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Instruction Manual for PXZ-1500II Gyratory Crusher

Foreword

The instruction manual aims at providing technical guidance for beginners and a technical
reference for the experienced operating personnel. Carefully read this manual and keep for future
reference. The diagrams and instructions in this manual can guide the operating personnel to
carry out appropriate inspection, installation, operation and maintenance on the crusher and its
ancillary equipment.

The manual only contains basic operating techniques, which will help technical personnel to
understand the crusher and its operation; in place of formal training. Personnel can gradually
improve their skills and master more operating techniques. Some revised information may not be
included in this manual as the design of the product is updated and upgraded. If conflict arises
during actual operation, we will update and add required information or make some appropriate
modification in the following edition.

CITIC HIC reserves the rights to terminate the production of this model, modify its specification
or design without prior notice, and does not undertake any consequent responsibility or liability.
This manual is valid on the completion date of its publication.

If you have any question about the crusher or the manual, please contact CITIC HIC or the local
agency to obtain the latest applicable information.

This manual is an overall guidance and general instruction about the technical specification. For
all the necessary technical instructions for the actual crusher, please refer to the installation
drawings and technical data provided with the specific models.
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Section 1 Safe Operation of Equipment

1.1 Introduction

The gyratory crusher of CITIC Heavy Machinery company is mainly used in mines, quarries,
metallurgy and other fields. During its process of design and manufacturing, we take full account
of the influence the equipment has on human health and safety. Although some accidents can
occur during the course of checking the operating parts and clearing the blocked material, yet
most accidents in the crushing and screening plant occur during the course of maintenance.
Therefore, this section focuses on the safety notices during the implementation of the

above-mentioned work.

To avoid potential security risks , it is necessary to ensure :

1. Carefully read and strictly observe the suggestions in this manual.

2. Regularly train the personnel for maintenance and safety

3. Strictly observe the general and national safe operation rules.

4. Hang warning signs in hazardous areas.

5. Provide appropriate Protective Personnel Equipment (PPE’s) and tools.

6. The operator and administrative staff have the responsibility to develop effective safe

operational conditions and to ensure the relevant personnel observe these rules.

1.2 Safety Rules

The operator and administrative staff have the responsibility to develop effective safe operational
conditions, which should conform to the operation management practices of workers as well as
any applicable laws, rules or regulations. Each staff member must know about the operation of
this machine, the special requirements of the workplace, precautions and potential hazards.
Everyone must comprehend and follow these requirements to ensure safety during the operation

and maintenance of the equipment.

1.3 Safety Responsibility

The company must provide their employees with a non-hazardous working environment to avoid
causing illness, personal injury or death. It must observe the policies and regulations of Labour
and Security Department and meanwhile make its employees aware of their rights and
obligations. The company must take all necessary measures in making and strengthening rules to
ensure compliance with laws and regulations. In addition, the company and its employees must
know the relevant government rules and regulations related to the operation and maintenance of
this equipment, and strictly implement and observe them.
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1.4 Safety Awareness

The operator's serious attitude towards his work is the key to safe operation and also the
safeguard against accidents. The safety of the operator and others depend on correct operation of
the crusher and complete comprehension of its operating conditions. Most accidents are caused
by failure to strictly observe the basic rules or notices of safe equipment operation. Preventive

measures must be taken to stop accidents.

1.5 Special Safety Notices

This manual and other documents contain important safety instructions. Prior to the operation of
the equipment, all operators and maintenance personnel must carefully read and understand these
instructions. In order to arouse greater attention, the instructions directly related to personal
safety and the instructions on how to avoid equipment failure, are all highlighted terms and

warning symbols in the manual.

1.6 Safety Marks

A series of effective measures are taken during the design and production of the equipment to
ensure the operation and maintenance is in a safe and effective mode. Clear safety signs are fixed
in a prominent position on the equipment. Once these signs are damaged, lost or can't be

distinguished, they must be changed immediately.

During the shut-down period of the equipment, it is necessary to turn off and affix DANGER
tags onto the electric/mechanical energy sources and control devices to warn personnel that the

equipment is not to be operated.

When working on any part of the crusher, the maintenance supervisor or qualified person must
lock the electric/mechanical energy sources and control devices with personnel padlocks and all

other technicians to fix their personnel danger tags to the padlock or locked cabinet.

1.7 General Safety Notices

The following safety notices are only used as a guide for there is a chance that during the
operation, other situations and changes that are not contained in this manual may arise. The
purpose of this content is to make the staff aware of general hazardous conditions when working

in or around the crusher.
1.7.1 Personal Safety

1. Read and know each warnings, cautions and instruction in the instruction manual and safety

tags fixed onto the equipment.

2. Immediately report all accidents to your supervisor; for all personal injuries  immediately

contact the emergency services or the medical centre for treatment.

3. Telephone books with emergency number next to all site phones and tell everyone at site the
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phone and book locations.

4. Do not operate the equipment or work around it if you have been drinking alcohol, taking

sedatives and or other drugs that will reduce your vigilance or will affect your judgment.

5. When getting on or down from the device or walking on the device, please use handrails,
ladders, fence and other security devices. Safety harness must be used during high level work in

hazardous area operation.

6. Prevent the hair, neckties, scarves, sleeves, trouser legs and other loose clothing from being

hooked by the moving parts or the control device.

7. Safety glasses must be worn to prevent flying foreign particles, stones, debris or dust from
entering your eyes or as required in the operation specifications. For greater safety, always wear

safety glasses to protect your eyes.
8. Wear gloves to prevent hands or fingers from cut, scratch, burn and corrosion damage.

9. Always wear safety helmets and protective shoes in outside designated work areas and as
required in the local or national legislations. In the area around and below material transfer point,
for example, between the belt conveyor or the feeder and the crusher, there is the risk of falling

material. Ensure there are appropriate protective equipment and warning signs.

10. Before starting work on the machine, rings, watches, mobile phones, necklaces and bracelet
should be removed.

11. Ear protection equipment should be used in the area with a high noise level.

12. In the working environment with harmful gases, protective masks should be worn. Such as,
in the air containing dust particles, the toxic fumes when cutting resin backing manganese plate,

when contacting the molten metal, chemicals, solvents or other substances harmful to health.

Remember, working in the environment containing dust particles may increase the risk of

catching pneumoconiosis.

13. To reduce labor intensity, please use lifting and moving devices to assist in work; do not run

the risk of working with insufficient manpower.
1.7.2 Safe Work Area

1. Keep the work site clean and tidy; Clear the spillage rubble whenever necessary; Avoid the
accumulation of gravels or other material in the area such as in the passages, on the platforms, on

the ladders, under the conveyors in order not to hinder the normal work.

2. Only inducted and authorized personnel are permitted in the work area.

3. Keep the surface of the equipment clean and free from grease, oil and any other contaminants.
4. Keep the handrails, fences, ladders and platforms clean, dry from grease, oil and any
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contaminants.
5. Remove all parts and tools that are not being used from the work areas.

6. Locate safety equipment within the work areas. Ensure all personnel know where the safety

equipment is stored and are trained in its use.

7. Check the start alarm and warning device at the working site daily to ensure each device can

function properly before starting or operating the equipment.

8. Do not stand under the equipment being lifted or suspended. Safety hooks or hooks with
safety latches should be used to lift equipment. When necessary, use a crowbar. When lifting or

moving equipment, there must be someone authorized and competently trained to supervise.
9. Be aware of weight limit and space dimensions in and around the work site.

10. The walkways are exclusively for the staff. Overweight objects, should not be stacked in the

walkways.
11. Be aware of possible unknown consequences when your sight is limited.

12. Prior to any maintenance or inspection on the crusher, be sure to turn off/disconnect all
electrical/mechanical energy sources and control devices. The implementation of the work

should not proceed prior to the removal of protective equipment.

13. When cutting or welding, some appropriate protective measures shall be taken . The
operating personal should avoid inhaling the smoke, which is a health hazard. These operations
should be carried out in well-ventilated outdoors, or a special device for supplying fresh air or

exhaust device should be used and comply with the local national safety standards.

1.8 Safety Notice for Crusher

All the operation and maintenance personnel of the crusher should be aware of the following

safety notice:

1. Be sure to use the special lifting equipment we provide to install and remove the consumable

parts to ensure operator safety.

2. In the case of using a feed hopper or feeder, a platform should be built around the feed

opening of the crusher to facilitate the operator's observation of feeding.

Warning! There must be security guard rails and kickboards around the platform and

the top of the crusher.

3. It is the mines responsibility to provide a visual warning sign showing the danger of the dump
hopper, a visual or audible alarm for the dumping of the truck, a visual alarm for the start of the

crusher and safety fences where applicable.



4. Using a primary gyratory crusher, it will inevitably occur that a large size rock may block the
feed inlet. The efficient and safe way to remove or dislodge the blockage is to use a hydraulic
hammer, crane or the hydraulic arm with grab. The layout and the installation of these devices

should be taken into account during the engineering design and planning phase.

Warning!! Blasting procedure is not recommended. The user assumes all
responsibility for any damage caused as a result of blasting. CITIC Heavy Machinery
bears no responsibility for the consequential personal injury or the damage to the

crusher.

Danger!!! If personnel must enter the crushing area for maintenance, first cut off the
power supply, lock off the electrical/mechanical control devices, and energy sources.
Attach DANGER tags onto the controls that may start the crusher and also onto other
energy sources. It is very important to ensure the strength and suitability of the fixed

point for the safety harnesses connection.

Be aware! The side plate or hungry boards of the dump hopper must have sufficient

height to prevent the rock spilling over the edge, resulting in injury.

7. The rotation direction of the pinion shaft must be correct to ensure the self-tightening for the
nuts of the head .

8. The drive motor of the crusher must be interlocked so that it cannot be started until the
lubrication system is operating. The oil from the crusher returns normally if the oil temperature is
not too high. The oil pump cannot be stopped until the crusher is completely at a standstill. If for
any reason the oil pump fails; the crusher motor must be stopped immediately by means of the

safety interlocks.
9. After the trial run, all bolts should be re-tightened.

10. Do not stand in the crusher when removing the mantle liner or main shaft.

Warning!! Do NOT blast to remove the mantle or concaves.

11. Note: that hard abrasive material will wear the liners prematurely.

Be aware! That the clearance between the mantle and the concave will lessen and
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may cause damage to the main shaft head and the lower shell casting.

12. Daily check the clearance between the mantle and concave liners.

Be aware! The liners of the crusher, especially the concaves, mantle, rim liners and

spider arm liners are made from high manganese steel. Gas cutting, welding and

grinding manganese steel will produce toxic fumes and dust. Gas masks and other

protective equipment is strongly recommended.

13. Be sure to take measures to protect the main drive of the crusher against serious damage with
a suitable drive guard. If the user provides the drive guard, its design should conform to all state
and local regulations. (Fixed protective cover should be installed on the driving device of the
crusher. In the case of V-belt drive, the design of the protective cover must facilitate checking the

tension of the matched belts and must comply with local safety regulations.)

14. The crusher is characterized by severe noise. The noise of other auxiliary equipment installed
in and around the crusher; such as chutes, transfer stations and screening machines is even higher

than the crusher itself. Wear ear protection when working near and around the operating crusher.

There should be a warning sign that reminds all the staff to wear ear protection.

Be aware! All the operators must wear ear protection.

1.9 General Safety Notice for the Crushing Plant

Warning!! When working on most crushing and screening equipment, it is required
to wear helmets, safety glasses and ear protection. Helmets and safety glasses
provide protection to prevent harm. When the noise level exceeds 82dba, ear
protection must be worn. When the dust content exceeds the acceptable limit,

respiratory protective equipment must be worn.

1. In a crushing plant, the working environment has high dust content, high noise levels and

extreme weather conditions.

Note: The operating room should be equipped to provide protection for the operators.

Note: The facilities, such as the platform and the remote observation equipment in the

control room or operating room near the crusher, should be equipped for the visual




check of the materials entering the primary crushed zone of the crusher.

2. In the case that the feeder or crusher is equipped with a dump hopper, there is always the
danger of the truck's falling into the hopper.

Note: Be sure to install a reversing block, its width should be equal to or wider than
the width of the access road and its height should be not less than 50% the diameter of
the rear wheel for the largest truck. Meanwhile, the rest of the hopper should have

additional security devices (such as guard rails)

3. Ensure there is sufficient lifting capacity of the hoisting device for proper maintenance of all

the crusher components.

4. The crushing plant has a dusty environment. If the dust content in the atmosphere exceeds the
acceptable level, dust removal or dust suppression measures must be taken. It is the user's
responsibility to attach a warning sign of dangerous dust environment, and to take measures to
control dust, such as spraying water, the installation of ventilation with a dust collector, or

providing protective masks for the staff working near the crusher as required.
5. Don't change, damage or remove fixed warning signs on the crusher.

6. Before fixing mobile crushing stations ensure that the ground is adequately solid and level.
Make sure that all supporting tools, tags and barriers are in place. Please follow the
manufacturer's suggestions for tool requirements, tagging and barriers relating too mobile

equipment.

7. Prior to transferring self-propelled crusher station, check if the brake, lighting and turn signals

are working correctly and ensure the supporting feet are raised to a sufficient height from the

ground. Check if there are any loose parts to prevent them falling during the transportation.

Warning!! Do not climb onto the crusher while it is in motion.

8. Check if the equipment is in good condition before the operation of each shift. Make sure

there is no damage. It must be repaired or replaced if there is damage.

Note: Repair or replace damaged parts before starting or running the equipment. Only

replacement parts from the original manufacturer can be used.

9. Starting or running of the equipment

Caution! Before the starting and running of the equipment, inspect the equipment and



working area. Ensure there are no people, animals, tools, parts or anything unsecured

remaining on the equipment. Make sure all the safety protective equipment is

correctly installed and in good working order.

10. Before the equipment starts, be sure to inform all the staff members and visitors at site that

the crusher is ready to start.

Note: Use proper warning devices, such as audible alarm and/or flashing light to
attract the attention of staff members and visitors at site to the situation that the

equipment is about to start.

11. Start the crusher according to the procedure recommended by the manufacturer.

A person without qualification is not allowed to start and operate any equipment if it is not under

the supervision of a trained and qualified operator.

Note: The machine must be always under the supervision of a qualified. If the

operator must leave, the person is to be replaced with another qualified operator.

12. Pay attention to any abnormal indications, visible defects, unusual smells and noises during
the start-up and operation of the equipment. If any unsafe condition is noted, immediately shut

down the crusher as per the specified stop sequence.

13. User must be careful when making inspection, maintenance, lubrication or adjustment.

Warning! Only under the direction of qualified supervisor can this work be done.

Stop the machine, shut off all energy sources and lock the safety switch before

executing any work under normal conditions.

14. User must be very careful when making inspection, maintenance, lubrication or adjustment,

and at the same time follow the safety procedures recommended by the manufacturer.

15. The equipment must be supplied with sufficient lighting and power connection to facilitate

maintenance.

16. Control: the customer is obliged to ensure the following conditions are met: be able to start
the crusher at any time with the control unit supplied for it. When the crusher stops due to power
supply fluctuation or major variation of pressure, temperature, speed and power the safety

interlocks do not allow the crusher to restart automatically.

17. The design, manufacture and assembly of all the control units supplied by the customer must

be capable of resisting any electrocution risk.



18. Maintenance of the equipment: many parts of the crusher need access to perform
maintenance. The manufacturer doesn't supply the access to the following units, such as main
drive assembly, spider bearing assembly, hydraulic cylinder assembly for the main shaft
positioning system (located under the crusher) and lubrication system. Therefore the customer is
obliged to provide and maintain a safe working area and it is the responsibility of the customer to

design and install these access platforms..

19. 1t is prohibited to use an unsafe crane with insufficient lifting capacity and breach safe
operating regulations. The crane is used to assemble and disassemble parts of the crusher,

including the function of delicately lifting and lowering each part of the crusher.

Important Note: the crane must be used within its rated working capacity. The safe
rating includes the weight of hook, pulley, beam and any other rigging, such as wire
rope, suspension cable. The weight of safe lifting can only be calculated by deducting

the weight of these accessories.

20. When lifting or lowering the parts with the crane, no-one should be in the work zone under

or near the suspended component.

1.10 Electric Safety

1. Only trained and qualified personnel are permitted to work on the electrical parts of the

equipment and the ancillary plant.

2. The circuit is considered to be connected unless it is proved to be cut-off by testing

procedures.

3. Disconnection of all mechanical and electrical energy sources are to be completed and
checked by authorised personnel prior to any inspection, maintenance, lubrication or adjustment
of the equipment being performed. Personnel DANGER tags to be attached / fixed to all energy

sources.
4. Repair or replace any broken, cut-off, split or damaged wire, cable and connector.

5. Before starting any equipment, check if the grounding, motor and feed cables are properly and

securely connected.

6. Be aware of the distribution of all the power cable and underground cable. When working in

this area, confirm and check that all energy sources have been disconnected or shut off.

7. Do not perform maintenance on electrical equipment while it is raining. Ensure that the
equipment energy source has been disconnected and checked prior to any commencement of

work.
8. Be aware when working near live lines or electric energy sources. Advise your supervisor if
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the work area is unsafe.

1.11 Safety Against Flammables and Hazardous Material

1. Store flammable, explosive and hazardous material in specifically designed fire proof

containers away from designated work areas.

2. Regulations require all used and oily rags be disposed of in a specifically designed fire proof

container and kept far away from all work areas.

3. Do not put flammable and explosive articles into the equipment.

Caution! It is prohibited to smoke or use open fire around the equipment oil tank, fuel

sources or explosive articles.

4. Suitable fire extinguishers are required in the working areas. All personnel must know where
they are located and training in how to identify the correct extinguisher and their use. Fire
extinguishers are to be located next to all fuel dumps types and should be checked regularly

based on manufacturer’s instructions.

5. Shut down all the engines and motors when filling oils or flammable liquids. Follow the

recommended instructions when filling oils or flammable liquids.

6. Place the oil storage tank or other containers with explosive articles in an environment
with good ventilation, far away from the equipment that might produce spark and ignite
flammables.

7. When filling oils or conveying flammable, explosive articles, the equipment must be grounded
to stop static electricity causing a spark which can ignite the fuel source.

Warning!! Gas fumes can be fatal.

8. Flammable and explosive material, such as gasoline, kerosene or diesel oil is not allowed to be

used as detergent. The cleaning agent must be of a nonflammable environmentally friendly type.

9. The use of epoxy type material shall conform to the requirement of the manufacturer.

Note: Mixing and pouring resin should be performed in the open air or in a place with

good ventilation. Avoid unsolidified resin from touching the skin. Wear appropriate

safety equipment.

10. Check and replace any lead-acid batteries in the open air or at the well-ventilated place.

Smoking or open fire is prohibited around these batteries.
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Warning!! There is explosive gas in batteries.

11. Handle the waste material, discharging liquids and hazardous articles by strictly following
the national and local environmental, safety, transportation and other correlated rules and

regulations. Make sure all the operators are familiar with these rules.

12. Wear appropriate protective clothing and equipment with protective facilities before handling

flammable, explosive and hazardous articles and follow the recommended procedures.

1.12 Safety of Pressurized System (Air and Liquid)

1. Ensure that pressure has been fully expelled from any pressurised system or vessel prior to

opening.

Caution!! It is prohibited to service parts of any pressurized vessel/system before

releasing the pressure within.

2. If high temperatures are involved; it is then necessary to expel the pressure and allow the

liquid or air to cool prior to opening

3. Do not enter the pressurized system or the vessel until air quality is checked and it is

completely cooled and safe to do so.

4. Do not disconnect the air or hydraulic pipeline or other pressurized units before releasing the

pressure from the systems and is safe to do so.

5. The pressurized system is not allowed to operate if hoses, valves and pipe fittings are worn or

damaged. Replace the worn and damaged parts before applying any pressure.

6. Do not remove the air cylinder or hydraulic cylinder before releasing the pressure in the
pressurized system. Only trained qualified personnel are allowed to disassemble the air cylinder

or hydraulic cylinder.

Caution!! The setting of the pressure safety valve must not exceed the recommended

value.

5. Comply with the requirement of recommended inspection and maintenance procedure for the

pressurized system by the manufacturer and ensure safe working condition all the time.

1.13 Welding Security

1. All the welding or cutting must be done by experienced and qualified welders, who have been

properly trained in the use of welding processes and equipment.

2. Take all the necessary precautions to prevent welding sparks and slag from landing on the
11



belt, hose, oil tank or other parts of the equipment, or landing on other personnel within the

working area. Always watch out for the possible fire hazard.

3. Connect the welding earth cable to the weldment as close as possible to avoid damage to the

equipment or potential injury to the person.

4. Consult the technical requirement with the manufacture of the welding equipment before

executing welding operation.
5. Do not weld on the pressurized container or pipeline.

6. Wear appropriate safety equipment to prevent personnel injury when performing gas cutting or
welding operations. The operators shall avoid breathing the fumes. Such operation shall be done
outdoors with good ventilation and be specially supplied with fresh air or fume extractor if

necessary.

1.14 Operating Procedure at Low Temperature

When cooling down each part of the crusher with dry ice, liquid nitrogen or any other refrigerant,
follow proper safety procedures and conform to the local professional specifications and

standards.

1.15 Basic Safety Rules

1. Ensure that all personnel are trained in safety procedures and are site inducted. All safety

rules and procedures must be observed.
2. All personnel are responsible for the personal safety of themselves and others.
3. Often check tools and safeguards to ensure they are not defective or removed.

4. Train all personnel and make them aware of the possible hazards in the work place and the

safe methods in completing tasks.
5. Train all personnel on new unfamiliar tasks.

6. It may be necessary to complete a safety check list to identify possible risks and hazards prior

to performing any task to ensure safety for all personnel undertaking the work.

7. Ensure that work areas are cordoned off with appropriate barricades and warning signs to stop

entering of unauthorized personnel.
Warn all other personnel of potential danger and hazardous conditions.

8. Review working conditions on a regular basis; note and advise any changes to your supervisor.

Watch out for any change in the working condition and process.

9. It is everyone’s responsibility to report any unsafe performance or working condition to your

supervisor.
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10. Keep working areas and the surrounding environment neat and tidy. Arrange used tools and

material in order and store them in their correct locations.
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Section 2 General Description

2.1 Introduction of Crushing Technology Research and Development Ability

CITIC-HIC Technological center crushing and screening machine research institute is mainly
engaged in research and development design of crushing and screening equipment with more
than fifty-year’s experience in design, research and development. Several series of products have
been developed and applied extensively in engineering technology design and complete supply
of crushing and screening equipment in numerous industries. With cooperation and exchange of
information with a number of colleges, universities and institutes, CITIC-HIC has formed a
strong independent research and development ability and innovation capability. Our research
institute has been at the forefront in the design of; 76 different types of e.g. jaw crusher, gyratory
crusher, cone crusher, hammer crusher, impact breaker, selective crusher, ring hammer crusher,
roller crusher, impact crusher, mobile, semi-mobile, and stationary crushing stations, which can
be reconfigured and modified to suit the customer’s requirements.

2.1.1 Methods of Design, Research and Development
1) Finite Element Analysis Technology

With foundry analog calculation and analysis software associated with heat treatment, welding
values and machinery values. And the combined experience with laboratory measures in research
and development of new products CITIC-HIC has the ability to alter and improve certain
manufacturing procedures. CITIC-HIC also owns the analog software, including German casting
analog software MAGMA, French welding heat treatment analog software SYSWELD,
American structural analog software UGS NX and Great Britain’s material calculation software
JMATPRO. With them, most of mechanical performance of products can be analyzed during the
product design phase, which helps improve our product design to be more reasonable with better
capability.

The main parts and components of the gyratory crusher have been calculated and analysed
during the design phase and have passed the practical examination, which indicates the design is
reliable and sound.

For the crusher's shell and main shaft finite analysis and analog analysis are modeled.
Refer to VIEW 2-1, 2-2, and 2-3.

Fig. 2-1 Finite element analysis of gyration crusher's shell
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Fig. 2-3 Modal analysis of shell

2) Ability of Design and Laboratory Test

With the latest design platform of CAD/CAM technology and the design production platform of
ERP, the whole data shared information-based design platform, was introduced and developed to
reduce design cycle dramatically and improve product quality.

With our advanced laboratory, several testing tasks can be performed e.g. analysis of ore and
reliability testing of products which provides data support and development protocol for product
enhancements.

2.1.2 Product Manufacture Ability

With the process manufacture system based CAPP technology, we can accomplish the
standardization of machined pieces, sustain the product manufacture standard further to provide
good-quality, high-reliability products for customers. The manufacturing facilities of CITIC-HIC
are of the most advanced type in the world with large capacity configuration, for example,
casting and smelting department with operating equipment, such as, 18500t hydraulic press,
8400t forging machine with strong capacity, 6.5 x 18m digital control plane type boring and
milling machine of high machined precision, and ®16m digital control double-column vertical
carousel machine. So the facilities completely meet with the production requirements of the
whole casting, machining process of crushers.

2.2 Transportation

For transportation, the heavy gyratory crusher can be dismantled into several sections, which are
then transported as separate packages.

The assembly of parts depends on transport limit conditions and site lifting capacity, generally,
including spider ring, middle shell, middle shell, main shaft, bottom shell, bevel gear, eccentric
assembly, pinion shaft assembly and external hydraulic lubrication system.
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2.3 Use of Drawing and Parts Manual

All the part names and part numbers in the instructions are referred to as an "item". Each crusher
is equipped with spare parts list.

After the crusher is shipped, the spare parts list is sent separately, listing all the items, quantity of
parts and recommended quantities.

The relevant drawings and parts list are used to order and replace spare parts and consumables.
2.4 Wearing Parts
Wearing parts and replacement parts of gyratory crusher are sold by CITIC HIC. When ordering

wearing parts, the following information must be attached:

1. Type, size and serial number of crusher.
2. Description and part number.

3. Quantity of each part

4. Transportation mode, such as by mail, EMS, sea or air

2.5 Recommend Spare Parts

The recommended spare parts for the gyratory crusher can be purchased according to Table 2-1.

Tab.2-1 Recommended spare parts list for the gyratory crusher (PXZ-15001I)

Description Drawing No.

Spider bushing G0021-7

Skeleton oil seal G0021-16

Main shaft sleeve G0023-6

Main shaft head nut G0023-3

Main shaft bushing(upper and lower) G0023-20/G0023-21
Dustproof seal ring G0023-16

Bottom shell bushing G0027-35

Eccentric copper bushing

G0024-6(G1)

Mantle Liner (one set)

G0022-1,4,7,11,14,21

Main shaft thrust bearing(spherical friction disk) G0023-11
Thrust bearing shim(middle friction disk) G0025-5
Piston wear plate (lower friction disk) G0025-6

Hydraulic cylinder bushing (Upper-Lower)

G0025-4/G0025-25

Cylinder seal

G0025-2/G0025-3/ G0025-14/ G0025-15/
G0025-19/ G0025-20/G0025-21

Pinion shaft oil seal

Skeleton oil seal JB2600—-80

All seal gaskets

Depending on actual condition

Filter element

Depending on actual condition

Note: Another complete main shaft unit can be used as standby to avoid shutdown delays.

