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Chapter I Usage Features and Performance Parameters of HTl0
Excavators

Section I Usage and features

f[TI0 Excavators are provided with excavating, crushing, ditch cleaning, drilling and bulldozing, with their
attachnrcnts quick hitched and thus its utilizatio. up greatly. ln addition, they are easy to operate and transport
and flexible to work at narrow site.

HTl0 Excavators, hydraulic type lyith slngle bucket

This type of excavaton are mainly applied to; farming, landscaping, ditching and fertilization in garden, vegetablc
greenhouse, agricultural t ansformatiofl, irldoor dcmolifion, small earthwork, civil engineering, road recovery,
basement and indoor constuction, concrete breaking, burying of cable, laying of water supply line, garden
cultivation, desilting and others.

The excavator are equipped with Briggs & Sfatton Gasoline engine.

Excavators are able to equipped with multiple work equipmenl, such as quick hitch, log grab, ripper, leveling bucket,
auger and narrow buckel as well as optional roof, radiator and othcrs, so as to meet your needing.
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Section II Main performance parameters



Overall dimensions Unit: mm

A Wheel track 895

B Overall length oltrack

C Cround clearancc of piatlbrtn

D Ground clearance of platfonr tail u00

F. Chassis width

F Crcwler width 180

H Crarvler' lreisht

I Transpoflation lcrgth 277 5

J Overall hcight

Work range

2219

Unit: mm

A Max. digging radius on ground

B Max. digging depth 1650

C Max. digging heigttt 2600

D Max. unloading height 1800

E Max. verlical digging depth 1380

F Min. swing radius 1300

G Max. litting height ol dozer biadc 110

H NIax. digging depth oldozcr blade 110

Performance parameters

Weighl of complete machine kg 900

Standard bucket capacity m r 0.025

Rated porver ku, 9.9(w/360orihin

357

930



Chapter II Basic Structures and Work Principle of ET10 Excavators

Section I Overview on HTlo excavotors

HTl0 excavator is composed ofpow€r tmin, work equipment, swing mechanism, control mechanism, drive
system, traveling mechanism and auxiliary equipment, as shown in fig. 1-1. Mounted on the rotary table are the
regular full-swing type hydraulic excavators, main componenls of drive system, swing mechanism and auxiliary
devices, which are referred to as upper rotary. Therefore, a HTIO excavator is divided into work equipment,
upper rotary and tmveling mechanism.

Section II Work principle of excavators

Gasoline engine changes the chemical energy ofgasoline into mechanical energy that is then altered with hydraulic
gcar pump to hydrautic energy that is distributed to each actuating element (such as hydrautic cylinder, swing motor
and traveling motor). After that, each actuating element tansform the hydraulic energy back to mechanical cnergy,
driving the work equipment and running the complete machine.

:

l.

Movement and power trausmission route of€xcavator shown below:

Traveling power route: gasoline engine 

- 
coupler 

- 
hydraulic pump (mechanical energy changed to

hydraulic energy) 

- 
distributor yalve 

- 
central swing joint 

- 
kaveling motor (hydraulic energy

changed to mechanical energy)- sprocket 

- 
rubber crawler- starting oftraveling

Swing power route: gasoline engine -- coupler 

- 
hydraulic pump (mechanical energy changed to

hydraulic energy) 

- 
distributor valve- swing motor (hydraulic energy charged to mechanical energy)

- 
slewing bearing realizing of wing

Boom power route: gasoline engine -- coupler 

- 
hydrauiic pump (mechnnical energy changed to

hydraulic energy) 

- 
disi'ibutor valve 

- 
boom cylinder (hydraulic energy changed to mechanical



energy)-boom movement

Arm power route: gasoline engine 

- 
coupler 

- 
hydraulic pump (mechanical energy changed to hydraulic

energy) 

- 
distributor valve 

- 
arm cylinder (hydraulic energy changed to mechanical energy) 

- 
arm

movement

Bucket power route: gasoline engine ---------coupler 

- 
hydraulic pump (mechanical energy changed to

hydraulic energy) 

- 
distributor vah€ 

- 
t ucket cyli nder (hydra ulic energy cbanged to mechanicat energy)

- 
bucket movement



Section fII Basic structure of IIT10 excavator mechanical system

I Power system

HTI0 excavator is equipped with single-cylinder air-cooling gasoline engine.

2 DriYe system

HT10 excavator's drive system could fansfer the oulput power from gasoline engine through the hydraulic

system to work equipment, swing mechanism and traveling mechanism.

3 Srving mechanism

Swing mechanism could tum the work equipment and uppff rotary leftwards and rightwards, so as to do the

excavating and tlle unloading. HTl0 excavator's swing mechanism has to fix the rotary table onto fiame and has

i1 swing fleibly, without ary inclining risk Thersfor€, HT10 excaYator is equipped with a slewhg support
(supports) and a slewing drive (power of tumtable slewing), which are called by ajoint name as swirg
mechanism.

3.1 Slewing support

HT10 excavator has its rctary table suppofied with a rollhg bearing, realizing the swinging ofupper
rotary.

3.2 Rotary drive

HTl0 excavator adopts the direct drive type. Namely, the output shaft oflow-speed high-torque hydraulic
motor is mounted with a driving pinion which meshes with the slewing gear ring.

4 Traveling m€chanism

Traveling mechaoism supports the complete weight of excavator and drives it to run,

HTlo excavator has the crawler traveling mechanism similar to other crawlers, with one hydraulic motor driving
oue track. This excavator adopts low-speed high-torque motor. When two hydraulic motors run in the same direction,
this machine goes straightly forward; when one motor is supplied with oil and the other is braked, excavator stee$

around the braked track; when two motors nms reversely, excavator totates insitu.

Each part of taveling mechanism is mounted on integral traveling frame. The pressure oil from hydraulic pump
goes tfuough the mutti-way directional valve and the central swing joint into the hydraulic tlaveling motor *Iat
changes the pressure energy into ouQut torque that then goes to sprocket, driving excavator to run.

HTl0 excavator's sprockets are ofintegral castings and able to correctly engage with track, leaturing balance

drive. Sprockets located at rear part ofexcavator, sho ening the tensioner part and relieving the track abrasion,

wear and power consumption. Each track is equipped with a tensionel adjusting the track tension arld reducing

the track vibration noise, abrasion, wear and power loss.

5 Work equipment

The hydraulic axcavator could haye multiple work equipment, up to dozens of varieties, with backhoe and ripper

most popular.

IIT10 excavator has the boom, alm aDd bucket articulated with each other,

as showa in figure and swing around their articulated points respectively with aid ofthe hydraulic cylinder,
finishing the excavating, lifting and unloading.

5.1 Boom

As the main component ofbackhoe wolk equipment, the integrated skewed boom is adopted on HTlo
excavator,

Being of the most popular rype at present, skewed boom could a.llow excavator to dip de?er and to lower the

unloading depth, satisrying the ba€khoe requirements.
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5.2 Bucket

5.2. 1 Basic requirements

1) The longitudinal profile of bucket meets the law of motjon of various materials inside of bucket,
facilitating the material flow and minimizing the loading resistance and thus fulhlling thebucket.

