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FOREWORDFOREWORD

1.  STRUCTURE1.  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 performed in 
a service workshop.
For ease of understanding, the manual is divided into the following sections.

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

SECTION 2  STRUCTURE AND FUNCTIONSECTION 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 SYSTEMSECTION 3  HYDRAULIC SYSTEM
This section explains the hydraulic circuit, single and combined operation.

SECTION 4  ELECTRICAL SYSTEMSECTION 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 SYSTEMSECTION 5  MECHATRONICS SYSTEM
This section explains the computer aided power optimization system and each component.

SECTION 6  TROUBLESHOOTINGSECTION 6  TROUBLESHOOTING
This section explains the troubleshooting charts correlating problemsproblems to causescauses.

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

SECTION 8  DISASSEMBLY AND ASSEMBLYSECTION 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 TORQUESECTION 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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Revised edition markRevised edition mark(①②③…)
When a manual is revised, an edition mark is 
recorded on the bottom outside corner of the 
pages.

RevisionsRevisions
Revised pages are shown at the list of revised 
pages on the between the contents page and 
section 1 page.

SymbolsSymbols
So that the shop manual can be of ample 
practical use, important places for safety and 
quality are marked with the following symbols.

2.  HOW TO READ THE SERVICE MANUAL2.  HOW TO READ THE SERVICE MANUAL

Distribution and updatingDistribution and updating
Any additions, amendments or other changes will 
be sent to HYUNDAI distributors.
Get the most up-to-date information before you 
start any work.

Filing methodFiling method
See the page number on the bottom of the 
page. 
File the pages in correct order.
Following examples shows how to read the 
page number.
Example 1  
2 - 3
 Item number(2. Structure and
 Function)
 Consecutive page number for
 each item.
Additional pages : Additional pages are 
indicated by a hyphen(-) and number after the 
page number.   File as in the example.

1. 

2. 

3. 

Symbol Item Remarks

Special safety precautions are 
necessary when performing the 
work.

Extra special safety precautions 
are necessary when performing 
the work because it is under 
internal pressure.

Special technical precautions or 
other precautions for preserving 
standards are necessary when 
performing the work.

Safety

Caution※

10 - 4  
10 - 4 - 1
10 - 4 - 2
10 - 5

Added pages
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GEAR PUMPGEAR PUMP3)3)

 307 Poppet
 308 Seat
 309 Ring
 310 Spring
 311 Screw
 312 Nut
 351 Gear case

 353 Drive gear
 354 Driven gear
 355 Filter
 361 Front case
 433 Flange socket
 434 Flange socket
 435 Flange socket

 466 Plug
 700 Ring
 710 O-ring
 725 O-ring
 732 O-ring
 850 Snap ring
 887 Pin

700 354 351

710 435 361 353

732

312

311

434

309307 310 308 434 466, 725

a3

A3

355

850

433

B3

887

14092MP06
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Rotary groupRotary group
The rotary group consists of drive shaft 
(F) (111), cylinder block (141), piston 
shoes (151,152), set plate (153), 
spherical bushing (156) and cylinder 
spring (157).  The drive shaft is supported 
by bearing (123,124) at its both ends.
The shoe is caulked to the piston to from 
a spherical coupling.   It has a pocket to 
relieve thrust force generated by loading 
pressure and the take hydraulic balance 
so that it slides lightly over the shoe plate 
(211).   The sub group composed by a 
piston and a shoe is pressed against the 
shoe plate by the action of the cylinder 
spring via a retainer and a spherical bush.
Similarly, the cylinder block is pressed 
against valve plate (313) by the action of 
the cylinder spring.

