2. SPECIFICATIONS
1) R210NLC-9

- 5.65m (18'6") BOOM and 2.92 m (9' 7") ARM
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Description Unit Specification
Operating weight kg (Ib) 22000 (48500)
Bucket capacity (SAE heaped), standard m3(yds) 0.87 (1.14)
Overall length A 9510 (31'2")
Overall width, with 600 mm shoe B 2500 (8'2")
Overall height C 3100 (10'2")
Superstructure width D 2530 (8'4")
Overall height of cab E 2920 (9'7")
Ground clearance of counterweight F 1060 (3'6")
Engine cover height G 2320 (7' 7")
Minimum ground clearance H mm (ft-in) 480 (1'7")
Rear-end distance I 2770 (9'1")
Rear-end swing radius I 2790 (9'2")
Distance between tumblers J 3650 (12' 0")
Undercarriage length K 4440 (14' 7")
Undercarriage width L 2500 (8'2")
Track gauge M 2000 (6' 7")
Track shoe width, standard N 500 (20")
Travel speed (low/high) km/hr (mph) 3.4/5.3 (2.1/3.3)
Swing speed rpm 12.0
Gradeability Degree (%) 35 (70)
Ground pressure (500 mm shoe) kgf/cmz(psi) 0.56 (7.96)
Max traction force kg (Ib) 21100 (46500)




SECTION 3 HYDRAULIC SYSTEM

' GROUP 1 HYDRAULIC CIRCUIT
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1 Main pump
2 Main control valve
3 Swing motor
4 Travel motor
5 RCV lever(LH)
6 RCV lever(RH)
7 RCV pedal
8 Boom cylinder(LH)
9 Boom cylinder(RH)
10 Arm cylinder
11 Bucket cylinder
12 Turning joint
13 Check valve
14 Check valve
15 Hydraulic tank
16 Oil cooler
17 Air breather
18 Bypass valve
19 Strainer
) 20 Drain filter
T 21 Solenoid valve
22 Pressure sensor
23 Posi-nega pressure sensor(Option)
R1 | Po 47
::::::::::::::::J\;j/t::::::::::Jt:::::::::::: ,,,,,,,,,,, q 24 Pressure sensor
— B 25  Shuttle block
‘ ‘ 26 Last guard filter
L= 27 Shuttle valve(Option)
28 Shuttle valve
30 Boom safety valve(Option)
31 Arm safety valve(Option)
34 Breaker pedal(Option)
35 Accumulator
36 Accumulator(Option)
37 Stop valve(Option)
40 Selector valve(Option)
41 Solenoid valve(Option)
43 Breaker return filter(Option)
44 EPPR valve(Option)
47 Quick clamp solenoid valve(Option)
48 Pattern change valve(Option)



| GROUP 2 ELECTRICAL CIRCUIT(1/2)
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' GROUP 3 PUMP DEVICE

1. REMOVAL AND INSTALL
1) REMOVAL

(1) Lower the work equipment to the ground
and stop the engine.

(2) Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping.

(3) Loosen the breather slowly to release the
pressure inside the hydraulic tank.

A Escaping fluid under pressure can
penetrate the skin causing serious injury.

(4) Loosen the drain plug under the hydraulic
tank and drain the oil from the hydraulic
tank.

- Hydraulic tank quantity : 165 /
(43.6 U.S. gal)

(5) Remove socket bolts (13) and disconnect
pipe (1,2).

(6) Disconnect pilot line hoses (4, 5, 6, 7, 8, 9,
10, 11).

(7) Remove socket bolts (12) and disconnect
pump suction pipe (3):

s When pump suction_ pipe is disconnected,
the oil inside the piping will flow out, so
catch it in oil pan.

(8) Sling the pump.assembly and remove the
pump mounting bolts.
<Weight 170 kg (370 Ib)

 Pull out the pump assembly from housing.
When removing the pump assembly, check
that all the hoses have been disconnected.

8-7
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SECTION 6 TROUBLESHOOTING
GROUP 1 BEFORE TROUBLESHOOTING

1. INTRODUCTION

When a trouble is occurred in the machine, this section will help an operator to maintain the machine

with easy.
The trouble of machine is parted Hydraulic & Mechanical system, Electrical system and

Mechatronics system. At each system part, an operator can check the machine according.to the
troubleshooting process diagram.