2.6 Specification of Gyratory Crusher

PXZ-15001I is a heavy-duty gyratory crusher. The designation of the type is as shown in

Figure2-4, which conforms to the standard JB/T1604.




PX[I-0UJII

L MNew Type

Feed port width {(mm)

Crusher type, Z is Heavy, Q is Light

Gyratory

Crusher

Fig. 2-4 Designation for type of gyratory crusher

Marking example:

New type of heavy gyratory crusher with a 1500mm-wide material inlet:

PXZ-15001I gyratory crusher

2.7 Recommended Feed Size

Vertically adjust the main shaft to compensate for the wear of discharge opening. 80% feed size
shall be less than 2/3 of feed opening. This is suitable for primary and secondary gyratory
crusher. Such feed size can prevent the blockage at the opening of spider, and make sure of
uniform feed at the cavity, so as to make sure of even distribution of pressure within the crushing
chamber. If the feed contains a large percentage of fines, it is best practice to remove them by

screening prior to feeding to the crusher to avoid excessive wear of manganese steel liner.

2.8 Protection of Crusher Parts During Storage

During long-term storage of crusher parts, special protection shall be taken to prevent damage.

1) Large castings (middle shell, middle shell, bottom shell, ring spider, block ring, dustproof
seal ring) shall be properly protected and stored indoor. They shall not be put directly on the
ground but on the chock or other support. Apply antirust oil to all the machined surfaces. For
further protection, fill crepe paper with oxidation inhibitor treatment in the cavities of the ring
spider and bottom shell, pinion bore. In addition, seal all the openings with a glued board cover.
Seal all the openings to prevent entry of dirt or water. Then wholly cover it with waterproof

tarpaulin and strap it to avoid to exposure to atmosphere and ultraviolet radiation.

2) Small castings (spider bushing, thrust bearing, eccentric bushing) is best to store indoors.
Apply antirust oil to all machined surface. Fill crepe paper with oxidation inhibitor treatment into
box as necessary. It is important to protect the machined or polished surfaces from corrosion and

physical damage.

3) Main shaft assembly shall be applied with antirust oil. If it is stored on transportation saddle,
double-saddle shall be used. Apply antirust oil between main shaft and saddle. If it is stored

outdoor, cover the whole assembly by waterproof tarpaulin. .
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4) Pinion shaft and hydraulic cylinder assembly shall be stored indoor. Fill with antirust oil to
pinion shaft assembly. Apply antirust oil to external machined surface. Ensure that there is
always antirust oil covering on bearing surface. Turn shaft once a month. In order to avoid
damage to air vent, it must face upward during storage. Before storage, remove oil seal of
hydraulic cylinder assembly. Seal all the opening of cylinder, and fill with proper antirust oil to
cylinder. Cover the opening by glued board and apply antirust oil to exposed external surface.
Fill oil along the periphery of piston.

5) Hydraulic control and lubrication system—fill recommended antirust oil to hydraulic
control and lubrication system, and the same oil to oil pipes. Cut off the pipe at proper position,
for example, manometer. Ensure that a quantity of oil enters the pump to protect from internal
corrosion. Block all the pipe openings to protect from air or moisture. If a gear reducer is
supplied, fill with antirust oil. If lubrication unit is stored outdoor, cover it by waterproof

tarpaulin. After filling pipes with antirust oil, ensure all open ends are sealed.

Do not store parts near high-voltage energy sources e.g. power distribution boards, arc welders

or transformers.

6) Seal ring and seal washer shall become hardened without thorough heat insulation and
oxidation -inhabitation protection, so that seal loses efficiency. It is recommended to replace
these every eight months. As for storage, apply antirust oil as protection, wrap in oiled paper and
put in cool and dry place.

7) Circular or column parts—in order to avoid deformation, use brace bar to lift bronze
cylinder (except if it is fixed on backing plate). Dustproof seal parts and dustproof collar shall
not be vertically but horizontally placed and stored. During storage of column parts, for example,
bottom shell bushing or eccentric bushing, these shall be vertically not horizontally placed. Such

parts shall be put in cases and stored indoor.

During lifting and storage, please be careful to avoid physical damage of parts. Because climate
conditions are varied, please contact local supplier for proper antirust oil. Regularly check stored
parts and make sure that they are intact. CITIC-HIC shall not take any responsibility for the
damage caused by improper measures.

2.9 Storage of Fully Assembled Crusher

If the crusher is assembled, but trial run period delay is more than 30 days, the following steps
shall be followed:

1) Use pump to fill the recommended lubrication into bottom shell cavity, until oil slightly
overflows from dustproof ring. Shut off drain line and keep lubrication within the bottom shell.
Shut the valve between oil tank and pump to prevent oil from returning to the tank through the

drain.

18



2) Fill lubrication into cavity of spider bearing to prevent condensation.

3) Turn pinion shaft four and half times every two weeks. Prior to delivery the pinion shaft

assembly was coated in antirust paint.
4) Apply grease to upper journal of main shaft bushing between spider and lock nut.

5) If lubrication and hydraulic pump are exposed to the atmosphere, cover with waterproof
tarpaulin,

2.10 General Properties Description of Gyratory Crusher

CITIC-HIC adopts advanced design methods to manufacture gyratory crushers, with
technological properties equal to internationally advanced levels for this type of crusher. Our
company has undertaken optimization analysis on the structural integrity, which offers greater
availability and reliability. We adopt latest technology and combined mechanical, electrical &
hydraulic technics to provide closed-loop control. We can include overall monitoring on the
operation of the entire machine, and provide faults diagnosis & alarm function. We adopt
man-machine interface technology with visual enhancements to make operation and maintenance

simple, to reduce labor strength of operators and maintenance cost.

Through improved design of components, the crusher can perform at an optimum level under
harsh operating conditions, and has the function of dustproof and overload protection to make
sure of its reliability to reduce maintenance cost and increase economic benefits for the user.
Because of the unique cavity design profile and dynamic monitoring and adjustment control, it

has the capacity to ensure high-yield and stable quality product.
2.11 Working Principle of Gyratory Crusher

This manual mainly introduces the newly designed PXZ1500I1 hydraulic gyratory crusher
developed by CITIC HIC, making a detailed description for the structural composition,
installation, dismantling, method of operation relating to the PXZ-1500I1 hydraulic
gyratory crusher. The structural composition of the PXZ-1500II is shown in Fig.2-5; the
main parts list is shown in Table 2-2; the performance parameter is shown in Table 2-3; and

the Chinese and English description of the main parts is shown in Table 2-4.

The working principle of the PXZ1500II is as follows: the drive motor supplies power and
transfers this power to the bevel gear through the pinion drive shaft; the large bevel gear and the
eccentric bushing are keyed to make the eccentric bushing rotate. The main shaft is inserted into
the bore of the inner eccentric bush (sleeve), the inner eccentric bush (sleeve) is keyed to the
eccentric bush to allow eccentric rotation of the main shaft which is supported by thrust bearings.
The rotation of the eccentric bushing causes the main shaft to gyrate. The rotational gyration of
the crusher's main shaft causes the mantle to come into close proximity of the concave. This

creates a constant crushing zone between the mantle and concave as the main shaft rotates. Once
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the material has been crushed to a nominal size smaller than the discharge setting , it will exit
the crusher due to gravity.The working principle of gyratory crusher is to break the material
through the continuous rotation of crushing head so the crusher of this type has a higher

productivity and a more reliable and steady operation than the jaw breaker.
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Fig. 2-5 Structure and layout of PXZ-15001II gyratory crusher
Tab. 2-2 Main parts list of PXZ-1500II gyratory crusher
No. Dwg No. Name No. Dwg No. Name
1 G0021 Spider assembly 10 G00210 Service pulley assembly
2 G0022 Middle shell assembly 11 E363 Hydraulic lubrication station
3 G0023 Crushing cone assembly 12 G00211 Foundation assembly
4 G0024 Eccentric bushing assembly 13 G00212 Fan unit
5 G0025 Hydrau]ic cylinder assemb]y 14 G00213 Grease lubrication station
6 G0026 Drive assembly 15 G00214 Spider disassembly device
7 G0027 Bottom shell assembly 16 DGO002 Electrical parts
8 G0028 Motor assembly 17 G00215 Name plate
9 G0029 Drive shaft assembly
Tab. 2-3 Technical specification of PXZ-150011
Approximate Weight of standard configuration (kg)
Crusher - .
Spec. Total | Spider | Middle | Crushing Eccen.trlc Cylinder | Drive Bottom | Drive Motor
. . bushing . . shell shaft .
Weight unit shell cone . unit unit . . unit
unit unit unit
PXZ-150011 | 378143 | 71703 | 111298 62409 9870 13082 2703 76253 | 2239 | 12978
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Standard . Pinion shaft .
eccentric Motor | Swing . Pitch
Crusher Spec. dictance | POWer per Rotary l?.A of Key slot Exten§10n backlash
(kW) | minute | Speed | driveend WxD of drive | (agsification
(mm) (RPM) (mm) end
PXZ-150011 25~49 630 149 600 D220 50x17 3435 C
Feed Close | Max. Piston . . .
size side allowab | oil Hydraulic pump Main shaft thrust bearing
(mm) | setting | le !ifting ﬂOYV Output | Motor | Working | New Allow | New Total
(max) | height (min) | pressur | power | Pressure | bearing | able bearing wear of
Crusher mm of main | mm e (kW) | (MPa) 0.D wear | thickness | thrust
spec. shaft (max): thickness | (mm) bearing
with MPa
wear
mantle
(mm)
PXZI_;SOO 1500 230 210 50 5 11 1.0~1.3 54.6 10 110 25
Tank capacity Lubrication pump Wa:er Air radiator
0il coofer Spider
Crusher filter oil
; . Qg o >,
spec. Lube | hydraulic oil | Output 1[\:)(\)’:2: 1;:::;::: (s1ze) =] § S E = % -; t?llj)k
: nm e = < = = @
@) @) (L/min) (kW) | (MPa) & Z|ZE e g 2
PXZ-150011 | 3200 1200 250 7.5 1.0 40 Depending on the site 36
condition
Tab.2-4 Main Parts List (English)

Bottom shell assembly

Eccentric bushing assembly

Bottom shell

Eccentric

Pinion shaft arm liner

Eccentric bushing

Frame Arm liner

Top counterweight

Bottom shell bushing

Top counterweight ring

Bottom shell bushing key

Bottom counterweight

Bottom hub liner

Eccentric bushing key

Side liner

Eccentric gear

Dustproof collar

Eccentric gear key

Dustproof ring washer

Eccentric wearing plate

Eccentric support plate

Hydraulic cylinder assembly

Drive assembly (Pinion shaft assembly )

Hydraulic cylinder

Pinion shaft bushing

Hydraulic cylinder bolt

Pinion

Hydraulic cylinder top bushing

Pinion shaft bearing (pinion end)

Hydraulic cylinder bottom bushing

Pinion shaft bearing (drive end)

Hydraulic cylinder O ring Labyrinth seal
Hydraulic piston Pinion shaft
Thrust bearing washer Pinion shaft key

Piston wearing plate

Pinion shaft key (drive end)

Hydraulic cylinder cover

Pinion shaft block ring

“O”ring
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Position indicator

Main shaft assembly

Upper shell and lower shell ( middle shell
assembly)

Main shaft

Upper shell

Main shaft bushing

Lower shell

Main shaft locknut

Concave segments

Main shaft bushing lock washer

Concave lock

Main shaft thrust bearing

Epoxy backing

Upper mantle

Support ring

Lower mantle

Liner (mantle or concave)

Locknut

Locknut pin

Dustproof seal ring

Top dust proof retaining ring

Bottom dust proof retaining ring

Spider assembly

Other parts

Spider

Bolt

Spider cap

Nut

Spider bushing

Washer

Spider bushing seal

Spring

Spider vent cover

Screw

Spider edge liner

Spider arm liner

Spring
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Section 3 Installation of Gyratory Crusher

3.1 Points for Attention in Erection

3.1.1 Requirement of Foundation

An erection drawing of main parts and components for volume and weight will be supplied with
each crusher. A crane is required to be located near the crusher for service and maintenance
requirements. Ensure there is enough space under the crusher to remove the hydraulic cylinder,

eccentric bushing and pinion shaft when constructing the equipment foundation.

The foundation is always designed by customer, contractor or CITIC-HIC can provide this
service if required. CITIC-HIC can arrange the design and working performance of the crusher,
alternatively CITIC-HIC can also produce general crusher layout GA drawings with foundation,

work space requirements and feeding arrangement.
The following regulations must be observed:
3.1.2 Soil for Crusher Foundation

1) The foundation geotechnical should meet and conform to the requirements of the “Cone

Penetrometer Testing” method or other recognised soil property tests.
2) The foundation must be prepared to suit the geotechnical conditions.

3) The foundations are to be designed and built by a qualified CIVIL engineering company.

Ensure recommended concrete strength and reinforced steel bar meet ISO standards.
3.1.3 Crusher Feeding Arrangement

The correct feeding arrangement is required to minimize the impact of large rocks directly onto
the rim liners and spider cap. This avoidance will improve the service life of mechanical

components.

Uneven feeding may make large amount of stones into one side of the crushing cavity, not fill the
whole cavity, or the coarse or fine stones may separate into the different parts of the cavity.the

following conditions may lead to:

1) The hydraulic regulating system to generate a higher hydraulic impact force, leading to

premature excessive wear of the manganese liners and damage of mechanical component .

2) uneven or over-quick wear of local Concave segments may lead to uneven product size and

the reduction of the service life of crushing surface.

3) If fully breakage in the 360° cavity is not achieved, the output of the crusher may reduce.it is

of great importance to make stones evenly distributed in the cavity with minimum impact.
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Besides , it is also important for the dump truck to discharge along the spider from the two sides

of material pit to make the material over the spider arm.
3.1.4 Appropriate Feeding Arrangement

NOTE: The correct orientation of the crusher when installed in the dump hopper is to have the
spider arms in line with both the dump zones to protect the main shaft and ensuring even

distribution of the feed material.

The feed pocket which is above the spider arms should direct the feed rock into a buffer zone

which is formed by the rock and fines, so as not to fall directly into the crushing cavity.
The tipped feed rocks must not impact the spider cap and shaft directly.

If large rocks falls directly into the crushing chamber, will cause a high impact load to the

crusher liners and components, which will also cause undue heavy impact to the main shatft.

Another advantage of a proper feeding arrangement is improving the wear service life for

crusher’s mantle and concave liners and spider and bottom shell bushes.

The effect of uneven feed or one sided feed will be to grind an ellipse in the spider bush and
bottom shell bushes.

When designing the discharge chute size for the primary crusher, it is recommended to allow for
the maximum capacity of the tip trucks. The rock will first drop to the buffer zone; than slide into

crushing cavity, so the impact is minimal.
3.1.5 Effect of Large Dump Trucks

In modern crushing plants, the stone discharge angle and the association between the tip
discharge point and the large rock impact point by increasing the size of the dump truck and
pocket capacity will be changed proportionately. In recent years and because of economical

reasons re: opencast pit mining, larger dump trucks are gradually replacing the small tip trucks.

The following are the methods for modifying existing dump hoppers to avoid problems created

by larger dump trucks.

1) Moving the dump truck stops back a suitable distance on both sides of the dump hopper will
move the discharge impact point further away from the crusher. This is particularly suitable for

multi-functional dump trucks.

2) If big and small dump trucks are to be used at the same time; an alternate discharge pattern
needs to be applied. The small tip truck will discharge on one side and the bigger dump truck
will discharge from the other side. Dump truck stops will need to be located according to truck

size and dump points within the dump hopper.

3.1.6 Arrangement of Crusher Discharge Outlet
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At the bottom of the crusher, a discharge storage hopper or rock box which can store two
truckloads of material at least is required. If the discharge belt stops operating, the storage

hopper could evacuate the crushing cavity.

A feeder should be installed between the discharge storage hopper and belt, thus adjusting the
discharge rate and eliminate discharge impact on the belt. Cor apply the slide chute discharge
system based on the actual conditions.)

3.1.7 Air Dust Seal

The crusher has an air inlet pipe which is connecting the pressurised air and oil chamber. The
pipe is located at a frame beam of the bottom shell. The positive pressure air in the oil seal
chamber helps to expel dust and prevent contamination of the oil. The over pressure air is

supplied either from an air-blower or an air compressor.

See fig.3-1 for the installation instruction for the air dust seal device of PXZ-15001I.

Air Dustproof
Device

\\\ i\\

Fig. 3-1 Installation of air dust seal device of PXZ-150011
3.1.8 Driving Device of Crusher

The pinion shaft of heavy gyratory crusher drives a spiral bevel gear and pinion and is enclosed
in a housing which is extending from the bottom shell. The driving force is usually provided by

an electric motor.

Please refer to section 2 - Table 2-4 general technical specification table : pinion shaft rotational

speed and maximum recommend power.

The direct drive comprises a floating shaft (cardan type) which is mounted between the motor

and pinion shaft so the pinion shaft can be removed without dismantling the motor.

It is suggested to use a wound rotor induction type motor because of its greater starting torque. If
the power supply suits the high initiation starting current, then the squirrel cage induction motor
can also be chosen.
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3.2 Installation of Crusher

3.2.1 General Instruction

The crusher components will be subject to very high loads during the operation including the
bearings. So all care must be taken at the time of assembly, to make sure of the correct centering,
and the supply of enough, clean and pollution-free lubricating oil to the operating components.
Proper erection procedures and implementing a good maintenance program during the operation
will guarantee bearing surfaces remain free of dirt and dust contaminants.

MAINSHAFT ASSEMBLY

BOTTOMSHELL
ASSEMBLY

PINIONSHAFT

\ ASSEMBLY
- ECCENTRIC BUSHING
ASSEMBLY

Fig.3-2 Assembly details of bottom shell, main shaft, eccentric bushing and pinion shaft drive for
gyratory crusher PXZ-150011

All pipes require thorough cleaning before assembly and tightening. Completely check the
lubricant oil circuit and remove all corrosion or filth before erection. Clean and remove all the
preservative oil by pickling. Also finish any slightly damaged machined part in order to get a

proper match at the time of assembly.

Sub-assembly drawing 3-2 indicating assembly details of bottom shell, main shaft, eccentric

bushing and transmission drive for the gyratory crusher PXZ-15001I.
3.2.2 Installation of the Bottom Shell

1) If the gyratory crusher is mounted on a concrete foundation, it is necessary to grout the lower
frame onto the foundation. Stainless steel shim plates should be located in the four corners
adjacent to the foundation bolts. The thickness and shim size is based on the actual installation
finished height. First level the shims in both directions. Form work is required to retain the grout

while being poured. Thus the shim plate surface becomes the machine datum plane.

2) The bottom shell of the crusher must be vertical to the foundation, which is checked according

to the position of center line of the internal bore hole and jointing flange.

3) A proper gap shall be kept between the bottom shell mounting flange and the top of the

foundation in order to pour the grout. Internal and external form work is required to retain the
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grout while being poured.

4) After the grouting has solidified, torque the foundation bolts to the recommended values after

all the grout has properly hardened.

5) Follow the recommendations of the concrete manufacturer during the preparation and erection.
It is very important to keep the crusher level in two directions. The qualified civil engineer shall

supply the requirements and design of the foundation.

6) When Customers are required to supply the correct foundation bolts. A qualified structural
engineer’s recommendations on bolt Grade is to be specified for this application. Bolts will also
have a suitable thread length to accommodate the bottom shell flange, a structural washer, two (2)

nuts and the base plate.
3.2.3 Assembling the Eccentric Bushing

Please refer eccentric bushing section for details relating to assembly. The eccentric bushing
should be put on the wear-resisting plate and orientated with the eccentric backup plate. Seal the

seam between base and eccentric backup plate with the “O” ring supplied.
The following is the erection steps for crusher eccentric bushing:

1) Put the eccentric backup plate on the sliding car and align the oil drain hole to the hole on the
hydraulic cylinder flange. Install the wear-resisting plate and backup plate “O” ring on the

backup plate and then install the eccentric bushing on the wear-resisting plate.

2) There is a movable trolley for the eccentric bushing, which has a hydraulic lifting device used

to remove and replace the eccentric bushing.

3) Lift the eccentric bushing up to the mounting position using either the adjusting screw rod or

hydraulic lifting device.
4) Fix the backup plate to the lower shell with the bolts and lock washers.
3.2.4 Assembly the Hydraulic Cylinder

The cylinder assembly should then be bolted to the bottom shell (refer details in cylinder section.
For the assembly details of oil cylinder of PXZ-15001I gyratory crusher refer to Fig. 3-3.
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Fig.3-3 PXZ-1500II gyratory crusher cylinder assembly drawing
The following is the erection steps for crusher hydraulic cylinder:

1) Place the cylinder on the sliding trolley, then move the trolley to the underside of the bottom
shell and make sure the base plate's oil drain port is being aligned to the frame oil drain hole.
Check the erection position of the piston wear plate and thrust bearing washer. Clean the “O”

ring groove and the top of cylinder surface. Inserting the “O” ring seal into the ring groove.

2) Lift the cylinder assembly to the installation position with the hydraulic platform or adjusting
screw rods, applying a hydraulic jack to assist with fitting the locking nut, then tighten it and

make sure there is no oil leakage.
3) Fix the bolt studs, nuts and locknuts, and then tighten securely to prevent seepage.

4) Remove the cover and select the available socket head cap screw and lock washer, install the
feed bin level indicator in the crusher (optional by user). It should be connected to the power

supply when installing the indicator.

5) Be careful to protect the lubrication and hydraulic oil pipes to avoid impact damage by rocks.

The customer will provide the protection guards.
3.2.5 Assembling the Pinion Shaft Drive Assembly

The pinion shaft drive parts have been assembled prior the shipment; therefore this assembly can
be directly installed into the bottom shell. For assembly of the bottom shell and pinion shaft
drive details for gyratory crusher PXZ-15001II refer to Fig 3-4. When the crusher drive is

completely assembled then inspect and adjust gear and pinion for backlash gap and correct
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contact and for details of these values refer to section 6 "pinion shaft assembly".

BOTTOMSHELL PINIONSHAFT
ASSEMBLY ASSEMBLY
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Fig. 3-4 Assembly of the Pinion Shaft and bottom shell for gyratory crusher PXZ-150011
3.2.6 Assembling the Main Shaft

The main shaft includes shaft, main shaft bushing, main shaft sleeve, mantle, locking nut, thrust
bearing, dust ring, retaining ring and lifting lug. Please see the section 7 about details, such as the

appropriate installation.

Remove the dust seal components before installing the main shaft. Carefully check and clean the
dust seal and its seat retainer, making sure the seal ring can move freely in the seat retainer after
installation. The main shaft lifting lug has been installed at the factory. So it is not necessary to
remove after installation. It must be checked to make sure the lug has been already fully
tightened before lifting and installing the main shaft. It is necessary to fit a suitable shackle

between the main shaft lug and crane lifting hook.
3.2.7 Assembly of Middle Shell

Check the taper fit spigot condition between the lower frame and bottom shell. Remove any
burrs, marks, rust or dirt on the contact surface. Apply oil on the lower frame taper fit and flange.
Do not apply white lead which will cause inconvenience for later dismantling of the middle shell

after it sets.

Gyratory crusher PXZ-15001I incorporates a middle shell which is constructed to join the top
and bottom shells together via taper fitting spigot flanges; Details please refer to Chapter 8
“Middle shell Assembly".
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Ensure the concave liner support ring is in place, it should keep the lower frame level. It is fitted
to the machine finished taper fit point. Keep level so that the connecting flanges are parallel
when bolting together. The flange joint has a slight interference taper fit. For PXZ-150011, there
should be a 1~4mm gap between the upper and lower flanges on middle shell frame before

tightening up.

First tighten up the two wedges which are located 180 degrees apart and ensure the flange gap is
equal. Then tighten up the two wedges which are located 90 degrees apart to the preceding two
wedges, and make sure there is an equal gap between the upper and lower frame. Then fasten the
remaining wedges with the same torque alternately. Go on fastening the wedge with same order
and turns to ensure that the gap between flange surfaces is evenly diminished until a 0.10mm

feeler gauge cannot be inserted at any point in the flange circumference.

If the gap does not fully close after all the bolts have been torqued may indicate slight
misalignment or foreign material between the spigot faces. It would be necessary to separate the
two shell frames and check for any material between the spigot faces and alignment.

3.2.8 Installation of the Middle Shell Liner

There is a cavity behind the lower concave liners of middle shell . To save zinc or epoxy resin
backing material, this cavity can be filled with cement mortar, which contains 75% sand and
25% cement. The ribs shall be welded crosswise between the liner and the cavity to prevent the
cement mortar from falling off. The cement mortar must be solidified and dried naturally. Note

that excessive moisture will influence the solidification and strength of epoxy resin.

Warning!! If the molten zinc makes contact with moisture it will cause an explosion

and cause human injuries. So it is necessary to fully clean the inside of the shell

frames and the back of the concaves to make sure they are dry.

Note: At the time of applying the epoxy resin or zinc backing, oil should be smeared
on the backing surface of the shell frames for easy removal. Do not apply oil or mould

releasing agent when using zinc backing

At the time of applying epoxy resin backing, do not smear any mould releasing agent or oil-base
sealant on the back of the concave liners; otherwise it will cause the liner to loosen and move
during crushing. This is because the thickness of the backing is difficult to control. The vertical
gap between the bottom concave liner plates shall be approx.10mm up to a maximum of 16mm.
Fit and locate a spacer between the joints at approx. half the thickness of the concave.

Prior to pouring the backing ,one way to fix the concave liner of middle shell is to use steel ring
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and knock in wedges behind the steel ring; the other way is to fix with sticks or dry sand.

Fill the gap between the liners in order to prevent the hot zinc or epoxy resin flowing out. If
zinc is used, Babbit or equivalent sealing battens should be used to seal the joint of the concave
and the backing board.

If using the epoxy resin backing, it is best to finish the complete installation of the same row of
concaves and backing. Each pouring backing height shall be 3/4 of the liner height in order to
avoid having the repeated seam at the same place due to the multiple pouring. It is necessary to
be very careful if applying the epoxy resin or zinc. The molten zinc cannot blend with formed
solidified zinc. The zinc should be evenly poured along the entire circumference to avoid
porosity after the zinc cools. Then proceed to install the next concave row by the same procedure

until all concave rows have been installed.

