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I. Main Technical Parametersof Forklift Truck
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Technical parameters of battery forklift truck
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II. Driving, Operation and Daily Maintenance of Forklift Truck

The drivers and managers of forklift trucks must keep in mind "Safety first" and
perform safe and standardized operations in accordance with Operation and
Maintenance Manual and Driver Handbook.

1. Transportation of forklift truck

When containers or trucks are used to load and transport forklift trucks, attention
must be paid to the following precautions:

(1) Brakethe parking brake;

(2) Fix the mast and the counterweight with steel wires at the front and back; and
well pad and firmly wedge the corresponding positions of the front and rﬁﬁyr% with
wedges; \

(3) Perform lifting according to the position indicated indhe "Lifting label" of

the forklift truck. ps \

2. Storageof forklift truck
(1) Lower the mast to the lowest position;

'
(2) Closethe electric lock, place all joystickvt the neutral positions, and pull off
the power plug;

(3) Tighten the hand brakelever; (1 1.
(4) Well pad the front and rear ty‘swith wedges;

(5) In case of pakingdfor, a long time, keep the wheels overhead.
Complementarily chargeth ter)} once amonth.

3. Preparation before ation

(1) Check wh each instrument is normal;

(2 Check@ir ressures of the tyres,

(3) Check ﬁconditi ons of each handle and the pedal;

) Chehhether the voltage of the battery pack is within the working range
and whether the specific gravity and the level of the electrolyte are suitable;

5) Check whether the contact of each connector or plug of the electrical system
is le;

"(6) Check the hydraulic oil, the electrolyte and the braking fluid for |eakage;
(7) Check each main fastener for tightness,
(8) Check whether the lighting and signals, etc. are normal;
(9) Releasethe parking brake;

(10)  Perform test run of mast lifting, front and rear tilting, steering and
braking;

(11) Ensure that the pollution degree of the hydraulic oil is not higher than
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Grade 12.
4. Precautionsfor safe operation

(1) Since forklift trucks belong to special equipment, only the drivers passing the
training and examination and holding driving licenses can drive them; maintenance
shall also be performed by the personnel passing the training and examination, so as
to guarantee normal usage of forklift trucks;

(2) The operators shall wear shoes, helmets, clothes and gloves used for safety
protection during operation;

(3) When the center of gravity of the goods is 500mm from the fork qﬁthe
maximum load is the rated lifting capacity and the load shall not exceedthe specified
value during handling. When the center of gravity of the goodsis great: 500mm
from the fork arm, the lifting capacity shall be reduced according to~the value
specified in the load curve and overload is prohibited strictly;

(4) Forklift trucks are only suitable for operation on-flat an@ard pavements.
Any oil or grease on the pavement must be wiped off;

(5) Before and after usage of forklift trucks,” routine inspection must be
performed and operation with any fault is prohibited; inthe working process of the
forklift truck, if any abnormity is found, the‘)rkli t truck must be stopped for
inspection and can't be operated until troubleshooting;

(6) When a handle is operated, atten& g be paid to preventing the other
handle from moving and the handle *all not be operated at any position other than
the driver's seat;

(7) It is prohibited to Iw unfixed or loosely stacked goods and the goods with
large dimensions shall be handled with care;

(8) The forklift trucks e~)ed with fittings specially ordered by the users make
the scope of application wider. However, the forklift trucks with fittings will reduce
the effective load and the stability. The equipped fittings and specia devices shall not
be used for oth“rpo%. Please read the additional information and use the forklift
trucks in strict gzﬂordance with the requirements. No user shall modify the forklift
truckswithog it

,(9) The fork shall not be used to pull up the embedded part (when necessary, the
p!II force ilgall be calculated firstly);

0) When the goods are being loaded, the distance of the fork shall be
adjusted according to the size of the goods, and the weight of the goods shall be
equally borne by two forks, so as to prevent unbalanced loading or dliding of the
goodsto aside during driving. It is prohibited to bear the goods with single fork;

(11) When goods with a large volume are handled, the goods will block the
line of sight of the driver and the forklift truck shall reverse;

(120 When the goods are being loaded, the fork shall be placed to the bottom.
After the fork is inserted into the stockpile, the fork arm shall contact the goods and
then the mast shall be tilted backward to the limit position, and the forklift truck shall
be driven when the fork islifted 200mm-300mm from the ground;
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(13) When the goods are being lifted up or down, nobody shall stay below the
gantry; and it is prohibited to utilize the fork to carry and lift anybody;

(14)  During the handling operation, the mast shall be placed at the vertical
position and the forklift truck shall be braked,;

(15) Inuse, attention shall be paid to the mechanical, hydraulic, electrical and
speed regulator performances and working conditions;

(16) The power supply shall be connected. Firstly, the key switch shall be
turned on, the position of the direction switch shall be selected, the steering wheel
shall be rotated to see whether the vehicle is rotated normally, and th eed
regulating pedal shall be treaded slowly to keep a suitabl e starting accel erati ong

(17)  Attention shall be paid to observation of the voltage of the veltmeter.
When the forklift truck is working, if the voltage of the voltmeter is lower.than 41V, it
shall be stopped immediately and the battery shall be charged or replaced with afully
charged battery;

y 4
(18) During handling, the load shall not exceed the sp&fied value, the
distance and position of the fork shall be suitable, and the fork.must be fully inserted
into the goods, so as to evenly distribute the goods on the fork and prevent unbal anced
loading;

(19) The movement of the control handle of t& multiple directional control
valve can control the ascending or descenﬁﬁl of the goods, and the ascending
or descending or initial speed of the goods Id not be too high;

(20)  Before forward or backvxhrd tilting of the mast, the fork shall be braked.
In case of forward tilting, the.throttle shall be decreased and the mast shall be tilted
slowly, so asto prevent the dsfrom didi ng out;

(21) When thehigh forklift truck is working, the mast shall be tilted
backward to the maximum extent, the handling operation shall be subject to forward
and backward tilti naﬁthin the minimum scope; the forklift truck shall not be driven

or steered wh forkisbeing lifted up;

(22) . For. the high lift forklift trucks with a lift height greater than 3m,
&aid to preventing the top goods from falling down, and protective

attention shﬂ! b
measures m aken when necessary;

(23) .  The overhead guard is a main component used to prevent the top goods
f Iir16 down and protect the safety of the operator. Loose installation, reuse after
dismantling and use after modification will be very dangerous and may result in
serious accidents;

(24)  The backrest is a main component used to prevent the goods loaded on
the fork from dliding down towards the operator. Loose installation, reuse after
dismantling and reuse after modification will be very dangerous and may result in
serious accidents;

(25) The height of the goods to be loaded and unloaded shall be limited
within the height of the backrest. If the height of the goods exceeds that of the
backrest, the goods tend to slide down towards the operator and may result in serious
accidents;
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(26)  In case of outdoor operation, the impact of wind on the stability of the
forklift truck isvery high and special attention must be paid to that:

(27)  Theforklift truck shall be driven slowly with double care at the wharf or
on the waist board;

(28)  When the forklift truck carries goods and runs, the mast shall not be
tilted forward, handling operation shall not be performed, and the forklift truck shall
not be braked, so as to prevent the goods from sliding out;

(29)  The forklift truck shall be driven into the stockpile at a low speed and
meanwhile attention shall be paid to observation nearby the goods for any pr@ti ng
hard objects, so asto prevent the tyres from being punctured; N

(30) During driving, attention shall be paid to any pedestriar,' &)stacle or
pavement pothole as well as the clearance above the forklift truck; O

(31  When the forklift truck is running, it is prohibited to extend hands, feet
or other parts of the body out of the cab or carry anybody onthe tru%

(32) On the slope, the forklift truck shall be driven with care and shall not be
steered or driven in the transverse or inclined direction, otherwise it is under the risk
of rollover; on a steep slope, the forklift truck.shall be driven forward in case of
climbing up and shal be driven backward inVse f climbing down; in case of
climbing down, it shall be braked with the foot and driven with care; in case of
running on aslope, the forklift truck must nﬁe ged;

(33)  The forklift truck shall started, steered, driven, braked and stopped
smoothly, in particular, it must be decelerated in case of steering on a wet or smooth

pavement; p »
(34)  The forklift truck shall not be suddenly started, accelerated, stopped and
sharply turned, and any‘imp operation may result in rollover. In such case, the

driver shal stay calm, hold t eering wheel with both hands and lean towards the
direction opposite to rollover and shall not jump out of the truck.

(35)  In caseiof no-load running, the forklift truck with fittings shall be
operated as aloﬁd forklift truck;

6) ?se the chain shall be inspected regularly to guarantee good

lubricating conditions between chains and the tightness of the left and right chains

[“be kept consistent; if the chain is worn in use, when the chain pitch variation

S 2% of the standard value, the chain must be replaced to guarantee safe load
bearing;

(37)  The chain shall not be replaced until the forklift truck is decelerated and
parked safely, so as to guarantee safe load bearing;

(38) When the forklift truck is driven under a load, it shall not be braked
suddenly;

(39)  When leaving the forklift truck, the fork shall be descended and landed,
the gear lever shall be placed at the neutral position and the power supply shall be cut
off. In case of parking on a slope, the parking brake shall be pulled. In case of parking
for along time, the wheels must be padded with wedges,
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(40)  When the mast is tilted forward or backward to the limit position or the
fork is lifted up to the maximum height, the handle must be returned to the middie
position quickly;

(41)  The pressures of the multitandem valve and the safety valve shall have
been regulated before delivery of the forklift trucks, and the users shall not regulate
them at will in use, so as to prevent too high pressures from causing damages to the
whole hydraulic system and the hydraulic el ements;

(42) The inflation pressure of the tyres shall be in accordance with the air
pressure value specified in the "Tyre pressure” |abel;

(43) Onaflat and solid pavement, according to the acoustic power (%om
the vehicle body) test method, the maximum noise value outside the forklift truck
body shall be 80dB; however, as the pavement conditions change; the noises will
fluctuate; \

(44) On aflat and solid pavement, the driver will feel the vibration of the
forklift truck during operation and driving, and the vibr strew of the forklift
truck will fluctuate as the working environment changes;

(45) In order to handle ultrawide goods, the users select "extended forks',
but it shall be noted that the bearing capacity of the extended forks shall work in strict
accordance with the requirements of the load curve, the bearing capacity is the same
as that of standard forks within the specified.load center, and the forks must work
under reduced loads when the load centerp ward; but it is strictly prohibited
to pick or collide with the goods with the fork tip and attention shall be paid to the
safety during driving or turning;

(46)  The functions i Wariq&s labels on the forklift trucks shall be learnt and
noted;

(47)  The service en‘ment of the forklift trucks is generally below the
altitude of 1000m within the temperature range of -15°C - 35°C. They shall be used
with care under oth Or environments.

5. Routir&ai ntenance of forklift truck

(D)Mai ﬁehce profile
forkl

&

a The ift trucks shall be subject to regular inspection and maintenance to
k@;ood ,conditi ons,; some key safety parts shall be replaced regularly asrequired.

.»Genuine parts and components of the Company shall not be replaced or
charged with oilswith different models.

c. If any damage or failureisfound, it shall be reported to the manager and it is
prohibited to use the forklift truck before repair.

d. Any person failing to pass the training shall not repair the forklift truck.
(2) Key points of starting

a. Quantity of hydraulic oil: The ail level shall be at the middle position of the
scale of the oil level gauge.

b. The tubes, joints, pumps and valves shal be checked for leakage and
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damages.

c. Check the service brake: The idle travel of the brake pedal shall be 40mm,
and the clearance between the front floor and the pedal shall be greater than 20mm.

d. Check the function of the hand brake: When the hand brake lever is pulled to
the bottom, the forklift truck shall be braked on the specified slope (no load).

e. Instruments and lighting fixtures, etc.. It shall be checked whether the
instruments, lights, connectors, switches and each part of the electrical line work
normally.

(3) Charging of battery pack

a. First charging and supplementary charging of the battery 3&&& in
strict accordance with the requirementsin the battery instructions;

b. When the forklift truck is working, if the voltage of the battery pack is
reduced to 40V or the voltage of any single battery is reduced to below 1.7V or the
instrument alarms, the forklift truck shall stop work immediately and shall not be
resumed until the battery pack is charged or replaced.

c. During charging, the specific gravity, )evel anamperature, etc. of the
electrolyte shall be checked from timeto time.

d. After use of the forklift truck, the batterMal I'be charged as soon as possible
and the standing time shall not exceed 24h. During charging, undercharge and
overcharge shall be prevented, so as t(mreve@he battery from damages.

For the charging method and operatign and maintenance, please refer to the
operation manual of the battery.

(4) Oil and grease for forklift truck

. ~  Brand and code
Description Do i Foraign Qty.
Hydraulic oil [ ol “IN32# or N46# ISOVG30 25L
Gear ail 85W/90 SAE85W/90 4.4L
Brakingfluid | . DOT3 synthetic braking fluid 1.5L
Lubricating lithi um bage grease JISK 2220/24
dropping point 170

<o)

r ions.

grease shall be injected according to the automotive standard.
entioned hazardous substances shall be treated according to relevant laws and

6. Lubrication system diagram

10
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L ubricatin
system diagram
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‘ 9 _ : : .
I, Structure, Principle, Adjustment and Maintenance of Forklift Truck

'\ Drive system

Overview

The drive system of the forklift truck comprises the reduction gearbox assembly,
the differential assembly and the drive axle. The driving gear of the reducer is directly
connected with the travel motor, the traveling speed of the forklift truck increases as

the motor speed increases, and the driving direction is changed by changing the
rotating direction of the motor.

