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1. Uses & features of the Electro-hydraulic hammer                                                                                                 

The Electro-hydraulic hammer is a newly developed product of the forging hammer family, which is the forging & pressing equipment that can bring metals plastic deformation by using impacting energy. Because of its simple structure, competitive price and good technical adaptability, it is widely used in the die-forging and open-forging area in China.
The traditional air-steaming hammer is the outdated equipment with steam or compressed air as its power, with the properties of low efficiency, high energy consumption, serious environmental pollution. While the Electro-hydraulic hammer is driven by gas, liquid or full hydraulic pressure, and with the advanced technology, it has very high energy saving effect compared with the air-steaming hammer.
Adopting the Electro-hydraulic hammer technology, we can rebuild the air-steaming hammer. By keeping the former rack, anvil and basic facilities, changing the driving head into machine, Electro-hydraulic all-in-one, so we get the former forging hammer transformed into the electro-hydraulic hammer. After transformed into Electro-hydraulic hammer, keep the former operation means. It can carry out upsetting, drawing out, marvering, dummying, final forging and multi-station forging. It can still realize heavy beating, light beating, continuous beating, hammer hovering, fast retracting and stopping at any position. And also it can realize appropriate adjustment of the striking capacity. It overcame the inherent defect of former air-steaming hammer relying on the steam boiler. It brings the phenomenon of hammering whenever there is electric,and also with flexible operation and convenient usage.
Main features of the Electro-hydrulic hammer: high efficiency and high energy saving, environmental friendly, advanced technology, reliable performance, flexible operation and convenient maintenance. 

2. 150KJ Main technical parameter of the Open forging Electro-hydraulic hammer

	Seq.
	Name 
	Numerics
	Unit 

	1
	Nominal weight of the falling part (G)
	4500
	Kg

	2
	Nominal striking capacity （E）
	150
	KJ

	3
	Max. working stroke of the hammer（S）
	1400
	mm

	4
	Rated striking speed（V）
	7.8
	m/s

	5
	Rated stiking frequency
	70~120
	次/min

	6
	Main lading capacity (W)
	5×75+18.5
	KW

	7
	Effective oil supply capcacity of the pump station  (Q)
	1125
	L/min

	8
	Working oil pressure of the system (PY)
	11.5-13
	MPa

	9
	Primary volume of air chamber in the main cylinder（V0）
	----
	L

	10
	Working pressure of air chamber in the main cylinder
	4.5(upper position)
	MPa

	11
	Volume of the accumulator
	45
	L

	12
	Charge pressure of the air cylinder
	12
	MPa

	13
	Volume of hydraulic station accumulator  
	40
	L

	14
	Charge pressure of hydraulic station accumulator 
	5~8
	MPa

	15
	Hammer rod dia. （d）
	(90
	mm

	16
	Oil tank dia. (d)
	(160
	mm

	17
	oil consumption of each hammer during total stroke(q)
	19
	L


3.Basic operation principle of the Electro-hydraulic hammer 
The Electro-hydraulic hammer which is driven by gas, liquid realizes the action by adopting “oil-pressure lifting hammer, gas-pressure hitting hammer”. High pressure oil comes from large flow hydraulic system and gets oil supply from pump-accumulator. The air pressure comes from the closing nitrogen (inert gas) of upper piston in main cylinder. When lifting the hammer, piston rises, and the closing nitrogen is compressed, the air pressure rises and gets energy reserve. When hitting the hammer, drain the oil rapidly in the lower piston in the main cylinder, realize hammer hitting in the joint action of gas thrust force and hammer head gravity force. At the same time, the volume of closing gas expands, gas pressure declines to the initial value. Lifting hammer and hitting hammer is controlled by the main operation valve, the main operation valve is a slide valve of two positions and three opens. It receives the manipulator’s instruction. And the quick-release valve is a follow-up valve which is equipped with four oil drain holes and acts according to the information of main operation valve: firstly close the oil drain holes and then supply gas to the main cylinder through channels of the valve to realize hammer lifting; firstly close the high-pressure oil line and then open the oil drain hole to realize hammer hitting.( for reference, go to the graphic drawing of the Electro-hydraulic hammer)
According to the different requirements of forging techniques, the Eletro-hydraulic hammer can realize the following five actions: hammer hovering, single hitting of the total stroke, single hitting, continuous heavy hitting or light hitting, fast retracting and stopping at any position. 

1）.Hammer hovering, in the free situation, control the valve core of main operation valve to the return position (free forging is controlled by the handle while the die forging is controlled by the foot plate). When the high pressure oil  enters into the lower part of main cylinder and acts at the lower part of piston, it makes the falling parts promote to the top then stop,in order to realize hammer hovering.
2）.Single hitting of total stroke, when the hammer head reaches the top, control the main operation valve rod and make it be in the hitting position, hammer head falling and hitting. Because of the large potential energy of hammer head and together with expanded work of nitrogen in the upper piston (compressed to the max. limit), at this moment, the striking capacity is the largest. 
3）.Single hitting at any position, through controlling the center position of main operation valve, we can realize lifting forging hammer head to any returning height, and adjust all the demanded energy of the forging pieces. That is to say, when the hammer head reaches the demanded height, if we control the main operation valve core to the center position, the hammer head will be motionless at the relevant position, stamping the foot plate down or dropping the operation handle can bring hitting and at the same time get the corresponding striking capacity.
4）.Continuous heavy hitting or light hitting, after the energy is certained, hammer head should get the required height, we only need to press or lift the foot plate or operation handle  quickly for many times and then we can get the action of continuous and fast hitting. 

