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R140LC-7

Hyundai Komastu CAT Hitachi
Unit
R140-7 PC130-6 312C ZX120
Oper. Weight Kg 13980 13050 12200 12200
Power, SAE net HP/rpm 102/2100 86/2200
DIN net PS 103/2100 87/2200 91/1950 85/2100
Bucket PCSA cum 0.58 0.5 0.5
CECE cum 0.5 0.45 0.45
Engine Cummins Komatsu CAT Isuzu
Model B3.9-C S4D102E 3064-E1T CC-4BG1TC
Cyl*Bore*Stroke mm 41027120 4*102*120
Displacement cc 3920 3920 4250 4329
Max. torque Kgf.m/rpm 46.2/1500
Hydraulic pump LPM 2r130 1*226
Oper. Pressure
Attachment 330 325 305 350
Power boost Kg/lcm?2 360 - - -
Travel 330 325 350
Swing 240 275
Swing speed rpm 13.6 12.0 12.9 13.7
Travel speed Km/h 3.3/5.5 2.7/3.6/5.5 3.8/5.5 3.4/5.5
Standard machine
Boom m 4600 4600 4650
Arm m 2500 2500 2500 2000
Track shoe width mm 600 500 500 500
Track gauge mm 2000 1960 1990 1990
Tumbler distance mm 3000 2750 2780
Ground pressure kg/cm2 0.36 0.41 0.4 0.38
Max traction force ton 133 10.2 11.0
Bucket digging force,SAE ton 9.27 8.5
Arm crawd force,SAE ton 9.27 8.5
Fuel tank liter 270 230 250 250
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R160LC-7

Hyundai Komastu CAT Hitachi
Unit
R160LC-7 PC160-6 315C ZX160LC
Oper. Weight Kg 17400 16530 16000 15600
Power, SAE net HP/rpm 116/2100 104.5/2100 - -
DIN net PS 118/2100 106/2100 111/2150 100/1950
Bucket PCSA cum 0.70 0.58 0.65 0.6
CECE cum 0.60 0.53 0.55 0.55
Engine Mitsubishi Komatsu CAT Isuzu
Model S6S-DT SA4D102E 3046-E3DT A-4BG1TC
4*94*1200
Cyl*Bore*Stroke mm 4*102*120 - -
Displacement cc 4996 3920 4990 4329
Max. torque Kgf.m/rpm 42.5/1500 - - -
Hydraulic pump LPM e 276
Oper. Pressure
Attachment 330 325 350 350
Power boost Kg/lcm2 360 355 - -
Travel 330 355 350
Swing 240 325
Swing speed rpm 12.1 12.0 10.2 13.6
Travel speed Km/h 3.7/5.6 2.7/4.0/5.5 3.4/5.6 3.1/5.3
Standard machine
Boom m 5100 5150 5100 5100
Arm m 2600 2600 2600 2580
Track shoe width mm 600 600 500 500
Track gauge mm 1990 1990 1990 1990
Tumbler distance mm 3190 2880 2880 3100
Ground pressure kg/cm2 0.42 0.44 0.51 0.46
Max traction force ton 157 13.8 - -
Bucket digging force, SAE ton 12.08 12.54 - 9.2
Arm crawd force,SAE ton 8.35 8.393 - 8.1
Fuel tank liter 260 250 285 280
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R210LC-7
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Hyundai Komastu CAT Hitachi
Unit
R210LC-7 PC210-6 320B EX200-5
Oper. Weight Kg 21700 21570 20518 18800
Power, SAE net HP/rpm 143/2100 133/2200 128/1800 133/1950
DIN net PS 145/2100 130/1800 135/1950
Bucket PCSA cum 0.92 0.86 0.80 0.80
CECE cum 0.8 0.70 0.70
Engine Cummins Komatsu CAT Isuzu
Model B5.9-C S6D102E 3116T A-6BG1T
Cyl*Bore*Stroke mm 6102120 6¥102*120 6*105*127 6*105*125
Displacement cc 5880 5880 6600 6494
Max. torque Kgf.m/rpm 62.0/1600 47/1600
Hydraulic pump LPM 2+220 2*206 2*180 2*185
Oper. Pressure
Attachment 330 325 350 350
Power boost Kg/lcm?2 360 355 - 370
Travel 330 355 350 350
Swing 240 280 235
Swing speed rpm 12.5 12.4 10.7 13.9
Travel speed Km/h 3.4/5.3 3.2/4.5/5.5 3.4/5.5 3.8/5.5
Standard machine
Boom m 5880 5700 5680 5680
Arm m 2920 2930 2900 2910
Track shoe width mm 600 600 600 600
Track gauge mm 2390 2380 2200 2200
Tumbler distance mm 3650 3640 3265 3370
Ground pressure kg/cm2 0.46 0.45 0.48 0.43
Max traction force ton 211 17.7 18.1 17.3
Bucket digging force, SAE ton 14.84 15.0 135 12.2
Arm crawd force,SAE ton 108 10.1 10.1
Fuel tank liter 320 340 340 310
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Il .Hydraulic System
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1.0Outline of Hyd. System: the equipment to transmit the power by oil flow

-Charecteristic of hydraulic oil : incompressible,automatic lubrication,less friction loss, higher

cooling efficiency,more safety for overload,silent operation,precise control

Hydraulic Tank

Actuator Hydraulic Pump

Control Valve

-Hydraulic Tank : Oil Storage

-Hyd. Pump : Create oil flow to transmit the power

-Control Valve : Direction control of actuator

-Actuator : Working device such as cylinder,motor and etc
Cylinder - Inline movement

Motor — Rotating movement

Page8
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2.Hydraulic Symbol

Component Symbol Explanation

Pipe or hose Color code

-Main line -Supply line : red
-Return line : blue
-Suction line : green

-Pilotline | =e_—_—e_——m————— -Pilot line : brown
-Drain or internal leakage =~ [ sreesresreessesseessessesieniea. -Drain or internal leakage line : green
I Line connected each other : Tee joint or
drilled hole
L. Line cross over without connection
r

Line closed or plugged for future usuage
>< or special purpose

Orifice Reduced diameter of oil passage to

e reduce oil flow
F "
Adjustable orifice \p Adjustable(or variable)
A HYUNDAI
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Component Symbol Explanation

Shut off valve

Check valve Direction controlling device to prevent

-Without spring b reverse flow

-With spring 4 ;

-Pilot check valve Q One check valve & pilot line in one block

Hyd. tank | Hyd. oil storage

Filter Filtering all the dirt in hydraulic system
() N
L/ N

Cooler i Exhaust the heat of hyd. oll

Breather A Maintain the pressure inside of hydraulic
=] ““q o tank same as atmospheric pressure

A HYUNDAI
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Component Symbol Explanation

-One direction
-Both direction, depending on rotation of

pump

Hydraulic pump
-fixed flow pump

b

Discharge amount of pump are flexible
-Variable flow pump dependng on the pressure at actuator
such as cylinder and motor

Cylinder -Double acting : retract and extend by
direction of oil supply

-Single acting : retract by weight and
extend by oil supply

Pressure control valve Safety device to protect hyd. component

-Relief valve ‘5 %’ such as hose,pipe,cylinder and etc
—1—» —1— When the hyd. system overloaded, relief
MU HE valve is open and circuit oil go to the tank

through opened passage

-Regulating valve o : :
g g Maintain the required pressure all the time

to activate system for transmission clutch
and etc. by increasing decreasing the size
of overflow passage

e mad
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Component Symbol Explanation

-Reducing vave It is used for low pressure circulit.

When the supplied pressure reach to
required value, supplied oil is cut off

Direction valve For double acting
-2 way T :><

For single acting

T T & T T Double acting
ETTX
F_1 I I I

Controlling method of direction control

i valve

Hand control lever

Foot control pedal

Pagel2 AHHMYHSI\H!QDAL‘!
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Component Symbol Explanation

Button control

i Hydraulic control by pilot pressure
: | Electro-magnet control by electricity
Automatic return control by spring tension
'
Ay Ya'd

\ \ Control valve is fixed with selected
C— ] direction

N : neutral position

1
Motor O Rotating device
-Reversible motor
|

-Irreversible motor : rotate one direction
only

Pressure switch
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Component

Symbol

Explanation

Heater

Accumulator

Brake and clutch

Applied by spring force

Released by hydraulic pressure

Shuttle valve

Two check valve in one block

Oil flow achieved by pressure difference
between left & light hand side

Logic valve | Is combined with piston and orifice
S Area difference operates direction control
J|C valve
A HYUNDAI
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3. Hydraulic Circuit
3-1.Main Circuit 1 1 1

—

Sswivel joint
AT {-_H:ll. il

—_—

Swing motor

&

M ] | _J _ :

- P 1 -
Travel motor Travel motor
I
I o W I

Main Control Yalve

f \
Gear pump \

Main pump

A HYUNDAI
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3-2.Pilot Circuit (Crawler Type)

Remote control valve Remote control valve
(LH lever) RGY pedal (RH lever)

Swing parking brake

Control valve Safety lock
solenoid valve

Travel speed solenoid valve

Power boost solenoid valve

Main pump Max flow cut off sclenoid valve

| Line filter

Relief valve
35kgf/cm®

Swing speed red LICiI'Ig valve

Suction filter

Pilot pump
v

A HYUNDAI
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3-3.Pilot Circuit (Wheel Type)

Remote contral valva
(LH lever)

Dozer & outriciger
lewer

Cantrol walws

Hamote control valve
[FH levear)

Dozar & autrigager
selentar valva

Safety lack
solenoid valve

Eoom priority valve

Swing parking braks

Fower boost solaenoid valve

Main pump

Pagel7

[ Line filter
<> Helief valve

,—3 A40kaffem=

=ilot purmp

Pl Tlow cul off solenod wabve

| ravel forward solenoid valve

[ ravel reverse salenod valve

Sucticn filter

S
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3-4.0il Return Circuit

Full flow filter

Oil cooler

Check valve(1)
5. Okgfifcm

LN

Travel motor

&

[

S

urning

J

joint

Swing mator

£ 3

Pagel8

Main control valve - Actuators
Check valve(2)
3.0kgficn
\Check valve(3)
1.5kgffcnt
From return line Mainpump L_____ |
wz-g8 T
o EsuEs
Hydraulic Spin filter
oil tank .
N —| ar
| et
Check valve
1.5kgflem ®

Return Pressure (Bar)
Model
Oil Cooler By-pass
R450LC-7 3 5
R360LC-7 3 5
R320LC-7
R200W-7 3 °
R290LC-7A 1.5 3
R210LC-7 3 5
R180LC-7 1.5 3
R140LC-7 1.5 3
A HYUNDAI
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_ R210LC-7
4, Main Components

4-1A.Main Control Valve (Kawasaki)

Boom Priority Valve Arm Holding
Pns  Drg Valve

ﬁm\i—ﬁ‘ Pal
%

Main Relief
Valve

From P3 o
Pump | -
From P1
Pump
From P2
Pump
Boom Holding PbL
Valve
Page 19 Ef)?s‘{rwction IlEEosu ﬁ)c#lléTrﬁ
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Cht

R210LC-7

XAh2

—

- . Tkl
Boom priority  Arm holding
valve saly
Fns
Straight travel ; ﬂ
pressure signal \\ il E!Im:L Dr2

b

Auto idle port —— |z

.
- iy
1
= Sl
| ——

=N
-

iele

Port relief valve

|
uuuu@

[
P2 Block Drd \J

Ord

Side view

0o
Boom holdingFsL ™, -
valve

Upper view
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Arm holding  Boom priority
valve valve