Reduction gearbox and differential

The reduction gearbox is located between the drive axle and the travel motor,
two pairs of cylindrical helical teeth reduce the speed of the output shaft of the travel

11
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motor and increase the torque transmitted from the output shaft and then thistorqueis
transmitted to the differential, as shownin Fig. 1-1.

The differential isinstalled on the front half housing through the bearing blocks
at both ends, and the front end is linked with the axle housing. The housing of the
differentia is in the left and right split form, with two half-gears and four planetary
gears, asshown in Fig. 1-2.

Driveaxle

The drive axle comprises the axle housing, the hubs and the wheels, installed at
the front of the frame.

The axle housing is an integrally cast structure, the tyres are Skid-mﬁte@the
hubs through rims using studs and nuts, the hubs are supported on the axle housing
through the tapered roller bearings, the power is transmitted to the half axle through
the differential, the hubs are driven by the half axle and drive the front wheels, and the
half axle only bears the torque transmitted to the hubs. The interior of the hub is
installed with oil seal to prevent water and dust from enteri r oil leakage, as shown

inFig. 1-3.
See Table 1-1 for the models of the tyres %d rms (ﬁle front wheels and the
tyre pressures.
Table 1-1 \ b
e of forklift truck
ltem O.1t& 15t 2t & 2.5t
Form Full fleating type Full floating type
Drive axle Tyre 6.50-10-10PR 7.00-12-12PR
Rim 5.00F 5.00S
Tyrepressure 0.7MPa 0.7MPa
Form Three-stage speed Three-stage speed
Gearbox ‘ reduction type reduction type
iption DCS15H DCS25H
Reduction ratio 14.25 14.05

Y
)

J

\ 4

12
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Pinion
shaft

Right differential
housing

Left differential

Fig. 1-2 Differential housing  Bearing

QOO ® @ @ @

Tightening torque: 980-1130kg-cm

Tighteningtorque: ®
4800-5600kg-cm

A Full of lubricating
grease 50%

Fig. 1-3 Drive axle

v Bolt torque with *: 2100-2300kg-cm
@ Axle housing @ Half axle @ Whee! side brake @ Brake drum
(® Oil sed (6 Taperedroller bearing () Hub Tapered roller bearing
(@ Oil sedl @ Tyre Q) Rim 12 Adjusting nut
@3 Lock nut

1.2 Installation of hub

14
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(1) Add 100cc lubricating grease into
the hub and then install it on the shaft.

(2) Use a torque of about 1kg.m to
tighten the adjusting nut and then return
1/2 revolution.

A
(3) Hang the spring scale on the bolt
to measure the starting torque of the hub.
When the specified value is reached, Adjusting
slowly lock the nut. Lodking
P o =~ - Kk nui
Starting torque: 5-15kg.m. Lockmut o

(4) Install the locking plate and the ~ Fig. 1-4 Adding lubriCating greese
lock nut and pull up and lock the locking
plate to stop the movement.

(5) Tyreassembly

Install the air connection rod and the
cap on the tyre and assemble the rim. Pay
attention to the following conditions:

Note: (a) The air valve stem is located ‘
at the rim gap and outward;

. & '
_ stal(lt;)dThf rlmdbolt head shall be ag. 1-5 Measuring the starting torque
in outwards.

Rim bolt structure

1. Tyre 2. Vaverod
3.Cap 4. Interna wheel

5. External whed| 6.
Rim bolt

‘ Fig. 1-6 Wheel assembly

2. Brakingsystem
Overview

The braking system comprises the brake pedal, the brake master cylinder and the
wheel brake, belonging to front 2 wheels braking internal expansion hydraulic type.

Brake pedal

15
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The structure of the brake pedal is shown in Fig. 2-1 and it is installed on the
frame through the support.

The pedal converts the foot power on the pedal to the brake oil pressure through
the push rod of the brake master cylinder.

Fig. 2-1 BrakeM 4
Brake master cylinder PN

The master cylinder comprises avalve Q acheck valve, areturn spring, a cup,
apiston and an auxiliary cup. Theend is fixed with alock washer and a locking wire,
the exterior is protected by the rubber dust cover, and the piston of the master cylinder
is operated through the pushirod by operating the brake pedal. When the brake pedal
is treaded down, the push rod pushes forward the piston and the braking fluid in the
body returns to the ank through the return opening until the main cup blocks the
return opening. After the main cup is pushed through the return opening, the braking
fluid in the front cavity of the master cylinder will be compressed to open the check
valve, so as to flow.towards the wheel cylinder through the brake line, thus, the piston
of each wheel cylinder extends out, so as to enable the brake shoe lini ng to contact the
brake drum and realize the deceleration or braking effect. At this time, the rear cavity
of the pistonis made up by the braking fluid from the return opening and the oil inlet.
When the brake pedal is released, the piston is compressed backward by the return
spring. and meanwhile the braking fluid in each brake whedl cylinder is also
C essed by the return spring of the brake shoe, so as to enable the braking fluid to
return to the master cylinder (the front cavity of the piston) through the check valve,
the piston returns to the original position, the braking fluid in the master cylinder
flows back to the oil tank through the return opening, and the pressure of the check
valve is adjusted in certain proportion to the residual pressure in the braking line and
the brake whedl cylinder, so as to enable proper installation of the wheel cylinder cup
to prevent oil leakage and eliminate possible air blockage in case of emergency brake.
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Self-storage
== oil tank

0= il

Ta wheel side
L"'brake
O @ @ @ ¢ ® (

(Qconnectingrod  (2PPush rod (3Dust cover QDSna’w&

(GAuxiliary apron  (6Piston (FMain cup ring
(9Check valve o
Fig. 2-2 Brake master cylinder { . - 4
Brake [ —

|
The brake is a double-shoe brake

installed at both sides of the drive axle.

The brake comprises 2 groups of
brake shoes, a brake wheel cylinder and a

regulator. &

An end of the brake shoe contacts.
the dowel pin, while the other end

contacts the regulator. The return.spring
and the compression spring rod-press the

parking brake.
0

In addition, ﬁ br@ iIs aso
assembled  withr parking braking
mechanism and an automatic regulating
device, asshgngp. 2-3, 2-4 and 2-5. ';:‘

(1) Actionof brake

‘he (!a& wheel cylinder applies an E;’;ngy'qoé

equal force to the primary brake shoe to
p the brake drum, until when the

Auxiliary
shoe

upper end of the auxiliary brake shoe is

supported against the dowel pin, the Fig. 2-4 Backward movement
brake shoe moves towards the rotating

direction of the brake drum.

Then the friction between the lining
and the brake drum is increased. Since
the primary brake shoe applies a pressure
much higher than the pressure of the
brake wheel cylinder to the auxiliary
brake shoe, a high braking force will be
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generated. Refer to Fig. 2-3. t

Pin Driven shoe {

The backward movement of the
brake is opposite to the forward | e
movement. Refer to Fig. 2-4. ting rod

(2) Parking braking

The parking brake is assembled in
the brake and comprises a connecting rod
and a push rod.

The connecting rod is pinned at the
side of the primary brake shoe, and the
action of the connecting rod is
transmitted to the side of the auxiliary
brake shoe through the push rod, as
shownin Fig. 2-5.

(3) Clearance auto-regulating mechanism

The clearance auto-regul ating mechanism can keep a clearance between
the lining and the brake drum. Refer to Fig. 2-6 far the structure.

The clearance auto-regulating mechanig‘n o\actti n case of reversing.

Stay cable

Guideslot

Connecting
rod

Regulating

& g

Fig. 2-6
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A Action of clearance
auto-regulating mechanism

When the forklift truck is reversed,
it shall be braked, the auxiliary brake
shoe contacts the primary brake shoe and
they rotate together to enable the
connecting rod to turn right around Point
A, as shown in Fig. 2-6, and Point B is
elevated. After the brake is released, the
connecting rod turns left under the action
of the spring force and Point B is
lowered. When the clearance between the
lining and the brake hub is increased, the
vertical distance of rotation of Point B is
increased, the regulator is turned by a
tooth, the regulating stem is elongated (as
shown in Fig. 2-7) and the clearance is
shortened accordingly. The regulating
range of the clearance is shown in the
following table:

Unit: mm

Model 1.0-1.5t 2.0-2.5t
Clearance  |0.35-0.55 |0.40-0.45

o"
,

4
4,

W

{

p

\ 4

Extend aong : 4
suchdirection

Fig. 2-7 C&nce auto-regulating

. Schanism
A\
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5
Section E-E
Section D-D
@ U P
1 _.' 7 O FED ~".| H{v.:
| L.D i\\”// O; 2
' 'IL‘H-EG—"'@-J 3
< = A
G expane
i dlrec_tlon.
@ D @ SectionA-A
PG 00 6
B-B
~
(D Hand brake lever (ﬂ'im» brakeshoe ~ (@ E-shapedcollar (4) Brakewheel cylinder
(® Return spring %‘ana brakepushrod (7)) Spring Compression spring
@ Auxiliary bralgeslkw Spring @) Ratchet @ Clearanceregulator
@3 Spring ‘ ~" @) Pushrod @5 Dustring 16 Body
@) Piston ’ @® Spring @ Cup

g Fig. 2-8 Brake (1-1.5t vehicle)
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Section EEJ
i —m ?
-0
D)
(B
@ 3
= wAQY e
) 0.
o '
] {—
s
;
® Section |z (&L
o @ T
(==
</
Section ) (]
o v
(D Brakewhed @) Spr.ing\ % ® Ejector rod (@ Auxiliary brake
cylinder shoe

(® Bottom plate @abrake push @ Compression Spring

- rod spring
@ Ratchet & @%arance @ Spring @ Hand brake lever

£ @Iator
@ Prim r @ Return spring
shoe . a@‘i

U Fig. 2-9 Brake (2-2.5t vehicle)
Parking brake control device

The parking brake handle is cam type used for the regulator located at the end of
the brake handle to regulate the braking force.

Regulation of braking force:

If the regulator isrotated clockwise, the braking force will be increased; if the
regulator is rotated anticlockwise, the braking force will be reduced, as shown in Fig.
2-10.

Pull: 20 - 30kg

21



https://forklift-manuals.jimdofree.com

Parking brake lever

o
—
Direction & L —

Right stay cable @:-r-*“ i

Parking brake switch

m  Regulation of pull of joystick
: _.= (1) Atthebrakerelease position.
P SEETE=(2) I1f thejoystick point 8 ispulled with aforce
T - of 15-30kg, it can reach the position indicated in
thediagram.
When the pull islarge, part ' will turnright;

. _ \ N
Fig. 2-10 { ‘
_ h

Regulation of switch
(1) oosen 2 mounting bolts.
(2Pull up the parking brake lever.

(3Press the switch roller on the support

of the joystick to listen to the action |
sound, then press it down by 2mm and

then fix it. \

(4Release the parking brake, then pull
the joystick again nfirm that the

switch is ON. ' By

A\ g

& Parking brakelever Fig. 2-11

Mounting bolt

\ 4
K!/ pointsof dismantling, installation and adjustment of brake

IS section describes disassembly, assembly and adjustment of the brake as well
as the adjustment method of the brake pedal when the wheels and hubs are dismantled.

This section is applicableto 3t brakes. For other models, although the regul ator
structures are different, the maintenance method is basically the same.

22



https://forklift-manuals.jimdofree.com

Disassembly of brake

(1) Dismantle the support pin on the
auxiliary brake shoe, the regulating stem,
the regulating device and the spring.

(2) Dismantle the shoe return
spring.

(3) Dismantle the setting spring on | o

the primary brake shoe. —
| Q,
N\, ¥

) 4

AN
(4) Dismantletheprimary brake
shoe and theauxiliary brake shoe.

Meanwhil e,w etheregulator and
the regulator spring:

O

¥

(5) Dismantlethe brake pipe from
the brake wheel cylinder.

Then dismantle the mounting bolt of
the brake wheel cylinder and dismantle
the brake wheel cylinder from the brake

23
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bottom plate.

(5) Dismantle the E-shaped collar
used to fix the brake stay cable on the
brake bottom plate. Then dismantle the
bolt used to install the brake bottom plate
and dismantle the brake bottom plate
fromthedrive axle.

(7) Disassembly of the brake wheel
cylinder: Dismantle the dust ring. Press
the piston at aside to g ect the piston at
the other side and then press such piston
with fingers. .

o\
I nspection of We\

I nspection‘of.each part and component
and repair or r ent of damaged
parts and components.

(1 the surface in the wheel
cylinder body and the surrounding of the

pg\for rust.
en determine the clearance between

the piston and the body.
Standard size: 0.03-0.10mm
Limit size: 0.15mm

(2) Visualy check the piston cup for
damages and deformations and replace it
in case of any abnormity.

(3) Determine the free length of the

A
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spring of the brake wheel cylinder and
replace the spring when the free length

exceeds the standard.

(4) Determine the thickness of the
lining and replace the lining when the
wear exceeds the wear limit.