Swash plate groupSwash plate group
The swash plate group consists of swash 
plate (212), shoe plate (211), swash plate 
support (251), tilting bush (214), tilting pin 
(531) and servo piston (532).
The swash plate is a cylindrical  part 
formed on the opposite side of the sliding 
surface of the shoe and is supported by 
the swash support.
If the servo piston moves to the right and 
left as hydraulic force controlled by the 
regulator is admitted to hydraulic chamber 
located on both sides of the servo piston, 
the swash plate slides over the swash 
plate support via the spherical part of the 
tilting pin to change the tilting angle (α)

2. FUNCTION2. FUNCTION

MAIN PUMPMAIN PUMP
The pumps may classified roughly into the rotary group performing a rotary motion and working as 
the major part of the whole pump function: the swash plate group that varies the delivery rates: and 
the valve cover group that changes over oil suction and discharge.

1)1)

(1) (1) 

(2)(2)
531

211

548

214

212

532

251

α

α

21092MP06

2507A2MP14
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Valve block groupValve block group
The valve block group consists of valve 
block (312), valve plate (313) and valve 
plate pin(885).
The valve plate having two melon-shaped 
ports is fixed to the valve block and feeds 
and collects oil to and from the cylinder 
block.
The oil changed over by the valve plate is 
connected to an external pipeline by way 
of the valve block.
Now, if the drive shaft is driven by a prime 
mover (electric motor, engine, etc), it 
rotates the cylinder block via a spline 
linkage at the same time.   If the swash 
plate is tilted as in Fig (previous page) the 
pistons arranged in the cylinder block 
make a reciprocating motion with respect 
to the cylinder block, while they revolve 
with the cylinder block.
If you pay attention to a single piston, it 
performs a motion away from the valve 
plate (oil sucking process) within 180 
degrees, and makes a motion towards the 
valve plate (or oil discharging process) in 
the rest of 180 degrees.   When the 
swash plate has a tilting angle of zero, the 
piston makes no stroke and discharges 
no oil.

(3)(3)

885

313

312

21092MP07



2-8

Negative flow controlNegative 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 negative flow 
control in which the delivery flow Q 
decreases as the pilot pressure Pi rises.
With this mechanism, when the pilot 
pressure corresponding to the flow 
required for the work is commanded, the 
pump discharges the required flow only, 
and so it does not consume the power 
uselessly.

REGULATORREGULATOR
Regulator consists of the negative flow control, total horse power control and power shift control 
function.

2)2)

(1) (1) 

Pilot pressure, Pi

D
el

iv
er

y 
flo

w
, Q
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GROUP  2  MAIN CONTROL VALVEGROUP  2  MAIN CONTROL VALVE

VIEW  A

DOZER UP

OPTION-B

ARM 1

BOOM 2 & 
SWING PRIORITY

SWING

TRAVEL RIGHT

ARM REGENERATION
& OPTION-A(BREAKER)

BUCKET

TRAVEL LEFT

ARM 2

BOOM 1

A
ARM REGENERATION
& OPTION-A(BREAKER)

BUCKET

TRAVEL LEFT

ARM 2

BOOM 1

DOZER DOWN

OPTION-B

ARM 1

BOOM 2 & 
SWING PRIORITY

SWING

TRAVEL RIGHT

MRV

Pb21 Dr1

A2

NRV2

A5
ORV

ORV

Pu

NRV1

ORV
B5

B2
ORVB2

Rs

A5

B4

B5

A1

A2

B1

Dr2

P2

P1

T1

Pn1 Pn2

Pc1

Pb4

Pb3

Pb5

Pc42

Pb20

Pb1

Pc6

Pc5

Pc40

Pc3

Pc2

Dr0

Pd5

Pd6

Pd40

Pa21

Pd2

Pd1

Ai

Pa4

Pa5

Pd41

Pa1

Pa20

D1

D2

C6

C4

C1

C2

D6

D4

D5

V3

PO

C5

Pc41Dr3

ORV
 - C4

ORV
 - D4

ORV
 - C5

P03

P05

P04

P3

STRAIGHT TRAVEL

Dr5

P02

Patt

ORV
 - D5

Puo

Dr4

P04

1.  STRUCTURE1.  STRUCTURE

16092MC01

Mark Port name Port size Tightening torque

Rs Make up for swing motor UNF 1 3/16 18 kgf·m (130 lbf·ft)
Pa1
Pb1
Pc1
Pd1
Pa20
Pa21
Pb20
Pb21
Pc2
Pd2
Pb3
Pc3
Pa4
Pb4
Pc40
Pc41
Pc42
Pd40
Pd41
Pa5
Pb5
Pc5
Pd5
Pc6
Pd6
P0
Pu
Ai

