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FOREWORD

Before operating the electric reach truck, read this ORIGINAL INSTRUCTION HANDBOOK carefully and understand the usage of the truck completely. Improper operation could create danger. This handbook describes the usage of different electric stackers. When operating and servicing the truck, make sure, that it applies to your type.

Keep this handbook for future reference. If this or the warning/ caution labels are damaged or got lost, please contact your local dealer for replacement.

This truck complies with the requirements according to EN 3691-1 (Industrial trucks- safety requirements and verification, part 1), EN 12895 (Industrial trucks- electromagnetic compatibility), EN 12053 (Safety of industrial trucks- test methods for measuring noise emissions), EN 1175 (Industrial truck safety – electrical requirements), assumed the truck is used according to the described purpose. The noise level for this machine is 70 dB(A) according to EN 12053.

ATTENTION：

· Environmentally hazardous waste, such as batteries, oil and electronics, will have a negative effect on the environment, or health, if handled incorrectly.
· The waste packages should be sorted and put into solid dustbins according to the materials and be collected disposal by local special environment protection bureau. To avoid pollution, it’s forbidden to throw away the wastes randomly.
· To avoid leaking during the use of the products, the user should prepare some absorbable materials (scraps of wooden or dry duster cloth) to absorb the leaking oil in time. To avoid second pollution to the environment, the used absorbable materials should be handed in to special departments in terms of local authorities.
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Our products are subject to ongoing developments. Because this handbook is only for the purpose of operating /servicing the stacker, therefore please have understanding, that there is no guarantee out of particular features out of this handbook.
NOTE: On this manual, the left sign means warning and danger, which can lead to death or serious injury if not followed.

Copyright 

The copyright remains with the company, mentioned on the CE- certificate at the end of this document or, if sold within the USA, with the company, mentioned on the company sticker.
1. Overview
1.1 Introduction –maintenance safety precautions
Maintenance work may cause injuries. Always take care to perform work safe, at least observing the

following. It is of utmost importance that maintenance personnel pay strict attention to these warnings

and precautions to avoid possible injury to themselves, others or damage to the equipment. A

maintenance program must be followed to ensure that the machine is safe to operate.

The specific precautions to be observed during maintenance are inserted at the appropriate point in the

manual. These precautions are, for the most parts, those that apply when servicing hydraulic and larger

truck component parts.
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MODIFICATION OF THE TRUCK WITHOUT CERTIFICATION BY A RESPONSIBLE

AUTHORITY THAT THE TRUCK IS AT LEAST AS SAFE AS ORIGINALLY MANUFACTURED, IS A

SAFETY VIOLATION.
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SINCE THE TRUCK MANUFACTURER HAS NO DIRECT CONTROL OVER THE

FIELD INSPECTION AND MAINTENANCE, SAFETY IN THIS AREA RESPONSIBIUTY OF THE

[image: image89.wmf]OWNER OR OPERATOR.
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FAILURE TO COMPLY WITH SAFETY PRECAUTIONS, LlSTED IN THIS SECTION

MAY RESULT DEATH AND INJURY.
· [image: image91.wmf]When carrying out any operation or maintenance, only trained and experienced personnel can carry out the work.
· When carrying out any operation or maintenance, carefully read operation and maintenance handbook. 
· Read all the precautions given on the decals which are fixed to the truck.
· Be sure you fully understand the content of the operation. It is important to prepare necessary tools and parts for maintaining the truck. 
· [image: image92.jpg]


Personal safety should always be considered first when maintaining the vehicle. Do not move large parts without mechanical equipment. Do not place heavy objects in unstable positions. When raising a part of the equipment, be sure to provide adequate support.
· [image: image93.jpg]Software Version 1.04.00.00

¢

CU,ETIS

foading




It should be noted that the machines hydraulic systems operate at extremely high potentially dangerous pressures. Every effort should be made to relieve any system pressure prior to disconnecting or removing any portion of the system. Relieve system pressure by cycling the applicable control several times with the engine(motor) stopped and ignition on, to direct any line pressure back into the reservoir. Pressure feed lines to system components can then be disconnected with minimal fluid loss.
· Remove all rings, watches and jewelry when performing any maintenance.[image: image94.jpg]
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Wear well-fitting helmet, safety shoes and working Clothes When drilling grinding or hammering always. Wear protective goggles. Always do up safety clothes properly so that they do. Not catch on protruding parts of machines. Do not wear oily clothes. When checking, always release battery plug. DO NOT KEEP LONG HAIR UNRESTRAINED, OR LOOSE-FITTING CLOTHING AND NECKTIES WHICH ARE APT TO BECOME CAUGHT ON OR ENTANGLED IN EQUIPMENT[image: image96.png]ﬂitf?




· During maintenance do not allow any unauthorized person, to stand near the machine.
· [image: image97.png]


Flames should never be used instead of lamps. Never use a naked flame to check leaks or the level of oil or electrolyte.

· [image: image98.jpg]


Immediately remove any oil or grease on the floor of the operator’s compartment or on the handrail. It is very dangerous if someone slips while on the machine.
· Always use pure oil or grease, and be sure to use clean containers.
· [image: image99.jpg]


Oil is a dangerous substance. Never handle oil, grease or oily clothes in places where there is any fire or flame. As preparation for use of fire extinguishers and other fire- fighting equipment.
· Keep the battery away from fire hazards. The generated gases are explosive.

· Store all the oils in a specified place. Do not smoke at the working place.
· Battery should always be disconnected during replacement of electrical components.
· [image: image100.jpg]%Y%)



Always use the grades of grease and oil recommended by NOBLELIFT choose the viscosity specified for the ambient temperature.
· Exhaust gas is dangerous, provide ventilation when working in a closed space.
· Avoid breathing dust that may be generated when handling components containing asbestos fibers. Wear a gas mask if necessary.
· [image: image101.jpg]


When working on top of the machine, be careful not to lose your balance and fall.

· Hand a caution sign in the operator’s compartment (for example “Do not start” of “Maintenance in progress”). This will prevent anyone from starting or moving the machine by mistake.
· When welding on the machine or working on the electrical system, ALWAYS turn the key switch OFF and remove the battery plug from the battery. Park the machine on firm, flat ground. Lower the fork to the min. height and stop the motor.

· Sulfuric acid in battery electrolyte is poisonous. It is strong enough to

burn skin and eat holes in clothing. If you spill acid on your clothes or

skin, immediately flush with large quantities or water.

· When working on the battery, wear goggles or safety glasses. If splashed into the eyes, flush with water and get medical attention immediately.
· Battery terminals touched by metal objects can cause short circuit and burn you. Keep tools away from the terminals.

· Keep sparks, lighted matches, and open flame away from the top of battery. Battery (hydrogen) gas can explode.

· When disassembling and assembling the battery, make sure that the battery terminals (+, –) are correctly connected.

· If water gets into the electrical system, abnormal operation or failure can result. Do not use water or steam on sensors, connectors and instruments in the cab.

· Do not handle electrical equipment while wearing wet gloves, or in wet places, as this can cause electric shock.

· [image: image102.jpg]


When working with other, choose a group leader and work according to his instructions. Do not perform any maintenance beyond the agreed work.
· Unless you have special instructions to the contrary, maintenance should always be carried out with the motor stopped. If maintenance is carried out with the motor running, there must be two technicians present: One operating the stacker and the other one performing the maintenance. In such a case, never touch any moving part.