Always apply the special precautionary measures when installing and maintaining the
manganese steel liner. Hard and non-abrasive rocks can cause the manganese metal to deform

due to the lack of hardening of the manganese.

If allowed to go on working, the deformed metal will make the liner completely expand causing
the middle shell to fracture.

In order to prevent this condition arising, the vertical seam width can be increased to 16mm
between the concave liner segments. Because there can be a possibility of the liners becoming
dislodged, usually 16mm is the maximum gap allowed between the concave liners. If the gap is
increased then it may be necessary to trim the two sides of locking liner to make it suit with the

available circumferential space.

The deformation/expansion of the concave segments requires continual monitoring during the

initial operation period of a new crusher.

As noted the deformation/expansion of the concave segments can cause serious damage to the
crusher. The solution is: regularly cut off the edge of perpendicular and horizontal joint with
acetylene torch to avoid the middle shell being affected by the expansion of the concave
manganese segments. The segments may require regular trimming of the vertical and horizontal
edges to ensure deformation expansion does not cause damage to the top, middle or bottom

shells or shell separation.
3.2.9 Assembly of the Spider Assembly

The spider is installed after installing the gyratory crusher’s middle shell and crushing cone
(main shaft assembly). The main components include the spider ring, spider bush and seal, spider

cap, spider arm guard and rim liners.

Completely clean the top of main shaft sleeve and shaft as well as spider center bore. Check the

taper matching spigot surfaces between the spider rim and middle shell. Remove any burrs,
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marks, rust and dirt on the contact surfaces. Smear oil between the two matching spigot surfaces.
Do not use white lead which will be harden and lead to inconvenience when separating spider

rim from the middle shell.

At the time of lifting the spider rim it should be kept on the horizontal plane and fitted over the
main shaft sleeve, then lowered onto the middle shell, aligning the spigots of the middle shell
and spider rim. Ensure the spider rim is level when making contact with the middle shell spigot
and bolt holes are aligned. The flange junction shall have a slight interference taper fit. There
should be a 1 - 4 mm gap between the spider rim and middle shell flanges prior to torqueing to

recommended values.

When tightening the bolts, tighten up the two bolts which are separated by 180 degree and ensure
the gap between flange faces of spider and middle shell is equal. Then tighten up another two
bolts which are located 90 degrees away from the preceding two bolts, and make sure there is an
equal gap between the flange faces of middle and bottom shell. Then fasten the remaining bolts
to the same torque value alternately. Continue tighten the fixing bolts in the recommended
sequence to ensure that the gap between flange surfaces is evenly lessened until the 0.10mm

feeler gauge cannot be inserted at any point in the flange circumference.

Check the oil seal of spider bushing, which has been pressed into the counter bore in the bottom
of the spider housing. Place the spider bushing in the center bore of the spider and there is a gap
between the flange lower surface and spider top surface. Fix the bush-type flange tightly on the
spider with fastening bolts and the bolts should be tightened uniformly to avoid the inclination or

rotation of spider bushing in center bore.

3.3 Check Before First Operation of the Crusher

After the completion of general assembly for the first time, the following check shall be
carried out before starting up, so as to ensure normal start and operation.

Tab.3-1 Check items after the completion of general assembly
and before starting up of the crusher

Check parts Check contents Check position

Check whether the main shaft bushing is

assembled in position shaft head and bushing on top of the main shaft

Check whether the clamp nut of the main shaft
bushing is locked and the stop circlip bolt is Top of the shaft bushing of the main shaft
fastened in advance

Check whether the lock nut fixing the bush
Main shaft ((liner) of the main shaft is locked, the circlip is
assembly |assembled in position and the screw is fastened
in advance

Top of the shaft bushing of the main shaft

Check whether the upper support ring and lower
support ring on the lower end of the larger end
of the main shaft are fastened, the dust ring is
assembled in position and ensure that the
clearance inside the chamber formed by the dust

Lower part of the larger end of the cone of the
main shaft
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ring between the upper and lower support ring
is over 2mm.

Check whether the grease-proof rubber ring is
assembled in position, whether it is assembled
as per the reformed dimension and whether it is
assembled firmly.

Lower part of the larger end of the cone of the
main shaft

Check whether the spherical friction disk of the
main shaft is assembled in position and the
fastener fixing the friction disk is fastened

Shaft head on the lower end of the main shaft

Spider
assembly

Check whether the bolt of the spider bushing is
fastened in advance. Recheck after running for
some time.

Liner of the spider ring and the spider arm

There shall be clearance between the push ring
flange and spider hub of the spider oscillating
bearing assembly, which shall not be under
0.5mm. The recommended bolt pre-tightening
load is 500~686N-m.

Spider taper bushing flange

'When assembling the spider oscillating bearing
assembly, make sure that the lubricating oil port
of the spider and the oil groove on the external
surface of the steel bushing of the spider are
center aligned

Taper bushing and lubricating hole of the
spider

Check whether the sealing on the lower end of
the support ring of the spider is assembled in
position and the position of the lip is correct

Seal groove on the lower end of the taper
bushing of the spider

Take grease lubricating exam, check whether
the oil circuit is unblocked and the seal for oil
pipe joints is qualified

Grease circuit of the spider

Check whether the oil level gauge of the spider
is working normally

Top of the taper bushing flange of the spider

Before hooding the spider, ensure that there's no
impurity inside the chamber. Meanwhile, cover
the internal wall of the taper bushing of the
spider with lubricating grease

Internal chamber of the taper bushing of the
spider

Middle shell
assembly

Ensure that the joint bolts of spider and the
middle shell unit, the middle shell unit and the
bottom shell are bolted firmly, check whether
the pre-tightening load is enough. Recheck after
running for some time.

Flange bolts between shells

Check whether the liner and the middle shell
unit is loose

Internal chamber of the middle shell unit

Eccentric
bushing
assembly

Check whether the lower balance bolt is
fastened

Underneath of the large gear flank

Check whether the upper balance bolt is
fastened

Upper part of the eccentric steel bushing

The eccentric copper bushing has been
assembled in place in the eccentric steel
bushing, see whether the lower end of copper
bushing and the spigot of the eccentric steel
bushing gain contact

Eccentric steel bushing, eccentric copper
bushing

Check whether the large gear is assembled in
position

Eccentric steel bushing, large gear

Clean up before assembling, ensure that there's

no impurity and foreign matters
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Bottom shell
assembly

Recheck whether the bolts of bottom shell ring
liner is fastened

Bottom shell ring liner

Check whether the air intake of the bottom shell
is unblocked without any foreign matters

180° position of the drive hole of the bottom
shell

Check whether the copper bushing of the
bottom shell is assembled in position

Bottom shell copper bushing

Check whether the lubricating circuit of the
bottom shell is unblocked and the pipeline is
clean

Top of the drive hole

Before assembling the eccentric copper
bushing, drive unit and hydraulic cylinder unit,
reconfirm all the lubricating chambers and the
lubricated surfaces are clean. Impurities and
dirts are not allowed, especially inside the
copper bushing hole and the gear chamber of
the bottom shell.

Lubricating chamber

Drive
assembly

Verify whether the assembling position of each
part of the drive unit is correct

Every part of the drive unit

Ensure that the fasteners of drive unit are
tightened firmly

Fixing of each part of the drive unit

Recheck the gear backlash and notify the
manufacturer to confirm

Bull gear and pinion

Hydraulic
cylinder
assembly

Check whether the bolts on the bottom of the
cylinder are pre-tightened

Bottom of the oil cylinder

Check whether the upper and lower liner
bushing of the oil cylinder are assembled in
position, whether their fastening bolts are
assembled in position

Upper and lower copper bushing of the oil
cylinder

Check whether the sealing of the plunger of the
cylinder is assembled in position and the
position is correct

Oil seal on the plunger

Check whether the lower friction disc is fixed in
position

Upper part of the plunger and lower part of the
middle friction disc

Check whether the middle friction disc is
assembled in position, position limiting piece of
the middle friction disc and the retaining ring
for the axle are assembled in position

Middle friction disc

Check whether the position of the displacement
transducer is correct and the fastener is firm

Middle part of the cylinder bottom

Check whether the hydraulic and lubricating oil
chamber are clean without impurity and foreign
matters

Hydraulic oil, lubricating oil chamber

Check whether the oil circuit is unblocked and
clean

Lubricating, hydraulic oil circuit

Coupling
assembly

Make sure the installation dimension of the
coupling is correct

Coupling on the motor end and coupling on the
drive end

Measure the concentricity of the coupling,
confirm correct, while ensuring the couplings
on motor end and the drive end are concentric,
record and report the manufacturer to confirm

Connecting shaft, coupling on the motor end
and coupling on the drive end

Motor
assembly

Check whether the installation position of the
motor is correct, adjust alignment in position,
and reverify the pre-tightening of the bolts

Motor installation

connecting the motor and the motor base
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Overall
assembly

Check whether the shells are assembled in
position

Between shells

Check whether the O ring between the bottom
shell and the oil cylinder is assembled in
position, ensure no leakage

Between bottom shell and the oil cylinder

After assembling the main shaft, ensure that the
oil-proof rubber ring and dust ring of the main
shaft are assembled in position

Lower part of larger end of the main shaft cone

The main shaft and the taper bushing of the
spider has no wear after assembling the main
shaft. Measure the clearance between the main
shaft and the taper bushing of the spider

Between the taper bushing of the spider and the
main shaft bushing

Check the gear backlash of large and small gear

Large and small gear

Check whether the lubrication and hydraulic
system pipeline are assembled in place, pipes
are unblocked without foreign matters
(including grease lubrication system)

Hydraulic lubrication circuit system

Preparation
before
start-up

Take the lubrication test, adjust the pressure and
flow rate ratio, check the sealing condition of
the lubrication system

Hydraulic lubrication station

'When the Iubricating system is turned on,
have a function test for the hydraulic system
when the main motor stop running, lift and
lower the new placed main shaft for more than
three times, ensure that the main shaft run to the
correct position, raise 200mm each time, and
check the condition of the hydraulic system,
whether there is abnormal leakage. After
completion of three lifting, check whether the
main shaft has abnormal position change or
wear

After completion of the two works before
start-up, the lubrication system is running in
normal operation, the lubricating oil return is
normal, and the lubricating oil has no anomalies
such as impurities. Then start the hydraulic
system, lift the main shaft to 50mm or higher
(not lower than 50mm), if there is no anomalies,
the machine can be started.

35




Section 4 Bottom Shell Assembly

4.1 Structure and Assembly

The bottom shell, a main part of the crusher, is fixed to the foundation by anchor bolts. The
eccentric bushing rotates in the copper bushing located in the main central hub bore of the
bottom shell. There are two hub frame arms which join the hub to the inner wall of the bottom
shell together with a pinion shaft housing the pinion shaft. These arms are fitted with replaceable
manganese steel hub and bottom shell arm liners which protect the casting against impact
damage and wear to the bottom shell casting components.

The bottom shell assembly forms the base structure which is mounted onto the foundation and
includes the bottom shell, bottom shell guard plate, rib guard plate, pinion shaft guard plate,
bottom shell bushing and dustproof cover etc.

Details for the bottom shell assembly of gyratory crusher PXZ-1500II refer to Fig 4-1 and Table
4-1 below.
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Fig. 4-1 Bottom shell structure of PXZ-15001I gyratory crusher

Tab. 4-1 PXZ-15001I gyratory crusher bottom shell components list

No. Part No. Description No. Part No. Description

1 G0027-1P Bottom shell Assembly 7 G0027-31 Anti-dust ring

. . Auxiliary shaft liner
2 G0027-8 Air feed pipe 8 G0027-33 (Pinion shaft liner) (1#)

. Aucxiliary shaft liner

3 G0027-9 Arm Liner (1#) 9 G0027-34 (Pinion shaft liner) (2#)
4 G0027-10 Arm Liner (2#) 10 G0027-3P Hub liner
5 G0027-11P Ring liner (Upper) 11 G0027-35 Bottom shell bushing
6 G0027-19P Ring liner (Lower)

Anti-dust ring is a press fit into the bottom shell hub. Anti-dust ring is drilled on its inner side for
bolting onto the bottom shell; disassemble the anti-dust ring and the seal pad from the bottom

shell. Dismantle the anti-dust ring which is press fitted into the bottom shell by using the jacking
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bolts fitted into the pre-drilled and threaded holes. Carefully install the seal pad for reassembling.
The larger hole located on seal pad should be aligned to the spill ports of bottom shell and

anti-dust ring.

The bottom shell bushing, made of bronze, is fixed in the inner hole of bottom shell through
direct keys .The bottom shell bushing can be installed and removed from above after spider rim,
main shaft, anti-dust ring and the eccentric bushing are removed or prior to assembling. The
bushing and bottom shell are of interference fit, so it requires cooling for approximately 2 hours
in a special vessel using dry ice. The bushing should be installed into the bottom shell as quickly

as possible after cooling to the required temperature.

In case of a bearing fault of the bushing , lift it out with the crane and lug supplied. Under
normal conditions, the cold-fitted bushing and bottom shell are of interference fit, so it is easy to
disassemble. however , if it is seriously worn and difficult to disassemble, the bushing can be
disassembled into two halves by using the method of flame cutting and lift respectively. For the

flame cutting, the bushing to bu cut must be fixed to ensure the safety of the operator.

There must be a cross bracing rod fitted to the hook on the lug between two ropes, which will
avoid the rope tension breaking the top of the bush. The lug is relatively small, so the applied

pulling force cannot be excessive.
If the bushing can be removed by lifting ,the following methods can be used :

1) Glued board can be used to seal the bottom section of the bush and it can be shrunk by

pouring dry ice powder into the internal cavity and then removed by the crane.

2) A steel plate or beam placed at the bottom of the bush can be pushed out by a jack placed on

the bolster below the crusher assisted by the overhead crane.

Internal bore of the bottom shell hub should be checked before assembling a new bush. The
internal wall must be comparatively smooth with both a good roundness and no taper. All the
burrs and the projections should be removed. The bush marked with "top" should be placed up. If
assembled upside down, oil hole of the bush will not align to the oil groove ring on the bottom
shell, therefore the lube oil flowing into the eccentric shaft and eccentric bushing will be greatly

reduced affecting the lubricating efficiency between the bushing and eccentric.

Put the bushing with assembled keys into the fridge or place very fine dry ice powder into the
center bore. For the use of dry ice , cover with thermal insulation blanket or canvas. 2 hours later,
it is easy to fit it into the center bore of the bottom shell. The reason for cooling the bushing
is :although it and the center bore of bottom shell are of interference fit, yet it may deform when
it is dismantled from the clamp after the machining. It is easy to fit in after the cooling, avoiding
the emergence of bushing deformation and metal snap-in; however, if it is still difficult to install
after the cooling, a jack must be used: put a thick steel bar or I-beam onto the upper part of the

lower shell(middle shell) and tighten with bolts. Place a small jack between the the beam and the
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board on bottom shell bushing and use it to press the bushing into the bore of bottom shell.

The Frame arm liners and pinion shaft liner housing of the bottom shell should be installed and

dismantled using the lifting holes of the liners rather than temporary lugs welded on the liners.

Bottom shell wear liners need to be installed after the frame arm liners and countershaft liners
are installed. Bottom shell wear liners are fixed by taper screws. Welded lugs are allowed to be

used when bottom shell wear liners are installed. Refer Fig.4-2 for the installation of ring liner.
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CONNECTED TO THE
ANTI-DUST FAN PIPING

Fig. 4-2 Installation schematic diagram of bottom shell wear liner

The sliding bearing structure between the bottom shell bushing and the eccentric bushing
requires lubricating and cooling. The oil volume required for the shell bushing is about 15L/min.,
For the location of the connection of the lubricating points, refer to the Figure 4-3. The inlets of
the lubricating points of PXZ-1500II type gyratory crusher adopt 1-5/12" UNF pipe thread for
the connection and the return ports adopt 5” NPT pipe thread to connect to the external

lubricating pipeline.

LUBRICATING PIPING OF
THE BUSH OF BASE FRAME

COMMECTED TO LUBRICATING JACK SCREW OF
RETURN PIPING DRIVE PART

Fig.4-3 Schematic diagram of the inlets for the lubricating points
of the bottom shell bushing
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4.2 Performance Features

1) The structure of the bottom shell is optimized and designed by means of finite element

analysis to provide a more stable, reliable and appropriate structure.

2) The design with a ring groove in the bottom shell hub which matches the eccentric bush,
increases the lubricating effect and plays an active role in improving the main shaft speed and

increasing the production.

3) The unique design with the anti-dust ring produces a positive effect by preventing the

encroachments of dust into the lubricating system and prolonging the life time of the machine.

4) One rib of the bottom shell is designed with an over-pressure air entry to provide compressed

air directly into the lubricating system , which brings a better dust-proof effect.
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Section 5 Eccentric Bushing Assembly

5.1 The Structure and Assembly of Eccentric Bushing Assembly

5.1.1

Structure and Composition of Eccentric Bushing
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Fig. 5-1 Structure diagram of eccentric bushing of
PXZ-15001I gyratory crusher

The eccentric bushing of PXZ-1500I1 gyratory crusher mainly consists of Eccentric Steel
Bushing[G0024-7(G)], Eccentric Copper Bushing[G0024-6(G1)], Bevel gear wheel (G0024-8),
Counterweight block (G0024-15), Upper Counterweight (G0024-1) and Key. See Figure 5-1 and
Table 5-1 for details. The eccentric steel bushing is located on the wear resistant plate
(G0024-10), fixed by the support plate (G0024-11). The bull gear rotates the eccentric steel

bushing, and then the eccentric bushing, the lower counterweight, the upper counterweight and

the key follows.
Tab. 5-1 Main parts list of eccentric bushing unit of PXZ-150011
No. | Part No. Description No. | Part No. Description
1 G0024-1(1) Upper Counterweight 6 | G0024-10 | Wear resistant plate
2 | G0024-2P Upper Counterweight ring 7 | G0024-11 Support plate
3 G0024-6(G1) Inner Eccentric Bushing 8 [ G0024-12 | Mounting Bolt M56X800
4 | G0024-7(G) Eccentric Steel Bushing 9 | G0024-13 O Ring1844X10
5 G0024-8 Large conical gear 10 | G0024-15 Counterweight Block
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5.1.2 Assembly of Eccentric Bushing

1.Eccentric bushing is located between wear-resisting ring and support plate. When locating the

support plate, the oil discharge hole shall be aligned with the cylinder flange hole.

2.The O seal ring of support plate shall be replaced if it's broken after checked. Light grease shall
be applied when fixing the O seal ring in the ring groove of support plate.

3)For the Lifting of eccentric bushing assembly, main shaft should be made to enter the bushing
hole to guide the eccentric bushing assembly into bottom shell bushing. If a jack is used, the top
of the eccentric steel bushing and the bushing should not snap in, or else, lifting the eccentric
bushing assembly may need much more force. Once the snap-in occurs, lower the eccentric
bushing assembly and waggle on the lifting adjusting screw to make it well fitted with the

bushing .

4) The eccentric gear may be easily installed in site once it's located into the bottom shell bush
assembly. The teeth can be meshed by slightly rotating the pinion back and forth to ensure the

eccentric gear and the pinion gear is fully engaged.

5) The support plate of the eccentric bushing can be fastened at the bottom of the lower shell by

the bolts after the eccentric bushing is in it position.

6) Check the backlash and the flank contact ratio of the gear and pinion.
5.2 Parts Assembly

5.2.1 Eccentric Bushing

The eccentric bushing is one of the key parts of the crusher. Its eccentric bore is sized to suit the
main shaft and drive the mainshaft to gyrate. Its material and processing technique CITIC adopts

both realize the advanced level of the world's similar products to ensure its good performance.

Prior to the disassembly of the eccentric bushing, the upper counterweight should be dismantled.
For the disassembly, knock it out of the eccentric shaft with a hammer and wood block. If it can
not be knocked out, press it out of the eccentric steel bushing. When replacing it, adopt push fit
to assemble it into the inner bore of the eccentric steel bushing. It is fixed on the eccentric
bushing with keys. Before the assembly of the bushing, fit the keys to the keyway and push the
bronze bushing with keys into the inner bore of the eccentric steel bushing. Before assembly, it is
suggested to use fine dry ice to cool the bushing with keys with thermal insulation blanket
covered for two hours until the outer surface of the bushing frosts. The bushing must be pressed
in not knocked in, or else, its top may deforms and inner diameter may lessen. Another way is to
put a jack between the fastening supporting frame and the eccentric shaft to press the bushing in.

For the disassembly instruction, please see fig. 5.2.
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Fig. 5-2 Disassembly instructions for the eccentric bushing of crusher

5.2.2 Bull Gear

The fit between the bevel gear and eccentric bush is a slight interference fit. A hydraulic jack or
power pack can be used to press the eccentric gear of the eccentric bush. The gear should be
installed close to the eccentric steel sleeve. The eccentric part should be placed upside down
when it's being dismantled. The related details about dismantling the gear; refer to the
dismantling specification of large-sized parts.

Check whether the gear is broken or excessively worn or not. Excessive wear is likely due to
the tooth clearance between the two gears is not correct or discharge gap of the crusher is less
than the designed minimum or the oil is contaminated or the pinion is not properly installed. A
spacer or shim of proper thickness can be used to adjust the gear and tooth distance of the pinion.

The steps of installing the gear as follows:

1) The key is installed so that eccentric bushing is tightly fitted with the gear. The square key is
fixed by a hex screw. The key should be installed after the gear installation.

2) Check whether there are any burrs or marks on the fitting surfaces of the key groove and key
groove ends. . Extra material should be removed from them to be aligned with the contact
surface of the key.

3) The gear with or without a lower counterweight must be hot installed on the eccentric bushing.
The gear should be immersed in the oil heated to 150 deg C. Smoke will rise from the oil as it
approaches boiling point. In general, oil temperature is over 150 deg C for most oils.

4) A clearance of 25mm should be kept on the lower part of heated gear edge support (with the
tooth up).

5) Three lugs with proper sizes should be installed on the top of eccentric steel sleeve and put in
the gear bore after lifting until its shoulder contacts the gear surface.

For dismounting the gear of eccentric bushing see fig.5-3.
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Fig.5-3 Dismounting the bull gear of crusher

5.2.3 Lower Counterweight

Lower counterweight is fixed by 5 hex screws and restricted to move horizontally by a cylinder
pin.
A. Dismantle

1. The eccentric bushing should be put on the bolster approx. 400mm above the ground level.
Three lugs with proper sizes should be installed on the top of upper counterweight if upper
counterweight and the top of eccentric steel sleeve have been dismantled. The bolster must be

put below the lower counterweight and also between two blocks. .
2. Dismantle fixed counterweight and hex screw of the gear.

3. The eccentric should be lifted and removed from the lower counterweight. If the lower
counterweight remains connected to eccentric bushing part, the gear and lower counterweight

should be separated.
B. Assembly

1. A bolster should be placed between two bolts of lower counterweight at approx. 1300mm

above ground level.

2. Three lugs of the correct sizes should be installed on the top of upper counterweight if upper
counterweight and the top of eccentric steel sleeve have been dismantled. The eccentric should
be lifted and put on lower counterweight to ensure that two column pins on lower counter-

weight seat have been inserted into the positional holes of the gear.

3. Five hex screws and spacers can be used to fasten the lower counterweight and the gear.
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5.2.4 Upper Counterweight

The upper counterweight assembly includes upper counterweight [G0024-1(1)] and upper
counterweight ring (G0024-5) . See fig.5-4 and Table 5-2 for details. Upper counterweight ring is
installed on the bore of upper counterweight by cooling and shrinking to prevent eccentric bush
from moving up on eccentric sleeve. If the eccentric bush is seized on to the main shaft, the

retainer ring will be pressed out from upper counterweight when main shaft is lifted.
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Fig. 5-4 Structure of upper counterweight of PXZ-15001II gyratory crusher
Tab.5-2 Main parts list of upper counterweight of PXZ-1500II gyratory crusher

No. Part No. Description
1 G0024-1 (1) Upper counterweight
2 G0024-5 Upper counterweight ring
3 G0024-6 (G1) Eccentric copper bushing
4 G0024-7 (G) Eccentric steel bushing

The upper counterweight of eccentric bushing of PXZ-15001I1 gyratory crusher is fixed at
the top of eccentric bushing by 8 screws.

A.Dismantle:
1. Remove the screws.

2. Three eye bolts of the proper sizes should be installed in the tapped lifting holes of
counterweight side and lifted up from the eccentric.

3. Retainer ring will be pressed out from the top of upper counterweight. In general, do not

dismantle unless the retainer ring has been severely broken or bent.
B.Assembly:

1. Any burrs should be removed from the bore of the upper counterweight and the external

surface of the retainer ring.

2. The retainer ring should be placed in the dry ice and cooled for 2 hours or the
counterweight should be heated until 121 deg C.

3. The retaining ring should be pressed into the upper part of the counterweight until it
contacts the shaft shoulder of upper counterweight. The narrow edge of the retaining ring
44



must contact the shaft shoulder of the upper counterweight.

4. The eccentric bushing should be installed before upper counterweight is installed.
5.2.5 Wear Ring

The role of wear ring (G0024-10) on PXZ - 15001l gyratory crusher is to support the bevel
gear wheel. It is made of cast bronze material with the characteristics of vibration absorption and
wear-resistance, and fixed at the bottom of the gear through straight pins. It is a quick-wear part
of the crusher; if the oil groove wears to a certain extent , the performance of the wear ring and
the engagement of the gear and pinion will be affected, so the wear extent should be checked
regularly ; when the wear of its oil groove is over 25% (2.5mm)of the groove depth (oil groove is
10mm deep), it is necessary to replace it. It is advisable to check every three months . The check

of its wear extent can not be conducted until the support plate (G0024-11) is removed.
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Fig.5-5 Oil groove depth of wear ring

5.3 Performance Features

1. The function of upper counterweight and lower counterweight is designed to better avoid the
imbalance caused by eccentric rotation under large eccentric throws and high rotational speed.
This upper counterweight improves the overall machine balance compared with only lower a

counterweight structure.

2. The eccentric structure of copper sleeve, steel sleeve and the bush is adopted to get larger
eccentric distance and reduce the materials at the same time, get greater production under the

same speed and reach a higher speed to further improve the production efficiency of the crusher.

3.Overall the rotational out of balance forces are reduced and therefore the operation is more

reliable and stable and the maintenance cost can be reduced.
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Section 6 Pinion Shaft Assembly

6.1 Structure and Composition of the Pinion Shaft Assembly

The heavy gyratory crusher pinion shaft is fitted with taper roller bearings. The bearings are bath
lubricated via the oil hole in the front surface of the shaft sleeve. The driving device rotates the
pinion shaft which is supported on the roller bearings and carries the pinion gear. The pinion

drives the eccentric bevel gear transferring power to the eccentric and the main shatft.

