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1. In General
1-1. How to use this manual

1-1-1 Composition of this manual

This service manual mainly provides engineers and technicians service itidorroa forklift
repair and maintenance, which excludes vehicle operation instructions.

The introduction section of this manual introduces the functions of the vehicle with attention to
its different components. More detailed specific information is aldé in the main body of this
manual for you, including the schematic diagram of the vehicle components, the principle they work,
the check lists, the maintenance procedures as well as the data and information as needed for
maintenance and repair

To faciitate a quick and easy access to the services and training information as required by the
readers, the sections of this manual are categorized as per different systems of the vehicle (Please
refer to the table below).

Section Headings
1 Commonly
2 Electonic System
3 Driving/Braking System
4 Hydraulic System
5 Lift/Tilt/Auxiliary System
6 Steering System
7 Schematic Diagram
8 Miscellaneous
9 Battery Charger
" ; T&a 528"
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1-1-2 Definitions of Warning Signs

The following three warning signs are applicable tcs tManual: "Danger”, "Warning" and
"Caution". Each label is intended to indicate the severity and nature of the potential hazard, the
consequences, as well as preventive measures against hazards. You will find these signs throughout

this manual. Please ensuyour careful attention to such signs, as they are included for your safety-—
intensively.

A Danger

This signs represents a dangerous
situation that could result in death or
serious injury if not avoided

This signs represents a dangerous
situation that could result in death or

serious injury if not avoided

A Note

The label indicates a dangerous situation
that could result in minor injuries if not
avoided

F s
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1-2. Glossary

The terms referred in this service manual and their descriptions are as follows.

Item

Descriptions

Accelerator

A device that converts mechanicalotron to an analog voltage mode ar|
transmit to a controller to control the speed at which a vehicle is driven.

Actuator A device (e.g. a hydraulic cylinder and motor) that converts hydraulic p
into mechanical force and motion.

Ampere (A) A measuremat unit of current. The current of a voltage passing through
ohmic resistor.

Battery Two or more batteries, which are inteonnected with each other to provid

current.

Coulomb meter

(Battery Discharge Indicator) an electrically controlled display sfhows the
operator the current charge of a battery.

Busbar

A re-conducting conductor that wired to other smaller conductors.

Communication
Modes

CAN (Controller Area Network) is the standard for communication an
microcontrollers and/or devices.

Cmdenser A device for shortime electrical energy storage.

Goods Holder A supporting structure on which a fork is mounted.

Check Valve A valve that allows oil to flow in one direction rather than in the other.

Circuit A path along which current can trelvfrom the positive (+) side of the sour
to the negative {) side. This can be obtained with wires and electr
components.

Connector A part of a wire assembly or harness wired to another wire assemb
harness to for an easier Disassembly and sy operation.

Cocontactor A switch, relay, or part of a contactor that opens or closes a circuit.

Components ol An electrical element consisting of an electromagnetic coil and a set of |

Cocontactor contact tips, which controls current flow thugh the coil, create a magnet

field, and close or open contact tips.

Coil of Cecontactor

An electromagnet used to open or close contact tips in a conta
component.

Control Valve

A valve unit includes multiple directional blocks,cleaof which has ¢
corresponding actuator.

Counterweight

The weight mounted on the back of the forklift to ensure a stable ste
especially when lifting heavy loads.

Current Limiting

The maximum permissible armature current of the stopped drive m
during the pulse.

Oil Cylinder A container that maintains pressurized oil and converts hydraulic power
F S
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rectilinear motion.

DCDC Convertor

A device that converts a higloltage DC onto a lowoltage DC.

Digital Signal A signal in which the element de either of two different values, e.g. hig
voltage and low voltage.
Diode A semiconductor device that allows current to flow from the anode to

cathode in one direction.

Directional Valve

A valve that directs the flow of oil according to the pumsit of the valve
element.

display

An electrical device that converts voltage input into a visual output.

Drive Axle

A device that receives power from a driving motor.

Driving Controller

A control device to drive an electric motor, which includes anrieveand a
logic circuit.

Handheld
Programmer

A maintenance tool program to calibrate and diagnose CURTIS controll
trucks.

Parking Brake

A pair of brakes that electromagnetically activate their respective mo
upon the stationary of the vehicle.

Encoder A device that detects the direction and speed of a motor to produce a
signal.

Fan A device that generates an airflow to cool an electric motor and a controll

Filter A mechanical device used to accommodate a filter element, or a fiteicd

used to prevent contamination flow through a system.

Flow Protector

A valve that prevents the hydraulic oil extraction of the control valve from
lifting cylinder when the hydraulic line breaks unexpectedly, which prey
the mast from droppinguddenly.

Flow Regulator

A valve that reduces the pressure by limiting the flow of a hydraulic line.

Pallet Fork

Two claw objects.

Friction Plate

When meshing with helical gears, the friction disc stops the drive
movement when it is compressed Hye steel plate.

Fuse A component of a circuit that opens upon an overlarged current floy
through a given part of the circuit.

Fixture A fitting o secure an assembly consisting of two or more wires.

Radiator A mounting frame for cooling semiconducsor

Hydraulic System

A hydraulic element circuit to convey oil pressure.

Hydraulic Oil Tank

A chamber for the oil storage in a hydraulic system.

Mandatory Sign

A symbol indicating the state of a vehicle when it is on or flashing.

Seat Switch A switch todisable the vehicle movement when the operator leaves the se
Main Hydraulic A gear pump uses mechanical power from an electric motor to pressuriz
Pump oil stored in a tank and distribute to various actuators.
Portal The front vertical structuref the forklift extends and retracts to lift and lowg
the load.
F S
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Master Cylinder

The hydraulic cylinder which is responsible for the stgrtof the driving
brake.

Needle Valve

A valve to lower the backstay manually when the lifting lever is not availal

Normal State

A term used with switches or relays. Their "normal state” means that they
not under any control of stress, temperature, pressure or electricity.

hKY &6mo A resistance unit. The resistance will be such that one volt shall push
ampere of current through it only.

Timely The time it takes for a current to flow through a transistor.

Open Circuit A connection or component of a circuit without contity.

Hole A limited passage in a hydraulic circuit, including a limited flow or preg
generation in a given chamber (e.g. a small bore).

Top Cover A overhead frame structure which protects the operator from falling object

Overload A condition thatthe existing voltage or current is greater than the capacit
a given circuit or component.

Piston Rod A part that push oil into the cylinder chamber

Suffocated The part of an electric brake in which the current generated is directed ba
the armatue.

Port An input or output point on a hydraulic element

Power Socket A connecting socket that installed on the forkilift.

Pressure a fluid force as per unit area

Proximity Detector

A sensor, which can detect the presence of objects nearby without
physical contact.

Pump Controller A control device for a hydraulic motor, which includes an inverter and a

Unit circuit.

Safety Valve A valve that limits the pressure of the hydraulic system by releasing exceg

Resistance A component made of material with a specific current impedance.

Return Filter A filter to collect contaminants in oil returned to a hydraulic tank

Rotor A part of rotating motor.

Outline A bar chart of an electrical or electronic component that uses symbo
show the imividual components as well as how the wires and conneg
work electrically

Serial Port A port that communicates ont-one with the controller.

Service Brake

A pair of brakes built into the drive shaft to enable the vehicle when
operator applieshe pedal
for stationary

Short Circuit

An unwanted electrical connection between two or more components.

Side Shifter

An accessory that moves the fork and its load to the left and right

Socket

The male contact of the connector which slides over the nealgact of the
other connector (pin).

Magnetic Valve

A directional valve that moves the valve element when the magnetic c

8
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equipped with a magnetic valve.

Solid State A term that refers to semiconductor components or circuits that wi
without mowving parts, e.g. diodes and transistors.
Stator a fixing part in the motor

Steering Shaft

A column that connects the steering wheel to the steering gear to allow
operator to use steering wheel controller

Jociey Stick

A hydraulic component that deliveil to the right or left side of the steerin
cylinder as required by the operator

Steering System

Hydraulic element loop, including steering unit, circuit and actuator

Steering Gear

A axle mounted on the rear wheel of a vehicle

Switch SW

The component to control a circuit by opening or closing the circuit.

System

Electrical components, circuits, and connections that provide power
specific tasks.

10

Thermal Sensor

A sensor activated at a pienditioned temperature.

USB A comecting device providing a power supply of 5V.

Valve A component that controls the pressure, direction, or velocity of a hydrg
system

Voltage A measurement unit of electrodynamic force. A volt is the force that requ
for an ampere of current to s through an ohmic resistor in a circuit.

Watt A unit of power measurement. The power for one volt to push one ampe
current through an ohmic resistor.
The outcomes of amperage (current) multiplied by volts (voltage) is Vv
(power).

Wire A path of conductors to provide for current flow in and out of differe

electrical components.

Wiring Diagram

A visualized figure that represents a component in the way it actually Iq
Which is used to show the locations of components, and the connec
between them.

Zener Diode A special diode to regulate voltage or protect a system from overvoltage.
F S
; T a 528"
: 4001603611 ' 4008836115 D :05726212851  :info@noblelit.com

www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT 57

1-3. Performance and Specifications
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Techncal data
Model FEXQ
Manufacturet s type designation FEAPA0Q FEIPA5Q FEIPS0Q FEIPSOQL
Drive Hectric
Type of operation Seatel
Load capacity rated load Qkg) 4000 4500 5000 5000
Load centre distance Qmm) 500 500 500 600 |
Load distancecentre of drive axle to] X(mm) 563 563 563 568
fork
wheelbae y(mm) 1950 1950 1950 1950
Service weight incl. battery(see line kg 6200 6500 6950 7400
6.5)
Tyres Solid rubber
Tyressize front 250-15 250-15 250-15 28X12.515
Tyressize rear 23x9-10 23x910 23x910 23x910
Wheelsnumber  front/ rear( x =driver| 2x2 2Ax2 2Ax2 %2
wheelg
Trackwidth, front b10 (mm) 1200 1200 1200 1185
Trackwidth, rear b11 (mm) 1125 1125 1125 1125
Mast/ fork carriage tilt, "k 610 610 610 610
forward/ backward
lowered mast height h1 (nm) 2250 2250 2250 2250
Free lift h2 (mm) 150 150 150 150
Lift height h3 (nm) 3000 3000 3000 3000
Extendedmast height h4 (nm) 4117 4117 4117 4117
Overheadload guard height h6 (mm) 2265 2265 2265 2265
Seatheight standing height h7 (mm) 1200 1200 1200 1200
Coupling height h10 (mm) 490 490 490 490
Overall length 11 (mm) 3962 3962 3962 3967
Lengthto face of forks 12 (mm) 2892 2892 2892 2897
Overall width b1 (mm) 1500 1500 1500 1500
Fork dimensions se/l(mm) | 50/150/1070 | 50/150/1070| 50/150/1070 | 55150/1070
Fork carriage width b3 (mm) 1380 1380 1380 1380
Ground clearance, laden under mast m1(mm) 135 135 135 135
F S
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Ground clearancecentre of wheelbase, M2 (mm) 165 165 165 165
Turning radius Wa(mm) 2690 2690 2690 2690
Travel speed laden’ unladen km/h 1415 1415 1415 14115
Lift speed,laden/unladen m/s 0.30.42 0.30.42 0.30.42 0.30.4
lowering speed,laden/unladen m/s 0.380.3 0.380.3 0.380.3 0.380.3
Drawbar pull,laden/unladen S2 60 min N 58006200 60006500 62006650 62006650
Max.Gradient % 1620 1520 1520 1520
performance,laden/unladen S2 5 mir|
Service brake Hydraulic
Drive motor rating S2 60 min kw 20 20 20 20
Lift motor rating at S3 15% kw 24 24 24 24
Battery standard Lion
Batteryvoltage,nominal capacity K5 V/Ah 80/400(80/554)
Type of drive control AC
Operating pressure for attachments MPa 18.5 18.5 18.5 18.5
Oil volume for attachments I/min 65 65 65 65
Sound level at driver's ear according dB(A) | 75 75 75 75
EN 12053
F S
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1-4. Safety Notes

The following safety sections contains the following subsections: general, personal safety, maintenance
safety, compressed air hazards, hydraulic oil hazards, mechanical hazards, electrical hazards, and fire &
burning hazards. Each headisgttached with the precautions you should take for your safety while
working in your vehicle. 14

Readers are advised with responsibility to read this manual thoroughly, and understand and fottowat-
the following precautionsPlease also note that the safatystructions listed below are not only for the
safety of the readers, but also for those around them. Therefore, please be sure to read the following
instructions carefully for the purpose of your own personal safety and the safety of those around you:

General

Safety Instructions

Please be familiar with the visible safety instructions on the vehicle, which includes warning signs,
stickers, carvings, etc. Make sure to read them before operating, lubricating, or repairing the vehicles
(Please refer to theadety section of theDperations and Maintenance Manual).

Make sure that all safety rules, regulations and instructions are followed when performing maintenance
tasks.Special attention is required to the danger warning in this manual, which will detaihgquotential
dangerous conditions.

Do not assume that you can replace the steps outlined in this manualaithprevious maintenance
experience of similar models. Weight and specifications vary from different models and care is required to
avoid any dagerous condition, injury and/or component damage.

Personal Safety

Do not operate or service a vehicle without authorization or training

Do not operate or service a vehicle after alcohol or drugs taking which will impair your judgement.

If you have anyidease or condition that restricts physical activity, please do not operate or service the
vehicle.

Working Garment

If you are wearing baggy clothes or have long hair that is not handled aéslge do not operate the
vehicle or carry out maintenance.
Both can be caught by any moving part and cause serious injuries

Appropriate protective equipment is required when performing maintenance tasks. Protective gear may
include a hard helmet, glasses/visor, ear protectors, gloves and protective shoes.

Masks ae required when polishing the body and an air breathing device is advised when painting.
Welder gloves, welding masks/goggles, aprons and other suitable welding clothing are required when
welding.

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFTiE/D
Security of Service

Pre-service

Make sure that the vehie is kept in a clean, open environment,
and is free from any traffic and personnel.

Please ensure that the vehicle is parked safely and will not
move suddenly.

Place the wooden props in front and back of the wheels and make
sure that the parking brakesilvmesh correctly.

Make sure that the vehicle is empty and unoccupied, the cargo
forks are lowered, all the hydraulic controls are in neutral position and the key is switched to OFF. Place a
"do not operate” or similar warning signs to the start switchha controller before repairing or servicing
the forkilift.

Make sure the tools are in good condition.

15

Disassembly and Installation

Make sure the working environment is clean, clean and dry before installing the vehicle.

When using steps, ladders or wakikys for installation or removal, please face the vehicle.

Please follow these steps and grab the handle to install or remove parts.

When you are unable to follow these steps, please use a ladder, scaffold, or work platform to perform
maintenance operatios safely.

Work platform is advised to perform maintenance for safe
operations.

Lifting

Check the weight of each component before removal. Partial
components of the vehicle may so heavy that it may cause serious
injuries

When removing any components, pleagse appropriate lifting
procedures

A hoist is required avoid back injuries when lifting parts weighin
23kg (50lbs) or more.

Ensure all chains, hooks, slings and the like are in good conditic
and in correct capacity. Make sure the hook is positionedecoly.
Lifting ring bolts should not be loaded laterally during lifting operation.
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Disassembly/Assembly

Make sure that the assembly/disassembly site is kept clean and dry and that hand tools are kept clear

When tightening/loosening bolts and nuts, pte use a properly sized wrenahd always pull towards
the body. A wrench with the wrong size or pushing off the body to loosen/tighten the bolt or nut may cause
an accident as the handle slips.

If two or more people are working together, signs or aigrare required for communication so that the
work is done in an agile manner as if it were done by one person. 16

Be careful when removing the cover. Slowly loosen the last bolt or two opposite direction nuts from the
cover plate unit, twist the cover g@le to loosen tension or other pressure, and then completely remove the
last bolt or two nuts.

Reinstall all fasteners with the same numbered part. If any fasteners need to be replaced, please use
gualified fasteners and be careful to not use metristegn fasteners with British fasteners together.

Hazards of Compressed Air

Please wear protective mask, protective clothing and protective shoes in cleaning opAration
The maximum air pressure for cleaning must be less than 205 kPa (30 psi).

Hazard of Hydraulic Oil

Please follow the following safety instructions for hydraulic system maintenance carefully.

Oil removal under pressure, even if the pinhole size leakspenatrate the body elements and cause
serious damage and possibly death.

Please wear gloves, goggles, and make sure that your arms and legs are completely covered.

Release all pressure from the hydraulic system before disconnecting or removing augy fiifphgs or
related item, and wait for the runner system to cool down.

Do not touch the pressurized hose by hand, or bending or striking.

Do not check pinhole leakage by hand, which is the most common methodrefatéd injury!Please
use cardboarar other solid surfaces instead.

When removing the filler cover, vent and plug, please place the cloth on the port to prevent pressured
liquid spraying or splashing

A container shall be prepared to capture any hydraulic fluid that may flow from the hase/po

Make sure that all raised components are properly locked.

When reinstalling lines, make sure tighten them to the correct torgurel ensure that all heat shields,
fixtures and guards are properly installed to avoid overheating, vibration or frictitmother components
during operation.

Lines must be installed correctly to prevent oil from being sprayed into the shield on the hot exhaust
components in case of any pipe or seal failure.

Mechanical Hazards

Keep all the objects away from the fan blagasthey willthrow or cut any objecor tool that falls or is
pushed in.
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Do not operate the machine when any rotating parts are damagetido not touch any other parts
during the operation. Please check the balance of any damaged or changespkieghraating part before
re-use.

The equipment shall be properly supported and the component shall be installed when working under
the vehicle

Do not expect the hydraulic cylinder to be always mounted. If the control lever is moved or the
hydraulic line breaksgny accessories may fall off.

Debris or other debris will fly away from the object upon impact. 1

Make sure the flying debris doesn't hurt anyone before hitting the object.

Electrical Hazards

Do not damage any wire during disassembly operaMdhenre-installingwiring, make sure it is
installed correctly

Do not wire to any oily cable.

Do not smoke or expose batteries to any spark or flame when checking, charging or repairing the
batteries.

The chain and metal tools shall be kept away from the top obtteery.

Electrolyte is an acid that can cause injury if it comes into contact with the skin or eyes.