· Before making adjustment, lubricating or performing any other maintenance, shut off all power supply. 
· When removing parts containing O-ring Gaskets or seal clean the mounting surface and replace

with new sealing parts.

· Thoroughly clean the machine. In particular, be careful to clean the grease fittings and the area

[image: image103.jpg]CAUTION HEAVY



around the dipsticks. Be careful not to let any dirt or dust into the system.

· Use only approved nonflammable cleaning solvents.

· When changing the oil or fitter, check the drained oil and filter for any signs of excessive metal

particles or other foreign materials.

· Always use NOBLELIFT genuine parts for replacement. ENSURE REPLACEMENT PARTS OR COMPONENTS ARE IDENTICAL OR EQUIVALENT TO ORIGINAL PARTS OR COMPONENTS.

· When checking an open gear case, there is a risk of dripping things in. Before removing the covers

to inspect such cases, empty everything from your pockets. Be particularly careful to remove

wrenches and nuts. 

1.2 Measurement conversions
Length
	Unit 
	cm 
	m 
	km 
	in 
	ft 
	yd 
	mile 

	cm 
	1 
	0.01 
	0.00001 
	0.3937 
	0.03281 
	0.01094 
	0.000006 

	m 
	100 
	1 
	0.001 
	39.37 
	3.2808 
	1.0936 
	0.00062 

	km 
	100000 
	1000 
	1 
	39370.7 
	3280.8 
	1093.6 
	0.62137 

	in 
	2.54 
	0.0254 
	0.000025 
	1 
	0.08333 
	0.02777 
	0.000015 

	ft 
	30.48 
	0.3048 
	0.000304 
	12 
	1 
	0.3333 
	0.000189 

	yd 
	91.44 
	0.9144 
	0.000914 
	36 
	3 
	1 
	0.000568 

	mile 
	160930 
	1609.3 
	1.6093 
	63360 
	5280 
	1760 
	1 


1mm=0.1cm, 1m=0.001mm

Area
	Unit 
	cm2 
	m2 
	km2 
	a 
	ft2 
	yd2 
	in2 

	cm2 
	1 
	0.0001 
	– 
	0.000001 
	0.001076 
	0.000012 
	0.155000 

	m2 
	10000 
	1 
	0.000001 
	0.01 
	10.764 
	1.1958 
	1550.000 

	km2 
	– 
	1000000 
	1 
	10000 
	1076400 
	1195800 
	– 

	a 
	0.01 
	100 
	0.0001 
	1 
	1076.4 
	119.58 
	– 

	ft2 
	– 
	0.092903 
	– 
	0.000929 
	1 
	0.1111 
	144.000 

	yd2 
	– 
	0.83613 
	– 
	0.008361 
	9 
	1 
	1296.00 

	in2 
	6.4516 
	0.000645 
	– 
	– 
	0.006943 
	0.000771 
	1 


1ha=100a, 1mile2=259ha=2.59km2

Volume
	Unit
	cm3 = cc 
	m3 
	l 
	in3 
	ft3 
	yd3 

	cm3 = m l 
	1 
	0.000001 
	0.001 
	0.061024 
	0.000035 
	0.000001 

	m3 
	1000000 
	1 
	1000 
	61024 
	35.315 
	1.30796 

	l 
	1000 
	0.001 
	1 
	61.024 
	0.035315 
	0.001308 

	in3 
	16.387 
	0.000016 
	0.01638 
	1 
	0.000578 
	0.000021 

	ft3 
	28316.8 
	0.028317 
	28.317 
	1728 
	1 
	0.03704 

	yd3 
	764529.8 
	0.76453 
	764.53 
	46656 
	27 
	1 


1gal(US)=3785.41 cm3=231 in3=0.83267gal(US)

Weight
	Unit
	g 
	kg 
	t 
	oz 
	lb 

	g 
	1 
	0.001 
	0.000001 
	0.03527 
	0.0022 

	kg 
	1000 
	10 
	0.001 
	35.273 
	2.20459 

	t 
	1000000 
	1000 
	1 
	35273 
	2204.59 

	oz 
	28.3495 
	0.02835 
	0.000028 
	1 
	0.0625 

	lb 
	453.592 
	0.45359 
	0.000454 
	16 
	1 


1 tone (metric)= 1.1023 ton(US)=0.9842 ton(UK)
Pressure
	Unit
	kgf/cm2 
	bar 
	Pa=N/m2 
	kPa 
	lbf/in2 
	lbf/ft2 

	kgf/cm2 
	1 
	0.98067 
	98066.5 
	98.0665 
	14.2233 
	2048.16 

	bar 
	1.01972 
	1 
	100000 
	100 
	14.5037 
	2088.6 

	Pa=N/m2 
	0.00001 
	0.001 
	1 
	0.001 
	0.00015 
	0.02086 

	kPa 
	0.01020 
	0.01 
	1000 
	1 
	0.14504 
	20.886 

	lbf/in2 
	0.07032 
	0.0689 
	6894.76 
	6.89476 
	1 
	144 

	lbf/ft2 
	0.00047 
	0.00047 
	47.88028 
	0.04788 
	0.00694 
	1 


kgf/cm2=735.56 Torr(mmHg)=0.96784atm
Standard tightening torque

The following charts give the standard tightening torques of bolts and nuts.

METER TABLE

	Classification
	4T, 5T 
	10T 

	Bolt type
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	Bolt size
	Torque kgf · m (lbf · ft) 
	Torque kgf · m (lbf · ft) 

	M4
	0.2 ± 0.02 
	0.4 ± 0.04 

	M5
	0.3 ± 0.03 
	0.8 ± 0.08 

	M6
	0.5 ± 0.05 
	1.4 ± 0.14 

	M8
	1.2 ± 0.12 
	3.3 ± 0.3 

	M10
	2.3 ± 0.23 
	6.5 ± 0.7 

	M12
	4.0 ± 0.4 
	11.3 ± 1.1 

	M14
	6.4 ± 0.6 
	17.9 ± 1.8 

	M16
	9.5 ± 0.9 
	26.7 ± 2.7 

	M18
	13.5 ± 1.4 
	38.0 ± 3.8 

	M20
	18.6 ± 1.9 
	52.2 ± 5.2 

	M22
	24.7 ± 2.5 
	69.4 ± 6.9 

	M24
	32.1 ± 3.2 
	90.2 ± 9.0 

	M30
	62.6 ± 6.3 
	176.1 ± 17.6 

	M36
	108.2 ± 10.8 
	304.3 ± 30.4 

	M42
	171.8 ± 17.2 
	483.2 ± 48.3 

	M45
	211.3 ± 21.1 
	594.3 ± 50.4 


INCH TABLE

	
	4T, 5T 
	10T 

	Classification Bolt type

	[image: image4.jpg]



	[image: image5.jpg]





	Bolt size
	Torque kgf · m (lbf · ft) 
	Torque kgf · m (lbf · ft) 