5）.Fast retracting and stopping, if there is any accident when no need to hit continuously during the falling parts hitting and falling down, we can loosen the foot plate or lift up the operation handle quickly, through the control of main operation valve, close the oil outlet of quick-release valve, with the high pressure oil enters into lower part of main cylinder and acts at the lower parts of piston, prevent the inertial forces of the falling hammer from dropping dowm, and also use the foot plate (or operation handle) control main operation valve to keep it in the center position, by doing so, we can achieve hammer stopping at any position and fulfill fast retracting and stopping actions of hammer. In the instant moment when the action occurs, the system pressure will increase immediately and even surpass the rated working oil pressure, at this moment, open the safety valve promptly in order to absorb the energy and then close it.
Note: Try your best to avoid such bad operation custom of fast retracting and stopping the hammer during manufacturing procedure.

4. Main structure of Electro-hydraulic hammer 

1).Composition of “head-transplant” Electro-hydraulic hammer
The “head-transplant” Electro-hydraulic hammer is used for the technology reform of former air-steam hammer, under the precondition fo keeping former frame, anvil bed and basic facilities; the driving head, hydraulic station, electric control and pipe lines are newly appended in order to make it to be Electro-hydraulic hammer which contains motor itself.
⑴ Driving head: driving head is composed of main tank body, main cylinder, falling part，under-seal part，accumulator, gas container, operation part and three special valves (main operation valve, quick release valve and safety valve). The accumulator and main operation valve are linked together with screw thread and fixed on the main tank with screw bolt. The main cylinder, accumulator and gas container go through double-stop valve and connect with the external standard nitrogen bottle, build up two separated gas systems. The air chamber of main cylinder uses low-pressure gas, while the accumulator uses high-pressure gas.
⑵ Hydraulic station: adopt the system of medium pressure and large flow, it is side placed. Composed of oil-tank, main pump device, recirculating filter-cooling device, accumulator and controlling instruments etc. The main pump adopts piston pump and uses plug-in valve and electric pressure relay to control system pressure. Cooling by plate type heat exchanger ( electric cooling is also available), with enough heat exchange area to effectively control oil-gas temperature.
⑶ Electric control: composed of elctrical cabinet & operation cabinet. Controlled by PLC, the oil pressure controls automatically, and alarmed by the oil temperature or when the filter get jammed 

⑷ Pipe parts: composed of pipe holder, soft tube, slip joint, steel pipe and pipe clamp etc. The double-stop valve is fixed on the pipe holder, the two separated air channel system is connected with driving head through soft tube. The high-pressure oil pipe, oil-returning pipe is connected with the driving head respectively through high-pressure soft pipe and slip joint. Note: the pipe parts relate to the installation work, if it is not belong to turn-key project, other parts should be provided by customers except soft tube and slip joint.
2) Composition of the complete Electro-hydraulic hammer
  The driving head, hydraulic station, electric control and pipe parts are provided based on the “head-transplantr” contents. Besides the aboves, the following contents are also contained.

(1) Frame: originally designed as per air-steam hammer

(2) Anvil bed: originally designed as per to air-steam hammer

The driving head and frame of the complete Electro-hydraulic hammer should receive final assembly and dry run test before pre-delivery.

5. Structure and mechanism of the main parts in Electro-hydraulic hammer
The core of Electro-hydraulic hammer is the designing and manufacturing of controlling valve, and the valves share a few characteristics such as large-flow, small fluid jam and good dynamic quality, etc. Aim at the forging technology requirements of Electro-hydraulic hammer, we develop main operation valve, quick-release valve and safety valve of all specifications in order to keep the normal movement and stability of the system.
1) Main operation valve:
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Valve rod
         Valve core
Valve sleeve
This valve is the command valve which adopts large flow follow-up structure, and the movement mechanism is when the valve rod moves, the valve core will move following the rod, and then control the oil direction and flow amount. When the oil reservoir A which links the quick-release valve connects with pressure oil reservoir P, the hammer head will return and lift; when the valve rod pushes inward, the pressure oil reservoir P cuts off with the working oil reservoir A, A connects with oil-out chamber to off-load, and the quick-release valve opens, the hammer head moving down to realize striking. Besides, this valve is designed with meso-position, when the valve rod controls core to the meso-position, hammer head can stop at any position of the stroke.
2) Quick-release valve
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Main fuction is to receive the order from main operation valve, and through differential pressure of two ends of valve core to realize on and off of valve core, control oil to enter or quick-release, ensure forging and hitting action. The movement mechanism is: when the core of main operation valve is at the return position, control quick-release valve core, close the quick-release mouth, a large amount of high-pressure oil enters into the main cylinder rthrough it, and get hammer lifting. When the main operation valve core is in striking state, quick-release valve opens, oil in the cylinder discharges quickly to realize hammer quick down-striking. 