Straight travel valve block

=

R210LC-7

[FSP)

*

i

ChRZ
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= = Boom helding
Ck2 valve

Bottom view

(aichim a

F‘z -

High pressure

setting signal

rED5]

il
Main relief valve

Side view

TRAVEL

iL)

AAL

SWING | Boom2| | ARM1
o — v
¥he XBa1 P
XADZ
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R210LC-7

Streight
Travel Valve

Boom Holding %
Valve

391

CASING A(4060-4070)

j Swing
251\ Priority

- o " 3 \
Arm Holdiﬁg VIV VIV
A HYUNDAI
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1)Foot Relief Valve

Page23

FOOT RELIEF Y

CLL

OCIND

SIMHEG

: e

] TRAEELLEH] ]

R210LC-7,R290LC-7A

MCV spool neutral

Signal pressure

l“‘"\.

e D_r fice
Piston
P1 Block

Signal
pressure

™ Crifice

O H Fiston
P1 Block
(XBp2)
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2)Direction Control Valve R210LC-7,R290LC-7A

Load check vale

Cylinder port & Cylinderpot B Spool

u U L /:“-:r. relief valve

Prot reliefl walve

} =]
iy
= L
[ AT —
Pilot il g
port a ™ :I |::-I:|':'l b
Il
=
| @ Y ZE0TImCDesg
Lows pressure passage Paralle’ feed passags
High pressurs passage Center bypass passaoe

Section view of MCWBuck o .
- Direction conired by spool,

fﬁ',,—_ B - Load halding by load check valve.
(I

- Protection of hyd sysiem component by relfief valve

TRLTTTITLTE
|
a—ﬂ 1
irlif=lrir

| | - In neutral, sprng set the plunger at newiral position;
t o " The high pressure feed passaps is shut off by plunger
O * il frzm the purng flow through the center bypass.

HYDRAULIC SYSTEM

Page24 AEWXMEQQ&!
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3)Port Relief Valve R210LC-7,R290LC-7A

Neutral Position Operation Position

Load check
V' Port Relief

Load check
valve lief Port Relief

Port Relief
valve

® Center Bypass valve

O FRNIRT By POEE PaEEa Qe

e

ﬂﬁﬁ:{ﬁb ! =

2 .I b_ |_ _| o I_E E
L T i { 0, l_ :

L |
HYDRAULIC CIRCUIT i X ] |: - i

L]

HYDRAULIC CIRCUIT

A HYUNDAI
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R210LC-7,R290LC-7A

[

|

P R 28072mclTsg?

A HYUNDAI
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4)Main Relief Valve & Load Check Valve R210LC-7,R290LC-7A

Port Relief valve

Port Relief valve Make Up valve

Port relief valve

Part relief valve Make up function

L
MCV Spool
AT TS LY MCV Spool
Load CheCk ___[ é _ g E__ MJ.JJ_ i._lJ. ;z M
VIV { _—[T 'I'" FT T 1T ]—__
, I Main Relief
Main Relief valve
valve
LY
L*]
= Main Pump Main Pump

A HYUNDAI
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R210LC-7,R290LC-7A

- High pressure setting signal(Pz) : ON

39 41

29072mc0Tsg2

A HYUNDAI
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5)Arm-In Operation ( Regeneration)

-Improve arm-in speed

-Prevent arm cylinder cavitation — -
Fl F -c:-—'II
_ _ BN - N
Arm holding ‘l T |
valie x =
el o @ |
! _—O_ﬁ‘l Foot relief valve l
T .
————— K:i —1——: | ARMZ
| - P = - [7pe% 82|
' |arms - '
Arm sub% v : |
spool - T BUCKET
I B2 TIITTTIET |
o ”f'wr-.ﬁ | BOOM!
| T
| E,,” Krﬁ% CPTION I
| _ JTF!_A.'-.f‘E_IL_[LH:- [Ei P "l* : ‘E e |
B . gﬁ% | TRAVEL(RH)
| g o s
s
:n: — — — — — J Jl
| o N P2 m2
() O
A HYUNDAI
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BaF

Shairen chich vake| : :
Fiion Sub spoal 1
H3ui
Ly -,— Eal
Lot ok vaks —— i Bolding valee
Eae paga 1-23
Pal
Tt
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Arm Roll Out

| xeptyl L 1(xBp2)

| | - PBP
| | M wgs= ——
| | > fir
[ 1] Pal Fl Jl Fr | Dr2 | —~O—
| L—4— | - -
e [T O =
XAa2— Sl | - ‘ I -
s _ .
£ i
g o 0 T
— [ ] |, I _‘]F e
o= L LRI S B L E—
}:BE-I_T____FXn I |T -1::” L\%_I | TirTwlTTlT 'Z:'E_T
' LL C | |
XBa2 RN — _E-}E|
I | — _—||~I .~

A HYUNDAI

P ag e3 1 ggﬁfs‘{rwcti on IlE%su ﬁ)?ﬁléﬁ



6)Boom Priority System ( Boom & Swing Operation)

When camying cut the combined operaton
of swing and boorm or anm.

WORE RMOOE SAATOH

i

_—_ ]
r

&

i
'&ﬂ—
I—“

I'
|
|
|
|
|
|
|
]
|
|

J

{;
:
&FF
;
:
¥
¥

HI - i i I-;:u
- TRSELILMY - —r— e
T ! TE

P
1 ] =ar
! L VL,
1 t :
— __.-[— — B — ——— -
- = —1
| L | e e
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7)Straight Travel Valve

e R —

PR : | - :

i : I :
B[ I

Boon |1 ! :IKH !

S | S BUCHET |

e || gy

[ Ji J mp— ' o T eoow :

| | N - |

I ! RN =

TRAVELLH) ||| !E"? Q_JTQ_J frrcu i

T T frmave |

M |

finn- )

] eo— =

o =

—k g ————- Q—I II |

=
Sl —— — = i iy

=i Mt i —
= e I )

RS

| e =
1 1 1 1
R ' | '
| ETER | e |
i N
i BOoME ﬂlN b m i
! ¢ | woer |
R I
2 —— ) : i | ‘_¢—“ 1 |
| AT - w TR
' TRAVEL(LH[[[T i || _H_J Tormon i
| ' e |
| T 227707 fmaver |
| T | |
I 11 I [
! I ‘:':*H—,““L—_:—_—:_—_J |
il = '
!_'in.' '}-___TT: ! ____'_=_‘|___E__J
g —_—————]—— 1 1
F;:l. _,,_§j N ’ﬂ:_- ?—Ifl}jl | gt 28072me i 11g1
| QT_E‘A;';"{ r i I BLOCK
| VALVE | e mFm |
: = e
LA i 1 R
_____ —_— e L o el travel EpOO sacton
P PG Py
QO = O
SPoOL 0
] =™

From stralght travel pliot signal(PE) ——1— -

To saing, boom2 and amii spool section

To opt, boom1, bucket and amm2 spacd section -_.—I
To rignt fravel spool section
1 P2

Page33
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8)Boom & Arm Holding Valve

Pal

R290LC-7A

Pal

LA\

Page34

Boom Holding valve open

LLJ.HInIl: l_l; Pal

Boom Holding valve closed

A HYUNDAI
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9)Auto Idling Control System R290LC-7A

Neutral Position Operated Position
| - 7,
I I I 1 i 1
I 5 PR i - I | AETER |
| B0 | BCKET | ' maEy : T :
T | AT | = | e
N ! Bow ! | =L | LRk |
| | 1 02 | i = — i . B i
 ERIER Y IR | TR [ U TS
| TRAVELLH) . | CRTION | | el | = Sl |
1 1 1 : I : i H C J
' T 1 (< R —— et
- ! [rraveL J - [ L Fz
i — - ———- :2 ———— FH— = e 8072mc12eg3
FH—I—'—N? 4')(—%(—:7 ;- =07Imci2sgt _“’;l_“_;_“__r": F'?“ e oressire supen
B e PG Ry
Auto Idle pressurs safich Azl actumiar
CPU
Acoel aciuaior
m' Operating pressure of pressure switch{Px, Py)
C-:"LJ =107 1 bar below : Closs (iding)
ﬂ -10 * 1 bar over  : Open (rpm with selected mode)
- PG : Pilot oil supply from pilat oump. Leadtime
- Decellzration : 5.5 sec
- Recovery 1.5sec

A HYUNDAI

Page35 HEAVY INDUSTRIES CO.LTD

Construction FEauinment



10)Straight Travel Valve at Neutral position
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-] A — 'uE""
- e YT n
I :
poey 1 ELLE - =)
e T R
T
dkm
e by
[—* s
g8 I B L[] P
onE e ! - T
D S, [
~ECTCR e[ Ja
i I
NN .
+
om B
m.:'ié:-‘]u |y
I Gz
- Hewtiral posiilon
=1 ol — - Travel —= Swing — Soom Moo 2 — Amm ko, 1 —= Tank
=2 oll —= R4 Trawel — Exira — Eoom Ko, 1 — Buck=: —= Tank

- Travel only forward or ressncs

=1 ol — L Trawel motor — Tank
7z oll = RH Trawel motor — Tank

- Fllat lin=

¥ cll : Swing —= Boom 2 — Boom Koo 2 — Boom Mo, 1 —= Buckei — Boom No. 1 —
E}:'F!A—T"-'.ﬁh-;

&Y ol : LH Travel —+ RH Trave

- Ol pxssage tetwesn P1 & P2 I3 Hocked oy plsion (251).

HHHHABH

- Flkot Ine Py and Py ol retum 5o tank Sirough ofl passage of the Sposnis.

R290LC-7
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11)Travel and Swing Simultaneously

Exlmple : travel and swing simultansously.

ot RELEE ALl
3

(5]

- é
RELFHERATIaN
AL

-mau-.u,lq:[ . I
dE_,I ] I 2 T

LU _I_l.l

2 ST
WA PR R RINE

MO ELE
BEMHYELINE

- When maching |5 operabed raveling win swing (or other furcton )
simuBamsausy. Fx or Py e s blocked by operaied soooks.

- Bo Fx o Py line prassuns are Increased, and oparale siralght travel controd vakee

Page37

%ﬁjﬁm.m
L

_Ij."_'_“.“ "l

B Py

HFx

R290LC-7

i W kL] L]

e m e L HE HF

Fy
Blookad by
LH Trased cpoal
Elooked byZ
Awine s
ZECTION 14

ne:
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4-1B. Hanil-MCV R110/140/160/180LC-7

. Trav alarm PS . FRONT VIEW BACK VIEW
Arm Holding TRAVEL Straight Travel

Valve (AHV) RIGHT. Valve (TS)
Signal to

open viv
Pc41 N TRAVEL

RERIR

Main Relief
Valve

et - ot - ;
(\ ARM2 Signal to
T D - open viv
OPTION . - Pb21

Option PS 37
(NO, auto decel)

Power
Boost

relief valve option A
location

NEGATIVE

RELIEF - : ! SEC.. .
VALVE 2 7 | - REL ARM Regen. Cut Sigh Pb4

‘.‘ o VIV BUCK . chek VIV s REGENERATION .—.+

Regen. Command Sign
Pc42 (From Arm-In)

Drainl

Swing
prior sig

MR
SEC.
RELIEF SEC.