2) Bucket teeth arE mounted to increase the linear specific pressure of bucket onto material, with u[it
cutting resistance relatively low and easing to cut in and break soil, In addition, the teeth are resistant
to wear and easy to replace.

3) The load is easy to get off, shortening the unloading time and iocreasing the effective capacity of
bucket.

5.2.2 Structue

Bucket shape and size for backhoe afe highly related to work objects. ln order to meet various excavation,
one excavator could be equipped with multiple ilpes ofbuckets, with backhoe most popular. Bucket te€th
could be mounted with rubber pins and bolts

Connection between bucket and hydraulic cylinder is of lirkage mechanism, with bucket directly
arficulated with hydraulic cylinder, whioh drops the rotation angle ofbucket but enables the work torque
to change geatly-

l0
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Travcling motor

Disc Valve Motors--6000 series -005 and -006
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Section IV Schematics of main valve
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Section V. Elertrical system diagram

100 350 250 t00

00
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Chapter III Service Technologies of HTl0 Excavators

Being ofhigh temperature and pressure, the HTl0 eKcavator could have the hydraulic oil temperature as high as 85C,
the engine silencer temperature as high as 700C and pressure as high as 16-18MPa. Therefore, the operators should be

specially uaired to obtain the propq certificates and to be familiar with the contents in this manual before the opcrations.

In addition, maintenancc and repair ofexcavator should be strictly in line with regulations to avoid any accident.

Section I Basic construction knowledge

Therc are four basic rnov€meuts: bucket rotation, arm saetching /backing, boom lifting / Iowering and turntable
swinging.

ln general, pulling/pushing of hydraulic cylinder and rotation of hydraulic motor is controlled with three-way axial
slide valve through the oil-flow directiou and the work speed is controlled by operator or auxiliary devices according
to the quantitative system and the valve openness,

l.l Basic requirements on control system

Basic requirements on control system include:

1) Control system should be centralized in the driving area of upper rotary and satisry the man-machine
requirements. For example, contolleE and driver seat should be designed according to 160-180 cm for
males and 150-170 cm for females.

2) Startup and stop should be steady, with its speed and strength in conrol. At the same time, the combine
actions should be also in control.

3) Easy, handy and visual operations In general, the operational force on handle does not oxceed 40-60 N
and handle travel does not exceed l7cm.

4) Connol mechanism should minimize the deformation of its lever, as well as the inside clearance and the
idle travel.

5) Ensure the operational performance does trot cha.nge in -40-50'C.

Section II Preparation for work

l. Inspection before startup

In order to prolong its service span, check the following before startup;

@. Check ifthere is dirt around or below machine, bolts loosened, any oil leaked and ifany part darnaged or
wom.

@. Check if alt switches, lamps and fuse box could work narmally.

@. Check if the work equipment and hy&aulic parts could work normally.

@. Check if all engine oil levels and gasoline level are proper.

The above should be checked normall otherwise engine cannot be started up until they arc checked nomml after
houbleshooting.

2. Maintenance before startup

Before startup each shift, it is needed to grease the work equipment and the slewing bearing.

3. Preheating ofmachine on cold days

Ifit is cold, gasoline engine is difficult to start up, gasoline may be liozen and hydraulic oil may increase its viscosity.
Therefore, selection ofgasoliue should be dependent on envAonment temperature.

l6



when hydraulic oil is Iess than 25t, it is needed to preheat the mrchine before any work; otherwise
machine msy not respond or r€act yery quickly, leading to severe accident

Therefore it is needed to preheat rnachine if it is cold:

O. Adjust the manual accelerator to have engine run at medium speed, and then slowly move bucket forth and
back for Smin.

Cautlon: do not op€rate oth€r actuators than the bucket

@. Adjust the manual accelerator to have engine run at high speed, and then move the boom, r.he arm and the
bucket for 5-10min.

caution: operatio[s are merery rimit€d on boom, arm and buck€t, instead ofany srewing or travering.

@. Each complete action ofexcavator should be carried out for a few times, complering the preheating and ready
to work.

Secfion III Operational essentials

L Traveling

Use the traveling handles.

(1) Shaight

Forwards or backward move the handle, running the machine forwards or backwards.

(2) Steering

A- Left tum in situ: backward shift the reft handle and meanwhile forward push the right handle.

b. Right hrm in situ: backward shift right handte and meanwh e forward push the left handle.

c. Left tum with left track as axis: forward move the right handle

d. Right turtr with right track as axis: forwrud move the left handle

2, Excavation

2.1 Tho excavator slewing and the work equipment are respectively controlled with two handles, with positions
showl below:

Forward

,"r"ar'"rt

Forward

a"-*r"[

Forward

.*,*{

Back Back Ilack

t7



Arm stretch

A

r \ *-J-. 1.-)\_.' r \JtLeft.tum Right tum

Boom down

a

2.2 Basic excavation

i. Beforc cxcavation, the arm cylinder should have angle with the arm as 90 ", bucket with ground to be excavated
as 30 ? Only in such case, can each cylinder have the max. excavating force, {t is suitabte for relatively hard
soil. so as to decrease the excavating resistance.

2. To excavate any soft soil, bucket should be angted with the soil to be 60 i increasing the work efficiency.

2.3 Lower excavation

Keep the angle betwcen bucket base and the bevel at 30I and retrac! the arm to start work.

2.4 Upper excavation

Kcep the bucket blade vertical to the ground, and retract the alm to start work.

2.5 Ditching is carried out in 7 steps, as shown in figure.
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Section IV Operational Precautions

Prohibitions and precautions for hydraulic excayators

1. Avoid the land sliding and the stone falling.

2. Avoid any striking ofwork equipment.

3. Avoid the trucket fiom colliding with other vehiclc body, the loaded bucket crossing over other vehicle cab or
persons.

4. Avoid the excavator from sinking into soft ground or wetland.

5. In traveling, avoid any large obstacles such as large stone.

6. It is plohibited to work with water depth excaeding the allowable limit.

7. While ualoaded or loaded, the large stones should be handled carefully not to fall down.

8. On cold days, park the machine on solid ground to avoid the track being frozen. Remove any scrap away from
track and its frame. If track is iced onto ground, use boom to lift track and carefully move the machine, so as

not to damage the sprocket and the track.

9. Before movement ofmachine, make sure the lraveljng direction is consislent ivith its handle- When traveling
motor is at rear part, lorward push the traveling handle, to drive machine forwards.

10. For long - distance traveling, please rest for 5min every running for 20min, so as not to damage the traveling
motor-

11. Never try to crcss over a slope ofmore than 15 degree, so as to avoid the machine from overtuming.

12. Avoid any accidents occurring dudrg machire revercing or slewing.

13. In work, do not completely dig the soil out ofboftom ofmachine.

14. Avoid any collapse:never run on high dam or slope, which othclwise may have the machine collapsed or sliding
away, leading to severe accident.

15. Be careful of underground facilities: unexpected cutoff the underground cables or gas pipe may lead to
explosion, fire or even personal casualty.