3) Safety valve 
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It functions as buffering pressure: absorb instant high-pressure of oil in the main cylinder, prevent the phenomenon of tight cylinder. When the instant high-pressure generates in the system, the safety valve piston opens, and the high pressure oil being drained out of the oil box through small hole, absorb definite pressure pulse in order to limit the oil pressure within the safe range setted by the system. When the system pressure is well-balanced, piston will quickly close restrictor under the effect of spring & air pressure.
6. Composition and operation manual of gas liquid system
The hydraulic system (Electro-hydrauli hammer) is composed of hydraulic station, accumulator, three special valves, pipes and other accessories. The air channel system contains stop valve, double-stop valve and pipes etc.
1) Oil-tank: keep definite N46# anti-wear hydraulic oil, we know the oil position through oil indicator. When the position is in the low position, oil should be filled.
2) Motor: main pump motor Y280S-4(or Y250M-4), the power is 75KW (or 55KW), the rotation speed is 1480r/min, recirculating pump motor Y132S-4-Y200L, the power is 5.5KW-18.5KW, and the rotation speed is 1000r/min
3) Main pump: adopts piston pump A2F160R2P3, delivery capacity is 160ml/r.
4) Solenoid relief valve: plug-in valve 4WE6D5X/G24NZ5L (LC32DB20E-6X/), used for controlling system pressure, and functions as overflow and offload. Solenoid relief valve works with the electro connecting pressure gauge, and Electrical contact pressure gauge sends message to let it power on and off, by doing so to realize the process of off-loading and pressurization.
5) Check valve: plug-in valve LFA32D-6x/,  ensures hydraulic oil flows to one direction.

6) Electronic pressure relay: controls the load of main pump, it is used with the solenoid relief valve in th system and finishes the process of pressurizing and off-loading.

7) Hydraulic accumulator: absorbs the pressure pulse of the main pump system and prevents hydraulic impact to the main pump and hydraulic components.

8) Cooling machine: control oil temperature of hydraulic station.

9) Oil filter: contains suck filter, recirculating filter and magnetic filter. Mainly to separate and remove dirts and impurities of the hydraulic oil and ensure the cleanliness.
10) Double stop valve: the system & external air source, through on and off of this valve, we can complement nitrogen from external standard nitrogen bottle to air chamber of main cylinder, accumulator and air chamber of damping cylinder for system use.

11) The gas channel system is composed of double-stop valve, (external) standard nitrogen bottle, pipes, accumulator, air chamber of main cylinder, damping cylinder, gas container, and also stop valve. Among them, the pressure of accumulator,air chamber of damping cylinder and gas container is the same, charge high-pressure gas, and the pressure is designed value. The working air chamber of the main cylinder is separated to one channel, charge low-pressure nitrogen, and the pressure is designed value. As the pressure (air chamber of main cylinder) is very low, it’s very easy to get charging pressure; while the pressure in the air chamber of accumulator is medium pressure, and the pressure of (external) standard nitrogen bottle is only about 13Mpa, charge one time cannot get the required charging pressure, at this tme, principle of air pump in the accumulator should be adopted to charge repeatly. The specific operation and process, please refer to nitrogen charging process.
7. Instruction of Electrical control system and operation

More details, please sse the instruction book of electric of Electro-hydraulic hammer which is provided with the machine. 
8. Safe operation regulations of open forging Electro-hydraulic hammer

1）The operators can start operation until they conform to requirements of “instruction of Electro-hydraulic hammer”, until they know the structure, performance, and maintenance of hammer.

2）Check whether the high and low pressure nitrogen is among the range of designed parameter before power on; if not, adjusting immediately (to inflate or deflate); nitrogen is needed during using the equipment and the equipped nitrogen should be placed and fenced in special place, avoid putting together with other gas, causing wrong charging and explosion accident.
3）Check whether there is oil fleeing in the air chamber of master cylinder and big gas cylinder, if yes, deflation should be done.

4）Check main cylinder of driving head, under seal part, accumulator and pipeline joint before power on, looseness is unallowable.
5）Operation system should be flexible and reliable, jam is unallowable. After finishing the above procedures, power on: start recirculating pump-start main pump-short stroke test hitting-right action then manufacturing.

6）Ensure the off-loading and pressing action of electric pressure relay be normal during use pressure, avoid frequent off-loading or always being in pressing state.
7）Turn on cooling water when the oil temperature is above 35°C, and ensure cooling water supply and cooling water is under the low temperature condition （(30°C）. Stop the machine immediately when the oil temperature is above 55°C, continue working in the condition of oil temperature above 55°C is strictly prohibited.
8）Link of hammer rod and hammer head should be tight, and keep the clearance of guide rail and hammer head be 0.25~0.4mm in order to ensure the life of hammer rod.
9）Prevent hammer rod from escaping from the cylinder during the installation, replacement of die (or upper and lower anvil), and strictly prohibit the way of adopting adjust adjustable nut of  operation system in order to adjust the die, in case of danger. 

10）If there is any phenomenon such as oil leak, gas leak or failure in the hydraulic system and driving head, we must stop the machine immediately, and put in it use after it is examined and repaired. Wild operation is strictly prohibited.

11）The equipment should be kept clean, and besure to clean it everyday.
12）Turn off the main pump motor if the interruption time of maintenance is above 10 minutes, turn off the main power if the down time is above 30 minutes.
13）Take use record of the equipment every shift, make the remained trouble clear when shift exchanges, solve the trouble before off duty then you can shift exchange.  

14）Press the nitrogen of accumulator to the big gas cylinder after stopping the machine, and then close the stop valve. The operators can leave only when the high-pressure oil in the accumulator is completely drained out.
15）Non-operators or Non-maintainers can not turn on the machine arbitrarily.
16) When charging nitrogen to the main cylinder and accumulator, there must be two persons on site to confirm nitrogen before it is charged.
9. Installation of Electro-hydraulic hammer

1) Foundation part
A. Shovel and grind the basic surface of underlayer, level , levelness should be <= 0.5/1000, for the foundation such as the rubber underlay being die forging hammer, the levelness should be <=0.2/1000.
B. The underlayer of anvil bed can be wood-pad or rubber-pad.

