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Please read these instructions carefully before operating. And keep 

instructions properly for future reference.  
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These instructions contain warnings, precautions, operation practices, and 

troubleshooting for SHP series hydraulic pushers. 

These operation instructions are only for the reference of the end users. 

 

 

I. Receiving Notice (Unpacking Inspection） 

Visually inspect all components for shipping damage. Shipping damage is not 

covered by warranty. If shipping damage is found, notify carrier at once. The carrier 

is responsible for all repair and replacement costs resulting from damage in shipment.  

 

II. Warnings and Precautions 

Safety First 

Please carefully read and understand the operation contents of these instructions 

before use and abide by these operation rules to prevent the personal injuries and 

equipment damages during operations of the equipment. AIPI will not be liable for 

any damage arising from the incorrect operations. 

 Notice: The high-pressure oil pump station is not suitable for long-time 

continuous working. During pushing operation, whenever the pusher is not 

under working status, timely stop the pump station to timely dissipate the heat 

generated during the working of the pump unit, in order to mitigate the wears 

of oil pump parts and aging of seals and prolong the service life of pump 

station. When the oil temperature exceeds 70ºC, generally halt the working and 

wait for the hydraulic oil to cool before resuming working. 

 Warning: For outdoors operations in summer, the sunshade measure must be 

taken for the oil pump station against direct sunshine exposure. 
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 Warning: The operation personnel must pass the qualification training (with 

reference to these instructions) and understand and master the application and 

operation method of hydraulic pusher to prevent accident and personal injuries 

by improper operations. 

 Warning: Throughout the operations, the operation personnel shall record the 

working status of every pushing step at all times, including the pressures of the 

pump stations and every pushing stroke, and adjust the next pushing step based 

on these data. 

 Warning: This pusher is a high-pressure hydraulic device. During the 

assembling and disassembling of the quick couplings, ensure to keep clean the 

couplings and remove dirt and dusts thereon to prevent against ingress into oil 

hoses and oil contamination. 

 Warning: Keep clean the system oil and timely drain the deposited dirt from 

the oil tank and the cylinder. Replace the oil if the hydraulic oil is emulsified 

with water. The oil for the system is “YB-N32 wear-resistant hydraulic oil”. 

 

III. Overview 

SHP series hydraulic pusher (hereafter referred to as pusher) is composed of 

clamping jaw and pusher. It’s a new effective tool for short-distance handling, 

installation, and orientation of weights. Featuring the advantages of high carrying 

capacity, good stability, and continuous motion capability, it can substitute the 

traditional handling methods (such as sleeper + rolling log) presently applied 

domestically for handling of weights within a certain working range to achieve a safe, 

labor-saving, time-saving, and cost-saving effect. 
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This device needs to work with the high-pressure oil pump station (hereafter referred 

to as pump station) manufactured by our company to push super-large equipment 

(such as power station transformer and boiler) to the designated installation position 

in a convenient, rapid, safe, and accurate manner by means of the rails. Therefore, it 

can be extensively applied in the sites requiring the handling and installation of 

weights, including warehouses, workshops, harbors, electric power constructions, and 

construction sites. 

 

 

IV. Model Description 

 

    SHP  16 - 600  Hydraulic pusher 

 

Each pushing stroke at 23.6inch 

Rated pushing force: 16tf(15.7t)(with operating pressure 

at 7310psi) 

30tf(29.4t) (With operating pressure at 9050psi) 

Pusher series 
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V. Technical Specification 

 

1 - Distributor valve   2 - Clamping cylinder   3 - Handle   4 - Vice jaw   5 - Long pin   6 - 

Pushing cylinder   7 - Heavy rail   8 - Short pin   9 - Drive skid   10 - Driven skid   11 - 

Dustproof pull ring  

Model 

Number 

Clamping Jaw Pusher 

Working 

pressure  

Rated 

clamping 

force  

Clamping 

Travel 

 

Reservoir 

Oil 

capacity  

Usable 

oil 

volume  

Self-weight  
Working 

pressure  

Rated 

pushing 

force  

psi ton inch in
3
 in

3
 lbs psi ton 

SHP16-600 7310 77.5 1.38 16.48 32.95 148 7310 15.7 

SHP30-600 9050 196 1.38 31.73 67.13 302 8485 29.4 

 

        

L0 L1 L2 H0 H1 D 
Pushing 

stroke 

 

Reservoir 

Oil 

capacity  

Usable 

oil 

volume  

Self 

weight 

inch in
3
 in

3
 lbs (inch) 