Fire and Burning Hazards

Attention shall be paid to the hot parts on the machine that has just stopped and to the hot oil in the
pipes and compartment® avoid scalding.

All hydraulic oils, many lubricants and some coolant mixtures are flammable. If the pipe is loose or
damaged, there may be a fire.

All hydraulic oils and lubricants shall be stored in appropriately marked containers and be away from
unauhorized personnel.

All oily rags or other flammable materials shall be stored in a protective container and kept in a safe
place.

Do not weld or flame cut pipes or pipe containing easy fuel.

Before welding or flame cutting, please clean them thoroughti @inonflammable solvent.

Remove all residual flammable materials from the forklift and then collect, like fuel and oll.

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s7)

1-5. Maintenance

The following provides the key items and replaceable components to be checked during maintenanc
intervals.

Note: dl maintenance and repair should be carried out by a qualified authorized engineer except for
the routine inspection of the vehicle driver. 18

Note: careless disposal of waste oil is not only harmful to the environment, but also to humanheaith
Waste oil shald always be kept in containers and disposed of by authorized personnel at a designatec
locations.

Necessary Check as Required

Item Inspection Standard and Method
display Board Press Enter
You can access diagnostic mode by pressing this button wiviegir
Idler Wheel of Measure the distance from the bottom of the inner frame to the bottom of the
Goods Holder sliding frame bearing to ensure an upright inner frame and then adjust the

squeezed roller.

The power module | Must be fully discharged before etact with any electrical components.

Fuse Holders Check the removed components fuses and replace if necessary.
5A Backup/parking light, relay/power supply, fan, strobe, flash,
rear/headlight

10 A key switch

20 A DCDC Convertor and Horn

500 A main fuse

Operator's Seat Check that the operator's seat for proper working and gently lubricate the slid
track.

Wheel bolting Make sure that the wheel bolts and nuts are fixed as follows:
Tightening torque of rear wheel : 430 Nm
Tightening torque of drive wheéel600+75 Nm 442.5+55 Ibff

Drive axle gear box Check gear box for lubricant
Refill the lube oil into the plug opening for shell level inspection.
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Check every10 service hours or daily

Item Inspection Standard and Method
Check by walking | Checkior loose parts and fasteners.
around Check the indicator lights of instrument board for abnormalities.
Check if the speakers and other alarms are working properly.
Check if the frame and lifting chain are worn and if the pins/rollers are
abnormal.
Check rack, ft&x and accessories for damage and abnormality.
Check tires, valves and wheels for abnormalities.
Check the ceiling for damage and abnormality.
Check the hydraulic system for oil leakage and damage.
Check the drive axle for oil leakage.
After adjusting thedriver's seat and placing the control lever in neutral, pleas
open the key switch and check the overall operation of the system.
Mast Lubricate the beam where the roller is.

Batteries (Lead
Acid)

Check the battery box for loose connections, worn cableslimits on properly
secured battery limits.
Clean the top of the battery. If necessary, clean the top of the battery with &
solution of 0.5 kilograms (1 pound) of baking soda and 4 liters (1 gallon) of
water.

Check the density of the battery. Ifdtspecific gravity reading is below 1.150
the battery must be charged.

Check the electrolyte levels of all cells. Keep the electrolyte level about 13
(0.50 in) above the plate. Add water as needed. Use distilled water only. W
should be added to thbattery after charging

Indicator lights of
instrument board

Check whether the parking brake light is working normally and all the indic
lights

Tyres and wheels

Check tires and wheels for wear, cutting, grooves and contamination.

First check shalbe made after 56100hours or a week later

Item Inspection Standard and Method
Drive Axle Replace gear oil
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Check every 500 service hours or ever 3 months

ltem

Inspection Standard and Method

Tilting cylinder

Lubricate chassis and mast pivot bolt figs.

Check pins for loose retaining bolts or worn.

Measuring and adjusting the extension of cylinder rod (Max. 3.18mm / 0.13ir]
Standard tightening torque of bolt95+15 NmM 70+11 Ibft”

Crosshead roller

Check crosshead roller guard and retainer for damage.

Portal, chain and
accessories

Check if the lifting cylinder, tilt cylinder and the attached controller are in norr
operation.

Check the rack bolts and nuts for looseness and remove contaminants if any
Check the pallet fork and accessories for proper operation.

Lubricate all chains with a brush and check for abnormal anchor points.

Steering Shatft

Accessories to lubricate trsteering shatft.

Drive Axle

Replace gear oil

Control Panel

Clean control panel.
Maximum allowable pressure205 kPa 29.7 psi

F / R switch

Check the tightness of the F/R switch mounting bracket and adjust as neede
Check for loose wiring and secure it as needed.

Parking Brake

Check the parking brake to ensure that the vehicle Bastary at a 15% gradient
and repair or replace if necessary.

Hydraulic Oil

Check the hydraulic oil level and refill if necessary.

Check every 1,000

service hours or every 6 months

[tem

Inspection Standard and Method

Drive and hydraulic
pump motor

De-dust and check drive motor and end cover area.
Maximum allowable pressure205 kPa 29.7 psi

Hydraulic oil return
filter

Replace the return bfilter in the hydraulic tank.

Tyres and wheels

Check tires for worn, cuts, grooves, contaminants and the like.
Check the wheel components for cracks, weamdge, corrosion and the like.
Standard torque of drive wheéls180 Nm~ 133 Ibft”

Lifting chain

Perform the lifting chain wear test by measuring the wear of the link and pin.

Check every2,000 service hours or annularly

Item Inspection Standard and Methdo
Hydraulic System | Replace hydraulic tank and filter.
Rear wheel Remove and assemble the rear wheels t@ssemble the bearings.

Basic maintenance

A regular checkip shall be made at least every 12 months under nor,
circumstances. If the vehicle aveorking with long hours or under heavy log
please check the vehicle every 6 months in regularly.

If any of the following conditions are found, please replace:

the crack healing oforks, welding, bracketetc.
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1-6. lube

The following is a detailed deription of the lubricant as required and the parts to be lubricated.

Lubricating Oil Specification
The following lubricants are recommended for chains and connecting rods: 21

Item Specification

1 DIN 51825 Standard Oil and Grease

Hydraulic Ol HYDO

Hydraulic oils shall be qualified with amtear, antifoam, antirust ==

and anttoxidation additivedor heavy duty use as described by the (?} g b
supplier. ISO viscosity grade 46 is usually preferred. W=
Note: the correct hydraulic oil should be used to foe timaximum service life and performance of hydraulic
system components. The above hydraulic oils are recommended for most hydraulic and hydrostati
systems.

If the hydraulic fluid becomes cloudy, it is evidenced that the water or air has entered the sySsdar.
or air in the system will cause pump failure.

Drain all hydraulic oil, raghten all hydraulic suction clampasnd then clean and refill the system.

Gear oil

Failure to comply with recommendations will result in excessive wear of gears leadshgrtened service
life.
API G#4 or SAE 80W oil is acceptable

Note: Noblelift does not mix mulStage oils for transmissions. Multistage oils with high molecular weight
polymers as vi improvers lose their viscosity effectiveness due to the permanénéraporary shear of vi
improvers and hence are not recommended for use in drives and compartments of drive system

Brake oill
Heavy duty hydraulic brake oil that certified by qualified supplier is required
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1-7. Instructions of Disassembly/Assembly

The following parts of Disassembly/Assembly include the following sections: the preparation before
disassembly, the inspection and test before disassembly, the matters to be attended during disassembl
the matters to be attended after disassembly, the matterde attended during assembly, the handling 3f

common parts and hydraulic piping fittings.

The precautions to be taken for proper disassembly/assembly operations are listed in each heading.

Preparation before disassembly

Remove dust and contaminants frothe vehicle before transferring to the maintenance centre. Dust or
contaminants that enter the maintenance centre may contaminate parts and enter inside to introduce
scratches. The electric forklift are operating on an electrical system.

No water shalbe allowed inside the system.

To avoid unnecessary disassembly, please prepare necessary tools and place parts inside boxes with pric

to site cleaning

Check and test before disassembly
Be sure to record any problems before starting the disassgmvishich can prevents unnecessary
disassembly, loss of replacement parts, and repeated failures as caused by the same problem.
To prevent failures, record failures and replace required parts are required.
The following information shall be also checked ascbrded:
Vehicle model number, serial number and operation hours

Reasons of the vehicle needs to be dismantled

Check for symptoms, locations and causes of failures (repeat
same failure if needed)
Check any part which is not suitable.

Check the partfor damage or looseness.

If possible, check the maintenance condition of the vehicle.
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Notes for disassembly

Disassembly

Determine the way of parts assembly (front/rear, left/right and up/down) for the sequence of disassembly.
Before starting to disasseble parts, attention shall be paid to the join points of parts with arrow marks to
avoid misplacing parts during assembly 23
Please use the right tools to remove specific parts. -
If no part is removed, even when mounting bolts and nuts, do not use excessiee f

Do not overstrain. Check and find the causes

Put the disassembled parts on one side in the order of disassembly, and place signs or marks on simi
parts.

Store bolts, nuts and other common parts in an orderly manner.

Check and test in disassembly

The cause of the fault is sometimes found in the process of disassembly. Therefore, it is important tt
carefully examine the condition of the friction surfaces and the contact parts.

During disassembly, gaps, deformations, projections and other factorsntagt cause failures shall be

measured and recorded.

Keep the distance

Make sure that the installed spacers and gaskets will produce the required specific clearance.

Remove pressure fittings
Remove any dent or mark that caused by area hammering anchpajis

If any pressing part is released, please identify and eliminate the cause to avoid problems during assembl

Bearing Disassembly

Do not remove the bearing forcibly, and a bearing puller is advised.

Notes after disassembly
Be clean

Clean disassemddl parts and keep them away from contaminants.

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s7)

Special attention should be paid to removing contaminants from the oiling or component lines.

T F

When cleaning special parts, increase the number of detergent containers and clean several times.
Kerosene or neudl anhydride diesel is suitable for cleaning viscous oils in bearings.
When using dangerous chemical cleaners, be careful to avoid a skin or eye contact.

Used oil should be disposed of in designated containers at designated locations. 5

Dust proof
A dust over is advised to keep cleaned parts free of dust and contaminants and to block up the ends of a
pipes.

Any part you may store should be rysbof before reinstalling.

Notes for assembly

Parts installation

All parts shall be kept clean before asseynlAll surfaces shall be checked for defects and repaired if
necessary. Any contaminant shall not be smeared or rubbed on the surface, which may shorten the servi
life of the parts.

Before starting assembly, a cleaner is required to remove the rustiiohfipom the parts.

Before assembly, the markings that put the parts together shall be identified.

Bearings, bushings, and seals shall be assembled with press tools and specific parts shall be handled \
specified tools.

Before pressing parts, the suciashall be lubricated with lube.

Tighten the bolts and nuts

To ensure a uniform torque of bolts and nuts, the tighten order shown in figtir@ dhall be followed and
then the other end of the other side shall be tightened. This method is known asdh®late method",
which gradually repeats loosening and fastening to ensure even contact.

Fix the bolts, nuts or other important fasteners that cannot be visually inspected with wires, cotterpins,

lockwashers or other components as shown in figu201
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Figure 119

25
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Assembly Inspection

At each step of the assembly process, each part's number shalels&ethand recorded.

Reassemble the gaskets

Install the gasket and washer in the same position as before, and then check the gap for correctness.

Assembly adjustment

If no adjustments are required, assemble them to the same length as before

Assemble presed parts
Scratches and dents shall be repaired as needed and be kept clean before insertion.

Please note that press fittings that are not adequately tightened may become loose.

Assemble keys and keyways
Check if the keyway and key are loose and in cantétt the key head. If the key head touches the keyway,

then the rest of the key head shall be removed.
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Handling the general parts

Handling the packaging

Packing, as well as gaskets &copper packing should be replaced as instructed. After using tive,adhes
please assemble the gasket specified in this maintenance manual. The followings shall be noted wh
applhing the adhesive to the gasket: o
Old adhesive, scratches, dust, paint and grease shall be thoroughly removed from the washer surface.—
Apply appropiate sealant evenly to both sides of the washer and wait a few minutes until dry.

Once the sealant is dry enough to touch, it won't stick to your hand.

Assemble the parts

Please soak the leather package in oil before use.

Handling the @ings

Please remeier to check the condition of the O rings.

Hardened @ings shall not be stored for long.

The Qrings to be used shall be the specified once in the parts list. For example, the O rings used in engil
oil are made of special materials, such as siliconéeyland are resistant to heat and aging.

Installing different types of @ings in this situation can cause serious damage to the system and its
components.

The Grings shall be lubricated to avoid surface scratching during installation. Silicone rubbeysCare

prone to damage, hence attention is required to avoid overstretch.

Handling the oil seal
Oil seals shall be prevented from dust sedimentation, especially on the lips, and there shall be no rust
scratch.
Lips opposite to the seal shall be lidated evenly.
The surface of the shaft where the seal is installed shall be checked for contamination, rust, or scratche
and grease or lubricant shall be applied so that the seal can be easily installed.
Oil seal installation.
By gently rubbing the wiren the surface, please check the surface of the oil seal lip for scratches.
If there is any scratch, please replace the oil seal.
F S
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When inserting the oil seal, please use the guide device and fixture to avoid any damage to the oil seal.
After the oil sedis inserted, the inclination shall be checked (tilt tolerance: 0.2 mm 00 mm, diameter 0.008
in. 3.937 in.).When applying adhesive to oil seal, make sure that there is no adhesive in contact with the

lip surface. All residual adhesive shall be remdvenh the guide and fixture before inserting another seal.

27

Bearing handling

The followings shall be noted to properly assemble bearings and avoid damage to bearings:

The dust and other contaminants that may shorten the service life of the bearing sh#ilobmughly
removed.

The bearing shall be kept packaged until it is installed.

Do not overturn the bearing to remove the purifier by compressed air.

The oil seal ring shall be installed in the correct direction.

Please note the following when installittge bearing.

Neither hit the outer ring with a hammer for installation, nor hit the inner ring to insert the outer ring. Such
hammer strike may damage the bearing track.

When you are insert the inner ring of the bearing with a reasonable tolerance xtueefiis required with

pressure to the inner ring. For hot insertion, the bearing shall be heated tb 1249 ~. However, please

note that excessive heating can reduce the hardness of the bearing surface.
When inserting nossplit bearings with inner and ¢er rings with reasonable tolerances, the fixture shall

be applied and both inner and outer rings shall be pressed.

Handle the retainer
When removing or installing the retainer, a pair of right ring tongs is required and attention shall be
paid againsover-pressure on retainer. After installing the retaining ring, the retaining ring shall be checked

for correct insertion.

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s7)

Hydraulic circuit fittings

1. For metal tube to hose installation, the tube shall be installed and all bolts shall be tightghedds.
2. Tighten the bolt at the rigid end.

3. Install hose and tighten all bolts by hands

4. Place all the hose in a position where it will not contact with the machine or other hoses. =
5. Tighten the bolts at both joints -
6. Start up the engine.

7. Movethe control lever to full position.

8. Inspect the hose during tool movement. Make sure that the hoses do not contact any machines or othe
hose.

9. Shut off the motor

10. If necessary, place the hose in a new position so that it will not touch thequogitien moving the

tool.

Fitting assembly with straight thread and O rings (for different applications)
1. Place the lock nut (3), support washer (4) andng seal (5) as far away from the fitting body (2) as
possible.
2. Tie the joints to the part isiusing until the support washer (4) just touches the surface of the part.
3. Place the joint assembly in the correct position, and turn the joint body (2) outward to 359°
(counterclockwise).
4. Tighten the locking nut (3) to the torque as shown in theemt diagram for the used fitting.
5. If the end shape of the fitting body is the same as shown in figure
(1) Comnsction to tube.,

1-25 (elbow or straight), please place the sleeve over the tube before (2) Fitting body

connecting the tube to the end.

Note: if the joint is a connector (direcbrnector), then the lock nut

(3) Loclout.,

on the main body shall be replaced by the hexagon nut. To install this (4) Backup washer.,

(5) Oring seal,

type of joint, the hexagon joint shall be tightened to the surface of

the parts into which it enters. (€) Comection iSlela?Bire
Figure 125
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Tighten accessories of other types

Pipe fittings (shar sleeve) of high load: please turn the nut with a wrench until a slight reduction in torque
is felt after the pipe passes through the nut and touches the shoulder in the fitting body, which indicates
that the sleeve has been removed from the nut =
High sal fittings: place the nut and sleeve on the pipes with the short end of the sleeve toward theendof
the pipes. Press the pipe end against the counterbore in the body of the fittings and tighten the nut until it
is above the last thread of the body. A®aaas the fitting is removed and reinstalled, the remaining space
will be available.

Flexible fittings: please place the nuts and sleeves on the pipes and push the pipes as far as possible i

the countersunk holes of the fitting bodies. Tighten the natilut touches the hexagonal part of the body.

1-8. Standard Torque

1-8-1 Standard torque of bolts and nuts

Be careful that the metric and British size fasteners shall not be mixed in used. Mismatched or incorrec
fasteners may cause damages or matfions to the vehicle or personal injuries.
Exceptions to these torques may be provided in the service manual if required.

Before installing any hardware, make sure that the components are close to a new state. Threads ¢
bolts and nuts shall not be worm damaged. Hardware shall be free from rust and corrosion.
Hardware shall be cleaned with a noarrosive cleaner with oil application to threads and bearing surfaces.
Oil shall be not applied if thread locks or other compounds are to be used.
The fastene shall be kept in good condition and reused only in fine
conditions afteloosening.

: L
Make sure to choose the same size and grade of fasteners for Figure
replacement.
Generally, you can identify the strength of the bolts based on the 8 «“mﬂ [[O

numbers marked on the hels (e.g. 8.8 or 10.9) as shown in figure
1-30. The following table are listing the standard torques for typical
bolts, nuts and the taper bolts as shown in figur81l g uﬂ'lnrﬂ
For metric fasten SAtataaees

Standard beolt..