Unit: mm
1.0-1.5t | 2.0-25t | 3t
Standardvalue| 4.8 7.2 8
Lmt | 25 | 50 | 6

(5) Visually check theinterna
surface of the brake drum, grind to
correct it in case of damages or biasing
wear and replace it when the correction
exceeds the correction limit.

Unit: mm

1.0-1.5t | 2.0-25t | 3t
N

Standardvalue| 254 310 314
Limit
value

256 312« | 316

Assembly of br

(2) Apply the braking fM to the cup and the piston of the brake wheel cylinder
and assemble the spring the piston and the dust ring in order.

2 Instgl I the‘prake wheel cylinder on the brake bottom plate.
(3) Install t&rake bottom plate on the drive axle.

)As shown in Fig. 2-22, apply the heat-resistant grease to each place and pay
attention.not to applying the grease to the lining.

'\
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(@ Contact between the bottom plate ®)

and the brake shoe (d)
(b) Dowel pin

(c) Contact between the shoe and the
compression spring seat " —
(d)  Support pin of the hand brake : i

lever

S5 \
(e) Screw of theregulating
mechanism and other rotating parts | © o_ \ e}
L] O O
\* Y

(e)

Fig. 2-22
(5) Lock the E-shaped collar of the ‘ i 1
parking brake stay cable. [ \
(6) Install the brake shoe usingthe
fixed spring.
(7) Install the compression springon

the hand brake push rod and then install »
the push rod on the brake shoe.

(8) Install the brake sh ink on the
support pin and th
shoe return sprin |rstly|n | the

primary shoe heninstall the
auxiliary shoe:

9 Inst!lt egulator the
reg*or spring, the g ector rod and the

n spring.
ention to the following

(a) Theregulator thread direction
and the installation direction;

(b) Regulator spring direction
(contact between the regulator tooth and
the spring is prohibited);

(c) Direction of the gector rod
return spring (fix the spring hook at the
support pin end to the side opposite to the
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gjector rod);

(d) Ensure that the lower end of the
regulating lever contacts the regulator
tooth.

(10)  Connect the brake line to the
wheel cylinder.

(11) Measure the inside diameter
of the brake drum and the outside
diameter of the brake shoe and regulate

the regulator so that the difference Q
between the inside diameter of the brake '
drum and the outside diameter of the o)

brake shoe lining is Imm.

Regulation of brake pedal { v )
(1) Shorten the pushrod; @ 0
(2) Regulatethelock bolt and regulate the Keight asshowninFig. 2-28;

(3) Tread down the brake pedal and elongate t pu‘sh rod until the front end of
the push rod contacts the piston of the master cylinder;

(4) Tighten thelock nut of the &Jsh rod.‘

Pedal height

Brakeswitch

-—

e

\ \” /" ' Limit position of the pedal

Lock nut

Fig. 2-28
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A Regulation of brake switch

() After regulation of the height of
the brake pedal, release the lock nut of
the brake switch;

(b) Unplug the plug to disconnect

the conductor; Brakeswitch

() Rotate the switch to obtain the
clearance A=1mm;

(d) Confirm that the brake light is lit Lock nut ’
when the brake pedal is treaded down.

&
Fault diagnosis 5
Fault Causeanalysis roubleshooting method
1. The oil of the braking system leaks. ai r
2. The clearance of the brake shoeis not well regulated. ulatetheregulator.
3. The brakeistoo hot. eck for sliding.
Poor 4. The contact between the brake drum and ?e lining i adjustment
) poor.
braking 5. Impurities are adhered to the lining. Repair or replacement
6. Impurities are mixed into the braking fluid. y Check the braking fluid.
7. Adjustment of the brake pedal  (inching valve) is|Adjustment
improper. &
1. The surface of the lining is hardened or impurities are [Repair or replacement
adhered to the surface. o Repair or replacement

Noisesof [2. The bottom plateis deformed or the bolt is|oosened.
thebrake (3. The brake shoeisdeformed or installed improperly. Repair or replacement

4. Thelining isworn. Replacement
5. Thewheel ingisloosened. Repair
1. Thereis ail onthe surface of the lining. Repair or replacement
2. The ance of the brake shoeisnot well regulated.  |Regulate the regulator.
Uneven : . .
braking 3. Thewheel c)i-nder fails. - Repair or replacement
4. Thereturn spring of the brake shoeis damaged. Replacement
5. The brake drum isinclined. Repair or replacement
1. Theoil of the braking system leaks. Repair or replacement
| nadequate T? clearance of the brake shoeisnot well regulated.  [Regulate the regulator.
br (o} e braking system ismixed with air. Venting
4. The brake pedal isregulated improperly. Re-adjustment

'3. Steering system

3.1 Overview

The steering system mainly comprises a steering wheel, a steering shaft, an axial
pump and a steering axle. The steering shaft is connected with the steering gear
through the universal joint, the connecting shaft is connected with the steering wheel
through the universal joint, and the steering column can be tilted forward or backward
to a proper position. (As shown in Fig. 3-1) The steering axle is instaled on the tail
frame at the back of the frame, there is a steering knuckle at the left and right
respectively, and the steering cylinder piston drives the steering knuckle through the
connecting rod and deflects the steering wheel, so asto realize steering.
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Fig. 3-1Steering gear v v
Cycloidal hydraulic steering gear )

The hydraulic steering gear (Fig. 3-2) carﬁnetrically convey the pressure oil
from the steering pump to the steering cyl'{nd thrguﬁqh the pipe according to the
rotating angle of the steering wheel. When the oil. pump fails to supply oil, manual
steering can be performed.

The steering gear comprises a general ing gear and a combination valve, the
hole in the cover of the combination valve'is installed with the system safety valve,
and the valve body is also installed with a two-way overload valve used for protection
when the wheel is sufferedfrom.sudden external impact during running of the forklift
truck and high pressureisgenerated in the hydraulic system, so as to prevent the parts
from damages. The safety vﬁnd the two-way overload valve have been regulated
by the manufacturer'and the shall not regulate them at will.
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‘B-ZHydrauI iC steering gear

@ Limiting@ vebod& (Bvaveplug (@ Universa

column - driving shaft
® Sprifig(®)-ink block (7Rotor (8stator
lamination’ ", \‘\

(9valvebush

‘ ’Qe:)ring axle

The steering axle is awelded structure with a box cross section (as shown in Fig.
3gd it comprises a steering axle body, a steering cylinder, a connecting rod, a
steering knuckle and a steering wheel, etc. The steering trapezium is a crank dlider
mechanism, and the cylinder piston rod drives the steering knuckle through the
connecting rod and deflects the steering wheel, so as to realize steering. The steering
axle is skid-mounted on the tail frame at the back of the frame through the bearing
block with bolts using front and rear pins, so as to enable the axle body to swing
around the pin, there is a steering knuckle at the left and the right of the steering axle
respectively, the rear hub is installed on the steering knuckle spindle using two
tapered roller bearings, the wheels are skid-mounted on the hubs through rims, and
the inside of the bearing is installed with oil seal to keep the lubricating grease in the
cavities of the hub and the steering knuckle.
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See the following table for the models of the tyres and rims of the steering axle
aswell asthetyre pressures:

Tonnage of forklift truck 1-1.5t 2-3t
Tyre 5.00-8-8PR 18x7-8-14PR
Rim 3.50D 4.33R
Tyrepressure 0.7MPa 0.9MPa
Steering pressure 5.5MPa 6.3MPa

& N Fig. 3-3Steering axle

Q)Dil seal \Iebearing Grhrustbearing  (4)Dil seal

(5Hub fut.. (6) Tapered roller(7) Tapered roller(8).ock nut

’bearing bearing

@‘c (10Bteeringhub =« Lock pin ©  Adjusting
washer

@x\N%dlem Oil seal % Kingpin B  Steering

b g knuckle

u Steeringe  Steering axle® Pin » Pin

cylinder body
(1) Steering knuckle

The steering knuckle is installed between both ends of the steering axle body
using the kingpin, the conical bearing, the dust cover and the O ring, the upper end of
the kingpin is fixed on the axle body using the stop pin, the lower end of the kingpin
is fixed on the axle body using the cotter pin; and the conical bearing pressed on the
axle body is used for supporting. (Fig. 3-4)
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\S
(OUrhrust bearing ~ (2Bteering knuckle  (3Dowel pin @ ,\Adjusti ng pad for
eering knuckle

(5Kingpin (6Needle bearing @uﬂng (8Rear axle bearing
Fig. 3—4Steéri nNucHe

(2) Steering cylinder o

The steering cylinder is a double-acti @ ston cylinder, both ends of the piston
rod are connected with the steering knuckle through the connecting rods, and the
pressure oil from the hydraulic steering gear moves left and right through the piston
rod of the steering cylinder, so as to realize left and right steering. The piston seal is
the combined seal comprisi e support ring and the O ring, Yx ring axial sed is
used between the ¢ er V%and the piston rod, and the cylinder is fixed on the
steering axlethrwhth‘e cylinder heads at both sides. (Fig. 3-5)

A FDEFERETIEEREIIEEF I T,
Al

Bt
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Fig. 3-5Steering cylinder

(Orhrustbearing ~ Cylinderhead ~ (3Cylinder block (@Dring

(5Bupport ring (6Bushing @Dring (8Bushing
(9Y x seal ring (0Gasket @ Dustring @ Lining
@ Stopper

(3) Hub

The hub isinstalled on the steering knuckle using two tapered roller bearings, the
wheels are skid-mounted on the hubs through rims, the inside of the bearing is
installed with oil seal to keep the lubricating grease in the cavities of the hub and the
steering knuckle and the nut is used to adjust the tightness of the bearing. «

Key points of adjustment and repair y
4

Adjustment of pre-tightening load of steering wheel bearing

(1)Asshown in Fig. 3-6, apply lubricating grease to the inner cavities of the hub,
the internal and external bearings and the hub cover anﬁeanwhile apply certain
lubricating grease to the oil sedl lip;

(2) Fix the outer ring of the bearing on the hub.and ing the hub on the steering
shaft;

(3) Install a flat washer, tighten the slotte&xut with a torque of 206-235N.m
(21-24kg.m), release the dlotted nut and then re-tighten the nut with a torque of

9.8N.m (1kg.m); g

(4) Slightly hit the hub with a wood hammer and rotate the hub by 3-4
revolutions to ensure that the hub is not |oosened:;

(5) Tighten the dlotted nut to enable the slot to align with the cotter pin hole on
the steering knuckle;’ -

(6) Then dlightly. hit th&mb with a wood hammer, manually rotate the hub by
3-4 revolutions to guarantee stable rotation and determine the rotating torque of the
hub, the value of which is 2.94-7.8N.m (0.3-0.8kg.m);

\ -
(7YWhen t~otati ng torque is higher than the specified value, return it by 1/6
revolution and determine the rotating torque again;

v
8) V\‘en the rotating torque meets the specified value, lock the slotted nut with
the cotter pin.

Assembly of wheel

The inner tube and the liner shall be placed inside the cover tyre, the inner and
outer rims shall be installed together, and attention shall be paid to the following
issues:

1. Theinflating valve shall be outward and in the middle of the cut.

2. The mounting bolt of the rim shall be installed with the head towards the
outside.

3. During inflation, nobody shall stand nearby.
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4. When the tyre pressure isinflated to about 98kPa (Ikgf/cm?), the tyre shall be
dlightly hit to enable the inner tube and the liner to enter the rim.

e

[
[ ,-‘ HE=-13TN.m
Iy,
| ﬁ,_ 4 12-14kg.m

== _'! a\)

4

Apply .
F |ubricating y
I H grease
! -

4

1. Tyre 4.Rim (inner)
2. lnner 5. Rim
tube  (outer)
3.Liner 6. Safety bolt
Fig. 3-7 Wheel assembly

‘ ” I nspection after re-installation of steering system

Rotate the steering wheel left and right and rotate the steering wheel to the
li sition to see whether the |left and right forces are even and whether the rotation

is le;

(2) Check whether the layout of the oil pressure pipeline is correct and whether
the left and right rotating directions are opposite;

(3) Jack the rear wheel, slowly rotate the steering wheel left and right and repeat
such operation for several timesto vent the air in the hydraulic line and the cylinder.

Fault diagnosis of steering system

. Troubleshooting
Fault Causeanalysis method

Failuretorotate The oil pump isdamaged or fails. Replacement
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the steering T o Replacement or
wheel The hose or the joint is damaged or the pipe is blocked. dleaning
The pressure of the safety valveistoo low. Regulatethe pressure.
Thereisair intheail line. Vent theair.
Heavy steering The steering reset fails or the positioning spring is .
wheel broken or the elasticity isinadeguate. Replace the spring.
Leakagein the steering cylinder istoo large. Check t;;;ial of the
Crawling or
swinging of the The spring isbroken or inelastic. Replacement
forklift truck
. . Theoil level inthe oil tank islow. Refuelin:
Highworking Cleanin
noises The suction pipe or the il filter is blocked. regd
. The sealing of the steering cylinder guide sleeveis
Oil leskage damaged or the pipeline or thejoint is damaged. Replacement

The steering motor of the forklift truck is controlled and started by the direction
switch. The steering motor only works only when the direction switeh is placed at the
forward or backward position. e%

During exhausting, the steering motor shall be started steering wheel shall be
rotated slightly (in case of abnormity, the power‘supply shall be cut off immediately
to check the cause and eliminate the fault), the hand feeling shall be convenient and
flexible, the steering wheel shall deflect accordingly, and such rotation shall be
performed left and right repeatedly to vent the airin the system.