16. Be careful ofoverhead iacilities such as bridge: if work equipment or other parts collides with over-bridge or
others, it may result in personal injury; care must be taken to prevent the boom or the arm from colliding with
any elevated item. Keep safe dislance from overhead power line: in work around power line, do not have any
part of machine or any load move to 3m timed by 2 of away fiom the power'insulation. Veri! and abide by the
local related laws and rules. Wetland may have the range of electric shock enlarged. Therefore, the irrelative
should be kept away from work area.
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Chapter VI Maintenance of HTl0 Excavators

Section I Daily inspection and maintenance

S/|i Item Quantity
Interval (h)

Remark
t0 50

Check the gasoline engine oil level in sump 1 *
Check the hy&aulic oil level in hydraulic oil tank i *

Check the gasoline level in tank I *
Check ifthc gasoline p'ipe is leaked or cracked. *
Check ifthe gasoline pipe is cracked or bent. *

Check the work equipment pivots *
Check ifthe hydraulic hose and the pipeline leak *

Check ifthe bucket t€eth is wom or loosened. 4 *
Check the seatbelt 1 *

Check the bolts ard nuts for tightening torque a
Check the bolts and nuts for tighlening torque Aperiodically

Note: *: Maintenance interval rmder normal conditions

o: Maintenance needed at the first inspcction

a : initial 100h
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Section II Periods of overhaul, medium and minor repair

S/N Item Quantity
Intenal (h)

Rcmark
100 250 500 1000 1500 2000 2500 ,1000

I
Greasing of slewing

bearing
*

2
Greasing of slewing

bcaring gean
*

3 Change the gasoline
ensine oil

o  *

4
Change the hydrautic

oil.
A * A

5

Change the hydraulic
oil retum filter

elements
*

6
Check ifthe gasoline

pipe is cracked or
bent-

*

'7 Check the gasoline
hosc for leakage /
crack

*

E
Check the gasoline
hose for crack /
leakaee

*

9 Change the bucket

l0 Comection of bucket

ll Remove the traveling
handle

l2 Replace the seatbelt

13
Check the defection of

track
*

14
Maintenance of

tensioner
**

NotQ: *: Maintenance interval under normal conditions

A: Maintenance intewal ofengine oil

A: Change interval ofhydraulic oil is dependent on thc work oil type.

*': Under the dusty environment, shorten the maintenance intcrval.

23



Technical maintenance

A Grease

Pa11s Quantit_v
Intewal (h)

10 50 i00 250 500 1000 2000

I . Lubrication
ofwork
equipme nt
pins

Pivot at base ofboonr
Pivof at base ofbcom

cylinder

Pivots ofbucket and
connectil]g Iod

10 *

()theIS: 6 *
2. Lubricarion of slcwing bcaring 2 *
.1. LLrbricatjtx of extcrncl mcshing
gear of slcu'ing bealing

1 *

Note : it is rcconrmendcd to use the lithium grcasc.

* Maintctancc irltcn'al under nonnal conditions

1, lUaintenance and lubrication oflvork equipment pivots

O Pild bet\a'een brcket and comecting r'od

a Pivot at base ofboom

O Pivot ar base of boom cylinder
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O 0thers

Pivot between boom and arm; pivot ofarm cylinder plunger; pivot at
base of bucket cylinder.

2. Slewing bearing - every 250h

l. Park machine on the flat ground.

2. Lower the bucket onto ground.

3. Idlc engine al low speed for 5min.

,l- Turn the ignition switch to OFF and then take offthe key.

5. With the upper-structure standing still, add the grease into the two grease nipples.

6. Startup engine to lift the bucket free from the ground, and then swing the upper-structrue by 45 degree (ll8
cycle).

7. Lower the trucket onto ground.

3. External meshing gear 45 ofslewing bearing- sys1, 5696

Lower the buck€t onto the ground

Tum offthe engine.

1. Park machine on thc flat gound.

2. Lower the bucket onto ground.

3. ldle engine at low speed for smin.

4. Tum the ignition switch to OFF and then take off the key.

5. The grease has to be stoled on the top of external meshing gear of slewing bearing, free ofany pollution.

Add approximate 0.5kg olgrease ifneeded.

Any polluted grease should be replaced with new one.

25



B. Gasoline Engine oil

Parts Quantity
Interval (h)

10 50 100 250 500 1000 2000

Gasoline engine
oil

I a  *

According to the temperature range during the interval, select tfie viscosity ofgasoline oil listed in the

table below: Recommended gasoline engine oil brand: l0W-30 gasoline engine oil

26



Inspection of engine oil level *---need

Change of gasoline engine oil ---aeed
500 h

1- Start up engire to preheat up gasotine engine oil properly.

2. Park the vehicle on the flat ground.

3. Lower the bucket onto the ground.

4. Idle gasoline engine at low speed for 5min.

5. Turn the ignition switch to OFF and then take offthe key.

6. Take offthe drair plug to have gasoline oil pass through clean cloth into the 2L container.

7. After that, check if there is metal scrap or others left on cloth.

8. Put the dmin plug back on and tighten it

9. Loosen the drain plug to put gasoline oil into a container.

10. Shut down engiae Unplug the ignition key.

1 l. Check if the drain plug is leaking.

12. Check the oil level on dipstick.

l'
_41 a"r*rrr keep your body and face away ftom the breather. When gear oil is still hot, please wait uatil

it eools dorvn and then slowly release the l'rreathel pressurel

C. Hydraulic system

Parts Quantity
InterYaL (h)

10 50 100 250 500 1000 1500 2500 4000

Chcck the hydraulic oil level I *
Clean thc drain pipe of
hyd:-aulic oil reservoir

I *

Changc thc hydraulic oil. 16.,<L *
Changc thc hydraulic oiJ

retum tilte. elcmcnts
1 *

Check the
hose and
pipelinc

*
*

Change tl're hose 39 *
Note: * normal maintenancc intcryal
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Inspection and maintenance of hydraulic system

 
II

--- Caution; in work, the hydraulic system may become very hot. Please cool tbe machine down before

iaspection or maintenance !

L Before maintenmce of hydraulic syslem, make sure the machine stands on flat ard solid ground.

2. Lower the bucket onto ground and shut down engine.

3. Do not stsrt any maintenance until the systems, hydraulic oil and lubricant completely cool down, as the
hydraulic system may be still hot and pressurized as soon as work is over.

a. Drain the air out ofhydraulic oil reservoir to release inside pressure.

b. Cool the machine down.

A a"ooonr inspection and maintenance ofhot and pressure parts may cause them or hydraulic oil to
spray out, leading to personal injury!

c. While removing the bolts or nurs, do not have your body facing them, as the hydraulic parts, even if
they cools down, still have pressure. .

d. Never try to check the traveling or slewing motor circuits on slope, as they may have pressue due to
their dead weight. .

4. While connecting the hydraulic hoses and pipeline, keep the seal surface free ofany dirt and damage. Keep the
above mentioned in mind:

a. Clean the hose, the pipeline and inside ofhydraulic oil taDk rvith detergent, and then thoroughly dry
ftem.

b. Use the O-ring free ofany damage or defect.

c. While connecting the pressure hose, do not twist itl otherwise its service span will be shortened. .

d. Carefully tighten the low-pressure hose clamp.