% Before carring out troubleshooting procedure, check monitoring menu in the cluster.

| Hydraulic &
Mechanical part GROUP 2
—1 Electrical part GROUP 3
Troubles occur |
Mechatronics
|| part GROUP 4
HCESPN 3digit
+ VI digit See page
Fault codes (machine)
— displayed on
monitor display
3 or 4 digit See page
(engine) 5-15
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' GROUP 2 TIGHTENING TORQUE

1. MAJOR COMPONENTS

No. Descriptions Bolt size Torque
kgf-m Ibf - ft
1 Engine mounting bolt (engine-bracket) M12 x 1.75 10.0 £ 1.0 723+ 72
2 Engine mounting bolt (bracket-frame, FR) | M20 x 2.5 55 + 35 398 + 25
3 . Engine mounting bolt (bracket-frame, RR) | M24 x 3.0 97 +£70 702 + 51
4 Engine Radiator mounting bolt M16 x 2.0 29.7 + 45 216+ 325
5 Coupling mounting socket bolt M18 x 2.5 32 +1.0 231 £7.2
6 Fuel tank mounting bolt M20 x 2.5 46 £+ 5.1 333 + 36.9
7 Main pump housing mounting bolt M10 x 1.5 4.8 + 03 347 +22
8 Main pump mounting socket bolt M10 x 1.5 4.8+ 0.3 347 £22
9 H%/i;i‘#ic Main control valve mounting nut M12 x1.75 123+ 1.3 89.0 + 9.4
10 Hydraulic oil tank mounting bolt M20 x 2.5 46 + 5.1 333 £+ 36.9
11 Turning joint mounting bolt, nut M12 X 1.75 12+ 13 86.8 £ 9.4
12 Swing motor mounting bolt M20 'x 2.5 579 + 58 419 + 42
13 Power Swing bearing upper part mounting bolt M20 x 2.5 57.9 £ 6.0 419 + 434
14 train Swing bearing lower part mounting bolt M20 x 2.5 57.9 £ 6.0 419 + 434
15 system Travel motor mounting bolt M16 x 2.0 23+ 25 166 + 18.1
16 Sprocket mounting bolt M16 x 2.0 29.7 £ 3.0 215 + 21.7
17 Carrier roller mounting bolt; nut M16 x 2.0 29.7 + 3.0 215 + 21.7
18 Track roller mounting bolt M16 x 2.0 29.7 £ 3.0 215 +£ 21.7
19 | Under | Track tension cylinder mounting bolt M16 x 2.0 29.7 + 45 215 + 325
20 carmage Track shoe mounting bolt, nut M20 x 1.5 78 +£ 8.0 564 + 57.9
21 Track guard mounting bolt M20 x 2.5 579 £ 87 419 £+ 62.9
22 Counterweight mounting bolt M36 x 3.0 340 + 10 2460 + 72.3
23 | _Others. | Cab mounting bolt M12 x 1.75 12.8 + 3.0 926 + 21.7
? Operator's seat mounting bolt M 8 x 1.25 405+ 0.8 293+ 58

% For tightening torque of engine and hydraulic components, see engine maintenance guide and
service manual.
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SECTION 1 GENERAL

GROUP 1 SAFETY

FOLLOW SAFE PROCEDURE

Unsafe work practices are dangerous.
Understand service procedure before doing
work; Do not attempt shortcuts.

WEAR PROTECTIVE CLOTHING

Wear close fitting clothing and safety equipment
appropriate to the job.

WARN OTHERS OF SERVICE WORK

Unexpected machine movement can cause
serious injury.

Before performing any work on the excavator,
attach a Do Not Operate; tag on the right
side control lever.

USE HANDHOLDS'AND STEPS

Falling is one of the major causes of personal
injury.

When you get on and off the machine, always
maintain-a three point contact with the steps
and handrails and face the machine. Do not
use any controls as handholds.

Never jump on or off the machine. Never mount
or dismount a moving machine.