	1/4 
	0.6 ± 0.06 
	1.7 ± 0.2 

	5/16 
	1.2 ± 0.12 
	3.0 ± 0.3 

	3/8 
	2.0 ± 0.20 
	5.6 ± 0.5 

	7/16 
	3.2 ± 0.32 
	8.9 ± 0.9 

	1/2 
	4.7 ± 0.47 
	13.4 ± 1.3 

	9/16 
	6.8 ± 0.68 
	19.0 ± 1.9 

	5/8 
	9.3 ± 0.93 
	26.1 ± 2.6 

	3/4 
	16.0 ± 1.60 
	45.1 ± 4.5 

	7/8 
	25.5 ± 2.55 
	71.6 ± 7.2 

	1 
	38.0 ± 3.80 
	106.9 ± 10.7 

	1-1/8 
	54.1 ± 5.41 
	152.2 ± 15.2 

	1-1/4 
	74.2 ± 7.42 
	208.9 ± 20.9 

	1-3/4 
	98.8 ± 9.88 
	277.8 ± 27.8 

	1-1/2 
	128.2 ± 12.82 
	360.7 ± 36.1 


The torque in above table shall not be applied to nylon or nonferrous bolts or washer. The same is valid for not standardized ones.
H Newton meter : 1 Nm = 0.1kgf
	Diameter(mm)
	Width(mm)
	Torque

	
	
	kgf·m
	N·m

	10
	14
	6.7 ± 0.7
	66.7 ± 6.8

	12
	17
	11.5 ± 1
	112 ± 9.8

	16
	22
	28.5 ± 3
	279 ± 29
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                   PF THREAD            O-ring      Connector
	Thread 
	Torque (kgf·m) 

	1/8 
	1.1 ± 0.1 

	1/4 
	2.6 ± 0.2 

	3/8 
	4.6 ± 0.3 

	1/2 
	8.5 ± 0.4 

	3/4 
	19 ± 1.0 

	1 
	33 ± 2.0 
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Connector                  O-ring         Swivel-nut         Hose
	Tube O.D (inch)
	Thread(in)
	Torque (kgf·m)

	1/2
	UN  13/16 – 16
	9.5 ± 0.95

	3/4
	UN 1 3/16 – 12
	18 ± 1.8

	1
	UN 1 7/16 – 12
	21 ± 2.1


Replacement tool for electrical plug-in connection
	No.
	Pics
	Application

	1
	[image: image8.jpg]



	Remove pin

	2
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	Install pin



	3
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	Loose lock

	4
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	Two-hole lock

	5
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	Four-hole lock

	6
	[image: image13.jpg]



	Remove pin


2 Specifications
2.1 Overview of the main components
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Fig. 1: Overview of main components[image: image105.png]



1. Seat assembly
2. Accelerator pedal
3. Brake pedal
4. Safety pedal switch

5. Central control unit
6. Steering wheel
7. Key switch
8. Display
9. Overhead guard

10. Mast
11. Load wheel
12. Guide roll

13. Battery
14. Guide roll

Main technical data
[image: image15.wmf]
Fig.: Structure schematic drawing
2.2 Specification table
Table: Main technical data for standard version
	

	Distinguishing mark
	1.1
	Manufacturer (abbreviation)
	
	NOBLELIFT

	
	1.2
	Manufacturer’s type designation
	
	OPX15

	
	1.3
	Drive: electric (battery type, mains, ...), diesel, petrol, fuel gas
	 
	Battery type

	
	1.4
	Operator type: hand, pedestrian, standing, seated, order-picker
	 
	Seated

	
	1.5
	Rated capacity/ rated load
	Q (t)
	1.5

	
	1.6
	Load centre distance 
	c (mm)
	600

	
	1.8
	Load distance, centre of drive axle to fork
	x (mm)
	146

	
	1.9
	Wheelbase
	y (mm)
	1820

	
	1.10
	Contre drive wheel/ Counter weight
	z (mm)
	255

	Weight
	2.1
	Service weight (with battery)
	kg
	6300

	Chassis
	3.1
	Tires
	 
	Polyurethane (PU)

	
	3.2
	Tire size, front (load wheel)
	(xW (mm)
	400×152

	
	3.3
	Tire size, rear (drive wheel)
	(xW (mm)
	330×178

	
	3.5
	Wheels, number front/ rear(x=driven wheels)
	 
	2/1x

	
	3.7
	Tread, rear 
	b11 (mm)
	1342

	Dimensions
	4.2
	Height, mast lowered
	h1（mm）
	2950/3280/3610/3950/4280/4610

	
	4.3
	Free lift
	h2（mm）
	1930/2260/2590/2920/3250/3580

	
	4.4
	Lift
	h3（mm）
	5500/6500/7500/8500/9500/10500

	
	4.5
	Height, mast extended
	h4（mm）
	6860/7860/8860/9860/10860/11190

	
	4.7
	Height of overhead guard (cabin)
	h6（mm）
	2200

	
	4.8
	Seat height relating to SIP/ stand height
	h7 (mm)
	1120

	
	4.19
	Overall length
	l1(mm)
	3306

	
	4.2O
	Length to face of fork 
	L2 (mm)
	3060

	
	4.21
	Overall width
	b1 (mm)
	1270/1520

	
	4.22
	Fork dimensions DIN ISO 2331
	s/e/l (mm)
	50/125/1150

	
	4.23
	Fork carriage ISO 2328, class/ type A, B
	
	2/A

	
	4.24
	Fork-carriage width
	b3 (mm)
	860

	
	4.25
	Fork spread
	b5 (mm)
	260/ 830

	
	4.27
	Width across guide rolls
	b6 (mm)
	1600

	
	4.29
	Reach, lateral
	b7 (mm)
	1320

	
	4.31
	Ground clearance, laden, below mast
	m1（mm）
	75

	
	4.32
	Ground clearance, centre of wheelbase
	m2 (mm)
	75

	
	4.33
	Aisle width for pallets 1000×1200 crossways 
	Ast (mm)
	1700

	
	4.34
	Aisle width for pallets 800×1200 lengthways 
	Ast (mm)
	1700

	
	4.35
	Turning radius 
	Wa (mm)
	2100

	
	4.42
	Pallet width 
	b12 (mm)
	1200

	
	4.43
	Pallet length  
	l6 (mm)
	800/1200

	Performance
	5.1
	Travel speed, laden/ unladen 
	km/h
	8/8.5

	
	5.2
	Lift speed, laden/ unladen
	m/s
	0.2/0.3

	
	5.3
	Lowering speed, laden/ unladen
	m/s
	0.4/0.4

	
	5.4
	Reaching speed, laden/ unladen
	m/s
	0.15/0.15

	
	5.8
	Max. gradeability, laden/ unladen
	%
	5

	
	5.10
	Service brake
	 
	Regenerative braking/hydraulic braking

	
	5.11
	Parking brake
	
	Electromagnetic Braking

	Electric-engine
	6.1
	Drive motor rating S2 60min
	kW
	7

	
	6.2
	Lift motor rating at S3 15% 
	kW
	12.5

	
	6.3
	Battery acc. to DIN 43531/35/36 A, B, C, no
	 
	A, 9PZS900

	
	6.4
	Battery voltage/ nominal capacity K5
	V/ Ah
	48/900

	
	6.5
	Battery weight
	kg
	1550

	Addition data
	8.1
	Type of drive unit
	 
	Three-phase AC

	
	8.2
	Operating pressure
	(bar)
	150

	
	8.3
	Oil volume
	(l/min)
	40

	
	8.4
	Sound pressure level at driver’s seat
	dB(A)
	＜70

	
	8.6
	Steering design
	
	Electronic steering

	Note： 


	Table of working device parameters of OPX15

	Designation
	Lift

h3 mm
	Free lift

h2 mm
	Height, mast lowered

h1 mm
	Height, mast extended

h4 mm
	Weight kg

	Three stage mast FFL

(Full Free Lift)
	5500
	1930
	2950
	6860
	2220

	
	6500
	2260
	3280
	7860
	2340

	
	7500
	2590
	3610
	8860
	2460

	
	8500
	2920
	3950
	9860
	2580

	
	9500
	3250
	4280
	10860
	2700

	
	10500
	3580
	4610
	11190
	2820


3．DRIVE WHEEL

3.The overview of drive assembly

 (213346013501) 
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	No.
	Item Code
	Mark
	Item Description
	Qty.
	Substitute
	Note