C. When assemble the wood pads, in accordance with the following requirements.
D. Levelness of the upper and lower surface in the wood pad should be<= 0.2/1000.
E. The raft and foundation should uniform contact with each other, local clearance should be less than 0.5mm; inserting area of feeler gauge should be less than 60cm2; accumulated area should be less than 1/4 of the total area.
F. The levelness of pillar seat underwood pad in open forging hammer and anvil bed underwood pad should be <=0.2/1000
G. Levelness of anvil bed underwood pad of free forging hammer should be <=0.5/1000.
2) Anvil part
The requirements of assemble anvil
A. The anvil should be placed in the foundation center, and the deviation of the open forging hammer which is smaller than 3t should be less than 5mm, while the deviation of open forging hammer which is 3t or bigger than 3t should be less than 10mm.

B. For the open forging hammer with manipulator, the centerline of manipulator and anvil bed should coinside with each other, for adopting arc anvil, the deviation should be <=±1.5mm. for the plane anvil, the deviation should be <=±2.5mm；
C. Horizontal deviation of anvil bed upper plane should be less than 0.50/1000.
D. The anvil bed is composed with many layers, and the parallelism should be checked layer by layer; the compostition surface should be well-distributed contacted, local clearance should be less than 0.30mm, the moving length of feeler gauge should be less than 200mm, and the total clearance length should be less than 1/4 of perimeter.
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      1: lower anvil   2: anvil cap   3: anvil wedge

      4: anvil bed     5: upper plane of bottom-board
E. There should be some space between S1 (Anvil cap and lower anvil) and S2( anvil cap and anvil bed), and the space is 0.3~0.5mm and 0.5~1mm. the center weighted part S should be combined tightly.(Above drawing)
F. Considering we can wedge the anvil cap tightly after the stow-wood is compressed and declined; there should be some distance(H) between the dovetail groove of anvil bed and the upper plane of bottom-board, for the rubber pad, we always choose 70~90mm；

G. For the wood pad, if it’s crossbar, we usually choose 150-200mm; if it’s upright wood pad, we choose 60-80mm; while the crossbar mixed with upright pads, we choose 110-130mm; for the laminated wood pad, we usually choose 100-130mm.
H. Hammer hard the circumference of foundation and anvil bed after assembly; and airproof the cushion by means of pitch or bituminous flax etc, and then tamp it tightly with yellow earth.
3) Frame assembly
A. The deviation of parallelism in the bottom board upper plane should be less than 0.20/1000；
B. The deviation of parallelism of Bridge type open forging hammer crossbeam should be less than 0.20/1000；

C. The level of two pillars upper plane should be in aggrement and the deviation of parallelism should be less than 0.20/1000；

D. The level of two frames topper plane of bridge type open forging hammer should be in agreement and the deviation of levelness should be less than 0.20/1000;
E. The verticality deviation of pillar and frame: longitudinal should be less than 0.25/1000, lateral should be less than 0.1/1000, among the deviation range, the upper end of two pillars should lean outward ( single-arm open forging hammer should lean to the anvil bed). Verticality deviation of pillar of single-arm hammer should be less than 0.5/1000；
F. The centerline of two pillars (frame) shall coincide with each other, and the deviation (check in the guide-track groove) shall be less than 0.15mm;  
G. The pillar and bottom-board, compostition surface of pillar and crossbeam should be well-distributed contacted ; the local clearance should be less than 0.1mm, and the total clearance length should be less than 1/4 of perimeter.
H. Control the total clearance of hammer rod and guide rail among the range of 0.4mm~0.6mm, and the hammer haed can move freely up and down.
4) Driving head
A. The clearane of connecting plate and pillar is 0.30~0.50mm, the middle plane shall be tightly touched, local tolerance shall be less than 0.05mm, and the total clearance length should be less than 1/4 of perimeter.
B. Verticality of hammer rod in the driving head should be <= 0.2/1000; when the hammer head is in the lowest position, the centerline of hammer head and hammer rod should coincide with each other, different axiality should be within 0.3/1000；and the hammer rod can fall into the casting die of hammer head freely, no phenomenon of jam or trouble, the total clearance of hammer head and guide rail two sides should be controlled within 0.4mm~0.6mm, and the hammer head can move freely up and down.
C. Check the position of main operation valve rod to keep each stroke of the valve rod moving around the center position to be 12mm.
5) Hydraulic station & pipe system
A. Arrange the pipes beautifully & reasonably and fasten the high-pressure pipe and oil-returning pipe tightly.
B. Pipe bending radius should be more than 3 times of pipe outer diameter; pipe weld seam height should be more than minimum wall thickness of adjacent weldment; the pipes butt joint concentricly.
C. All the weld seam of pipes should be welded with argon-arc welding instead of common electric welding. Common electric welding is forbidden.
D. Acid pickling to the welded pipes then assemble.
10. Commission and trail-run of Electro-hydraulic hammer
1) Commission and trail-run of Electro-hydraulic hammer
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A. prepare before trail run
a. Fill 90% volume of hydraulic station oil tank with 46# antiwear hydraulic oil.
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b.充氮气：低压氮气直接充到设计值，高压氮气(充到一定值时)按以下步骤充到设计值：
重复上述过程，直至充到所规定设计的气压为止(双截阀如图示)。