4. Electrical system | Q

Overview v

The electrical system mainly comprises a battery pack, a travel motor, a lift
motor, a steering motor, ‘a multi-functiona integrated electric control assembly, a
control switch, a LC"Iashb@and lighting devices, etc., as shown in Fig. 4-1 and
Fig. 4-2.

M ulti=functional integrated control system

The mubti-f@‘ctional integrated control system comprises the separately excited
motor._controller “assembly controlling the travel motor, the pump controller
controllin tlg main oil pump motor and the contactor controlling the steering oil
pump. Th arately excited motor controller assembly comprises a controller and an
accelerator, as shown in Fig. 4-3.

‘1) SX transistor controller
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The SX transistor controller
is a controller produced by USA
GE combining the latest
technologies,  with the
capabilities of independently
controlling the motor armature
and the exciting circuit,
combining the comprehensive
advantages of half wound motors
and shunt wound motors;. with
the characteristics OKIN
and large torque, in e
system to work @t'the maximum
efficiency. The controller also
has the bmntam such as
reverse g, regenerative
control, al protection and

b r ion.
%m % The accelerator

@:,: ) P prises the starting switch and

g ", the  potentiometer, and the

potentiometer converts the angle

I motion of the pedal to the

resistance change of the
potentiometer and then converts
the resistance change to the
voltage change to be transmitted
to the controller, as shown in Fig.

4-4.
® Fuseblock @ Dashboard

harness

@ Horn @ Instrument
stand harness

® Headlamp @ Outlet
assembly

@ Frontsignd @® Rear

light combination lam

® Front @ Lifting switc

overhead guard

harness

® Dashboard © Back-up

assembly buzzer

® Handbrake ©® Separately

switch excited electric
control

Flasher @ Foot horn

switch
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@ Travel motor

(9Direction

switch

@rurnsigna @ Lift motor
lamp switch .

@ Brakelight @ Steering
switch motor

Fig. 4-1 Electrical system

g
Fig. 4-2 Basic &ci ple diagram of traction control

. Fuse
23 Hﬁ%dle main 15A
Arma s 413/13-1 e
ArmatAl Cathode OiI  pump Cathode
ure (B
o O | Power line
100A ¢ e

5 il
Ol |l 2 b %l Mg gq00]

B Line contactor l 1 l l
@) 3 (@] 300A 112 ]K=2

&

:

o I
ol il & 0

&8 g

a2
®) [ [e) SP contactor g
Il 150A 142
|
Excitation S1 Excitations2 |9] |9,|

Fig. 4-3 Controller assembly
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Direction

of motior/

Fig. 4-4 Accelerator |

LED dashboard

I
? s

v

The battery forklift truck uses the displg &eg}c;mbi ning new LED and LCD,
h :

the control circuit uses the microcomputer.t

instruments use photoelectric isolatio'and
warning and protection functions aqd high %g

display and real-time control, and the %

1 Instrument appearance.and
display and operation instructions

(1) The  battery™ (gﬁy
indication di;qws the rrent
battery capacity. -

2 Li\ €lectric control
fault codes. the dlectric

control fails, this'list will display a
spe&:x to provide the
maint personnel  with the

f ection information. See the
following fault index for the
specific use of thelist of faults.

(3) Cumulative working hours
of the forklift truck under electric
control.

(4) Logo of the mainframe
manufacturer.

(5) Work indication of width
lamps.

real-time sampling, real-time

g ‘and weak current circuits in the
rol relays, with battery undervoltage
ee of automation, as shown in Fig. 4-5.
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(6) Work indication of
headlamps.

(7) Brakeindication.

(8) Vehicle advancing status
indication.

(9) Neutral position display.

(10)  Indication of left turn
signal lamp.

(11) Vehicle reversing

status indication. o, SR
. £

(12) Turn signal  lamp &
switch. ’ )

(13) Work indication of
right turn signal lamp. \ 5

(14 Direction switch. “

&%

(15) Starting switch. The €electric lock  starting switch shall be rotated
clockwise to the first gear to connect the power. supply, and the power supplies of the
instrument indication and electrical contral circuitsshall be connected.

(16) Headlamp switch. Light%Nitch a’d electric lock. When the switch is
switched from the first gear, the front and rear width lamps will be lit; when the
switch is switched to the second gear, the front headlamp will be lit and the width
lamps are still [it. A\

2. Lighting signWent
Including va'@ys@ts, signal lamps, horns and buzzers, etc.
Headlamp: 35W
AN N
Front combination lamp (steering/width indication): 21W/8W

car.combination lamp (steering/width indication/reversing): 21W red/8W
red/1 ite

Warning light (optional): 21W
Brief description of operation

(1) Starting: Before the forklift truck is started, the hand brake switch shall be
placed at the brake position and the shifting direction switch shall be placed at the
neutral position. Otherwise the safety circuit of the forklift truck will work and the
forklift truck can't be started successfully.

The starting switch (electric lock) shall be rotated clockwise to the first gear to
connect the power supply, the power supplies of the instrument indication and
electrical control circuits shall be connected and the hand brake switch shall be
released.
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If the shifting direction switch is pushed forward, i.e. a the drive gear, the
accelerator pedal shall be treaded down to drive the forklift truck forward; if the

direction switch is pulled back, i.e. at the reverse gear, the back-up light will be lit and
the back-up buzzer will sound.

(2) Light switch: When the switch is switched from the first gear, the front and
rear width lamps will be lit; when the switch is switched to the second gear, the front
headlamp will be lit and the width lamps are still lit.

(3) Turnsignal: If the turn signal lamp switch is pulled backward, the turn signal
lamps of the front combination lamp and the rear combination lamp at the left of the
forklift truck will flash; if the turn signal lamp switch is pushed forward, the.turn
signa lamps of the front combination lamp and the rear combination lampat ht
of the forklift truck will flash. 4B

(4) Brake signal: When the forklift truck shall be braked, the brake pedal shall be
treaded and the brake lamp (red) of the rear combination lamp will Qe lit

(5) Reversing signa: When the forklift truck shall reversed, the direction
switch shall be pulled backward. At this time, the travel rwill be reversed, the

back-up light (white) of the rear combination lamp will and the back-up buzzer
will sound. P
Attached with the harness diagrams Fig. 4-6 \Fig_ ;1’. 10.
ZHIA
Connected to theright front light group &
@ Connected to the left front light group
v 1 ,...—Wl"—...__. 9
1 Y — 4 2
/ \ J \
r 11
| _'IQ Harness connection @J —l<3®
O ®relationship R0
Zugs| My £ N i 8 |eFEAe|TERRE
-3 (#E| ®mol HHAMT  |10] 50 | 9K
=i ijo? a 1.0] 130 | 950
= -5 ¥ fo) 10) 50 | %
% =Ml mE| ®Od P | 1.0] 850 | 90
= Re] #oes FEEAT |io] s0 | 90
Harness connection
relationship
pagsE|ne £ AW £ 8 |eF|EA-NTAK ]
EEREEL £@xn (o) sso | w0 =
24 =24 ®o2 i o] 0 | w0 1;';' :
gl 4" [TE 0] 0 |
F =2
onl-63-m | HH |ma) &0 EREN to] 8% | 90 | moiondi-s
Connected  to | -3 (8] #ns EREmE |io] wmo | 90 %(énnected oo (;[3
}Pa?ne% bOdy harness
Fig. 4-6Headlamp harness
Conduc_tor Color Start End o Length Caying
connection (mm) length
Y ellow ]
1-3511 | and Port 1 F:,g:jtg;m 1.0 850 950
white p
2-2411 Negative 1.0 850 950
-5 Black Port 2 o3 o = =0
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Black
3-3411 and Port 4 Right width lamp 10 850 950
white
'Y ellow .
43711 | and Port 5 Rigntfrontturn |, 850 950
signal lamp
red
Conductor . Length Laying
connection Color Start End Section (mm) length
Y ellow

L eft front
1-351 an_d Port 1 headlamp 1.0 850
white ﬁ g >
7-241 Negative 1.0 85| 9
8 Black Port 2 Port 3 10 % 100

Black
9-341 and Port 4 Leftwidthlamp | 1.0 , 850 950
white
'Y ellow R 4
10-361 | and Port 5 Left front turn 1& 850 950
signal lamp
red
¥ it vy m
’ |
: .
:
g r E m
g e L . assembly . Liss
— A | = I - }.’-

o
-

. Left
-front
overhead
i guard

_c
HEBH
" Instrument
data outpi

a = x
= ]
s5nk PIELE
- -
[n
[
Left rear Right
overhead front
guard  overhead
it Fguard
t 1
i L les e

[

|
Right
rear
overhead
uguard
I 17
I I%|
i | i

Fig. 4-7 Principle diagram
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Fig. 4-8 Wiring di’am 0

Table(l) Descri pt‘)n\arwss terminal

terminal

1B 1V |Controller 48V Key 9N|tch48V|nput 1.0mm* | 2945 | 3045
2R Fuse bl tput 1.0mm* | 4065 | 4165
B 2Z [Control circuit 48V|{Hand brakeswi \/ range 0.75mm° | 200 250
2D _jinput %‘-48Vin’|t 9 Tomm? | 200 | 250
6B Electric control port 6B 0.75mm°| 200 | 250
3B | 30 |Startingsignal iffput[SCCASAOT - S@UNG o G 752 | 3665 | 3765
Iswitch output
irection switch forward 2
4B 4F %orLll'E[rol output Green 0.75mm~ | 2945 | 3045
4y | P I nstrument forward input 0.75mm" | 200 250
" |Direction switch 2
oF Controller backward output 0.75mm™ | 2945 | 3045
5B input I nstrument backward Blue
/SY" P ot 0.75mm2| 200 | 250
cceleration signal|Accelerator signal velowl 0.75mm? | 3665 | 3765
put output
Controller
acceleration ~ Accelerator  negalively 1l o 75mm? | 3665 | 3765
negative  terminal fterminal output
i nput
135 Flasher negative 0.75mm? | 4065 | 4165
terminal
Horn and horn filter 2
13w Electric control 48V jnegativeterminal 0.75mm 200 250
negativeterminal  [Left rear lamp negative 2
13B | 13G DC/DC-12V terminal Black | 0.75mm 200 250
13E negativeterminal R|gh_t rear lamp negative 0.75mm2 | 200 250
terminal
13F Back-up buzzer negative 0.75mm? | 200 | 250
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13H Right = front — lamp 0.75mm? | 200 | 250
negativeterminal
131 L eft _front lamp negative Lomm? | 300 350
terminal
137 Instrument— negative 0.75mm? | 200 | 250
terminal
13D DC/DC-48V - negative 1omm? | 200 | 250
terminal
13V DC/DC-12v - negative 0.75mm? | 200 | 250
terminal
13A Direction ~  switch 0.75mm?| 200 |. 250
negativeterminal
Horn and horn filter 2 g
137 negativeterminal 0.75mra “
258 | 250 [Ump  dlecriclLifting switch lifting] \\ i 6 75mm? | 8545 .| 8645
control lifting input |output 4
268 | 260 Pump - glectrchlftlng switch tilting Grey 0.78mm?2 | 3845 | 3645
control tiltinginput |output
R
7R | 27v Fuse block 12VInstrument_ back-up and omm? | 1520 | 1620
output buzzer 12V input ¥ 1A
- 2 2
B
28U |output . 0.75mm? | 150 200
input yellow
207 Brake light switch 12V] 0.75mm? | 2965 | 3065
Fuse block F7/12v/[Rd Red y
29R | 29sS [ FIasher‘ZVinput\ and | 0.75mm 200 250
utput Headlamp switch  12V/| black
20K oy P 0.75mm?| 200 | 250
Start | End Start End Color Condgctor Nominal| - Max.
section | length | length
Table(l Ii Description of harness terminal
459 N
N /A ccelerator starting 2
300 b uIBTARe awitch 48V input Yellow| 0.75mm* | 1420 | 1520
302 utput® Direction switch 48V and
30F P ot white| 0,75mm2| 200 | 250
Instrumentbrake [Normally closed output 2
31‘ 31‘ ldisplay input of hand brake switch | PUrPIE| 0.75mm” | 700 800
I nstrument - . Yellow
3Vh| 320 lndervoltage |-/ TUingswitch48V and | 0.75mm?| 1000 | 1100
. input
protection output black
33G :'nifstba‘:k'“p"ght 12v 0.75mm? | 2745 | 2845
Instrument - - White
33y | 33E feversinglzy  [Rontback-uplight 12V ©o i 6 2e2 | 200 | 280
utput Input blue
33F i'i‘;ﬁ'“p buzzer 12v 0.75mm?| 200 | 250
34Y Headlamp switch | gear 0.75mm° | 200 250
341 |Right frontwidth |-Srtfrontwidthlamp — vellow) o o0 21 50 | 350
34H : 12V input and
lamp 12V input L eft rear signal lam red
34G rear g P 0.75mm?| 200 | 250
12V input
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34E Right rear signal lamp 0.75mm? | 3065 | 3165
12V input
351 [Right front f\}ff’:thead'amp Red | 0.75mm?| 1120 | 1220
35H headlamp 12V Headlar:n Switchll and
35Y |input coor P yellow| 0.75mm? | 200 | 250
36G Left rear turn ignal 0.75mm? | 3745 | 2845
lamp 12V input Black
36X | 36l Leftturn_sgnal Leftfront_turn signal and | 0.75mm2 | 200 250
|amp switch lamp12V input white
36Y I nstrument left turning 0.75mm2 | 200 250
input
37E Ri ght_ rear turn signal 0.75mm? 20a1] W
|lamp input
Right frontturn  [Right turnsignal lamp | &%
37H | 37x |29 \ 9 9 P 1 and | 0.75mm? | 200 |+ 250
signal lampinput  |[switch black
37y I nstrument right turning 0.75mm? | 200 o50
input
38G o |Leftbrakelight12V e Ko 78mm? 01700 | 1800
387 Brakelight switch [input ol
a8E 12V output IRang);Stt brakelight 12V yellow Tmmz 200 250
um signl tamp swifeh | B1Ye
39S | 39X |Flasher 12V output|, 5 29 P and. | 0.75mm?| 1520 | 1620
12V input .
N
Green
40R | agy [Fuseblock48v Instrument 48V'output | and | 1.0mm’ | 1520 | 1620
input red
411 Horn switch 12V output 0.75mm° | 3715 | 3815
Foot horn switch 12V Green 2
41T | 41U Horn12V input AN and | 0.75mm 150 200
W Horn 12V input white - emm? | 200 | 250
42D | 42R |DCDC+12output block +12V input 0.75mm° | 2475 2575
v | 11y EIectrlcéroI rument connector Velowl 05mm? | 2945 3045
port 1Y NG
ov | 12y Eln:c rol I nstrument connector Green| 05mm2 | 2945 3045
port 2Y 12Y
3y | 13y Electriccontrol I nstrument connector Blue | 05mm2 | 2045 3045
por 13Y
Electric control I nstrument connector 2
4Y 14Y it AY 14y Grey | 0.5mm 2945 3045
SY. 15’ Electric control I nstrument connector Black| 0.5mm2 | 2045 3045
port 5Y 15Y
End Start End Color CondL_Jctor Nominal| Max.
section | length | length