5. The hydraulic oil to be added should have the same grade. Namely, do not mix the oil with different grades.

The hydraulic oil has been added before delivery, and therefore, please use the recommended oil. A1l oil in
system should be changed at once.

6. With no hydraulic oil, never start up engine.
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I. Inspection of hydraulic oil leYel - €sch day

-A
tl
II

F--. I-port"nt: With no hydraulic oil, never start up engine!

l. Park machine on the flat gound.

2. completely retract the arm rylinder and exterld out the bucket cylinder, so as to locate the machine.

3. Lower the bucket onto the ground.

5. ldte engine at low speed for5min.

6. Shut down engine Unplug the ignition key.

8. Check ifthe oil level in hydraulic oil taDk between the markers on dipstick, and add it ifneeded. . .

Caution: Hydraulic oil tank has pressure, and therefore slowly open its cap to release pressute before adding of
oii. -

9. Open the hydraulic oil tank to add oil and then

check the oil level again. .

Put the cap back on hydraulic oil tank10.
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&
lII. Change the hydraulic oil *2000 h

Replace the hydraulic oil return lilter element._- eyery 1000 h

Caution: do not do so until the hydraulic oil cools down as it may be very hot.

l. Park machine on the flat ground.

2. Completely retract the arm cylinder ard extend out the buckct cylinder, so as to locate the machine.

3. Lower the bucket onto the ground.

4. Idle engine at low speed for 5min.

5. Shut down engine Unplug the ignition key.

6. Dismantle the covers

7. Clean the top ofhydraulic oil resewoir to avoid any dirt into its system.

E. Slowly open the hydraulic oil cap to release the pressure-

9. Loosen and take down the oil-pickup filter element cap.

10. Loosen and take down the clrain plug at bottom ofhydraulic oil tank to drain the oil out oftank.

I l. Take out the oil-pickup filter and the levers.

 
.I

-? . Caution: the hydraulic oil tank has pressure. Slowly open the hydraulic oil cap to release th6 pressure
before taking offthe cap!

12. Clean the filter and inside ofbydraulic tark.

13. Use oil -pickup pump to suck the oil residue out ofbottom ofhyclraulic oil tank.

14. Put on the flilter and the levers to make sure the filter is correctly fixed onto the outlet.

15. Clean and re-install the drain plug onto the bottom oftank.

16. Add ihe oil until between markers on oil dipstick.

17. Put on the oil-pickup filter element cap to make sure the filter and the levers are at correct position and then
tigl.rten the bolts to 49N.m.

Importent: with no oil in hydraulic pump, starting up ofetrgine may damage to hydraulic pump!

18. Tighten the oil tatrk cap.

With engine idling at low speed, slowly and steadily contol
the lever for I5min to drain the air out ofhydraulic system.

Completely retract the amr rylinder and extend oul the
bucket cylinder, so as to locate the machine.

Lower the bucket onto the ground.

Tum offthe engine. Unplug the ignition key.

19.

2t.

22.
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A

23. Check the hydraulic oit level in hydraulic oil tank and add it ifneeded. .

V. Inspection ofhose and pipeline

- Each day

-eY€ry 
250 h

Caution: any sprayed fluid could penetrate your skin, leading to pe$onal casualtyl

Therefore, use a paperboard to check for leakage.

In addition, care must be taken to keep your hands and body away from presswe oil.

In case ofaccident, please immediately go to doctor with trauma experience. Any fluid into skin has to
be removed in a few hours, which otherwise may lead to gangrene.

^^A
-.- 

Caution: leaked hydraulic oil and lubricant may iead lo fire or personal casualty!

l. Park maehine on the flat ground. Lower the bucket onto the ground. Shift the pilot switch to Lock Tum off
the engine. Unplug the ignition key.

2. Check ifthere is lost par! loosened pipe clamps, twisted hose, pipeline or hose rubbing with each other. In
case ofany abnormal, please replace or tigtten it according to table l-3.

3. Tighten, repair or replace any loosened, damaged or lost pipe clamps, hoses, pipes, oil cooler arrd flange
bolts.

Do nol bend or impact any pressure pipeline.

Never install any bent or damaged hose orpipeline.

Caurion: r€lated positions of check points atrd the abnormalities
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Please use the genuine HT excavator parts

Interval (h) Check points Abnormal Measures

Every day

Hose surface

Hose end

Connector body

Leakage I
Leakage 2

Leakage 3

Replace it
Replace it

Tighten or replace the
hose or O-ring

Every 250h

Hose surface

Hose end

Hose surface

Hose surface

Hose

Hose

Hose end and joint body

Crack 4

Crack 5

Reinforcing material
protruded 6

Local part prokuded 7

Bend 8

Bend 9

Deformation or corrosioo
l0

Replace it
Replace it
Replace it
Replace it
Replace it

Change it (proper bending
radius)

Replace it

P9
64P

.lib--J.2 l,r
_E__€

FE\..-@
]L€
H

-.SED d
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Gasoline system capacity ofgasoline tank:7L

Parts Quantit-v-

Interval (h)

l0 50 r00 250 500 1000 2000

f)rain dirt out ofcollector of
gasoline lank

t *

Chcck thc
gasoline
hose.

I-eakagc * *

Crack/twist/others * *

* Maintenance interval under normal conditions

Recommended gasoline:

Merely use the quality gasoline (selection of gasoline gmde should be dependent on environmental temperatue).

Fill up the gasoline

l. Park macbine on the flat ground.

2. Lower the bucket onto ground.

4. .ldle engine at low speed for 5min.

5. Shut down engine Unplug the ignition key.

^'alE Cautlon: gasoline should be disposed carefully. Before filling ofgasoline, shut down engine. No
smoking when frll gasoline.

6. Pay attention to the gasoline scale. Add the gasoline ifneeded.

Importatrt: keep any dful dust, water or other foreign material from getting into gasoline systeml

7. While filling ofgasoline tank, make sure the gasoline is not sprayed on machine a:rd added properly.

El€ctrical system - battery

L Check the battery electuolyte level and the terminals.

'A 
""rnor, 

,* inside of banery may explode it. Thcrefore, keep any spark and flame away ftom battery.
Use a flashlight to check the electrolye level. In addition, the sulphuric acid in battery electrollte is as toxic as to
bum your skin or your cloth holes ot to blind your eyes. . .

Therefore, take the following methods to avoid any rick:

I . Refilling of battery should be done at well-vontilated site.

2. Put on goggles and plastic gloves.

3. Care must be taken not to spray out the electrollte.

4. Use the proper measures lo assisi battery startup.

Iftouched with acid:

l. Rinse the skin

2. Use the soda or the lime to neuhalize the acid.
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3. funse eyes for l0 - 15 min aod thcn go to doctor.

A."ooon,
a. Always firstly disconnect tho battery clips (-) away from the ground and then lastly connect it.

b. Atways keep the terminals at top to battery and the breather clean, to avoid the battery from discharging.
Check if the battery terminal is loosened or rusted. Coat the terminals with vase [ine io avoid uny.u-rror"ion.
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Replace th€ battery

There is a l2V battery with one negative pole (-) grounded.