b. Charge nitrogen: charge the low-pressure nitrogen to the designed value, and the high-pressure nitrogen ( when it is charged to definite valve) shall be charged to the designed valve according to the following procedures.
Open the main pump (when the high pressure gauge is in the toppest)---close the valve fo big gas cylinder---stop the main pump to offload oil pressure (when the high pressure gauge is in the lowest)----turn on high pressure switch of double-stop valve---charge gas (when balanced)---turn off the high pressure switch of double-stop valve---open the valve door of big gas cylinder---return to the first action, open the main pump……
Repeat the following procedures until charge the gas pressure to designed pressure. ( refer to the double-stop valve drawing)

c. Observe the indication of these three pressure gauge a) low pressure gauge, b) high pressure gauge, c) electro connecting pressure gauge, adjust or complement to the normal designed valve.
d. Check all the exposed connecting pieces, carry out plant check system, fasten the bolts & sofe pipes connecting joints of main cylinder, accumulator, quick-release valve, operation valve and safety valve, in order to avoid leakage & vibration caused by loosen that will affect normal operation, 
e. Fasten the hamme rod linking part and the wedge of upper anvil tightly, check the guide rail clearance, and fill slideway lubricants. 
f. Charge nitrogen to the hydraulic station accumulator before power on, the pressure is 5~8Mpa, avoid violent vibration in the soft pipe caused by hydraulic impact.

g. Turn on the stop valve of big gas cylinder (nitrogen) in the driving head, observe whether the high pressure gauge varies normally and then adjust the system parameter compatibly.
h. Check whether the junction of motor and electric system is right, and whether the direction of motor rotation and pump indication is identical; at the same time check oil level of hydraulic station oil tank.
i. Check whether the operation system is flexible and reliable, check whether the operating distance of main operation valve rod is right, and the round stroke is ≥24mm (operation valve E type≥32mm), and prepare for power on.
2) System commision
A. Test the hammer in the lower pressure state, and charge the main cylinder air chamber and big gas cylinder with definite pressure (60% of designed value ) nitrogen.

B. Loose handwheel of electromagnetic relief valve and adjust off-load pointer of electro connecting pressure gauge point to scheduled overflow pressure valve.
C. Control the main operation valve rod in the return position.

D. Power on: start recirculating pump and main pump.
E. Fasten the handwheel of electromagnetic relief valve slowly, press on the main pump, when the system pressure is beyond the system balanced pressure, the hammer head will be lifted slowly. Adjust electromagnetic relief valve pressure slowly and continuously to the adjusted relief pressure value, and then adjust off-load pointer of electro connecting pressure gauge to make the sytem off-load.
F. Power off the main motor, and observe pressure-holding time and hammer head falling state, no-jam is required.

G. Turn on the machine to try hammer in short stroke, and the hammer head is required to move freely up and down, no abnormal situation occurred.

H. After you checked the system be normal,, adjust the system parameter to designed value, match each parameter reasonably. Repeat procedures 2)~5), and complete system commission procedure.
I. Adjust the electromagnetic relief valves of main pumps respectively, and solely start every main motor and repeat procedures 4）、5）

3) Operation procedure of system
A. Turn on the electrified key, the electrified indication light shines. Firstly, turn on the recirculating pump, when it’s normal observe the pressure gauge indication, commonly, the pointer should be within 0.6MPa, at the same time , check the indication gauge of two oil filters. If the pointer is in the red area, that means oil blocked, filter core should be changed.        B. Turn on the main motor: many main pump motors should be started respectively, that is to say, after one motor started then the other motor can start, so the operator should start another motor after he saw the “on” indication light of the first motor is shining, otherwise it’s noneffective.

C. Wave the operation holder gently when all the indications go normally and smoothly.( for the die forging hammer, stamp on the foot plate gently). Control the hammer head to move up and down, try hitting in short stroke, observe the system goes normal and then we can enter into pre-production trial.
D. In the process of testing hammer, it’s required to check air-proof condition of oil channel and gas channel, observe whether the three valves (quick-release valve, safety valve, operation valve) work normally, check whether the hammer rod is loose. If there is any abnormity or abnormal noise, power off the machine, find out the reason and solve the problem immediately.
2） Disassembly instruction of the key parts of Electro-hydraulic hammer
main drawing of Electro-hydraulic hammer driving head

图二

1) The composition of driving head and connection of pipes.( refer to drawing 2)

A. Composition: the driving head is composed with main tank, main cylinder, accumulator, under seal part, falling part and three big valves (quick-release valve, safety valve, operation valve).
B. Pipes connection
	②
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 double-stop valve
	Low-pressure interface