Figure 131

Tapszlagk stud.,
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Metric nuts and bolts

Metric taperlock stud

Thread size(mm)

N-M) o« Ponnds feet (N-M) @ Pounds/feet
M+ 12 3+ = Juapi 8x 3¢ 6 2+
MB+ 28X T4 20 5+ 17X 5+ 13+ 4+
MI0+ 55X 10+ 40x 7+ Jgx B 26 44
M1z« 100 20+ 78X 15+ 65X 10+ 48 7+
MId+ 160 = 30+ 120+ 22+ —+ —+
MIig+ 240X 404 175X 30+ 110 X 20+ 80X 15+
MZ0+ 460 = 60+ 340 444 170 * 30+ 125 £ 22+
M24+ 800 £100¢ 600 75+ 400 £ 60+ 300 * 45+
M50+ 1800 £ 200+ 1200 £ 150+ 680 * B0+ 480 * 60+
M36+ 2700 = 300+ 2000 =225+ BT0X 100+ 640X T5+

For British fasteners

1 4001603611
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Thread size(inch) British nuts and bolts British taperlock stud
(N-M) » Pounds/feet (N -M) »
14 12+ 3¢ e B 34 620
B4'16+ 25+ 6e 18.0%4. 5¢ 17 % 5 13% 4o
3418+ 47+ g 35% T 35 % 5 26* 44
7416+ 70* 15+ 50% 11+ 45+ 10+ 33% 7
142+ 105 % 20+ 5% 15+ 85 * 10+ 15+ 70
3416+ 160 % 30+ 120 % 20+ — —a
B8+ 215% 40+ 160 * 30+ 110 = 20+ 80 % 15+
3yl 370% 50+ 275+ 35+ 170 % 30+ 125 % 22+
7418+ 620% 80+ 160 % 80+ 260 * 40+ 190 % 30+
1+ 900 * 100+ 660 % 75+ 400 * 60+ 300 % 45
1#1 / 8¢ 1300 = 150+ 950 * 100+ 500 £ 70+ 370 % 50+
161 / 4o 1800 = 200+ 1325 + 150+ 650 * 80+ 180 % 60+
13 / g 2400 * 300+ 1800 + 225+ 750 90+ E50 % G5+
151 / 2¢ 3100 350+ 2300 * 250+ 870 * 100+ 640 * 75«
S
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1 8-2 Standard torques for fastening fittings

Standard torquesor Oring surface seal fittings

Accessories for straight thread o-ring

Thread size(inch)
(N - M)« Pounds/feet
54 16-24¢ 5.0%1.5¢ 45 * 15+
34 B-24¢ 12 3¢ 110+ 20+
247 - 16 « 20+ 44 15+ 3+
14 2-20+ 40% 5¢ 0% 4
9+ 16-18+ 10+ 54 30+ 44
34 4-16+ 100 * 15+ 75 %10+
T+ B-14¢ 135 * 15¢ 100 * 10+
14 / 16-12+ 200 + 25+ 150+ 20+
143 / 16-12¢ 250 + 25+ 185 * 20+
145 / 16-12+ 300 * 40+ 225+ 30+
145 / 8-12¢ 300 £ 40+ 225+ 30+
14F / 8-12¢ 300 * 40+ 225+ 30+
24 / 2-132¢ 300 + 40+ 225+ 30+
Thread size(inch) Sealing joint nuts for O-ring face
{N . H} o Pounds/faet
9/ 16-18+ 16+ 3¢ 12+ 2¢
1# / 16-16+ 30+ 4e 22+ 3
1% / 16-16+ 50 T¢ 37+ 5¢
1e1de 90 * 10+ 85 T+
143 / 16-12¢ 120 £ 15¢ 90 * 10+
14T / 16-12¢ 160 * 20+ 120+ 15+
1d1 / 16-12¢ 190 * 20« 140+ 15+
2-12+ 215+ 25+ 160 * 20+
F S
: & 528"
' 4008836115 D 05726212851
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Oring.,

Oring groove.

O-ring face seal nut.,
Strzight thread.

O-ring port fitting
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Hose clamp- belt type
Clamp width | New hose torque [Torque for re-tightening

{:93?11: 069%0.2 Nope | 0.720.2 N-m (6«
e (8x2 1poin/ ¢ *2 1psdnd ¢

18.5 mm R _ N —

(9531 10 4¢5+0.5 Noge | 3.020.5 N-m (25¢

) o (205 1b.oin) 4 5 1poind #

1.9 mm . THEX 0.6 N med | 4. 520,58 N m {40+
(0.625 in L 03 Dol Cag

Sy . (855 lh-ind« =5 lp-in) «

PIC1-33

37° bell and straight threaded O - ring accessories

S — | % @ Pic 1-34

BE 1—mau

'37°C bell and straight threaded O - ring accessories (Sealing accessories for
O - ring surface are excluded)

Nominal pipe external diameter Thread diameter {in Standard torque

Metric Inch Inch M) Ponds/Feet
3+18+ 0. 125+ 5/ 16+ 5.0%1, 5+ i1+
4476+ 0. 188+ 3/8+ 11.0+1.5¢ g+1e
B+35+ 0. 250+ T/16+ 16+ 20 12+ 14
T+94+ 0. 312+ 1/2¢ 20+ 5¢ 15+ 4¢
9452+ 0. 375+ 9/16+ 25+ 5¢ 18+ 4¢
9452+ 0. 375+ 5/8e 35+ 5 26+ 44
12. Tow 0. 500+ 3/4e 50 Te 3T+ 50
15. 88« 0. 625+ 7/8¢ G5 Te 48+ 5e
19. 05+ 0. 750+ 1-1 / 16+ 100 % 10+ 75+ T4
29,224 0. 875+ 1-3 / 16+ 120+ 10+ e
25. 40+ 1. 000« 1-5 / 16+ 135+ 154 100* 11+
31. 75+ 1. 250+ 1-5 / g+ 180+ 15+ 135+ 11+
38. 10« 1. 500« 1-7 / 8« 225+ 15+ 18511+
50. 80+ 2, 000+ 2-1 / 24 320+ 30+ 240 % 224
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(s
45° bell shape and 45° inverted bell fittings
. o
45° inverted bell 459 bell  «
a0 e D | 1_35‘_'
45° bell shape and 45° inverted bell fittings
Nominal pipe external diameter Thread diameter (in Standard torque
Metric Inch Inch (N-M) @ Ponds/Feet
3#18+ 0. 125+ 516+ 5.0*1.5+¢ 4+14
4476+ 0. 188¢ 3/8¢ 8.0+ 1.5¢ 61+
B35+ 0. 250+ T/16+ 112+ Bxis
T+9d4 0. 312« 1/2+ 17+ 3+ 1322+
9¢53¢ 0.375¢ 5/8+ 0+ Ju 29+ 4ol
11. 11+ 0. 438¢ 11/16¢ 30+ 340 29+ 94
12, 70+ 0. 500+ 34 38+ 4 g+ 3¢
15. 88+ 0. 625« 7/8+ B0+ e 37+ 40
19. 05+ 0. 750+ -1 / 18+ 90+ 84 65+ 6o
29, 234 0. 875¢ -1/ 4¢ 100 = 10+ 75+ Te
Thread fittings for conical pipes
Thread fittings for conical pipes
- ; Threads with le2200e sealant Threads without sealant
Thread diameter (in.)
(N-W) « Ponds/Feet ~ (N-M) ¢ Ponds/Feet
14 16-27+ 15¢ 11+ \ 20+« 15¢
14 8-27¢ 20+ 15¢ 1 25+ 18+
1/8-14+ 25+ 18¢ l 35¢ 26+
34 8-18¢ 35+ 26+ J 45+ 33¢
14 2-14¢ 45+ 33+ J 60+« 45+
3¢ 4-14¢ 60+ 45+ j 75¢ 55+
1«11 1/2¢ 75¢ 55+ \ 90+ 65+
14 / 4-11 1/2¢ 95+ 70¢ ‘ 110+ 80«
14 / 2-11 1/2¢ 110+ 80« 1 130« 95+
2¢11 1/2¢ 130+ 95+ ] 160+ 120+
[ s
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2. Drive / Brake System

2-1. Overview

The drive system of the forklift truck is composed of reducer assembly, differential assembly and drive axl
The driving gear of theeducer is directly connected with the walking motor. The walking speed of the
forklift increases with the increase of the motor speed. The change of the driving direction is realized b
changing the rotating direction of the motor. 34

2-1-1. Assembly

The drive/brake system consists of the followings: 1 The drive motor regulated by the respective controlle
transmits the rotating force to the drive shaft (electric mechanical power). 2 The drive shaft converts the
rotational force transmitted from the dve motor into torque and speed suitable for driving through its
gear set and sends them to the corresponding wheels (mechanical power). They also contain service bral
which are actuated by depressing the brake pedal to produce braking power (hydrawir friction). 3

The accelerator sends an electrical signal to the drive motor controller to accelerate the motor (analoc
signal digital signal). 4 The F / R unit sends an electrical signal to the drive motor controller to determin
the drive direction ofthe motor (analog signal digital signal). 5 The service brake pedal assembly inject
brake fluid into the drive shaft to drive the service brake (hydraulic power friction). 6 The parking brake
built into each drive axle secures the motor shaft when endatgeensure that the vehicle is stationary
(mechanical power friction)

F S}
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2-2. Drive motor

2-2-1 How to run it

Electrically, the drive motors rotate their respective drive wheels so that the vehicle can move forward |/
backward
Controlled by controller 35
Eah drive motor is connected to the controller through U, V and W lines. The controller operates the drive
motor according to inputs from multiple switches and sensors and internal parameter settings.

The drive motor operates when the following =

conditionsare met:

1) the key switch is turned off to supply power

to the controller,

2) operator seat (seat switch),

3) determine the driving direction (F / R unit),

4) accelerator pedal pressed (accelerator)

Motor speed detection (encoder operation)
Each drive mior is equipped with an

encoder, which is used as the speed sensor

the motor. It includes two hole sensors, and L

gear is installed on the drive shaft of the motor to interact with the two hole sensors. The gear rotates

simultaneously with the drive sfftaso that the gear teeth periodically pass through the magnetic field of

each hole sensor. When the top platform of the gear passes through the magnetic field, it is close to th

hole sensor, so the magnetic flux increases. On the other hand, when th@rbptatform passes through

the magnetic field, the distance increases and the magnetic flux decreases accordingly

The cycle occurs again and the magnetic flux has a waveform that generates a voltage pulse. The control
analyzes the amplitude of the md to calculate the speed of the motor. The smaller the amplitude, the
higher the speed of the motor.

Like other sensors, the encoder generates a main signal (signal a) and a reference signal (signal B) thro
two hole sensors. The order of the generaggdnals varies according to the direction of rotation.

Overheat protection (thermal sensor operation)

Each drive motor is equipped with a thermal sensor to prevent overheating. Once the motor is heated tc
145 °C (293 °f), the overheat alarm is activatedl the operating performance of the motor is limited.

F ]
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2-2-2. Drive motor disassembly/assembly and test

(13) Encoder. _ (13-1) Bolts.
(10) Terminal block. e
<

(10-1) Bolts, Lhe
~—~——_ &
v

(9) Stator 2 %{!‘:

A

(7) Rotor 2 ‘ (12} End bell.,
SERNL \ ) (11) Bearing.
‘ e
(3) End bell. X Z
] i o \ Z
5) Bearing 2N b
. AR y.
> f\ .\J = (8) Stud bolts..
. a‘: -«, 7‘5\' “
(1) 0il seal \'\\\‘ }) ) 1
) Q ) "\/‘"; { (6) Wave washer.
. .
(4) O-ring.
) (2) Flange nut.. 17508

B 3-8«

Disassembly/assembly
1.After removing the terminal protector, loosen the screw-{)and remove the terminal row (10).
2.Loosen bolts (:3) and emove encoder (13).
3.Remove the O ring (4) and oil seal (1).
4.Loosen the backing nut (2) and remove the end cover (3).
5.Remove the stator assembly (9) by hand or with a tool.
6.Remove the corrugated washer (6) and bearing (5) from the ro
assembly (5)
7.Remove the bearing (11) and rotor assembly (7) from the end cover (
8.It is recommended to use a bearing puller, as shown in the figure.
Follow the above steps in reverse order to assemble the drive motor.
Note: Before reassembling the motor, yoanctest its components as follows.

The test of the stator

Use a clean cloth dipped in alcohol to carefully wipe the
contaminants on the surface of the stator.
Note: Contaminants in the stator may cause damage to the ¢
and therefore to the stator itdé
2 Use milliohm meter to measure the resistance of each phaSe
(UV, VW, WU).

wkiSR NBaAaildlyoSYy nonm
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If there is a problem with the insulation, replace the stator with a new one.

(0p))

2-2-3. Drive wheel removal/installation

1. Wheelrim 2.Tire

Tire assembly
Install the air rod and cap on the tire and assemble the rim, noting the following:
Note: (@) The air stem is at the rim notch and facing outward;
(b) The rim bolt had should be installed facing the outside of the vehicle.
(c) Install the drive wheels by performing the above steps in reverse order.

F [S)
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2-3. drive axle

2-3-1. Appearance and specifications

[ 2y Ay
! ! :.}: 4f \\ . :J:
:’32’: \'{ ‘“‘: ,C G 23 sd & < /' Y

n’s;
w1 1314 45 Ve 7181920 21 2 %
- No ’ Name IQTY /Remark
B Drive axle 1 % 1-24
1 \ Half shaft bolt 24
2 A\ Left half shaft 1
3 Gasket 2
4 M80X2 Round nut M80X2 4
5 B 80 Stop washer 80 2
6 Bridge shell assembly 1
7 Air plug 1
8 Jam 3
9 Yo Right half shaft 1
10 ToL- /1970 Right brake assembly /1970 1
11 Wheel hub nut 12
12 Bolt column 12
13 M20X1.5 Nut M20X1. 5 12
14 . yn- . MmMmna- Mo | Gasket phiphi80 x 110 x13 2
15 . MM - . mna- M| Oil seal phiphi 110 x 140 x12 2
16 30216 Tapered roller bearing 30216 2
17 Wheel hub 2
18 30219 Tapered roller bearing 30219 2
19 Oil seal ring 2
20 . mnna- . mT - m| Oil seal phiphi 140 x 170 x15 2
21 L- Brake drum 2
22 L- /1430 Left brake assembly /1430 1
23 L- E M16X1.5X46 | Brake hexagon bolt m16x1.5x46 12
24 L- E M16X1.5X45 | Brake hexagon bolt m16x1.5x45 4
+ s
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2-3-2. How It Works

Driving function
The drive shaft is responsible for transmitting the output of the drive motor to the wheels, reduang th
speed and multiplying the torque according to the specific gear ratio generated by its internal gear train
This is to adapt the high speed of the motor to driving and obtain enough force to bear the load”ef\the
vehicle and other external conditions. -
When the motor shatft rotates, its connected pinion also rotates, and then rotates the helical gear, and the
spline is connected to the pinion. Since the helical gear has several times more teeth than the pinion, th
first deceleration occurs between the twears and the torque multiplies accordingly:
The sun gear meshed with the spiral hearing rotates simultaneously with the rotation of the spiral hearing
The rotation of the sun gear causes the three planetary gears to move around the sun gear. As camtained
the ring gear, the planetary gears maintain their circular motion without becoming out of mesh. These
gears are so named because the way they work together can be compared to the planetary orbit aroun
the sun.
Braking function

Once the brake pedal gressed, brake oil is injected into the drive shaft through the master cylinder to
push the piston. Then, the pushed piston compresses the friction disc and the steel disc overlapped wi
each other; There is friction between them. Thus, the friction dlises its rotating power. When the
friction disc loses power, all other rotating parts, including the wheel, slow down and stop together. After
the brake pedal is released, the brake oil is discharged, the return spring returns the compression disc
the original position, leaves a gap between the inner disc and the outer disc, and rotates to release thi

brake. Therefore, all other rotating parts become free to rotate.

2-3-3. Drive gear oil replacement

Preliminary steps
Park the vehicle on a flat groun@heck whether the parking brake indicator lights up, then place the F/ R

switch in neutral.

F S}
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Procedures

1. lift the gantry and support it with support blocks.

2. turn off the key switch.

3. unscrew the oil level check plug and remove the oil drain tolagain the oil.

4. clean and install the drain plug.
5. unscrew the oil replenishing plug and fill with oil.

Maintain the proper oil level by checking the dip stick.

6. install the oil level check plug and tighten the oil replenishment plug together.

7.lift the gantry and remove the support block.

Oildrain Oiloutlet

+ ]
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2-4. Accelerator

2-4-1. Appearance and Specifications

Number | Definition Color
A power supply +12%+80V red

B Signal output terminal 0-10V | green
C Ground wirel black
D CAM common port white
E Idle switch signal blue
F blank blank

14001603611

[
T a 528"

' 4008836115 D  :05726212851

: info@noblelit.com

... Il.

www.noblelift.cn


mailto:info@noblelift.com
javascript:;

NOBLELIFT i57)

2-4-2 . Function

Electric vehicles run on the power generated by a drive motor. Therefttve accelerator that
determines the speed of the vehicle is connected to the drive motor controller.

The accelerator is powered from the drive motor controller at 5 V and generates signal A in F and signal B
R. This output determines that the speed the vehicle is proportional to the Angle at which the
accelerator pedal is pressed. 42

As shown above, the signal A or B sent by the accelerator is communicated by CAN to the controller.
principle, the two signals should have the same value. If th8grdnce exceeds the tolerance, it will be
identified as a problem in the electrical system or accelerator, and a fault code will appear on the display.

the forklift.
‘When te brake pedal is pressed, makeesthe foot is removed from the
accelerator pedal.

: - Do not jerk on the accelerator pedal to avoid sudden start or acceleration of

2-4-3. Removal and installation

Preliminary steps
1 Turn off the key switch.
2 Remove the floor MATS that cover the floor

The steps

1. Raise the bottom plate slightind perform the following steps,

2. Remove the accelerator pedal connector from the main beam.

3. Loosen three sets of bolts and nuts, then remove the accelerator.

4. Reinstall the accelerator pedal by following the steps above in reverse order.
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2-5.F /R unit

2-5-1. Appearance and Specifications

i
g X A |
— . - — o |
= — :'-.'F‘_ —“‘;- | 'D:" I

= 4 |

i i Q‘@j
~ 40

132405
420
o
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2-5-2. Function

Combination switch is a combination of direction switch, turn signal switch and small or large light switch.