Ifbattery cannot be charged or store any electricity, replace the trauery with same model.

Replac€ the fuse.

Ifthe electrical device does not work, please fnstly check the fuse.

Important: please install tbe fuse with correct amperage, so as to prev€nt against buming ofelechical system due
to overloadiag!

Others

Check th€ buckst teeth - each day

l. Check if tlre bucket teetb is wom or loosered.

Wom beyond the service limit, the bucket teeth may be replaced.

Bucket tooth dimeDsions mm

New Serr"ice limit

190 130

Parts Quantity
Interval (h)

l0 50 100 250 500 1000 2000 d000

Check ifthe bucket teeth is wom or
loosened.

*

Change the bucket lfneeded

lleplace the buckct and connect tLc
new one to machine.

ll'ncetled, replacc thc buckel and connect the new one to
machine.

Adjust the connecting rod ofbucket I Ifneeded

Take down the traveling lever 1 lfneeded

Check and replace the fuse 1 * Every 3 years

Check the track defection 2 *
Mailtenance of tensioner 2 *

Check the gasoline injection timing Ifneeded

Measure the comprgssion pressure ol
enginc

.J

Check the starter and the A,/C
generator

S

Check the bolts and nuts for
tightening torque

tt) *

Note:

* Maintenance interval qnder normal conditions

,o MainteDaDce needed at the hrst inspectioD

S Contact dealers or Rhinoceros-
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-l

- 
Caution: care must be taker to avojd the meta.l scrap fiom fly.ing ou; leading to personal injury. Wear

the goggles or the safe glasses or safe devices suitable for operations!

Change the bucket

 A
- 

Ceution: while hitting out or into the connecting pin, carc must be taken to prevent agahst any personal

injury due to out-flied metal scrap. Wear the goggles or the safe glasses or sa{e devices suitable for operations!

l. Park the machine on flat ground and lower the flat surface ofbucket onto ground to make sure the bucket does
not move affer the removal ofpin.

2. Slide the O-ring out, as shown in the figure.

3. Remove the bucket pins A and B to separate the bucket and the arm. Clean the pin and its pin hole and then
properly grease them.

4. Adjust the arm and the aew bucket corectly, and make sure tle bucket does not roll away. .

5. Install the bucket pins A andB.

6. Put the locker and ring onto pins A andB.

7. Adjust the connection clearance ofbucket at pin A. Refer to the way to adjust the bucket connection clearance-

8. Grease the pins A andB.

9. Start up engine and run it at low speed. Slowly rotate the bucket to two directions to check if there is any
interference to movement of bucket. Do not use any machine with interference, which should be solved
immediately. .

C'ounecting rocl
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Ch€ck the bolts &nd nuts for tightening torque

. . .. . . every 250 h (initially at 50 h)

Check the tightress at initial 50h and then every 250 h. Tighten it to the set torque ifneeded. Replace it with bolts

and nuts with same or higher grade.

l
Iitn Important: please use the torque ttench to check the torques ofbolts and nuts!

2. 1 orque o!'mrin cornponcnls: l\.nr)

A r-portuot,

1. Before installed, the bolts and nuts should be cleaned.

2. Grease the bolts and the nuts (such as the white zinc b at)1e to be dissolved to lubricant), so as to stabilize
their ahrasion coeffi cient.

3. The counterweight bolts should be kept tightened up.

Caution: all the lightening torques should be expressed with kgf.m.

For example: use a wrench with 1m long to tighten the bolts and nuts, and apply 12kgf of force to the end of
wrench, generating the lollowing torque:

1m "12kgF12kef.m

To generate the same torque with 0.25m wrench: 0.25mx1:12kgf.m

Needed force: y:l2kgtm / 0.25m-48kgf

Metric bolts and nuts

l'hread drmensions Standard torque (N.m) Tlread dinensions Standard torque (N.m)

M6 12€ M14 160+30

NI8 28).7 M16 24Ot40

M10 55al0 N{20 460j60

IVI I2 100420 Ml0 1600 i200

Thread dimcnsions Recommended torque

Ml6 bolts firing the tral,eiing D'rotor 252 +39 _2

M i6 bolts fixirg ihe sprQckct 252139.2

M20 bolts fixing the sleu,ing bearJng 570160

M20 bolts fixing the swing mechanism 570160
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Maintenance under the special cases

Operational conditions Precautions for maintenance

Moor land, rainy or snowy

Before operation, check all the drain plugs are tightened up.

After operation, clean machine and check bolts and nuts for brcak, damage,
looseness or loss. Lubricatc all parts to be lubricated on timc.

On beach

Bcfore operation, check all the drain plugs are tightcncd up.

After work, thoroughly clean the clean to remove dte salt. Frequenlly maintain
the electrical system from being corroded.

Dustv environmcnt

Air filter: clean the filtcr element periodicaliy or at shorter interval

Radiator: clean the oil cooier screen to avoid any blockage.

Casoline system: clean the filter and its element periodically or at shorter irterval.

Electrical devices: periodically clean it, specially the AC generator and stater's
rectifier.

Stonv roads

Track: careful operations Fr€quently check ifbolts and nuts are broken, damaged
o[ lost, Loosen the track a little than the usual.

Work equipfient: parls may be damaged on stony roads, and therefore pJease use
the reinforced bucket or healy-duty bucket. .

Freezing cold

Gasoline: use the high gasoline suitable for low temperature

Lubricant: hydraulic oil and engine oil with dry quality and low viscosity.

Battery: keep the battery fully charged and maintain it at shoner interyal. The
electrolye may be fiozen if it is not fully charged-

Track: keep the tmck clean. Park the machine on solid ground to avoid the track
frozen.

Falling stone
Roof at driver seat: add the protective for cab roof if needed to prevent tie
machine ftom being damaged urith falling stone.

Storage of machine

1. Repair any wom or damaged parts, and put the new one ifneeded. .

2. Clean the primary air filter elements.

3. Ifpossible, retract all the hydraulic cylinders. Iflot, grease all the plungers exposed out ofcylinde..

4. Lublicate all the grease points.

5. Put the track on the solid and long pad.

6. Cleaning of machine especially in winter, clean each part of excavator, especially the track.

7. Fully charged, the battery should be stored at dry and safe site. Ifbattery cannot be taken down, separate the
trattery negative pole ftom (-) pole.

8. Painting ifneeded to ayoid rusting.

9. Store the machine at dry and safe site. Ifoutdoors, it should be covered with water-proofcloth.

10. Ifmachine is to be stored for long time, run it at least once each month.
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Chapter XII Troubleshooting

Section I General

'Io ensure cxccilerrr perlourance of HT10 excavator, a[ compcnellts and parts are of high quality. Machile's
perlbrmance and service lif'e are detennined not orly by ntanufacturilu quality and assembling quality,
but also rnaifltenance c]ua1ity.

'fhc r-narketing representirtive and scr,,ice engineer shail remind the user that preventive maintenance is the easiest

and rnost economical one among various ways ofmaintenrmce.

Thcrc atc daily inspection and long-, metlium- and shoratenn maintcnancc according 1o maintenance lieclttctlcy.