	③
	Double stop valve-accumulator
	High pressure interface of double stop valve

	④
	Safety cylinder-accumulator
	

	⑤
	Big gas cylinder-accumulator
	

	⑥
	-hydraulic station high pressure port
	

	⑦
	Dirty oil collecting place
	

	⑧
	Dirty oil collecting place
	

	⑨
	Hydraulic station return opening
	


2) Disassembly of key parts (refer to drawing 1) (refer to drawing 2)
A. When disassembly the main cylinder (when need to change the gasket ring of under seal or hammer rod), you only need to knock down all the bolts of part (1); when change the gasket ring of main cylinder piston, you only need to knock down all the bolts of part (7); when disassembly accumulator (while need to change the gasket ring of accumulator piston), only need to knock down all the bolts of part (8); when change the O type gasket ring which is between accumulator and operation valve, all the bolts of part (5) are needed to knock down, and anticlockwise rotate the accumulator cylinder body. 
Note; the disassembly operation of this item should be done only under the following situation.1) stop the machine and release oil pressure, 2) turn off the stop valve of big gas cylinder, and deflate the nitrogen of pipe system through high & low pressure switch of double stop valve.
B. When disassembly the operation valve, quick-release valve, safety valve and under seal part ( while need to change the gasket ring and wearing parts), all the bolts of part (2),(3),(4),(6) are needed to knock down.
Note：the disassembly operation of this item can be done only when the machine is stopped and oil pressure is released; while disassembly the spare parts of three valves (operation valve, quick-release valve, safety valve), do remember the previous assembly direction, and be sure to assembly correctly.
11. Maintenance of Electro-hydraulic hammer

Electro-hydraulic hammer is an advanced and precise forging equipment, and using and maintenance requirement is very high. Because of its large difference between former air-steam hammer in both system and structure, and it has its own features, therefore, in terms of using and maintenance, we should change the bad habit of concession, prohibit wild operation strictly, otherwise serious negative effects will be brought into. Only by using and maintaining the equipment correctly can you make it work normally. For this purpose, please pay special attention to the following key points.
1）Charging pressure of main cylinder and accumulator, and the matching relation should be correct. And the high & low nitrogen pressure should conform to the designed parameter; adjust the best pressure matching state through practical work.
2）Pressure adjustment of electromagnetic relief valve should be correct, and lock the adjusting handle after the adjustment. Requirements: the relief pressure of electromagnetic relief valve P relief =P unload +0.5MPa, high-pressure relief phenomenon is strictly prohibited.
3）When the system oil is above 35(C, cooling water should be used; when the system oil temperature is above 55(C, we shouldn’t use it. If the oil temperature climbs too fast, reason and heat generator should be found out, remove the problems then continue using.
4）Frequently check whether the connecting bolts of all parts are loose, if yes, fasten it immediately.

5）There shouldn’t be gas leakage in the gas pipeline and connecting joint, and no oil leakage in the oil pipelines, connecting joints and air-proof area. Fasten the loose joints, and change the broken gasket ring immediately.
6）Regularly check the gasket ring of main cylinder, under-seal part and accumulator every month to see if it’s ok. This can be judged by the amount of oil leaping, a small amount oil leaping can be released through special needle valve (⑦ in drawing 2); if oil leaping is too much, new gasket ring should be used.

7）Change hydraulic oil regularly to avoid worse oiliness affecting system performance. If condition permitted, test the oiliness regularly.
8）Filtrate the oil once a week and clean the filter, check PH value of oil once a year. 

9）Frequently check the oil position of oil tank, when the oil position is at the lowest position, fill the oil tank in time.
10）It’s strictly forbidden to use the hammer while there’s no nitrogen in the main cylinder. Do our best to avoid the bad operation habits of hammer rod piston hitting the top. Otherwise, that will cause structure broken, or seriously even security incident and danger. 
11）Frequently observe action state of hammer, if there is any phenomenon such as the return stroke become slow in the forging process, creeping situation, and weak hitting or even other abnormal situations, we must power off the machine and check it. It can be put into use only when found out and solved the problems.
12）Strictly prohibit examining and repairing the forging hammer during use process, strictly prohibit knocking down the spare parts while the pressure (oil pressure and gas pressure) not released in order to avoid causing accidents or human injury.
13）Keep dirts and impurity far away from system while examine and repair the equipment, especially while disassembly and maintain the key valves. You can not use dirty glove or cleaning oil, and also cotton yarn to clean and wipe the spare parts, in order to avoid impurity to system.
14）The equipment should be kept clean. And the oil stain and dirts on the hydraulic station and driving head should be cleaned everyday.

12. Common failures and removing of Electro-hydraulic hammer
	Seq.
	failures
	Resons of failures
	Removing method

	1
	Start the maotor, while the hammer head cannot lift and return.
	Pressure matching relation of accumulator and main cylinder is unreasonable
	Match the pressure according to use instruction

	
	
	Pressurization & offloading limit adjusted by the Electro connecting pressure gauge is too low.

	Re-adjust controlling value of electro connecting pressure gauge.

	
	
	Relief pressure adjusted by the solenoid controlled relief valve is too low, and even smaller than off-load pressure.
	Re-adjust the relief pressure.

	
	
	The main motor doesn’t run or the main pump doesn’t supply oil.
	Check the motor and pump.

	
	
	Wrong movement distance of main operation valve rod or follow-up valve doesn’t act.
	Check whether the stroke distance of valve rod and center position is right or not. Check whether core of follow-up valve jammed or blocked.

	
	
	Quick- release valve sleeve get stuck.
	Check & repair.

	
	
	Piston of safety valve opend but didn’t return to its poaition, and the piston gets deformation and gets stuck.
	Check & repair.

	
	
	The hammer head is jammed by the guide rail.
	Adjust guide rail clearance.

	
	
	Big leakage point in the system inside.
	Check & remove.

	2
	Start the motor, return speed of hammer rod is slow and also with creeping phenomenon, or with slow return after hammed a few hammers.
	Oil supply from the pump isn’t enough: (1) pump suction (2) oil pump abrasion or gasket damaged.
	Check, repair or change the pump.