VIV BUCK - L f ) + RELIEF
A VIV BOOM

Boom Holding
Valve (BHV)

1R

Drain2 JARMLY JESTVENG, TRAV Straight

! : (Sw Prior & o RIEHT rav V
Neg Contrl Sig Pn1 . : Boom?2) 2 | - >
% o

NEGATIVE
RELIEF

VALVE 1

BOTTOM VIEW
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TRAVEL R110/140/160/180LC-7
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PO (PILOT OIL
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0::R110/140/160/180LC-7

(

ARM

, syl ans m 3 % =] (@ G cyL

i ‘ L Ak1 :‘ BOOM
T TR | ‘ } e e = LY HOLDING
] I ! ! 1 f | BK1 VAVLE

ANV
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Pilot Press
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R140W-7

Pn2 Pn1
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1) SPOOLS

(1 OPTION (Dozer for Wheel
excavator)

2 BOOM1

@ ARM2

@ ARM REGENERATION
® BUCKET

® TRAVEL

@ SWING

BOOM?2

©@ ARM1

@ OPTION

@ OPTION
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2) SPOOL Location-1

Pbl Dozer up

Pb20 Boom down

Pb3 ARM:-In confluence
Pc42 ARM Regeneration
Pb4 ARM Regeneration cut
Pb5 BUCKET Out

PORT Relief v/v

DrO Drain

Pcl TRAVEL Reverse
Pc2 RH SWING

Pc3 SWING Priority
Pc40 ARM-In

Pc5 OPTIONB

Pc6 OPTIONC

Negative Relief
v/v

A HYUNDAI
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3) SPOOL Location-2

AUTO IDLE
S/W

Pd1
Pd2
Pa21
Pd40
Pd5
Pd6

Pal
Pa20
Pd41
Pc40
Pc6

PORT Relief v/v

Negative Relief v/v

Page45

TRAVEL Reverse

SWING(LH)

BOOM RAISE confluence(BOOM?2)
ARM Out

OPTION B

OPTION C

DOZER Down

BOOM Raise

ARM Out confluence(ARM2)
OPTION(Breaker)

BUCKET In
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4) ATTACHMENT Supply port-1

|

Page46

Rs
B5
B4
B2
Dr2
Bl

SWING Make-up
BUCKET Out

OPTION A(BREAKER)
BOOM Down

Drain

OPTION(DOZER Raise)

A5 BUCKET In

A2 BOOM Raise

Al OPTION(DOZER Down)
Drl Drain

Pb21 BOOM Holding release
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5) ATTACHMENT SUPPLY port-2

Page47

C2
C4
C5
C6

TRAVEL Reverse
SWING(LH)
ARM In

OPTION B
OPTION C

TRAVEL Forward

D2 SWING(RH)
D4 ARM Out
D5 OPTIONB
D6 OPTIONC
Dr3 Drain

PC41 ARM Holding release
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6) NEGATIVE Control port




7) CHECK Valves -1

OPTION"C”

-
_E b I BS
P T P
. : |
P f— | PbS
OPTION"B” ] Pa3 BUCKET

‘—@%
L
{

Regeneration
Fef2 OPTION" A"

Ty ||| | T #PI .

\
5,

L

1
17

T

L
=—
' @Ji

S b - 3
11|:_~‘ Ivrr i ‘-!rl i = DOZER
I |r): A | H:‘{r[ 'L”I'r | :
|
: | |
- >

iﬁ:ﬁ:—-&' iT‘
] [i=pd]

e T - - T T/ ™% J UN DAI
Page49 = JeAv¥ WDUSTRIES CO.LTD

Construction Eauinment



8) CHECK Valves -2 T T

| [ 3] il ]
] I |
——
Rs SWING Make-up Pas | I | i |
B5 BUCKET Out A5 BUCKET In opton'e 1 [ I ‘Eg;gﬁ :
B4 OPTION A(BREAKER) A2 BOOM Raise F.:ga|_ _____________ 1 . |
B2 BOOM Down Al OPTION(DOZER Down) | _lé-l | —: :BS-
Dr2 Drain Dr1 Drain | % |‘“ﬁ_| I | s
B1 OPTION(DOZER Raise) Pb21 BOOM Holding release i — — o —— - ’J | | os
= i T )
OPTION"B”  Pe3 TG -‘TW—‘ Trr = M_‘Pns BUCKET
: k4 T 1 | :
N | e i |
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~— : - I
1,LB2 D4 —1 Eﬁ—”‘—_n | L
P'aﬁ1| | I': A 14 | ] T:
Pmpdw' . i - 4 ] ] | ——— 1 'eas
AR ™G] O TR ™ A
Qr . ] | [T Lfireiree by
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9) BUCKET Oirifice P B

(5]
; When combined operation with BUCKET, gl—}_“‘_[.;l_
it allow to supply much oil to ARM/BOOM.  opTionc e 5§
. e

OPTION'B” Pe5 sepren T]E: L‘q}{:i}u ”|H‘|' .]' 3

m o B
&

BUCKET

B I

ARM
Regeneration
P2 OPTION” A7

]EE—I"‘““ ARM 2

[Fa21 BoOM 1

TRAVEL ‘I—h,u SH ] |;):wj
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10) NEGATIVE Relief Valve Pn1

@® RCV Neutral : Bypass pressure up—Pump flow decrease

@ RCV Operation : Bypass pressure down—Pump flow increase

Pn2

Bypass

passage \ %
i ﬁ
i

=
T (A
o ]
LA ! X ﬁj u
T T T
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11) Holding valve
11-1) Composition
Piston “A”

A | LD T T T

¥ o '
' UNDAI
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11-2) ARM
Holding release

Holding release Pilot port Drain Port
(Pca1) I

When ARM In operation, PILOT pressure can
act on Pc40(ARM 1 Spool),Pc41(Holding
release port) and ARM will be lower down.

)

Holdin release
~ Pilot Port (Pc41)
' R
A HYUNDAI
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11-3) ARM Holding

The Return oil from ARM CYL.(A) is blocked by the Check valve(C) and so it can
not flow to the ARM Spool section(B).

=

)

e

o

ARM CYL.
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12) ARM Regeneration
12-1) Concept

While the ARM moves down from “A” to “B”
position as the figure, Return oil quantity will
exceed the supply oil amount cause of the
ARM gravity. It can make a Cavitation.

cylinder flow to the supply line.

4 !
| — ! . I—’Eﬁ i
D4 | | pRa- . 3
Pean L Pedt r:::_i—_—_ -
Pd40 — T HHHE ||
o E i 2|
L 1
VEL £ ] i P
o 2 |
1]
Fca3ish) I ;1: :’::_'51. A = | F J
Pazt — 212 s T e .
.} ! e [11 4 Pa41
L M ¢
22 e ol 22

A HYUNDAI

P ag 65 6 Ef)?s‘{rwcti on IIEEosu ﬁﬁﬁ‘éﬁ



12-2) ARM Regeneration circuit

_______________________________________________________________________

- g1 |
| 4 it L B5 .._}
. | | 1 J\ I ] Tf:ﬁ' ~
= | P i 4 s
| pes ] THET L P
| | i * PILOT Supply port
I ! when ARM In operation
ca || |
£4 gl — | @ Pc40 ARM 1 Spool
D"'-. Daa I _f%.l. by : |
5 oo +P"/1; . ot | § — ;vlu o Z @ Pc41 ARM Holding release
P40 2 4 s TR x L
Bt j;mI.”,E\‘_LL_E_‘ i ® Pc42 Selection v/v
va(- L | %3 @ Pb3 ARM 2 Spool
hof | (@ :
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12-3) ARM Regeneration - Action Pc42

D4 ] | DR
Pd4p —

o o

LT
P Wy Y

Fc3(sh)
DR2

Pa21

F

_H
2
1

|
i
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13) AUTO IDLE ; One for Attachment, the other one for travel operation check.

A HYUNDAI
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4-1C. Pressure Settings

Page60

UNIT: BAR
110LC-7 | 140LC-7 | 160LC-7 | 180LC-7 | 210LC-7 | 250LC-7 | 290LC-7 | 320LC-7 | 360LC-7 | 450LC-7
*500LC-7
MAIN CONTROL |MAIN RELIEF 330 330 330 330 330 330 330 330 330 330
VALVE POWER BOOST 360 360 360 360 360 360 360 360 360 360
PORT RELIEF 380 380 380 380 390 390 390 390 390 390
(arm, boom, bucket) *380
SWING MOTOR [RELIEF PRESS 240 240 240 240 240 275 265 265 260 285
(measured on swing motor)
BRAKE RELEASE 33~50 30~50 20 20 33~50 33~50 29~32 26 30 20~50
TRAVEL MOTOR |RELIEF PRESS 330 330 330 330 365 365 375 330 335 345
BRAKE RELEASE <9 6 6 6 6 6 16 16 9 17~50
PILOT PUMP RELIEF PRESS 35 35 35 35 35 35 35 35 35 33 -*35
OVERLOAD RELIEF PRESSURES FOR LONG REACH MODELS:
MODEL ARMIN & OUT BUCKETIN & OUT
R210LC/LR-7 300 bar 280 bar
R290LC/LR-7 230 bar 270 bar
A HYUNDAI
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Subject 1 : Only one attachment speed is slow

1.Problem : attachment speed is slow

2.Check & Measure : Only one attachment speed is slow

1) Condition : S Mode, max rpm

2) Test Items and Specifications

Pressure
: : Test result
Measuring Point \ Remedy (If not)
. . (Kg/cm)
Pilot Main
Boom 40Kg/crr 330Kg/en
Arm 40Kg/cm 330Kg/cm
Travel 40Kg/cm 330Kg/cir
Deviation 40Kg/cr 330Kg/cm

Page61
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3) Measuring point for pilot pressure

% How to measure

(1) disconnect Pilot Hose

(2) connect the disconnect

hose to Gauge “T” fitting

(3) start the engine

% Test Items and Specifications

Pilot Pressure Test result
Attachment Ka/cr Remarks (If Not)
In Neutral Full (Kg/em)
Boom See RCV
Arm OKgf/cnt 40Kg/cm See RCV
Bucket See RCV
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4) Measuring point for main pressure

* How to measure
1) disconnect pilot hose
2) connect the disconnect
hose to gauge “T” fitting

3) start the engine

% Test Items and specifications

Relief Pressure
Valve (Kg/cr)

Remarks

Boom 330/360Kg/cm
Arm 330/360Kg/cm
Bucket 330/360Kg/cm

Main 330/360Kg/cm Adjust if need
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Bucket
relief
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Subject 2 : All attachment speeds are slow

1.Problem : All attachment speeds(boom,arm,bucket) are slow

2.Check & Measure :

1) Condition : H Mode, max rpm

2) Pressure check of attachment

Kgf/cm
R/H L/H . Bucket | Bucket Arm Boom Swing
Swing + L/H
Travel Travel out I In/Out Up

Travel
P1 330 150 250 170 330 320 320 220
fr 30/35 - - 150/35 3/35 70/35 70/35 150
P2 30 280 30 240 360 180 180 200

fl - - - 0/35 0/35 0/35 0/35 2
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3.Cause

1)Abnormal result of pressure check : L/H travel, bucket out, arm in, boom up

2)Check the pressure for swing and L/H relief to find if the pump 2 oil flows to pumpl.