Section Il Trouhleshooting of mechanism system

Symptom Possible causes How to solve

Noisl' strucnral componellts

l. Ihe loosc la.t.'ners ntekc rtoisc.

:. Aggalated abrasion bet*'eeD
bucket aud end f'ace of bucket rod

l. Inspcct and tighten

2. Ad-just fhe clearaDce lo less

than lrnm

Bucket teeth havc clropped
during operntion

Dcformed spring and weakenecl

elasticity ofbucket tooth pin

Unmatched bucket tooth pin arrd2.

L

Changc the bucket tooth pin

'l'he crawler has tangled up

1. I-oose crarvlcr

2. The driving rvheel noves last in
lront on rugged road.

1. Tigbten thc crawlcr

2. 'Ihe guide wheel shall move
slou,ly in tiont on mgged rrad

Section III Troubleshooting of hydrsulic system

Symptom Possible causes How to solve

The $,holc cxca\.ator
docs not move

I-ow oil level of hydrauiic oil tank that thc
main pump sucks no oil

.,\dd cnough hydraulic oil

Oil filter is blocl(ed
Chanse the filter and clcan the

system

Engine coupling is damaged (such as plastic
plate, clastic plate)

Changc

The main pump is damaged Change or rcpair the main pump

The sel1o s]stetn pr'gssure is lo\.v or zcro

Adjust to rcgular pressure. if it lails
to incrcase th(j pressure of sen'o

overflou, valve, disasscmblc to u,aslt:
it rhe 5prir)t is latiguc. ad,l a u rihcr

or changc tlie spring.

The safety valve is set at low pressure or
stuck-

Adiust to regular pressurc. lf it ia;is
{o ircrcaso the pressure. disasscmblc
and rvash. ifthc spring is thtigucd.
ass a washer or change the sprinB.

Oi[ suction pipe olmain pump explodes or
comes otT

Change with a new one
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Symptom Possible casses How to solve

The unilateral crawler
fails to moYe

The main pump supplying gasoline to
unilatcral crawler is damaged.

Change

The main valve rod is stuck aod the sping is
broken

Repair or change

Travcling rnotor is danaged Change

The upper and lower chambers of swivcl
joint are conncctcd

Changc ihc oil scal or clean lhe
asscmtrly

Casoline pipe oftraveling system erplodes. Change

The whole excavator
moves slowly or

powerless

Less oil in hydraulic oil lank Add enough hydraulic oil

Low engine rpm Atijust engine rpm

Lorv system saf'ety valve pressute Adlust to specilled pressure

Serious ieak insitle the nain purnp Change or repair the pufirp

The traveling motor, rotatiorl rnotor and

cylinder arc vvorn of dilfcrcnt degree, whictt
cruses inlemal leak-

Change or rcpair the wom pafts

The aged sealirg cornironents. wom hyriraulic
elements, degraded oil olold excavator cause
the operation speed becomes powerless aiong
with the increase of temperatue.

Change bydraulic oil, change scaling
cemponents ofthe whole machine,
adjust the fit clenance and pressure

of hydraulic con.rponents.

Thc blocked hydrauliclilter accclctates
abrasioa ofpump, motor and valve and lead.s

to inlemal leak.

Clean and changc thc clcmcnt
according to thc maintenance

schcdule.

Serious betrvecn main valve rod and vaive
hole causes serious intcmal lcak

Repair thc valvc rod

Tbe right and leti
traveling systems do not

move (no othcr
abnomralities)

Certral rotation connector is damaged-
Change the oil seal and changc the

groove if it is damaged

The high prcssurc chanbcr aud low pressute
chamber of traveling operation vaivc is
connected.

Change

Serious lcak insidc the trar,etring operation
valve

Change

Low overloaded pressure ofiravelinS valvc
of main valve or the valve rod is stuck.

Adjust and grird

The left and.jght taveling reduccrs tail Repair

The left and light traveling mohrs fail Repair

The oil pipe explodes Change

Deviation during
travcling (no other

abnonnaiilies)

Wrong adiustment of variable point of rnain
valve or selious internal leak of a pump

Adjust or rcpair

Intcmal or extemal spring of one traveling
valve corc of main valve is damaged or
tightened

Change

The tuaveling motor leaks inside due to
abrasion.

Rcpair or changc
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Symptom Possible causes How to solve

The sealing component ofcentml rotation
connector is aged and damaged.

Change the sealing component

The left and right crawlers are of different
tightening.

Adjust

Boom (bucket rod and
bucket) move to one

direction only.

Main valve core is stuck or valve rod spring
breaks.

Repair or change

Boom (bucket rod and
bucket) does not move.

Boom valve rod is stuck or of low
ovedoaded pressure

Repair

Gasoline supply pipe leaks, detached, o ri(g
damaged or pipe fitting is loose

Change the damaged component

Sandsto[e in main valve or the low pressure
chamber is connected to the high pressue
chamber

Change

Boom (bucket rod and
bucket) drops too quick

or the cylinder drops at a

certain height eYen it is
not operated due to dead

weight

Low overloaded valve pressure Adjust

Serjous internal leak ofcylinder
Change the sealing compolent, repair
the inner wall or groove ofcylinder

or change the cylinder.

Loose oil pipe fitling, damaged O ring Changc

Boom (bucket rod and
bucket) works
powerlessly

Serious intemal leak of multiway valve or
sandstone inside it Change

Low overloaded pressure Adjust

Serious intemal leak ofoil cylinder Change the oil seal

The main valve is disabled due to intemal
leak-

Repair or change

Boom (bucket rod and
bucket) moves even it is

not op€rated

Multiway valve core is stuck or serious
intemal leak

(irind or change

Multivr'ay valve rod spring breaks Change

Leak ofworldng cylinder, or the working
device drops due to dead weight

Charge the oil seal

Low pressure ofoverload overflorv valve or
the spring breaks

Adjust to specified pressurc. Changc
the spring if it is broken.

Hot hydrauiic oil

Wrong grade ofhydraulic oil for excavator Change the hydraulic oil

l-Iydraulic oil coolcr surfacc is pollutcd by oil
and dirt. which blocks the ail hole-

Wash

Low oil Jevel ofhydraulic oil tank Add erougb hydraulic oil

The hydraulic components such as motor,
main valve and oil cylinder or sealing
components are seriously wom and cause
intemal leak, which increases the oil
temperatue. Traveling rotation and working
device are delayed and powerless. The hot
tempcratue degrades the hydraulic oil. The
safety valve is ol poor air tightness, which
leads to overflow-

Change the elements in time

No action ofrotation (no Hydraulic oil pipe breaks Change
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Symptom Possible causes How to solve

other abnirrmalities) Rotary valvc rod oir mair valvc is stuck. Rcpair

Rotary motor is damaged Repair or change

'I'he rotation support is darnaged. Change

lndilferent left ard right
rotariorl spccd (no other

abnonr-ralitics)

The rig$t and left rotation 01'multiway valve
is of differert olerioadcd prcssure

Ad.just

Rotatioll \,aive rod of multiway valvc is
slightly stuck.