! 3

44

1-F/R direction switch 2- turn signal switch - 8mall or large light switch

The direction switch controls the driving direction of the vehicle and transmits the signal to the instrument
for display. The handle pushes forward, the handle pulls back, and the npidsit&on is neutral. When the
handle is in the reverse position, the backing light and warning light will be on and the backing buzzer wi
sound.

The turn signal switch indicates the turning direction of the forklift. When the switch handle rotates to th
turning position, the turn signal flashes.

Push forward The left turn signal is flashin
middle The median

Draw back | The right turn signal flashes

The switch controls the lighting and extinguishing of the light. This switch has two gears. Rotategeetfi
and light up. Rotate to second gear and light up.

light gear OFF| The first gear The second gea
In width modulation| x
The tail lamp X
headlamps X X
YEAIKOG 2V PYf AIKG 2FF

(4) Rear headlight switch
After the headlight switch is a single file switch, control the light and extinguish after the headlight, pull the
starting point afer the light, push off the headlight.

The F/R direction switch (forward/backward) is used to enable the operator to select the direction of the
vehicle by using a combination switch connected to the F/R.

The F/R orientation switch has A connectomp(b connector, Adirection) that can interact with multiple
devices, as shown belbw

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT i57) P

 F
AR
[ [——
DJ7061-6.3-10
1 3 2 5 6.
S Red Green- Yellow: | Red and blue-
NS -
\‘\{s,,;\\ 0.75 0.75 0.75. 0.75 0.75 45
. . RN
Direction ™. AN
op | 320 325. 320. 320 325.
. g
Switch :
s0W + 60W 60W +
Forward Ce—
Stop
Backward.

The 6pin connector pins of the F/R directional switches are connected to the F/R switches to provide ¢
5V power supply and receive operator requirements through forward, reverse, or undirected switches.
When the switch is in neutral, it sends \age signals from the forward and reverse terminals.

Connectors in the B and C directions are light switch connectors for the vehicle, as shown below.

d =

DJ7021-6.5220 57061-6.3-20

Connector: | g« 7 9 10< 11« 12« I~
- Color. Black j j . . -
and Orange~ | Grey~ Brown+ Yellow| Red+
Sezar yellow:
- ‘Gﬂg, - 0.75+ 0.75+ 0.75~ 1.0+ 0.75+ 1.5+ I~
‘Direction | 3207 320+ 3257 445< 440< aas- |
< Switch- ) SO SOWW= +o SOV sowe | +< I~
Right- EC - = - = = i
= = = = = = -
OFF- |~ Ce— 1 - |7 - - i
Off- ECEN - - - = = i
= = = e = E -
OFF- |~ N - - - N i
Left- = “ - - - - - i
= = = = = E -
OFF- |~ = - - - N i
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2-6. Brake System

2-6-1. Overview- Schematic diagram of braking system

The braking system is compakef brake pedal, brake master pump and wheel brake, which is the
front wheel internal expansion hydraulic brake.

46

Travelling brake(foot brake)
Release “ & Brake

%&B\ Brake
. /" Master cylinder '
s

[ )

| Brake cylinder

Brake steel pipe

Brake shoe

Tire

(Schematic diagram of braking system)

(1) When driving, when the foot brake is pressed, the brake fluid in the brake master pump is pushec
through the brake steel pipe to enter the brake spbbmp, and the brake shoes are pushed open to
realize the service brake; Release the pedal to cancel the service brake.

(2) When parking, when the rear handle brake, the brake shoe is pulled open by the braksdize re
the parking brake; Release the pedal to cancel the parking brake.

2-6-2. Brake pedal

The structure of the brake pedal is as shown in the figure. The pedal converts the pedal force acting ¢
the pedal into the brake oil pressure through the push réthe brake master cylinder.
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1. Brake oil cup 2. Brake mount 3. Brake sensor
4. stop bolt 5. Brake pedal 6. Brake master cylinder

Figure Brake pedal assembly

2-6-3. Brake master cylinder

The master cylinder consists of a valve seat, &klvalve, a return spring, a main cup, a piston and an
auxiliary cup. The end is fixed with stop washer and stop steel wire, and the outside is protected by rubbe
dust cover. The master cylinder piston acts by operating the brake pedal through the glusWmen the
brake pedal is pressed, the push rod pushes the piston forward, and the brake fluid in the pump body flow
back to the oil storage tank through the oil return port until the main leather cup blocks the oil return hole.
After the main cup is pied through the oil return port, the brake fluid in the front chamber of the master
cylinder is compressed and the check valve is opened to flow to the slave cylinder through the brak
pipeline. In this way, the piston of each slave cylinder extends odtw@amake the brake shoe friction
plate contact with the brake drum to achieve the effect of deceleration or braking. At this time, the piston
rear chamber is supplemented by brake fluid from the oil return port and oil inlet port. When the brake
pedal isreleased, the piston is pressed back by the return spring. At the same time, the brake fluid in eac
brake wheel cylinder is also compressed by the return spring of the moving shoe, so that the brake flui
returns to the master cylinder (piston front chae) through the oneway valve, the piston returns to its
original position, and the brake fluid in the master cylinder flows back to the oil storage tank through the
return port, The pressure of the check valve is adjusted to a certain proportion to situed pressure in
the brake pipeline and the brake wheel cylinder, so that the leather cup of the wheel cylinder is correctly
placed to prevent oil leakage and eliminate the possible air resistance during emergency braking.
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1 F
|
== 7777
E)is==xx=e)|]ii- 288
Y. AT A /7/
3 45 \7 10 11 1
1.Lock nut 2.Push rod 3.Dustcover. 4.Lock wire
5.Lock washer 6.Auxiliary  seal 7.Piston. 8.Main seal cup
cup
9.Spring. 10.Check valve 11Seat. 12 Pump body

2-6-4. Brale

The brake is a double shoe brake, which is installed on both sides of the drive axle.The brake congists of t
sets of brake shoes, brake cylinder and regulator.One end of the brake shoe is in contact with the fixing p
and the other end is in contact with the adjusting device.Press the parking brake part against the retur
spring and pressure spring rod.In @ash, the brake is also equipped with a parking brake mechanism and
an automatic adjusting device.

C 4 -l -3 39 -fF 39

30 9 128 [27 |26 \23\ 24\ 2
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T
* INO - Name
L- /11430 Left brake assembly /1430
1 shell
2 GB578286-M10X40 Bolt GB578B6-M10X40
3 GB938 Spring Washer GBS
4 L- FH31792010L Left brake bottom plate FH3179210L
5 L Ne FH31792030 Left brake bottom plate FH3179210L
51 Ne 2578371300G Branch pump piston top rod 25783L300G
5-2 Ne 2578372101 Dust cover for pump division 25782101
5-3 Ne 25783712606 Branch pump piston 257881260G
5-4 Ne 2578376040G Subpump leather bowl 257836040G
55 L Ne FH31792031 Brake sukpump cylinder FH3179@31
5-6 L Ne 2443376070G Brake pump oil plug 244386070G
5-7 2443376080G Thread protection plug 2488-76080G
5-8 Ne 2443376090G Subpump bleed screw 244336090G
59 Ne 2443376100G Subpump bleed screw cap 24438100G
Lo ( )FH3179220H Brake shoe with Friction Plate Asseml
(rear)FH3179D20H
° Lo (| )FH3179220Q Brake Shoe ith Friction Plate Assembl
(front)FH31792020Q
7 2-2578371450G Pin 22578371450G
1-25783714605 Pin £2578371460G
g -FH31792002 Return springFH31792002
10 B 2578371420G Return spring pin 257831420G
11 2578371470GL Upper lef pull rod 2578371470GL
12 2578371430G Rocker arm Pin 2578B1430G
13 2578371500G Rocker arm 257831500G
14 o GB911.6*16 Cotter pin GB911.6*16
15 AOIC371210G Spring riveting device AOIKZ3210G
16 2578371410G Torsion spring pi2578371410G
17 i 2578371370G Lower spring 257831370G
18 2578371480G Pawl 2578371480G
19 2578371360GL Left torsion spring 257831360GL
20 2578371160GL Left Regulator Assy 25783160GL
20-1 2578371170GL Left clearancadjusting sleeve 257831170GL
20-2 K 2578371180GL Left clearance adjustment wire 2573180GL
20-3 2578371190G Gasket 257831190G
204 2578371200G Gap adjusting rod 257881200G
21 4 2443370020G Press spring seat 24438020G
22 4 2578371350G Pressure spring 25788L350G
23 4 2578371440G Pressure spring pull rod 2573440G
24 2443370170G Rod pin retaining ring 244380170G
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TrF

25 2443370160G Elastic gasket 244380160G
26 AOQIC372061 Bush AOIG32061
27 L- AOIC372051 Hand brake push lever AOKZ23051
28 AOIC372071 Push rod pin AOICR071
29 2443372041 Tie rod pin 244332041
30 L= AOIC37203%L Left hand brake pull rod AOIG2031L
31 AOIC372021 PinAOICF2021
32 L- Lift brake cablassy
33 GB936 Spring washer GBS3
34 M6X10 Bolt M6X10
35 2578371490G Glue plug 257831490G
3 93 7
* INO - Name
ToLe /1970 Right brake assembly /1970
1 shell
2 GB578286-M10X40 Bolt GB578B6-M10X40
3 GB938 Spring Washer GB33
4 © oL FH31792010R Right brake bottom plate FH317940R
5 L* Ne FH31792030 Right brake bottom plate FH317820L
51 Ne 2578371300G Branch pump piston top rod 25788L300G
5-2 No 2578372101 Dust cover for pump division 25782101
5-3 No 2578371260G Branch pump piston 257881260G
5-4 No 2578376040G Subpump leather bowl 257836040G
+ s
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55 L Ne FH31792031 Brake sulpump cylinder FH31792@31
5-6 L Ne 2443376070G Brake pump oil plug 244385070G
5-7 2443376080G Thread protedbn plug 2443376080G
5-8 No 2443376090G Subpump bleed screw 244336090G
59 No 2443376100G Subpump bleed screw cap 24438100G
Lo ( )FH3179220H Brake shoe with Friction Plate Asseml
5 (rear)FH3179020H
Lo (| )FH3179220Q Brake Shoe with Friction Plate Assem
(front)FH31792020Q
2-25783714%0G Pin 22578371450G
8 1-2578371480G Pin £2578371460G
9 B -FH31792002 Return springFH31792002
10 B 2578371420G Return spring pin 257831420G
11 ) 2578371470GR Upper right pull rod 257831470GR
12 2578371430G Rocker arm Pin 2578B1430G
13 2578371500G Rocker arm 257831500G
14 ) GB911.6%16 Cotter pin GB91..6*16
15 AOQIC371210G Spring riveting device AOIZ3210G
16 2578371410G Torsbn spring pin 257831410G
17 Y 2578371370G Lower spring 257831370G
18 2578371480G Pawl 2578371480G
19 ) 2578371360GR Right torsion spring 257831360GR
20 ) 2578371160GR Right Regulator Assy 25733160GR
201 ) 2578371170GR Right clearance adjusting sleeve 25783L70GR
202 ) K 2578371180GR Right clearance adjustment wire 25783180GR
203 2578371190G Gasket 257831190G
204 2578371200G Gap adjusting rod 257881200G
21 4 2443370020G Press spring s€2443370020G
22 4 2578371350G Pressure spring 2578813506
23 4 2578371440G Pressure spring pull rod 25734406
24 2443370170G Rod pin retaining ring 244380170G
25 2443370160G Elastic gasket 244380160G
26 AOIC372061 Bush AOI& 72061
27 L- AOIC372051 Hand brake push lever AOKZ3051
28 AOQIC372071 Push rod pin AOICR071
29 2443372041 Tie rod pin 244332041
30 I AOIC372031R Right hand brake pull rod AOKZ2031R
31 AOIC372021 PinAOIC32021
32 ToL Right brake cable assy
33 GB936 Spring washer GB93
34 M6X10 Bolt M6X10
35 2578371490G Glue plug 257831490G
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(1) Brake action

The brake wheel cylinder presses the brake drum with the same force as the main brake shoe and tt
secondary kake shoe until the upper end of the secondary brake shoe is against the fixed pin, and the
brake shoe moves towards the rotation direction of the brake drum.After holding the fixed pin, the friction
force between the friction plate and the brake drum inases. Because the main brake shoe gives the
auxiliary brake shoe a much greater pressure than the brake cylinder pressure, a great brake force
generated.

The brake action in reverse is the opposite of that in forward. 52

/

Driving shoe

Driving  shoe
Driven shoe

Figure foward action Figure backward action
(2) Parking brake
The parking brake device is assembled in the wheel brake and consists of a pull rod and a plisé rod.
pull rod is installed on the side of the main brake shoe by the pin and pulled
The action of is transmitted to one side of the auxiliary brake shoe through the push rod.
(3) Clearance se#idjusting mechanism
The clearance se#fdjusting mechanism can maintain proper clearance between the friction plate and
the brake drumThe clearane selfadjusting mechanism only operates when reversing.

1.Pin 2.Pullrod  3.Driving shoe 1.Regulating 2.Spring 3.Inhaul cable
mechanism
4.Driven shoe 5.Strut 4.Guide slot 5.Pull rod

(4) Action of clearance automatic adjustment mealsm

When the forklift is backing up, brake operation is carried out. The auxiliary brake shoe contacts witl
the main brake shoe and rotates together to make the pull rod turn right around point a, as shown in the
figure, point B is raised. After the bralereleased, the pull rod turns left under the action of spring force,
and point B drops.When the clearance between the friction plate and the brake hub becomes larger, th
vertical distance of point B rotation increases, the adjuster is moved by a tih&tadjusting rod becomes
longer, and the clearance decreases accordingly.The clearance adjustment range is-Q.4Gmm.
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2-6-5. Parking brake control

The parking brake handle is cam type, and the brake force can be adjusted by the adjuster loda¢ed at t
end of the brake handle.

Adjustment of braking force: turn the adjuster clockwise to increase the braking force; turn the adjuster
anticlockwise to reduce the braking force.

Tensile force: 196N  294N.
53

Figure Clearance self adjug mechanism Figure Parking brake pedal

2-6-6. Key points of brake disassembly and adjustment

When the wheel and hub are disassembled, the disassembly, assembly and adjustment of the brake al
the adjustment method of the brake pedal.
1.Brake disassembly
(1) Remove the support pin, adjusting rod, adjusting device and spring on the auxiliary brake shoe.
(2) Remove the shoe return spring.

(3) Remove the fixed spring from the main brake shoe.
(4) Remove the main brake shaad auxiliary brake shoe. Remove the adjuster and adjuster spring at
the same time.
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(5) Remove the brake pipe from the brake cylindéien remove the mounting bolts of the brake
cylinder and remove the brake cylinder from the kedase plate.

(6) Remove the-Eng used to fix the brake cable on the brake base plakten:, remove the bolts that
install the brake base plate, and remove the brake base plate from the drive axle.

(7) Disassemble the brake cylerdremove the dust ringPress one side of the piston to push out the
other side of the piston, and then press this side of the piston with your fingers.

2.Brake inspection
Inspection of all parts, repair or replacement of damaged parts.
(1) Check whether there is rust on the inner surface of the cylinder and the outer circumference of the
piston; then measure the clearance between the piston and the pump body.
Standard size: 0.03mu®.10mm; limit size: 0.15mm
(2) Visually check whether the ma cup is damaged and deformed, and replace it if there is any
abnormality.
(3) Measure the free length of the brake cylinder spring, and replace it when it exceeds the reference.
(4) Measure the thickness of the friction plate and replace it when ited€¢he wear limit. Standard value:
8.0mm; limit value: 2.0mm
(5) Visually inspect the inner surface of the brake drum. If there is damage or partial wear, grind it fo
correction. If it exceeds the correction limit, replace it.

Standard value: 314mm; liralue: 316mm.

F ]
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s

55
3.Brake assembly -
(1) Apply brake fluid on the cup and piston of the brake cylinder, and assemble the spring, piston cuj
piston and anti ring in sequence.

(2) Install the brake cylinder on the brake base plate.

(3) Install the bake base plate on the drive axle.

(4) Apply heatesistant grease all over as shown in the figure.

Be careful not to apply it to the friction plate.

(a) the contact surface between the base plate and the brake shoe;
(b) fixing pins;

(c) the contact surfee between the shoe and the spring seat;

(d) hand brake pull rod support pin;

(e) adjusting mechanism threads and other rotating parts.

(5) The parking brake cable is clamped wi$hBped retaining ring.
(6) Install the brake shoe with the fixed spring.

(7) Install the compression spring onto the hand brake push rod,
then install the push rod onto the brake shoe

(8) Install the brake shoe guide plate onto the support pin, and then install the brake shoe return spring
Install the nain shoe first, then the auxiliary shoe.As shown in Figt28 2
(9) Install the adjuster, adjuster spring, ejector rod and ejector rod return spring. Note the following:

(a) The thread direction of the adjuster and its installation direction;

(b) Adjusterspring direction (the adjuster teeth are not allowed to contact with the spring);

(c) The direction of the return spring of the ejector pin (the spring hook at the end of the support pin
shall be fixed on the opposite side of the ejector pin);

(d) The lowe end of the adjusting lever must be in contact with the tooth part of the adjuster.
(10) Connect the brake oil pipe to the slave cylinder.
(11) Measure the inner diameter of the brake drum, the outer diameter of the brake shoe and adjust the
regulator sothat the difference between the inner diameter of the brake drum and the outer diameter of
the brake shoe friction plate is 0.3m@5mm

F ]
T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s7)

56

4 Operation test of automatic gap adjuster
(1) First, make the diameter of the brake shoe closthtospecified installation size, and pull the adjusting
lever by hand to make the adjuster rotate. When the hand is released, the adjusting lever returns to it
original position, while the adjuster gear does not rotate.

Note: the adjuster can work normglleven when the hand is released and the adjuster gear returns
together with the adjusting lever.

(2) If the adjuster fails to do the above actions when pulling the adjusting lever, the following inspectior
shall be carried out:

(a) Install the adjustmeriever, top bar, top bar spring and compression spring seat firmly;

(b) Check whether the ejector return spring and adjuster spring are damaged, and then check whether th
rotation of adjuster gear and its engagement part are excessively worn or damageki.@hether the

lever is in contact with the gear. Replace damaged parts.