As a result, it was found that pump 2 oil flows to pumpl side of main control valve

-bucket confluence check valve broken

4.Remedy

Replaced bucket confluence check valve

ki
X¥Bp1
F‘ —

Pal Fr XBpz Dr2
— T | | 177 - - -
o A e’ —‘
i T Tl Inme! 1T
1 I Nl I
et G 5:!! [ !
;__,_ds o 11
HVL % I N |
M= (i
'——?ﬂi | 35 Sy
Drt b = = BC1 BC2 [T 1
1 | pfpppett B i
(HEAD) Lo r |
4 ]
T = S === Nl - :—k—xsaz
(ROD) ﬁmh r 1RE | ARM 2
- -0 AR LI | aes || | ST -~ -
I ] L
[ | ! | |
rﬁ_'____v_ ' m[:%gf I (ROD)
| Akt
: Fe——f——————— = A
; | | BKR {HEAD)
BUCKET -~ ~ s
nnnnn — -l—-XBk
| LCk
‘ﬂ@ e
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Bucket confluence
check valve

/
/[

—

=

i -

v |

port

Negative control signal
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4-2.Pump assembly

1)View of Pump assembly Pi1=Neg. Control

" EPPR Valve

P1 front | P2 rear Pilot Pump
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2) The Type and circuit of regulator

Section X-X

APy ah
N N (KDRDES5KR)
. f[ ~ ] %
(FRONT e B (REAR)
©) (kR36-979) At & (KR3G-9C79)
\ // A
- ,‘Q. ..¢‘

APnz

Pz

Dr
'HYDRAULIC CIRCUIT
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|
eero iy

** (D~ Regulator Parts Name **

SICICICI®ISIS

: Lever 1

- Lever 2

: Compensator Piston
: Pilot Piston

: Adjust Screw(QMC)
: Feed Back Lever

: Spool
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3)View of regulator

The Portion of Horse Power Control

A HYUNDAI
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4) HHI Pump-regulator adjustment

Adjustment of max. Adjustment of min. . .
Adjustment of outer spring
flow control flow control
Tightening Tightening Tightening | Compensating Inout
amount of Flow amount of Flow amount of | control starting i npu
Model/type rom adjusting change | adjusting | change | adjusting pressure Cg;%uz A
screw amount screw amount screw change amougnt
(954) (953) (628) amount
min—1 Turn L/min Turn L/min Turn MPa N m
R140LC-7A
2,000 +1/4 -3.2 +1/4 +3.2 +1/4 +1.88 +32.7 1.44
K5vV80DT-1LCR-9CO01 ’ / / /
R140W-7A
2,000 +1/4 -3.2 +1/4 +3.2 +1/4 +1.88 +35.1 1.44
K5V80DTP1LHR-9CO1 ’ / / /
R160/180LC-7A
2,100 +1/4 -3.4 +1/4 +3.4 +1/4 +1.74 +34.7 1.54
K5V80DT—-1LCR-9C05 ’ / / /
R170W-7A
2.1 +1/4 -3.4 +1/4 +3.4 +1/4 +1.74 +34.7 1.54
K5V80DTP1LHR-9C05 100 / / 3 / 3
R210LC-7A
1 +1/4 -5. +1/4 +4.4 +1/4 +1. +39.1 1.4
K3Vv112DT-1LHR-9C32 900 / 55 / / 56 39 8
R250LC-7A
1,900 +1/4 -5.5 +1/4 +4.4 +1/4 +1.56 50.5 1.48
K3V112DT-1LHR-9C52 ’ / / /
A HYUNDAI
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Adjustment of inner spring

Adjustment of flow control characteristic

Tightening Tightening Flow control
amount of Flow Input torque amount of starting Flow change
Model/type rom adjusting change change adjusting pressure amountg
screw amount amount screw change
(627) (924) amount
min—1 Turn L/min N+ m Turn MPa L/min
R140LC-7A
2 +1/4 + +40 1 +1/4 +0.17 +9.5(-9.
K5V80DT—-1LCR-9C01 ;000 / 9 0 / 0 9.5(-9.5)
R140W-7A
2 +1/4 + +43, + +0. +9.5(-9.
K5V80DTP1LHR-9CO1 000 / 9 3.0 1/4 0.17 9.5(-9.5)
R160/180LC-7A
2,100 +1/4 +8.9 +37.0 +1/4 +0.15 +10.0(-10.0
K5V80DT-1LCR-9C05 ’ / / ( )
R170W-7A
2.1 +1/4 +8.9 +37. +1/4 +0.1 +10.0(-10.
K5V80DTP1LHR-9C05 100 / 37.0 / 0.15 0.0(-10.0)
R210LC-7A
1 +1/4 +11. +45. +1/4 +0.1 +12.3(-12.
K3V112DT-1LHR-9C32 ,900 / 3 S0 / 0.15 3(-12.3)
R250LC~7A
1 +1/4 +10.7 +57. +1/4 +0.1 +12.3(-12.
K3V112DT-1LHR-9C52 ,900 / 0 57.9 / 0.13 3(-12.3)
A HYUNDAI
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5) Structure of pump

Servo Piston Shoe Piston

Swash Plate N M T PR A
Imm Lo et g

Gear Pump Ass'y

J

i}

e ?‘i\ifL

‘
851
=

Drive shaft  SuPPOrt
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6) View & main components of pump

Drive Shaft @;}

Servo Piston

Cylinder Block

Valve Plate
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7)Symbol of Pump Assembly R210LC-7.R290L C-7A

—
Actuator,Cylinders,Motors fr
- | (3 ~ 38Kg/ai) 1
(3 — 38Keg/ai) I
— e :
____________ ANPTY _ ___ |A2P2y  MAINPUMP EPPR VALVE
" T 1 BRI =
1 1 | ] LB
| | 1 | | i
G et e ——— 1 0
I i | | . |
| F I | I F
4 (LT LT U
Pm| [ - e ] lPmz
L R R |
Fi1{FI}| B 1 1 . ||=riz{|=r:| 1.
! Servo Pistop Héqhg:wm_m
]
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Page’5

annn

Drain

P1

P2

Drain

Pf (EPPR)

R210LC-7
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: : R290LC-7
8)Pump Regulation Schematic

CToo

r T Fi = MAIN FUNCTION

] = . A = = I

: " : : 1 Flow regulation

1 ]

: : : : 2 Toial horsepower conircl(P1+P2)

i I . -

! I 3 Power shift comrolPsw)

i FOOT RELIEF WALWVE ; _ -

1 | - " : 'L_H, I I 4 Max fiow cut-off controd{Pmi, P}

I : I

] I

I I

I | T BT I :

| = S{TITERS | @ |

i I

| - o |

i S E;H T :

1| ALl IR |

I TEANELL = =y =n :

| eLIEIECR  efOTE | | |

1 | 1 |

: ! AL EELEH ! I

' oo BLUIEILRE) | |

| —?— ! CLUSTER

i [ EFEED SEMNEDR — ==

: m; : ! MTTEL DAL

! I = Rl i ACCEL ACTUATOR e

l L f

! by :
I

| |

: T T : - : :

-

I I P "'I_I‘I"- i

1 I i i

I - - —-- -

i

1

I

i

i .

I

i

i

1

I

i

1

I

1]
E]

_I.I__
il

L

=m2 |

__

PA2{FT) WA K FLOVS
=T

CIT
q)!'_l.l:hl_'l.l'nl.l.fl:
L

2RTTIas I
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9)Pump Regulating System

A.

Page77

Opening of a spool in the Main Control Valve results in flow

increase of the pump, which supplies oil to the relevant spool.

This flow increase is accomplished by
pressure decrease in front of the foot relief valve.

= NEGATIVE CONTROL SYSTEM signals: F1 & F2

. The pump power changes, according to the selected mode on

the cluster (H, S, M, U) and work condition of the machine.
Therefore the CPU sets relevant currents towards the Electric
Proportional Pressure Reducing Valve (EPPR valve), which
establishes the pump power for P1 and P2.

= POWER SHIFT SYSTEM signal: PepPR

If P1 or P2 pressure rises significantly, both pump flows will
be reduced, according to the Pressure-Flow diagram.

= TOTAL POWER CONTROL signal: P1 & P2

A HYUNDAI
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Regulator consists of the negative flow control, total horse power control and power
shift control(EPPR)
A

(1

Delivery flow, Q

= Delivery pressure, (P1+F2)

Delivery flow, Q

Delivery pressure, (P1+P2)

A HYUNDAI
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10)Regulating Circuit

..........

F1=NEG CONTROL SIGNAL
(0..30 bar) 5

Remark
The Main Relief Valve (MR) limits the
general working pressure to max. 330
bar & 360 bar for POWER BOOST.
This valve is situated on the MCV and
has 2 adjust screws. When the power
boost button (left joystick, on side) is
pushed, the MR opens at 360 bar
instead of 330 bar (only 8 sec). This is
realised by an additional pilot signal at
the back of the MR. (Find more info in
290-7MCV.pdf)

Power Boost
Solenoid

MCV

FOOT RELIEF VALVE 1

F2=NEG CONTROL SIGNAL
(0..30 bar)

MODE SELECTION SPEED SENSOR

H,S,M,U\ /

RPM
SETTING
EPPR Valve
35 bar g .............
o bar 2
- = : PUMP POWER
I SETTING
0...35 bar
A HYUNDAI
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11)Flow Pressure Chart R210LC-7

The flow pressure chart of the pump depends on the active program version of the

cluster.
400 - . 400 - .
R210LC-7, default (= version 1.X) R210LC-7, other case ( = version 2.X)
350 350
300 300
1 118K _
S 250 92K 206l 161K S 250 92K
2100rpm 217L 217L Emergency mode
%’ zoo—:%‘t"ﬂ& ?E{ 200—: e
> 1907 Emergency mode mode 246K > 1907 S mode ﬁgf
9 l 1110 ° l .
L N . L N . —
100 ] 177K 202K 100 | 175K/ ‘}77}(\
A oo . 110L
50 o 50 114L
0 T T T T T T T T T T T T T 0 T T T T T T T T T T T T T
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Delivery Pressure(kgf/cm2) Delivery Pressure(kgf/lcm2)
EPPR (bar) EPPR (bar)
H 0 H 18
S 13 S 22
Emergency| 15 Emergency| 15
A HYUNDAI
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12)Pump Regulator

Qmax control, Qmin control, Qmax Cut control

'-.L
[ L

J’h\ Qmax control Qmin control

G

T Pi
i
[
" Qmax Cut control
VN

Fi

A HYUNDAI
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13)Control and Adjustment of Regulator

- Flow Control

Max.

Pilot Flow Adjust:

Flow Adjust.Screw(®)

T

screw(®)

L

Min.

A

A * Max Flow Screw Adjustment () *
Screw Loosen (Flow 1)

Screw Tighten (Flow {)

Flow Adjust.Screw(®) Flow Cut Off Adjust. Screw(®)

A

* Pilot Flow Adjust. Screw(®) =
Screw Tighten(Flow 1)
Screw Loosen(Flow |)

¥Gradient is not changed

* Min Flow Screw Adjustment(®) *
Screw Tighten (Flow 1)

& Pilot P

[

Pilot P

Page82

Screw Loosen (Flow |) * Flow Cut Off Adjustment Screw(®) *

Screw Tighten(Flow 1)
Screw Loosen(Flow | )
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14) Control & adjustment of regulator

Page83

- Horsepower Control

(( )
©)
\ /

®)

First Horse Power Adjust.