Fault diagnosis

If the vehicle is mis-operated or the electric control fails, the instrument will
display the status code, and the existing problem can be judged according to the status
code and the description listed in the diagnosis table of status codes.

Diagnosistable of traction controller status codes

Status code

Description

-01

No seat switch input

-02

Theforward direction switchis closed just after power-on.
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-03 The backward direction switch is closed just after power-on.
-05 The starting switch or the brake switch is not closed.
-06 The accelerator istreaded down when the direction is not selected.
-07 Theinput voltage of the accel erator istoo high.
Thekey switch is closed for thefirst time, the power supply is connected, and
-08 . .
the input voltage of the accelerator istoo low.
-09 Theforward and backward direction switches are closed simultaneously.
11 After the key switch is closed for the first time, when the power supply is
connected, the starting switchis already closed.
-15 The battery voltage istoo low or the control card is disordered.
-16 The battery voltage istoo high or the control card is disordered.
-17 Thetype of the control card is selected improperly.
23 In case of starting in the backward direction, the motor excitation currg
too high.
In case of starting in the forward direction, the motor excitation currentistoo
24 - '
igh.
-27 The supplied power supply islower than 10V DC.
-28 In the operating mode, the motor excitation current iStoo high.” =~
-41 The thermal protector is open circuit or the transistor temperatureistoo high.
-42 The compensation voltage of the motor armat 00 high.
-43 The compensation voltage of the motor armatﬁoo low.
-44 The armature transistor can't be turned of f 'nor 4
-45 The armaturetransistor can't be connected nora.
46 It is predicted that the voltage at A2 point.islower than 12% of the battery
\voltage.
-49 In the operating mode, the motor &ati on current istoo low.
51 Before suction of the contactor, the voltages at both ends of the capacitor are
too low.
57 In the operating process, thei “ voltage of the motor current sensor of the
controller istoo low.
64 Theinput voltage (P2-17) oﬁhe line contactor driver islower than 12% of the
battery voltage:
-65 In the operating mode, the current of the coil of the line contactor istoo high.
-66 Theexcitation current exceeds the current limit of the excitation transistor.
-67 mét! rent exceeds the current limit of the armature transistor.
-69 In the operating mode, the current of the power steering coil istoo high.
-76 &g‘ﬁzl tage of the capacitor istoo high.
-77 Intheregenerative brake process, the motor current is detected.
If the armature drive current is higher than 450A for over 3.5s, the armature
-8248 { :
ric current will be closed.

K'ey points of maintenance
\ K‘/ points of spot check of controller components

nder normal conditions, it is very dangerous to touch the electrical components
with hands. In such case, the battery plug must be unplugged and wait for 2 min.

When spot check must be performed in the live state, the drive axle shall be
supported from the ground, so that the vehicle can't travel when the motor is rotating
at a high speed.

It shall also be noted that the body shall not be contact the tyres.
1. Inspection of electrical components of controller

(1) Spot check tools and measuring appliances

| SN | Descripion |  Specificationandremarks | Purpose
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Straight screwdrivers, cross .
. . . . Fasten and dismantle screws of
Screwdriver (a | screwdrivers(large, intermediate . )
1 . various parts and adjust the lead
set) and small) and cross screwdrivers
screw.
used for small screws
5 Wrench (aset) Zmm, 13mm and 17mm Fasten and dlsmantle bolts and nuts of
variousparts.
Power module mounting bolts M4 | Used to determine the power module
3 Torquewrench .
and M5 fasteningtorque.
4 Pin pliers (aset) Install and dismantle small
components.
5 Ammeter DC500A or 1000A Determinethecurrent.
- -12V, -30V and -120V Determinethevoltage.
6 Digital gauge Determinetheresist (digi
Analoggauge | Range x1Q, x100Q and x10002 .
gaugedoesn't ).
Note: & 4

When the mounting bolts and nuts of the power termina of the controller are
loosened, the generated heat will result in burning accidents. ‘If loosening and heat
radiation is found, sand paper shall be used to carefully grind; fasten and correct such
position. In addition, poor contact at the plug position wil It in abnormal action.
For impurities and rust, etc. adhered to the plug position, plug shall be plugged
and unplugged for 2-3 times to correct the situation. of poor contact. In addition, it
shall aso be checked whether the conductor-is broken and whether the terminal is
deformed, etc. S\ 4

2. Inspection of fuse *

When high current passes the main‘loop, the fuse shall be blown to prevent the
controller from further damagesand prevenﬁhe electric appliances from fire.

™ = —F
F1lower terminal
F1.F2 upper terminal ._F1| | sovsmmes ¥ tlér?nvyr?;l
F3 upper terminal &
Fi I B
F3 lower terminal -
[-1-]
:';:uu: Fuse
Mark Description Basicparameters
F1 Travelingfuse RNO DC 150V 400A
F2 Loadingfuse RNO DC 150V 400A
F3 PSfuse RNO DC 150V 50A

(1) Inspection of traveling fuse (F1)
(D The gauge shall be switched to voltage measurement, and the (-) electrode of
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the gauge shall be connected to the (-) electrode cable terminal of the controller.

() The (+) eectrode of the gauge shall be connected with the upper terminal and
the lower terminal of F1 fuse to measure the voltage and make ajudgment.

Voltmeter (key switch ON status)

M easuring point Voltagevalue Judgment

. Battery voltage Good
Lowerterminal oV Poor (replace thefuse)
Upper terminal Battery voltage Good

(2) Inspection of loading fuse (F2)

(D The gauge shall be switched to voltage measurement, and the (@ct@ of
the gauge shall be connected to the (-) electrode cable terminal of the controller.

(2) The (+) electrode of the gauge shall be connected with the upper terminal and
the lower terminal of F2 fuse to measure the voltage and make ajudgment.

Voltmeter (key switch ON status)

Vv

M easuring point Voltagevaue Judgment

. Battery voltage Good
Lowerterminal oV Poor (replace thefuse)
Upper terminal Battery voltage Good

(3) Inspection of steering fuse (F3)

(D The gauge shall be switched 0 volta

measurement, and the (-) electrode of

the gauge shall be connected to the (-) € ectrgde cable terminal of the controller.

(2) The (+) electrode of the gauge shall be connected with the upper terminal and
the lower terminal of F3 fuseto measure the voltage and make ajudgment.

M easuring point eol tagevalue Judgment

. Battery voltage Good
L owerterminal ov Poor (replacethe fuse)
Upper terminal Battery voltage Good

5.M otor\‘

Overview

\$o 24
ain technical parameters of motor

" Type 1-1.5t forklift truck 2.3t forklift truck
Drivemotor
Name XQ-5-4A4 XQ-10-1C
Exciting mode Separateexcitation Seriesexcitation
Rated power Bkw (60 min) 10kw (60 min)
Rated voltage 48V 75V
Rated current 139A 165A
Weight 95kg 135kg
Oil pump motor
Name XQD-6.3-3C XQD-13-2S
Excitingmode Compoundexcitation Seriesexcitation
Rated power 6.3kw (15 min) 13kw (15 min)
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Rated voltage 48V 80V
Rated current 172.8 A 210A

Weight 72kg 72kg

Steering motor
Name XQD-0.8-7

Excitingmode Compoundexcitation
Rated power 0.75kw (30 min) 48V
Rated voltage 25A
Rated current 12kg

Weight

Drive motor

The drive motor is installed on the drive reduction gearbox and i“)@is
controlled by the converter in the controller. B

The rotating state of the motor is detected by 2 sensors assembled at the back of

the motor and then transmitted to the controller. { 4

: >
Oil pump motor

The oil pump motor is assembled at the left frame and.drives the main pump, as
shown in Fig. 5-1 and Fig. 5-2.

The oil pump motor comprises the lifting relay and the controller assembled
inside the counterweight to control starting and Mi ng of rotation, etc.

Main pump Oil pump motor

‘ ” w Fig. 5-1 Assembly drawing of oil pump motor

\ 4
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Hol
Brush

Base IExcitr;z]ttion
Motor Ilnec art Brush
electron Ihandle
L i
Fan ———~—p 1| m_
3 5.
3 7
Brush
cover .
Fig. 5—%0” pﬁp motor
K ey pointsof maintenance
Drive motor
(1) Maintenance during driving
Spot check item ot Judgment criteria Treatment
checl
art
pport Whether there is any distinct changeAfter stopping at g
& from driving at ordinary time andplace with distinct
\ \ whether the temperature rise value isdust  accumulation,
normal. clean the place.
Environm - \Visual inspection
e(i:’eign Support Whether there is any change from|Recover it to normal
atters: driving at ordinary time. condition.
Spray \Visual inspection
Liquid
Support (Whether there is abnormal temperaturgRecover it to normal
Bearing ise  when compared with thecondition.
Temperaturerise temperature in case of normal driving
P and whether the temperature rise ig
bel ow the specified temperature value.
Support: 80deg; bearing: 55deg
Support Whether there is abnormal vibration andWhen the specified
Bearing, [amplitude increase when compared withvalue is exceeded,
Vibration cover |normal conditions. after stopping, check
plateor [Visua inspection and  acoustidand eliminate the
others |inspection cause.
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Abnormal sound

Support [There is no abnormal sound and noisglf  such  situation

Bearing, [increase phenomenon when comparedoccurs during

cover Wwith normal  conditions.  Whendriving, after

plateor jauscultation rods and new products argstopping, check and

others |used, perform comparisons. eliminate the cause.
IAcousticinspection

(2) Maintenance during stopping

Spot check | Spot check part Judgment criteria Treatment
item
\Whether there is any loosening, dust(Tightening, cleaning
Assembly : I
art Assembly screws faccumulation or rust. and painting
P \Visual inspection and acousti c inspection
\Whether the connection iswrong. Tightening
Terminal | Connecting part \Whether the connecting partisloosened. |Insu IOhInSE)eCtIOI"I

\Whether theinsulation is adequate.
\Visual inspection

Incoming and
outgoinglines

\Whether the covering and protection
i sdamaged.
\Visual inspection

part|Repair at the specia

factory

(3) Regular spot check

[

A Spot check criteria

D

For regular spot check, please refer to tﬁefohNinﬁ table. However, at the places

with much dust and high humidity
rigorous, the spot check times must b

ncrea@.

d in case that the working conditions are very

Drivingtime Abovel12h/1d Above8-12h/1d
Spot check times Onceayear Onceevery 2 years
Spot check Spqt check Judgment criteria Treatment
part item s
Rollin . er eakage, abnormal sound and dust
lo] Bearing -
beering ( sﬂ) : _ gccumul ation o _ Replacement
Visual inspection and acoustic inspection
Whether thereishigh roughness of the
Connection connection surface due to damagesand | Cleaning and processing of
Conngating su& rust, et_c. du_ri ng ass_;embly. the connection surface
; Visual inspection
Assembly Whether thereisany Ioosgm ng, rust and Tightening, derusting and
screws . . d“?t accumul ati on.. . replacement
Visual inspection and acoustic inspection
Whether thereis high roughness of the
Connection | connection surface dueto damagesand | Cleaning and processing of
surface rust, etc. during assembly. the connection surface
Visual inspection
Whether the connection iswrong.
Terminal | Connecting | Whether the connecting part isloosened. Tightening
part Whether theinsulation isadequate.
Visual inspection
Incoming and Whether the covering and protection part
oS isdamaged. Repair at the special factory
outgoinglines . . :
Visual inspection
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Resistance
between 0.0063Q + 5% (200 Repair at the special factory
terminals
Assembly Iron core Dust accumul ation Cleaning
of fixed Visual inspection
rotorsand | Insulation of Insul ation resistance above IMQ Cleaning
rotating coil and (measuring with a500V high resistance Heating, drying and
rotors |connecting part meter) treatment with varnish

Whether there is any damage, discoloration,
Painting Damage peeling and rust.
Visual inspection
. Whether thereis distinct dirt, dust . }d
Cleaning Dirt and d.USt accumulation and rust. grav
accumulation . . .
Visual inspection .