Be careful of slippery conditions on platforms,
steps, and handrails when leaving the machine.

1-1
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FOREWORD

1. STRUCTURE

This service manual has been prepared as an aid to improve the quality of repairs by giving the
serviceman an accurate understanding of the product and by showing him the correct way to
perform repairs and make judgements. Make sure you understand the contents of this manual and
use it to full effect at every opportunity.

This service manual mainly contains the necessary technical information for operations perfermed in
a service workshop.

For ease of understanding, the manual is divided into the following sections.

SECTION 1 GENERAL
This section explains the safety hints and gives the specification of the machine and major
components.

SECTION 2 STRUCTURE AND FUNCTION
This section explains the structure and function of each component. It serves not only to give an
understanding of the structure, but also serves as reference material for troubleshooting.

SECTION 3 HYDRAULIC SYSTEM
This section explains the hydraulic circuit, single and combined operation.

SECTION 4 ELECTRICAL SYSTEM

This section explains the electrical circuit,.monitoring system and each component. It serves not
only to give an understanding electrical system, but also serves as reference material for trouble
shooting.

SECTION 5 MECHATRONICS SYSTEM
This section explains the computer aided power optimization system and each component.

SECTION 6 TROUBLESHOOTING
This section explains the troubleshooting charts correlating problems to causes.

SECTION 7 MAINTENANCE STANDARD
This section gives the judgement standards when inspecting disassembled parts.

SECTION 8 DISASSEMBLY AND ASSEMBLY
This section explains the order to be followed when removing, installing, disassembling or
assembling each component, as well as precautions to be taken for these operations.

SECTION 9 COMPONENT MOUNTING TORQUE
This section shows bolt specifications and standard torque values needed when mounting
components to the machine.

The specifications contained in this shop manual are subject to change at any time and without any
advance notice. Contact your HYUNDAI distributor for the latest information.
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2) REGULATOR
Regulator consists of the positive flow control, constant horse power control and variable horse
power control function.

(1) Positive flow control
By changing the pilot pressure Pi, the
pump tilting angle (delivery flow) is
regulated arbitrarily, as shown in the
figure.
This regulator is of the positive flow
control in which the delivery flow Q
increases as the pilot pressure Pi rises.
With this mechanism, when the pilot
pressure corresponding to the flow
required for the work is commanded, the _ =

. : Pilot pressure, Pi

pump discharges the required flow only,
and so it does not consume the power 21002MP10
uselessly.

Delivery flow, Q

2-10



@ Ports (PR) at tank pressure.
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@ When hydraulic oil pressure (P x A1) reaches the preset force (FSP) of spring (4), the plunger (3)
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6. BUCKET OUT OPERATION
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When the right control lever is pushed right, the bucket spool in the main control valve is moved to
the roll out position by the pilot oil pressure from the remote control valve.

The oil from the rear pump flows into the main control valve and then goes to the small chamber of
bucket cylinder.

At the same time, the oil from the large chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls out.

The excessive pressure in the bucket cylinder rod side is prevented by relief valve.

The cavitation which will happen to the rod side of the bucket cylinder is also prevented by the make-
up valve in the main control valve.
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Connector No. of . Connector part No.
Type . Destination