This pinion shaft assembly is equipped with oil level parts with oil level converter and aspect
angle mirror for the use of monitoring appropriate oil level. There are two electrical resistance
temperature sensors inside the pinion shaft housing which monitor the bearing temperature of the
pinion shaft. There are also two vibration sensors mounted inside and outside of the pinion shaft
housing; which monitor the pinion bearing condition. (It is possible to fit these options based on
actual needs and site conditions.) See figure 6-1and table 6-1 for sectional structural formation of

pinion shaft assembly.

To lubricating
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Fig. 6-1 Structure of pinion shaft unit of PXZ-1500II gyratory crusher

Tab. 6-1 Main parts list for transmission unit of PXZ-15001I crusher

No. Part No. Name
1 G0026-1 Bevel pinion
2 G0026-2 Pinion shaft
3 G0026-3 Lock nut
4 G0026-4 V Seal ring
5 G0026-5 Transparent cover 1
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6 G0026-6 Shaft Sleeve

7 G0026-7 Transparent cover 2
W4713010639 GB/T 1096-2003 Pin 50x180
W4703250004 GB/T 83-1988 Screw M20x40
W4903310122 IJB/ZQ 4528-2006 Vent valve 4 (M12X1.5)
W6507010789 SKF 32052X/DF SKF Bearing 32052X/DF
W6111210023 HG4-339-66 U Seal ring 230X265X16
W4713010643 GB/T 1096-2003 Flat pin 50x250
W4709080070 IB/ZQ 4344-1986 Retainer ring 220
W4703100188 GB/T 70.1-2000 Bolt M16x40
W4701070181 GB/T 5783-2000 Bolt M16x30
W4711320010 JB/ZQ 4347-2006 Washer 35%190
W4709110012 IB/ZQ 4349-2006 Retainer ring 260

6.2 Pinion Shaft Assembly Installation Procedure

When installing the pinion shaft assembly, it is necessary to already have the eccentric bushing
assembly and the eccentric gear fitted into the bottom shell hub. When fitting the pion shaft
housing assembly into the bottom shell ensures that the assembly is free to rotate. It may be

required to fit an adjusting shim between pinion shafts housing bottom shell flange.
Correct installation method of pinion shaft assembly is as follows:

1. Fit the preheated bearing onto the pinion end of the pinion shaft. Press the bearing until it is
against the shaft shoulder before it cools. Ensure that the bearing inner race is hard up against the
shaft shoulder.

2. Fit the double row steel spherical bearing and the locking circlip onto the pinion gear end of
the pinion shaft. Check whether each of the marked faces are in the correct position. Assemble
the rest of the inner race of the bearing on the pinion end to the pinion, and then the clamped

bearing assembly abuts against the shaft shoulder till it cooled down.

3. Fit the shaft on the bearing of the pinion end and cool down before releasing the clamp force.
Coat the two contact surfaces of limit lock nut and the inner race of the bearing with fluid sealant.
Assemble the limit lock nut to the pinion shaft, and press the bearing to the shaft shoulder. Note:
the limit lock nut is left-hand thread. Wipe off the excess fluid sealant. Fix the limit lock nut by
inserting the locking plate into the notch on the limit lock nut (the notch is aligned with the key
way on the shaft). Bend the blade of the locking plate into the key way, and fix with a socket

head cap screw of the locking plate and a lock washer.

4. Position the pinion shaft housing horizontally and insert the drive end bearing, spacer and

fasteners.

5. Assemble the drive end bearing, limit lock nut, locking plate and fasteners, and then coat with
fluid sealant as per step 1 and step 3. Note: the oil seal lip of drive end should toward the

bearing.
6. After the bearing is cooled down, insert the pinion shaft into the shaft sleeve, until the shaft
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shoulder of drive end bearing hold out against the support inside the shaft sleeve. Insert the
sealing cover plate of drive end in position, and measure the clearance between the sealing cover
plate and the shaft sleeve. Put a gasket of 0.25mm thicker than the clearance into it, and tighten

the sealing cover plate and oil seal in position.

7. Place the pinion key into the shaft key way. Assemble the preheated pinion onto the shaft. Fit
the circlip onto the shaft. There is an interference fit between the pinion and the shaft of 0.05 to
0.12mm.

8. Fill the void with sufficient grease via the grease nipple located on the sealing plate of drive
end until the grease purges to ensure contaminants are removed. Rotate the shaft when greasing

up to ensure uniform distribution of the grease.

9. Smear protective oil onto the shaft sleeve to prevent corrosion of the pinion shaft and the

bearing surfaces before operating.
6.3 Assembly of the Pinion Shaft Housing to the Crusher Bottom Shell
1. Reassembly of the pinion assembly to the crusher:

1) Use a length pipe to counter balance the end of the pinion shaft housing opposite the pinion
end of the shaft. Place a gasket on the mounting flange of the pinion shaft sleeve housing.
Caution: the thickness of the gasket must be suitably matched with the pinion and gear. Any
variation in the thickness may cause a variation in shape of the gear contact pattern between the

pinion and the gear.
2) Screw the lifting lug into the tapped hole on the top of pinion shaft housing.

3) Place the pinion shaft assembly into the bottom shell opening. As it is a close fit a counter
balance pipe is required to guide the assembly into the bottom shell opening. When the pinion
makes contact with eccentric gear, rotate the shaft to engage the eccentric and pinion teeth

completely in order to complete the installation.

4) Torque up all bolts to the recommended values.

5) Adjust the backlash between the pinion and the large gear.

6) Reconnect the hose assembly between the sight glass for oil level and the shaft sleeve of
pinion.

7) Unscrew the oil plug, fill up to proper level.

2. Check the backlash and tooth contact if new pinion, gear or eccentric shaft is assembled.

3. [Install the drive and drive guard.

6.4 Disassembly the Pinion Shaft Assembly From the Bottom Shell

Note: during the installation, cleaning, maintenance and overhaul of the crusher, the
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maintenance personnel r must ensure that all energy sources are disconnected and power is
turned off and locked in the off position. Hang warning signs according to relevant
regulations. Otherwise, serious injuries or incidents may occur, endangering personal

safety.

The procedure of removing the pinion shaft assembly from the crusher should be in accordance

with following:

1. Disassemble the drive shaft and coupling between the crusher motor and the crusher. Both of

the half couplings of the drive shaft can remain on the drive shaft and the motor shatft. .
2. Disassemble the half couplings, or retain them on the drive shaft.

3. Unscrew the oil drain screw plug on the bottom of the pinion shaft housing and drain the

lubricating oil.

4. Disconnect all lubrication hoses. Also disconnect the oil level inspection sight glass if fitted.

5. Unscrew the bolts connecting the pinion shaft housing to the bottom shell.
6. Screw 3 bolts into the tapped holes in mounting flange; tighten the bolts alternately to separate

the pinion shaft housing from the bottom shell.

7. Fit an eye bolt into the tapped hole on the top of flange of drive part, then assemble the lifting
tool, and tighten them by a small size hoist or a hand-lift hoist block.

8. Keep the pinion shaft housing balanced by a length of pipe or other similar means, and remove
the pinion shaft housing from the bottom shell of the crusher.

6.5 Disassembly of the Pinion Shaft Assembly

After removing the pinion shaft from the crusher, place it on skids or blocks and ensure it is
stable prior to disassembly and draining the oil. Do not place any machined surface directly on

the ground; always ensure the parts are protected.

1. Remove the housing locking screw. Disassemble the U shape seal ring, V shape seal ring and
the transparent cover 2 on the input shaft end. Remove the screws and washers used for fixing

the transparent cover 1.

2. Invert the pinion shaft. Remove the lock washer and the bearing lock nut on the end of the
pinion shaft. 3. Press out the inner bearing of the pinion shaft, together with the pinion, the

transparent cover of the pinion end and the outer bearing.

3. Press to remove the inner bearing cone of the pinion shaft, pinion, the transparent cover of the

pinion end, and bearing of the pinion end together.
4. Remove the circlip at the front of the pinion. Press to remove the bevel pinion from the shaft.

5. Remove the bearing from the pinion shaft housing.
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6. Remove the outer race from the shaft sleeve of the pinion shaft housing.
7. Clean and check all the components. Replace all the damaged and defective components.

See figure 6-2 and 6-3 for the dismantling method of the pinion shaft assembly and its ancillary

components and pinion gear.
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6.6 Assembling Pinion Shaft Assembly

Before reassembling the drive assembly, ensure all the parts are cleaned and free of debris.

1. Fit the preheated inner race onto the end of the pinion shaft. Press the inner race to abut hard
against the shaft shoulder till it has cooled down.

2. Assemble the inner side race and outer race of the pinion side together, and tighten them with
the lock nut.

3. Assemble the pinion side bearing and the drive shaft into the housing and locate.

4. Assemble the input end bearing into the main shaft and pinion shaft housing and tighten with
locknuts.

5. Assemble the input seal ring and the transparent cover (end cover)and tighten with the screws.

6. Assemble the pinion key in the key way of main shaft. Fit the heated pinion on the drive shaft.
Assemble the retaining circlip in the shaft groove as soon as possible. The circlip should abut
against the pinion face.

7. Fill in the clearance between the bevel pinion and the transparent cover(end cover) with oil,

rotate the bearing appropriately to ensure the oil is uniform. Fill an appropriate amount of grease
in the drive shell, and rotate the pinion shaft to prevent corrosion before use.

6.7 Adjustment of Backlash Between Eccentric Gear and Pinion Gear

BOLT
NUT
WASHER

ADJUSTING
BOLT AND NUT

ADJUSTING
BLOCK

Fig. 6-4 Adjustment of backlash for gear wheel and pinion

The unique structural design for the pinion shaft housing assembly and the bottom shell is
beneficial to adjusting the pinion backlash, making it convenient for maintenance in saving

adjustment time and cost.

1. The pinion shaft housing (drive casing)is able to rotate around its center, as slotted holes are
provided on the flange. First loosen the stud bolts of the flange of the pinion shaft housing. On
the horizontal plane, the centerline of the pinion shaft and the centerline of the shaft housing are
offset from each other. Rotating the shaft housing clockwise will move the pinion down toward
the direction of the eccentric gear reducing backlash. Whereas, rotating it anticlockwise will lift

the pinion away from the eccentric gear increasing backlash.

2. The backlash rotation adjustment in either direction can be completed by the use of the jack
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bolt on the bush of the bottom shell and the bearing on the joining part of pinion shaft housing
flange. A hexagonal nut is provided to lock the jack bolt in the correct position after the backlash
adjustment of gear and pinion gears. Re-torque the stud bolts in the pinion housing mounting

flange to the nominated values.

6.8 Adjustment of Gear Clearance

A spiral bevel gear is used in the PXZ15001II gyratory crusher. The following instructions are

used for the installation and maintenance of these gears.

Because the flank contact position of the spiral bevel gear may be different due to the difference

in installation of each gear, the following procedure relates to an ideal installation.

The position of the crusher gears is not fixed in their exact operating position, e.g. the gears may

be slightly offset. But if the gear contact offset in a wide range, the gear must be re-positioned.

After reassembling the gears, it is considered as reasonable that if the gear contact position
conforms to the gear contact zone under heavy load, the only requirement would be to make
micro-adjustments according to the gear adjustment chart. Attention to following items during

the installation and maintenance for the gear fit is recommended:

1. Whether the bevel gear and bevel pinion are installed in right position.

2. Check the contact condition for the mating gears.

3. Check whether the gear backlash is within the required range.

4. Check whether all the tap bolts and nuts are locked tightly.

5. Ensure gears are well lubricated before the crusher is operated.

A. Measuring the backlash between the eccentric gear and the pinion gear.

If the crusher has been fully assembled, the clearance between the eccentric pinion shaft
assembly and the eccentric bottom shell bush assembly should be eliminated during the gear
backlash measuring period. A piece of wood block should be placed into the crushing chamber
on the opposite side of the pinion; lift the main shaft by the hydraulic to minimize the clearance,
the lifting pressure is about 1MPa. When the pressure reaches 1.1MPa, the eccentric assembly

can be pushed toward the pinion gear.
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Fig. 6-5 The relationship between outer circle rotation of
shaft coupling and the gear backlash of gear and pinion

As shown in Figure 6-5, the relationship between actual gear backlash and coupling
clearance is as follows:

Displacement of outer circle of coupling = (actual gear backlash X * diameter of outer circle of
coupling) / diameter of pinion pitch circle

Due to the structure of the gyratory crusher, its gear backlash could not be measured directly
after its assembly. So, we use indirect measurement method: measure the equal rotation of outer
diameter of the couplings on the drive assembly to show the gear backlash indirectly. Specific
method is as follows: turn the pinion shaft, measure its rotation arc length A on a certain
diameter of the flange surface of the shaft casing. The backlash of pinion pitch circle d can be
calculated through the ratio, then required normal backlash is d,=dcos @ cos £ ,where a is

pressure angle; Ais spiral angle.

So, the gear backlash of PXZ1500II gyratory crusher:

Specification of | Pinion pitch diameter of Normal Display clearance of the
crusher d1l/mm backlash/mm coupling/mm
60X89
(PXZ-15001D 447 2.50~2.80 2.20~2.50

B. Inspections on the Contact ratio of Gear and Pinion

Contact inspection requires daubing blue coloring agent onto the surface of gears and the contact
points are generally taken. Inspections on the contact ratio of flank of tooth are made according
to the contact condition of coloring agent after a rotational check. It is required that the contact
ratio for pitting on the flank of tooth along the direction of the tooth width is no less than
50%,and that along the direction of tooth depth is also no less than 50%.

Adjustments on contact ratio of the flank of tooth are made by adding or removing the number of
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gaskets between the pinion shaft housing flange and bottom shell. Adjust the contact area of the
tooth flank with changes of gasket thickness. Suitable gear contact should accord with the

condition shown in Figure 6-6.

PINION I

GEAR

Fig. 6-6 Ideal contact position of the gear and pinion of the crusher
C. Adjustments of Gear to Pinion Backlash

Inspections can be made according to the measurement method of the backlash stated in section
A. If the gear backlash value cannot satisfy the design requirements, two jacking bolts on the
bottom shell can be used to adjust the pinion shaft housing assembly.There is a certain
eccentricity of the center of the crusher bottom shell bore and the center of the drive assembly on
the horizontal plane . Loosen the fastening bolts of the drive housing and loosen the adjusting
bolts of bottom shell . The pinion shaft assembly can be rotated to raise or lower the pinion to

ensure correct backlash adjustment.

For the reassembly of the eccentric bushing and the drive assembly, it is necessary to check
whether the backlash of gear and pinion and the contact rate of tooth face meet the required
backlash in the table.

D.Wear and repair cycle of gear and pinion

Maximum allowable wear thickness of gear and pinion is 1.5 ~ 1.5 mm; please replace if the
value is exceeded. In the first 3 years of its operation , it is recommended to check the wear
extent of the gear and pinion every 6-12 months. Three years later, careful check should be
conducted at least every 3months; if the value is over the maximum wear value, please replace.
The gear manufacturing cycle is 6 - 7 months, so it is necessary to order its spare parts in
advance. In normal working conditions excluding extreme failure conditions, the service life of
the gear and pinion is at least 7 years. In order to better guarantee the working performance and
service life of the gear and pinion, check the the noise of gear transmission at least once a week

and ensure the oil of the gear and pinion free of pollution.

6.9 Technical Performance

1. Select and assemble the temperature sensor, vibration sensor and position sensor, conduct

real-time monitoring on the temperature, operating condition and lubricating condition of the
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bearings using the latest measuring and testing techniques, and make actual adjustments as per
the operation conditions, realizing closed-loop control of electromechanical integration, greatly

improving the service efficiency of the machine, and reducing the maintenance cost.

2. The unique gear adjustment design allows for easy adjustment of the gear clearance, which
makes the adjustment simple and easy to achieve; the higher frequency of adjustment reduces the

maintenance period and the cost for operators.

3. Compared with traditional sleeve or plain bearings, the rolling bearing design increases the
driving efficiency and rotational speed, lessens the lubricating system load, and makes the

assembly easier to service, operate and is more efficient.

4. The spiral bevel gear driving design provides increased torque, reduces noise and friction

and is a more stable and reliable transmission.
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Section 7 Main Shaft Assembly

7.1 Structure and Composition of Main Shaft Assembly

The main shaft assembly (Crushing cone unit) of PXZ-15001II gyratory crusher generally
comprises, the main shaft (G0023-5), the mantle locknut (G0023-8), the main shaft sleeve
(G0023-6), the spherical friction disc (G0023-10P), the upper and lower mantle of main shaft
(G0023-20 and G0023-21), the dustproof seal ring (G0023-16), upper and lower support ring
(G0023-14/17) and etc. See Figure 7-1 and Table 7-1 for details. The main shaft assembly is the
action cone of gyratory crusher, which through the eccentric movement of eccentric bushing
drives the main shaft to swing in order to crush the material. See Figure 7-2 for the installation

instructions for upper mantle of the main shaft.
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Fig.7-1 Main shaft structure of PXZ-15001II crusher
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Fig. 7-2 Installation scheme of the upper part of mainshaft

Tab.7-1 Main parts list of main shaft (PXZ-150011)

No. Part No. Name No. Part No. Name
1 | G0023-1 Eye bolt 10 | G0023-14 Lower support ring
2 | G0023-3 Lock nut of sleeve 11 | G0023-15 Seal ring 1490x1438x35
3 |1 G0023-4 Retainer ring 1 12 | G0023-16 Dust seal ring
4 | G0023-5 Main shaft 13 | G0023-17 Upper support ring
5 | G0023-6 Main shaft sleeve 14 | G0023-18 Rubber ring
6 | G0023-7 Packing washer 2 15 | G0023-19 Support ring
7 |1 G0023-8 Lock nut of mantle 16 | G0023-20 Lower mantle of shaft
8 | G0023-9 Waustite iron 17 | G0023-21 Upper mantle of shaft
9 | G0023-10P Spherical friction disk 18 | G0023-36 Eye bolt block

7.2 Points for Attention Prior to the Removal and Installation of the Main Shaft Assembly

The spider assembly must be removed prior to the disassembly of main shaft assembly.
Excluding at some small discharging openings, main shaft can be disassembled without the
disassembly of top shell and concave segments. for the lifting of mainshaft, the eye bolt installed
on its top can be used(eye bolts of main shaft do not have to be removed). A U type shackle with
pin is used between eye bolt and crane hook. Since the main shaft fits into the offset eccentric
bush, it is not in a true vertical position when originally assembled. Therefore a crusher with
small eccentric throw can be directly connected to the crane hook and eye bolt. The main shaft is
extracted from the eccentric bush with the main shaft is tilting to the side. Generally if it cannot

be drawn out without using force; the eccentric bush will be damaged by the main shaft.

Main shaft needs to be carefully placed into maintenance well or onto a support frame the
machined surfaces. If the main shaft is placed horizontally, it is to be lifted in an inclined
position after a timber sleeper or rubber belt is placed at the shaft ends or on the thrust bearing.
Take care not to damage the thrust bearing at the bottom of main shaft.
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7.3 Mantle Lock Nut Removal

The self-locking nut is to ensure that the mantle mantle closely contacts the tapered head of the
main shaft. During crushing the self-locking nut turns to ensure its positive fit with the mantle. A
feeler gauge is used to check if n the non-contacting seating area is less than 25% of the outer

circumference.

Firstly the locking pin needs to be drilled out before the nut is removed from main shaft. The
lock nut connects to the mantle by these assembling pins. So the nut turns when the mantle
mantle rotates to maintain positive contact. The lock nut has a right-hand thread. Take care that
the thread is not damaged during assembly. The nut is welded to the square head removal block
and then loosened by a sledge hammer. If the nut is too tight and it does not turn after sledge
hammering, use a cutting torch to evenly heat the lock nut and then continue attempting to

loosen with the sledge hammer.

After the mantle is installed on the main shaft and zinc or epoxy resin is poured in the back, the
thread is checked in the collar bush for the lock nut. Any splashed zinc slag and other foreign
matter affecting the nut installation are all cleaned. The nut is assembled on the bush, and then
screw it down to make it fit tightly to the bush. The assembling pin is placed in the groove and
welded to the lock nut.

7.4 Mantle

The mantle is fitted over the main shaft and moves with it relative to the stationary outer concave
to perform the rock crushing. Mantle mantles require a high wear resistant material and can be
divided into single or multiple integral styles. Mantles for PXZ-1500II type crusher uses upper,
middle and lower detachable style.

Generally the mantle is not disassembled until it cannot be used any more. It is removed by
cutting about 6~12 mm away from under the joint between the lock nut and upper mantle.
Cutting can be started s from an unused half round hole for the assembly pin. Remove the top
torch ring of the upper mantle to relieve the pressure on the lock nut for reuse. After welding
suitable lifting lugs to the top of the mantle the crane is used remove it from the main shaft.
During the lifting process the area is to be cordoned off to ensure personnel remain at a safe

distance to avoid injury from falling backing material.
Assembling the Mantle:
1. Trial install the lock nut on the main shaft to ensure that it turns freely.

2. Remove burrs from the taper part of shaft that makes contact with the backing. Otherwise the
burr functions like a key and deepens when the manganese steel mantle elongates. Babbitt can be
used to fill any depression in the shaft surface to make it flat,

3. When pouring zinc backing, coat the head with a film of oil. When epoxy resin is used as the

58



backing, the shaft face is covered with either beeswax or stripping silicon grease. Over

lubrication will result in solidified resin.
4. Place the main shaft in the maintenance well or steel frame platform.

5. Place the upper, middle and lower mantle parts onto the taper part of main shaft. Around the
circumference three approximately equal places are selected and 6 hard wood wedges are placed
between upper and lower mantle to form a gap 9~10 mm in size. After this the lock nut is located
just above the thread of the main shaft sleeve the thread is left handed for the lock nut.

6. Wedge the mantle firmly until the mantle top sits hard against the lock nut bottom face.

7. Carefully remove the lock nut and measure the clearance between mantle and main shaft at

four equal circumferential points.

8. Four hard wood wedges are to be used to make the mantle extended bottom end align with the

taper center at the top of main shaft.
9. Again check the fit of mantle to lock nut.

10. Carefully remove the lock nut and upper mantle and ensure the middle and lower mantle

remain fixed. The clearance is checked between middle, lower mantle and main shaft.
11. The seat area of the lower mantle is sealed prior to pouring backing.

12. Reinstall the upper mantle and the lock nut and check the clearance between them (or cutting

ring). The area not in contact shall not exceed 25% of the circumference in size.
13. Carefully remove the lock nut and the upper mantle to ensure the lower mantle is fixed.

14. Pour zinc when it is heated to a temperature of 540 deg. C. Lower mantle is to be heated
uniformly at a temperature about 920 deg. C. No preheating required, but solidification

accelerator can be used if epoxy resin is used for backing.

Note that the zinc alloy container and main shaft must be completely dry without any moisture

when zinc alloy is used for backing.

15. Pour a small amount of backing to check if it leaks from the bottom of mantle. Seal again if
necessary. Babbitt is used to stop lower mantle top joint in order to make the backing material be
equal in height with the mantle. When using epoxy resins, only pour for the second time after

approx. one hour from when the first backing was poured.

16. Pour equally into the void between middle, lower mantle and main shaft to complete the

mantle pouring process to ensure it solidifies evenly.

17. After the backing is solidified, Babbitt film is coated over the top edge and corner between
main shaft and backing. Ensure that Babbitt covers the backing edge so as to form an interlayer

between each part of the epoxy/zinc backing. The backings of the three parts of mantle must be
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isolated to ensure the separate rotation to make the lock nut self-tighten.

18. Around the circumference three approximate places are selected and 6 hard wood wedges are

placed between upper, middle and lower mantle to form a gap of 9~10 mm in size.

19. Fill the void between upper, middle and lower mantle. Zinc or epoxy resin is used to fill

each mantle part separately.

20. The mantle is aligned by means of wood sheet and locating wedges. Top mantle face is
aligned with the lock nut. Remove the lock nut and place centering shims between mantle and

main shaft carefully.

21. Pour the zinc when it is heated to a temperature 540 deg. C. The mantle is to be heated
uniformly to a temperature about 920 deg. C. No preheating required but solidification

acceleration only if epoxy resin is used for backing.

22. Zinc or epoxy resin is poured to a height where it is 25 mm from the underside of taper start
of the main shaft. Do not pour the backing material in the void under the lock nut. Above the

height may affect the tightening of lock nut.
23. Allow the backing to set and harden after pouring.

24. The lock nut is coated with an anti-seizing compound in the thread and is assembled on the
main shaft. The lock nut is tightened to make it a tight fit with the mantle and make the
semi-circle mouse hole align with the semi-circle hole in the half round part of mantle. The half
round groove is aligned and the assembling pin is placed. The assembling pin is then welded to
the lock nut.

25. Lifting lugs are removed from the mantle after the mantle is assembled on the main shaft.

7.5 Dust Seal Ring

The dust seal ring can move freely within the mounts under the mantle. It is in a slide fit with the

dust ring. And it forms the only barrier between crusher and the inner oil path of the crusher.

The structure of dust seal ring (PXZ-150011)

The enclosed circular seal mainly consists of four parts, namely the upper support ring, seal
ring, joint ring, and lower support ring. The upper support ring is fixed to the main shaft by
screws and usually needs no dismantling; the lower support ring is connected to the upper

support ring by another series of screws. The dust proof seal ring is retained in the cavity
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between the upper and lower support rings (Refer Figure 7-3).

Corresponding parts list marked by number in the Figure can be found in Table 7-2.

Tab.7-2  Main parts list of dust seal ring (PXZ-15001I)

No. Part No. Name
1 G0023-14 Lower support ring
2 G0023-15 Seal ring 1490x1438x35
3 G0023-16 Dustproof ring
4 G0023-17 Upper support ring

A.Removing the Dust Seal Ring
1. Lift main shaft from the crusher.

2. Remove the retainer bolt. Four bolts are inserted in the retainer’s threaded hole to prop up the

upper and lower support rings apart.

3. The retainer and the dust seal ring slide out from the main shaft end. An option to remove the
dust seal ring is that the lower retainer and the dustproof seal ring are dismounted before the

main shaft is withdrawn.
B.Assemble Dust Seal Ring

1. Place the dust seal ring on the top of lower retainer. The retainer is raised to make the seal ring

adhere to the bottom face of upper retainer.
2. The supplied bolts are used to secure the upper and lower retainers.

3. Check the clearance between the lower retainer and the dust seal ring. It should be 0.76 - 2.29
mm with wear allowance of 3.2mm when new. A spacer can be used between the retainers to

ensure the minimum clearance if necessary.
4. The seal ring can be moved freely in the retainer after being assembled.