Derusting
Re-painting

antirustpal nti ng

A Key points of spot check >

Each part shall be subject to spot check according to thefollowing key points:
1. Theplacewithlessdust and lower humidity shall &Iected.

2. In order to prevent mistakes in the part assembly position and the shaft
direction during assembly, the disassembly seﬁence shall be well recorded. The
articles such as screws and gaskets shall besplaced into the empty box prepared in
advance. % 4

3. When the parts such as supports are dismantled and installed, a wood
hammer shall be used for even, equal and slight hitting. Hitting with a metal hammer,
etc. may result in breakage of thesupport.

4. During operation, <@ttention shall be paid to preventing the parts from
damages, in particular, it shall. be particularly noted that the stator coil and the bearing
shall be prevented from entry water, dust and sand and in particular from damages.

5. The parts which ha‘ been disassembled shall be cleaned thoroughly and
checked for ablﬂhit@ Inadequate or damaged parts shall be made up or replaced
immediately:

6. AWhen \coil is wiped with a hard object or gasoline, petroleum or other
solvent; the insulation may be damaged. Please do use dry cloth or soft brush.

g)il shall be dried when the insulation resistance is very low. When the
coil is dried, attention shall be paid to preventing local overheating, and the coil shall
b ed to 80T-90T and dried so that the insulation resistance reaches above 1IMQ.

8. The parts such as bolts shall be checked for loosening. In case of loosening,
they shall be tightened.

9. For spot check and repair of the bearing, please refer to Item (4) (Repair of
Bearing).

10. In case of damages, discoloration and peeling of paint, antirust treatment or
re-painting shall be performed.

11. The terminal shall be tightened firmly and the connecting part shal be
completely insulated with the insul ating tape.
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12. After completion of assembly, it shall be checked carefully whether there is
any remaining part and whether the articles such as screws have been tightened. Then
the shaft shall be rotated by hand to find any abnormities and then trial run shall be
performed after confirmation of no abnormities.

13. The motor shall be stored at a place without moisture, dust, basicity or other
hazardous gas, and both ends of the shaft shall be applied with antirust oil and
wrapped with oil paper or film cloth, etc. for storage.
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(4) Spot check and repair of bearing

The bearing life varies with the specific situations such as the load size and the
driving conditions. If the bearing is hot or generates abnormal sounds, please replace
it.

Since the sealed bearing is sealed with high-quality lithium base grease, it can be
effectively lubricated and has the structure preventing dust intrusion and it can be
used without adding grease for along time.

The sealed bearing shall be replaced according to the following period: ©

Driving time 8-12H/1d 12H-/1d

Spot check times Once every 6 years Once every 3years

In particular, in case of use at the places with much dust or where the grease is
deteriorated due to hazardous gases and solvents and may flow out, the replacement
period shall be shortened according to the situations.

A Assembly of bearing

As shown in the diagram, insert a steel pi peﬂwards theinside diameter of the

bearing or use a holder. ;

o
When the motor bearing is |oosened; attention shall be paid to prevention of over
60°C -80C.

\ 4
A Di%sse*ly of bearing

‘\ de‘:l‘r shall be used to dismantle the bearing.

IScrew

=P 'd
\r[%,@::/ o iPull-out

?:T\*T:  bolt
_//‘ﬁ—’ Inside - E" < m{
bearing cap },ﬁ

Bearing

Fig. 5-4

=
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Oil pump motor
(1) Ball bearing

When the bearing generates abnormal sounds or it is sintered, please dismantle
the bearing from the rotor spindle.

During dismantling, please use a small detacher to apply aforce to the outer
circle of the bearing for dismantling and please do not reuse the dismantled bearing.

During assembly of a new bearing, use a cylindrical working position ap S
to apply aforceto theinner circle of the bearing. Y
(2) Measuring the insulation resistance &

Connect the (-) terminal of the instrument to the base of theimotor and connect
the (+) terminal to either side of 2 terminals. If the pointer of the instrument is below
0.5MQ, itisnormal.

If the measured value is not above 0.5MQ, clean the carbon.electrodein the
motor with compressed air. If adryer isavailable, pleaseu dryer for drying and
then re-measure the value.

If the re-measured valueis still below 0.5M s\)l ease replace the motor.
(3) Spot check of brush and brusi}sprin

The brush is engraved with the line indi§ ng the wear degree. If the wear
exceeds the limit, please replace the brush. The brush spring tension of the brush
pressed on the rectifier shall be measured with a spring balancer.

QS
C. N\
)

L\

0
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(4) Inspection of rectifier

Therectifier isthe most important part in the motor. If adhered, oil or impurities
will result in abnormal wear of the brush and reduction of the working efficiency of
the rectifier. Therefore, compressed air or clean dry cloth shall be used for cleaning.

When the rectifier surface becomes rougher, it shall be subject to fine grinding
with 500# or 600# emery paper and then cleaned carefully. When the rectifier surface
istoo rough, it is necessary to correct it by means of cutting.

After cutting, the thickness of the mica sheet shall also be corrected.’ N
Repair of the rectifier requires special mechanical tools, therefore, it'shall be
delivered to a special repair shop for repair. &
A Reference values of inspection criteria 4
N
‘l (mm)
BenchmarSal ue
. Standard ! 1.0
Axial thrust Limit 18
Bearing |ubricating grease Name Compound SRL
A Electric axis 0.0173
Coil resistance (Q) Magneticfidd 0.0106
Drive motor Stargi th@ PIESS 28
Carbo W mit 15
N Oil pUMb Motor Standard thickness 28
orudh pump Wear limit 15
Steering motof Standard thickness 22
g Wear limit 12

C.\
\\/
W
) 4
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6. Battery and charger
6.1 Overview

List of performance parameters

tem Type 1-1.5t forklift truck 2-2.5t forklift truck 3t forklift truck
Battery
Capacity 400AH/5h 630AH/5h 500AH
Name 24-DA-400 9PZS630 4 -500
Voltage 48V 48V ’
Spe‘;'lggt?c:s,"t'ety of 1.280g/cm’ 1.280g/cm’ 1.280g/cm’
Weight 690kg 1100kg 1530kg
Charger { !
Intelligent control, Intelligent control, Intelligent control,
Form single-phase AC stable single-phase A le three-phase AC stable
voltagecharger voltage charv voltagecharger
Rated power 45KVA 55KV 6.5KVA
Power supply voltage 220V/50HZ 380V/50 380V/50HZ
Suiteblebattery 570AH  “8ooan 350-520AH
capacity
Output 72V { 7 80V
Current 50A ‘ 80A 80A
Weight 60kg 75kg 90kg
6.1.1 Battery

4
The battery isformed by.series connection of 24 2V small batteries (48V), with
the steel plate box asthe shell, as shownin Fig. 6.1.

v Usage of battery

When the battery isin use, the
most important issue isto prevent
excessive discharging. The deeper the
discharging is, the shorter thelifeis.
(Fig. 6.2)

The depth of dischargeis obtained
by determining the specific gravity, and
the approximate standard is shownin
Fig. 6.3.

G

©
%8 |
E |
%) had |
FosEl 20 a4 3 ;
B 25 gy I
) ‘5 8 f
e 1|B£
Bl B b= |
E 5% e

e i

R

a4

3 & T B W e
Discharge temperature (%)

56



https://forklift-manuals.jimdofree.com

In addition, the amount of the Fig. 6.2 Relationship between depth of
electrolyte shall be confirmed at the discharge and servicelife (example)
10™ day. When the amount is
inadequate, distilled water shall be

made up before charging.
()
&
NV
\gf‘ '
N
X\ g
N
N Y
\V\ 4
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6.1.2 Charger

The charger comprises three function modules, i.e. the controller, the power
block and the transformer. It realizes intelligent closed-loop control, has charging and
fault status indication and performs automatic detection of the battery, dynamic
tracking and closed-loop control, so as to always keep the battery in the best critical
state of charging electrochemical reaction.

A Charger panel

48y §0A Q
A (5753 oo Bafhs o

|
Full Power
J [, J L8
/ ' |

4 3 ] £

DF intelligent
charger

Fault

P
(1) When the power socket is plugged* and the air switch is turned on, the
power "1" indicator will belit. 4

(2) When the electric quantity of the battery isfull, the full indictor "2" will belit
and meanwhile the display-will.display "-Full" and the floating current.

(3) When the Mer fails, the fault indicator "3" will be lit and meanwhile the
display wi IWpIQ"DC- IND". Seetheinstructionsfor details.

(4) When equalizing charge is required, the equalizer switch shall be pressed
down'and t he power shall be turned on. At this time, the equalizing indicator
"4" will be lit'and the display will display "-JH--". When the switch is pressed
‘ownsag@n;the charger will be recovered to normal condition.

(o
jum | |
[ |y iage | e T | | e o1
' | O el
" s e : |w
II ! 1zan — ___\_l | m®
1 ] — :
E I R } | \H“;— —é—-..‘_‘_: Ln
'_l. I r H IHH“"-— i /u'- : l
5" + L { -: HT{H\ K
| | |
[ o et e e v
|___. 1 :. e i L
b 1 3 a l & (R AR

] L] anr [ L] oo o (BRI

Fig. 6.3 Example of reduction of specific gravity
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Charging of battery

The discharged battery must be charged in time and the battery stored in the
discharged state for along time may be sulfated to deteriorate the performance. When
the vehicleis out of service for along time, after it isfully charged, it shall be subject
to supplementary charging once amonth.

In particular, the discharged battery shall be charged in time and shall not be
stored for more than one day.

When the discharge quantity is deemed as small, the specific gravity be
determined. When the value of the specific gravity is lower than 1.26”1 ery
must be charged. Equalizing charge shall be performed when the difference of the
specific gravity of each battery is over 0.020h and it is usually performed about once
through four times a month. When the difference can't be reduced.in case of
equalizing charge, it is necessary to adjust the specific gravity. In addition, too
frequent equalizing charge may result in overcharge and shvw the servicelife.

Precautions during charging

(1) When the liquid temperature is above 50°C before charging is started, the
liquid shall be placed for certain time and. the battery shall be charged after the
liquid temperature is reduced. \ 4

addition, in order to prevent gas.from. being fully filled and difficult heat

(2) Over discharge and overcharge rr% result in liquid temperature rise. In
radiation in the charging process, the h(}o shall be fully opened.
A Temperature conversion of specific gravity

The specific gravity, of. the electrolyte varies with the liquid temperature.
Generaly, the specific. gravit the electrolyte is based on 25°C, and the conditions
other than 25°Cshall calcuved according to the following formula.

S25=5t + 010007(t:25)
S25. .cx.. .onn. . SPECIfiC gravity @ 25°C
S . specific gravity @ t*C(measured value)
‘ . ‘Q ...liquid temperature (measured val ue)
Usage and charging method of charger

'1) Daily charge

After the operation of the forklift truck is stopped (after charging) or during the
operation, when the low battery voltage alarm is displayed on the LCD meter, the
battery shall be charged in time according to the following key points:

a. The forklift truck shall be stopped at the designated position, the key switch
of the forklift truck shall be rotated to the "OFF" position and the battery power
plug shall be pressed down. When the battery shall be replaced, it can be lifted
out of the forklift truck as specified.

b. It shall be confirmed that the power switch capacity of the charger input
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power supply 220V/50Hz is greater than 30A and matches with the battery to be
charged.
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c. Itshall be checked that the battery electrolyte level shall be 15-25mm higher
than the protective floor slab or located within the scal e range specified by the hole

plug.

d. The battery cable plug shall be correctly and reliably connected to the
corresponding charger.

e. Theair switch shall be turned on, the charger will display the current system
version, the current battery voltage and the maximum charge current, and the
charger will enter the automatic detection state.

f. After completion of the detection process, the charger will enter the Lgng
process of the formal charging program and display the voltage [**.*U], the
current [**.*A], the charging time [H** .**] (expressed as ** h**min).and al ready
charged ampere-hours[*** AH] in arolling manner. v

g. When the full indicator islit, it indicates that the battery is\fully charged, the
charger will enter the automatic floating state, and-th ating charge current is
about 1-3A.

h. After completion of charging, the air Switch sh}be turned off and the
battery cable plug shall be disconnected fronE the charger.

i. Before usage of the forklift truck; it | be confirmed that the specific
gravity of the battery electrolyte ha§been,mcreased to the value in the following

table.
- v . .
Liquid temperature Specific gravity
@5¢€ 1.294
G5c S 1.287
@>5°C 1.280
. @35C 1.273

(2 ‘uppl‘nmtary charging

\When the operation is completed, it is suggested that the charging sequence at
th time should be basically the same as that of daily charge.