Patt
P02
P03
P04
P05
P3
Puo
Dr0
Dr1
Dr2
Dr3

Travel left pilot port (BW)
Travel left pilot port (FW)
Travel right pilot port (FW)
Travel right pilot port (BW)
Boom up pilot port
Boom up confluence pilot port
Boom down pilot port
Lock valve pilot port (boom)
Swing pilot port (RH)
Swing pilot port (LH)
Arm in confluence pilot port
Swing priority pilot port
Option A pilot port (breaker)
Arm in regeneration cut port
Arm in pilot port
Lock valve pilot port (arm)
Arm in regen-cut signal selector port
Arm out pilot port
Arm out confluence pilot port
Bucket in pilot port
Bucket out pilot port
Option B pilot port
Option B pilot port
Option C pilot port (dozer blade down)
Option C pilot port (dozer blade up)
Pilot pressure port
Main relief pressure up pilot port
Auto idle signal port
Auto idle signal-attachment
Pilot signal port
Boom priority pilot port
Boom parallel orifice pilot port
Breaker summation pilot port
Quick clamp port
Pilot pressure port
Drain port (travel straight)
Drain port (boom holding valve)
Drain port (boom 2 & swing priority) 
Drain port (arm holding valve)

PF 1/4 3.5~3.9 kgf·m
(25.3~28.2 lbf·ft)

Pn1
Pn2

Negative control signal port (P1 port side)
Negative control signal port (P2 port side) PF 3/8 7~8 kgf·m

(50.6~57.8 lbf·ft)
A1
B1
C1
D1
B2
C2
D2
B4
A5
B5
C5
D5
C6
D6
P1
P2

Travel motor left side port (BW)
Travel motor left side port (FW)
Travel motor right side port (FW)
Travel motor right side port (BW)
Boom rod side port
Swing motor port (RH)
Swing motor port (LH)
Option A port (breaker)
Bucket head side port
Bucket rod side port
Option B port
Option B port
Option C pilot port (dozer down port)
Option C pilot port (dozer up port)
Pump port (P1 side)
Pump port (P2 side)

PF 3/4
15~18 kgf·m

(109~130 lbf·ft)

A2
C4
D4

Boom head side port
Arm head side port
Arm rod side port

PF 1 20~25 kgf·m
(115~180 lbf·ft)

Dr4
Dr5

Drain port (swing logic valve)
Drain port (flow summation) PF 1/8 1.5~1.9 kgf·m

(10.8~13.7 lbf·ft)

T1 Return port SAE3000, 1 1/2
(M12×1.75)

8.5~11.5 kgf·m
(61.5~83.1 lbf·ft)
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G-G (OPTION-C & NEGATIVE CONTROL)

A-A (STRAIGHT TRAVEL & SUPPLY)

F-F (OPTION-B & BUCKET)

C-C (SWING & BOOM 1)D-D (SWING PRIORITY & BOOM 2 & ARM 2)

E-E (ARM 1 & ARM REGENERATION /BREAKER)

31

B-B (TRAVEL RIGHT & LEFT)