F S}
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT i57)

2-6-7. Brake pedal adjustment

(1) Shorten the push rod;

(2) Adjust the pedal stop bolt and the pedal height;

(3) Lengthen the push rod until the front end of the push rod comstagith the piston of the master

cylinder, and then return-2 turns to ensure the free stroke of the pedal is between 10 mm and 20 mm;

(4) Lock the push rod nut and pedal stop bolt nut. 57

Fush rod Limit bolt

Brake pedal

(5) Adjustment of brake switch

(a) After the height bthe brake pedal is adjustedposen the lock nut
of the brake switch;

(b) Pull off the plug to separate the wire;

(c) Turn the switch so that the clearance A = 1mm;

(d) Make sure that the brake light is on when the brake pec
depressed;

(e) Finallyock the nut.

Brake switch

Fastening
nut

+ ]
: T a 528"
14001603611 ‘4008836115 P  :05726212851 : info@noblelit.com www.noblelift.cn


mailto:info@noblelift.com

NOBLELIFT s7)

2-6-8. Fault analysis and troubleshooting

Problem Cause analysis Exclusion method
1 Brake system oil leakage repair
2 Brake shoe clearance not adjusted Regulator
§ 3 Brake overheating Check for slipping
Er 4 Poor contact bveen brake drum and friction plate Resetting
(;;T 5 Impurities attached to friction plate Repair or replace
6 Impurities mixed into brake fluid Check brake fluid
7 Improper adjustment of brake pedal (micro valve) adjustment
1 The surface ofriction plate is hardened or foreign mattel i
adhere to it Repair or replace
gj 2 The base plate is deformed or the bolt is loose Repair or replace
§ 3 Brake shoe is deformed or installed incorrectly Repair or replace
%I 4 Friction plate wear replace
5 Locse wheel bearing Repair or replace
1 Oil stain on the friction plate surface Repair or replace
System | 2 Brake shoe clearance not adjusted Regulator
m’\(l);/e 3 Sub pump failure Repair or replace
all 4 Brake shoe return spring damaged replace
5 Brakedrum deflection Repair or replace
1 Brake system oil leakage Repair or replace
Jystem
move | 2Brake shoe clearance not adjusted Regulator
No 3 Air in the brake system Deflation
Power
4 Brake pedal is not adjusted correctly Resetting
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2-6-9. Maintenance and service

Before running in test, the new drive axle shall be filled with gear oil (the selection of gear oil shall b
strictly in accordance with the specification, and the specific model shall refer to table(l shall be
injected from the oll filling hol®n the upper part of the axle housing until oil overflows from the oil level
hole in the middle of the axle housing.

The thickness of the friction plate on the brake shoe is 8mm.The minimum thickness allowed i
2mm.These two parts are key parts of theake system, which shall be checked once a month. If excessive
wear is found, it shall be replaced in time to avoid accidents.

Technical maintenance every 50h:
|. After the new bridge works with the main engine for 50h, the gear oil shall be repNtesh changing
oil, clean the bridge and add new oil.

Il. Check the fastening of each fastener. If it is loose, fasten it immediately.
[ll. Check whether there is oil leakage at the connection between the wheel half shaft and the hub. If ther
is any leakagegeapply the sealant.

Monthly technical maintenance:

l. check the wear condition of brake drum to see if there is destructive wear.

Il. Check the wear condition of the brake shoe. When the wear has not met the use requirements, replace
immediately.

lll. Check whether theildevel of the axle housing meets the requirements. If the oil level drops, make up in
time.

Technical maintenance every half a year: replace the gear oil in the bridge every half a year.

Annual technical maintenance: the work shall be disassemblddrespected for one year.

Requirements for inspection and commissioning items during installation:

When reinstalling the drive axle hub, pay attention to adjusting the brake clearance adjuster so that the
clearance between the brake drum and the frictiplate is between 0.3mm and 0.5mifhe tapered roller
bearing on the hub shall be filled with about 100ml of 3 x lithium grease.

Adjustment of wheel hub bearing clearance: tighten the lock inner nut until the wheel hub brake drum car
only barely rotate.Then turn the lock inner nut backward by & turn. At this time, the hub brake drum
shall be able to rotate freely without jamming, obvious axial clearance and yaw. Then assemble the loc
washer, and finally lock it with the lock outer nut.
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2-7. Parkingbrake

2-7-1 Appearance and specifications

60

z
o

Description
Bolt GB5783V10x208.8
Spring washer GB9)
Flat washer GB97-10-200HV
Backing plate (hand brake)

Hand brake assembly

Flat washer GB97-8-200HV
Spring washer GB93

Bok GB5783V6x16:8.8

OIN|O|O || W|IN|F

2-7-2. How does it work

For this model, the parking brake is built into each drive shaft.Once the operator pulls the lever, the
cable assembly pulls the brake lever, which in turn presses the brake piston and the resilien
disc.This causes the compression discs to produce friction braking forces in the drive shaft.in th
case, all rotating parts in the drive shaft are no longer able to move, thus keeping the drive whee
stationary.And once the lever is pushed back, the calgeonger pulls the lever, releasing the

brake.In addition, the parking brake switch is installed behind the lever.The switch opens when the
lever moves to engage the parking brake and closes when the lever moves to release the brake.
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2-7-3. Parking brake test

If the parking brake is not properly adjusted. the

vehicle rolls over, resulting in a dangerous
situation: !

If the patking brake fails during this process, be
prepared to operate the driving brake.

1. Place rated load capacity on fork

2. Tilt the vehicle up 15%.

3. Stop the forklift with the service brake at the half of the tilt, and the brake will automatically engage as
the parking brake.

4.1f the parking brake has been adjusted corhgdhe vehicle shall remain stationary

If the vehicle descends, refer to Sectio8-3 parking brake failure exclusion.
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2-8. Troubleshooting

2-8-1 Driving motor

Problem

Possible causes

Drive motor does not work

Switch not off (battery connector, key switch, seat switthR switch or parking brak
switch):

Turn off the switchlf it still fails to operate, use a voltmeter to test the power supply of
control panel and the current @fach switch.

However, turn on the service brake switch.

Bad signalFuse blown:

Check the battery connection€heck the connection of the battery connectGheck fuses
drivers and logic.Replace the fuse if it is blown.

Check whether the drive motor drcontrol panel may cause the fuse to blow.

Some of the reasons are:

Working under excessive load, current limit is too high

Low battery voltage:

Check the battery terminal voltagH.it is too low, charge the battery.
Check all cells for one or morefdetive cells.

Check the specific gravity of each c@&he maximum density difference from the highg

battery to the lowest battery shall not exceed. 020 SG (specific gravity)

Incorrect operation of the control panel:

Refer to "motor controller test" ad "diagnosis / calibration / troubleshooting".

Drive motor does not work

Encoder failure.

Traction does not operate durin

normal operation, but hydraulic

The brake is defective, resulting in excessive resistance.The increase cahses the motor
to stop running.Check the brake adjustment.

operation is normal

There is too much heat in the control panel for the following reasons:

Overweight traction load: reduce duty cycle load.

Bay thermal sensor failure: refer tin"display panehandling fault @ ". These may cause th
drive motor to fail,

Control panel fault®r drive fussopen

Traction and hydraulic pressure w

The lift car is equipped with too small battery:

not last the whole normal operatior

Battery not fully charged during batty charging:

period Check whether the battery is charged
Check the battery charger for failure.
The battery replacement interval is too long or the cooling time of the replacement battg
too short.
The battery has one or more defective single cells, ioauthe rated capacity and capacity
the battery to be lower than normal:
Due to the failure of the drive system, the drive system consumes too much battery po
Check the brake adjustment.Check the wheel bearing, axle and other mechanical pg
correction to eliminate the fault.Change to a tire with less friction
The hydraulic system consumes too much battery power due to lifting and tilting faul
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the hydraulic conditions of the duty cycle are incorrect:
Reduce the setting of the hydrautielief valve to the capacity used only.
Replace with a smaller hydraulic pump.

Check the mast for restrictions during operation.

After a work shift, the forklift's working capacity exceeds its designed capacity wil

available power:

Battery positive(-) or negative ) in | The battery is dirty and the electrolyte is on the top of the battery and in contact with
direct contact with forklift frame| frame.The current flows through the battery box, which applies voltage to tHdiffoframe:
(body) or drive motor clean the battery with baking soda and water solution.

Battery or control panel wire connection in contact with forklift frame:
Carry out continuity test and move wire contact.

Remove the wires in sequence until the fault is cleared.

The fadt will be disconnected at the end of the wire

Dirty motors:

Wet motor:

Forklift does not reach the maximuil The battery is not fully charged or poor:

speed Charge the battery.Check the single battery.If necessary, replace the single battery.

Faultsin drive motor, control panel or drive train:

Check the forklift speed in both directioni.you need to adjust the control panel, adjust
according to the corresponding section of "Sectoglectrical system".

If the drive motor fails, test the motassembly

Slow acceleration of forklift Drive control overheating, temperature sensing switch on.
Note: if the temperature is 145 °C (293 °f), the thermal switch will give a warning.

2-8-2 Drive axle

Problem Possible causes

Noise or vibration in theransmission Incorrect oil level:

Meet the correct oil level

Use nonstandard oil:

Replace the oil with standard oil.

Gear damaged or dented:
Replace the gear.

Bearing damage:
Replace the bearing.

Loose mounting bolts:

Apply thread compound to theéhteads of the bolts and retighten to the specified torqu

Noise or vibration in the brake disc pack | Use nonstandard oil or friction materials:

Replace oil or friction materials with standard materials.

Incorrect oil level:

Meet the correct oil level

Foreign matter (water) introduced into oil:
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Replace the oil.

Friction plate wear:
Replace the friction plate.

Leakage of installation part

Loose mounting bolts:
Apply thread compound to the threads of the bolts and retighten to the specified torg

Damaged mounting surface:
After removal, readjust or replace the components.

O-ring damage:

Replace the @ing.

Hub leakage

Damaged oil seal:

Oil seal replacement

O-ring damage:

Replace the @ing.

Input shaft leakage

Damaged oil seal:
Replace the diseal.

Motor O-ring damaged:
Replace the motor @ng.

Damaged motor mounting part or housing:
Replace the components.

Air respirator leakage

Too much oil:

Meet the correct oil level

Air respirator damaged:

Clean or replace vent

Use nonstandardoil:
Replace the oil with standard oil.

Brake disc pack leakage

Brake seal damaged:
Replace sealing ring

Brake seal not installed correctly:
Reinstall or replace the seal.

The sliding parts of the brake seal (damaged shaft, bearing seat or piston:
Repace damaged components.

The outer particles are placed on the sliding parts of the seal:

Clean sliding parts and master cylinder and replace them if damaged parts are foun

Material or oil passage damage:

Replace damaged parts

Gear damaged or dented
Replace the gear.

Bearing damage:
Replace the bearing.

Loose mounting bolts:

Apply thread compound to the threads of the bolts and retighten to the specified torg
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2-8-3 Service brake

Problem

Possible causes

Pedal resistance is not firm (spongy

Leakage or low level

Air in the brake hydraulic system.

Master cylinder loosening

Too much pressure of pedal when braking

Mechanical resistance on the brake pedal.

Limit the brake lines.

Bad master cylinder

Pedal towards the floor

Leakage or lv level.

Bad master cylinder.

Excessive pedal travel

Incorrect pedal adjustment.

Leakage or low level

Air in the brake hydraulic system.

Bad master cylinder.

Brake not applicable

Leakage or low level.

Air in the brake hydraulic system.

The lhkage is not adjusted correctly or bent.

There is oil or brake fluid on the brake disc.

Bad master cylinder.

Uneven braking or roughness (flutter) during brakin

There is oil or brake fluid on the brake disc.

There is poor contact between the stgsate and the friction plate.

Uneven (uneven) brake discs

Pressure plate bearing loose

Broken disc and friction disc assembly

2-8-4 Parking brake

Problem

Possible causes

Brake not engaged

The parking brake is not adjusted correctly.

The parkindorake cable is not adjusted correctly.

The brake disc is too worn
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3. Steering system

3-1.Overview

The steeringsystemis mainly composedof a steeringwheel, steeringshaft, steeringdevice steeringoil
pump and steeringbridge Thesteeringshaftis connectedwith the steeringgearthroughthe universal

joint, andthe connectingshaftis connectedwith the steering wheelthrough the universaljoint. The
steeringstring can be tilted to the appropriate position throughthe handle(A). Thesteeringaxe is .
installedon the tail frame at the rear of the frame, and thereis a steeringjoint on the left andright -
respectively Thesteeringjoint is driven by the piston rodof the steeringcylinderthrough the connecting

rod to deflect the steeringwheel and realize steering

Steering wheel

o T
e Y/
2 !
& :
£ Steering columm
;.
4 3 =
‘4

Steering un:t

/

/
‘/‘&ﬁ 3 Priority valve
“‘J‘.. ,JS }:3‘

Hydraulic ¢ank

Steer axle

Steering cylinder.,

flear wheel

e

3] 6-1
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Steeringcontrol device

The steering system is a set of devices that turn the vehicle lefight. Inthis model, the steering
system is hydraulically operated and consists of a control group and an actuator group:

1. The contol group determines the speed and direction of steering and supplies hydraulic oil to the
operation group accordinglVhis group includes steering wheel and steering device.

2. The operation group converts the hydraulic power transmitted from the congest into mechanical
power through the hydraulic oil to make the rear wheein. Thisgroup includes the steering cylinder,
steer axle and two rear wheaksemblies.$ection €3]

Unlike cars, forklifts use the rear wheels as steering wheels, becausetimity is not to drive at speed,
but to ensure a wider steering angle in a narrow area.

3-2. Steering angle sensor

3-2-1. Appearance and Structure

T a 528"
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3-2-2.The angle sensor removal and replace

1). Use a special wrench to loosen and remove thedevews

2). Pull out the sensor harness connector in the direction of the arrow, you can take out the sensor, and

follow the reverse step to replace and install a new sensor

F [S)
: T a 528"
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3-3. Steering axle

3-3-1. Appearance and specifications

* INO - Name
( ) Steering bridge assemblyAnging)
1 KE310320100 Steering bridge assembly {8E0320100
2 M14X1.5H310320200 Rim Bolt M14X1.5{310320200
3 M14X1.5F310311600 Rim Nut M14X1.5810311600
4 GB®7-31309 Tapered roller bearing GB231.309
5 GB816M39x1.5 Small round nut GB818I39x1.5
6 N GB85839 Lock washer for round nut GB838
7 L-310320400 Hub cover £310320400
8 ; KE240420100 Right steering knuckle KF20420100
9 GB29730311 Tapered roller bearing GB230D311
10 GB9877#B75X130X12 Oil seal GB987F¥B75X130X12
F S
: 1 a 528"
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TR
11 GB98774B60X80X8 Oil seal GB987¥B60X80X8
12 GB39732208 Tapered roller bearing GB3%2208
13 0] GB3452.150X1.8 O-ring GB3452.60 X18
14 ) h KE240420203 Kingpin of right steering knuckle 20420203
15 |7; KE310320600 Hub lower support seat KEL0320600
16 pE GB90.3M8X16 Hexagon socket countersunk head screw GBSBX16
17 r KE240110003 Steering axle body KF0110003
18 KE340910600 Steering cylinder assembly 8E0910600
19 ‘E GB/T5783M8X12 Hexagon bolt GB/T578@18X12
20 KE240410300 Steering knuckle adjusting shim-R#0410300
21 ! KE240111300 Lower cover plate kE4011300
22 1 JB7940.2M10X1 Joint type pressure filling cup JB7948120X1
23 h KE240410200 Left steering knuckle kingpin ¥20410200
24 Y KE-240111500 Lower cover paper pad KE011500
25 KE240410100 Left steering knuckle KE40410100
26 3t KE310320500 Hub upper support seat KEL0320500
27 GB29733208 Tapered roller bearing GB238208
28 GB9877B25X40X7 Oil seal GB987FB25X40X7
29 i GE20ES Joint bearing GE20ES
30 " KE341230100 Spherical plain bearing retain&kE341230100
31 KE3412100600 Connecting rod kB41210600
32 p KE3412200600 Connecting rod pin assembly-RE12200600
33 4 JB7940.2M6 Joint type pressure oil filling cup JB794d18
34 ‘E GB78M16 Hexagon set screw with cone poiGB78M16
35 ‘E GB41M16 Hexagon nut GB4W16
36 B KE240111100 Upper cover plate kE4011100
37 H KE240111400 Upper cover paper pad KE011400
38 GB9318 Spring washer GB9B3
39 ‘E GB5786M18X1.5X45 Hexagon bolt GB5788118X1.5X45
40 GB119.110X30 Straight pin GB119-10X30
41 H KE240111603 Upper end cap kF4011603
42 4 GB1152M6 Straightthrough pressure filling cup GB115%6
43 GB936 Spring washer GBS3
44 ‘E GB578IM6X15 Hexagon bolt GB578¥6X15
45 L-3412307/308/30900 Support seat adjusting pad3412307/308/30900
46 SF12.56540 Steel back bearing S215-6540
47 GB9312 Spring pad GB9B2
48 ‘E GB5783V112X25 Hexagon bolt GB5788112X25
49 L-341231600 Shaft end baffle 341231600
50 L-341230500 Support seat 341230500
51 KE240111703 Dust cover K24011703
52 ‘E GB5783Vi4x6 Hexagon bolt GB578814x6
F s
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3-3-2.Disassembly and assembly method of steering axle

1) Assemb special spillage at the counter weight lifting irtthoa remove the fixing screws, and then use
the line crane to slowly lift, lower the center of gravity to the designated maintenataragearea

T F

A Caution: The lifting ring on the counterweight is only allowed to lift the counterweight,

not the whde vehicle

2) Remove the tire

2=
-

F [S)
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3-3-3.Disassembly and assembly of steering gear

1) Open the casing and remove the oil pipe

2) Remove the fixing bolts
O\ e vemn—)

+ ]
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3-4. Troubleshooting

3-4-1. Reinstallation checking of steering system
(1) Turn the steering wheel around and play to see whether the force is uniform, whether the
rotation is smooh;

(2) Checkwhether the oil pressure pipeline layout is correct and whether the left and right
steelningisinverted;

(3) Pushup the rear wheel, slowlyturn the steeringwheel left and right, and repeat several times
to remove air from the hydraulic line and cylinder.