	1
	940700100003
	
	 Brake
	1
	
	

	2
	212298510001
	
	Encoder
	1
	
	

	2.01
	921800200011
	
	Encoder
	1
	
	

	3
	910200200061
	1
	Screw 
	6
	
	

	4
	910400500006
	1
	Spring Washer
	10
	
	

	5
	212133510010
	
	Proximity Switch
	1
	
	

	6
	910100300096
	1
	Bolt
	2
	
	

	7
	910400500008
	1
	Spring Washer
	8
	
	

	8
	910400100008
	1
	Flat Washer
	8
	
	

	9
	213321520042
	
	Fixing Plate
	1
	
	

	10
	910100300095
	1
	Bolt
	7
	
	

	11
	213321520022
	
	Plate
	1
	
	

	12
	910100800003
	1
	Bolt
	6
	
	

	13
	941000100008
	
	Gearbox
	1
	
	

	14
	910400100006
	1
	Flat Washer
	3
	
	

	15
	910100300023
	1
	Bolt
	3
	
	

	16
	940900800001
	
	Steering Unit
	1
	
	

	16.01
	921800200012
	
	Encoder
	1
	
	

	17
	213313520000
	
	Gear
	1
	
	

	18
	213313520001
	
	Washer
	1
	
	

	19
	910200200058
	1
	Screw 
	1
	
	

	20
	940300400029
	
	WheelΦ406x152
	1
	
	

	21
	940998520072
	1
	Nut
	7
	
	

	22
	940998520073
	1
	Spring Washer
	7
	
	


In terms of electric，the motor rotates their drive wheels，allowing the vehicle to move forward / backward

Controlled by the controller

The drive motor is connected to the controller through the U, V, and W wires.The controller operates the drive motor based on inputs from a plurality of switches and sensors as well as internal parameter settings.

when the following conditions are met，the drive motor will work：

1 The key switch is on，

2 Pressing the handle（The proximity switch is in the induction area），

3 Determine the direction（Accelerator button），

4 Press the accelerator button（accelerator）

Motor speed detection (encoder)                            

Each drive motor is equipped with an encoder，it is used as a speed sensor.It includes two sensors，And gears are installed on the drive shaft of the motor to interact with both sensors.The gear rotates simultaneously with the drive shaft so that the gear tooth passes periodically through the magnetic field of each sensor. As the top platform of the gear passes through the magnetic field, it is close to the hole sensor, and thus the magnetic flux increases. On the other hand, when the bottom platform passes through the magnetic field, the distance increases and the magnetic flux decreases correspondingly.

The cycle occurs again and the magnetic flux has a waveform that generates a voltage pulse. The controller analyzes the amplitude of the pulse to calculate the rotational speed of the motor. The smaller the amplitude means that the higher the speed of the motor is.

Like other sensors, the encoder also generates the primary signal (signal A) and the reference signal (signal B) through two hole sensors. The order of the generated signals varies according to the direction of rotation.

Overheat protection（Thermal sensor）                               

Each drive motor is equipped with a temperature sensor to prevent overheating. Once the motor is heated to 145°C（293 °F）, the overheating alarm  will be activated, thus limiting the performance of the motor.

Encoder
	Items
	 Specifications

	PPR
	64 pulses per turn

	Connector
	4-pin AMP


Thermal sensor 

	Items
	Specifications

	Part number
	Included in the motor

	Resistivity
	Under 25°C（77°F）  603Ω±3％

	Connector
	2-pin  AMP


3.2 Disassembly/Assembly of the Driving Motor
 1.After removing the electromagnetic brake, loosen the screw and remove the box lid.
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2.Remove encoder and U V W wires.
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3.Remove the steering motor.
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4.Remove the drive motor retaining bolts.
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5.Use the crane flat to lift the motor.
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6.Installation is the reverse process of disassembly.
Stator testing

1. Carefully wipe contaminants on the stator surface using a clean cloth dipped in alcohol

Notes: Contaminants in the stator may cause damage to the coil and therefore to the stator itself.

2. Measurement of resistance per phase (uv,vw,wu) using multimeter

Rated resistance:0.4Ω
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3. Test insulation at 1000 vac and min.10 MΩ using insulation tester.

If there is insulation problem, please replace the new stator.
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Common Fault Analysis of Driving Motor

	Problem
	Possible reasons

	Driving Motor no working
	Switch is not off (battery connector, key switch, proximity switch): Turn off switch. If still not running, use a voltmeter to test the power of the control panel and the current of each switch.

	
	Bad signal. fuse burned: 

check battery connection. Check the connection of the battery Check fuse, driver and logic. 

Replace fuse if burned. Check the drive motor and control panel which possible cause fuse breakage. Some of the reasons are: operating under excessive load, the current limit is too high.

	
	Battery voltage low:

Check the battery terminal voltage. 

Charge the battery if too low. Check if there is one or more defective cell cells.

	
	Incorrect operate sequence

	Drive motor doesn’t work
	Speed sensor(encoder) fault

	Traction does not work during normal operation

	The brake is defective, resulting in excessive resistance. The heat increases, causing the motor to stop. Check braking adjustment.

	
	Too much heat in the control panel for the following reasons: 

Overweight traction load: Reduced duty cycle load. Heat sensor failure: 

These may cause malfunction of the drive motor, failure of the control handle or opening of the drive fuse

	Traction does not last throughout the normal working period.


	The pallet is equipped with too small batteries 

	
	Battery not charged fully during battery charging: Check if battery charges 

Check if battery charger is malfunction.

	
	Battery replacement interval is too long or battery replacement cooling time is too short.

	
	The battery has one or more defective single batteries, causing the rated capacity and capacity of the battery to be below normal:

	
	Due to the failure of the drive system, the drive system consumes too much battery power. Check the brake adjustment. Check the wheel bearings, axles and other mechanical parts for correction to eliminate the failure. Replace the smaller friction tire.

	
	After a work shift, the pallet capacity exceeds its designed capacity without the power available:

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

	
	Battery or control panel wire connection in contact with frame: 

Conduct continuity test and move wire.

Remove wire in sequence until troubleshooting. Fault will be disconnected at the end of the wire.

	
	Wet motor

	The vehicle did not reach its maximum speed


	The battery is not fully charged or the battery is poor

charge the battery. Check the cell of battery. If necessary, please replace the cell of battery

	
	Failure in driving motor, control handle or transmission system 

Check speed in both directions. If you need to adjust the controller, follow the corresponding part of the manual programmer. 