Equalizing charge

When the battery is 100% over discharged, the cylinder shall be made up with
distilled water or the determined specific gravity of the electrolyte of all cylinders at
the determined liquid temperature shall be converted to the specific gravity at 25°C.
When the difference exceeds 0.02 or other battery requirement, equalizing charge
shall be performed according to the following sequence:

After the same operation as daily charge, the "Equalizing” charge function key
shall be pressed down. At thistime, the "Equalizing” indicator will be lit, the charging
will enter the equalizing charge state automatically, and -JH- indication, etc. will be
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displayed in the charging process. After the battery is subjected to full equalizing
charge, the "Equalizing” charge function key shall be manually pressed down to
release such function. The charger will be recovered to the normal state.

N\
‘y . 4
N Y
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7. Hydraulic system

Overview

The hydraulic system comprises parts and components such as a working oil
pump, a multitandem valve, a lifting cylinder, a tilting cylinder and a pipeline. The
hydraulic oil is supplied by the oil pump directly connected with the motor. The

multitandem valve distributes the oil to each cylinder.

<
Tilting.cylinder ‘

In&ei&nger of

cylinder

Steering cylinder
Form
Inside diameter of
cylinder
Outside diameter of
piston
Travel
Hydraulic oil tank

Double-acting piston
d63mm

d30m
167mm

Double-acting piston type
®70mm

d50mm
160mm

Capacity

18L~23L

Typs [-1.5t forklift truck 2-3t forklift truck
ltem
Main pump
Form Gear type Gear type
Name CBTo-F412.5 CBTo-F416.5
Displacement 12.5ml/rev 16ml/rev.
Drive mode Motor connection M otor connection
Steering oil pump ‘
Form Gear type Gear type
Name CBW-F306 CBW-F306
Displacement 6ml/rev & 6ml/rev
Drive mode Motor connection Motor connection
Control valve 4
Form Plunger type Plunger type
Name CBT-F15D CBT-F15D
Regulating pressure 14.5MPa 14.5MPa
Lifting cylinder 4
Form Single-acting piston, with a Single-acting piston, with a
shutoff valve shutoff valve
Inside diameter of
cylinder aMSmm d50mm
Outside diameter. of
piston ro d% N d36mm d40mm
Travel 1495mm (lifting height: 1495mm (lifting height:
3000mm) 3000mm)

Double-acting piston
®70mm

d32mm
167mm

Double-acting piston type
®70mm

D50mm
160mm

25L~28L
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Multitandem valve

The multitandem valve is a two-piece four-body type, the hydraulic oil from the
working oil pump is controlled by the multitandem valve rod and the high-pressure oil
is distributed to the lifting cylinder or the tilting cylinder. The interior of the
multitandem valve isinstalled with a safety valve and a self-locking valve. The safety
valve is arranged at the top of the ail inlet of the multitandem valve to control the
system pressure; the self-locking valve is arranged on the tilted valve plate and mainly
used to prevent the tilting cylinder from causing serious consequences due.to mis-
operation of the joystick without any pressure source. A check valve is i led
between the ail inlet and the oil suction of the lifting valve plate and b il
inlet of the lifting valve plate and the oil inlet of the tilting valve pﬁe respectively.
The appearance of the multitandem valveis shownin Fig. 7-1. 4

Safety overlow valve Lifting slide valve Tilting slidevalve

Qil drip pump

s

Fig. 7-10utline diagram of multitandem valve
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(2) Control of multitandem valve

The multitandem valve is controlled by the joystick, all joysticks are installed on
a connecting shaft, which is fixed on the dashboard through the support, and the
joystick controlsthe dlide valve through the connecting rod.
Attachment

- over
Tilting lever (optional)

Lifting lever

i
gt e o ¢ i 4.'-"'
£ . e o el
A & e o 2 HE R T o
!I'f-} 3 a iu | -IE'!'-:-_ s
!! . _rhnuﬂ _:!-.n?'l ¥
] N e

i \
-

Valve spool
—" Vave plug

o
o
=]

0.8 £ 0.1 mm
TPk

[ o . Fig. 7-2Control of multitandem valve

A Inst‘at?f valve switch

The, spool of .the valve switch shall be pressed inside by 0.8+0.1mm, so as to

pl acsat N]»
At thistime, the center of the spool of the valve switch and the center of the cam

sh?l be kept consistent.
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(2) Pressure regulating method of safety valve (Fig. 7-3)

The pressure of the safety valve has been regulated before delivery of the safety
valve and the user shall not regulate the pressure at will, otherwise it will endanger the
system and the vehicle; if the oil pressureis different from the specified value (see the
following table), according to the test method specified in JB/T3300, the professional
personnel shall perform such regulation by the following steps:

(@) Loosen the measuring hole plug screw at the inlet of the multitandem valve
and install the oil pressure gauge able to measure 20M Pa.
eaels

(b) Operate the tilting lever and measure the pressure when the cyﬁi
to the bottom. &

(c) When the oil pressure is different from the specified value, loosen the lock
nut of the overflow valve and rotate the adjusting screw Ieft and right‘fo regulate
the oil pressure to the specified value. When the pr is high, rotate the screw
to the |eft; when the pressure is low, rotate the screw:t right.

(d) After completion of adjustment, tighten the nut. Q

&
Oil inlet I?re&%\re regulating value
1-1.5t 2-2.5t
2
Pressure 14.5MPa 17.5Mp
regulating value a
of safety valve
Pressure 5.5MPa 6.3MPal
regulation of
Overflow __ | T steering gear
valve 1 ; ;
= Lock nut

‘ Fig. 7-3Pressure regulation of safety valve
Lifting cylinder

The lifting cylinder is a single-acting piston type comprising a cylinder block, a
piston rod, a piston and a cylinder head, etc. For the series forklift trucks, two lifting
cylinders are installed behind the outer mast, the bottom is fixed on the outer mast
lifting cylinder base with pins and bolts, and the bottom of the cylinder (i.e. the top of
the piston) is connected with the beam on the inner mast.

The piston is fixed on the piston rod using elastic wires, and the outer ring of the
pistonisinstalled with an oil seal and a support ring.
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The bottom of the cylinder is installed with a shutoff valve used for safety
protection when the mast is elevated and the high-pressure pipe is broken suddenly.

The cylinder head is installed with a steel-backed bearing and an oil seal to
support the piston rod and prevent dust from entry.

Thelifting cylinder is shown in Fig. 7-4.

FAN
R
O
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Cylinder support

® Upper beam OQ
4

@ Regulati n@d

® Dustring
o @ OQil 4

e 3

&
o mEm

<

=it

® %sleeue
h\ia g @g )
e der head
eel-backed bearing
@ Cylinder block
@ Piston rod
@ Piston
@ Piston oil sedl
@ Oil sea
@ Seatring
@ Snapring
®
)
(E]
©
@
)]
@
]

AL
_‘h'l.

Shutoff valve
Spring lock ring
Cotter pin

Lock nut
Adjusting nut
End connector
Chain

Chain wheel

\
il
4 78

§
|
!

L.

Fig. 7-4Lifting cylinder
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A Working conditions of shutoff valve

The bottom of the lifting cylinder is installed with a shutoff valve (Fig. 7-5) used
to prevent the goods from sudden descending when the high-pressure hose is broken
suddenly. The oil from the lifting cylinder passes the slide valve of the shutoff valve,
and the oil holes around the dlide valve generate a pressure difference in both cavities.
When the pressure difference is less than the spring force, the slide valve will not act.
If the high-pressure hose is broken, a great pressure difference will be generated to
enable the dlide valve to move to block the surrounding oil holes and only alow a
little oil to flow through the small hole at the end of the lide valve, so asto the
fork to descend slowly. 666

Fig. 7-5
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Speed limit valve

The speed limit valve controlsthe
descending speed of thefork and it is
used for safety in case of accidents such
as breakage of the high-pressure pipe.
Refer to Fig. 7-6.

2.
4 12

A Working conditions of speed
limit valve (Fig. 7-7)

Thereturn oil of thelifting cylinder
entersthevalve @ and returns to the
multitandem valve through BeEoce and

Al
f Tooail tgpk pc-q \

When much oil flows through the b l% -~
valve plug hole o, the pressure { | =, m;';gandem
difference generated by the valve plug g hh.h_l_ﬂ;q
enables the valve plug to move towards \;ﬁ opead 3 4
theright. “BEvalve I

Thus, the passage between the = <af. |
holes o and © becomes narrower, the Fig. 7-6 : ‘;:]
return oil amount is reduced accordingly. o
and the descending speed of thefork is.
reduced. ,f

If the fork is to be elevated; the
high-pressure oil from themultitandem
valve entersthe lifti nwmder through
mBooeEE and G. »

.‘
‘ 0
el | A I e Normal
flow
i . : <=direction
rm E E == Throttling
: direction
Llftlng r‘ % 1 I — Multitandem
cylinder valveside

=771

Joint SpringNylon  Valve ValveThrottleSpringO ring Valve body
ball plug bush plate

Fig.7-7 Speed limit valve
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Tilting cylinder

The titling cylinder is a double-acting type, the piston rod is connected with the
mast through the ear ring, the bottom of the tilting cylinder is connected with the
frame using pins, and both sides of the forklift truck are installed with a tilting
cylinder respectively.

The tilting cylinder mainly comprises a piston, a piston rod, a cylinder block, a
cylinder bottom, a guide sleeve and a seal, the piston and the piston rod are welded
structures, the outer edge of the piston is installed with a support ring and two'Yx.sedl
rings, the hole in the guide sleeve is press-fitted with a bush and installed i& Y X
seal ring, the collar and the dust ring, the bush supports the piston rod, the ring,
the collar and the dust ring can prevent oil leakage and dust and they are\rotateg,onto
the cylinder block along with the O ring, as shown in Fig. 7-8.

When the tilting dide valve is pushed forward, the high pre&e oi Ig;ers from
the cylinder bottom to push forward the piston, so as t le the master to tilt
forward; when the dide valve is pulled backward, the/high-pressure oil enters from
the front end of the cylinder block to push the piston bad@d, S0 as to enable the
mast to tilt backward. .

i s T <.

BN,
S I 4]
- == NI
NI
2)(3)(8) (5 % %
%
ar rirﬁ st ring %ollar x seal ring
D.ri ides [ D ri
~ Ilinedereglvcgack a Y?(argagl ring Surrl)rr])%rt ring

s Piston # Yxsed ring

‘ “ Fig. 7-8Titling cylinder

Hydraulic oil tank
‘he hydraulic oil tank islocated on the right tank body of the frame, the oil tank
isinstalled with the sucked ail filter, and the oil return pipelineisinstalled with the
return oil filter, so as to guarantee supply of clean ail.

(1) Replacetheoil filter.

(D Loosen the drain plug to drain oil.

(2 Clean the il tank cover plate and dismantle the screw of the cover plate. .
(3 Dismantle the oil suction pipe and the ail return pipe.

(@) Dismantle the oil tank cover plate.
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(5) Dismantle the return oil filter and replace it with anew oil filter.
(&) Dismantle the sucked oil filter and replaceit with anew oil filter.

(?) Remove the old pad on the cover plate, replace it with anew pad and
re-apply the sealant. Sealant: Three Boo 400# or equivalent product.

\NV
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Install the oil tank cover plate and connect the oil suction pipe and the oil

return pipe.
Hydraulic pipeline

See Fig. 7-9 for the hydraulic pipeline of the hydraulic system.

Connected to the oil
return pipe of the mast

' 2 .\‘ =
o ] B S
il ; Ié? S ihg"‘j
i PR e | Ta thes. oail ]
! /4 i

pump
3
Q

- i - y ew \ pu I f‘ /. {-
AR #f""‘l t mp o -
G M 14 Ve F
N S SEE 4 _\.\- & :
R / S
W / O

Multitandem
vave

Tiltin
@{%%'f'{)‘ er
INIY]

Fig. 7-9Hydraulic pipeline
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Maintenance and regulation
Maintenance of lifting oil pump
(1) Disassembly

Before disassembly, it shall be cleaned thoroughly. The dismantled parts shall be
placed on clean paper or cloth and the parts shall not be contaminated or damaged.

(&) Theflange of the pump shall
be clamped on the vice bench.

(b) Dismantle the connecting bolt

(Dthe pump cover (5and the pump
body (1L)(See Fig. 7-16.)

(c) Dismantlethelining (6)the
drive gear (Zand the driven gear (3)

(d) Dismantle the seal ring (Zand
the collar (8¥rom the front and rear end
covers.

Note: If the seal ring is not
replaced, do not dismantle it from the | | Oiloutlet |
front end.

‘ Fig. 7-11
(2) Inspection o

Check the disassembl ed partsand
clean them with gasoline (except for

rubber parts).
parts) g b’
(@ Inspection of pump body
If the contact length between the

inner cavity. q‘ the pump body and the
gear is greater th 2 of the

perimeter, replace the pump body. o5 _ 9
). I nspection of lining T
eck the contact surface of the =0 L1 . | 10
lining. If the surface is damaged or the _1-
lining thicknessis less than the St
specified value, replace the lining. Fig. 7-13

Specified value of lining
thickness: 4.94mm.

(c) Front and rear pump covers

If the discoloration (brown) of the
inner surface bush exceeds the range of
150°, replaceit.
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(d) Check the drive and driven
gears from the front and the back. In
case of excessive wear, replace apair.
If the dimension D islessthan the
specified value, replace them in pairs.