5. Take care lowering the main shaft because the dust seal ring must slide onto the mating face of
the stationary dust collar. The construction of the dust seal ring is relatively more fragile and
breakable when compared to the weight of shaft.

Note: while installing the main shaft into the crusher, the bore of the dustproof seal ring of the
main shaft is needed to pass over the outer face of the bottom shell dust cover. Allow a little
clearance between seal ring and outer race of dust cover to make it convenient for the seal ring to
slide over the dust cover while the main shaft is swinging on the crane. The seal ring is made of
polyurethane material which is easily influenced by temperature and to deformation if forced. If
the deformation is too large it will influence the installation of the main shaft and the operation
of crusher will be impaired. In that case, it is possible to polish the upper end of outer face of the
bottom shell dust collar or make slight lead in taper to increase the sliding clearance through the
process of machining the matching surface of the two parts. This can decrease the degree of
difficulty when installing the main shaft and therefore guarantee the safe operation of crusher.
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7.6 Main Shaft Sleeve

The main shaft sleeve (G0023-6) is installed on the upper main shaft in a hot condition such that
it can be replaced easily if damaged, worn or scratched. The standard sleeve is used on the heavy
crusher has a thread on the external lower face for the mantle lock nut. An upwards thrust force
is exerted from the manganese steel mantle during the crushing operation. A packing washer
(G0023-7) is fitted to the top of main shaft and the sleeve lock nut (G0023-3) is then used to
retain the main shaft sleeve. (Refer Fig.7-4 and Table 7-3). The diameter of mianshaft neck and
the diameter of the bore of the mainshaft sleeve shown in Figure 7-5 are for the reference of the

user during the installation and check of mainshaft and its sleeve.

Screw M16x50
Washer 16

Screw M16x50

/ Washer 16

Molybdenum

Fig.7-4 Installation scheme of main shaft sleeve of PXZ-15001I Type

Tab.7-3 Main components of main shaft sleeve of PXZ-150011

No. Part No. Name
1 G0023-3 Lock nut of the sleeve
2 G0023-4 Retainer ring 1
3 G0023-6 Shaft sleeve
4 G0023-7 Packing washer 2
5 G0023-8 Lock nut of mantle
6 G0023-36 Eye bolt block

A. Removing the Main Shaft Sleeve

1. The lock tab and the lock nut must be removed. If the nut is not easily dismounted, the cutting

ring can be destroyed to relieve the pressure force.

2. A gap 1.5~3 mm in length is cut by gas welding or oxyacetylene torch on one side of the neck.
Take care that the main shaft is not cut; or it will cause an increased local stress in the shaft and
the shaft will be weakened.

3. Completely separate the gap by using a lever.

4. A wedge is then driven into the gap to widen it and provide a clearance to remove the sleeve.

Check the outer face of main shaft and sleeve, remove any concave and convex damage or rust
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and clean the part thoroughly.
B. Assembling the Main Shaft Sleeve

1. First, apply molybdenum disulfide adhesive to the outside surface in the matching zone of the
main shaft (see Figure 7-5). This adhesive is a solid lubricant, mainly acting as a lubricant to the

installation of the mainshaft, and suitable for high-pressure high-temperature condition.

Note: Applying the molybdenum disulfide adhesive with closed operation and local ventilation,
it is necessary to wear self-inhalation filter type dust respirator , chemical safety goggles, virus

infiltration overalls and latex gloves, etc .

2. The bush is heated to a temperature of 150 deg. C in an oil bath.

3. Slide the sleeve onto the shaft till the upper bush edge is flush with shaft top.

4. Slide the sleeve onto the shaft till the extruding part of top bore contacts the shoulder.

5. The lock nut is installed to make it close to the bushing top. The lock tab is bent closed to the
lock nut and tightened with bolts. The tightening torque of M16 bolt is 200 N- m; refer to List A attached

to the manual for details.
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Fig. 7-5 Installation dimension of mainshaft and its sleeve

7.7 Technical Performance

1. The main shaft is a one piece casting integral of main shaft and head centre, eliminating the
stress centralization caused by connection and fit, reducing the assembly steps and enhancing the

mechanical performance and integrity.

2. The design method of a locking thread in the main shaft sleeve is adopted to avoid the stress
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concentration resulting from having a locking thread machined into the main shaft and therefore

lessen the risk of shaft breakage due to stress concentration.

3. The main shaft is a component that evidences transition in all major rounded corners to make
the stress distribution uniform, therefore minimizing the shaft’s breaking risk and therefore

offering n integral, reliable, long life structural design.
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Section 8  Middle Shell Assembly

8.1 Structure and Composition of Middle Shell Assembly

The middle crusher shell assembly mainly consists of upper shell, lower shell and the concave
liners. (See fig. 8-1 and table 8-1). This assembly is mainly used to support the spider ring
casting and functions as the support for the concave liner segments forming the fixed outer
crushing chamber surface. The crushing of the rock mainly takes place inside the middle shell

area of the chamber.

21, 22, 23

14, 15, 16

11,12, 13

7,8,9

4,5,6

1,2,3

Fig. 8-1 Structure of the middle shell assembly of PXZ-150011

Tab. 8-1 Main parts for the middle shell assembly of PXZ-150011

No. Part No. Name No. Part No. Name

1 G0022-1 1# Liner 10 G0022-10 Lower shell
2 G0022-2 1# Backing plate 11 G0022-11 4# Liner
3 G0022-3 1# Spacer 12 G0022-12 4# Backing plate
4 G0022-4 2# Liner 13 G0022-13 4# Spacer
5 G0022-5 2# Backing plate 14 G0022-14 5# Liner
6 G0022-6 2# Spacer 15 G0022-15 5# Backing plate
7 G0022-7 3# Liner 16 G0022-16 5# Spacer
8 G0022-8 3# Backing plate 17 G0022-17P Upper shell
9 G0022-9 3# Spacer 18 G0022/24 Epoxy Resin

8.2 Assembly and Disassembly of the Middle Shell Assembly

The upper and lower shells of the crusher are assembled through conical spigot connecting

flange. Check the upper shell and lower shell spigot tapers of their machined flange surfaces
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which must be free of rust and incidental damage. Apply a thin film of oil to the horizontal plane
of the upper shell and position the lower shell onto the bottom shell. Inspect the clearance of the
flanges at intervals of 90 degrees. Tighten all flange bolts uniformly in a diagonal pattern. Check
the connection of the shell joint for its tightness by means of a feeler gauge of 0.1mm. If any
larger clearance shows that the taper fit of the frames is not completely together. Troubleshoot
this by checking the spigot surface contact and correct it. There should not be any foreign

material whatsoever between the two conical surfaces that could affect their tight fit.

Certain pressure is needed to separate the taper fit between the upper and lower shells. The

operating procedure for this is suggested as follows:
1. Remove all bolts (or wedges) from the connection flanges of upper and lower shells.
2. Position hard steel wedges into four relevant wedge slots on the flange of upper shell.

3. Connect the upper shell to an overhead travelling crane or similar type crane and then knock
four wedges uniformly into the joint by means of a sledge hammer. At the same time remove the
upper shell by the aid of a steady pulling force by the crane. Be aware that when the shell taper

fit is released it will cause the shell to suddenly bounce.

4. After the removal of upper shell, lubricate the machined surfaces at the joint between upper
and lower shells to protect them from rusting. Then position upper shell onto a suitable timber

bed and properly protect its machined surfaces.

8.3 Assembly and Disassembly of Middle Shell Concave Liner

Considering the impact of the concave liners' direct effect upon the operating cycle of the crusher,

CITIC HIC's liners are designed and manufactured from material of premium wearing resistance.
A. Removal Procedure of the Shell Concave Liners

1. Remove all loose rocks and debris around the spider rim liners. At the same time remove any
loose rock and debris between the rim liners and concrete dump hopper floor to make safe when

removing the ring spider.
2. Removal of the Ring Spider Assembly.

3. Locate the wedge liner in the top-layer liners. It is usually located under the spider arm. It may
also be found by its outer section having parallel sides. The side sections of the remaining

top-layer standard concave liners are likely to be in the same radius.

4. Prior to the execution of the dismounting procedure, a safe working platform shall be

constructed.

5. When removing the manganese steel concaves, it is suggested that a lifting lug be welded to
each so as to ensure lifting safety. Weld the lifting lug near the top of the concave liners

following the procedure below. (The first welded initial lifting lug is self-contained and supplied
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by the maker to the user and is removed after site installation.)
6. Cut both vertical sides of the wedge liner from the zinc or epoxy resin by gas torch cutting.

7. Prior to removing the liners, connect the proper lifting equipment to the lifting lug. Safety

regulations for proper operation and lifting procedure shall be followed.

8. When removing the wedge liners, drive a chisel into the pouring channel behind the liner. A
large rock breaker hammer or pneumatic jack hammer mounted on the crane is suggested to be
used to drive the chisel.

9. Remove the remaining top-layer standard liners in a safe way.

10. There is a wedge liner among each layer of liners and their removal shall be carried out
according to the above procedures 4-6.

The welded lifting lug of the crusher concave liners shall be manufactured according to the
following figure §8-2.

For the lifting lug size and dimensions refer Fig. 8-2, and table 8-2.

N )

H:

H:

'E

Fig.8-2 Structure of welded lifting lug

Tab.8-2 Liner lifting lug size

Code Number Size/mm
H, 50
H, 23
H; 46
R; 40

@D, 40
W, 16
W, 2
W; 120
a 29
a 50
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B. Fitting of the Concave Liners
Please refer section 3 For the Installation of the Concave liners.

8.4 Technical Characteristics

1. The optimized chamber design provides a superior crushing action. Any unnecessary wear on

the crushing liners caused by unreasonable chamber structure has been avoided.

2. The concave liners are made from high wear resistant material so as to maximize the wear

resistance effect of the liners and increase their service life.

3. The optimized design of the liners structure provides a uniform wearing profile of the liners
and therefore improves the quality of the crushed product, by achieving a uniform product

gradation over the liner life.
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Section 9  Spider Ring Assembly

9.1 Structure and Composition of the Spider Ring Assembly

The spider ring assembly of the gyratory crusher is to provide upper main shaft support and
distribution of the feed material into the crushing chamber and there is a specific taper fit
between the spider and middle shell. The spider ring unit mainly includes the spider (G0021-18),
spider bushing[G0021-7(2) or G0021-7(3)], spider lubrication assembly (G00213), spider cap
[G0021-5(1)], spider arm liners (G0021-4) and spider ring rim liners (G0021-13). See Figure 9-1

and table 9-1 for the specific structure.
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Fig.9-1 Structure of the spider ring assembly (PXZ-15001T)
Tab. 9-1 Main parts of the spider ring assembly (PXZ-150011)

No. Part No. Name No. Part No. Name
1 G0021-1 Square screw 10 G0021-10 Washer 90
2 | Goo21-2 Washer 11| Goo21-11 S;‘;g M76X480(wear
3 G0021-3 Spring 12 G0021-12 Connecting Bolt
4 G0021-4 Spider Arm Liner 13 G0021-13 Spider Ring Liner
5 G0021-5(1) Spider Cap 14 G0021-14P Oil Level Sensor
6 G0021-6P Dustproof cover 15 G0021-16 Dust Seal Ring

G0021-7(2) . . .

7 /G0021-7(3) Spider Bushing 16 G0021-17 Ring Gasket
8 G0021-8 Rib Liner Bolt 17 G0021-18 Spider
9 G0021-9 Locking Spring 18 G0021-19 Support Plate
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9.2 Spider Ring Unit Mounted to the Shell

1. Inspect the taper fit surface between the ring spider and middle shell and remove all burrs,
scratches, dust and dirty material. Apply low- viscosity oil to the horizontal joint surface of the
spider ring. White lead must not be used because it will harden to make later dismounting
difficult.

2. Check the jacking bolt casing and ensure the jack bolt is in a retracted position. In the case of

a hydraulic frame separator, make sure that the piston is retracted.

3. Lift the ring spider assembly horizontally then lower it centrally over the main shaft and
position it into the taper fit spigot surface of the middle shell. When properly seated it should
remain as level as possible to ensure the connecting flanges are parallel. At intervals of 90
degrees inspect the clearance between the flanges, the clearance shall be within 1.0 - 4.0 mm.
Check the contact condition of the taper fitting surfaces, the contact area shall not be lower than
70%. If the spider bush sealing ring is in place, set it around the main shaft carefully so that it
will not become damaged or jammed. Note: The clearance between the bottom surface of the
spider bushing and top surface of the highest liner of middle shell shall be within 2.5mm to 4
mm (See fig.1) to leave enough falling space for placing the spider taper into the taper fitting
surface of middle shell. If the taper does not fit well, the stud M76 in figure 1(No. 11) is easy to

break and will affect the movement path of mainshaft, resulting in damage to more related parts.

4. Tighten two bolts at intervals of 180 degrees to ensure a uniform clearance between middle
shell and ring spider. Then mount two additional bolts diagonally or in other words at 90 degrees
apart from the preceding ones and then ensure the same equal clearance gap is maintained. The
mounting torque values all bolts shall be as same as that of the previous four bolts. Tighten the
bolts in turn until a feeler gauge of 0.1mm is unable to be inserted at any circumferential flange

gap position after fully tightening all the flange bolts.
5. Mount the main shaft scraper ring (backing ring) in the spider hub.
6. Mount the spider bushing seal in the spider hub.

7. After several hours of the operation of the crusher, the bolts connecting the middle shell and
spider may loosen. Therefore and after a period of operation check and re-torque the bolts.
During the operation of the crusher, check for any movement between middle shell and spider by
means of a feeler gauge of 0.Imm. In case of any interaction, the feeler gauge can be inserted
into the clearance between the spider and middle shell. The vibration can also be felt by touching
the joint. Any movement indicates a poor taper fit, therefore again re-torque the ring spider

connecting bolts.

9.3 Spider Air Ventilation Unit
The spider air ventilation unit provides ventilation of the oil storage tank unit of the spider
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bearing which exhausts any dust. This unit includes the vent valve, cover board, cover seal ring

and fasteners. The spider bush cannot be repaired until these assemblies are dismounted.

9.4 Spider Bushing

The PXZ-1500II gyratory crusher adopts hour-glass type spider bushing with the casting material
of ductile cast iron. The spider bushing and spider bore are of taper fitting. The spider bushing
bore matches with the main shaft sleeve. See the Fig. 9-2 for its section view, and see Fig. 9-3 for
the structural dimension of spider bore.
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A. Removal of the spider bushing

During assembling of the crusher, the spider bushing can be removed from the upper shell. First
remove the spider bushing bolts and washers. Screw the threaded jacking screw into the tapped

holes in the spider bushing flange so as to evenly withdraw the bushing. Prior to the removal of

—TSSSRSSP~.
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Fig. 9-4 Height value F from flange upper face of spider bushing to the hang point of main shaft,
and mounting clearance S of spider bushing flange

HANG POINT

—

L_T / |__-]SUPPORT

POINT

Fig. 9-5 Clearance X between spider bushing and main shaft

the bushing from the crusher, firstly check for the clearance between the spider bushing and the
main shaft sleeve at the pivot point (The pivot point refers to the point of the smallest diameter
of the hour-glass type spider bushing). The measurement method is in subsection C of this

section. If this clearance is equal to or greater than the specified value X (see fig. 9-5 and table
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9-2), both bushings or one of them must be replaced. Check the surfaces and dimensions of the
bushing. In case of any wear or serious surface marks, it should be discarded. Similarly check the

main shaft sleeve and replace it if necessary.

Tab.9-2 Mounting clearance of spider bushing

Crusher X Allowable
Specification F Value/mm X Value/mm Max. Value/mm S Value/mm
60X89
(PXZ-15001T) 483 0.815~0.9275 2.0 1.0~3.0

B. The mounting method of spider bushing

In the case of fitting a new bushing, the inside and outside surfaces of the spider hub shall be
inspected prior to installation. Check wether the new bushing can rotate inside the spider hub or
not to ensure they are a light press fit. If the new bushing rotates inside the spider hub, the spider
hub will be enlarged after long-term operation of crusher; If the diameter of the spider hub is
greater than that of the bushing, the spider hub will be also enlarged after long-term operation of
crusher, under this condition the crusher shall not be installed and operated. This problem can be
solved by ordering an oversize spider bushing to match the spider or remachining the spider hub.
It is suggested that the latter be preferred because the standard bushing can be used for future
replacement. After locating the bushing into the spider hub, there will be a clearance of about
1.0~3.0 mm between the bottom surface of the bushing flange and the spider top surface. Use
spider bushing bolts (M24) to fasten the flange and spider. Tighten the bolts uniformly to prevent
the bushing from moving up in the spider hub. The recommended maximum tightening torque is
686N-m. The tightening condition of these bolts shall be inspected regularly, to prevent the

bushing from loosening.

C. Measuring method for the clearance between spider bushing and mainshaft sleeve

|Gap atl CSS side
|/
w
by

Main shaft

(a) side view
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Spider bushing

Gap at CSS side

i

Main shaft

(b) top view
Fig. 9-6 Sketch for position of gap between spider bushing and main shaft
(DA group of thickness gauge with different size as following

1) Measuring tools :
1.5mm, 2mm, 2.5mm, 3mm, 3.5mm and 4mm (the measuring tool is as indicated in the

attached drawing).@ Roundness gauge.

Ze Gauge is vertical with the end
* face of spider bushing
[
[= o]
- "
T 'i":{\‘\ %
I
+0.15 3 —l
$761.500 00 A
,
|

Fig. 9-7 Sketch of gauge to measure the gap
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‘ The min. Measured value in clockwise |

A =
/ \ /- Spider bushing
4 TS i,

4 I[:.H\J

The original position
of gauge

A
\‘; l The min. Measured value in anticlockwise J

Fig.9-8 Sketch of gauge measurement method

1:50

“0" scale on the gauge aligned with spider bushing end face

Fig.9-9 Partial enlarged drawing
2) Measuring methods:

(DTo check if the assembly between main shaft and spider bushing is right or not.
(2Before measure the gap of spider, shall confirm the main shaft is located at the right
operation position (Here the right position is referring to when the cylinder plug lifting
height is around 50mm above, then operate crusher in a normal condition. Finally after stop
the operation of crusher, the position of main shaft is the right operation position) see figure
9-6.
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(3®Before measurement, cannot move the main shaft after crusher stop operation, shall keep
the original heeling condition of it.
(@To measure the gap between spider bushing and main shaft at CSS side. Shall using a
group of thickness gauge with different sizes to the gap between spider bushing and main
shaft until get the max. gap with the most thickness gauge.
®Turn the gauge in item 2.4 in clockwise at the direction of inner circle of spider bushing
until the gauge cannot be moved. Then do the marking 1 on the spider bushing, which is
corresponding to the location of this gauge as indicated in A-A view. Please refer to
figure9-7 and 9-8.
©Turn the gauge in item 2.4 in anticlockwise at the direction of inner circle of spider
bushing until the gauge cannot be moved. Then do the marking 1 on the spider bushing,
which is corresponding to the location of this gauge as indicated in A-A view. Please refer to
figure 9-7 and 9-8.
(D Take the central point of spider bushing as the center, the angle after connecting mark 1
and mark 2 is as indicated in A-A view. Please refer to figure 9-8.

Note:
1. Since when the width of gauge is 10mm, there will be a tolerance with 0.04mm due to the
width of gauge itself.
2. When the spider bushing horizontal plane keep aligning with the location belowed of
gauge is the position of min. gap between spider bushing and main shaft (as indicated in
figure 9-9).

3. For the position of measured height, please refer to the upper sketches.
9.5 Spider Bushing Sealing

The seals of the gyratory crusher spider bushing are pressed into a closed cell below the spider
bushing. A double oil seal is fitted with its lip facing downward or the seal facing upward. When
replacing the seal ring, dismount the spider bushing and then take the seal ring out of the spider

bushing.
9.6 Spider Lubrication System

The standard configuration of the crusher includes an automatic spider lubrication system. This
system includes a spider lubrication cylinder type atomizing pump, spider lubrication drive unit,
spider lubrication local/remote switch, oil level sensor, oil transportation hose and other parts.
Refer to Figure 9-10(a) , Figure 9-10(b) and Table 9-3 for grease lubrication piping layout . A
good lubrication can be achieved by means of this grease lubrication system, so as to reduce the
wear and corrosion caused by inadequate lubrication. Besides, the high-level automation of this

lubrication system reduces the cost of maintenance and operation.

The standard configuration of the crusher includes an automatic lubrication system for the spider,

which consists of a barrel pump, a driving unit, local/remote control switch, oil level sensor and
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oil hose. The system can display the signals such as the setting of opening time, the alarm of high
and low oil levels , the operation of pump motor, the operation of oil-feed pump motor and
failure, and can be controlled locally and remotely. It is mainly used for the lubrication of spider
bushing of the gyratory crusher with the mode of intermittent oiling. The initial setting is that the
grease is added Smin every hour. The opening time of the grease pump is controlled by a control
program and the opening of grease pump is interlocked with the temperature sensor on the spider;
once the temperature sensor is above a certain temperature,the grease pump starts and feeds. If

the grease pump can not start normally, the crusher stops.

The piping layout and structure of the grease lubrication for PXZ - 1500 type gyratory crusher
are shown in figure 9-10 (a), figure 9-10 (b), and table 9-3, and its main parameters are in table
9-4. automatic lubrication of the spider can be well achieved through this system, thus

minimizing wear and erosion phenomena caused by insufficient lubrication. Besides, the

lubrication system is of a high degree of automation, reducing maintenance and operating costs.
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(b) Partial Section

Fig.9-10 Spider Grease Lubrication System (PXZ-150011)

Tab. 9-3  Accessories list of grease lubrication pipeline (PXZ-150011)

No. Part No. Name
1 G00213/1 Grease Lubrication Station
2 G00213/2 Pipe Joint F-WE-L18X3R1/2K
3 G00213/3 Pipe Joint W-GV-L18X3
4 G00213/4 Cooling pipe ¢18X3X6200
5 G00213/5 Pipe Joint W-WV-L18X3
Table 9-4 Parameters of grease lubrication system
No. Name Value
1 Type of grease lubrication unit BM-B
2 Voltage 400VAC 60HZ
3 Max.working pressure 40MPa
4 Flow 37mL/min
5 Oil level switch mechanical leve switch
Type SCR
Power 0.37kW
6 Motor Protection class IP55
Temperature rise class B class
Insulation class F class
7 Grease range 000#~2#NLGL

9.7 Spider Hydraulic Jacking Unit

Spider hydraulic lifting unit is used to assist in dismounting the spider by using the push force of
the hydraulic cylinder to separate the fit conical surfaces of the spider and middle shell. See
Figure 9-11 (a), 11(b),11 (c) and Table 9-5 for spider hydraulic jack-up structure and layout type.
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(b) Top view
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(c) Overall layout

Fig. 9-11 Hydraulic jacking device for the spider unit (PXZ-15001I)
Tab. 9-5 Parts list of hydraulic jacking device for crusher (PXZ-150011)

No. Part No. Name
1 G00214-1P Locking nut
2 G00214-4 Rubber ring
3 G00214/3 Hydraulic oil cylinder unit
4 G00214-5P Pipe clamp
5 G00214-8P Bottom shell of Qil Circuit Block
6 G00214-9P Bottom shell of manual pump
7 G00214-10P Frame of oil pipe

Refer Table 9-6 for major parts of jacking cylinder (G00214/3).

Tab.9-6 Parts list of hydraulic cylinder

No. Name Model Qty. Remarks

1 Manual Pump P-80 1

2 Pressure Gauge G2535L 1

3 Pressure Gauge Fitting GA-3 1

4 Oil Circuit Block AM-41 2

5 Tee Joint FZ1612 2

6 Male Joint CH604 10

7 Rapid Joint C604 16

8 Cylinder RC-108 8 With A-152G saddle and joint

9 Main pipeline assembly 1 Connect main pipeline and oil
circuit block piping

10 | Auxiliary pipeline assembly 2 Connect oil circuit block and each
cylinder piping

11 1# Hose Assembly 2 Connect cylinder and oil circuit
block

12 | 2# Hose Assembly 2 Connect cylinder and oil circuit
block

13 | 3# Hose Assembly 2 Connect cylinder and oil circuit
block
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9.8 Technical Characteristics

1. The ring spider unit is manufactured as an integral casting and its construction is optimized by
means of such technical method as FEA, which provides a higher strength, lower stress on

components and therefore a longer service life.

2. The automatic lubrication system of the spider meets the lubrication requirement of the spider
bush and main shaft sleeve and therefore increases the service life of both parts and reduces the

maintenance cost.

3. The ventilation unit of the spider provides a clean lubricating operating environment under the
worst working conditions, therefore avoids possible wear generation caused by foreign particle

ingress, and therefore increases the operating up time and reduces the cost of maintenance.

4. The application of such units as the oil level sensor intensifies the functional control of the

lubrication system, making the lubrication system more stable and reliable.
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Section 10 Hydraulic Assembly

10.1 Structure and Composition of the Hydraulic Assembly

The Hydroset oil cylinder of the PXZ-15001I gyratory crusher includes interconnecting oil
cylinder, middle and lower thrust bearings, plunger , position transducer and other associated
parts. See Fig. 10-1 for the details and see table 10-1 for the main parts list.
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Fig. 10-1 Hydraulic unit structure of PXZ 150011 gyratory crusher
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Tab.10-1 Main parts list of the hydraulic cylinder.

No. Part No. Name No. Part No. Name
1 | G0025-1 Cylinder sleeve 16 | G0025-16 Cylinder bottom
2 | G0025-2 O ring 1750 17 | G0025-17P Protection frame
3 | G0025-3 O ring 01650 18 | G0025-18 Insulation pad
4 | G0025-4 Upper bushing of 19 | G0025-19 Seal ring
cylinder
5 | G0025-5(1) Middle friction disk 20 | G0025-20 O ring ¢955
6 | G0025-6 Lower friction disk 21 G0025-21 Y2 seal ring
7 | G0025-7(1) Clamp ring 22 G0025-22 sealing clamp plate
8 | G0025-8 Nut 23 | G0025-23 Double head stud
9 | G0025-9 Plunger 24 | G0025-24 O ringopl17
10 | G0025-10 Oil circuit block 25 | G0025-25 Lower bushing of cylinder
11 | G0025-11 Base plate 26 | G0025-26P oil pipeline
12 | G0025-12 Plunger plate 27 1 G0025/19 Protection hood
13 | G0025-13 Protection sleeve 28 | G0025/26 é“:%“gmal paper ¢1460/91296
. Magnetic ring
14 | G0025-14 O ring 01018 29 | G0025/46 BTL-P-10134R
15 | G0025-15 O ring ¢1208 30 | JB/T982-1977 Sealing gasket 22

10.2 Installing and Removal of the Hydraulic Cylinder

The hydraulic cylinder is fitted to the bottom shell hub and supports the main shaft assembly as
well as bearing the axial crushing forces. There are three friction disks on the upper part of oil
cylinder. The thrust bearing (upper friction disk) of spherical surface is fixed onto the bottom
end of main shaft ; the piston wear plate(lower friction disk) is fixed on the plunger; the thrust
bearing gasket(middle friction disk) is of concave spherical surface with flat undersurface.
During operation of the crusher, there is relative movement between the concave spherical
surface and flat undersurface of the intermediate friction disc and the upper and lower friction
disc. The discharge opening of the crusher can be adjusted by changing the volume of the
hydraulic oil into the hydraulic cylinder.