If the drive motor fails, test the motor assembly.

	Slow acceleration of vehicles
	Drive control overheat, temperature induction switch on. 

Note: If temperature is 145°c (293°f), heat – sensoe will issue warning.


4.   Electrical System

4.1Wiring / circuit Diagrams
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Description of electrical components

	Code
	Item
	Code
	Item

	GB
	Battery 48V
	S6
	Battery extraction monitor switch

	S
	Emergency button
	SL
	Mast limit switch

	Mt
	Towering motor
	SLC
	Mast speed limit switch

	Mp
	Pump motor
	SRF
	Move forward limit switch

	Ms
	Steering motor
	SRB
	Move back limit switch

	Et
	Towering controller
	SRC
	Speed limit switch for moving back and forth

	Ep
	Pump controller
	S7
	Lithium battery switch

	Es
	Steering controller
	D
	Diode

	Ed
	Display
	HA1
	Horn

	SQ
	0°proximity switch
	HL1
	Warning signal light

	SR
	Steering wheel
	HL2, HL3
	Front lamp

	SEAT
	Seat switch
	HL4
	Brake lamp

	FU01
	Fuse 500A
	FM
	Fan

	AS
	Accelerator
	HD
	Display

	SY
	Key switch
	HC
	Camera

	Kmt
	Main contactor
	SF
	Flasher

	YV
	Lowering electromagnetic valve coil
	HL5
	Left signal light

	YB
	Electromagnetic brake
	HL6
	Right signal light

	B
	AC converter
	HL7
	Reversing light

	SA
	Pedal switch
	HA2
	Buzzer

	FU1~FU4
	Fuse 10A
	K1
	Brake relay

	S1
	Horn button
	K2
	Astern relay

	S2
	Lamp button
	EM
	CAN communication

	S3
	180°/ 360°switch
	EV
	Valve control

	S4
	Brake switch
	
	

	S5
	Travel speed limit switch
	
	


4.2 Controller(221046033002)
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Controller (221046033002)

	No.
	Item Code
	Mark
	Item Description
	Qty.
	Substitute
	Note

	1
	921400100004
	
	Controller
	1
	
	

	2
	921400100043
	
	Controller
	1
	
	

	3
	921400100042
	
	Controller
	1
	
	

	4
	920700100008
	
	Contactor
	1
	
	

	5
	920100400004
	　
	Fuse Holder
	1
	
	

	6
	920100200002
	　
	Fuse
	4
	
	

	7
	921400100043
	　
	Controller
	1
	
	


5. Hydraulic System
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The hydraulic system operates a plurality of actuators by pressurized oil from the autonomous hydraulic pump and draws oil discharged from these actuators.

1. The pump motor which is controlled by the controller drives the main hydraulic pump.

2. The main hydraulic pump uses the rotating force output from the motor to pressure the oil in the hydraulic tank and conveys the oil to the lifting cylinder.

3. The hydraulic tank stores the hydraulic oil returned from the cylinder. The stored oil is suncted by the main hydraulic pump for reuse.

The pump motor is connected to the pump motor controller through the pump contactor and (B-)line. The controller runs the pump motor according to the input of the lifting switch and sensor.

The pump motor operates when the following conditions are met：

The key switch is on.

Upper limited switch is closed.

The lift switch of the control lever is closed.

Pump contactor is in the suction state.
5.1 Lift Unit (213346032501)
[image: image27.jpg]213346032501





02 Lift Unit(213346032501)

	No.
	Item Code
	Mark
	Item Description
	Qty.
	Substitute
	Note

	1
	950800200008
	
	Gear Pump
	1
	
	

	2
	910200200077
	1
	Screw 
	2
	
	

	3
	910400500007
	1
	Spring Washer
	6
	
	

	4
	910400100007
	1
	Flat Washer
	6
	
	

	5
	910200200057
	1
	Screw 
	8
	
	

	6
	910400500006
	1
	Spring Washer
	8
	
	

	7
	910400100006
	1
	Flat Washer
	8
	
	

	8
	212132520000
	
	Mounting Plate
	2
	
	

	9
	910200200079
	1
	Screw 
	4
	
	

	10
	910300100007
	1
	Nut
	4
	
	

	11
	920900100027
	
	Motor
	1
	
	

	11.01
	921800200013
	
	Encoder
	1
	
	


5.2 Disassembly of the Pump Motor



1. Disconnect the cable from the U, V and W terminals, and pull out the encoder and temperature sensor.
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2. Disconnect the hose from the hydraulic pump.

[image: image29.jpg]



3. Remove the fastening bolts and take out the motor.
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Mounting Torque：55±10 N·m（40±7 lb·ft）

4. Install the pump motor in reverse orders.

5.3 Replacing the Seal Rings of the Lifting Cylinder
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	1.Remove the cylinder head using the crescent wrench
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	2.Pull out the piston rod，remove the support ring on the shaft
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	3.Take out the dust ring, baffle ring and Y-ring from the cylinder head with a flat-head screwdriver
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	4.Remove the O-ring and retaining ring from the cylinder cap, then do the maintenance. The installation process is the reverse process of disassembly.


5.4 Common Faults of Pump Motor

	Problem
	Possible reasons

	Hydraulic motor doesn’t work
	Bad connection or fuse burning. 

Check the battery connection. 

Check the key fuse. 

Check if hydraulic pump motor is likely to cause fuse burning.

	
	The key switch or pump station contactor is not turned off. 

Turn off the key switch. Check the power of pump station contact coil and pump station contactor with multimeter. 

Check the voltage output and upper limit switch of pin-4 in the meter. The key switch must be turned off, the rising button and the pump station connector ,then make the power steering function run.

	
	Insufficient voltage. 

Charge or replace batteries. 

Check for one or more defective battery cells in battery.

Check cable terminals are tightly aligned with battery terminals and control panel connectors. Check cable internal wires are broken.

	
	The lift and drive system is not operating correctly.

	The battery will not continue to work properly


	The battery installed on the vehicle is too small. According to the working hours, choose the appropriate battery capacity.

	
	The battery is not fully charged during the battery charging operation. 

Check if battery is balance-charging (charging makes the proportion of all batteries is the same). Check if battery charger defects

	
	The battery charging interval is too long or the rechargeable battery cooling time is too short. 

Reduce battery duration. 

Please extend the cooling time of the battery before it can be put into use.

	
	Batteries have one or more defective battery cells, which may result in lower rated capacity and battery capacity. 

Test and identify defective cells. Replace defective cells. 

Battery units are connected in series. A bad battery causes high resistance in series with other batteries. This reduces the speed of the motor. This may occur when other batteries are almost fully charged.


5.4 Common Fault of Hydraulic Pump 

	Problem
	Possible reasons

	
Pump noise
	Low oil level

	
	oil thick

	
	limit to the inlet line of the pump

	
	Worn parts in the pump.

	
	Oil dirty

	
	Air leaks into the inlet line

	High temperature
	Low oil level

	
	oil channel limited

	
	Safety valve settings are too low

	
	Oil thin

	
	Air leakage in the system

	
	Pump wear is too high

	
	The system operates at too high a pressure. 

The safety valve is too high. Restrictions in flow control valves, check valves and oil routes.