number pin Female Male
CN-74 KET Alternator "I" terminal MG640-188-4 -
CN-75 AMP 2 | Pump EPPR S816-002002 -
CN-80 |RING-TERM| - | Glow plug S820-306000 -
CN-81 | DEUTSCH Travel buzzer solenoid DT06-2S-EP06 -
CN-88 | DEUTSCH Power max solenoid DT06-2S-EP06 -
CN-93 | DEUTSCH | 50 |ECM DRC26-50S-04 -
CN-94 | DEUTSCH 4 | ECM earth DTP06-4S-EP06 -
CN-95 YAZAKI Fusible link 21N4-01311 7122-4125-50
CN-96 AMP Fuel warmer 2-967325-3 -
CN-113 AMP 2 | Siren buzzer S816-002002 | S816-102002
CN-116 AMP 12 | Switch panel 176116 -
CN-125 | EconosealJ | 4 | GPS connector §816-004002 | S816-104002
CN-126 AMP 10 | Service tool S816-010002 | S816-110002
CN-133 | DEUTSCH 2 | Boom priority solenoid DT06-2S-EP06 -
CN-135 | DEUTSCH 2 | Arm regeneration solenoid DT06-2S-EP06 -
CN-138 | FASTEN 3 | DC/DC Converter S$810-003202 -
CN-139 | FASTEN 2 | 12V socket S810-002202 -
CN-140 | DEUTSCH 2 | Quick clamp solenoid DT06-2S-EP06 | DT04-2P-E005
CN-141 AMP 13 | Wiper motor contraller 172498-1 DT04-3P-EP10
CN-142 | DEUTSCH 3 | Accel dial DT06-3S-EP06 -
CN-144 KET 20 | Handsfree MG610240 -
CN-147 AMP 4 | Fuel heater 2-967325-3 -
CN-149 | DEUTSCH 2 | Attach safety solenoid DT06-2S-EP06 -
CN-156 | DEUTSCH 2 | Air seat DT04-2P-E005 -
CN-170 AMP 2 | Heated seat 12052641 -
CN-173 | DEUTSCH 3 | Resistor DT06-3S-EP06 | DT04-3P-EP10
CN-236 | DEUTSCH 2 | Attach pressure solenoid DT06-2S-EP06 -
CN-237 | DEUTSCH 2 | Attach conflux solenoid DT06-2S-EP06 -
CN-242 |/DEUTSCH 2 | Attach flow solenoid DT06-2S-EP06 | DT04-2P-E005
CN-244 AMP 2 |CAN2 - S$816-102002
CN-245 AMP 12 | Remote controller assy 368542-1 -
CN-246 AMP 12 | USB & Socket assy 174045-2 -
CN-247 | DEUTSCH 8 | PWM convert DT06-08SA-EP06 DT04-8P
CN-249 | DEUTSCH 4 | Rear view camera DT06-4S-EP06 | DT04-4P-E005
CN-255 AMP 2 | PTC Power S$813-030201 -
CN-256 AMP 8 | Proportional - S$816-108002
CN-258 KET 1 | Aircon compressor power MG640944-5 -
CN-263 | DEUTSCH 2 | Aircon compressor relay DT06-2S-EP06 -
CN-279 AMP 2 | Accel dial LED S816-002002 | S816-102002
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Fault code

J1939 SPN Reason Effect (only when fault code is active)
J1939 FMI
Injector solenoid driver cylinder 2 circuit - | Engine can possibly misfire or run rough.
Current below normal, or open circuit. High
331 : J e
resistance detected on injector number 2 circuit
652 or no current detected at number 2 injector
5 driver or return pin when the voltage supply at
the harness is on.
Injector solenoid driver cylinder 4 circuit - | Engine can possibly misfire or run rough.
Current below normal, or open circuit. High
332 : J e
resistance detected on injector number 4 circuit
654 or no current detected at number 4 injector
5 driver or return pin when the voltage supply at
the harness is on.
Engine coolant temperature - Data erratic, | The ECM will estimate engine coolant
334 intermittent, or incorrect. The engine coolant | temperature.
10 temperature reading is not changing with engine
2 operating conditions.
342 Electronic calibration code incompatibility - Out | Possible no‘noticeable performance effects,
630 of calibration. An incompatible calibration has | engine dying, or hard starting.
13 been detected in the ECM.
343 Engine control module warning internal{-No performance effects or possible severe
620 hardware failure - Bad intelligent device or.| power derate.
12 component. Internal ECM failure.
351 Injector power supply - Bad intelligent. device'or | Possible smoke, low power, engine misfire,
627 component. The ECM measured injector.boost | and/or engine will not start.
12 voltage is low.
352 Sensor supply 1 circuit - Voltage below normal, | Engine power derate.
1079 or shorted to low source. Low voltage detected
4 at sensor supply number 1 circuit.
386 Sensor supply 1 circuit -"Voltage above normal, | Engine power derate.
1079 or shorted to high source. High voltage detected
3 at sensor supply number 1 circuit.
Engine oil rifle pressure - Data valid but below | Progressive power derate increasing in
415 normal operational range - Most severe level. Oil | severity from time of alert. If engine protection
100 pressure signal indicates oil pressure below the | shutdown feature is enabled, engine will shut
1 engine protection critical limit. down 30 seconds after red stop lamp starts
flashing.
418 Water-in fuel indicator - Data valid but above | Possible white smoke, loss of power, or hard
97 normal operational range - Least severe level. | starting.
15 water has been detected in the fuel filter.
428 Water in fuel indicator sensor circuit - Voltage | None on performance. No water in fuel
97 above normal, or shorted to high source. High | warning available.
3 voltage detected at the water in fuel circuit.
429 Water in fuel indicator sensor circuit - Voltage | None on performance. No water in fuel
97 below normal, or shorted to low source. Low | warning available.
4 voltage detected at the water in fuel circuit.
Accelerator pedal or lever idle validation switch - | Engine will only idle.
431 Data erratic, intermittent, or incorrect. Voltage
558 detected simultaneously on both idle validation
2 and off-idle validation switches.
Accelerator pedal or lever idle validation circuit - | Engine will only idle.
432 Out of calibration. Voltage at idle validation
515;3 on-idle and off-idle circuit does not match