Service equipment provided with crusher includes tools used to remove and assembly the
hydraulic cylinder. These tools include rolling wheel, sliding track and pushcart; these tools can
also be supplied by the OEM.

If the hydraulic cylinder assembly requires repairing the complete assembly should be removed
from crusher. Raise the main shaft and support it on the bottom shell frame arms by using timber
supports. The weight of main shaft will not be totally on the hydraulic cylinder. Disconnect the
connecting lubrication and hydraulic lines, remove the bottom shell oil drain plug which is in
bottom of the hydraulic cylinder flange, and drain lubricant out of crusher. Remove the bin

sensor and wiring if supplied.

During hydraulic cylinder removal, the eccentric assembly would normally remain in place,

unless it also needs to be repaired. The eccentric support plate which is fixed by socket head cap

screws can support the when the hydraulic cylinder is removed. Place a jack and some suitable

square timbers under the hydraulic cylinder, to assist in its easy removal. Extend the jack until it
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can totally support the hydraulic cylinders weight. Insert the threaded guide rods into the tapped
stud holes in the support plate by removing two of the studs. Unscrew the guide rod nuts a
distance equal to the maximum jack shaft extension. Then lower the hydraulic cylinder down to
nuts until supported by the jack. Repeat the above steps until the hydraulic cylinder can be fully
removed. Place hydraulic assembly on the removal trolley and then pull out from under the

crusher.

When the hydraulic cylinder is removed from crusher, the thrust bearing shim and wear plate of
plunger can then be removed from top of the plunger. A lifting lug should be screwed into the

hole located in the plunger centre, and it can be then lifted from the hydraulic cylinder.

Check the “Y” type seal (G0025-21) of the plunger plunger to see whether it is damaged or not,
if damaged, replace it. A pressure test of 7.5MPa should be performed and maintained for 15min,

without any hydraulic oil leaking during the test.
A. Bushing disassembling

Remove the retaining screws from the upper bushing (G0025-4), then screw the extracting bolts
into the tapped holes of the upper bushing from the cylinder. The lower bushing (G0025-25) can
only be removed from the bottom of the cylinder by screw extracting bolts into the tapped holes

of the lower bushing and extracting the lower bushing from the cylinder.
B. Bushing assembling

The upper and lower bushings (G0025-4/25) and cylinder sleeve (G0025-1) are a light-pressure
fit. Prior to assembly, the inner wall of the bushing and cylinder must be clean. Use dry ice to
cool the bushing, this large bushing may be slightly elliptic, but this will not affect the
installation after the dry ice has cooled. Install the cooled bushing into cylinder sleeve, for this

large diameter bushing, when installing you can use guide rods.
C. Installation of cylinder bottom seal

The plunger plate (G0025-12) and sealing clamp plate (G0025-22) are removed together.
Remove the clamp plate used to fix “Y”-type seal and take out the “Y” type seal ring (G0025-21);
put new Y-type seal ring into the plunger plate (G0025-12), then install the sealing clamp plate
(G0025-22), using bolts to fix the sealing clamp plate (G0025-22) in place.

D. Installation of cylinder bottom

Prior to installation, make sure that the cylinder bottom is clean. Insert the “O” ring-type seal
ring (G0025-14/15) at the cylinder bottom (G0025-16). Position the dowel pin ¢20%260 in the
cylinder sleeve (G0025-1). Use three threaded rods to lift the cylinder bottom (G0025-16) to
contact the cylinder sleeve (G0025-1), and then tighten the connecting bolts alternatively. After
the installation of cylinder bottom, install the BTL displacement transducer into the cylinder

bottom.
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See fig. 10-2 for the installation instruction for cylinder bottom of PXZ-1500I1.
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Fig. 10-2 Installation of cylinder bottom of PXZ-150011

E. Removal of the middle friction disk and lower friction disk

First remove the elastic collar 115 and take out the clamp ring [G0025-7 (1) . Insert a threaded
rod into the middle friction disk[G0025-5 (1) ] and take out middle friction disk. Then screw an
M20 eye bolt into the lower friction disk (G0025-6) and remove. If the plunger (G0025-9) is not

to be replaced, it is not necessary to remove the nut (G0025-8).
F. Installation of middle friction disk and lower friction disk

The Lower friction disk (G0025-6) is a wear part and needs to be replaced regularly. Prior to
installation of a new lower friction disk (G0025-6), install the dowel pin into the plunger
(G0025-9) and the nut (G0025-8) on the plunger. Install the lower friction disk (G0025-6) on the
upper surface of plunger, install the middle friction disk (G0025-5) onto the lower friction disk
and then install the clamp ring (G0025-7) and elastic collar 115( Products of German standards
DIN 471 can be chosen ).

See fig.10-3 for the mounting of middle and lower friction disk. See table 10-1 for the main parts
list.

In order to leave enough space for middle friction disc, an axial clearance of 7.5mm and a
longitudinal clearance of 20mm should be left between the bottom surface of clamp ring and the
counterbore in middle friction disc to effectively prevent mainshaft during movement form
driving the middle friction disc to impact the clamp ring , thus avoiding the damage and drop of
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the clamp ring. The specific installation dimension is shown in figure 10-4.
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Fig.10-3 Assembly drawing for middle and lower friction disk
of cylinder unit of PXZ-150011
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Fig.10-4 Position relation of middle friction disc and end clamp ring

10.3 Technical Performances

1. With the help of modern measuring and testing techniques, the relative height of the cylinder
plunger can be controlled with a displacement transducer, thus providing the accurate control of

the discharge outlet gap on the basis of its worn condition.

2. Real-time monitoring for hydraulic pressure can be provided with an oil pressure sensor. In
case of an overload caused by tramp iron, closed loop gap adjustment control is achieved to

avoid damage to the machine caused by the above-mentioned phenomena.

3. The user can provide the accurate control of the crushed stock in the discharge bin as required

by allocating a bin level control system; the crusher’s productivity capacity can then be
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accurately controlled based on the material stock .

4. The thrust bearing support structure of the main shaft makes it more convenient for the
adjustment of the discharge outlet, whilst providing overload protection against excessive tramp

iron, thus making the entire crushing process more easily controlled.
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Section 11 Other Parts

11.1 Fan and Motor

11.1.1 Fan Unit

The fan is used to provide positive air pressure for the internal lubrication system of the crusher
and to protect the lubrication system against dust entry damage. So trying to prevent foreign
material entering into the lubricant can assist in dust-proofing and prolonging the overall service
life.

See Figure 11-1 and Figure 11-2 for the installation and structure of the fan unit.
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Fig.11-1 Installation for the Fan Assembly of Gyratory Crusher (PXZ-15001I)
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Fig. 11-2  Structure of the Fan Assembly of Gyratory Crusher (PXZ-15001I)
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11.1.2 Motor Unit

The motor unit includes the electric motor and its fixing and support device (motor base),
which connects to the drive unit through a drive shaft or other drive mode and therefore drives
the crusher pinion shaft, achieving the dynamic operation of the gyratory crusher. See figure

11-3 and table 11-1 for the installation position and structure of the crusher motor.

1 2 3 4
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Fig.11-3 Installation drawing for motor unit (PXZ-150011)

Tab.11-1 Parts list of motor unit (PXZ-150011)

No. Part No. Name
1 G0028-1P Protection hood
2 G0028/2 Motor HGF 560L 630KW 12P 4000V 60HZ
3 G0028-2P Motor base
4 GB/T 5782-2000 Bolt M36x150
5 GB/T 6170-2000 Nut M36
6 GB/T 6172.1-2000 Nut M36

Main motor is used to drive the the crusher, which is quipped with a heater and platinum thermal
resistance that detects the temperature of the motor. The temperature of the motor can be
interlocked with the active shutdown of the crusher. Main parameters and performance of the
crusher are shown in table 11-2, table 11-3, table 11-4.

Tab.11-2 Crusher motor identification

NO. Name Parameter NO. Name Parameter
1 Frame 560L 19 Insulation class F
2 Output 630kW 20 Temperature rise 75 °C
3 Frequency 60Hz 21 Locked rotor time 12s
4 Poles 12 22 Service factor 1.15
5 Rated speed 596 rpm 23 Duty Sl
6 |Sslip 0.67 % 24 | Ambient 45°C
temperature
7 Rated voltage 4000 V 25 Altitude 1000 m
8 Connection Y 26 Protection Degree IP55W
9 Rated current 136.7 A 27 Cooling TEFC (IC411)
10 Rotor voltage Not applicable 28 Mounting B3R(E)
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11 Rotor current Not applicable 29 Vibration A 2.8 mm/s rms
Locked rotor .
12 1094 A 30 Approx. weight 8600 kg
current
13 LRC (p.u.) 8 31 Moment of inertia 226 kgm?2
14 kVA/KkW 12.03 32 Noise level 85 dB(A)
Direction of
15 No load current: 853 A 33 . BOTH
rotation
16 Rated torque 10095 Nm 34 Starting method DIRECT
Locked rotor .
17 220 % 35 Coupling DIRECT
torque
Breakdown
18 330 %
torque
Tab.11-3  Crusher motor main parameters
Output 50% 75% 100%
Efficiency(%) 94.2 94.5 95
Power factor 0.5 0.62 0.7
Tab.11-4  Crusher motor notes/accessories
~SPACE HEATER : 110-127/200-240 V,300 W ~TORQUE AND CURRENT VS SPEED CURVE AT CM: 11919/2013
- GROUNDING LUG TRIPLE (STAT CRIACCESS/FRAME) - PERFORMANCE VS OUTPUT CURVE AT CM: 12236/2013
- 3CT+CAPACITOR+LIGHTNG ARRESTER - THERMAL LIMIT CURVE AT CM: 12237/2013
- OVERSIZED STEEL TERMINAL BOX - TEMPERATURE RISE BY RESISTANCE METHOD: 75K @ SF 1.00;
- ELECTRICALLY INSUL NDE BEARING 100K
- PAINTING PLAN : 212P @SF1.15
- FINAL COLOR : MUNSELL N 6.5 - MOTOR SUITABLE FOR 2 COLD STARTS OR 1 HOT STARTS ON
- TEMPERATURE DETECTOR : PT100 2 PER PHASE 3 THE
WIRES, FIRST HOUR
- TEMPERATURE DETECTOR : PT100 1 PER BEARING 3 - HEATING TIME CONSTANT: 177 MINUTES
WIRES, - COOLING TIME CONSTANT: 507 MINUTES
- STRAY LOAD LOSSES 0.50% OF INPUT POWER.
- NOISE LEVEL WITH TOLERANCE OF +3DB(A)

11.2 Drive Shaft Assembly (Coupling Unit)

The drive shaft assembly connects the motor to the crusher counter shaft in a direct-drive mode.

It includes a connecting shaft, two couplings and accessories. The transition of the intermediate

coupling shaft makes it very convenient for the maintenance of the machine. When repairing the

drive unit or the motor unit, it is only necessary to remove the shaft coupling assembly instead of

the entire motor unit to access the pinion shaft for removal. This reduces the maintenance

downtime and cost; meanwhile, the direct-drive shaft has a higher efficiency, and occupies less

space. (Direct drive can also be changed for belt drive according to the need of the user.) See

figure 11-4 for the installation position and structure of coupling assembly.
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Fig. 11-4 Layout of the drive shaft assembly for gyratory crusher (PXZ-150011)

11.3 Service Tools

Special service Tools are used for the installation of the crusher and the maintenance of the oil
cylinder and eccentric bushing. The design of the service tools will depend on actual site
conditions. They can also be designed and installed by the users themselves with the guidance of
the crusher maker. See figure 11-5 and table 11-5 for the installation position and the structure of

the service tools.

(b)Side View
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Bolt 48-M30X90
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Nut M3

Washer 30

Bolt M24X100
Nut M24
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Washer 24
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250

(¢)The connection of middle shell, intermediate spider and connecting column

Fig. 11-5 Installation scheme for service tools (PXZ-15001I)
Tab.11-5 Main parts list of service tools (PXZ-150011)

No. Part No. Name
1 G00210-1P Upper frame
2 G00210-2P Intermediate spider
3 G00210-3P Lifting rack
4 G00210-4P Connecting column
5 G00210-5P Under frame
6 G00210-17P Guard rail 1
7 G00210-20P Guard rail 2
8 G00210-22P Overhead rail rack
9 G00210-23P Guard rail 3
10 G00210-28P Guard rail 4
11 G00210/1 Electric drive vehicle
12 G00210/17 Hydraulic lifting platform
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Section 12 Hydraulic & Lubricating System

12.1 Introduction

The hydraulic station is a key part of the gyratory crusher. It includes two sections, namely, the
hydraulic section and the lubricating section, both of which have a spare oil pump. The oil filter
is equipped with double cartridge for backup which can be online alternated to ensure the

crusher’s continuous operation.

The hydraulic section provides hydraulic support for the main shaft during the crushing
operation; By means of vertical adjustment of the main shaft, it can make up for the liner wear
and control the product size; When tramp enters the crusher, it is able to do hydraulic concession
protection; In case of material buildup following sudden shutdown, it can be manually controlled
to lift or lower the main shaft so as to clean up the buildup material in the crushing cavity,
eliminating the need of manual excavation. Huge chunks of material in the crushing cavity may
sometimes make the main shaft bounce upward. With compensation energy accumulator and one
way throttle valve, the hydraulic station can prevent the main shaft from disengage from the
plunger piston support when bouncing upward, and avoid damage to crusher parts because of the
main shaft’s fast downward bounce. The product size adjustment function is realized by the
distance sensor mounted on the hydraulic cylinder at the bottom of the main shaft, which feeds
back and controls the hydraulic pumps and valves to automatically lift or lower the crusher main

shaft and to precisely adjust and control its working position.

The lubrication system provides oil lubrication for the horizontal drive shaft, bevel gear drive,
rotating section of the eccentric bushing and the spherical friction disc, performing lubrication

and cooling functions.

12.2 Safe Operation Instruction

Operating environment of lubricating station shall be: indoor, dry ,clean, without harmful gas,
without explosive gas, without active gas damaging metal or insulation and without conducting
dust. The elevation shall not be over than 1000m. The environmental temperature shall be
5-40°C. The relative humidity shall not be over than 50%. No open flame.

It is forbidden to trample on, climb or pull all the oil pipeline.

It is not allowed to loose the handle, handwheel or lock screw of all the components.

When examining and repairing, the oil pressure must be relived. Cut-off the general supply.
It is forbidden to start the motor of the oil pump if the oil temperature being lower than 16°C.

It is only allowed to use petrol, diesel oil and lint-free cotton to clean the inner side of the
cyhnder and component. It is not allowed to adopt cotton yarn.

The operator must observe the national safety and accidents precautionary measures.

After continuous operating, part of this driving device (housing, pipeline, etc) may heat up.
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WARING: Scorching hot (please wear safe glove.)
No open flames or fire around driving device!

During machining operating, there shall be no loosen on threaded joint of the pipeline or
flange joint!

WARING: Splashed oil shall pose danger!

The switch positions of the instruments, such as pressure switch, valve, throttle valve for
monitoring and controlling, are not allowed to changed at will.

Any action to damage the driving device shall be forbidden.

If the oil-way system needs to change filtering core or to dismantle for repairing, the pressure
of the oil-way must be relived at first and all the power supply switches must be turned-off. Take
the active measures to ensure that the machine cannot be started during maintaining.

WARING: When the plant producing, the monitoring personal must be in place.

All the operation, maintaining and repairing on this equipment only can be carried out by the
trained personals.

The electric working on the driving device only can be done by the specified trained
personals. Some electric components cannot be opened after energizing, especially for electric
terminal box.

WARNING: Risk of electric shock

‘The valve on the master machine's connection pipe must be closed when some hydraulic
adjustments are conducted, and ensure the main motor off.

- It is not allowed to make any modification to the driving system, especially forbidden to
casually add or reduce some components.

- Only spare parts from the original manufacturer are allowed to be used when repairing. It is
not allowed to use spare parts from other manufacturers without written permission from the
manufacturer of the driving unit.

- Before doing the work concerning with the driving system, ensure there will be nobody
switch on the driving unit and other auxiliary device.

- The security inspector can't withdraw until the driving system is stopped or active safe
measures are taken.

- All the power for the electrical components must be cut off before disassembling.

- When making maintenance and before disassembling some part in the driving unit, prepare
by well suspended or supported.

- After finishing the normal maintenance and check of the driving system and before
power-on, ensure the security inspector is at his place.

- When there is need to drain oil dirt, follow the related environmental protection
regulations.

- When using some agent or other harmful substance, follow the operation instructions
supplied by the manufacturer.

- The driving system can't be started until the running parameters are correct and coincident
with the technical specification.

- When the piping breaking is suddenly happened and the high pressure oil is released,
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serious injury may be caused to personnels.
- If the seriously polluted hydraulic oil is used, the maintenance downtime may be too long
and its costs may be too high.

- The installing field of driving system must be properly inspected and managed to ensure it
is clean and sanitary as well as in good order.

- The oil temperature of used mineral oil must not exceed the maximum permissible 80°C
during continuous operation.

- The oil pressure at the lubricating oil supply pipeline is not lower than 1.5bar.

12.3 Oil System Operation Principle

The operating principle of the system(see Fig. 12.1-12.2), The serial numbers of component
names in Fig. 12.1-12.2(see Table 5)

In the hydraulic system, the motor (item 28) drives the pump spindle so that the oil pump make
oil absorption from the oil tank. The oil flows through the suction filter, the pump body, the
pressure oil filter to the check valve, the overflow valve, and then through the three-position
four-way electromagnetic directional control valve, the pilot-controlled check valve, the valve to
the energy accumulator, the iron protection valve group, the pressure transducer, the temperature
sensor, the displacement controller and the support cylinder at the bottom of the moving
cone.The automatic control of power on and off is achieved by the electro-magnet and the motor
based on the monitoring value of the sensor.

In the lubricating system, the motor (item 12) drives the pump spindle so that the oil pump make
oil absorption from the oil tank. The lubricating oil flows through the butterfly valve of oil
suction, the pump body, the safety valve, the check valve, the duplex filter, the ball valve, the
cooler, the pressure transducer, the temperature sensor, the flow divider valve, the throttle valve,
and then it is divided into three ways, flowing to the crusher's horizontal driving shaft, the
interior of the eccentric sleeve and the friction pair's lubricating oil chamber of the exterior of the
eccentric sleeve, respectively. Each branch way has a flow controller to monitor the flow. The
lubricating oil which has flowed into the interior and the exterior of the crusher's eccentric sleeve
flows through the spherical friction disc and the bevel gear pair at the bottom of the spindle,
finally into the main return pipe by dead-weight through the oil-out at the crusher's bottom (The
horizontal part of the main return pipe slopes down.) The lubricating oil in the branch return pipe
from the oil-out at the bottom of crusher's horizontal driving shaft then flows into the main return

pipe, and finally back to the lubricating oil tank.
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Hydraulic System Schematic Diagram of PXZ-150011
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Tab.12-1 Data for performance of hydraulic section (PXZ-15001I1)

No-load oil pressure ~0.98MPa
100L accumulator's nitrogen pre-charge pressure 2.15MPa (adjustable)
Normal Working oil pressure

1.0~2.4MPa (adjustable)

Tramp Iron-removal protection oil pressure

2.4~5 (adjustable)

Iron-removal protection Electromagnetic

: . 5.0MPa
unloading oil pressure

Ir.on—removal protection Hydraulic unloading 6.5MPa
oil pressure
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Max. Nominal oil pressure 7.5MPa

20L accumulator's nitrogen pre-charge pressure 0.75MPa

Nominal flow 44 1/min

Motor power 11kWx2 (11kW for standby)
filtering precision 10pum

Working oil temperature 20~55C

Electric heater power 1.2kWx1

Hydraulic oil ISO VG46#

Oil tank capacity 1200 L

Tab.12-2 Data for performance of lubricating part(PXZ-15001I)

Nominal pressure 10bar

Pump Nominal flow 250 1/min

Drive shaft lubrication flow 15 1/min
Eccentric bushing inner lubrication flow (L/min) 135 I/min
Eccentric bushing outer lubrication flow (L/min) 100 I/min
Motor power 7.5 kWx2 (7.5 kW as standby)
Filtering precision 40pm

Cooling water flow 350 /min
Electric heater power 1.2kWx3
Lubrication viscosity range ISO VG 150# 4EP
Oil tank capacity 3200L

Tab. 12-3 Data

for cooling water

Cooling water temperature <28 C
Cooling water pressure 0.2~0.6 MPa
CI—density in cooling water < 800ppm
Suspended solid in cooling water < 10mg/L
Cooling water PH value 7~9.2
Methyl orange alkalinity in cooling water < 500mg/L
Ca2+ in cooling water 30~200mg/L
Fe2+ in cooling water <0.5mg/LL

CI  in cooling water < 1000mg/L
Free oxygen in cooling water 0.5~1.0mg/L

12.4 Hydraulic & Lubricating Section Structure

The hydraulic station consists of a hydraulic system and a lubrication system. The two systems

share a single base frame, making it compact in structure and easy to maintain.

O

each other. The hydraulic system and the lubrication system use hydraulic oil and lubrication

oil respectively.

ensure the crusher’s continuous operation in the event of oil pump failure. The oil filter has

The hydraulic pump and the lubrication pump are compactly arranged but independent to

Both the hydraulic system and the lubrication system are equipped with spare pump to

double cartridge for backup which can be online alternated.
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The hydraulic system is mainly composed of oil tank, pump device, filter, group valve,

instrumentation, monitoring element, energy accumulator, piping, valve and oil cylinder, etc.

The lubrication system is mainly composed of oil tank, pump device, non-return valve,
safety valve, filter, cooler, temperature-sensing valve, instrumentation, monitoring element,

valve and piping, etc.

Energy accumulator group in the hydraulic system consists of tramp release concession
protection accumulator, tramp release load discharging control valve group, bounce
protection accumulator and one way throttle valve. It is installed near the oil cylinder of the

main shaft to shorten the pressure pipe and thus make the accumulator protection more
flexible and reliable during crushing operation.

O Oil outlet of the lubrication system is divided into three routes, providing oil for horizontal
drive shaft, the inside and outside of the eccentric bushing respectively. Flow detector is
installed on the inlet of every lubrication point to continuously monitor the online condition
of oil supply.

O In addition to the general electrical cabinet, the oil station is equipped with a local control

cabinet with control buttons.
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Tab. 12-4 Hydraulic station interface dimension list

TAG (TP DESCRIPTION

CONNECTION DETAIL

OIL INLET "P" OF ACCUMULATOR SETS

PIPE 928X3(M36X2)

LUBRICATING OIL RETURN PORT

ON125 ANSI#150

OIL RETURN “0" OF ACCUMULATOR SETS

PIPE 960XL(SAE2"-3)

OIL INLET OF POSITION CYLINDER

PIPE ¢76X75(SAE2 1/2"-3)

OIL DRAIN OF HY.TANK UNDERSIDE

1"

SUMP OIL DRAIN

G3/L"

OIL DRAIN OF LUB.TANK UNDERSIDE

1"

WATER INLET OF COOLER

PIPE ®60X4( G2" ANSI#150)

MAIN LUB. OIL FOR ECCENTRIC SLEEVE

PIPE @60X4(DNSO ANSI#150)

LUB. OIL INLET FOR DRIVING SHAF

T

PIPE 922X3([M30X2)

WATER OUTLET OF COOLER

PIPE 960X4( G2" ANSI#150)

LUB. OIL FOR FRAME-ECCENTRIC SLEEVE

PIPE @47X3.5(DN32 ANSI#150)

SICICISISICICICISISICISIC

LUB. OIL FOR SHAFT-ECCENTRIC SLEEVE

PIPE ¢48X3.5(DNLO ANSI#150)

Tab. 12-5 Hydraulic station Parts No.

33 |W6503050108 CHECK VALVE

W6503290051

FLTER ELEMEATS ENLESLANG

32 DRECTION VALVE SWER 15 65 FLTER FLEMENTS DTS00
31 CHECK WALVE 2 311-31.2 bl FLTER FLEAENTS DL 40l 3011
30 J OIL FILTER MNUIOVG | 2 30.4-30.2 b2 BALL VALVE KHP25
29 | W6501130050 P SCREW PUMP BEUVE-DY | 2 291-29.2 611 ALTER 16 63(6.4 Tmn] 611~61.2
78 | W6515010061 MOTOR W2IIs0M- -4 | 2 60 (OUPLENG & SELBLSG 9T 60.1~60.2
27 | W6505010089 DIL FILTER TSW.80G 59 |E363-47P 00PN LGN ) 55.1-59.2
26 | W6506230029 OILLEVEL SWITCHSLWC-T | 2 26.1~26.2 58 | W6513190900 HOSE 25N25X1100
75 |W510110003 MAGNETICFILTERGLO | & 517254 5T |W6503350044 RELIEF VALVE DB20/100
2L | WE50331006¢ BALL VALVEGZ| 2 24,1°24.2 56 0 45 FLUNG & MONTIRNG DESE
3 BALL VALVERHMBS-40 | 1 55 |DGOO1-AJ1 ELECTRIC CONNECTING BOX
LOOLER Mo-Fal4T 54 |E363-22PH BASE
THERMOMETER A5 | 2 210-212 53 |E363-80H SUPPORT
PRESSURE GUAGE Pl | 7 201~20.2 57 |W6513190535 HOSE PTE350X1000
PRESSURE TRANSDUCER 310 | 51 |W6513190536 HOSE PTE220X1000
FLOW SENSOR FOS0 50 |W6513130534 HOSE PHO250X1200
FLOW SENSOR F2005 | 2 171~17.2 49 1W6513190539 HOSE PHD?25X1200
LEVEL GUAGE SHARST | & 16.1-16.4 48 |WE513190900 HOSE 2SN25X1100
FLECTRICHEATER EP-1200 | & 151154 41 |Web13190537 HOSE PTEZ16X1000
UETFE RATER MO | 2 1417142 b6 |Weh03310107 BALL VALVEKHMIS-30 4617462
P SCREW PUP G30HC-18 | 2 3.1-13.2 45 THERMOMETER R52 4510457
MOTOR W23 T58- | 2 121-12.2 bl TEFERATIRCTRACATTER P04 4417443
CHECK VALYEDCDNSD | 2 Tz 43 THERMOMETER A5?
HHPERATIRE FEGULATOR 2411 42 PRESSURE TRAVSOUNER 5TTeh
BALL VALVCRH-GIV" | 2 9.1~9.2 1 BALL VALVE SKH DNSD
ST TRITTLLVALVED - | . 40 ALCUMULATOR SB330-70
RELIEF VALYEFVI-6 | 2 6.1~6.2 39 ACCOMJLATOR S3330- 100
OLFILTER DUADG | * 38 38.1-38.7
LUB. DIL RESERVOR . 37 | W6503350042 374-37.2
BUTTERFLY VALVEDNG) | 2 3132 36 | Weh03310112
AR FILTER SMB80 | & 2172k 35 DECTIN SEAT VALV ¥5SED5
BALL VALVEGT] 5 114 34 PRESSURE CUAGE SPGI0I-10 351347
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12.5 Control Function of Hydraulic Part

Pressure relay, temperature relay and displacement controller are continuously powered on during
the crushing operation, while the electromagnet and the motor are powered on and off on

operation demand.
Accumulator Function Description:

The 20L accumulator and one-way throttle
valve serve as bounce protection. The small
accumulator was filled with nitrogen by a
pressure of around 0.75MPa, which is less

than the pressure that the weight of main

shaft applied on the oil inside the cylinder

and greater than the pressure that the

. . . Leap upwards the Main Shaft
supporting spherical bronze bearing at the caused by an occasional

position of the rocks or by an
iron obstructed at the

inside the cylinder. The normal operating crushing chamber.

bottom of main shaft applied on the oil

pressure of nitrogen is 0.75 - SMPa, with a

maximum pressure of 7.5MPa. Woring

principle: When the crusher works with

heavy duty, oversized material inside the (s
crushing cavity may sometimes cause the =,

main shaft bounce upwards. The nitrogen

inside the small accumulator will expand Fig. 12-4

and the supporting part of plunger piston
will move upwards together with the main shaft, avoiding separation of main shaft and the
supporting part of plunger piston. Thus, it can be avoided that the main shaft falls back too fast

after bounce and damages the crusher components with impact.