	Pump seal oil leakage
	Seal is worn 

	
	Pump inside worn

	
	Too low an oil level in the tank causes the seal to be sucked

	
	During installation, seal is cut on the shoulder of the pump or keyway.

	
	Sealed lips dry and hardened by heat.

	Pump can’t convey hydraulic
	Low oil in tank

	
	Restrictions on the pump inlet pipeline

	
	air leakage in the inlet pipe. Loose bolts. Defects in the inlet pipe.

	
	viscosity of the oil is wrong

	
	Pump worn too much

	
	pump shaft fault

	
	The bolts of the pump do not have the correct torque


6. Battery

6.1 Battery Use and Maintenance
· Only qualified personnel are allowed to service or charge the batteries. The instructions of this manual and battery manufacturer’s manual must be observed. 

· The batteries are lead acid batteries.

· Recycling of batteries must comply with national regulations.

· When disposing of the batteries, it is not allowed to use an open flame, which may cause a gas explosion. 

· In the area of battery charging neither burning materials nor burning liquids are allowed. Smoking is prohibited and the charging area must be ventilated. 

· Park the truck securely before starting charging or installing/replacing the batteries. 

· Before finishing the maintenance work, make sure, that all cables are connected correctly and that there are no disturbing towards other components of the truck. 

In the process of charging or operating, due to water evaporation, check the electrolyte weekly, distilled water should be added to the battery regularly, the electrolyte level must be maintained between the MAX. and the MIN. level. Start charging after filling distilled water.

Distilled water supplement and filling quantity are indicated as below
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Fig.: Electrolyte level
Note: When the electrolyte level is found insufficient, do not replenish the acid (check
the specific gravity after fully charged). The battery replenisher must be distilled water! 

After charging, the standard specific gravity of the electrolyte is 1.28g/ml.
The truck is equipped with the following lead-acid battery:
48V 9PzS 900AH (standard configuration) [1074x820x650 mm (LxWxH)]

IT IS ONLY ALLOWED TO USE THE LEAD-ACID BATTERIES. 

THE WEIGHT OF BATTERY HAS AN INFLUENCE TO THE TRUCK’S STABILITY. 

PLEASE CONSIDER THE MAXIMUM AND MINIMUM WEIGHT OF THE BATTERY, WHICH SHOULD MATCH WITH THE REQUIRED BATTERY WEIGHT ON ID PLATE.
6.2 Replacement
Park the truck safely, follow the steps described below to pull out the battery, turn off the key switch (2), press the emergency button (1), disconnect the battery connector (15), and lift the battery directly.

Be aware that battery may tip over if the equipment is unsafe. Installation is in reverse order of removal. 
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Fig.: Battery extraction
Please follow the steps below:

Step 1: Move the truck to the battery carrier and align with each other.

Step 2: Remove the battery side panel and battery baffle.

Step 3: Press the wire release button of the electric winch, pull out the wire rope and make it go around the pulley on the battery holder, and hang it on the battery box as shown in Fig b.

Step 4: Press the wire retract button of the electric winch, the battery will be pulled out.

If you need to move the battery to the battery compartment of the truck as shown in Fig d, hang the wire rope directly on the battery, press the retract button of the electric winch.

6.3 Battery Indicator and Alarm
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Fig: Display

State of charge (SOC) of the battery is displayed on the right side of the indicator, if the battery is fully charged, the indicator displays 100% (10 segments), when SOC of battery is 20%, the battery symbol will light on (the sixth one from left in figure 11), indicating the battery needs charging. When SOC of the battery is 10%, the prohibition symbol will light on (the fourth one from left in figure 11), the lifting function is not available but slow travelling is available.

When the battery is removed, the indicator will display TRA: 5.7, the travelling is not available but mast movement (extended/ retracted) is available, and the maximum lifting height is about 600mm.

There is a “Mode” button on the right side of the indicator, you can switch the drive mode by operating “Mode” button, shown as upper left corner in Fig

H
    Mode
    high speed mode     top speed drive 10Km/h 

S

Mode

normal mode


top speed drive 8.4Km/h
E

Mode

economic mode

top speed drive 6.3Km/h

When switch to economic mode, slow speed (turtle) symbol is on (the first indicator from left in Fig 13).
6.4 Charging

· Before charging ensure that an appropriate charger is used for charging.
· Please fully understand the instructions of the charger manual before using.

· Please follow these instructions.

· The room for charging must be ventilated.
Park the truck at a specific secured area with a dedicated power supply. Lower fork and remove load.

Turn the truck off and connect the battery connector with the charger. 

The charger starts charging the battery.

Disconnect the battery connector and the charger when charging is completed.

Connect the battery connector to the truck.

6.5 Battery Test

A. Check the battery state

Weak battery may cause the problem of the controller or the power supply circuit. Before troubleshooting faults in other areas, ensure the battery is in good condition.

Preliminary steps

   Verify that the polarity on the battery connector and control panel is correct. The positive cable shall be located at the fuse(box)，the negative cable shall be located at the negative terminal of the control panel.
B. Battery load test while vehicle is running
1. Turn the range switch on the multimeter to read the battery voltage.
2. Connect the multimeter lead between B+ and B- of the controller

3.In the safe area, operate the hydraulic system(load), and then read the voltage indicated on the multimeter.
4.If the voltage is less than the limit（38.0V），the battery will need to be charged or repaired, before troubleshooting. If the charger cannot charge the battery, please connect a set of batteries larger than 38.0V to charge the low voltage battery
When the vehicle is not running, the battery problem shall be the considered first.
C Battery low voltage test
1. While the pump motor is running and the vehicle is power on，measure the voltage of each unit.

2. The normal voltage should be between 9.5V and 12V. If the voltage of each unit is less than 9.5V, the battery must be charged or repaired before proceeding with troubleshooting.
3.The index difference between units should not exceed 0.15V, If so, the battery must be evenly charged or repaired.
D Check the insulation of the battery case
The resistance between the wiring and any point in the body of the vehicle should be at least 10,000Ω or higher.
Short circuits in the battery housing would cause many faults.
To prevent problems caused by short circuits, 
Perform the following operations:
1. Disconnect the battery and discharge the controller. Keep the key switch on to discharge the power module. Twice for 30 seconds. 
Note: Failure to discharge the power module may result in electric shock.
2.Randomly measure any component connection or wiring connection related to the vehicle chassis，the minimum resistance is 10,000Ω.If occur any low resistance testing point, the chassis must be removed. 
3. Keep the battery clean at all times to minimize current leakage into the case
4. Ensure that all accessories (e.g. horn and lights) are designed with no case connection (two-wire system)
7.Charger
· Before charging ensure that you are using an appropriate charger for charging the installed battery!
· Before using the charger, please fully understand the instructions of the charger instructions.

· Please follow these instructions!
· The room, where you are charging must be ventilated.
7.1 Overview


The vehicle is not powered when charging, and the meter does not show the amount of electricity. When the AC power is disconnected, turn on the key switch, please check the charging protection line of the charger when the vehicle does not show the power. It should be open while charging, and normally be closed while not charging.
After charging, disconnect the AC connector from the socket and place it in the specified storage space.
7.2 Charger Common Fault
When the charger is connected to the power supply, check the status indicator:

1. If the status indicator is always on, it indicates that the power supply is on 
A. Is the output connector properly connected or is the polarity reversed? (Please connect it before charging it) 
B. Is the battery fully charged? (Please charge after use) 
C. Has the battery worn out? (Please replace the battery) 
2. If the status indicator is not on, it indicates that the charger is not powered on or damaged 
A. Please confirm whether the power plug is in good contact? (Please plug it in before charging it) 
B. Please check whether the power switch is turned on. (Please turn it on and then charge it) 
C. Is the charger damaged? (Please send it to the factory for maintenance)
8．Safety Device
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Emergency button：This switch is the main power switch, which should be pressed immediately in case of emergency to cut off the power supply of the whole truck.