73

3-4-2.Fault analysis

Troubk

Cause anabis

Renovemethod

Failure of steerigwheel

Theoil pumpis damagedor malfunctioning.

Replace

The hose or joint is damagedor the pipe is
blocked

Replace or clean

Seering wheel

overweidt

Thesafety valve pressure is too low.

Adjustpressure

Thereisair in the oil line.

Eliminate air

Steering gear reset failure, positioning spring
brokenor insufficientelasticity

Replace leaf sprg

There is too much leakage in the steering

cylincer. Check tle pistonseal
Theforkift snakeor swing Thespringis brokenor unelastic Replace
The oil levelin the tankis low. Addoil

Loud work noise

Suctiontube or oil filter is blocked

Clean or rplace

Oil leak

The steering cylinder guide sleeve seal is
damagedor the pipe or connectois damaged

Replace

18
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4. Electrical control system
4-1. Overview

The electrical system of the FE4PBMO electric forklift is powered by an 80V leacid/lithium battery
pack, and the traction power of the whole vehicle is provided by an AC motor. The lifting power of the cargo
driven by the AC motor to gerate oil pressure by the oil pump, and then the hydraulic pipeline passes
through the hydraulic cylinders on both sides of the mast to realize the lifting, tilting and side shift of the fork.
The acoustepptic system adopts leadcid/lithium battery volage of 80V to 24V power supply. @

Control system

AC controller AC type controller, this type of controller combines high safety, reliability, flexibility,
convenient operation and one, through advanced control software to ensure that the motor in diffaeaes,
can run smoothly, including full speed and high torque state of regenerative braking, zero speed and torqu
control, proprietary input/output ports and software, to ensure the controller on electromagnetic braking and
hydraulic system control econgmand high efficiency. The AC inverter motor selected is efficient, durable and
virtually maintenanceree.

The main control system ismotion system.
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4-2. Emergency Switch

4-2-1 Appearance and Specifications

ltem Specification
Emergency stopwitch CE4110RO1

4-2-2 Function

The emergency switch is used to shut off the current in the electrical system in case of emergency, ar
thereby stopping the operation of the vehicle. When pressed the key, all DC and AC circuits are open exce
the speer circuit.

The DC circuit is open
When the emergency switch is opened, the positive terminal of the battery is disconnected from the

key switch, thus cutting off all the load power supplied through the key switch. As a result, all DC loac
except the lorn will be cut off.

18



NOBLELIFT i57)
4-3. Controller and Related Equipment

4-3-1 Appearance and Specifications

Controller assembly
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4-3-2 Circuit, functional, and electrical schematics

Schematic Inmotion system
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4-3-3. Critical Power Supply ofdbtroller

This model is equipped with a drive motor and a pump motor, which are controlled by different
controllers.

The forklift is powered by the controllers through key switches and then turned on.

Current to the contactor of the line Power supply oftroller.
Once the controller is energized, a magnetic coil built into the line contactor will receive power froms the
driven motor controller. The two contact points, which act like switches, will then touch each other and
connect the lines between thedfttery and the two controllers. Therefore, the controller becomes a
three-phase and threavire AC power supply and is transmitted to the motor through each UVW
connections. The line contactor is equipped with 500A fuse to premesrcurrent.

Line contator

The two controllers are connected through the following sensors, switches, relays and actuators.
Key switch
Emergency Switch
Forward/revise units
Accelerator
Seat Switch
Brake pedal switch
Parking brake switch
Hydraulic control switch
Horn relay

Thesedevices provide DC power and interact with controllers that activate or receive data based on &

number of parameter settings to control the motor.

The two motor controllers are identical to hardware, but each controller is programmed with different
typesof firmware to achieve different functions.

The safety & high efficiency performance and complete operation function of electric forklift can be

realized by properly setting the motor technical parameters and control technical parameters and functior
values of the controllers.

18



NOBLELIFT s7)

1. The crawling speed of electric forklift is adjustable. The crawl speed setting function of the controlle
enables a longime operation of electric forklift at a low speed.

2. The acceleration rate is adjustable. The accelarataie refers to the "soft and hard" feeling of
accelerator pedal when operating electric forklift. By setting the acceleration rate, the forklift can meet the
requirements of acceleration operation in different working conditions.

3. Plug braking and regerative braking. The reverse braking signal will be generated when the
direction bar is in opposite position, which controls the traction motor to give a braking torque througF the
motor driver for the purpose of vehicle deceleration. The power levadiigrolled by the accelerator pedal.
Regenerative braking is generated by the controller under the condition that the speed of the vehicle i
relatively higher than the speed of the traction motor, of which the braking energy of the vehicle will be
converted into electric energy and fed back to the battery. Especially when the electric forklift is on the
downhill slope, the regenerative braking to properly reduce the speed of the vehicle on the downhill
slope can be achieved through a proper lifting an@asing accelerator foot plate, which thus extends the
driving distance of the battery for any single charge.

4. Slope antbackward slip function. The electric forklift with AC traction motor has the excellent
function of staying nosslip on the slope.

5. The maximum driving speed is adjustable. Reasonable setting on maximum driving speed of electt
forklift can prevent any overloading of traction motor due to high speed.

6. Static reply switch off. In the event that the seat switch or key switch is discted, the control will
be turned off and the directional control lever shall be pushed back into the neutral position to restart. If
the driver leaves the vehicle and returns at any time, the direction control lever shall be pulled back intc
the neutralposition before restarting. This function may help to avoid any unexpected unsafe operation. A
time delay of several seconds is provided at the input end of the seat switch to allow instantaneou:s
disconnection of the seat switch against turbulence.

7. Saftey protection function. If the power component of the controller is damaged during operation,
the controller will disconnect the main contactor in the shortest time, and the controller will automatically
limit the armature current of the motor upon the teperature over rise of the controller. When the battery
voltage is too low, the controller will also stop working to ensure safety.

8. Both traction motor controller and oil pump motor controller are functioned with-gdelfnosis.
When the lead controllecome across a fault during operation, the fault code will be displayed on the
displaydisplayand the controller will stop working automatically for the safety of the operating system.

9. The amount of battery power and accumulated working hours will teated in displagisplay
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i KS

4-3-4 Test
A. Controller

The diode voltage of AC MOSFET circuit inside the controller shall be tested and checked for any burn ¢
damage.
According to the table below, each test item shall be tested repeatedly for more thame8.t

Item Multimeter terminals Range of normal value

Red indicating pen | Black indicating pen | Polarity measurement | Resistance measurement

1 B+ U/VIW/B- MmamlyR 062@8

2 B- U/vIwW MmamlyR | 02@89

3 UNvIw B+ 0.3-0.6V

4 B UvVIW 0.3-0.6V
t dzf € YdzZ GAYSGSNI G2 m Y2RS ONBaradlyoOSov t df f

1" Remove the cables and wires that connected to the controller, and seledl the internal power of
capacitor (discharge the B + andBS NI A y |  &esisiahde)K
2" Test the diode voltage (0:3.6v) with a multimeter and check if it is normal.

Testl Read the diode voltage, through which the red wire-istf& black wire are U, V and W.

aY
NG|
e

C Yy

Notes:The multimeter pointers shall not be inverted in use

18
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B. Line contactor and fuse

Line contactors

Line fuse

Figure 222

Figure 223

For line contactors and line fuses, amuheter shall be connected at the point shown in the figure

and shall be tested for the specified value.
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4-3-5 Disassembly and Installation

Access to control panel

1. Disconnect the battery connector.

2. Keep the key switch open to discharge the power omledTwice for 30 seconds.

3. Close the key switch

4. Remove the top cover to enter the drive motor controller and the pump motor controller. .
Note' Please remember that the controller contains ESD (electrostatic discharge) sensitive
components.
Appropriate precautions should be taken when connecting, disconnecting and handling.

Disassemble/install drive motor controllers

Note' Please remember that # controller contains ESD (electrostatic discharge) sensitive
components.
Appropriate precautions should be take
when connecting, disconnecting anfl
handling.
I'" Disconnect the control harness from thgd
controller connectors ;
2. Disconnect U, V and W cabl@sghtening
torqué 9.5+1 Nm 7.0+0.7 Ibft
3 Remove B+ and-Bvires from the drive
motor controller
4" Loosen and remove the drive moto
controller e
5 Perform the above steps in reverse order to install the drive motor controller

Disassemble/instalpump motor controller

I'" Disconnect the control harness from th
controller connectors
2" Disconnect U, V and W cable}

Ibft™
3 Remove B+ and-Bvires from the drive
motor controller
4 Loosen and remove the drive mato
controller
5 Perform the above steps in reverse ordé
to install the drive motor controller



NOBLELIFT i57)

Disassembly/installation of line contactor

1" Disconnect the cable from both terminals.

2 Remove the line B+ from the line contactor.
3 Loosen the bracketcrew.

4" Remove the line contactor

5 Perform the above steps in reverse order
install the line contactor

Disassembly/installation of line fuse

I  Remove B+x line from line fuse.
2 Remove the line fuse.
3 Perform the above steps in reverseder to install the line fuse

v ¥ > K . [ '_
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4-4. Diagnostics and troubleshooting

Controller Fault Code Table (Inmotion System)

Fault code Troubleshoot Fault cause
Incorrect start Accelerator pedlawitch active )
20 Release pedal switch
before key on
Incarrect start Forward switch or revee switch
21 active before key on Turn off the direction switch
Forward switch and reverse switch active atth| = | ,
22 ) Direction switch fault
same time
23 Throttle analog value out of range
Throttle fault or analog @ed to be calibrate
24 Throttle analog fault
31 Traction contoller CAN communication fault Check CAN wire of controller and display
32 Battery voltage low Need charge
34 CPU fault Reset key
36 Incorrect start Tilt switch active fare key on Reset tilt switch
37 Incorrect start Sle switch active before key on Reset side switch
Incorrect start Attachmet switch active before )
38 Reset attachment switch
key on
39 Incorrect start Tilt switch active before key on | raset tilt svitch
40 Lift analog value out of range Lift analog fault or need to be calibrated
log faul li
43 Steer analog value out of range Steer analog fault or need to be calibrateg
44 Traction controller speed protection Vehicle speedsitoo high alarm
1. Tractio controller encoder fault
45 Traction controller encoder fault 2.Traction motor speed sensor connectior
wire is open
81 Traction controller temperature is low Traction controller temperature is low alar
82 Traction controller temperatre is high Traction controller temperature is high ala
83 Traction controller temperature sensor fault Traction controller temperature sensor fau
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Ik
1. Traction motor temperatug is low
84 Traction motor temperature is low 2. Traction maor temperature sensor is fay
1. Trection motor temperature is high
85 Traction motor temperature is high 2. Traction motor temperature sensor is fa
1. Traction motor temperature sensor is fg
86 Traction motor tenperature sensor fault 2 Tracton motor temperature sensor
connection wire is open
1. Traction motor encoder fault
87 Traction motor encoder fault 2. Traction motor speed sensor connectio
wire is open
a8 DC bus voltage of traction controller is high 1. DC bus voltage high
2. The ramp is too steep
89 DC bus voltage of traction controller is low Need b charge or check power wiring
The default value of the traction controller is
90 Reset key
updated
91 Traction drive limit Battery low vehicle speed limit
97 Open drain of traction output open or short Check the wire of open drain of traction
output open or short
98 Traction ontroller over current or short Check power wiring
1. Check power wiring
101 Traction controller short
2. Controlle enable befoe contactor pull
102 Traction controller temperature is high cut bac| Traction controller temperature is high nee
cool
1. Traction motor temperature is high need
103 Traction motor temperature is high cut back | €00l
2. Traction motor temperatureensor fault
1. Vehicle overload or mechanical clampin
104 Traction controller over current 2.Traction motor speed sensor fault
105 Traction controller precharge failed Replace the pre charge resistance
DC bus voltage of traction contler is low cut
110 Battery need charge
back
111 DC bus voltage of traction controller is high cy DC bus voltage of traction controller is high
back cut back

18
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Ik
DC bus voltage of traction controller is hight | DC bus eltage of traction controller is high
112 I o
back (Hardware monitoring) cut back(Hardware monitoring)
Traction motor temperature sensor or spee
114 Internal power supply error . o
sensor connection wire is open
121 Pump controller temperature is low Pump contoller temperature idow alarm
1292 Pump controller temperature is high Pump controller temperature is high
123 Pump controller temperature sensor fault Pump controller temperature sensor fault
1. Pump méor temperature is low
124 Pump motor temperature is low 2. Pump motor temperature sensor fault
1. Pump motor temperature is high
125 Pump motor temperature is high
2. Pump motor temperature sensaalt
1. Pump motor temperature sensor fault
126 Pump motor temperature sensor fault 2.Pump motor temperare sensor
connection wire is open
1.Pump motor speed sensor fault
127 Pump controller encoder fault 2. Pump motor speed senr connection wire
is open
128 DC bus voitge of pump controller is high DC bus vo#tge of pump controller is high
129 DCbus votage of pump controller is low Check power wiring
The default value of the pump controller is
130 Reset key
updated
132 Pump drive limit Battery voltage low need charge
137 Open drain of pump output open or short Check the wire of opedrain of pump output
open or short
138 Pump controller over current or short
141 Pump controller short Check power wiring
142 Pump controker temperature is high cut back
143 Pump motor temperature is high cut back Pump motor temperaitre is high alarm
144 Pump controller current calibration error Reset key
145 Pump controller precharge failed Replace the pre charge resistance
150 DC bus voltage of pump controller is low cut i DC bus voltage of pump controller isvigut
back

18
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TrF

151 DC bus voltage of pop controller is high cut DC bus voltage of pump controller is high g
back back
DC bus voltage of pump controller is high cut | DC bus voltage of pump controller is high d
152 o I
back (Hardware monitoring) back(Hardware monitoring)
153 Pump controller CPU fault Reset key
154 BMS CAN bus Off The BMS CAN communiedhcorrectly
155 BMS over temperature protection BMS over temperature protection
171 BMS CAN Error BMS CAN Error
79 HPG CONTROR.BNCORRECT START HPG controller incorrect start
Check display and controller CAN connect
161 DISPLAY CAN FAULT

18
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s
4-5. Miscellaneous Load
4-5-1. Fuse holder
A. Function and Composition
To protect DC loads from overcurrents, the fuse boxjiggped with the following terminals:

Description Specification
FU1l 15A
FU2 10A
FU3 10A
FU4 10A

B. Disassembly and Installation

Preliminary steps

1. Close the key switch

2. Disconnect the battery connector.
3. Remove the cover.

Steps

1. Disconnect ta two harness connections from the fuse box.

2. Remove the bolts and washers, and then remove the fuse holder

3. Perform the above steps in reverse order to install the fuse holder

Note: when replacing fuses, new fuses of the same type and specificatadhb&h used to avoid any
electrical damage. If the fuse blows out frequently, there may be an electrical fault.
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4-5-2. DCDCConvertor
A.Appearan

\ 1
\

ce and Specifications

ltem Specification
Maximum power IN 300W
Input voltage 30-160V DC
Output voltage 24V DC

B. Circuits and Functions

The DEC converter power supply (48 V) into a 24 V power supply, which is suitable for various loads.
The functions of each terminal are as follows:

1. The INPUT terminal receives povirem the battery to activate the DOC converter.

2. Collect the OUPUT terminal with gre@#V+), which overrides the load supplied from the converter and
then passes the fuse box to the load. The OUPUT terminal Blug {24%nnected to the negativermainal

of the load to be applied at 24V.

4-5-3. Lamp Bank

This model is equipped with a variety of lamps, each of which has a different purpose.

Headlights (L/R) illuminate the path in front of the vehidle rear lights illuminate the path behind the
vehicle

The reverse lights will turn on during reverse operatiBress the brake pedal and the brake light will turn

4-5-4. Horn

The horn is powered directly by a battery. It is used to sound an alarm to warn people around.
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4-6. Display panel
4-6-1. Display introduction

A new type of combination display is adopted to realize auxiliary control function and provide driver's
vehicle condition display interface. It consists of control circuit, accumulated time counter (LCD), batten
power meter, fault ode display and other display circuits. According to the current demand of electric
vehicles, this display has made a new design in the control circuit and display form, which cac
intuitive vehicle status information for drivers, with compact sture, beautiful appearance, high degree
of automation and reliable quality.

4-6-2. Instrument display function (Inmotion system)

1 Tortoise speed 13 Battery level
2 Fault alarm 14  [Travel Speed
S P E 3 Battery alarm 15 Steering Angle
— 4 Lift lock 16 |Forward/Reverse
. : 5 Seat 17 |Speed Mode
1 5 . 6 - bm 6 Parking 18 Working Time
Uy 7 Cancel
3 Enter
9 Tortoise Mode
10 P Mode
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4-7. Jiachen handheld unit

4-7-1. Function introduction

91

The Handheld Unit is a powerful and intuitive programming and didgnteol that can monitorand
modify controllerparametersonline, allowsusersto save parameter files online, saves the parameter files
to the Handheld Unit oan externalUSBstoragedevice and sends the edited parameter files to the motor
controller when online.

Fault diagnosisnd troubleshootingtaskscanbe performed, which is convenient for users to analyze
the cause of the fault. It widely usedin industrialvehiclesof Inmoiton electronic control system.

Technicabarameters

No. Parameter Value Units
1 Rated operational voltage 12~96 vVDC
2 Working temperature -20~70 t
3 Storage temperature -40-85 1
4 Working humidity 95% RHmMax RH
5 Degreeof protection IP51 on the front, IP40 on the back -
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Interface pin definition
The external power igpply and communication interface of the Handheld Unit adopts the RJ45

network port, which is connected to the electric control through a spiral adapter cable, and the spiral

wire interface is a Molex 4PIN connector.

Plug model Plug picture Pin model

Molex 4-pin connector Mini -Fit Jiu (5557)
series 0039013048Violex 4
Mini-CA G WN3Ix 00039018048

0039000077
Or39-00-0038

Theschematic diagram of the interface

—— -

)@
o)[@

JE-L

The interface pin definition:

Pin number Description Pin number Description
1 CAN L 3 CANH
2 - 4 B+

KEY

The HandheldJnit uses silicone buttons, a total of 13 buttons, which are up, down, left, right,
increase, decrease, F1~F3 function buttons, power button, favorites button, home button, and help
button.