Screw(®)

Second Horse Power Adjust.

A

Second Horse Power Adjust. First Horse Power Adjust.

Screw(®) Screw(®) Screw(®)

* First Horse Power Adjust.Screw(®)

Screw Tighten (Flow 1)
Screw Loosen(Flow )

* Second Horse Power Adjust. Screw(®) =
Screw Tighten (Flow 1)

Screw Loosen (Flow |)

¥Gradient is not changed

v

Pd
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Minimum flow Maximum flow

......... REGULATOR wnni REGULATOR &
i Servg piston  Qmin adjusting screw Qmax @djusting screw Setvo piston

1 ST N i/
o | | = L o pg |
3 A = f 1 q:.

o o ——— Y ST o el
| = l = =
i
Min displacement of piston Min angle of swash plate Max displacement of piston Max angle of swash plate

A HYUNDAI
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15)Maximum flow

I

MAIMN PURMP

L

I
(I

Page85

Seno piston

-When a machine is operating, oil is supplied to the actuator(cylinder or
motors) so that no oil pressure reaches piston A.

-Then, the piston B goes back to the neutral position by the spring and the
oil in the large chamber of the piston C is returned to the tank

-Now the oil is supplied to LH side of the cylinder C.

-That pressure moves the piston C to RH side, therefore the swash plate

is positioned at maximum flow angle during operation

Maximum Mo
Qmin adjusting screw Servo pision
el [=—7F *C
|
S
o HHJ a
I
= e
| E
-
| | [ 1=:23X
b -
| — -|_._'_.II
DR =)
1
| [q' -
| o
ey

Max displacement of plston  pax angle of swash plale
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16)Over Load Preventing Function (Minimazing)

| -When a machine is under load or the cylinder arrives at

L] Fioot reliet -.-a'.-e_i the end of stroke, the pressure is increased

. Cylinder pressure > spring pressure (B + D)
MAIN PLUMP
The pressure is applied at the piston D and compresses

the spring D and B

So, the valve B moves to LH side and the oil enters the

piston C through the passage at piston B

The piston C moves the swash plate to reduce the angle

upon the angle upon the load of cylinder.

A HYUNDAI
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17)Flow Control

-When the engine is running, the swash plate moves to minimum angle

Minimum
flow s position as per the following steps
r--—-*—--—ME—-- ! 1.the pressure is created by restriction of the foot relief valve
1 X I |
i i IlJ | 2.the pressure apply to the piston A
&y I . . .

| | Footrelefvane | ! 3.the piston A is moved to LH side

|

MAIN PUMP | 4.the valve B is opened
S el !

:F Gyl _! : 5.the pressure flows to the piston C

|
! | E ! ' 6.the piston C is moved to LH side. Therefore the swash plate is
I = I :
! L ! | positioned at minimum flow angle  wa . immum fow Servn DElON  Conir an Usting sars
1 i .- i - A - ] o it | e BT
| | & | —
| : . =] I '|'|._
| 1 = HH,
| - - T 1
| | Seno piston
| | —
L_-____J | F'_ {

I}'r‘Fri,-
H B1IHIK

B dsplacemnent of pizzn Binangle of swasn olate

A HYUNDAI
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18)Flow Reset Function (Maximazing)

Page88

L o e

Foot relef yalve

MAIN PUMF

P —
|

-When the load at the cylinder is gone, the pressure
in

the cylinder and in the position D is decreased
Cylinder pressure < spring force (B+D)
Then, the oil in the cylinder C returns to the tank as

shown in figure, and the swash plate angle is
increased

to give maximum flow

A HYUNDAI
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19)Regqgulator: “Flow” Control System

When operating the excavator equipment, the negative control pressure Fi inside
regulator 1 or 2, drops, which results in displacement of the pilot piston and
increasement of the pump flow.

PILOT PISTON NEG CONTROL
ADJUST SCREW
PRESSURE PRESSURE PILOT SPRING
Pm=FLOW CUT OFF Fi=NEG CONTROL
STOPPER 647
PISTON 648
e
723 :
Gy
o
642 ; g Jl‘ m (H] 438
\ WY
" ’:J_; kﬁ N ™ 801
. o/ / :
924 FLO
641 730 643 708 644 645 646 728  |beeeennn. -
FLOW CUT-OFF > MAX 1
ADJUST SCREW v

FLOW CUT- OFF WORKING (BREAKER mode) :

When selecting BREAKER mode on the cluster, the CPU brings in the MAX FLOW
solenoid, which supplies pilot pressure towards both regulators (= Pm signal). As a
result, the max. flows will be cut off.

Page89

[
»

NEG CONTROL PRESSURE fi
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Flow Control Signals

MAX FLOW CUT-OFF
SIGNAL for P1
(35 bar ON / 0 bar OFF)

= _
35 baf—»> :
j NEG CONTROL
P SIGNAL FOR
J = &l P1(0...4

Obar)

.| REAR PUMP

MAX FLOW CUT-OFF
SIGNAL for P2
(35 bar ON / 0 bar OFF)

-

MODE

On -7 models: Max flow cut off Sig is “ON” after selecting BREAKER OPERATION

On R210/250LC-3: Max flow cut off Sig automatically “ON” in L mode

Page90

FRONT PUMP

NEG CONTROL
SIGNAL FOR
P2 (0...40bar)
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20)Regulator: “Power” Control System

By changing the mode (H,S,M,U) the CPU varies the current towards the EPPR valve (Electric Proportional Pressure
Reducing Valve). This results in varying EPPR pressures, which work (together with P1 & P2 pressure) on the power
piston inside each regulator. The power piston & pilot piston are situated near each other and control the swash plate

angle.

In case of significant drop of engine speed, the CPU will automatically increase the current, in order to lower the pump

power and it will do this until the engine speed reaches the set-value again

EPPR PRESSURE
0...35 bar

SERVO PRESSURE OUPUT
35 bar

Y 2 — P> REGULATOR 1

. P REGULATOR 2
|

CURRENT
0..700mA INPUT

24V CPUpin EpPR-
fuse
(or CPU pin EPPR+)

In case of faulty CPU: put machine in emergency

Page9l

REGULATOR 1 REGULATOR 2
Peppr R Peppr
o '

Power Piston
(Compensating
Piston)

TABLE EPPR CURRENTS & PRESSURES
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L

Foot relsf vaka I

EPPR VALVE MAIM PUMP

Page92

-When one of the power modes is selected during operation,
the EPPR valve pressure is applied at the piston D

The piston D compresses the spring and move the valve B to
LH side

Therefore, the pump oil enters to the piston C and reduces
the

angle of swash plate

So, oil delivery of the pump is reduced.
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2. OPERATING PRINCIPLE
1) STRUCTURE

2) AT H MODE

Pressure line is blocked and A oil retums to tank.

3) AT S, L, F MODE
Secondary pressure enters

Page93

into A.

>-7

oA

O-ring
O-ring

Solenoid valve
Connector

NO

Pilot oil supply line(Pilot pressure)
Retum to tank
Secondary pressure to flow regulator at hydraulic pump
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21)Flow Increasing Function

Page94

Large

diameter

charnber

R210LC-7

Servo piston

) NU—

i
Small diameter

chamber
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22)Flow Reducing Function

Large
diameter
chamber

Page95

R210LC-7

Servo piston

=>

) N

Small diameter
chamber
g
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23)Overload Prevention Function

Page96

R210LC-7

Large
diameter
chamber

Servo piston

N

...........

&
Small diameter
chamber

i

e e
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24)Flow Reset Function

Large

diameter
chamber

Page97

R210LC-7

. _. ||,--

-U

Servo piston

Small diameter
chamber
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25)Regulator

1.Negative flow control

2.Total horsepower control

3.Adjustment of input horsepower
(DAdjustment of outer spring
(2 Adjustment of inner spring
4.Power shift control

5.Qmax cut control

6.Adjustment of maximum and minimum flows

Page98



Subject 1 : Attachment operating speed for R290LC-7A is slow

1.Problem : All attachment speed is slow

2.Check & Measure

1)Test condition : S Mode, max rpm

2) Test Items and Specifications

. : " Test ,
Measuring Point Condition Result Spec Remedy (If not)
Unload 1750rpm
EPPR Valve
Full 1700rpm
_ Unload 1850rpm
Engine RPM
Full 1800rpm
Main Relief V/V 330Kg/cn
Pilot pressure 40Kg/cn Adjust pilot relief V/V
Fr & Fl pressure In neutral 38Kg/cm
In full 5Kg/cm

Page99
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Pagel00

3) Specification for EPPR Valve

Mode Eng’ RPM Pump EPPR
Unload Load Current (mA) Pressure (Kg/cm)
M 1950 1900 160 0
H 1850 1800 225 4.0
S 1750 1700 225 4.0
Auto Idle 1200 - 670 38

4) Measuring Method of EPPR Pressure

By Cluster

Gauge Port

By Pressure Gauge

A HYUNDAI
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5) Specification of Accel’ and ECM signal

% Specification Table

Accel’ Dial (dL) Signal to ECM (Po)

Step Signal M /rpm H /rpm S /rpm
1 1.9 0V/950 0V/950 0V/950
2 2.1 0.6/1120 0.6/1120 0.6/1120
3 2.2 0.8/1200 0.8/1200 0.8/1200
4 2.4 1.8/1500 1.6/1450 1.6/1450
5 2.6 2.1/1600 2.0/1560 1.8/1490
6 2.8 2.4/1700 2.1/1600 2.0/1560
7 2.9 2.6/1750 2.3/1650 2.1/1600
8 3.1 2.8/1810 2.4/1700 2.3/1650
9 3.2 3.0/1880 2.6/1750 2.4/1700
10 3.4 3.2/1950 2.9/1850 2.6/1750

*Notices

* How to find out

By cluster

1) The engine rpm is below than desired engine rpm, the CPU controller will increase the
EPPR pressure to recover the engine rpm until reach to desired engine rpm so it is one of
the reason all speed is able to be slow

Pagel01
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6) Measuring Point for Main Pressure

% Specification Table

Unit : Kg/cm
Attachment Pressure Remarks
Main Relief 330/360£10
Boom, Arm, 330/360+10
Bucket
Travel 360x10
Swing 265+10

Pagel02
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7) Fr & Fl pressure

* How to measure

(1) disconnect Fr or Fl hose

(2) connect the disconnect hose to

gauge “T” Fitting

(3) start the engine

% Specification Table

RCV Lever Test result Spec’ Remarks
In Neutral Below 38Kg/cm
In Full Below 5Kg/cn

Pagel03
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Subject 2: Deviation for R290LC-7 travel

1.Problem : deviation for travel

2.Check & measure

1)Preparation

- Hyd’ Temp’ : above 50C

- H Mode, Max rpm

2)How to measure

Rotate 1 turn and then measure time taken

next 3 revolution

3)Specifications
Test result Spec’
Attachment P Remedy (If not)
RH LH (Second)
1 speed 35+2.0
2 speed 20£2.0

% You can decide which one is slower and faster than spec’

Pagel04
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3.Remedy

1)How to measure the Pressure

- Pull Travel lever fully %
- Measure the travel pressure |

L = +
s 0.3~0.5m
2) Remedy according to the test result
Travel Pressure Remedy
Below 210Kg/cn A adjuster should be adjusted
Above 210Kg/cm B adjuster should be adjusted

“A” Adjuster j

- ﬁ - —— N .
-1---l- .
2 L S L “B” Adjuster j

[
||-—|||s:- I
] -

A HYUNDAI
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Subject 3 : Pump cavitation

1.Problem :Cavitation occurs with pump

2.Check & Remedy:

1)Check if hydraulic volume proper =>Replenish specified oil to the standard level
2)Check if viscosity of hydraulic oil is too high =>Replace oil with one of proper viscosity
3)Check if suction strainer clogged =>Clean suction strainer

4) Air is intruding from pump suction line =>Retighten or replace parts

5)Check if reservoir breather is clogged =>Clean or replace reservoir breather

6)Check if the hose on pump inlet line collapsed or restricted=> adjust the problem

Air breather—i@"ﬁ_c{wer

D‘””Q—C.D HYDRAULIC OIL CHECK )
1) Stop the engine after retract the arm and bucket Red ”“E‘—\M_,%
AL cylinders, then lower the boom and set the -
PN bucket on the ground at a flat location as in the
DI~ ilustration.
/{f,@f” r 2) Check the oil level at the level gauge of hydraulic
oy oil tank.
! @
- “@\ 3) The oil level is normal if between the red lines.