	
	
	Unreasonable matching relationship of gas pressure between  accumulator and main cylinder. Or the accumulator doesn’t function.
	Charge according to the requirements.

	
	
	Serious leakage in the system.
	Check the working state of main operation valve, quick-release valve and solenoid relief valve, repair or change. 


	Seq.
	Failure
	Reason 
	Removing method

	3
	After lifts the hammer head, but cannot hammer down.
	Movement distance of main operation valve rod offsets, or the movement of follow-up valve is out of order.
	Check whether the core of  follow-up valve and valve rod is jammed or the distance is offset, then adjust and repair.

	
	
	Quick-release valve get jammed, cannot open.
	Check & repair.

	
	
	Hammer head get jammed by the guide rail.
	Adjust the clearance of hammer head and guide rail.

	4
	Oil temperature is too high and temperature climbs too fast.
	Serious leakage phenomenon in the system.
	Check & remove one by one.

	
	
	Abnormal offload in the solenoid relief valve or high pressure overfalls.
	Adjust or repair.

	
	
	Oil pump abrasion or oil pump is too hot result in serious leakage.
	Repair or change.

	
	
	Abnormal adjustment in the electro connecting pressure gauge, keeps the system being offload state all the time.
	Re-adjust.

	
	
	Cooling system doesn’t function.
	Check whether cooling water is flowing, whether the recirculation pump is on.

	5
	Vibrasion in the hydraulic system, impact is too strong.
	The accumulator of hydraulic station is charged fully with oil, but doesn’t function.
	Drain the oil.
	

	
	
	Accumulator in the system doesn’t function.
	Check and re-adjust the parameter.
	

	
	
	Clamp on the pipe loosen.
	Fasten the clamp.

	6
	hammer head continuous hitting.
	Wrong movement distance of main operation valve rod, or the distance of adjusting bolts on the operation rod get wandering.
	Resume the movement disatance or re-adjust the operation rod and adjust the bolts position. 


13 wearing parts list of spare parts
	Seq.
	name
	Drawing No.
	Remark

	1
	Falling part
	hammer rod
	Z150G.3.4.1
	spare parts

	
	
	hammer head
	Z150G.3.4.4
	spare parts

	
	
	upper anvil
	Z150G.3.4.9
	spare parts

	
	
	casting die
	Z150G.3.4.2
	wearing parts

	
	
	wedge 
	Z150G.3.4.3
	wearing parts

	
	
	adjustable pad
	Z150G.3.4.5
	wearing parts

	
	
	compression ring
	Z150G.3.4.6
	wearing parts

	
	
	taper sleeve
	Z150G.3.4.7
	wearing parts

	
	
	padding block
	Z150G.3.4.8
	wearing parts

	
	
	tenon
	Z150G.3.4.11
	wearing parts

	
	
	wedge
	Z150G.3.4.12
	wearing parts

	2
	Main cylinder
	Piston(for vibration damping cylinder)
	Z150G.3.1.3
	spare parts

	
	
	cylinder body
	Z150G.3.1.20
	spare parts

	3
	Under seal
	copper sleeve
	Z150G.3.3.1 
	spare parts

	
	
	Small copper sleeve
	Z150G.3.3.6 
	spare parts

	4
	Self-made standard pieces
	piston (for accumulator)
	DYB02.C.2G1
	spare parts

	
	
	Quick-release valve (C type)
	DYB03.C.00
	spare parts

	
	
	Safety valve
	DYB04.A.00
	spare parts

	
	
	Main operation valve (A type)
	DYB01.A.00
	spare parts


Notice: all the above are essential necessities of 4t open forging electro-hydraulic hammer, if during usage procedure, the spare parts damaged, you can buy from our company directly.

2) detailed list of bought-in finished products. 
	Seq.
	name 
	piece
	remark

	1

	Driving head part
	double-stop valve
	1
	

	
	
	rubber joint KDT200
	1
	

	
	
	gas cylinder
	2
	

	
	
	4SH64-1800（A type joint M82×2.5）
	1
	

	
	
	Hose 4SH51-2500(A type joint M64X2, one side 90° joint )
	1
	

	
	
	A12.5XII-10000（A type joint M22×1.5）
	1
	

	
	
	A12.5XII-3000（A type joint M22×1.5，one side D type ）
	1
	

	
	
	A12.5XII-3000（A type joint M22×1.5）
	
	

	
	
	Pressure testing soft pipe HFH3-G3-P-1500
	1
	

	2
	Hydraulic station part
	Solenoid relief valve, plug-in valve4WE6D5X/G24NZ5L(LC32DB20E-6X/)
	5 
	

	
	
	Cover plate of relief valve LFA32DBW2-6x/200
	5
	

	
	
	Check valve LFA32D-6x/（LC32A05D6x/）
	5
	

	
	
	Piston valve A2F160R2P3
	5
	

	
	
	Main pump motor 55Kw
	5
	

	
	
	Recirculation pump motor 18.5
	1
	

	
	
	Thermometer WSSX-401
	1
	

	
	
	Electro pressure relay EDS344
	1
	

	
	
	Pressure gauge 0—25MPa
	5
	

	
	
	Pressure testing soft pipe HFH1-P2-2-P-2
	7
	

	
	
	Filter core RLF-1300X30P
	2
	

	
	
	bark pocket of accumulator 40 L
	1
	

	
	
	F32/F90°32x4SP-1500 hose 
	5
	

	
	