53 56 77 34 6569 62 31 49 483 46 4769 50 56 53 61 30

62 421643 79 72 28 72 28 79 43

51

50 53 56 69 36 73 64 78 4 29 63 28 72 79 43 78 64 73 36 69 56 53 43

50 53 56 69 4 72 28 45 58 33 8149 48 17 17 5156 53

37 7868 64 67 32 43 792872 29 63 32 67 37 7868 64

50

20

53 56 69 69 56 53 51

2015

52 17 53 56 69 8 60 77 34 65 34 65 60 77 32 67 9 1769

50 53 56 69 35 71 62 31 66 74 31 62 29 63 80 44 29 63 44 8010

50 53 56 69 11 437972 28 63 29 80 44 26 69 25

27 69 59 41 42 67 32

62 31

72 28 79 43 29 63 80 4412 69 56 53 51

I

I
H

H

23

5053 56 6918136732

79284372

32 67 19 69 56 53 51 61 30

22 53 56 69 17 4379 72 28 14 17 69 56 53 51

21

50 53 56 69 6 69 56 53 51

50 53 56 17 697 44 80 63 29 72 28 79 43 26 69 24

D

G

F

E

C

B

A

D

G

F

E

C

B

A

D

G

F

E

C

B

A

D

G

F

E

C

B

A

62 31 62 31

62 31 1

55 57

2 54 57

SECTION I-I SECTION H-H 

29 63 40 63 75 59

38 63 76 61 75 59 39 61 76 63

63 29 8044

16092MC02

 1 Housing-P1
 2 Housing-P2
 3 Spool-straight travel 
 4 Spool-travel (LH, RH)
 6 Spool-swing
 7 Spool-boom 1
 8 Spool-swing priority
 9 Spool-boom 2
 10 Spool-arm 2
 11 Spool-arm 1
  12 Spool-arm regeneration
 13 Spool-option B
 14 Spool-bucket
 15 Spool-option C (dozer)
 16 Main relief valve
 17 Overload relief valve
 18 Overload relief valve
 19 Overload relief valve
 20 Negacon relief valve
 21 Swing logic valve
 22 Bucket logic valve
 23 Option on-off valve
 24 Holding valve kit A1
 25 Holding valve kit A2
 26 Holding valve kit B
 27 Regeneration block
 28 Plug
 29 Plug
 30 Plug
 31 Plug
 32 Plug
 33 Plug
 34 Plug-parallel
 35 Plug-relief cat
 36 Plug-relief cat
 37 Plug-relief cat
 38 Plug-bucket 
 39 Plug-bucket parallel
 40 Plug-option
 41 Plug-orifice
 42 Plug

 43 Load check-poppet
 44 Load check-poppet
 45 Signal-poppet
 46 Travel straight-sleeve
 47 Travel straight-piston
 48 Orifice signal
 49 Coin type filter
 50 Pilot cap
 51 Pilot cap
 52 Pilot cap
 53 Socket bolt
 54 Socket bolt
 55 Socket bolt
 56 Washer
 57 Spring washer
 58 O-ring
 59 O-ring
 60 O-ring
 61 O-ring
 62 O-ring
 63 O-ring
 64 O-ring
 65 O-ring
 66 O-ring
 67 O-ring
 68 O-ring
 69 O-ring
 70 O-ring
 71 O-ring
 72 O-ring
 73 O-ring
 74 Backup-ring
 75 Backup-ring
 76 Backup-ring
 77 Backup-ring
 78 Backup-ring
 79 Load check spring
 80 Load check spring
 81 Poppet signal spring
 82 Pin
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2.  HYDRAULIC CIRCUIT2.  HYDRAULIC CIRCUIT

P2 (Double
acting solenoid)

Pu

Pc42

Pb3

Pd41

B2

A2

DR1

Pb21

Pa20

Pb1
A1
B1

Pa1

T1

Pc3

Pa21
DR2

V3

Pd2

Pc2

Pc1

P0

DR0

Pd1

Ai

B4

B5

A5

Pa4
Pb4

C5
D5

Pc40
Pc41
DR3

Pc5

Pd5

Rs

C6

Pd6

Pc6
D6

DR4

(Boom priority)P03

PS

P1P2P3

DR5

Patt
P02

Pd0

P05

Puo

PS

OPTION-C
(DOZER)