Key switch：This switch is used to turn on or off the power supply of the control circuit, and it should be turned off and the key should be removed when you do not operate the truck or leave the truck.

Foot brake pedal：It is used to control the service brake of the truck.
Tip over protection: To reduce the risk of side tip over of the truck. It’s forbidden to remove the protection.
Pedal switch: Operate the truck with left foot on the foot pedal switch, otherwise it will be failed.
Attention: Emergency button, drive key switch, brake, rollover protection, pedal switch and hydraulic circuit explosion-proof valve are safety devices of the truck. Safety devices and labels above must be kept in good condition, please replace in time in case of damage or absence.

9．MAST ASSEMBLY
Mast assembling:

Mast assembling required equipment:

Lifting equipment:
Driving (5 tons maximum load) or fork lifting (3 tons load capacity and 4.5 m lifting height)

Assistant tools: Wrench S19, S24, S32, S41 and crowbar.

Safety precautions:

Assembling operators must take appropriate training or be trained by professional personnel on-site to guide the assembling operation.

Operators for lifting equipment must get appropriate operating qualifications.

If the truck is directly forked on the crossbeam of the mast, the mast and the fork carriage must be tied together with the protection rope to avoid the risk of slipping.
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Fig: Mast assembling
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Mast fixed rod                              Mast and cargo
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Proportional Valve
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                        Tubing Chain
10.CONSOLE and ERROR CODE
10.1 CURTIS Handheld Console

Operation cautions：

The attention function of the handheld unit is to facilitate vehicle inspection and maintenance. It is not allowed to adjust the controller parameters without the approval of the vehicle manufacturer to avoid vehicle and personal safety accidents.

After the handheld unit modifies the parameters, it will be automatically saved, just turn off the key switch and restart it.

The CURTIS handheld can be connected when the controller is powered on or off. 

Vehicle fault reading process

After connecting the handheld unit to the controller, turn on the key switch

According to the CURTIS handheld unit menu list, find: Faults...

When running the vehicle, the English fault content will appear when the cursor is flashing, please refer to the fault code table for interpretation

Vehicle signal detection 

After connecting the handheld unit to the controller, turn on the key switch

According to the menu list of the CURTIS handheld unit, find: Monitor...

If necessary, open the corresponding sub-item of the detection menu, run the vehicle, and observe the change of the handheld value.

CURTIS Handheld unit menu content

Curtis 1313 handheld programmer is used to configure the Curtis electronic control system. Through this programmer, you can adjust and save the set parameters, real-time monitoring of controller data and fault diagnosis
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The programmer has two interfaces, one for communicating with the electronic control and the other for communicating with the PC. The programmer has a battery box and a memory card slot. [image: image52.jpg]



Power up the programmer

Connect to the controller by inserting the cable of the handheld programmer into the programming port of the controller. After connecting to the controller, the handheld programmer will automatically power on and display the control information on the programmer
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2. The menu structure

The main menu consists of nine submenu, each of which is displayed with a specific icon, and each item in the submenu is arranged in a hierarchy.

Some menus contain only one item of information, but most contain multiple items, and you can go to the next level of submenus by opening each item folder. Expand the table through the grid option, enter a group of execution commands through the dialog box option, no matter in which interface, use the left direction key, can return to the previous level of menu.

The names of all nine submenus are shown in bold on the main menu and below the icon. When you enter a hierarchical menu, the name of the submenu or the path you are in is displayed at the top of the screen.
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Fault diagnosis menu

In the main menu, select the "Diagnostics" fault diagnosis icon and press the corresponding function key of Select to enter the fault diagnosis menu. The fault diagnosis menu includes 2 folders: "Present Errors" current fault and "Fault History" 

Note: Sometimes the fault caused by the temporary event captured in the circuit is not a system fault. You can confirm whether the fault really exists by restarting the system and observing whether the fault will disappear automatically.
In the historical fault folder, the listed faults are all the faults encountered after clearing the last historical fault. By clearing the fault content in the entire folder, the historical fault can be recorded again.
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 Programming Menu

In the main menu, Select the "Programming" icon and press the function key corresponding to "Select" to enter the menu. （.cpf）
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10.2 Common error codes and solutions

These controllers detect a wide variety of faults or error conditions. Faults can be detected by the operating system or by the VCL code. This section describes the faults detected by the operating system. Diagnostics information can be obtained in either of two ways: 

（1）by reading the display on a hand-held or PC programmer 

（2） by observing the fault codes issued by the Status LEDs. See Table 4 for a summary of LED display formats.

The pair of LEDs built into the controller (one red, one yellow) produce flash codes displaying all the currently set faults in a repeating cycle. Each code consists of two digits. The red light flashes once, indicating that the number of times the yellow light flashes below is the first digit of the fault code, and the red light flashes twice, indicating that the number of times the yellow light flashes below is the second digit of the fault code.

Example: red light flashes once, followed by yellow light flashes four times.Then the red light blinks twice, then the yellow light blinks twice, so the fault code is 42. Please refer to the list of fault information in this manual for relevant fault codes and causes.

In the fault menu of the programmer, the words Throttle Wiper Low will be displayed if the accelerator output is low.

The controller's two LEDs will display this repeating pattern:
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The numerical codes used by the yellow LED are listed in the troubleshooting table, which also lists possible fault causes and describes the conditions that set and clear each fault.

Summary of LED display formats

The two LEDs have four different display modes, indicating the type of information they are providing:

	DISPLAY
	STATUS

	Neither LED illuminated
	Controller is not powered on/ vehicle has dead battery/ or severe damage.

	Yellow LED flashing
	Controller is operating normally.

	Yellow and red LEDs both on solid
	Controller is in Flash program mode.

	Red LED light on solid
	No software loaded, or an internal hardware fault detected by the Supervisor or Primary microprocessor. Cycle KSI to clear. Reload software or replace controller if necessary.

	Red LED and yellow LED flash alternately
	Controller has detected a fault. 2-digit code flashed by
 yellow LED identifies the specific fault; one or two flashes by red LED indicate whether first or second code digit will follow.


Troubleshooting

The troubleshooting chart provides the following information on all the controller faults:

• fault code

• fault name as displayed on the programmer's LCD

• the effect of the fault

• possible causes of the fault

• fault set conditions

• fault clear conditions.

Whenever a fault is encountered and no wiring or vehicle fault can be found, shut off KSI and turn it back on to see if the fault clears. If it does not, shutoff KSI and remove the 35-pin connector. Check the connector for corrosion or damage, clean it if necessary, and re-insert it.