The 100L accumulator and unloading protection valve group serve as overload protection and
tramp metal release protection. The big accumulator was filled with nitrogen by a pressure of
around 2.15MPa, which is adjustable depending on the ore hardness so that the crushing force
can be adjusted. The normal operating pressure of nitrogen is 2.15 - 5SMPa, with a maximum
pressure of 7.5MPa. Woring principle: When the oil pressure inside the oil cylinder exceeds the
preset upper limit (2.4MPa, adjustable, which occurs when the oil starts to fill the big
accumulator) of the pressure sensor (1210CC-PIT-5055), an acousto-optic alarm will be emitted
to stop the crusher's upstream feeding and the accumulator will be switched into the mode of
tramp metal release protection. When the oil pressure inside the oil cylinder exceeds the preset
upper limit (SMPa, which is the maximum operating pressure of the big accumulator) of the

pressure sensor (1210CC-PIT-5055) and maintains that pressure for a period of time (5 - 10s), the
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electromagnet (1210CC-FV-5055) will be energized and start unloading. (The pressure oil inside
the main shaft oil cylinder starts unloading and will be rapidly released back into the oil tank
through cartridge valve. The main shaft of the crusher will be lowered.) During this period, if the
oil pressure inside the oil cylinder returns to normal value (P<2.4MPa), the alarm will be
automatically disabled. If the oil pressure inside the oil cylinder continues to be above the preset
upper limit (2.4MPa) of the pressure sensor (1210CC-PIT-5055) for 60s (adjustable), the
electromagnet (1210CC-FV-5055) will be energized and start unloading.

PXZ150011 -1210CN ITM:

The 100L accumulator and unloading protection valve group serve as overload protection and
tramp metal release protection. The big accumulator was filled with nitrogen by a pressure of
around 2.15MPa, which is adjustable depending on the ore hardness so that the crushing force
can be adjusted. The normal operating pressure of nitrogen is 2.15 - 5SMPa, with a maximum
pressure of 7.5MPa. Woring principle: When the oil pressure inside the oil cylinder exceeds the
preset upper limit (2.4MPa, adjustable, which occurs when the oil starts to fill the big
accumulator) of the pressure sensor (1210CN-PIT-605), an acousto-optic alarm will be emitted to
stop the crusher's upstream feeding and the accumulator will be switched into the mode of tramp
metal release protection. When the oil pressure inside the oil cylinder exceeds the preset upper
limit (5SMPa, which is the maximum operating pressure of the big accumulator) of the pressure
sensor (1210CN-PIT-605) and maintains that pressure for a period of time (5 - 10s), the
electromagnet (1210CN-FV-605) will be energized and start unloading. (The pressure oil inside
the main shaft oil cylinder starts unloading and will be rapidly released back into the oil tank
through cartridge valve. The main shaft of the crusher will be lowered.) During this period, if the
oil pressure inside the oil cylinder returns to normal value (P<2.4MPa), the alarm will be
automatically disabled. If the oil pressure inside the oil cylinder continues to be above the preset
upper limit (2.4MPa) of the pressure sensor (1210CN-PIT-605) for 60s (adjustable), the
electromagnet (1210CN-FV-605) will be energized and start unloading.

12.5.1 Monitoring of Operation

A displacement sensor (outputting analog value) is installed on the supporting cylinder at the
bottom of the main shaft. The crusher operates according to the values measured by the
displacement sensor and pressure sensor. The pressure sensor monitors the instantaneous oil
pressure in the main shaft oil cylinder during crushing and sends it through Profibus PA to the

PLC, thus realizing remote continuous monitoring and operation.
12.5.2 Adjustment of the Discharge Gap

The displacement sensor installed on the oil cylinder at the bottom of the main shaft is able to
feed back and control the hydraulic pump and valves to feed oil to or discharge oil from the oil

cylinder. Then the crusher will be automatically lifted or lowered so as to precisely adjust the
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product size.

Adjustment before the crusher starts: The oil pump motor is energised. Then electromagnet G1 is
energised. When the main shaft rises to the preset position of the displacement sensor, the sensor
will send a signal to cut off the power of the oil pump motor and electromagnet G1. The
automatic adjustment of the discharge gap is completed. When the oil pump motor and the

electromagnet G2 are powered on, the main shaft will be lowered.

Adjustment during the crusher operation: If the pressure sensor detects the oil pressure less than
2.4 MPa, the displacement sensor will automatically start/stop the oil pump motor and
electromagnet G1 according to the measured displacement value to supply oil to the cylinder and
adjust the discharge gap. *(start 1 oil pump motor, energize the electromagnet G1 and lift the
main shaft. When the main shaft rises to the preset position of the displacement sensor, the
sensor will send a signal to cut off the power of G1 and to delay the power-off of the oil pump

motor.
12.5.3 Crushing and Tramp Iron-Removal Protection
During the crushing operation, there are three kinds of overload protection.

First overload protection: When the oil pressure exceeds the preset high limit of P1 (2.4 MPa,
adjustable), an acoustic-optic alarm signal will be sent out (to stop the crusher upstream feeding
and to put the accumulator into tramp release protection status) and the displacement sensor will
record the height. If the alarm lasts for no less than 60s (adjustable), G3 will be energized to
release the load (The pressure oil in the main shaft oil cylinder will be quickly released to the oil
tank through the cartridge valve block and the main shaft will be lowered). When the oil pressure

resumes to normal level (<2.4 MPa), the alarm will be automatically dismissed.

Second overload protection: When the oil pressure exceeds the preset high limit P2 (50bar) of
the pressure sensor and maintain the high pressure for a given period (5-10s), the electromagnet

G3 will be energized to release load.

Third overload protection: When the pressure controller sends signal or the electromagnet G3 is
slow in responding or the electric signal doesn’t work, and the oil pressure in the cylinder
exceeds the preset value and keeps rising (6.5-7.5MPa), the overflow valve (item 37) will be
automatically opened. The pressure oil in the main shaft oil cylinder will be released to the oil

tank and the protection is realized.
Main motor protection:

1) If overcurrent signal is detected in the main motor, G3 will be energized to release load. 2)
Five seconds (adjustable, to be determined according to the allowable overcurrent time of the
main motor) after G3 is energized, if overcurrent signal can still be detected in the main motor,

the main motor will be immediately powered off. 3) If the oil cylinder piston lowered to the
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low limit position after G3 is energized, the displacement sensor will send out signal and G3 will

be powered off and stops load releasing.
12.5.4 Clean the Crushing Cavity

If there are too much accumulated material in the crushing cavity after the crusher is stopped,
then energise the oil pump motor and the electromagnet G1. Wait until the oil pressure rises to a
stable value and then energise the electromagnets G1 and G2 respectively to lift and lowere the

main shaft repeatedly to help clear the accumulated materials from the crushing cavity.
12.5.5 Monitor the Oil Temperature in the Cylinder

A temperature sensor is installed on the cylinder pressure oil pipe to continuously monitor the
hydraulic oil temperature during the crushing operation. When the oil temperature rises to the set

value (58°C recommended), the sensor will send out “High oil temperature in cylinder” signal.
12.5.6 Temperature Controlling

When the oil temperature in the oil tank is lower than the preset value (15°C recommended), the
electro-contact thermometer will indicate “low oil temperature” and the oil pump cannot be
started (only when the oil temperature is higher than the low limit value can the oil pump be
started), and the electrical heater will be automatically energised to heat the oil; When the oil
temperature reaches the high limit value of the -electro-contact thermometer (28 C
recommended), the electrical heater will be stopped automatically (electrical heaters can be

manually or automatically started or stopped within the above-mentioned oil temperature range).
12.5.7 Control of the Oil Level of the Oil Tank

An oil liquid level detection switch is fitted at the oil tank. When the liquid level in the oil tank
decrease to the low limit, the audible-visual alarm signal of “low liquid level” will be sent out;
When the oil level decreases below the low limit, the audible-visual alarm signal of “lack of 0il”
will be sent out and the oil pump motor cannot be started; When the oil level is above the high

limit in the oil tank, the signal of “high oil level” will be indicated.
12.5.8 Pressure Differential Control

Oil filters are fitted at both the inlet port and the outlet port of the oil pump. A pressure
differential sensor is fitted on the oil filter. When the pressure difference is over the preset value,
the sensor will send an audible-visual alarm signal. A contamination indicator is installed on the
filter at the outlet port of the oil pump. If the filter is clean, the optical indicator will display
green scale. With the deterioration of the pipe contamination, the indicator will display

increasingly more red scale.

12.6 Control Function of Lubrication Part
During the operation of the crusher, the lubrication oil supply system shall be always in normal
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working condition. There are controlling points for pressure, temperature, flow, pressure
difference and liquid level at the oil lubricating system. The main machine cannot be started

unless the lubrication oil supply system works normally.

There are in total two oil pumps in the lubrication system, one on duty and another standby. The
two pumps are interchangeable. A micro limit switch is installed on the butterfly valve (item 3) at
the oil inlet of the pump (item 13). The lubrication oil pump motor can only be started when the
butterfly valve limit switch is opened. This butterfly valve must be fully opened on a permanent
basis (to prevent the oil pump from being damaged). It can only be closed when the lubrication

pump (item 13) need to be removed.
12.6.1 Oil Pressure Control

A pressure switch is provided at the outlet port in the oil supply system to continuously monitor
the oil pressure. If the oil pressure decreases to the low limit value of pressure switch, the
standby oil pump motor will be started. At the same time, the working oil pump will stop and
record the time and the sensor will send an audible-visual alarm signal of “working oil pump
failure”; When the oil pressure becomes normal, the alarm signal will be automatically cancelled.
If the oil pressure keeps decreasing or does not resume to the normal value, (adjustable within 30
sec.) the alarming signal of “low oil pressure” will be sent. When the oil pressure rises to or
exceeds the preset high limit, the audible-visual signal of “high oil pressure” will be sent. The
signals of “high oil pressure” and “low oil pressure” can both be interlinked to the main motor

(to be determined by the main machine designer or on-site maintenance personnel).
12.6.2 Oil Flow Control

A flow switch is fitted to each inlet lubrication point of the crusher to continuously monitor the
lubrication oil flow. If any one of the flow switches detects flow cut-off signal (less than 25% of
the whole flow here), the flow switch will send audible-visual alarm signal of “small oil flow”

and the main motor will be automatically stopped.
12.6.3 Control of Temperature
12.6.3.1 Crusher Temperature Control

A temperature sensor is provided for both the oil outlet of the oil station and the oil return point
of the crusher to continuously monitor the temperature. When the temperature difference
between the two sensors exceeds 20°C, the audible-visual signal of “crusher temperature too
high” will be sent; When the temperature difference between the two sensors exceeds 25°C, the
main motor will be stopped immediately. When the temperature of the supplied oil exceeds the
“alarm” temperature, the motor can go on working, but for several hours only; When the
temperature of the supplied oil reaches the maximum oil temperature, the main motor will be
stopped (Refer to the technical datasheet for the preset values). When the temperature at the oil

return point exceeds 63°C, the main motor will be stopped immediately and the signal of “return
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oil temperature too high” will be sent.
12.6.3.2 Oil Temperature of the Oil Supply

Considering the changing environmental conditions, it is unable to calculate accurately the
cooling capacity required by the cooler(the technical data sheet indicating the ratings of the
cooler).Under the condition of normal operation, the temperature of oil entering the crusher had
better be between 32°C and 42°C.

In order to keep the temperature of the oil supply of the lubrication station constant as possible as
well as to enable the oil temperature to reach the operating temperature as soon as possible
during the start-up, a temperature control valve with its thermoprobe plugged in the oil tank is
mounted in the water delivery pipeline of the cooler. It can turn on or turn off the cooling water
pipeline automatically depending on the oil temperature inside the oil tank to keep the

temperature at the oil-out port of the cooler close to a constant value.
12.6.3.3 Oil Tank Temperature

A temperature sensor is provided at the oil inlet of the oil tank. When the temperature at the oil
inlet is lower than the low limit (15°C), “low oil temperature” will be displayed and the oil pump
cannot be started (oil pump can only be started when the oil temperature ), and the electrical
heater will be automatically energized to heat the oil; When the oil temperature reaches the
preset high limit (28°C), the electrical heater will be automatically de-energised (electrical
heaters can be manually or automatically started or stopped within the above-mentioned oil

temperature range).
12.6.4 OQil Liquid Level Control

An oil liquid level controller is fitted on the oil tank. When the liquid level in the tank lowered to
the low limit, the audible-visual alarm signal of “low oil level” will be sent. When the oil level is
lower than the minimum low limit, the audible-visual alarm signal of “lack of o0il” will be sent
and the oil pump motor and the electrical heater cannot be started. When the oil level in the tank

increased above the high limit, the signal of “high oil level” will be sent.
12.6.5 Pressure Differential Control

A double cartridge oil filter is provided at the outlet of the oil pump, on which there is a pressure
differential switch. When the pressure difference of filtered oil is greater than the preset valve, an

audible-visual alarm signal of “filtered oil pressure difference too high” will be sent.

12.7 Commissioning and Operation Specification

The commissioning of the hydraulic system shall begin after the related civil construction,
mechanical, electrical, thermal, instrumental and security departments have confirmed that it has
met with proper conditions for test running. Make sure and check whether the electrical and

thermo instruments wires are connected correctly, the piping arrangement between hydraulic
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gyratory crusher and hydraulic station has been done correctly, with acid pickling, phosphorising
and flushing. The cleanliness of the pipe shall meet the standard requirement. Take care to
protect all the instruments and avoid hitting and damage. All the instruments must not be treaded

on.
12.7.1 Preparation for Commissioning

The commissioning of the system mainly refers to the adjustment of the working pressure and
preset value of the pressure switch. After the setting value of the pressure control valve and
pressure switch have been adjusted and the oil temperature rise above 25°C, the hydraulic system

is ready to operate.

Before commissioning, fill the 100L accumulator with nitrogen to achieve the pressure of 2.15
MPa (adjustable depending on the crushing condition) and fill the 20L accumulator with nitrogen
to achieve the pressure of 0.75 MPa. See the accumulator manual for detailed nitrogen filling

procedures.

Filling of the hydraulic and lubrication oil: To ensure the cleanliness of the ingoing oil (above
NAS1638-9), oil must be filled to the tank from the oil inlet on the top of the oil tank by the oil
filtration cart (with filtration precision no less than 10 1 m). Add oil so that the oil level goes

above the high limit but does not spill from the tank.

All the oil pump motors rotate in a clockwise fashion (seen from the rear end). When the ambient
temperature is lower than 20°C, the electrical heater shall be firstly started to heat up. Wait until

the oil temperature rises above 25°C, then the hydraulic system commissioning can begin.

Filter the oil cyclically before commissioning. Shut off the valve (item 38) to the crusher oil
cylinder and relieve the hand wheel of pressure control valve (item 57), then start the oil pump
motor to circulate the hydraulic oil in the system and have the oil filtered through the filter.
During the filtering process, replace the filter element according to the alarm signal from the
contamination sensor mounted on the filter and take oil samples regularly to test its cleanness.
When the tested oil cleanness reaches the standard requirement, the commissioning work can be
started.

12.7.2 Hydraulic System Commissioning
1. Close ball valve (item 38, 41. 1, 41. 2 and 36).

2. Open the hand wheel lock of the pressure regulating valve (item 57) and relieve the

adjustment hand wheel of (item 57).

3. Start the motor of (item 28.1), which shall be clockwise seen from the rear end. Run for
5 minutes and there should be no abnormal noise. The pressure gauge (item 34.1) attached to
the observation point No.4 shall read O (in the dial).

4. Energise electromagnet G1 and slowly adjust the hand wheel of the pressure regulating
109



valve (item 57) to increase (item 34.2) pressure gauge value to 7.5MPa and (item 34.1)

pressure gauge value slightly above 7.5MPa. Run smoothly for 2 minutes.

5. De-energise electromagnet G1 to decrease (item 34.1) pressure value to near zero and
maintain (item 34.2) pressure gauge value 7.5MPa.

6. Energise electromagnet G2 to increase (item 34.1) pressure value slightly above 7.5MPa

and decrease (item 34.2) pressure value to zero.

7. De-energise electromagnet G2 to decrease (item 34.1) pressure value to about

0.4MPa,maintain (item 34.2) pressure gauge value zero.
8. Open ball valve (item 36) and close ball valve (item 62).

9. Remove the protection cap of pressure regulating valve (item 37.1 and 37.2). Loosen the

lock nuts of the adjusting bolts respectively. Counterclockwise turn the adjusting screw of
(item 37.1 and 37.2).

10. Energise electromagnet G1 so that (item34.2) pressure gauge value decreases to zero
or a very low value. Clockwise turn the adjusting screw of pressure regulating valve (item
37.1) ill it is tightened. Clockwise turn the adjusting screw of pressure regulating valve (item
37.2) ntil the value in pressure gauge (item 34.2) ncreases slowly to 7.5MPa. Stop adjusting,
tighten the lock nut and put the protection cap in place.

11. Counterclockwise turn the adjusting screw of the pressure regulating valve (item 37.1)
until the hand of the pressure gauge (item34.2) moves from 7.5MPa to 6.5MPa. Stop

adjusting, tighten the lock nut and put the protection cap in place.

12.  De-energise electromagnet G1. The value of pressure gauge (item34.2) shall maintain
6.5MPa.

13. Energise electromagnet G3. The value of pressure gauge (item34.2) shall decrease to

zero. De-energise electromagnet G3.
14. Motor (item28.1) stops.

15. Start motor (item28.2), which rotates clockwise seen from the rear end. Run for 5

minutes and there should be no abnormal noise.

16. Energise electromagnet G1 and the value of pressure gauge (item34.2) shall be 6.5MPa.
De-energise electromagnet G1.

17. Repeat the operation in 3.
18. Stop the motor (item28.2).

19. Open ball valve (item 38 and 41). The hydraulic system is now put into normal standby

mode.
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Primary working pressure of oil: open the valve 36 and 38, with the oil pump running steadily;
energise the electromagnet G1 with the indicating value of pressure gauge Ps at the outlet of oil
station rising to a certain value until the Po value stops to rise, then the main shaft begins to rise
slowly under the working oil pressure, this value will be the relieving oil pressure (mainly

dependent on the weight of moving cone).

According to the actual requirements of crushing different ores, the working pressure of the
system and the tramp iron-removal protection relief pressure can be adjusted, and the nitrogen
pre-filling pressure of accumulator can also be changed correspondingly. The factory tested

maximum pressure of this hydraulic station is 7.5 MPa.

12.7.3 Lubrication System Commissioning
1. Open butterfly (item 3.1 and 3.2); Close ball valve (item 1.5);
2. Open ball valve (item 23) and close ball valve (item 46.2).

3. Start the motor (item 12.1), which rotates clockwise seen from the rear end. Run for 5
minutes and there should be no abnormal noise. The value in pressure gauge (item 20.2)

attached to observation No.1 shall increase but not exceed 5 bar.

4. Adjust the preset pressure of the safety valve (item 6.1): Open the protection cap at the
rear of (item 6.1), loosen the lock nut and counterclockwise turn the adjusting screw with a

flat screwdriver for several rounds.

5. Slowly close ball valve (item 23) and observe the pressure change (in the dial) of the
gauge (item 20.1) attached to No.5.

6. If the ball valve is fully closed and the pressure value of (item 20.1) it less than 10 bar,
then slowly turn the adjusting screw of the safety valve (item 6.1) in a clockwise fashion.

Stop adjusting when the pressure value of the gauge (item 20.1) increased slowly to 10 bar.

7. Open ball valve (item 23) and close it slowly. Observe whether the pressure value of
(item 20.1) is finally stable at about 10 bar after slow increase. Continue, if necessary, to
tune the adjusting screw of the safety valve (item 6.1). After the preset value of the safety
valve is configured, tighten the lock nut and put the protection cap in place. Open ball valve
(item 23).

8. Stop the motor (item 12.1).

9. Start the motor (item 12.2), which rotates clockwise seen from the rear end. Run for 5

minutes and there should be no abnormal noise.

10. Adjusting the preset pressure of the safety valve (item6.2): Open the protection cap at
the rear of (item 6.2), loosen the lock nut and counterclockwise turn the adjusting screw with

a flat screwdriver for several rounds.

111



11. Repeat step 5 to step 7, but the safety valve (item 6.1) shall be change to safety valve
(item 6.2).

12.  Fully open the throttle valve (item 7), the ball valve (item 9.1) and the ball valve (item
9.2).

13.  Open ball valve (item 46.1~2) and close ball valve (item 23).

14. Observe the display value (L/min) of the flow transmitter ( item17.1, 17.2 and 18),
sum them up and record. Adjust the opening extent of each valve in step 12, making the
three flow value 54%, 39% and 7% of the total flow respectively (= 250 L/min = 135 +
100 + 15 L/min).

15. Observe the pressure value of (item 19, 20.1 and 20.2)and record.

16. Compare the pressure difference of (item 20.1 and 20.2). If the pressure difference
exceeds 2.5 bar or the pressure difference alarm of (item 5) sends out signal, turn the switch

handle of (item 5) to the spare filter drum and clean or replace the filter core of (item 5).

17. Adjust the adjusting spring of the temperature valve (item 10) so that it will be opened
and the cooling pipe gets through when the oil temperature in the oil tank exceeds 42°C. The

lubrication system will be put into normal standby mode.

After both the hydraulic and lubricating systems are working normally, the stimulated interlock
test can be performed by the electrical and thermodynamic personnel. After the stimulated

interlock test, the main machine can be put into trial run.

12.7.4 Flush the Lubricating Oil Cavity of Crusher

Before the starting of crusher, firstly, circulating filtration shall be conducted to the whole
lubricating oil circuit\lubricating oil cavity of crusher for at least 24 hours by starting lubricating
oil pump. Open the throttle valve(item 7), the ball valve(item 9.1) and the ball valve(item 9.2)
fully, and start the motor of lubricating oil pump, enabling the lubricating oil to enter the inside
of crusher and to return to the lubricating oil tank through oil-return pipeline, and the lubricating
oil returned from the crusher is filtered via the oil filter of oil-return pipeline (0.47 1 m), after 14
hours, remove the filter element for Y-shaped filter of oil-return pipeline, check it, and clean it up,
then put a clean fliter element in and continue with circulating filtration, after 10 hours, remove
the filter element for Y-shaped filter of oil-return pipeline, recheck it, until no obvious dirt is
found in the filter element, remove this filter element for Y-shaped filter of oil-return
pipeline(store it properly in case of the crusher maintenance in which the main shaft is detached
and circulating filtration for the oil circuit before the restarting of crusher), and install the filter
shell of oil-return pipeline appropriately, not until the proper connection of oil-return pipeline

can the gyratory crusher be started.
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12.8 Daily Maintenance Work

The cleanliness of the oil is essential to the normal operation of the hydraulic system.
Therefore, special attention shall be paid to ensuring the cleanliness of the oil from all aspects.
During the daily maintenance and troubleshooting, take care to ensure the cleanliness of every
port and prevent dirt from going into the oil from the port. Lint-free cotton cloth shall be used to

wipe the dusts and stains. Spilled oil must not be returned to the oil tank.

The period of use of the oil is normally one year. Oil samples shall be taken regularly from the
manometer joints of every tank cavity for contamination test. Replace the oil if the sample is
substandard. Regularly open the draining valve at the bottom of the tank to check if there is
water sedimentation. If there are much water sedimentation, check if the viscosity is compliant

with the lubrication requirement and find out the water source. Take action to eliminate it.

Because of the change in the chemical composition and proportion of the oil, the interior of the
oil tank must be thoroughly cleaned when changing oil. Then fill new oil according to the

procedures in section 12.7.1.

The filters shall be removed and cleaned every three months to clean its internal dirt. In
operation, if the contamination alarm in the filter sends out signal, clean and replace the filter
core as soon as possible. The filter core of the refuel filter shall be replaced depending on its
pressure difference indicator. Increase of filter oil pressure difference is a clear proof of filter
contamination elevation. Contaminated filter core must be timely removed and cleaned or
replaced. Normally after cleaning the filter core, some residue will remain. Intervals between
cleaning tend to be shorter and shorter. Therefore, it is advisable to replace the filter core after a
couple of cleaning and reuse, depending on the extent of contamination. Discarded filter cores

shall be properly disposed of to avoid environmental pollution.

Hydraulic components must be cleaned with gasoline, kerosene and lint-free cotton cloth,

chemical fiber, nylon or thick cloth. Cotton yarn is forbidden to use.
The accumulator shall be regularly examined and filled with nitrogen.