ARM 1

BOOM 2 &
SWING 
PRIORITY

SWING

TRAVEL(RH)

OPTION-A & ARM 
REGENERATION CUT

ARM 2

BOOM 1

TRAVEL(LH)

OPTION-B

C4
D4

C2
D2

C1
D1

A2A1

Pd40

Pd41(Shuttle)

Pi1(Arm safety)
Pc42

Pb3

P02

P05

Pd40

Swing motor(SH)

Pi1(Boom safety)

Pb20

Pa21
P04

STRAIGHT
TRAVEL
BLOCK

PSPS

P02

Pn1Pn2

Pi1
(Pump)

Pi2
(Pump)

Pa5

Pb5

P04

16092MC05
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CONTROL IN NEUTRALCONTROL IN NEUTRAL

P1 SIDEP1 SIDE
The hydraulic fluid from pump A2 flows into the main control valve through the inlet port "P1", 
pass the straight travel spool into the P1 bypass passage and P1parallel passage.
The hydraulic fluid from the pump A2 is directed to the tank through the bypass passage of 
spools : travel left, boom 1, arm 2, arm regeneration & option A and bucket, the negative relief 
valve of P1, tank passage, and the tank port "T1"

1)1)

(1)(1)

B B

SECTION  A-A

A A

BUCKET

ARM REGEN
& OPTION-A

ARM 2

BOOM 1

TRAVEL(LH)

Tank passage

P1 Negative relief valve
SECTION  B-B

P2 Negative relief valve

P1 Bypass passage

P1 port

P1 Parallel passageP1 Bypass passage

Tank port  T1

16092MC11

3. FUNCTION3. FUNCTION
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P2 SIDEP2 SIDE
The hydraulic fluid from pump A1 flows into the main control valve through the inlet port "P2", into 
the P2 bypass passage and P2 parallel passage.
The hydraulic fluid from the pump A1 is directed to the tank through the bypass passage of 
spools : travel right, swing, boom 2 & swing priority, arm 1, option "B" and option "C" (dozer), the 
negative relief valve of P2, tank passage and the tank port "T1".

(2)(2)

SECTION  A-A

SECTION  B-B

P2 Parallel passageP2 port

B B

Tank port  T1

A A

ARM 1

BOOM 2 &
SW PRIORITY

SWING

TRAVEL(RH)

OPTION-B

OPTION-C
(DOZER)

Tank passage

P2 Bypass passage

P2 Bypass passage

Straight travel spool

14092MC12
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TRAVEL OPERATIONTRAVEL OPERATION

TRAVEL FORWARD OPERATIONTRAVEL FORWARD OPERATION

2)2)

(1)(1)

C1 D1

A1 B1

From RCV

From RCV

P1 Bypass passage

P2 Bypass passage

TRAVEL LEFT

TRAVEL RIGHT

Tank passage

Pb1

Pc1

14092MC18

During the travel forward operation, the hydraulic fluid of the pump A2 is supplied to the travel left 
motor and the hydraulic fluid of the pump A1 is supplied to the other travel right motor.
The pilot pressure from the pilot control valve is supplied to the spring side of pilot port (pb1, pc1).
And it shifts travel right and left spools in the left direction against springs.   Hydraulic fluid from the 
pump A1 flow into the travel right spool through the bypass passage and hydraulic fluid from the 
pump A2 flow into the travel left spool through the bypass passage.
Then they are directed to the each travel motor through port A1 and C1.   As a result, the travel 
motors turn and hydraulic fluid returns to the tank passage through the travel spools. 
In case of the reverse operation, the operation is similar.

TRAVEL LEFT

TRAVEL RIGHT

C1 D1

A1 B1

From RCV

From RCV

P1 Bypass passage

Tank passage

P2 Bypass passage

Pa1

Pd1

14092MC17

TRAVEL BACKWARD OPERATIONTRAVEL BACKWARD OPERATION(2)(2)
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