accelerator pedal position.
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4. SWING SYSTEM
1) BOTH LH AND RH SWING ACTIONS ARE IMPOSSIBLE

YES |

Are attachment
and travel
motions
impossible at all?

Is oil in hydraulic
tank within
standard level?

|_|Is RH travel

function normal?

Cause Remedy
NO Replenish
Does safety ¥ @ specified oil to the
YES | solenoid valve { standard level.
operation , )
Is gear pump pilot normal? \O Safety solenoid | Repair or replace.
L{ pressure within valve faulty or not
standard level? operated.
See Note 1 o Gear pump faulty. “+{-Repair or replace.
. YES : .
Are broken pieces Pump connection | Disassemble and
of coupling present coupling is broken. | repair.
@ — when dust plug
under engine fly s main relief i is |Di
: — Hydraulic pumpis | Disassemble and
wheel is removed? | \0 1\ aive faulty? Y pump .
out of order. repair.
NO . .
Does swing Swing control valve | Disassemble and
X control valve spool is stuck. repair.
Is MCV swing spool move? {
YES | pilot pressure | | YES ®
within standard See Note 5
level?
©
See Note 2 NO
Does not symptom
change when front | g , , ,
" and rear pump Hydraulic pump is | Disassemble and
discharge hoses broken. repair.
are exchanged?
YES . . .
Swing parking Disassemble and
brake release valve | repair.
Is swing parking is broken.
® —{brake release |
valve faulty? Y Swing reduction | Disassemble and
|| Does swing unit is broken. repair.
NO | motor rotate?
\0 Swing motor is Disassemble and
broken. repair.
Pilot relief valve in | Disassemble and
NO | Is gear pump gear pump is faulty. | repair or replace.
[ | delivering oil?
\0 Gear pump is out of| Disassemble and
Is gear pump pilot order. repair.
© — pressure within |-
standard level? YES o
Is there oil Clean pilot piping
See Note 1 || leakage from interior or repair
YES plilot pipigg orisit piping.
clogged? RCVisbroken.  |Disassemble and
repair.
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8. MALFUNCTION OF PUMP 3 PRESSURE SENSOR
- Fault code : HCESPN 125, FMI 0~4

x Before carrying out below procedure, check all the related connectors are properly inserted.
1) INSPECTION PROCEDURE

YES

Cause

Remedy

Defective MCU

Check voltage
between CN-52
(36) - GND

SPEC:
Actuator operating: 1~5V
See TEST 11

NO

Wiring diagram

CN-51

[

YES

Check voltage
between
CN-1(5)-GND

YES

|

SPEC:

Check voltage
YES | between
CD-44(A)-(C)

SPEC:
Key ON:24+2V

Check voltage
between
CN-1(2)-(4)

SPEC:
Key ON:24+2V

Actuator operating: 1~5V NO

Short circuit-or
poor connection
between CN-52-
(36)-CN-1(5)