- /.-—"J -
I—Drain plug

TR

A HYUNDAI
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4-3.Pilot Circuit R290LC-7A

Pilot pump Line filter

O [
— N
LIIj"REIiEf valve O e - T_I_l_T

(Swing brake release)PG i Me [ |
(Straight travel control)PG ——— i L H
EPPR valve = i = '-J
- r = B | by |
- JI_J 3 SL"‘f | O —— .I—
o ~ RARCY L — |l|
valve S T : I
? mﬂg IR L S ¥ P
—7 | i
(Power max control) Pz — L -
B || ke |
(Max flow cut off control) Pm — L |%']
(Travel speed control) Pk —% b 4

(Boom prionty control) Pns 1 E[ | JFJs SL_-IJI- ?q%
| | I H H
3%‘ | ! RCV F‘EDAL: U L L[
- - | S e e e S e e e e e e e e e e e e - Wt
L
A HYUNDAI
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Operated Position R290LC-7A

Pilot pump Line filter

2 I_.-"g\_l

hd r—s v
L[Ell'lﬂehef valve

(Swing brake release)PG
(Straight travel control)PG
EPFR valve

ty.
snlenmc :E
? valve

(Fower max control) Pz ——1%
(Max flow cut off control) Pm — '
@ I
— |
(Travel speed control) Pk —
Ll |
{Boom prionty control) Pns __1&7
II[ |

A HYUNDAI
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4-4.Swing Motor RLa0LCT

1)View of Swing Motor

Swing device consists swing motor, swing reduction gear.
Swing motor include mechanical parking valve, relief valve, make up valve and time delay valve.

AGr SGr
r | M7
| m
wL J
! fec b4
M\
~
SGr Dr(RG) AB
Reduction gear Swing motor  Time delay valve
_ ) _ Port Port name Port size
SGrx . *—AGr - S

Dr(RG)—x — A Main port SAE 1"

SGa-X ! ] | ISH| " B | Mainport SAE 1"

& PG| Dr | Drainport PF1/2

—F |5 MU | Make up port PF 11/4

Aux X == SH | Brake release port PF 1/4

' it s PG | Stand by port PF 1/4

' M| GA,GB | Gauge port PF 1/4

‘ k| “{drs Au Motor air bleed port PF 1/2

GB> $ ) XGA AGr R/G air bleed port PT1/8

| —o—t—1 | SGr Grease filling port PT 1/8

i ey Dr(R/G) | Drain port PT 3/8
A Mu B oo [ D p_° o

s SGo Gear oil filling port PT 3/4

Hydraulic circuit

PagelOg Ef)?s‘{rwction IlEEosu ﬁ)c#lléTrﬁ



Reactionless valves

Pagel10

All excavators have a similar swing device
Swing device consists swing motor, swing reduction gear.

Swing motor include mechanical parking valve, relief valve, make up valve and time delay valve.

SWING MOTOR R210LC-7
(ser. nr below E1938)

Reduction gear Swing motor Time delay valve Relief valve

— Grease filling port

Swing reduction
gear oil drain port

SH

Air vent port PG

Dr2
Mu

Time delay valve

Air vent port

Relief valves

PG HOSE
SH HOSE

R210LC-7

\
\

A
Frmmmm e b e e ]
I }

1

1
k'
IR
[~

e
Ly
= ey Dr2
A Mu B
Port Port name Port size
A Main port PF 3/4
B Main port PF 3/4
Dr2 Drain port PF 3/8
Mu Make up port PF 1
SH Brake release port PF 1/4
PG Stand by port ! PF 1/4
GA, GB | Gage port | PF14
Remark:

Greasing of the output shaft of swing
reduction is required each 1000 hrs !
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2)Swing Circuit Operation R210LC-7
= |—\ \ I
| 2 l | = PARKING BRAKE
el - ] E | ~ _—BRAKE RELEASE VALVE
| = L | E _~~——BRAKE OFF
. . . <~ BRAKE ON
_:'-"'.r"'-f | "'J __’71% __.r'f
;l_“wrff,f
I . A
| | | ! -
E"‘\-\."\-. - J"’: L%;M—-l- F:'G
e ra
didy S aq T/
| T, | L - :_|
f 3
el
l —— - - —
et Fat
_ L
| I_—l_-l # Tr—
| L] L I T MAKE UP VALVE
i T T l——— | C(MAKE UP PORI)
: B = : x = : T T
PAY - | —f PB T MOTOR BRAKE VALVE
|1 :
L . . . _ _
A B
A HYUNDAI
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Reduction gear

Swing motor

il

Pagell2

-

Gear oil

L g0

drain port

Port Port name Port size
A,B | Main port ® 20
DB | Drain port PF 1/2-19
M Make up port PF 1-24
PA, PB | Gauge port PF 1/4-15
PG | Brake release port PF 1/4-12
SH | Brake pilot port PF 1/4-12
P Gear oil inlet port PT 3/4-19
DR | Gear oil drain port PT1/2

R290LC-7A
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R290LC-7A

4 56 7 8 910 1112 13 14 15

28 27 26 25 24 23 22 21 20 19 43
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R290LC-7A

Neutral Position Swing is not operated

o=t = | ¢

L WA L
or2 Ll Gwing speed contral Is anly
H H efacttee wih simuianeous operation
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3)Swing Port Relief Valve R290LC-7A

i3 The oil flows to chamber g via orifice m and n. When the pressure of chamber g reaches
the preset force (Fsp) of sprng (4), the piston{E) moves left and swop the piston (&) his the
(T Parts (P,R) at tank prassure. bottam of bushing (7).

(& When hydraulic oil pressure (P x A1) reaches the preset force (Fsp) of spring (4], the i#) When piston (5) hits the boottom of bushing (7). it stops moving to the left As a
plunger(3) moves to the right as shown. result, the pressure in chamber(g) equals (Ps).
F1xAl=Fsp+PgxAZ PsxAl=Fsp+Psx A2
Fsp + Pogx A2 Fsp
F1= Al Ps=  Al1-AZ

A HYUNDAI

Page 115 HEAVY INDUSTRIES CO.LTD.

Construction FEauinment



4, RELIEF VALVE
&1 m

110bar P1

Pagell6

i

P - Pressure
T : Timse

=

R290LC-7A

2 When hydraubc oil pressure (Fx A7)
reaches the preset force (Fsp) of spring
(8], the plunger (3] moves 1o the nght as
shown,

PlxAl= Fsp+Pgxal
F1= (Fsp+Pg x A2}/ A1
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4)Releasing of Swing Brake

By operating the swing (SW), the joystick pressure (£5~20 bar) is applied on the MCV swing spool, and at
the same time on the “SH" port of the swing motor: this allows pilot oil (35 bar) to enter in the brake section

of the swing motor and lift up the swing piston, resulting in releasing of the brake.

(£5~20 bar)
SHES T ==
Spool C T ] | Q0K
Spring = i o i \ ? RCV Lever
Spring _ } ‘J] * { == w
. - ! ‘
|
Poppet | 0]
Piston Orifice I_ _4 | 2]
—— ——l— —— —— I
5 D » Lu;j 5 4
- Time delay valve { Shll.lttle l
S| '_____J valve |_____I
| |
Separator plate l !
o N B3 ERESESERY |
Friction plate Lagd ¥ || A b |
SaARir KL
(R290LC-7) MCV Spool

]

Swing motor

Pagell7?

SH
signal
SW left,
from joysti SW right,
to MCV
SW left,
to MCV
SW right,
from joystick

(R140LC-7)

Shuttle valve
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5)Swing Brake (Neutral Position) R290LC-7A

@ Meutral position : Brake applied by spring force (9)

1. Swing confrol lever 7. Foppet
2. Swing confrol valve (MCV) 8. Spring |
3. Time delay valve 9. Spring 12
4. Shuttle valve 10. Orifice C/? M
5. Spool 11. Spring i
6. Piston 12. Pilot pump
Pagel18 AE“!MEQ“&!
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6)Swing Brake (Operating Position)

(&) Operated position : Brake released by pilot pressure (Pg)

1. Swing control lever

2. Swing control valve (MCY)
3. Time delay valve

4. Shuttle valve

9. Spool

. Fizton

Pagell19

7. Foppet

8. Spring

9. Spring

10. Orifice

1. Spring

12. Pilot pump

R290LC-7A
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R290LC-7A

Neutral position

PG

|

. [
=ilet pump ‘
I

|

I —

o |

I
]

Tme delay valve Shutile

—Eparator plate

. . AL L A L|L
Friction p s 3 1 # I ‘Eﬁn
B I LEE

MO Zpoo

SR

SWing meior
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Release position

=5

R290LC-7A

Soonl —
1 |
" Sprin
E |
1
Poppet
u Drrifit=
1
D
Time delay valve

Separator pae
Friction plats

=wing motor
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7)Antirotation Valve R290LC-7A

-

When machine cwings.

L
ih

" ﬁb_

deyulich o1 revira] Ewing =llp
W oy silck s rejumed o neuiral.)

Aiia] sigp — - Bupoly and retum are out off.
- Rietum lne pressure Is increassd due io
morment of Retia.
_ - Hign pressune oll fransfers b LS side thrsugh
I L — [II;| @ anidnotadion valve and COmMDENSNEs shoriage
o of ol &t RH side 1o prevens caviation cresied
i T T R[] by swing slip.
i ;l——ﬁ - Bt sides of prassurs ane siabllzed.
E — 4
= ol ' 1
Y L = &
L] L
Drz |
L
i =l 3
Shop swing meoklon.
i =
1 $ ¢ L ] m - Hign pressune a% L side transiers 1o
» M ] ] andnctadion valve Frough reducihg valve
) L [ =EEE——{ei = ana cuts off the fiow to RH sioe:
= . B - Baop The swing motkon.
; ——i :
After machine Iz stopped antirotation vake
Eoksmatlo of swing modor u - retums 1o neutral posihon.
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Motor Inlet Motor Outlet

Joystick at neutral

Actual stop
%Slip amount

g

(1)

Pt 5
L/ %
== o)
S

(2)

(3
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When oil supplies to Motor Inlet, it flows into the chamber through bypass way(B). Then, oil returns to the Motor
Outlet very shortly.

Next, oil fills in the chamber of poppet through Bypass Way(A) and it results in the poppet being closed and the
swing motor can be rotated

When the spool of MCV is located at the neutral position, the back-pressure happens to Motor Outlet due to the
force of inertia and it tries to rotate the motor reversely.