	F90°38/A38（M60X2）x4SP-820 hose 
	5
	

	
	
	Hose A19I-1000
	5
	

	
	
	4SH40-550（A type joint M60X2）
	1
	


3) Detailed list of necessary sealing pieces for components
	seq. 
	Components name & DWG No.
	Sealing pieces
	Standard 
	pieces 

	1
	operation valve 
	O type gasket ring 22×2.4
	JB/ZQ4224-86
	1

	
	DYB01.A.00
	O type gasket ring 41×3.5
	JB/ZQ4224-86
	2

	
	
	O type gasket ring63×3.1
	JB/ZQ4224-86
	4

	
	
	O type gasket ring 220×5.7
	JB/ZQ422-86
	1

	
	
	O type gasket ring 100×3.1
	JB/ZQ4224-86
	6

	
	
	O type gasket ring 85×3.1
	JB/ZQ4224-86
	1

	
	
	
	
	

	2
	Quick-release valve
	O type gasket ring 100×5.7
	JB/ZQ4224-86
	2

	
	DYB03.C.00
	0 type gasket ring 115Χ5.7
	JB/ZQ4224-86
	1

	
	
	0 type gasket ring 125Χ3.1
	JB/ZQ4224-86
	1

	
	
	O type gasket ring 130×5.7
	JB/ZQ4224-86
	2

	
	
	O type gasket ring 135×5.7
	JB/ZQ4224-86
	2

	
	
	
	
	

	3
	safety valve
	0 type gasket ring 30×3.1
	JB/ZQ4224-86
	1

	
	DYB04.A.00
	0 type gasket ring 100×3.1
	JB/ZQ4224-86
	1

	
	
	0 type gasket ring 120×3.1
	JB/ZQ4224-86
	2

	
	
	Wear resisting belt 120×3--310
	
	2

	
	
	
	
	

	4
	Accumulator 
	Assembly seal CKW2200
	广汉长空密封件厂
	1

	
	DYB02.C.00G1
	Yx gasket ring D220（x8）
	JB/ZQ4264-86
	2

	
	
	O type gasket ring 220×5.7
	JB/ZQ4224-86
	1

	
	
	Lead ring SMY2-02-220
	Thickness 3mm
	2

	
	
	
	
	

	5
	Falling part
	Assembly seal CKW1600
	
	1

	
	
	KY seal SJM05-1-160x10
	
	3

	
	
	Guide ring D160x7 δ=7mm
	Finished product
	2

	
	
	
	
	

	6
	Under seal system
	O type gasket ring 115×3.1
	JB/ZQ4224-86
	2

	
	
	O type gasket ring 125×3.1
	JB/ZQ4224-86 
	4

	
	
	O type gasket ring 165x3.1
	JB/ZQ4224-86
	1

	
	
	Assembly seal CKS-0900
	广汉长空密封件厂
	1

	
	
	Yx gasket ring SJM01-2-90
	JB/ZQ4265-86
	4

	
	
	
	
	

	7
	Main cylinder
	O type gasket ring 200×5.7
	JB/ZQ4224-86
	4

	
	
	O type gasket ring 230×5.7
	JB/ZQ4224-86 
	2


	
	
	O type gasket ring240×8.6
	JB/ZQ4224-86 
	2

	
	
	O type gasket ring 335×8.6
	JB/ZQ4224-86
	1

	
	
	Yx gasket ring SJM01-1-200
	
	2

	
	
	Guide ring SMY2-2-200
	
	2

	
	
	
	
	

	8
	Hydraulic station
	O type gasket ring 24x2.4
	JB/ZQ4224-86
	12

	
	DYY1125E.00
	O type gasket ring 44x3.5
	JB/ZQ4224-86
	6

	
	
	O type gasket ring 45x3.1
	JB/ZQ4224-86
	13

	
	
	O type gasket ring 50x3.1
	JB/ZQ4224-86
	6

	
	
	O type gasket ring 54x3.5
	JB/ZQ4224-86
	6

	
	
	O type gasket ring 80x3.1
	JB/ZQ4224-86
	6

	
	
	O type gasket ring 135x3.1
	JB/ZQ4224-86
	6

	
	
	
	
	

	
	
	O type gasket ring 37.5x3.55
	GB3452.1
	12

	
	
	O type gasket ring 47.5x3.55
	GB3452.1
	12


	
	Plug-in valve
	
	
	

	
	LC32A05D
	O type gasket ring 40x2.65
	
	2

	
	
	Resist loop 44.5x40.2x1.3
	
	4

	
	
	O type gasket ring 53x3.55
	
	1

	
	
	Resist loop 59.6x54.9x1.6
	
	1

	
	LC32DB20E
	O type gasket ring 40x2.65
	
	1

	
	
	Resist loop 44.5x40.2x1.3
	
	2

	
	
	O type gasket ring 53x3.55
	
	1

	
	
	Resist loop 59.6x54.9x1.6
	
	1

	
	
	O type gasket ring 48.7x2.65
	
	1

	
	LFA32DBW2
	O type gasket ring 27x3
	
	1

	
	
	O type gasket ring 9.25x1.78
	
	2

	
	LFA32D
	O type gasket ring 27x3
	
	1

	
	
	O type gasket ring 9.25x1.78
	
	1

	
	4WE6D-50B
	O type gasket ring 9.25x1.78
	
	4

	
	
	
	
	


14. Working diagram of electro-hydraulic hammer
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