Function buttons

+ buttons

Arrow buttons

Home buttons Power buttons

Favorites buttons Help buttons

18



NOBLELIFT is7] .

Function buttons F1~F3 function buttongorresponddgo the content at the bottom of the screen,
this button is invalid when there is no content;

Arrow buttons. Arrow buttons can switch up, down, left and right on the main interface; enter the
application, the left key can also return to the previous menu itend e right key can enter the next
menu item;

+/- button: In the parameter modification interface, it is used to increase or decrease the parameterk
other interfaces, it is the parameter page turning function; the current value can be switched inthe
scrollable items, such as language selection, backlight brightness, etc.;

Power button The power button can turn on or off the Handheld Unit

Under AA battery power supply:
1) When the Handheld Unit is running, press the power button on any interfac&sfdhe Handheld Unit
will shut down;
2) After the Handheld Unit is turned off, press the power button for 1 second, and it will restart to run.

Favorites button This button is another way to quickly start the application. This button can view thé list o
added favorites.

Home buttort Press this button in the main interface to cycle through various applications. Press the mair
interface key in other interfaces to return to the main interface display.

Help button: Press this key to view the help text fime current interface, and close the help text display
when you press this key again.

4-7-2. Function description

Main interface menu

The main interface of the HandheldUnit includes9 function button icons,USB connection statu$;AN
connectionstatusand low battery indication Operatethe 4 direction buttons to switch the main interface
function icons the highlightedicon is the selected icon, press the home button i&le through the
function iconspress theconfirmation key F3 corresponding tbe function key to enter the application
functionsub-interface

Main interface
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Description of the main interface content

No. Parameter name Description
1 Battery level When the battery levelis low, an empty battery icon appears
2 Connection status Display CANcommunicationstatus When the device receivesCANdata, it displaysCAN ;
when the device does not receive CANdata for 1s over time it displaysCAN ; When the
USB selects the Master mode and inserts the USB storage device the USBicon can be]|
displayed
. Display product serial number hardware version number software version numbey
3 System Information
4 Parameter setting Modify the setting parameers of the electric control;
5 Pammeter View the monitoring parametersof the electric control;
Monitoring
6 Fault information View current faults and historical faults;
7 Programming used to obtain all the parametersand values of the controller (acording to the currently
confirmed protocol, store the consistentand valid data), which canbe exportedto the interna
Flash The parametersof the internal Flash caralso be restoredto the electronic control;
8 Favoritesltems usedto favorite custome monitoring parametersand setting parameters
9 System settings Setthe current backlightbrightness communicationmode, and USBmode;
. Perform file  managementon external USBstorage devices  Manage files stored in
10 File management
internal Flash
L It is usedto observethe changecurve of monitoring parametersand can storethe datg;
11 Graphic display

Showitem subtotal
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4-7-3. System Information

%= systeminfo

System Information Interface

Parameer setting

Select the Parameter$ function icon in the main interface and press theF3' key to enter the
parameter setting subinterface; the parameter setting subinterface is divided into TractSet and
PumpSet, which are allocated according to the index address andmsldx of the CANopen protocol;
total TractSet parameters 292 items, a total of 220 items for PumpSet parameters; each page displays up
6 parameter items; in the subnterface, press therfght key' or "F3key" to enter the next submenu;
press the left key" ", will return to the previous submenu, the up and down keys are used to select items;
the + keyis used to turn pages, the-'key' is used to turn pages down, and thd&eéy" is used to turn pages

up.

right left
ot right 2
.. l“ ,‘w giE
wn left —
TP ———— ™ e T

Schematic diagram of parameter setting menu operation

After enteringthe parametermodification interface, as shown in the lower left corner of picture, use
0 K $keyit riadlify the parametervalue Each time you press it, the parameter will increase or decrease
by 1; if you increase or decrease by 10 each time, you can p(e‘és tF dzy OBl @ yz K S)@ @& 2 dz
keydg |G GKS &l YS eLE}dXS\YtDQVBYﬁISAEéVI RSTONBIaS o0& wmn
keya¢ G GKS alryYS GAYS OFunciadkeyeR® @G KATS LINSaaiAy3a ai

In the menuitem selectionpage the number "P16" in the upper right corner of the interface means that
there are6 pages in total, and thcurrent pageis the first page "+ key' to scrolldown, " - key"' Turnpages

up.
18
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__oJiachen HDU1296 CANv

== Parameter Set/Tract/2022- -PL/6

Parameter setting menu item selection page

4-7-4. Parameter monitorirg

Select the "Monitor" function icon on the main interface. The sirterfaces are divided into
TractionMonitor and Pump Monitor, which are allocated according to the index address anthdeto
of the CANopen protocol; there are a total of 97 entriesToactionMonitor parameters, and a total of

51 entries for PumpMonitor parameters; the operation logic and the parameter setting interface is the
same.

| —p

r%

& Porameter Mon Lo/ Traz Mon tor ~PEA

= Patwneter
_Vumptioneor . -

Parameter monitoring interface

v

Fault information

Selectthe "Errorinfo’ function icon on the mainnterface, you can view the TractErrorinfo and

PumpErrorinfo; you camiew the current and historical faults of each controller, and you can also clear the
historical faults.

Error information interface
18
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Programming

Selectthe "Program’ functionicon in e main interface, you can save the parameters of the electronic
controlasad LI NI} ¢ FAE ST 2NJ NBad2NB (KS rodicbdntoISMofeNhe A y
coriginal parée file storedin the deviceis a parameterexport protocolfile, pleasedo not deleteit.)

= Program
iy LSRR | R b |
pegbead, - ‘ )

= PogremSaer para Fie = Proguwm/Rename pera Foe

Ofousut e

The process faled

"%~ ¢ y

Programmingparameter export interface

% Program/Restore pam Fe FresroNanoFach v

VWL pace — . .
The process Lked

O = - L g -
Programmingparameter import interface

System Settings

Selectthe "SystemSét function icon in the main interface to set the current backlight brightness,
communication mod€RS232 o€AN), USB mode and system language and other local settings.
a) Backlight brightness: adjust between 10~100, press the corresponding "+"-amheys, the value will
increase or decrease correspondingly;
b) Communication mode: The communication mode cansbt to RS232 or CAN communication mode.
After the setting is successful, it will be effective after the next startup;
c) USB mode: When set to Master mode, the Handheld Unit can recognize external USB storage devic
and the connection status of the exthal USB devices can be displayed in real time; when set to Slave
mode, the Handheld Unit can be recognized as a storage device by the computer, and copy the files on t
computer (the file name must be in English) to the internal Flash of the Handhgjd Un
d) Language setting: local language can be selected the default is English;
e) CAN bus rate setting: 125 (default), 250, 500kbps;
f) RS232 bus speed setting: 9600, 19200, 38400, 115200.

18
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System setting interface

4-7-5. Introduction to the menu strature

Thismodule containsthe basicinformation of the HandheldUnit, coveringthe productserialnumber
and software andhardwareversioninformation.

No. Test Item Description Remarls
1 Product Number Display the product serial number (for example
HDU XXXXXX
2 HardVersion Display hardware version information
3 SdtVersion Display software version information

4-7-6.Connection port

The connection porto the handheld unit is shown in the figures as below.
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5. TractionPower Battery
5-1. Lithium battery appearance and specifications

Battery system parameters

No. Project Parameters Note
1 | Battery type Lithium iron phosphate LiFePO%
> | Rated voltage 76.8V
3 | Operating voltage 2 5V*N~3.65V*N N=24
4 | Continuous charging currer 0.5C
Continuous discharge
5 | current 200A
6 Peak discharge current 400ABS
7 | Charging protocol BMSCharging protocdNL-CDO1EditedV01) Countebalance
g | Discharging protocol NOUlithium CAN CommunicafiorCounterbalance forklifts forklifts
g | Heating YKh Turn on heating . 5t Stop heating Matching
10 | Cooling method Natural cooling
11 | Charging temperature ot ~55
12 | Discharge temperature -20-60t Battery Temperature
13 | Degree of protection IP54
14 | Shipping capacity 65%SOC+5%
15 | Box color Blué PANTONE 314C
Insulation resistance Each electrode of the battery pack is relative to the box
16 p 1 amz pestvoliage
Recqmmended storagl  _15p -0t © 65%SOC5%It is recommended that the
17 conditions longterm storage temperature ist0~3% and the

KdzYARAGE Aa Xypirw
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5-2. Interface definition description

Charging port

Plug definition

'Uixxan
Charging

CAN H
CAN L

DC+
12v+
12v-

DC-

REMA320 (#3%)

12v+
12V-

Andsoner320 A® (#3%)

CAN L

HAEOA S, TE174257-2

xeu
Charging
DC+
CANH
CAN L
DC-

T xA

CAN H

18
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5-3. Fault analysis and desiption of lithium battery

Fault repair list of battery pack system

No.

Fault type

Preliminary

estimate

Test method

Failure confirmation

Countermeasure

The battery
pack shall have
no output after

starting, and

the switch
indicator light
shall be on

1. Abnormal
communication
with forklifty
2.System internal
components

damaged

1. Check the alarm code on the
locomotive display to confirm the
specific fault. If it is confirmed ag

CAN communication problem,
the discharge connectors shall b
disconnected, and the both endj

of the battery pack charge
connectors of CAN

communication shall be checke

F2NI mun m NF

1. If the resistance is
measured to be infinite,
the the CAN
communication wire
harness is indicated ag
disconnected. In this
case, the CANH and
CAN CAN shall be
checked for nomal
breakover between the
discharge connector
and the panel
communication port,
and then the panel
communication harness
CAN shall be checked
for breakover. 2. If there
is resistance and is far
0AIISNI GKI
damage may be
indicated inside the
BMS CANhip.

1. Replace damaged
wiring harnesg
2. Replace damaged
BMS

1. Disconnect the discharge plu
and start the battery pack
separately to check whether the
discharge plug has an output.

If there is an output,
the locomotive may
have an internal circtii
error which will result
disability of the battery
pack output

Check the locomotive
communication and

power lines

1. Remove the battery box cove
and high pressure box cover,
check whether the fuse is normg
(in the case of shutdown, select
the lead fle of the multimeter
and use the meter pen to check
the two ends of the fuse. If there
is a drop of sound, then it is
normal. If there is no sound, thel
the fuse is damaged.)

Broken fuse

Before replacing the
fuse, check whether
there is a short circuit
between the positive
and negative discharge
of the locomotive and
the battery pack. If
there is no short circuit,
then replace the fuse; if
there is a short circuit,
first deal with short

circuit fault, and then

replace the fuse.
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The battery

pack have no

output after

2 starting, and
the switch

indicator light is

not on

1.Select the DC voltage mode ¢
the multimeter, test the total
positive and negative voltages g
both ends with the meter pen,
and check whether the total
voltage of the system is normal]

The system voltage is
low, and BMSannot

work normally

Charge the battery pac
first

1.System internal
components
damagedy
2.Insufficient

system voltage

2.Select the lead mode of the
multimeter, and check if the
communication harness S1_A al
the S1_B of the panel have

normal lead

Turn on the light and
confirm the fault of
BMS to replace BMS

preliminarily

Replace panel

communication harnesg

3. After the voltage harness is
connected normally, press the
start switch to check if the BMS |

on;

After pressing the start
switch, the BMS does
not turn on the light,
and the fault of BMS is

preliminarily corfirmed

Replace BMS

1. Check if the 12V charging
socket harness , GND, CANH al|

The conduction is

Replace the cable
harness of the charging

) abnormal
The battery 1. Abnormal CNAL harness normal socket
pack cannot be communication 2. Connect the charger to check
3 charged. The with forklifty the fault code of the charger
indicator light of| 2. System internal | display; switch off to see ifthere’|! LT Yy 2MHAN m
the battery pack components any loose for charging terminaly detected, then the CAN Replace BMS
is on damaged and terminal jump; check the chip is damaged
CANcommunication if there are
MHA m NBaAadly
1. Disconnect the charger and
battery pack, and check the 1.The charger has no
N N Replace the battery
charger for 12V auxiliary power| 12V auxiliary power h
chager
output separately after starting output 9
up;
The battery 1. The charger has - -
- 2. Check if the 12V charging ) ) Replace the cable
pack cannot be no 12V auxiliar Wire harness is not )
socket harness , and GND harne ) harness of the charging
charged. The power output; 2. working properly
4 | ) ) are normal socket
indicator light of System internal
3. Confirm if the 12V auxiliary
the battery pack| components are ]
. power output of the charger is
is not on damaged - The BMS does not turn
normal, and the wirig harness of )
) ] on the light, and the
the charging socket is normal. ) Replace BMS
fault of BMS is
Keep the charger on and conne o )
preliminarily confirmed
to the battery pack, and then
check if the BMS is on.
1. Car key switch The battery pack can
get a short circuit 1. Car key switch get a sho switch the machine
The battery )
2. Internal | circuit normally and the Check the wire harnesg
5 pack cannot i ) ) )
components of| 2. Internal components of battery locomotive switch of forklift switch

shu down

battery pack systen

are damaged

pack system are damaged

harness is

shortcircuited
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TrF

2. After disconnect the battery
forklift and
pressing the start switch buttor

pack from the
on the battery pack, the battery

pack cannot be shut dowr
normally. After disconnecting th¢
battery box panel andhe wire
the switch, the

shut

harness on
battery can be dowr

normally

The battery pack cal
machine
and the

switch  the
normally

locomotive switch
harness is

short-circuited

Replace the stamtip

switch

3. Disconnect the battery pac
from the connection @& the
forklift and the wiring harness of

the switch.

BMS fault

Replace BMS

Discharge fault thresholds and how they respond

Note: In the "disabled" state, the subsequent thresholds are considered invalid; All input fields need to be filled in

and thosethat are not used are filled in '/;
1. The buzzer only alarms when the power is low;

2. Report the secondary fault of discharge to the vehicle power limit; Discharge secondary fault reported to the vehicle

power limit;

Fault Failure Value
No FaultName Option | Unit Delay delay Fault Handling
level value Released
el 1 Enable| V 72 5S 74.4 3S | Alarm
Senarge S T Enable| vV | 696 | 5S 72 3S | Alarm
1 Voltage T Enable Alarm; Disconnec]
3 V 64.8 5S 84 3S ) '
5t discharge relay;
4 Enable| /[
S 1 Enable| V 69.6 58 72 3S | Alarm
Senarge S T Enanle| V. | 648 | 55 | 672 | 3S | Alarm
2 Voltage Enable Alarm; Disconnec]
3 Vv 55.2 5S 84 3s |,
¢ Xp discharge relay;
4 Enable| /[
e 1 Enable| V 3.0 5S 3.1 3S | Alarm
SN T T Enable| vV | 29 | 55 | 30 | 3S |Alam
3 Monomer Enable Alarm; Disconnec;
3 \ 2.7 58 3.5 3S ) '
T b5t discharge relay;
4 Enable| /[ / / / /
S 1 Enable| V 2.9 58 3.0 3S | Alarm
Senarge S T Enanle| v | 2.7 55 | 2.8 3S | Alarm
4 Monomer Enable Alarm; Disconnec]
3 \Y 2.3 5S 3.5 3S ) '
¢ XHp discharge relay;
4 Enable| /[ / / / /
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. 1 Enable| V 88.8 3S 87.6 3S | Alarm
loa 2 |Enable] V | 912 | 35 | 876 | 3S |Alarm
discharge :
5 Enable Alarm; Disconnec]
voltage 3 \Y 93.6 3S 87.6 3S .
. discharge relay;
high
4 Enable| V / / / / /
1 Enable| V 3.70 3S 3.65 3S | Alarm
Feedback 2 Enable| V 3.80 3S 3.65 3S | Alarm
6 Monomer Enabl Al ; Di |
. 3 "™ v | 390 | 35| 365 | 35 | 2M seonnee
high discharge relay;
4 Enable| V / / / / /
Differentia 1 Enable| V 500 5S 300 3S | Alarm
| pressure 2 Enable| V 700 5S 500 3S | Alarm
7 f th Enabl Al ; Di t
.o e 3 nable v 800 53 100 33 .arm, isconnec
discharge discharge relay;
unit 4 Enable| V / / / / /
Enable Alarm
1 1 50 5S 45 3S
i Enabl Al
High o | TP 55 | 3s | s50 | 35 |[~2M
8 discharge
t t Enabl Al ; Di {
emperatu 3 nable ' 60 1S 25 35 .arm, isconnec
re discharge relay;
4 Enable| + / / / / /
Enable
1 1 -10 5S -5 3S | Alarm
Enabl Al ; Disch
Low 5 nable ; 15 55 10 35 arm; ischarge
9 temperatu power down to 50%;
: re 3 Enable| 4 -20 5S 25 3S Alarm; Disconnec
discharg discharge relay;
4 Enable| 4 / / / / /
Enabl Al
1| TRy 10 | 5S 5 3s | A
[ Enalte Al
Discharge 5 na ' 15 53 12 3S arm
10 temperatu
' re 3 Enable ' 20 55 15 35 Alarm; Disconnec;
difference discharge relay;
Enable /
4 t / / / /
Instantane 1 Enable| A / / / / /
ous 2 Enable| A / / / / /
11 | discharge 3 Enable| A / / / / /
overcurre
4 | ENADlel ) / / / Y
nt
12 Continuou 1 Enable| A 210 600S 200 3S | Alarm
S 2 Enable| A 300 300S 250 3S | Alarm
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discharge Enable Alarm; Disconnec]
3 A 450 5S / .
overcurre discharge relay;
nt 4 Enable| A / / / /
1 Enable| A
Feedback 2 Enable| A
13 | Overcurre Al : Di |
veret 3 | Enable| A 10 | 5min| anm, Isconnec
nt discharge relay;
4 Enable| A / / / /