The pressure of Motor Outlet tries to push the poppet to the left side but it is delayed due to the orifice of Motor inlet
side. But finally, oil from motor outlet can flows to Motor Inlet through Bypass Way(B)

When the poppet of Motor Outlet is reached the right side, the passage is closed to prevent further flow of oil

Motor Inlet Motor Outlet
Byvpass Waw(d) Bupass Way (B) ﬂ

J

e Poppet
Orifice Bvpass Way (B)

Passage

A HYUNDAI
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8)Make Up Valve R290LC-7A

i Ty T |
[
= | =11 UL ElEy
=y = A B b T
A B

- When the swing motor is stopped from rotatbion,

n the neutral posi&ion or normal swing operation, Z:irT‘::FZFD!‘I”F'F'Wi‘"d retum are Hlocked by the

two check valves are closed because the _But the swing motoris stll rotated dueto the

pressure of supply and retumn are applies behnd inertia, in this case LH side{4) relief valve is open
the chack valwes, and the ol comes out.

- At that moment RH side{B) pressure is dropped
belkw zero, in other words vacuwm is created
because (8] side ol = ransfersd o (A] sde
without any il supply from MCW.

- Therzfore the cil pressure in refum line can ender
to (Blside sasily, and fill up the circwt to elimmats
cavitation probiems.
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Model Maker REllE]
Press
Anti rofation vales
R140LC-7 Jeil/Sungbo 240
B [[.3
______| l i N |
_____ e DongMyung/
A [ R180LC-7 gviyung 240
r Sungbo
R210LC-7 Jeil/Sungbo 240
DongMyung/
+ BT LI R290LC-7A 9N 265
e e - oo Sungbo
' _ DongMyung/
e Hr%—\l HGT':q"H_ il_q__{j__hi;"J R320LC'7 g y g 265
§ ] EEI:Il;_,:T_IEH i—%——ﬁ—qL SungbO
,@@ B Pagl T a4 =8
I + b
| - | %_%--L | R360LC-7A | Jeil/Sungbo 260
- ]
' s R500LC-7A Toshiba 285
A HYUNDAI
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Subject 1: Both LH and RH swing actions are impossible
(1) Check hydraulic oil level

(2) Check gear pump pilot pressure within standard level

(3) Check safety solenoid valve pressure within standard and main relief valve faulty
(4) Check if swing control valve spool move lightly by hand

(5) Check swing brake release valve faulty

(6) Check swing motor rotation and pilot valve

Subject 2 : Machine swings but does not stop

(1) Check the swing control valve return spring
(2) Check if swing control valve spool moves smoothly by hand
(3) Check if MCV pilot pressure is within standard value

(4) Check if the gear pump pilot pressure is within standard level

A HYUNDAI
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4-5.Travel Motor R140/160/180LC-7
|t beiowsors

Parking brake release
gauge port(P3)

\_ SR tE T Qil fill port(PF 1/2)

=)

o 0

o%5 [*P3

Qil level check port(PF 1/2)

A | g;
D Filter parking =L | &
brake (back of E’
cover) e

Drain port(PF 1/2)

Orifice second
speed (back of

cover) @

-

COUNTER BALANCE SPOOL
(323)
CHECK VALVE

(BALL) @
PISTON @

SECOND SPEED
SPOOL

2-SPEED-CONTROL
PORT (P)

@

OVERLOAD RELIEF
VALVE

PARKING
BRAKE
RELEASE
PRESS

GAUGE (P3) OVERLOAD RELIEF

VALVE

CHECK VALVE
(BALL)

Pagel28

A (Tong Myung)

| LH RED |
| |
D1 - . W —1-D2
L,
P1 P % P2
| ] Pl
raxpr—— - Tol
= "_4,——-j ;T| If" a
[ = b & [
L e (OO |
o I 2
O T 1
o= |
[ o— | 0 i [
| Ot || |
L= |
Lopg—d L1 I—_—____
I HEN I
e MJ_“ TTIIT Hlm @4,
A
Port Port name Port size
A Main port SAE 5000psi 1"
B Main port SAE 5000psi 1"
P1, P2 | Gauge port PT 1/4
Pa Gauge port PT 1/8
D1,D2 | Drain port PF1/2
P 2 speed control port PF 1/4
Remark

This travel motor shifts automatically in 1st speed,
at a pressure of 290 bar and up.
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R210LC-7A (Jeil)

— |
[l

=
=

Frni

r_______'____ oy Al s T~ B g R L R AL T Rttt |

]

4

: WS -

i T4 i

1

! 3

T gy ~

: lrs !
1,72 4 L? '

[
i 1
|

SECOND |/
SPEED _ [
SPOOL

2-SPEED- [
CONTROL
PORT (Ps) |

NPTF 1/16

[

OVERLOAD RELIEF (‘- I

VALVE

¥

Pagel29

COUNTER

BALANCE SPOOL

Port Port name Port size
. , Remark
P1, P Main port(IN) |~ SAE 4694ps This travel motor shifts
R /G P2, P1 Main port(OQUT) | SAE 4694ps automatically in 1e speed, at a
Pm1, Pm2 Gauge port PF 1/4 pressure of 250 bar and up.
T1,T2 Prain port PF 1/2
2 speed
Ps control port PF 1/4
SECOND SPEED SPOOL
Ten T ]
il (e
|
g / —
Main
N Press.
FEE:%F 2 P1,2 — 2 —,
——————] il T -
I == szl il
I_U UJ\AU L = + . |I | J
' 2 | '
TF A H
) Pilot
i ‘ ‘ Press. /| |
é%’(zespE D)
t
Y | I /
/ to Swash ﬁ——‘
Piston
N , ‘ Ll
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1) Relief Valve

Rt " X N |

5 ‘ -:lln’t'_on ft
| 4 Y 1
e ——I

il

% Role of the piston
— Reducing shock while the piston moves when relief pressure
is activated to the valve(Time delay effect).

Pm2

A HYUNDAI
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2) Counterbalance Valve
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Speed Control(Jeil)

1st Speed Control

S
e\

External pilot
pressure
Pi=0

imii

High pressure oil

A HYUNDAI
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Speed Control(Jeil)

2nd Speed Control

—

[ “:':”f;_—j"{

\ < /Cha

! - I"‘\-h 1 il: \
Chamber A j'“l
I i - I

Pagel33

\
External pilot
pressure
Pi 2 20kgf/em’

|

H=

i

’_'Sb
b o Ual
_,ﬂ-._J%T\

P AN

\65
64
High pressure oil
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Speed Control

Pagel34

CIRCUIT DI AGRAM
Lo

(a1)

(F2) (F1)

A HYUNDAI
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Speed Control

P=290K

l
§ ¢

Fal <:| > - Fa2

g Faltks>Faz

Fp

IF Pi = 40kgf/cm
Main pressure = 290kgf/cm

A HYUNDAI
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R290LC-7A
P/N:31N8-40060(Jeil)

Drt i Dr
Screw Orifice (#1)
i Pi
i Pi
N
Am 1 Bm
-Relief valve press. 330 bar
-Automatic shift press. 270 bar
-Brake release press. 9 bar

Sec. Relief valve (#2) ¢ .
1st Speed Adjust
R320LC-7 (#0456~) (Jeil)Part nr (Assy) 31N9-40020 Screw

23.2

HYUNDAI

1sY2nd valve
HEAVY INDUSTRIES CO.LTD.
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Regulating valve

9
i A =
q
)
|
|
E
(Dmain pressure check point @Tilting rod
@drain (®)2nd speed spool
relief valve
A HYUNDAI
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C/balance spool & check V/V

Dirt | Dr
/1 o
X
I\
X
- Pi
:,{ _r*._r\[_| b
O P
| T N
I,
7
T !
/

A 5 ; Bre
L) K R )
(TR
\\;LB//

A HYUNDAI
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Brake release (brake release pressure 9Kg/cr ~)

Dr!

j\_'-l :_L.

Amm 3 \/}
A B

Pagel4l

4

I :I\ LT

T

|~

AN
N
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*,
I‘: . “‘. " :

= | .
/AE!

@Pi pressure = 0 bar => 1st gspeed
@®Pi pressure > 20 bar => 2nd speed

e

A HYUNDAI
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Main pressure > 270 bar => 1st speed changed

Dirt | Dr

_r"-._r\[-| a

éj_/ P

— M N
L T
— ]

A,  Bm
'} : .0
ritIEsll
AB

A HYUNDAI
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Travel Motor ( Negative Brake)

Pagel44

BRAKE SPRING

BRAKE PISTON

.

CASING —& G

/“If I
FRICTION f+—
FLATE i
SEFARAROR

FLATE

BRAKE VALVE

BRAKE SPRING

BRAKE PISTON

R290LC-7A

FRICTION
PLATE
SEPARARCR :
PLATE -l
.
‘\“ -
2007 2tm02sg

BRAKE VALVE

A HYUNDAI
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Brake Valve R290LC-7A
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Brake Valve (Accelerating Position) R290LC-7A

5.2 &ccalarating poesion 5.3 Siopping operation

'ﬁuﬁf ‘D' Wil

Spooi
ot chamber
o =] Pliot charmiber
na
ME| 7| IF  |MA Creciuae =
“_ WE E_E- ______ W
{Eﬂh R AR Al is1=tis
HE WA,
|
N="| "
= | = i
Bn L [T
2 1% #
S8 <
A HYUNDAI
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Page147

1. STRUCTURE Relief
REDUCTION (GEAR RCTOR LINIT HELIEF VALWE LT WALVE MOdel Maker Pr(ebsasl,l’)I ©
1 R55-7 Jeil 220
A 11HF
:a;. _—
P (I R140LC-7 DongMyung 330
| iz
L R180LC-7 | DongMyung 330
s haEPE) | Lol
R210LC-7A | Jeil/Sungbo 330
!‘“;Eﬁ:"f ____ |
! ST ! R290LC-7A | Jeil/Sungbo 330
N e B [FF%?!-F
H 1
) R320LC-7A | Jeil/Sungbo 330
. R360LC-7A | DongMyung 360
WIEN A B
R500LC-7A | Hydromatic 345
A HYUNDAI
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Subject 1 :Travel does not function at all on one side
(1) Check if the travel control valve spool changed over positively

(2) Check if the symptom change when L/H,R/H travel relief valves are exchanged

(3) Check if the symptom change when front and rear pump discharge hoses are
exchanged => hydraulic pump is broken
(4) Check if metallic particles come out of drain port in travel reduction unit

(5) Check if travel brake valve pressure within standard level
(6) Check if counterbalance spool in travel brake valve move lightly by hand

(7) Check if the symptom changes when relief valves in travel motor are exchanged

A HYUNDAI

HEAVY INDUSTRIES CO.LTD
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4-6.Remote Control Valve R290LC-7A

€ Big spring : S2
€ Small spring : S1

s

F - F!_
’ZA\T | i
D1 H
| I—
Y, L]
o3 | : :
H 2, %
I | 3 .
1 3
S1=F1-F2

@ For keeping the balance between the spring force and the force( F1- F2) : S1 =F1- F2

A HYUNDAI
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4-7.Remote Control Pedal R290LC-7A

A HYUNDAI

Pagelso HEAVY INDUSTRIES CO.LTD.
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4-8.Turning Joint R290LC-7A

2.2 Forward
2.4 Neutral
PEDALILH) PEDAL{RH] PEDAL{LH) FEDAL{RH)
T L T L
|.|.| L L
i T = il i
L |_|_. s :|_| :Illd o
| |
P1 I 1 P
1
| 1
I___J ’____J '
G i - —
bl |4 . g
lthl & JtlA HLm AR | HWLmA

TRAVEL SPOOL(LH) RAVEL 2eEED TRAVEL SPOOL(RH) TRAVEL SPOOLILH) RAVEL BREED TRAVEL SPOOL(RH)

l—‘ SOLENOID VALVE AOLENTID VALVE
AT V-
I T = |_|| =]

-~
L

TURNING JOINT
-

B

I

————
I
|
|
|

el N
T T o T S
TRAVEL MOTORY{LH) TRAVEL MOTOR(RH) 0TI 21 TRAVEL MOTOR(LH) TRAVEL MOTOR(RH)  moraiiosg:

A HYUNDAI
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5.Breaker / Double Function Piping

The option spool in the MCV can be used for either breaker (single function),
either clamshell, shear (double function)

A. POSITIONING OF THE 3 WAY VALVE

In case of breaker operation
(In this position is the back
pressure minimized)

In case of clamshell, shear
operation

(In this position, 2 way operation is
possible)

B. OPERATION

Push on the breaker switch at right hand side. #
At that time the foot pedal can be operated for
opening the “ option” spool inside the MCV.