23.62 56.14 114.1 110 45.00  5.22  34.92  15.04  5.98  7.10  

23.62 81.77 184.3 152 46.97  6.20  35.63  16.42  5.98  9.84  



 

 5 

Calculation of theoretic pushing force: F = Gf  

F - Theoretic pushing force, unit: N 

G - Gravity of weight to be pushed, unit: N   

f - Frication coefficient  

Recommended friction coefficient: 0.15 for static friction  

0.10 for kinetic friction 

It’s recommended to apply lubricating grease to the contact surface between skids 

and heavy rail during the pushing operation, in order to reduce the friction coefficient 

and improve the working status. However, prevent applying lubricating grease to the 

contact surface between vice jaw and heavy rail, in order to prevent the slip of 

clamping jaw from causing accidents. Under normal working condition, two sets of 

SHP16-600 pushers can push weights of approximately 200T and two sets of 

SHP30-600 pushers can push weights of approximately 400T. 

 

VI. Working Principle and Hydraulic System 

1. Working Principle 

SHP series hydraulic pusher utilizes the combination method of telescoping principle 

and inchworm motion mechanism to gradually push a weight to the designated 

placement position. As shown in Figure 2, operate the handle of directional control 

valve 3 so that the pressure oil is supplied into the rodless chamber of clamping 

cylinder 7 via distributor valve 5 and the piston rod of clamping cylinder extends to 

clamp the heavy rail for orientation. Then, the pressure oil is distributed to the rodless 

chamber of pushing cylinder 8 so that the piston rod of pushing cylinder extends to 

drive via the connected drive skid the advancement of the driven skid and the weight 



 

 6 

thereon (As shown in Figure I). After the weight is pushed to designated position, 

operate the handle of directional control valve in reverse direction so that the pressure 

oil is supplied into the rod chamber of clamping cylinder 7 via distributor valve 6 and 

the piston rod of clamping cylinder retracts to release the clamping jaw and heavy rail. 

Then, the pressure oil is distributed to the rod chamber of pushing cylinder 8 so that 

the piston rod of pushing cylinder retracts to pull the clamping jaw towards the 

weight. In such case, the entire device is advanced for a step along with the weight. 

Operate the handle of directional control valve once again to start the next cycle. 

Operate repeatedly to finally push the weight to the designated position. 

 

2. Hydraulic System Diagram (Individual Unit) 

 

 

1 - Plunger pump  2 - Relief valve  3 - Three-position four-way directional control 

valve  4 - Pressure gauge  5 - Distributor valve A  6 - Distributor valve B  7 - 

Clamping cylinder  8 - Pushing cylinder  9 - Safety valve 

 

SHP series pusher Pump station 

(Figure 2) 
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VII. Operation Method 

1. Preparations 

To guarantee the stable motion of the weight to be pushed, ensure to use two pushers 

simultaneously. The user shall provide the heavy rail (38Kg/m, 43Kg/m, or 50Kg/m 

is acceptable) and skids (The connection dimensions of skids are shown in Figure III). 

Choose available rails or pave the rails in the side depending on the operating 

condition and choose appropriate site and orientation. Note: The dimensions not 

specified in the diagram are at user’s discretion. 

Connection dimensions of drive skid  

 

Connection dimensions of driven skid 

 

(Figure 3) 

2. Operation Preparations  

Firstly elevate the weight to be pushed to a certain height by several jacks, pass two 

heavy rails horizontally beneath the weight to be pushed, and then slowly lower the 

weight to be pushed. Meanwhile, cushion the skids beneath the weight and above the 
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heavy rails. (The jacks may choose DRC series portable oil jacks manufactured by 

our company, which can work together with the high-pressure pump station.) The 

weight to be pushed can also be placed onto the skids by any other method. 

3. Installation of Pusher 

Attach the clamping jaw from one end of heavy rail and then connect the clamping 

jaw, pushing cylinder, and drive skid together by long and short pins, as shown in 

Figure I. 

4. Debugging of Pump Station 

Turn on the power supply (regardless of the rotation direction of motor), loosen 

(counter-clockwise) the pressure regulating nut of relief valve to unload the pump, 

and then start the oil pump. Operate the handle of directional control valve to point 

the arrow on the handle cap to any of two oil ports, slowly rotate clockwise the 

pressure regulating nut, and observe the variation of pressure gauge pointer. When the 

pointer points to approximately 100Bar operate the handle of directional control 

valve to neutral position and cut off the power supply for standby. Refer to the 

operation instructions of high-pressure oil pump station for other details. 