Detective P3
pressure sensor
Short circuit or
poor connection
between CN-1(5)-
CD-44(B)

Short circuit or

NO

poor connection
between
CD-44(A)-CN-1(2)
or CD-44(C)-
CN-1(4)

Short circuit or

NO

CD-44

poor connection
between CN-1(2)-
CN-51(4) or CN-1
(4) - CN-51(5)

Replace

Replace or repair

Replace or repair

Replace or repair

Replace or repair

Replace or repair

MCU

36

CN-52

OA

oC

SUPPLY

RETURN

CN-1
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7.TURNING JOINT

Part name Maintenance standards Remedy
Sliding surface with | Plating worn or peeled due to seizure or contamination. | Replace
sealing sections.
Sliding surface - Worn abnormality or damaged more than 0.1 mm Replace

between body and
stem other than

(0.0039 in) in depth due to seizure contamination.

Body, . ; - Damaged more than 0.1 mm (0.0039 in) in depth. Smooth with oilstone:
Stem sealing section.
Sliding surface - Worn more than 0.5 mm (0.02 in) or abnormality. Replace
with thrust plate. - Worn less than 0.5 mm (0.02 in). Smooth
- Damage due to seizure or contamination remediable ~~ Smooth
within wear limit (0.5 mm) (0.02 in).
Sliding surface - Worn more than 0.5 mm (0.02 in) or abnormality. Replace
with thrust plate. .
Cover P - Worn less than 0.5 mm (0.02 in). Smooth
- Damage due to seizure or contamination remediable | Replace
within wear limit (0.5 mm) (0.02 in).
- Extruded excessively from seal.groove square ring. Replace
. Extrusion
Square ring—
- Slipper ring 1.5 mm (0.059 in) narrower than seal Replace
groove, or narrower than back ring.
Seal set
A
NN [}
1.5mm (max.)
(0.059 in)
- Worn more than 0.5 mm (0.02 in) ~ 1.5 mm (MAX.) Replace

(0.059 in)

v
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' GROUP 5 SWING DEVICE

1. REMOVAL AND INSTALL OF MOTOR
1) REMOVAL

(1) Lower the work equipment to the ground
and stop the engine.

(2) Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping.

(3) Loosen the breather slowly to release the
pressure inside the hydraulic tank.

A Escaping fluid under pressure can pen-
etrate the skin causing serious injury.

x When pipes and hoses are disconnected,
the oil inside the piping will flow out, so
catch it in oil pan.

(4) Disconnect hose assembly (2).

(5) Disconnect pilot line hoses (3, 4, 5, 6, 7,
8).

(6) Sling the swing motor assembly (1)“and
remove the swing motor mounting socket
bolts (9).

- Motor device weight : 61 kg (135'lb)

(7) Remove the swing motor assembly.

% When removing the swing motor assem-
bly, check that all the. piping have been
disconnected.

2) INSTALL

(1) Carry out installation in the reverse order
to removal.

(2) Bleed the air from the swing motor.

®~Remove the air vent plug.

® Pour in hydraulic oil until it overflows from
the port.

@ Tighten plug lightly.

@ Start the engine, run at low idling and
check oil come out from plug.

® Tighten plug fully.

(3) Confirm the hydraulic oil level and check
the hydraulic oil leak or not.
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' GROUP 9 BOOM, ARM AND BUCKET CYLINDER

1. REMOVAL AND INSTALL
1) BUCKET CYLINDER

(1) Removal

% Expand the arm and bucket fully, lower
the work equipment to the ground and
stop the engine.

% Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping.

% Loosen the breather slowly to release the
pressure inside the hydraulic tank.

13031GE18

A Escaping fluid under pressure can Bucket Cylinder
penetrate the skin causing serious ‘
injury.

% Fit blind plugs in the hoses after
disconnecting them, to prevent dirt or dust
from entering.

@ Set block between bucket cylinder and
arm.

© Remove bolt (2), nut (3) and pullout pin
(1).

* Tie the rod with wite to prevent it from
coming out.

@ Disconnect bucket cylinder hoses (4)
and put plugs (5) on cylinder pipe.
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