Dclaycd or porvered
rotation (no other

abnormalities)

Serious extemal lcak ofhydraulic oil p\rc Change pipe fitting and sealing
components

Lou. overloaded pressur<; lbr rotation of
multirvay lalve Adjust

Serious internal leak ofrotary rlrotor Repair or change

The high and Iow pressure charnbers of
multiwal, valve are comectecl, sand hole on
valvc trody due to casting, which causcs one-
way action or iinked actiofls

Cbange

'f he rotation mechaDism
uroves even it is operated

Main valve rod spring breaks Change

The excavator makes
abnonlal noise iud

sirakes during operation.

Lorv oil level ofhydrau{ic oil tank Add oi1

The oil contains too much it]oistrre ald air Change

Safety valve of multiwa)' \'ahe makes noise Adirst

Damaged coupiing Change

Vibration caused by lec,s.- pipe clamp Adjust

Blocked filter Change

Air exisrs in oil suction hose Release the air

[,lneyen engine rpm Adjust
'Ihe bearing of u'orkin.e deyioe is noi
lubricatcd or scraped

z\pply lubrication ojl u change the
shalt or sleeve

Powerless oil cylinder or
oil Ieak

Damirged scaling comporents Changc the sealing componcnts

A gloovc is tbund on the piston rod due to
abrrsiorr or J(tdchmenl of chrorrriutn r'outirr!
ofpiston rod, rvhich carses oil leak.

Coat, paint. iepair or change

The air in the cylinder causcs shaking noise
during opcration Rclcasc the air
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Section IV Troubleshooting of electrical control system

Fault codes ofcleclrical control system of excavator

'Ihe engine fails to stafi

'l'he ergine flamcs out during opcration

The enginc thils to flarne out

Automatic siow-dorvn does not [.o.k

Sley,'ing and travclil]g ofail working devices.

Princip1e diagram

L Tlie ergine t'ails to start

Fault descriDlion .The engine lails to staft

The gasoiinc purllp systen
does lo1 supply gasolinc or
suppiy lcssgasoline

Low engine rpnr Adjust to regular rpm

Pump f'ault ( hanee

Less gasolhe in the
tank

Add gasoline

gasolinc lLrbe breaks, tubc connector is

loose and O ring is damaged
Change

Possihle causes Standard value in regular condltlon and reference valu€ of fault diagnosls

l Low battery
Battely voitage Color of charge state dcnsimctcl'

Above l2V Creeo (ifit is rvhite. change the birttery)

a ItLrse }rl and FI I tiril
ln case the i'use is burnt, the GND lail rrray happen.

If he monitoring indicator on the monitor panel is not illuminatcd. inspccr the

circuit between bafiery and specificd fusc.

3
Enginc ignition

switch fauit

* Tum thc start swiich ofcnginc to OFF as preparation and keep it at OFF
duling diagnosis.

Ignition switch Position Resistance

Between 30 aDd l7
OFF 'tMo

Start Below lQ

4 Stadcr relay K3 farlt

*Turn the staft switch l]1'e ngine to Ol"'F as prepaEtion and kcep it at OF]:' during
diagnosis.

Pin Resistance

85-86 200-400o

87-30
Above
1MO

37a-30 Bclorv 1()

5

Security lock s\! itcli
lault (opcn cilcuit

inside)

*Tu1x tlre s1aft switch ofenginc to OF'F as preparation and keep it at aJFF during
diagoosis,

Lock rod Resistarce
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Possible causes Standard vatue in regular conditioo and referen€e yelue of fault diagnosis

Between 105 and
CND

Unlocked 1MO

l-ocked Below lO

6

Starl motor lault
(open circuit or short

circuit inside)

*Trrrn the start switch of engine to OFF as preparation and kcep it at OFF during
diagnosis. Ifall PS, GND, s:iglals and engin€ start input are corect while engine
start output is abnormal, the engine starter relay fails.

Engixe or start motqr Engine start switch Voltagc

PS: terminal B and

GND
Start

20-30v

lnput ofengine stu ,

teminal C and GND
20-i0v

'/ Alte lator lault

*Tum the starl switch of engine to OFF as preparation and keep it at OFF during
diagnosis.

voltage

Belorv lV

8

L)isconnected wire
hamess (disconnect
iiom conoector or

poor contact)

*Tum the start switch ofengine to OFF as preparation and keep it at OFF during
diagnosis.

Rcsislance Belo1v I

9

l']oor (jND of wire
hamess (contacl $.ith

*Turn the start switch of engine to OFF as pr€paxation and keep it at OFF during
diagnosis.

Rcsistancc Above lMeafih circuit)

10

Short circuit ofrvire
hamess (contact u,ith

;tTurn the start switch of engine to OFF as preparation and keep it at OFF during
diagnosis.

24V circuit) Voltage Ilelou, 1\'

2. Engine 11ames oul during operatioll

Symptom o Engine flarnes out duing operution

Causes
Standard yalue in regular condition ard referenc€ value of fault
diagnosis

I

Disconnected wirlj
hamess (disconnect liolrl

conncctor or poor
contact)

*Turn the staxt switch of elgine to OFF as preparation and keep it at
OFF during diagnosis.

Between CN-12T @ and CN-132F @ Resistance Ilelolv 1

Poor GND of wire
huness (contact with

earth circuit)

*Turn the start switch of engine to OFF as preparation and keep it at

OFF during diagnosis.

Betrveer.r CN-12T (D and CN- I 32F 1,O Resistance Above I M
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Sectior Y Troubleshooting of gasoline engine

1. Symptoms of failed startup of enghe:

When starting the engine, the starter drives the engine but the engine fails to be starled.

Possible causes:

(1) Low battery;

(2) Battery terminal is rusted or loose;

(3 ) Battery earth wire is rusted or loose or poor GND of engiDe;

(4) Staner relay armarure lail. to disengage.

(5) Ignition switch fault or staxter fault;

How to solve:

(1) Low battery is caused by electrical appliances that are not powered offin previous day. Next time, do not forget
to power offall electrical appliances at the end ofthe day. If you have well charged the battery during driving
the day before, the battsry shall be on a full charye at the end of the day. For failed stad-up caused by low
battery, change the battery pack or connect to arother battery pack irr parallel to start theengine-

(2) Clean the battery tenninal, tight€n the PS wire clip to co tact the PS wire with battery terminal retiably.

(3) Clean the batfery earti wire terminal to ensure reliable GND; ensure reliable GND ofengine;

(4) Repair or change starter relay;

(5) Inspect and repair ignilion switch and inspect and repair the starter;

(6) tong period operation of battery may increase the internal resistance; therefore, it is necessary io repair the
battery and correctly charge the battery and change with new battery pack ifnecessary; the battery shall be fully
charged to ensure successful start-up ofengine.

2. Check if it is low gasolitre level that makes hard to start tle gasoline etrgine

Symptom:

When starting the engine, tle starter rrns at acceptable rpm; however, it fails to start the engine-

Possible causes:

(1) Gasoline tank is empty;

(2) Gasoline supply system channel fault;

(3) Air, water or foreign matter exist in gasoliae system, which block the system;

(4) gasoline pump fault;

(5) Engine fault;

How to solve:

(1 ) Fill the gasoline I rank with standard gasoline, start the engine and run the engire to deliver the gasoline to
carbuetoq

(2) lnspect pipeline ofgasoline supply system, gasoline pump; change blocked and damaged assembly ifnecessary
to ensure unobstructed gasoline supply.