Cooler must be taken an internal inspection and cleansing once every 6-12months in accordance
with water quality (Generally, soft water should be used). If necessary, the internal seal ring
should be replaced. Please note that in any case, for the best cooling , ensure that cooling water

quantity shall conform to specified requirements.

Every valve, pressure regulating hand wheel and spanner shall not be arbitrarily tampered with

after commissioning.

12.9 Faults and Remedies

Faults Cause Remedies

1

No pressure  of | 1.1 No output pressure of pump station 1.1Check pressure valve
system 1.2 Overflow valve clogged 1.2 Cleanse overflow valve
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1.3 Pilot valve clogged on the

electromagnet overflow valve

1.3 Cleanse pilot valve

No movement of
cylinder;

2.1 Reversal valve clogged

2.1 Clean reversal valve

. 2.2 Electro-magnet de-energized or | 2.20verhaul electric circuit

No  reversing  of damaged or replace electro-magnet
reversal valve
Connection 3.1 No seal 3.1 Install seal
Leaking oil 3.2 Seal damaged 3.2 replace seal

3.3 Improper connection of thread or | 3.3 Readjust thread

flange connection or fasten screw
No reaction of | 4.1 Short or open circuit of pressure sensor | 4.1 Overhaul electric circuit
system; and well connect wire
Protection cylinder | 4.2 Connection of pressure sensor | 4.2 Replace electric
pressure too low or | damaged connection

too high

4.3 Plunger of of pressure sensor clogged

4.3 Cleanse pressure sensor
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Sectionl3 Maintenance and Fault Handling

13.1 Start-up preparation

(1) Fill recommended lubricating oil after the thorough cleaning of oil storage tank.

(2)Thoroughly clean the oil tank of the jack-up hydraulic system (MPS), and fill recommended
hydraulic oil (see table 12-1, section 12.3, chapter 12).

(3) Discharge the antirust oil in Drive assembly and fill a right amount of oil (see table
12-1,chapter 12, section 12.3 ).

(4) Fill the recommended grease into the oil trough of the spider.(see table 9-4, chapter 9).
(5)connect the cooling water to the lubricating oil cooler. If the air cooler is used,
Check the connection of the pipeline and the rotation of the fan and discharge the anti-rust oil.

(6)check the electrical connection of the lubrication system and the control system of the jack-up

hydraulic system of main shaft.
(7)check the alignment of the driving unit.

Note:Thoroughly flush all lubrication piping before the pump-in of oil into the crusher.
Disconnect two oil inlet pipe and flush the system for at least 4 hours. Unproper flushing of
lubrication pipeline may cause the dirt into the crusher bearing, easily wearing each friction

surface. After flushing, replace the filter element with the spare one.
13.2 Inspection before the starting of the crusher

13.2.1 The starting of lubrication system

Open the manual valves on the oil inlet of the oil pump and filter.

(2)Confirm whether the oil temperature in the tank reaches the appropriate temperature. If the
immersion heater is equipped and put into operation , the temperature will reach 32 ‘C. Note: the
oil temperature should not be too low,otherwise high pressure will arise during the operation of

the lubrication system and damage the components of the system.

(3) Start oil pump and check the pipelines for leaks. Tighten any loose connection. Note: the

lubrication system should not be started until the pipeline is thoroughly cleaned.
(4) Check the operation condition of the flowmeter on the oil inlet.

(5) check the pressure drop at the inlet and outlet of the filter. Use the clean filter element and the
the pressure drop should be 3 ~ 20 kPa under normal working conditions. If no oil flows through

by-pass line, the plug on top cap should be used to discharge the air in the filter.

13.2.2 Checking jack-up hydraulic control system of main shaft
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(1)open the valve on the oil inlet between the oil tank and control valve.

(2)check whether the "C" port of control valve is connected to MPS oil cylinder, whether free
flow arrow of check valve is pointing to the crusher, and whether the air in MPS line is

exhausted.
(3) fill recommended oil into MPS oil tank.

(4)The MPS system adopts reserving gear pump, of which the motor can rotate bilaterally. Push
the "lifting "button to start the pump , the pump rotates positively , pressurize the control valve
assembly , oil flows into the crusher and lift the mainshaft; release the 'lifting" button, the pump
stops running and the check valve of its assembly prevents the oil from from flowing back into
the tank . Press the "lowering" shaft, the motor rotates inversely, pressurize the control valve

assembly, and oil flows back to the tank , thus lowering the mainshaft.

(5)loosen the oil plug at the bottom of the crusher to make MPS control system in "lifting" mode
until clean oil flows out form oil drain. cloudy or emulsion oil means that the oil is mixed with

air which must be exhausted. For the cleaning of oil return, tighten the drain plug.

(6) set the MPS control system into "lifting mode"and exhaust the air or the oil with entrained air

at the system pipeline.

(7) After lifting the mainshaft assembly to the operation position, thoroughly check all the
connections of MPS pipeline for leakages. During load running, check the pipeline again. The
crushing pressure may cause leakage, which is difficult to find under the the static weight of

main shaft.

(8) main shaft is lifted and lowered once every few hours. repeated the exhaust process to ensure
all the air into the oil exhausts to the highest point of the system and out of the system. Exhaust

the bottom of the crusher before starting the crusher.

13.2.3 Check driving unit
Check the alignment of each coupling of drive assembly, coupling assembly and motor assembly

and ensure the driving system is lubricated in accordance with the required mode.

13.3. Start-up of the crusher

13.3.1 Start -up and shut- down sequence

Before starting the crusher, first start the dust removal fan, then the hydraulic lubrication station.
When the flow of the lubrication station is steady, the oil return of the return line, all the
monitored lubrication parameters, and the fan pressure are all normal, start the jack-up hydraulic
system of main shaft. After it, determine the discharge opening of the crusher based on
displacement data from the displacement sensor(primary discharge opening is measured by the

method of artificial rubber ball and calibrate the displacement data of main shaft after the
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measurement ); after the correct setting of the discharge opening, observe whether the lubrication
parameters, hydraulic parameters and air pressure is normal; if they are all normal, switch on

the motor to start the crusher.

The start-up sequence of the crusher: starting the fan -starting the oil pump-start the hydraulic

station- jack-up of the main shaft-starting the motor and the crusher

The shut-down sequence of the crusher: stopping the motor-stopping the crusher-lowering the
mainshaft through the hydraulic station-stopping the hydraulic station-stopping the oil pump

station.
13.3.2 Test run of the crusher

(1)Before the starting or running of the crusher, check whether there are people, animals, tools,
parts, or other sundries inside, outside, above, below or around the machine .Ensure all the

protection and safety device are properly installed and in good working condition.

(2) make sure the oil level of the tank is 25 mm below the filter screen. Check the flowmeter to

confirm whether there is a proper quantity of lubricating oil into two oil feed lines.

(3) check the backlash of gear and pinion and the value should not be lower than the range of

design requirements (see section 6.8 in chapter 6).

(4) the oil returns to the oil tank, start the crusher for test run, and the crusher motor energizes
instantly. Seen from the front of pinion shaft towards the direction of crusher, the correct
direction of rotation of the pinion shaft should be clockwise. Or else, change the motor cable to

correct the direction of rotation.

(5) start the crusher for test run. Watch the rotation of main shaft; if the clockwise rotation of
main shaft is not over 12rpm, the crusher can be in idle running for a few hours; if it is over
12rpm, a small amount of ore should be put into the crusher to avoid excessive rotation. If there
is no ore, one or two tires or similar objects can be used by hang them into the crusher with a
rope. No-load test run time should ensure the return oil temperature becomes steady. Note:during
the test run of the crusher, tiny bronze scraps may appear on the return screen, which is mainly
due to the running-in of crusher bearings for full contact and will gradually be normal after this

period.

(6) during the test run, the following noises will appear: a slight friction noise below the main
shaft due to the running-in of dust-proof hood and sealing ring, which is a normal phenomenon;
uneven noise of gear and pinion caused by the gap between eccentric steel bushing and bronze
bushing under no-load condition; the noise of the lubrication pump during heating due to too low

oil temperature or oil with entrained air.
13.3.3 Possible problems during test run

During the test run of the crusher , possible problems are:
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(1) return oil temperature is too high (more than 58 C), which may be caused by insufficient
cooling water; if an air cooler is used, that may because of the wrong rotation direction of

cooling fan is not correct.

(2) insufficient oil flow or flow indication in the flow regulator may because the valve is

installed reversely- its arrow must point to the flow direction.

13.4 Adjusting /checking the discharge opening

Before adjusting the discharge opening of the crusher, first stop the crusher and cut oft power
supply. Adjustment method of discharge opening: prepare a wooden ball close to the required
product size(or other materials of light weight ), tie the ball with a thick hemp rope, hang it
through the crushing cavity to the crushing point at the widest opening , the ball just pass and
determine the discharge opening(OSS). Adjust the hydraulic adjustment system to lift or lower
the main shaft to gain proper discharge opening. After the adjustment, check with the ball.

The adjusted discharge opening (OSS) of the crusher is the required opening for the crusher to be
delivered. The best staring point of the crushing force is at the mantle on the upper part of the

crusher to reduce the sliding damage of the mantle and concave segments.

13.5 Test run

(1) After the initial run or replacing with a new bearing, the crusher should run under low load to

provide a running-in period for the new bearing before it bears heavy load.
(2) Run the crusher at half of its production capacity for at least two hours and at most a day.

(3) First feeding adjustment should make the material evenly distributed in the crushing cavity

with no segregation of the coarse and fine material

(4) Regularly check the temperature of return oil to ensure the temperature within safe range and
check the operation condition of oil cooler. The crusher is equipped with interlock control , so if
return oil temperature exceeds safe operating limits, "high oil temperature" alarm and alarm

signal will occur and the crusher motor will stop.

(5) Check all connections of all lubrication lines and the line of jack-up control system for

leakages and check pinion shaft and spider bushing for leakages.

(6) Check whether there are metal debris on oil return screen. a small amount of bronze and steel

scraps during test run is a normal phenomenon.
(7) Check whether the bolts are loose.
(8) Gradually increase the load of crusher, until it runs at full load

(9) Implement final feeding adjustment.
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13.6 Notes

Pay attention to the following matters when running the crusher:
(1) The consumed power shall be kept within the range of prescribed maximum power.
(2) The return oil temperature shall be kept within a safe range (shall not exceed 58 C).

The pressure of main shaft jacking control system, consumed power and return oil temperature
are affected by the discharge opening of the crusher, production capacity and the hardness of
crushed materials. If the consumed power is high and stable, but is over the limit, the mantle will
be worn so that the discharge opening will be enlarged. Under this condition, the load can be
reduced temporarily. However, it is suggested that the worn mantle be replaced. If the power is
consumed unsteadily, it may be caused by the uneven distribution of feeding, the segregation of
materials, the material clamping and stagnation in crushing cavity, or the air in hydraulic control

system.

13.7Daily Maintenance

Due to its harsh working environment, it is necessary to conduct regular maintenance and check
on the crusher and keep detailed records to ensure its good performance and operation and avoid
serious trouble. The items of check are shown in Table 13-1 and 13-2.

Tab.13-1 Daily maintenance and check

Items of Specific work
Check
Check the oil volume of the tank; before starting, the oil level should be about 25mm below
the screen.
Lubrication Check the pressure drop of the filter; if the pressure drop reaches 172kPa, replace the filter
system
element.
Check oil pump; add the grease if necessary.
Check oil volume (if the mantle is at the lowest point, the oil should be full). After setting
Hydraulic main shaft, no oil should be added; if main shaft is greatly lowered, the oil will overflow.
system After starting the crusher and feeder, check oil pipes for leaks, for the discharge opening can
be maintained if oil leak occurs.
Pinion shaft Check oil level after the crusher stops.
sleeve

Check whether the bolts and parts are loose during running; retighten loose ones.

Check the screen for metal debris, if there is a sudden increase in debris, it indicates that the
bearing surface may be overpressure or damaged.

Check whether there is excessive noise during the running of the crusher.

Routine check Check the return oil temperature every hour until it is within safe range.

Check oil temperature when shifting and stoping.

Check the tightness of concave.

For manganese steel concave, check its clearance daily.
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Tab.13-2 Weekly maintenance and check

Check all the items of daily maintenance and check

Items of check

Specific work

Lubrication
system

Check the system for dirt or debris, and check the filter; if necessary, replace the filter
element. replace the oil if there is suspended contamination or much sediment at the bottom
of the tank. Empty the tank, clean and refill it with new oil.

Check the sedimentation separator on the oil inlet line; if necessary, clean it.

Check all the connections of oil pipes and crusher for leaks .

If necessary, lubricate the motor of the oil pump.

Check the oil pump for abnormal noise or any sign of wear.

Pinion shaft

Check oil level; the level should be constant unless the seal damages or leaks; replace if
necessary,

Spider bearing | Check the lubricant in the bearing and the oil level should at the 36mm over the spider
bearing.
Accumulator Check the pressure display of the accumulator; if it is damaged, replace the bladder.

Routine check

Check the clearance between lock nut of main shaft and spider bottom to ensure the wear
extent.

Check the dustproof seal for wear and the tightness of the dustproof seal retainer to prevent
the fracture of the bolts.

Check the mantle and concave for wear and cracks. Check the stretch at the joints of the
manganese steel plate, towards the allowable adjustment end of main shaft, and check the
bottom two layers for wear.

The extension of the manganese steel concave exceeding the original clearance of the
concave caused by the crushing of hard and ductile materials will lead to the extension of
connection bolts of top and middle shell, resulting in the separation of taper fit. In this case,
relevant plans should be made that the welding torch should be used to cut vertical and
horizontal edges of the concave.

13.8Common Failures and Handling Methods

After the mechanical, hydraulic and electric installation of the crusher, during the commissioning
and operation of the equipment, please refer to the table 13-3 for failures and treatments except
for special cases which need analyzing and handling in some other ways.

Tab.13-3 Equipment failure handling

Phenomena Reasons Solutions
Lower main shaft, clear blocked material; readjust the
The blockage of the material | discharge opening; restart the crusher; check whether the
in the crushing cavity size of the discharge opening to meet the requirements ;
check the feeding condition.
The crusher

stops running

Lower main shaft, clear jammed iron; re-adjust the
discharge opening and restart the crusher. If the iron is
Tramp release jammed too tightly and main shaft cannot be lowered,
loosen middle shell. If all these methods are in vain, then
cut with acetylene.
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Blocked oil pipe (resulting in
overload of oil pump)

Clean the pipeline and the screen of oil tank

Low oil temperature (pump
overload caused by an
increase in viscosity)

Preheat the oil before starting the crusher

The set
discharge
opening cannot
be maintained.

Oil leakage

Check all the pipes for leaks.

Leak of check valve in
control valve assembly

Check the check valve and replace damaged parts

Air into the system

Bleed the air in oil pipe

Failure of oil seal of cylinder
unit

Replace new seal or repair the cylinder

Loose or
fractured mantle

Partial crushing of too hard
material makes the mantle
stretch, leading to the
shaking of the mantle.

Stop feeding, empty the crushing cavity, check the
tightness of the mantle,and replace it if it is loose.

Improper pouring of epoxy
backing;

Too high pouring position of epoxy backing affect
self-fastening of main shaft.

Abnormal noise
of crusher

Improper backlash leads to
high frequency noise
between gear and pinion.

Re-adjust the backlash to a proper value, see Chapter 6 "
Backlash Adjustment of Gear and Pinion ."

Excessive load leads to the
grinding noise of crusher
bottom or the damage of
thrust bearing

Excessive load lead to extreme pressure between tooth
surfaces and on the surface of thrust bearing; check the
screen in oil tank for excessive copper or lead scraps.

Movement between top and
middle shell

Replace the bolts ; if taper fitting surface wears or rusts,
build-up welding and machining should be done.

Excessive oil
temperature

Air cooler is blocked by
dirt,dust or other impurities .

Clean the dust or other impurities on the radiator fin.

No cooling water or
excessive water temperature

Check water source and temperature

Blocked crushing cavity

Lower main shaft, clean the crushing cavity, check
whether the size of discharging opening is smaller than the
recommended value and check the feeding condition.

Bearing failure

Check whether the screen is clogged by cooper or lead
scraps and check the bearing.

13.9 Routine inspection, overhaul and maintenance

Disassemble the crusher and check the main parts in the following order. Polishing, maintenance

or replacement shall be conducted if necessary.

13.9.1 The inspection of spider assembly

(1) Check the gap between spider bushing and main shaft sleeve before withdrawing the spider

and the spider bushing (See Chapter 9, Section 9.4 for the specific measuring methods). The
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fulcrum is the pad at the minimum diameter of an hourglass bushing. If the gap between spider
bushing and main shaft sleeve at the fulcrum exceeds the maximum value of operation showed in
Table 9-2, one of them or both of them shall be replaced.

(2) Check the spider bushing seal for pitting, cracking, or wear. The wear-out seal or damaged

seal needs to be replaced.

(3) Check the spider arm liner and the spider edge liner for looseness or wear. If the spider arm
liner is over worn, it means the feeding distribution is uneven. In order to ensure even feeding,

the feeding arrangement need to be corrected.

(4) Check the taper fitting surface with the top shell and measure the wearing capacity. Remove
burrs, scars of collision, corrosion and dirt on the surface. Before installation, oil both taper
fitting surfaces or coat them with anti adhesion compounds. White lead is not allowed because

the harden white lead can make spider assembly more difficult to demount.

13.9.2 The inspection of middle shell assembly

(1) Check the taper fitting surface between the top shell/middle shell and the spider for corrosion

or wear. Make removal if necessary. Measure the wearing capacity of the fitting surface.

(2) Check shell liner for abnormal wear, excessive manganese growth, or other fault

phenomenons.

13.9.3 The inspection of bottom shell assembly

Check the wear of the following parts:

(1) Check the taper fitting surface contacted with the middle shell assembly.
(2) Check the center hole and the keyway of the bottom hub.

(3) Check all the liners, arms, hubs and other wear surfaces.

(4) Check if the outer diameter of dustproof cover and its bottom surface which is fitted with the
sealing gasket are worn or not. The overwear can cause oil polluted, leading to the wear of the
main shaft spherical friction disc or the gear. Meanwhile, check the sealing gasket of bottom
dustproof cover. The defect of the sealing gasket can lead to excessive wastage of oil. The
incorrect positioning of oil drain can cause the oil to overflow the dustproof cover, so that

products will be polluted.

(5) Check the inner bore of bottom shell bushing for defects, such as wear, scratches, burnout,
thermal cracking and so on. Remove burrs or protrusions. Before reusing, check the bushing

surface for cracking, especially the surface around keyway.
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13.9.4 The inspection of eccentric bushing assembly

(1) Check the inner bore of eccentric copper bushing for defects, such as wear, scratch, burnout,
thermal cracking and so on. Remove burrs or protrusions. Before reusing, check the copper

bushing surface for cracking, especially the surface around keyway.

(2) Check the outer circle of the eccentric steel bushing for defects, such as wear, scratches,
burnout, thermal cracking and so on. If the steel bushing is abraded seriously, the inspection is
needed to see if there is any cracking. Check and polish the bottom of the gearwheel rotated on
eccentric wearing plate. Remove the burrs and cuspidal edges on the teeth of the gearwheel, and

check if there is any cracking.

(3) Check the surface of eccentric wearing plate. If there is wear but the surface is still smooth
and the oil groove is well, the eccentric wearing plate can be reused. If it is worn seriously and

the surface is rough, the replacement is needed.

(4) Check the upper and lower surfaces of eccentric support plate for planeness. The
overpressure of hydrosupport cylinder can lead to the bending of the support plate and the

cylinder flange. The sealing ring shall be replaced whenever the support plate is replaced.

13.9.5 The inspection of hydrosupport cylinder assembly

(1) Check the step bearing washer for wear or roughness. If it is rough, use the oil stone to grind.
Check the planeness of the bottom. The wear limit of the step bearing washer is 10mm. Replace

it if the wear is over the limit.

(2) Check the piston wearing plate for wear or burnout, and check its surface for roughness. If
the burnout area is small, the piston wearing plate can be polished and reused. If it is seriously
burned, replacement is needed. If the surface is worn or not smooth, it need to be replaced.
Overwear may be caused by the impurities in the oil or the overpressure of main shaft jacking

hydraulic system. The wear limit for the edge thickness of wearing plate is 10mm.

(3) Check the top of the hydrosupport piston for planeness, and check its diameter for wear or
scratches. If the top of the hydrosupport piston is not smooth, it needs to be remachined or
replaced. If the wear or the scratch is not serious, it can be grinded by hand and reused. If it is

possible to scratch the wall of the hydrosupport cylinder, it can not be reused.

(4) Check the top and bottom bushing of the hydrosupport cylinder, especially the vertical
groove on the sealing surface. If there is wear or vertical scratch, it can be grinded by hand and

reused. It shall be replaced if it is badly worn.
(5) If the oil seal is worn or scratched because of the oil pollution, it shall be replaced.

(6) Check the clamping plate sealing groove for vertical scratch. Check the piston seat at the top

of the clamping plate for smoothness. Grind it to be smooth if necessary.
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(7) Replace the “O”’ring whenever replace the hydrosupport cylinder bottom cover.

(8) Check the surface of hydrosupport cylinder bottom bushing in “O’ring area for burrs or

scratches.

(9) Check the top of the upper flange of the cylinder for planeness. Remove the burr or the scar

of collision and check the lower flange.

(10) Replace the “O”ring whenever replace the hydrosupport cylinder.

13.9.6 The inspection of main shaft assembly

(1) Check the upper and lower mantles of the main shaft for wear. It shall be replaced if it is

badly worn. Cracking or fracture is easy to happen when the mantle is only 25mm thick.

(2) Check the main shaft sleeve for wear. If there is any vertical scratch or groove, replacement is

needed.
(3) Check the locknut and the main shaft for the burr, which needs to be removed, if any.

(4) Check the bottom journal of the main shaft for defects, such as grooves, wear, abrasion,
thermal cracking and so on. If there is no serious defect, it can be reused after grinding and

removing the defect by hand. It needs to be remachined if there are serious defects.

(5) Check the main shaft taper surface. If there is wear or pitting, use grind stone to grind it. The

babbit or other similar heat-resisting material can be applied to fill and level up the pit.

(6) Check the main shaft step bearing for wear, burnout or roughness. If the wear or burnout is
serious, it shall be replaced. If it is slightly rough, grind it by hand and then check the contact

surface of step bearing gasket by bluing. If there is 50% of contact surface, it can still be used.

(7) Check the thickness of dustproof seal ring and the wear of inner bore. If the wear of the inner
diameter is over 3.2mm, the replacement is needed. Check if there is any cracking which may
caused by the material accumulation under the main shaft assembly. Check the dust proof
retaining ring to make sure there is no cuspidal edge on its lower edge. Check the fixed bolts for

looseness.
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Appendix A Bolts Torque List For PXZ-150011 Gyratory Crusher

Parts Part No * Name Bolt specification thf'(();::z;f%d
1 Fastening bolt of spider arm liner M33 (35#) 1000
9 Fastening bolt of dustproof cover MI12 (Grade 8.8) 80
Spider 12 Fastening bolt of spider bushing M24 (Grade 8.8) 700
P 14 Bolt of spider arm liner M90 (35CrMoA) 24500
Assembly Joint bolt of spider and middle shell
(G0021) 20 ot DO of spicet and middie she M76 (35#) 10000
assembly
73 Joint bolt of spider and middle shell MS0 (354) 12000
assembly
Middle
Shell 21 Joint bolt of upper and lower shell MB80 (35#) 12000
Assembly
(G0022)
2 Fastening bolt of retainer ring 1 M16 (Grade 8.8) 200
9 Fastening bolt of retainer ring 2 M24 (Grade 8.8) 686
Main Shaft 17 Fastening bolt (zifl‘ sslﬁ)herlcal friction M20 (Grade 8.8) 400
Assembly
(G0023) 2 Fastening bolt of lower support ring | M16 (Grade 8.8) 200
30 Fastening bolt of upper support ring M30 (Grade 8.8) 1200
28 Fastening bolt of rubber ring M12 (Grade 8.8) 80
5 Fastening bolt of upper M20 (Grade 8.8) 400
) counterweight
Ecceqtrlc 10 Fastening screw of gear and pin M20 (Grade 8.8) 400
bushing 14 Fastening bolt of support plate M30 (Grade 8.8) 1200
/’(*ésgglzzl)y 16 Mounting bolts M56 (354) 5100
71 Fastening screw of counterweight M24 (Grade 8.8) 636
block
4 Fastening scrl;aw qf cylinder upper M20 (Grade 8.8) 400
ushing
17 Fastening screw of bottom plate M16 (Grade 8.8) 200
20 Fastening screw of protection hood M16 (Grade 8.8) 200
2 Fastening b(i!t of cylinder body and M36 (Grade 8.8) 1700
Cylinder _cy inder bottqm
Assembly 27 Fastening screw qf cylinder lower M20 (Grade 8.8) 400
(G0025) ' bushing .
39 Fastening screw of displacement M6 (Grade 8.8) 10
sensor
45 Fastening screw of magnet ring M3 (Grade 8.8) 1.3
50 Fastening screw of seal plate M12 (Grade 8.8) 80
52 Fastening bolt of oil circuit block M30 (35#) 880
Drive Fastening screw of transparent cover
Assembly 13 & ) p M16 (Grade 8.8) 200
(G0026)
11 Fastening screw of slinger M10 (Grade 8.8) 40
Bottom 15 Adjusting bplt of bottom shell and M30 (Grade 8.8) 1200
Shell drive assembly
Assembly 17 Fastening bglt of bottom shell and M30 (Grade 8.8) 1200
(G0027) drive assembly
21 Locking stud of bottom shell and oil MS56 (Grade 8.8) 5900
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cylinder
26 Fitting bolt of bottom shell liner M30 (Grade 8.8) 1200
29 Fitting bolt of dustproof cover M24 (Grade 8.8) 686
Motor
Assembly 4 Fitting bolt of motor base M36 (Grade 8.8) 1760
(G0028)
EPISICIZ;C 12 Joint bolt of frame body M30 (Grade 10.9) 1900
(G00210) 16 Fastening bolt of electric pulley M24 Grade (8.8) 686
1 Anchor bolt 1 MB8O (45#) 15000
6 Stud M36X960 M36 (35#) 1470
Base 10 Anchor bolt 2 MBSO (45#) 15000
Assembly 16 Bolt M24X100 M24 (Grade 8.8) 686
(G00211) 20 Anchor bolt M16X250 M16 (Grade 3.6) 59
24 Anchor bolt M12X160 M12 (Grade 3.6) 24
30 Anchor bolt 3 MB8O0 (45#) 15000
Note :

For Part number (*) please refer to the sub-supplier's drawing for the parts of PXZ-15001I crusher.
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