1232SE drive controller and pump motor controller troubleshooting table
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	Custom Fault Code List

	Code
	POSSIBLE CAUSE
	FAULT  DESCRIPTION
	NOTE

	51
	Steering CAN Comm failure
	Electric steering bus communication timeout
	

	52
	Severe Steering Fault
	Severe steering fault
	

	53
	Steering Fault
	Steering fault
	

	54
	Pedal Switch Short
	Accelerator pedal switch=on before power on（normally should be Off）
	

	55
	VCL HPD Fault
	The acceleration signal exceeds the fixed valve
	

	56
	VCL SRO Fault
	The interlock switch is not pressed and the accelerator has output
	

	57
	Battery unlock
	The battery is unlocked
	

	58
	Display Config Fault
	Failed to configure the 3501 display interface
	

	59
	Steer angle changed
	Electric steering 180°/360°mode switching
	

	61
	Tiller head Pdo timeout
	1356P/CAN handle communication timeout
	


1222 steer motor controller fault code list：
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11.Regular maintenance
· Only qualified and trained personnel are allowed to do maintenance to this truck.

· Remove load from fork and lower fork to the lowest position before maintenance. 

· If you need to lift the truck, follow chapter 4b by using designated lashing or jacking equipment. Before working, put safety devices (for instance designated lift jacks, wedges or wooden blocks) under the truck to protect against accidental lowering, movement or slipping.

· If you need to remove the high-pressure oil hose, lower the fork and turn off the power. After 10 minutes, release the pressure in each hose and remove the hose.

· Use approved and from your dealer released original spare parts.

· Please consider that oil leakage of hydraulic fluid can cause failures and accidents.

· It is allowed to adjust the pressure valve only from trained service technicians. 
If you need to replace the wheels, please follow the instructions above. The casters must be round and free of abnormal wear.

Check the key items listed on the maintenance list.

11.1 Maintenance Checklist

	
	Interval (Month)

	
	1
	3
	6
	12

	
	Hydraulic System

	1
	Check the hydraulic cylinder, piston for damage noise and leakage
	
	(
	
	

	2
	Check the hydraulic joints and hose for damage and leakage
	
	(
	
	

	3
	Inspect the hydraulic oil level, refill if necessary
	
	(
	
	

	4
	Refill the hydraulic oil ( 12 month or 1500 working hours)
	
	
	
	(

	
	Mechanical system

	5
	Inspect the forks for deformation and cracks
	
	(
	
	

	6
	Check the chassis for deformation and cracks
	
	(
	
	

	7
	Check if all screws are fixed
	
	(
	
	

	8
	Check mast and chain for corrosion, deformation or damages, replace if necessary
	(
	
	
	

	9
	Check the gearbox for noise and leakage
	
	(
	
	

	10
	Check the wheels for deformation and damages, replace if necessary
	
	(
	
	

	11
	Lubricate mast rollers and chains
	(
	
	
	

	12
	Check brake fluid and replenish if necessary
	(
	
	
	

	13
	Lubricate the grease nipples
	
	(
	
	

	14
	Check the braking function
	(
	
	
	

	
	Electric system

	15
	Inspect the electric wiring for damage
	
	(
	
	

	16
	Check the electric connections and terminals
	
	(
	
	

	17
	Test the Emergency switch function
	
	(
	
	

	18
	Check the electric drive motor for noise and damages
	
	(
	
	

	19
	Test the display
	
	(
	
	

	20
	Check if correct fuses are used, if necessary replace.
	
	(
	
	

	21
	Test the buzzer
	
	(
	
	

	22
	Check the contactors 
	
	(
	
	

	23
	Check the chassis electric leakage (insulation test)
	
	(
	
	

	24
	Check function and wear of the accelerator
	
	(
	
	

	25
	Check the electrical system of the drive motor
	
	(
	
	

	
	Brake system

	26
	Check brake function
	
	(
	
	

	
	Battery

	27
	Check the specific gravity of battery electrolyte
	
	(
	
	

	28
	Check if wiring end is corrosion and damage, lubricate the wiring end
	
	(
	
	

	29
	Check if battery cover is damaged
	
	(
	
	

	
	Charger

	30
	Check if main cable is damage
	
	
	(
	

	31
	Check start-up protection procedures during charging
	
	
	(
	

	
	Function

	32
	Check buzzer
	(
	
	
	

	33
	Check air cap of the electromagnetic valve
	(
	
	
	

	34
	Check emergency brake
	(
	
	
	

	35
	Check reverse braking and regenerated braking
	(
	
	
	

	36
	Check steering
	(
	
	
	

	37
	Check lifting and lowering
	(
	
	
	

	38
	Check the handle lever switch function
	(
	
	
	

	39
	Check whether the key switch is damage and its function
	(
	
	
	

	40
	Check the speed limit switch
	(
	
	
	

	
	General

	41
	Check if all decals are legible and complete
	(
	
	
	

	42
	Check if the protective board and the guarding is damaged
	(
	
	
	

	43
	Inspect the castors, adjust the height or replace these if worn out.
	
	(
	
	

	44
	Have a test run
	(
	
	
	


11.2 lubricating point

Lubricate marked points according to maintenance list. Required grease specification: DIN 51825 standard grease
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Check and refill hydraulic oil
The required hydraulic oil type is:

· H-LP 46, DIN 51524

· Viscosity 41.4 – 47                                 

Waste materials such as waste oil, waste batteries or other materials must be treated and recycled in accordance with the requirements of the relevant national laws and regulations. They must be returned to the specific company for recycling if necessary,































���





Service Manual�Reach Truck   OPX15








WARNING


Do not use the electric truck before reading and understanding these operating instructions.


NOTE: 


Please check the designation of your present type at the last page of this document as well as on the ID-plate. 


Keep for future reference. 














10.9























Fig.: Hydraulic diagram 
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Warning: The control system can affect the vehicle's acceleration rate, deceleration rate, hydraulic system and brakes. Dangerous conditions can occur if the vehicle control system is programmed incorrectly or beyond safety. Only the vehicle manufacturer or authorized service agent can program the control system




















The function keys


Because the function of the three keys is determined by the specified content, the three keys are blank. At any given time, the function of the button is displayed on the upper LCD screen.


Direction arrow key


The information displayed can be selected up, down, left and right through four directional buttons.


+ / - buttons


These two keys can be used to add or subtract parameters. At the same time, "+" can mean "Yes" in the operation, and "-" can mean "No". In some cases, it can also be used as a scrolling option.


Power key


When the programmer inserts an already powered controller, the programmer does not have to press the power button to use, the programmer will automatically turn on. When pressed for a few seconds, the programmer will prompt whether to shut down, by selecting the function keys represented by "Yes", "No" to decide whether to shut down. When the programmer is turned off, press it again for a few seconds and the programmer will restart.


Collect keys


There are two ways to access the Favorites menu, either through “favorites” from the main menu or by pressing this keys.








“Clear All” is used to clear the historical fault files. A function key will be highlighted only when there is a historical fault in the historical fault file and will be grayed out when there is no historical fault.








Save.cpf File（Save.cpf File）


Use the save in the programming menu. The CPF file feature allows you to back up the currently set parameters. You can save as many as you need. CPF files, and the need for each. CPF files have different names


Restore.cpf File（Restore.cpf File）


Restore.cpf File can choose from previously saved files. CPF file to replace the current controller. CPF file. When the entire data recovery process is complete, a dialog box will pop up asking for a reboot of the system.
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图. 15: 润滑点
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