(e) Based on the demand, replace
the seal ring, the bush seal, the collar
oil seal and the spring collar.
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(3) Assembly Collar 0

(@) Install anew seal ring and a
new collar on the front end cover

Bottom of inner

cavity of pump body

of the pump. i

(b) Install the lining in the groove -

of the front end cover and do not Hg.7-14 Bushsed
confuse the oil suction with the oil

drain. Oil suction side Groove

(c) Install the drive and driven
gears on the front end cover.

(d) Install the lining at the gear
side to enable the groove to align
with the gear point. Do not Fig.7-15  Lining
confuse the oil suction side with

QOil drainside

the il drain side. \ Q
(e) Install anew seal ring and a &

new collar in the groove of the

rear cover. Refer to Fig. 7-14. J \ >

(f) Install therear cover on the @ D

pump body and do not confuse t
oil suction with the oil drain: .

(g) After completeinstallation,
tighten the connecting bolt to.the
specified torque of 9—10kg.m’
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(WPump body (2Drivegear (3Drivengear (4Front end cover
(5Rear end cover  (6Lining (Bealring  (8Xollar
(9Dl sedl (0Bnapring o Bolt © Washer

Fig. 7-16  Gear pump
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Commission the oil pump to check whether the running is normal. Perform the
oil pump test preferably on the test bench, or test the pump on the forklift truck
according to the following steps:

(If the oil pump is disassembled and repaired due to serious wear or blockage of
the pump due to the hydraulic oil, replace the hydraulic oil and the filter before
commissioning on the forklift truck.)

(@ Install the pump on the forklift truck and install the pressure gauge aﬁe
pressure detection opening on the multitandem valve. &

(b) Loosen the adjusting screw of the overflow valve, so asto elﬁblethe pump
to rotate at the speed of 500- 1000rpm for about 10 min and ensure that the 011
pressureis lower than 10K g/cm?.

(c) Increase the pump speed to 1500-2000rpm and rwv about 10 min.

(d) Keep the pump speed at 1500-2000rpm to incr
30K g/cm? for each time, and run for 5 min until J}BKg/
work for 5 min and replace the return oil filter.

When the oil pressure isincreased, pay. atten\n to detection of the oil
temperature, the temperature of the pump surface and the rotating sound. If the oil

temperature or the pump surface temperatureri
reduce the oil temperature and then continue

test.

pressure by 20 -
en make each oil loop

excessively, reduce the load to

) 4
(e) After thetest, keep the overflow pressure at 175K g/cm? and measure the
flow. Measure the oil flow through the lifting speed.

5

Fault diagnosis

Note: The mod of the
but their maintenan etho
described herel N

If the hydr

according to the following table.

1) l\hltl'tandem valve

ing oil pump and the lifting oil pump are different,
basically the same and they are not further

v
ic system fails, find out the cause and implement necessary repair

Fault

Cause

Repair method

The pressure of thelifting oil

loop can't be increased.

Blockage of the dlide valve

Cleaning after disassembly

Blockage of the oil hole

Cleaning after disassembly

Vibration
The pressure rises slowly.

Blockage of the dlide valve

Cleaning after disassembly

I nadequate exhaust

Adequate exhaust

The pressure of the steering
oil loop is higher than the

Blockage of the dlide valve

Cleaning after disassembly

Blockage of the oil hole

Cleaning after disassembly

specified value.
The specified oil flow can't | Improper regulation of the .
be reached. overflow valve Regulation
NoiSes Improper regulation of the Regulation

overflow valve
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Wear of the dliding surface

Replace the overflow valve.

Oil leakage (exterior) Aging or g;lnﬂ%zs of the O Replace the O seal ring.
Damages of the spring Replace the spring.
The set pressureis|ow. Damages of thevalveseat | Regulate or replace the
surface overflow valve.
Oil leakage (interior) Damages of the valve seat Correct the valve seat
surface surface.
The set pressureis high. Valveblockage Cleaning after disassembly

&
t\,

a\
O o

\ 4
b,

<
8 )
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(2) Oil pump
Fault Cause Repair method
Small oil [Theoail level intheoil tank islow.| Refuel to the specified amount.
discharge The oil pipeor theoil filteris | Clean or replace it based on the
amount blocked. demand.
Thelining is damaged.
The support is damaged.
The seal ring, the bush sedl or the Replacement
collar is poor. Fa
: Regulate the pr 0
Low pressure of The overfli(;:v ;Ioahéﬁ Isregulated overflow valve tothe specified
the pump property. value with a pressure gauge.
Re-tightenthe oil pipeat the oil
suction side.
Thereisair in the system. Refueling
Replace the oil seal of the oil
pump.
The oil suction pipe is damaged or| " Check the pipe or repair the oil
the ail filter is blocked. filter.
Theail suctlonls deis Ioosenet\ ‘Fighten the loosened place.
Noisesduring and leaks, . —
unnin a Replace with the oil with the
g The oil viscosity istoohigh. viscosity adapted to the pump
v running temperature.
There areair bubblesin the ail. Find out the cause and take
measures.
Oil leckage of Th%mp ?ﬁ ag;éhe seal ring Replacement
pump - The pump is damaged. Replacement
N
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8. Lifting system

Overview

Thelifting system is atwo-stage roller type vertical lifting system comprising
inner and outer masts and afork arm carrier.

Inner and outer masts (Fig. 8-1 and Fig. 8-2)

The inner and outer masts are welded parts. The bottom of the outer mast is
installed on the drive axle using the support. &

The middle of the outer mast is connected with the frame through th@i
cylinder and it can betilted forward and backward under the action of the tilting
cylinder. .

The channel steel of the outer mast is C type, and the top is‘ins@lled V\ﬂh the
main roller and the sideroller.

The channel steel of the inner mast is Jtype, and the bottom isinstalled with the
main roller and the sideroller.

1. Inner mast
%‘9 ﬁ?ﬂ B o 2. Outer mast
eégﬁ : .
3
L Ty
TS

=

i ‘ '
1

!

i

|

3. Mainroller

4. Gasket

=)/

. 5. Snap ring
[ 6. Mainroller
| 7. Gasket

8. Slider

9. Gasket

10. Pin

11. Hough
12. Bush

H!
1
1
|

{1/ D .

L
—

Fig. 8-1Inner and outer masts (1-1.5t)
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Limit roller ,
@ﬁ Limit slider
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&\ "9 8-2Inner and outer masts (2-2.5t)
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8.12 Fork arm carrier

The fork arm carrier rolls in the inner mast through the main roller, the main roller is
installed on the main roller shaft and locked by the snap ring, the main roller shaft is
welded on the fork arm carrier, and the side roller is fixed on the fork with bolts. It rolls
aong the wing of the inner mast and it can be regulated with the regulating pad. In order
to prevent the rolling clearance, 2 fixed side rollers are used to roll along the outside of
the inner mast wing. The longitudinal load is borne by the main roller. When the fork is
elevated to the top, the roller on it will be exposed from the mast top. The horizontal load

is supported by the side roller. See Fig. 8-3 and Fig. 8-4. Q
PN

IFig. 8-3 Fork arm carrier
(2-2.5t)

Fig.8-4 Fork arm carrier
(1-1.5t)
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Maintenance and regulation
Regulation of lifting cylinder

During dismantling and replacement of the lifting cylinder, the inner mast or the
outer mast, the travel of thelifting cylinder shall be regulated again. The regulating
method is asfollows:

(1) Instal the piston rod head without
any regulating pad into the beam on the
inner mast.

(2) Slowly lift the mast to the
maximum lift of the cylinder and check
both cylindersfor synchronism.

(3) Add a regulating pad between the
piston rod head of the cylinder stopped
firstly and the beam on the inner mast. :
The thicknesses of the regulating pads '

]
are 0.2mm and 0.5mm respectively. /ﬁ I A
(4) Regulate the tightness of the chain. Lifting | I ;‘ i

cylinder = ‘1
‘ :
4
N Fig. 85
h

Height r%}tion o?

fork arm carrier <7

(1) Parkthe vehicle on the level
ground and keep t% ast vertical.

ﬁ Make the bottom of the fork

contact the.ground and regulate the
adjusting-nut of the end connector at
the f the chain, so as to enable a
distance A between the main roller
and the fork arm carrier.

Type A mm Fig. 8-6

1-1.5t 36-41

2-2.5t 24-29
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(3) Lower the fork to the ground and tilt it
backward in place. Regulate the end connector at the
top of the chain and regulate the nuts to keep the
tightness of both chains equal.

Replacing the roller of the fork arm Egﬁnector
carrier
Adjusting
(1) Install apallet on the fork and park the EZ*( nut
vehicle on the level ground. L,L__.r,. Lock nut
(2) Lower the fork and the pallet to the ground. Fig. 8-7

(3) Dismantle the end connector at the top of the
chain and dismantle the chain from the chain whesl.

(4) Lift theinner mast ((L)n Fig. 8-8).

(5) Reverse the forklift truck (@n Fig. 8—8)€ter
confirmation that the fork arm carrier has been
disengaged from the outer mast. ( \ >

(6) Replacing the main roller

_ _ L A

(7) Dismantle al spring collars and di tle the
main roller using the pull tool. Pay attention to
keeping the regulating pad.

(8) Confirm that the new. roller and the replaced
roller are the same, install t roller in the fork
arm carrier and lock it with the snap ring.

e Replacing the mast roller

(1) Di ethefork arm carrier from the inner
mast by the ethod to replace the roller of the
forkarm carrierin 8.2.3.

) Dﬁ\/e the forklift truck to the level ground
ani Ead the front wheels by 250~300mm.

3) Tighten the hand brake and pad the rear
wheels with wedges.

(4) Dismantle the fixing bolt of the inner mast of
the lifting cylinder. Lift up the inner mast. Pay
attention to keeping the regulating pad at the head of
the piston rod.

(5) Dismantle the connecting bolt between the
lifting cylinder and the bottom of the outer mast.
Dismantle the lifting cylinder and the oil pipe between
both cylinders. Do not loosen the joint of the il pipe.
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(6) Lay down the inner mast and dismantle the
main roller at the bottom of the inner mast. The main
roller at the top of the outer mast will also be exposed
from the top of the inner mast.

(7) Replacing the mainroller

(a) Dismantle the main roller at the top using the
pull tool and do not lose the regulating pad.
(b) Install the new roller and the regulating pad
dismantled in Step (a).
(8) Lift up the inner mast until all rollers enter the
mast.
(9) Instal thelifting cylinder and the fork arm carrier
according to the steps opposite to dismantling.
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9. Maintenance of battery forklift truck

When the forklift truck isin use, it must be operated with care and regulated in
time. The maintenance and repair enables the forklift truck to keep good working

conditions for along time. Therefore, the following measures shall be taken.

(1) After the first 100h of a new forklift truck, the gear oil in the differential and
the decelerator shall be replaced and al fasteners shall be re-tightened.

(2) After the first 200h, the clearances in the drive and driven gears in the
decelerator shall be re-adjusted.

(3) The motor, electric control and battery pack shall be maintai new s@ied
in theinstructions.

(4) All plug connectors shall be checked once every month.

(5) The forklift truck shall be prevented from water and shall.not be flushed with
awater gun. On rainy days, it shall not be used outdoors.

(6) For the lift motor switch, the dirt on the phot

cleaned frequently.

(7) The battery surface shall be kept clean a’nd dry and the dirt shall be cleaned
frequently.

according to the following table.

N\

4

&

tric coupler shall be

(8) After normal operation, the forklift truck shall be maintained regularly

P

SIN ltem Maintenancecontent [V antenanc Remarks
eperiod
1 |Steering whee! bearingp."! acegtt‘gs‘gb”ca“ "9 | 1000n
2 | Drivewheel pearing | R ace;‘g;b“ca“ "9 | 1000h
Steeri rﬂnkage Replace the lubricating
3 1000h
system grease.
4 Each moving point of | Add the lubricating 200h
hand e grease.
Q ot brake pin Add the lubricating 200h
grease.
6 Drive axle body Replace the gear ail. 2400h
x Brakeoil Add From time
totime
8 Tilting cylinder pin | Add the lubricant ail. 400h
9 Kingpin Replacethe lubricating 1000n
grease.
10 Hydra_ullc oil tank and Clean 1000n
filter screen
11 Hydraulic oil Replace 1000h
Replaceit at any
12 Lifting chain Replace 3000h time when any
damageisfound.
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Replaceit at any
13 | High pressure hose Replace 3000h time when any
damage isfound.
14 Lift motor switch Clean off the dirt of the 200h
photoel ectric coupler.
15 Carbon brush of travel Check 1000h
motor
16 Carbon brush of lift Check 1000h
motor
17 | Carbon brushof Check 1000h
steering motor
@
o
a
\ >
N

Q

Terms: All rightsreserved by Agrison. No part of this publication may ber ucedin aaerial form (including

photocopying or storing in any medium by electronic means or other) without the written permission of the copyright holder.

Agrison reserves the right to change and/or update the contents of thﬂs do

t wityut prior notice. ThedatainthisManual is

determined based on standard testing conditions. The performance may vary.depending on the actual specificationsand condition

of the vehicle aswell asthe condition of the operating are’i\vailabi it

subject to change without prior notice.
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d specifications depend on various factors and are
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