5. Connection of Oil Line 

Connect the quick couplings of high pressure hoses with reference to the Shape 

Diagram (Figure I) and Hydraulic System Diagram (Figure II). 

1) Connection of clamping jaw and pushing cylinder: Connect as per the principle of 

“rod chamber to rod chamber and rodless chamber to rodless chamber”. 

2) Connections of pump station and pusher: Connect two connectors of directional 

control valve on pump station to the connectors (“To pump station” as indicated 

on Figure I) on two distributor valves of clamping jaw, without any sequence 
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requirement. 

6. Pushing Operation 

1) Turn on the power supply to start the working of pump station. Operate the 

handle of directional control valve to supply oil to rodless chamber of pusher 

and realize the “clamping - pushing” motion. Operate the handle in reverse 

direction to supply oil to rod chamber of pusher and realize “release - retracting” 

motion. 

2) Rotate the pressure regulating nut of pump station relief valve to start the 

pressure application. Carefully observe the slight changes of the connected skids 

of the corresponding pushers and observe the pressure indication on the pump 

station at the very instant from the stationary state to the slide state of the weight. 

Then, as per the instructions of the “pump station debugging”, increase the 

operating pressures of both pump stations to approximately 50Bar. The 

operating pressures may still change during the subsequent pushing steps. If the 

pressures are insufficient, correct as per the same method. Be noted that the 

operating pressures are probably different for two sets of pushers. Therefore, 

during the operations, ensure to observe the operating pressures of the pushers at 

all times. 

3) Deviation correction and deflection 

a. Deviation correction   

During the pushing operation, the pushing distance may form an accumulative error 

between two pushers due to multiple pushing steps. This symptom will lead to 

pushing misalignment of the pushed weight and pressure loss of the pushers. In such 

case, the individual motions (stop for one pusher and motion for other pusher) can be 
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manually arranged for two pushers to realize the deviation correction. 

b. Deflection 

During the pushing operation, sometimes the turning is required for the pushed 

weight. In such case, the individual motions (stop for one pusher and motion for other 

pusher) can be manually arranged for two pushers to realize the deflection. 

 Notice: If the weight of the pushed weight exceeds 50% of rated pushing force, 

the adoption of other method is required for the deviation correction or 

deflection. 

4) Causes and influences arising from different operating pressures of two pushers 

The operating pressure shall be same for two pushers under ideal working condition. 

However, the applied force is non-uniform between two pushing cylinders due to 

diversified practice factors, such as improper installation locations of pushers, 

non-paralleling arrangement of two heavy rails, and non-uniform gravity center of 

pushed weight. Generally, the pushing operation will not be influenced provided that 

the operating pressure is adjusted appropriately for the corresponding pump station. 

The normal operation will be influenced only when the weight of the pushed object 

closes to the maximum working capacity of the pusher. Therefore, ensure to take 

measures to eliminate the above-mentioned influencing factors, in order to yield the 

working condition to ideal state, sufficiently play the operating performance of 

pushers, and ensure the normal functioning of the pushers. Otherwise, the critical 

working condition and life of the pushers will be influenced. 
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VIII. Troubleshooting 

 

Problem Possible malfunction cause 

Cylinder can’t advance 

Opened relief valve of pump  

Incompletely tightened connectors  

Low oil level in pump  

Pump malfunction  

Load beyond carrying capacity of cylinder  

Leakage of cylinder seals  

Cylinder only advances for one segment  

Low oil level in pump  

Incompletely tightened connectors  

Obstructed motion of cylinder piston  

Sudden advancement of cylinder  
Air content in hydraulic system  

Obstructed motion of cylinder piston  

Low advancement speed of cylinder  

Connection leakage  

Incompletely tightened connectors  

Pump malfunction  

Advancement of cylinder without 

pressure holding  

Pump malfunction  

Connection leakage  

Incorrect system settings  

Leakage of cylinder seals  

Oil leakage of cylinder.  

Wear or damage of seals  

Internal damage of cylinder  

Loose connection  

Directional control failure or slow 

directional control speed of cylinder  

Incompletely tightened connectors  

Excessive oil in pump oil tank  

Obstructed flow due to undersized hose  

Internal damage of cylinder  

Oil leakage of external relief valve  
Incompletely tightened connectors  

Obstructed oil return pipeline  

 
   



 

 

Note: 

1. Our company reserves the modification right for these operation 

instructions of hydraulic pusher without further notice. 

2. For more detailed information, please contact our company. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Website: www.aipi-tools.com 

 

http://www.aipi-tools.com/