(3) Release air in gasoline system- If the eagine can not be started due to air blockage, decrease the temperature
properly.

(4) Inspect the gasoline pump. Only when the gasoline pump works well can the gasoline supply be unobstructed.
Gasoline zupply seldom fails and air blockage and water blockage seldom happen when the gasoline supply of
gasoline pump is large.
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(5) Inspect and repair the engine. Only when the engine works well can the start-up fail never or seldomhappen.

3. Check ifit is hard to start the engire

s)'mptom:

(1) Staxter runs at corect rpm and drives the engine; however, it is hard to st3rt the engine.

(2) It is hard to staft the engine when it is cold.

(3) It is hard to start the engine when it is hot.

Possible causes:

(1) Gasoline pump fault;

(2) Wrong injection timing;

(3) Low temperature of oil and intake air;

(4) Intake air filter is blocked.

151 Leak olgasolire tube;

(6) Starter fault;

(7) hrproper start operation;

(8) Wrong gasoline grade;

(9) Engine faulq

How to solve:

( 1) Inspect and change the air filter element;

(2) Inspect and adjust the gasoline pump;

(3) Inspect the gasoline tube and oi1 chanxel to ensure unblocked oil supply;

(4) Inspect the startff and staxt control device for reliable operation.

15) Srart the engine in correct ways.

(6J Add gasoline ofcorrect grade and discharge the water in gasoline in the low part of gasolille tank ifnecessary;

(7) Repair the engine.

4. Check ifthe starter fails to start the engine

Symptoms:

( I ) Turn the ienition switch to ON, the starter does not wort.

(2) The driving gears of starter do not engage.

(3) The driving gears ofsturter fail to dis€ngage.

(4) Low engine rpm and uneven engire rpm;

Possible causes:

(l) The batery is not fully charged.

(2) Terminats ofbattery are loose.

{3) Battery earth wire is loose.



(4) Start circuit is disabled.

(5) Electuomagnetic relay armature is adherent;

(6) Starter fault

(7) Driving gear of starter is stuck by engine flywheel gear ring;

(8) Driving gear ol starter adhercs to the bearing.

(9) The staaer lails to drive tbe engine:

(10) Engine faul!

How to solve:

(1) Check ifthe battery is fully charged; ifnot, charge it; charge the battery ifnecessary.

(2) CoDnect the battery terminal and connector;

(3) Repair the battery earth wirc.

(4) Inspect the start aircuit atrd ensule the terrdllal of stafter shall be live-

(5) Inspect startor electromagnetic rclay to elirr.],r.ate fault of electromagnetic relay; it shall obvious to hear the
soud making by the relay when it sucks and sepaxates.

(6) Inspect and repai the starter.

(7) Stafi again to engage the stader ddving gear and engine flywheel gear.

(8) Inspect the bearing on the end of starting shaft of slarter;

(9) Small torque ofstarter, change the starter ifnecessary.

(10) Repair the engine to ensure sound operation ofengine.
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Attachment: BOM of vehicle parts

Exploded drauing of i . 0 T excavatorassembly

s.4! Namc Quantity Remark

1 Upper frame assembll, l

2 Lower frame asserubly I

3 Front work equipment assembly 1

1 Slewing bearing asscnrbll, 1

5 Connecting shaft betq.een boom and uppcr frame 1

6 Connecting shalt bet\!een boom and upper frarne 1

7 Pivot sleeve 2
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1 Lower frame

S,1{ Part No. Ptu:t Name QuantiS, Remark

I 1.1 Welded dozer shovel I

2 1.2 Wclded lower irame I

3 1.3 Slewing joint 1

4 1.4 Rubber crarl{er 2

5 1.5 [,ock nut 2

6 1.6 Sprocket nuts t6

7 1.',1 Drive wheel 2

8 1,8 Connectins disc 2

9 t9 Sprocket bolts l6
l0 1.10 Bolts fixing the traok roiler 8

l1 1-1i Traveline motor 2

12 1.t2 Track roller I
13 1.13 Idier assenrl-rl-v 2

14 1.14 Pivot nuts 4

i5 i.t5 Connecting shaft ofdozer shovel 2

t6 1.16 Connecting shal1 of cylinder 2

1'7 t.17 Cyiinder of dozcl shovel 1

18 1.18 Bolts fixing idler assernbly 8
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2 Uppcr frame assembi.v

s/N Part No. Pafi Name Quantity R emark

I 2.t Welded upper framc I

z 2.2 Covers ofrear housing I

3 2.3 Covers of left housing 1

1 2.4 Covers ofright housing I

j 2.5 Welderl insir.le suppon tiatne I

6 2.6 Rear countenveigltt plate I set

'/ 2.1 Ann rcst 1

I 2.8 Scat and supports I
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2 Llpper tiame assembly

S/N Pa.t No. Pafl Name Quantity Rcmark

9 2.9 Lei't- upper cover I

l0 2.10 Right - upper cover I

11 2.11 L- shaped covcrs I

12 2.t2 Console 1

13 2. i3 Pedal 1

I4 2.14 IJydraulic oil lank I

l5 2.t5 Hvdraulic oii tank I

l6 2.16 Hydraulic oil tank support I

17 2.11 Gasoline tank 1

t8 2.18 MultiB,a) vaive 1

t9 2.19 Battcry platen I

20 2.20 M aster cy.linder i

21 2.21 Coupler I

22 2.22 Pump disc I

23 2.23 Engine 1

24 2.24 Rear hraoket base ofensine I

25 2.25 Front bracket base ofcngine t

26 2.26 Intake cover I

2'1 2.27 Batfery I

28 2.28 Rolarv l'r'lolor I

29 2.29 Slerving trearing I

30 2.30 Dust cover I

3l N{ain porver srvitch I

32 2.32 Manual accclcraior I

33 Key starter 1

34 2.34 Traveling handle 2

35 1.3 5 Work hardle

36 2.36 !-ront shovci handie 1

31 2.3',7 Sle\f ing joint pallet I
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3. Front work equipmcnt

si{ Pan No. Part Name Quantity Remark

i 3.t Boorn 1

2 3.2 Arm 1

3 3.3 Bucket 1

I 3.4 Connecting rod I

5 3.5 Push rod I

6 3.6 Boom cylinder I

7 3.7 Arnr cyiindcr I

8 3.8 Bucket cvlinder I

9 3.9 Iuedium shaft ofboom I

t0 3.10 Rear shaft of arm cylinder I

11 3.1 1 Front shaii ofann cylinder I

12 3.12 Front shali ofboorn I

l3 3.13 Rear shafl ofbucket cylinder I

1.1 3. 1,1 Mediurn sha of amr I

15 3.15 Iiront shaft ofbuckct cylirrder I

t6 3,16 Front shaft of arm I

t7 3.17
Coroccting shali bct$.een bucket and

coruecting rod
I

18 3.1 8 Shal't lockcr sleeve 7
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