylinder with front flange mounted 50 mm (2in) 

diameter 400 mm stroke  

 Maximum pressure applicable: 250 kg/cm
2
 

Hydraulic pump (Vane type) 

 Volume flow rate low pressure :110 l/min 

 Volume flow rate high pressure: 10 l/min 

 Maximum pressure      : 250 kg/cm
2
 

Hydraulic oil 

 Hydraulic oil (HD 68)  quantity :200l 

Motor 

 Three phase 15 hp induction motor, 415 V, 50 Hz 

Hydraulic controllers 

 02 Nos of 4/3 way solenoid valves with manifold block, oil flow rate : 80 l/min ( 

Port size ¼” Dia, 1/2” hydraulic hoses) 

 01 Nos of 4/3 way solenoid valves with manifold block, oil flow rate : 300 



                                                                                                       Development of a solid feed block forming machine for cattle 

 96 

l/min ( Port size ¾” Dia,1 ¼” hydraulic hoses) with regeneration for main 

cylinder 

Other hydraulic accessories 

 Pressure relief valve, max pressure 300 kg/cm
2
 

 Electric pressure cutoff valve fixed to the main cylinder front moment 

 Oil reservoir tank with capacity of 200l, with suction filter, oil filter, level 

gauge 

 150 l/min capacity water cooling type oil cooler. 

Equipment of Electrical control panel 

 Programmable logic controllers with 10 nos relay outputs, 10 no of digital 

inputs with 230 V operating voltage 

 Metal enclosures, Electro Zinc coated sheet steel 2 mm thick with powder 

coated beige in textures finished, Hinged door & rubber gasket, ABC Key 

lock, Grand plate, Mounting plate, IP 54, IEC 529 standards, size 400 mm * 

600 mm * 200 mm  

 06 Nos Goose neck type electric limit switches 

Annex 02: Ladder diagram for PLC programming 

Notations 

Inputs 

Input Definition 

X0 Cycle start 

X1 Initial position of door (door open) 

X2 closed position of door (door closed) 

X3 Initial position of first stage 

X4 Pressed position of first stage 

X5 Initial position of second stage 

X6 Pressed position of second stage 

X7 Manual door close 

X10 Manual first stage compression 

X11 Manual second stage compression 

X12 Manual second stage return 

X13 Manual door open 
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X14 Manual first stage return 

X15 Auto mode 

X16 Pressure cutoff switch 

X17 Preset 

 

Outputs 

Output Definition 

Y1 Door open 

Y2 Door close 

Y3 First stage return 

Y4 First stage compression 

Y5 Second stage return 

Y6 Second stage compression 

Y7 Error indicator (Buzzer+ red light) 

Y10 Door closed alarm (bell) 

Y11 High pressure check valve 

Y12 Low pressure check valve 

Y14 Material Loading (yellow light) 

Y15 Auto mode indicator (green) 

 

Memory 

Memory Definition 

M0 Cycle start 

M1 First stage compression 

M2 Second stage compression 

M3 Second stage return 

M4 Door open 

M5 First stage return 

M6 Preset 

M7 Error indicator 

M8 Yellow light on 

M15 Door close valve operation 

M16 First stage compression valve 



                                                                                                       Development of a solid feed block forming machine for cattle 

 98 

operation 

M17 Second stage compression valve 

operation 

M18 Second stage return valve operation 

M19 Door open valve operation 

M20 First stage return valve operation 

Timers  

Timer Definition 

T100 Returning of first stage and door open 

T101 Cycle start 

T102 Cycle start with alarm (bell) 
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Figure A: Ladder diagram for PLC 