105

Charging failure threshold and how it responds (full does not hibernate unless hibernation condition is

met)
No | Fault Name Fault Option Unit Failure Delay Value delay Fault Handling
level value Releagd
1 Enable A
Enable No alarm; Stop charging
. 2 \% 86.4 3S 79.92 3S Disconnect charging
High total
1 charge relay: -
e Enable Alérm; Stop chargfng;
3 V 87.6 3S 79.92 3S Disconnect charging
relay;
4 Enable \Y /
1 Enable \
Enable No alarm; Stop charging
The 2 \% 3.60 3S 3.33 3S Disconnect charging
5 charging relay;
unit is Enable Alarm; Stop charging;
high 3 \ 3.65 3S 3.33 3S Disconnect charging
relay;
4 Enable Vv / / / / /
1 Enable Vv 55.2 3S 60 3S Alarm
S Enable Alarm, BMS control
charge 2 \ 48 3S 60 3S charging current drop
3 _ 50%;
voltage & Enable Alarm; Disconnect
low 3 Vv 43.2 3S 60 3S ]
discharge relay;
4 Enable \ / / / / /
1 Enable \ 2.30 3S 2.50 3S Alarm
Enable Alarm, BMS control
Low 2 Vv 2.00 3S 2.50 3S charging current drop
4 | charging 50%;
unit g | EMaPle 1y | 150 | 35| 250 | 3s Alarm; Disconnect
discharge relay;
4 Enable Vv / / / / /
5 | Differentia| 1 Enable \% 500 3S 450 3S Alarm
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v

| pressure Enable Alarm, BMS control
of the \% 700 3S 650 3S charging current drop
charging 50%;
unit Alarm; Disconnect
Enable \Y 800 3S 500 3S .
discharge relay;
Enable \Y / / / / /
Enabl Al
nable : 50 3S 48 3S arm
i Enabl Al
ngh nable : 53 3S 50 3S arm
5 charging
t t E [ Al : Di
emperatu nable ' 55 3s 25 3s z?lrm, isconnect
re discharge relay;
Enable 1 / / / / /
Enable 3S 3S Alarm
1 5 8
Charging Enable ' 3 3S 5 3S | Alarm
7 low
temperat Enabl Alarm; Disconnec
peratt navie 1y 0 3s |/ ;o8 !
re discharge relay;
Enable + / / / / /
Enabl
navle 1 10 3S 5 1S | Alarm
Charain Enable Alarm, BMS contro
- grtg t 15 3S 12 1S | charging current drof
g | © p:a“ 5006,
r
Al ; Di
difference Enable | 20 | 35| 15 15 | sconnec
discharge relay;
/
Disable 1 / / / /
Enable A / / / / /
Charging Enable A 210 58S 205 3S | Alarm
9 | overcurre bl Al ; Disconnec
Enable A 215 55 / / .arm isco
nt discharge relay;
Disable A / / / / /

18
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Other failures

18

Fault Failure Value
No | Fault Name Option Unit Delay delay Fault Handling
level value Released
1 Disable / / / / / /
The 2 Enable / Fault 55 Recover| 30 Alarm. Charging powel
1 voltage reduction by 50%
cable falls Enabl Al X Di |
3 navie Fault | 30S / po|em ISCONNEY) o=
off discharge relay;
4 Disable / / / / / /
1 Disable / / / / / /
Enable Sheddin
The 2 / g two or 5S Recover| 30S | Alarm
5 temperat less
ure cable Enable Sheddin Alarm: Disconnec
falls off 3 / gtwoor | 5S / / o
discharge relay;
more
4 Disable / / / / / /
- . 1 Disable / / / / / /
ranet == "1 Disable | / / / / Il
3 | communi -
. 3 Disable / / / / / /
cation -
4 Disable / / / / / /
1 Disable ' / / / / /
Fast
charging 2 Disable ' / / / / /
4 socket
high i
ig 3 Disable ' / / / / /
temperat
ure i
4 Disable ' / / / / /
1 Disable ' / / / / /
Slow
charging 2 Disable ' / / / / /
5 socket
high Di
ig 3 isable ' / / / / /
temperat
ure Disabl /
4 | OSEL / / / /
o 1 Disable / / / / / /
a8l T Disable |/ / / / Il
communi :
6 , Alarm and disable
cation 3 Enable / Fault 5S Recover| 1S )
_ charging
failure -
4 Disable / / / / / /
Vehicle 1 Disable / / / / / /
7 communi 2 Disable / / / / / /
cation 3 Disable / / / / / /
failure 4 Disable / / / / / /
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The 1 Disable / / / / / /
temperat 2 Disable / / / / / /
8 ure ofthe| 3 Disable / / / / / /
charging Disable /
socket is 4 / / / / /
abnormal
1 Disable / / / / / /
o |Precharge. 2 | Disable| | / / / I 108
failed 3 Disable / / / / / /
4 Disable / / / / / /
1 Disable / / / / / /
2 Disable / / / / / /
The glr?;?;ing power reduced t
10 | currentis
abnormal 3 Enable / Fault 3S / / 0%; - .
Discharge dischargin
relays
4 Disable / / / / / /
1 Disable / / / / / /
2 Disable / / / / / /
BMS AIarm_
11 | initializati Charging power reduced t
on failure 3 Enable / Fault 5S / / O%; _ _
Discharge dischargin
relays;
4 Disable / / / / / /
High 1 Disable / / / / / /
12 voltage 2 Disable / / / / / /
interlock 3 Disable /
failure 4 Disable 1
1 Disable / / / / /
2 Disable / / / / / /
Relay AIarm.
13 | sticking Charging power reduced t
tailure 3 Enable / Fault 1S / / 0%; - .
Discharge dischargin
relays;
4 Disable / / / / / /
) 1 Disable | mkK
ITeS:LZUgOen 2 Disable | mk %
14 . 3 Disable | mk %
failure -
4 Disable | mk % / / / / /
1 Enable % 101 1S Xmn 1S | Alarm
15 SOCtoo| 2 Disable % / / / / /
high 3 Disable % / / / / /
4 Disable % / / / / /
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T F
1 Enable % 15 5S 20 3S | Alarm; Ring 1S, stop 3S
2 Enable % 10 5S 15 3S | Alarm; Ring 3S, stop 1S
16 | SOGow 3 Enable % 5 5S 10 3S | Alarm; Long sound
4 Disable % It is only established in the discharged state, the SOC low faul
and buzzer alarm are not reported when charging.
1 Disable / / / / / /
17 Heating 2 Disable / / / / / /
failure 3 Disable / / / / / /
4 Disable / / / / / /
1 Disable / / / / / /
18 Collision 2 Disable / / / / / /
failures 3 Disable / / / / / /
4 Disable / / / / / /
The 1 Disabé / / / / / /
low-volta 2 Disable / / / / / /
19 | ge power| 3 Disable / / / / / /
supply is 4 Disable / / / / / /
abnormal
1 Disable M / / / / /
20 corilzitio 2 D?sable M / / / / /
N failure 3 D!sable M / / / / /
4 Disable M / / / / /

18
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5-4. Removal and installation

When ingalling and replacing lithium batteries, it should be fixed reliably and tipping is strictly
prohibited; It is strictly forbidden for the tool to hit the pole and lead chuck; During handling, strong
impacts should be avoided.

1) Open the battery cover, reove the battery discharge cable, and unplug the CAN cable of the whole

vehicle
S

' "
aatmmattt it it

e

3) Installation ighe reverse process of removal
18
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6. Hydraulic system

6-1. Overview

The hydraulic system consists of oil pump, rwiiy valve, lifting cylinder, tilt cylinder and pipeline
components.

The hydraulic oil is supplied by a hydraulic pump connected to the motor and then distributed to the
cylinders by a mukivay vave. 1

6-1-1. Component

* INO ” Name
1 ( )82xM16x1.560° Connector (straight}f@xM16x1.560°
2 J (90910-L33501SG60° Hydraulic Line Assembly (90°1.33501SG60°
3 J (90910-L36501SG60° Hydraulic Line Assembly (90°136501SG60°
4 J (90910-L6501SE60° Hydraulic Line Assembly (909-16501SG60°
5 J (90910-L5701SE60° Hydraulic Line Assembly (90916701SG60°
6 ( )11-M16x1.50 Connector (Locking bend)M16x1.50
7 ( )152xM27x1.560° Connector (straight)12xM27x1.560°
8 ( )8M20x1.5M16x1.560° Connector (straight}y120x1.5M16x1.560°
9 ( )10-M20x1.5M16x1.560° Connector (locking bend)@20x1.5M16x1.560°
10 ( )11-M20x1.50 Connector (Locking bend)M20x1.50
11 ( )6-G1/4-M14x1.560° Connector lpcking bend)851/4-M14x1.560°
12 23x5 Oil return hose 23x5
13 J (90910-L13201SG60° Hydraulic Pipe Assembly (90°123201SG60°
14 J (9098-L13201SG60° Hydraulic Line Assembly (90943201SG60°
15 J (90910-L7061SE60° Hydraulic Pipe Assembly (9013001SG60°
16 QC/T396(22-26) Throat clamp QC/T3922-26)
17 ) Multiway valve inlet pipe welding
18 J (90%918L4502SG60° Hydraulic Line Assembly (90°18502SG60°

18
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[
19 N ) Rubber hose (oilution)
20 QC/T396(40-45) Throat clamp QC/T39@10-45)
21 ( 13-30cc) Gear pump (Shimazu 43cc)
22 ( )18L5562SG60° Hydraulic Line Assembly (Straight18662SG60°
23 ( ) Hose (oil return)
24 ) Transition steel pipavelding
25 G )7-3xM16x1.560° Connector (tee)BxM16x1.560°
26 ( )12-M27x1.5M22x1.560° Connector (locking bend)i227x1.5M22x1.560°
27 QC/T396(34-38) Throat clamp QC/T39(B4-38)
28 35x5 Oil return hose 35x5
29 2( ) Ho=e 2(oil return)
30 (. )25GLy o H Connector (steering bend)281u 0 H
31 12--M27x2M27x1.560° Connectorl2--M27x2M27x1.560°
32 ( )6-M12x1.5M14x1.560° Connector (locking bend)gl12x1.5M14x1.560°

112

The hydraulic system operatesuitiple brakes with pressurized oil from the main hydraulic pump and
draws oil from these actuators.
1.The main hydraulic pump is driven by the pump motor controlled by the controller.
2The main hydraulic pump uses the rotating force output from the matopressurize the oil in the

hydraulic tank and send the oil to the priority valve.

3.The priority valve determines which device is preferred between the steering and the control valve, anc
then supplies most of the pump oil to the priority valve.
4The lydraulic tank stores the hydraulic oil that is returned from the actuafbe stored oil is drawn in by
the main hydraulic pump for reuse.

18
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1 F
6-1-2. Hydraulic Schematic Diagram
11 g ;
9 -
T ==
B4 A B
Ad ‘
e
8 — 5
A3 | ‘ ey
|| ST ATALL DX
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Figure 214 Hydraulic sygsm schematicddiagram
1. hydraulicoil tank 2. swetionfilter 3.pumpmotor 4.gearpump
5. diviter 6. steeringcylinder 7. multiwayvalve 8. Drop splenid valve
9. govermr valve 10. shutoff valve 11.lifting jack 12titl cylinder
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6-2 Oil pump

The oil pump is a hydraulic gear pump.

6-2-1. How it Works

The pump motor electrically transfers power to the main hydraulic pump for pumping hydraulic oil to
operate the hydraulic system. 14

The pump motor is connected to the pump motor controller through U, V and W lines. The controller
operates the pmp motor based on inputs from multiple switches and sensors and internal parameter
settings.

The pump motor operates when the following conditions are met:

The key switch is off.

With the operator seated, turn off the seat switch.

One of the hydraulic eurol switches, the F / R switch or the accelerator switch signals the controller.
Turning the F / R switch to forward or reverse will trigger the pump motor to run at idle for 6 seconds. It
then goes into PP mode to stop unless it's in six seconds

The clek signals from the accelerator. To restart the pump motor, the operator shall return the F / R
switch to neutral before switching it forward or backward, or move one of the hydraulic levers to turn on
the corresponding switch.

Motor speed detection (eraxler operation)

The pump motor is equipped with an encoder, which is used as the speed sensor of the motor. Th
controller analyzes the amplitude of the pulse to calculate the speed of the motw. smaller the
amplitude, the higher the speed of the mato

Like other sensors, the encoder generates the main signal (signal a) and the reference signal (signal

through two hole sensordAs shown in Figure-@, the sequence of the generated signals varies according
to the direction of rotation.
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Overheat potection (thermal sensor operation)

The pump motor is equipped with a thermal sensor to prevent overhea@mge the motor is heated to
145 °C (293 °f), an overheat alarm is activated and the motor's performance is limited.

—_—

A
|
' B
yiadaspis g
l e — i . Clockwise rotation.,
Mechanical profile., A -
|
|
B |
Maznetic profile, | L
Sensor electrical output o3z — %
file, =
E B 4-5¢ Counterclockwise rotation., oazex

6-2-2. Disassemly/installation of pump motor and main hydraulic pump

1. Remove the oil pump motdd V W

i
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2.Remove the

\

hydraulic pump

3. Remove the motor by removing the fixing screw

6-3. Main hydraulic pump
6-3-2. How it work

(2) Driven gear.

(1) Drive gear.

(3) Crescent seal,

Outlete

This model uses an internal ggarmp as its main hydraulic pump.

Internal gear pump includes driven gear (2) [outer gear] and drive gear (1)
[Inner Gear], as shown in the figure. Of or relating to the area where the drive and driven gears engage

The volume increases as they rotate andaib oil.

Then place the suction oil cage in both gear grooves and crescent seals (3)
(the bright area in the figure) and decreases with the volume of the gear meshing area

And taken to the exit.

The high pressure chamber (discharge) and low pressure arafabction) are composed of crescent

seals (3)

Seal. In theory, the internal gear pump than the external gear pump has a smaller pulsation.
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6-3-3. Disassembly and assembly

(12) Internal gear segment. (13) Sealingz roll

y X % (14) Segment spring.
(11) Pinion segment, ~Y\ -
AR —
(16) Bar spring. e
| =
)
d

/xé (22) Head screw.
(10) Position DM'

(18) Housing.,

3 -
ey ~ S\ \
(6) Bearing bus: 4
|
\ 4
\% ==
\
I

(21) Coupling sleeve.
(7) Snap ring.

(22) Washer.,
(13) Cover plate..
) (8) Bearing bush.
(3) Axial sealing

(1) Axial plate
(9) Internal gear

B 4-14¢

Disassembly

1.Loosen and mmove the 4 screws (position 22)

on the cover plte (position 19).

2. Carefully remove cover plate (position 9)

from housing (position 18).

3. Remove shatftlate Il (2), pinion shaft (1#hd spring (16),

Section(11,12),sectional springs(14,1&nd sealing rolls (13).
Note the podion of the pinion sh# (17),which may be positioned

ThroughPin (10) locked, as shown.

4. Remove the inner geé®) and rotate the locating pin (10)

approximately 90®fter this, pull out the locating pin 10 A

5. Remove shaft plate 11”

Below are the spare ring (4) and thrial seal (3).

Parts

1. Ensure that the axial seal

(3) and the left support ring

(4) are machined

The groove is intact. Shaft plate |

The slot of (1) must be as shown in the figure
Look up.

2. Install the locating pin (10) first,

as shown in the fige. And then put it inside
The gear (9) and the locating pin

(10) are rotated about 90°

3. Install the pinion shaftl7) and make sure it is not pinned
(10)blocking, as shown in the figure.
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4. Install pinion gear segment (11) and inner gear segr{i&)t
To ensure that the belt

There are two beveleddes of the inner gear segme(it2)
shown in the pinionTop of wheel segmer{L1) (green marked).

5. Place the sealingller (13) and the rod sprin{.6).
Rod spring (16) is fixed in the sh@iB)through the shaft plate I (1)

6. The section spring Il (15) is placed so that the two bows
pressed against the sealing rads shown in the figure.

7. To press against the inner gear segment with the bow piek®
same way instal

8. The axillare 1l 2 Install close to housing, otherwise possible
can damage the cover plate19” the bearing bushing 6~ .

The hydraulic system

9. Check the green-fng (20)and check the gsition on the cover
plate (19) Install the flexible axial seal (3) first, then the right side
Ring (5). Cover the axial seal (3) and the right side with grease

It is helpful to use the ring (5), which makes assembly easier.
Direct sellingnust be located in cover plate (19) or housing (18)

10. Measure the clearance between eowlate (19) and housing
(18).If clearance is greater than 0.6 mm (0.024 in.), axial plate
Or the seal may slip and remove the pump again!

11. Tighten 4 screws thi50 Nm (37 Ibft).

Note: if the pump is properly assembled, the pinion shaft should be capable of manual rotation.
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6-4. Multi-way and priority valves

6-4-1 Appearance and specifications

The multiway valve adopts twqiece four body type. The hydrba oil from the working oil pump is
controlled by the multway valve stem to distribute the higbressure oil to the lifting cylinder or tilt
cylinder. There are safety valve and detfking valve inside the mulivay valve. The safety valve is set on
the upper side of the oil inlet of the multvay valve to control the system pressure; The-krdking valve is*®
set on the tilt valve plate, which is mainly used to prevent serious consequences caused by misoperation
the control lever of the tilt cylindr without pressure source. A check valve is installed between the oil inlet
and the oil suction port of the lifting valve plate, and between the oil inlet of the lifting valve plate and the
oil inlet of the tilt valve plate.

000

1. Safety valve

2. Lifting linkage

3. Inclined coupling
4. Attachment

5.0il return port

o ©

6-4-2. How does this work

The multi way valve adopts the two piece four body type. The hydraulic oil from the working oil pump is
controlled by the multi way valve stem thstribute the high pressure oil to the lifting oil cylinder or the tilt
oil cylinder.There are safety valve and detfking valve inside the multi way valve.The safety valve is set on
the upper side of the oil inlet of the multi way valve to control gystem pressure; the sdlicking valve is
set on the tilt valve plate, which is mainly used to prevent serious consequences caused by wron
operation of the control rod in the case of no pressure source of the tilt cylinder.A check valve is installe
between the oil inlet and the oil suction port of the lifting valve plate, and between the oil inlet port of the
lifting valve plate and the oil inlet port of the tilting valve plate

The pressure of the main safety valve has been adjusted before delivery, and the user is not
A& allowed to adjust and disassemble it at will.

The priority valve measures the hydraulic oil to the control valve and steering unit after receiving the oi

from the main hydraulic pumpn order to always give priority to the steerings®m when steering is
required.
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