] (depend on model)

C. LIMITING OIL FLOW FOR BREAKER OPEATION o Mo
1. Select “BREAKER mode” on the dash board & (}
(So max flow cut off solenoid is activated and &

L W

the flow is limited)

2. Select correct Engine Speed via Accel Dial

Switch, for setting the right oil flow: ]
Find flow specification in the characteristics

of the hammer. # , \
Find on next page the table “Flow / RPM” - \ /
for each excavator, at BREAKER mode. Roomn

Pagel52

D. PRESSURE SETTING

Use the secondary relief valves
near the “ option spool” for
setting the right pressure

Remark.

Find some more information about
breaker set-up in the operating
manual.

# BREAKER
SOLENOID CN66

MAX FLOW
SOLENOID CN137

' 8 Additional flow
| adjusting can be
b | realised via screw on

&l regulator (vot rR110LC-7)

S

A HYUNDAI
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5-1.Breaker / Clamshell Piping

|
| OPTION
[\
ri
L1 U
f - e
L — CONTROL V/V. PORT RZESLO\kEF VIV
A M~
1 1
Plug at cabin bottom, is T T
“bridged” in case of 2 way - l g Pﬂ’?of;to‘kg v/
functioning system . A
(other case: elec. foot pedal *Bo ©
mounting) \ \
21NB-00200 MAIN RELIEF| V/V
I MGV _"'_@ : 320(350)Y
CS26
TOGGLE S/W [0 AR S A —
24V*"*A\e— L —@-
Cs27 ‘ CNes ! m ‘
‘ u ‘FRP J Pm2 Pm1
CS26 - r— = 7A
| s SOL. V/V A
k atien | 131N6-91230 | O HE/G 1
(to be used in cas&of wL — 9
elec. joystick switch e |
control) 1 *
¥ s-ssou P l « ¥ HYD TANK
— — 4
el
: /,é'\\f

PS. in case of single breaker
circuit, A3 (max. flow sol.)
provides oil = P for sol. CN66)

Pagel53

OIL FLOW / RPM

(select “BREAKER MODE” on the cluster)

Work Mode

&

=
0 P

(NOT R110LC-7)

ENGINE
RPM OIL FLOW (I/min)
R140LC-7 | R160LC-7 | R210LC-7 | R290LC-7 | R360LC-7 | R450LC-7
R180LC-7 R500LC-7
1500 172 255
1600 184 208 272
1700 89 116 150 195 221 289
1800 94 122 159 207 234 306
1900 100 129 168 220* 247 323*
2000 105 136 176
2100 110* 143* 185*
2200
(* = default value)
ENGINE | posoLc-7 ENGINE | p3ooLc7
RPM RPM
1500 152 1450 183
1700 162 1550 196
1800 171 1650 208
1900 180 1750 221*
2000 190*

In case of accumulators on breaker piping (R210LC-7):

-Supply line, accumulator charge press = 65 bar
-Return line accumulator charge press = 10 bar

A HYUNDAI
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R110LC-7

BREAKER / DOUBLE ACTING CIRCUIT (low flow)

A A
Pn2 (Neg Signal.) —e 2—Pn1 (Neg Signal.)
L] <+— . e P
I ° o
. MAIN| ¢ :
[ CONTROL| e .
- OPTICMN . VALVE| ¢ | o
(I e i e . .
R N . P2  oP1
A N it
e F e
Plug at cabin bottom, is | r ‘[f ra-'u I
“bridged” i f2
fur?cggningsc;sstgrg way Leosnoniy Lo coNTROL iy PORT RELIEF My
(otherlcase: elec. foot pedal — PRESS. A —212}
mounting) FMNE-00200 FLOW CHECK PORT 'L-E- = -:
Comnect SETTING (see p. 70-A) : J
BREAKER CS264A SCREW =
TOGSLE S ¥ -— TTTE(T R
B &,
g PdS —B | 4+— Fu3
—*,&\\@_L = | & [(FdE | el AEIE: X (P dozar !
i RECLCING || fdozar) 2] !
/GSQ?‘ CNGS e i e
: I nit ! —3
| j L ___ MAIN RELIEF] ¥V
B dapatict CONTROL g ETTECLTET DEL 3300360
Eak ASSY b 1
(to be used in case of E [ TEE L?I
elec. joystick switch T E SR
control) \_/ bR E v v : :
(MCY PriZ]
A
) F : = [z:l
1 : 1 1 : 1 I
B e
Pcf i
(Focé:dozgrd ?Egﬁ:dmer] 5
I
FCY PEDAL, 2-WAY 31NE-2§2G TOHYD TAMNK

A HYUNDAI
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5-2.Single Acting Circuit

TANK r7

a=— Pilot oil supply

Page155

FUSE| _[MAN]| S
BOX (ﬂ S/W BUTTON
527
CONNECTOR

m— Plot 1] return
BREAKER wlf== M ain oil supply
o m P10 01l return
‘ v Electric power
MCV &*m
Option Spool
CLUSTER
go--mm - BREAKER
: MODE
cuT
Pl | P2 | P ) OFF
SOL
Pm
T |
BREAKER |m
SOLENOID
CNab
CONNECTOR
A HYUNDAI
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5-3.Double Acting Circuit

I— ACTUATOR
A

TANK gghesst ilﬁ‘;
C
Bo MCV An
Option Spool
XBo [xr0 .
¥ Lever direction of 3 way valve | PEDAL
-ist0 C: A and C ports connected 1
- 15 to B : A and B ports connected i L
Pl T1
CROSS
Pl | P2 | P3 SAFETY ASSTY — T AN
P/BODET
B 1 Pm. CUT OFF |,
il 15 supplicd to Pm2 port ‘,_f"j TEAVEL CLUSTER
only in breaker mode CRIORITY e
Solenoid Block MODE
A HYUNDAI
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5-4.Comparison Table

.

SINGLE

DOUBLE

Remark

Concept

Oil is delivered to just
one direction

MCV directs oil to
either side of actuator

Main Switch

One on RH con=ole

'.\] ;':-;'alk

ON/OFF switch

Pilot oil to
MCV by

=olenoid valve

Hydraulic Pedal

Operated by

Button on RH jovstick

Hydraulic Pedal

Used Far

BREAKER

BREAKER, CRUSHER,

GRAB ete

Return oil

Breaker to tank

Actuator to MCV

Pilot pipings are

Page157

or tank different
. RELIEF V/V : 2
Main RELIEF V/V : 1 Hvdraulic pedsl © 1
Components | SOLENOID V/V : | A DR
3-way joint © 1
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5-5. Oil Flow / rpm, with “Breaker Mode” Switch On
Model Max. Flow Breaker mode Remarks

Flow (liter) rpm Flow (liter) rpm

R140LC-7 130x2 2100 110 2100
R140W-7 130x2 2100 110 2100
R1400W-7 176x2 2200 150 2200
R160LC-7 168x2 2100 143 2100
R170W-7 168x2 2100 143 2100
R180LC-7 168x2 2100 143 2100
R200W-7 220%2 1950 187 1950
R210NLC-7 220x2 1950 187 1950
R210LC-7(T2) 220x2 1950 187 1950
R250LC-7 224%2 2000 190 2000
R290LC-7 260x2 1900 220 1900
R2900LC-7 260x2 1900 220 1900
R320LC-7 260x2 1750 221 1750
R360LC-7 290%2 1900 247 1900
R450LC-7 380x2 1900 323 1900

A HYUNDAI
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Il .Electric & New CAPQO System

(Computer Aided Power Optimization)

AHYUN DAl
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1. CAPO System

1-1. Power Mode Selection System

Engine

Fuel Injection

Main control vahas

Speed Senser

Mechanically controlled CMS E/G

Cluster
Work Mode
[ -
it O
= Yark Mo e
":"é""' = Povee 47080 outah CPU controlier Accelerator

Liver rrexdn wadich e L L ] . bl |
7 e

|
==l up to #0179 ‘ m* Ermrgancy =
ChaT
Drivs sigrmyi T
7 ,_ i - =
Moermal %lrm Ll - -_ﬂ)] m
F"rn:ill:-:s‘rdtl:ﬁ 'FFtasjs[m Battary
Pagel60

A HYUNDAI

HEAVY INDUSTRIES CO..LTD
Construction Fauinment



1-1. Power Mode Selection System

Pagel61

Cluster

Electronically controlled CMS E/G (Tier-2,3)

Travel mobor
Fiaguiaior
Aulo decelemation praseura swich
[
hain control vahe __
Bocm priorty
E| amz [4 -
| S vy pmi mcng
Bl ami (@ B ke |4 —mm 1
|
B]| Boom2 B] Boomi Power boost 1
II -~ = _5dnnoidwhr9_‘-_‘: -
B swre || @ B open [ N
Tm'd_upnd I
B Towilh 4| B TewiRH [ L
Main rakef — [Maxflew O Ly
wahe scdorcid vake
Engire
Hyd temp
ST
One kouch +
H =f=
T P S| [mmek -
opien me:muf H
bution taton
FHcontm | LH gonil r
et ey = Hyd ‘amporalur sigral
Driva sigral
Drive shgral
GPU contrallsr Crive sigrai
e m.-\—- ] B
Accal dal Sk CHAE .
1 Hormal
] Rasksicr
Emargancy
mmu? Accel dial
- p— CH-4T {nptional)
Sadial Conraunicaion + DOriva sipna)
Prolix o
RAzaizkor
mmwﬂ . .

% No Accel actuator(DC Motor)
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TS guide

SUBJECT 1: Malfunction of RPM Meter on cluster(Mechanically controlled E/G)

Model Serial No. Operating Hour Date
ROBEX210LC-7 # Hr Dec. 2004
1. Symptoms (including the operator mention)
1) RPM Meter displays 0 RPM when start the Engine.
2) Intermittently shows 630 ~680RPM on RPM Meter while E/G running.
3) Real E/G RPM is in normal.
2. Check & Measure
1) Check Voltage & Resistance value
Location Spec. Values Remarks
SPEED SENSOR Resistance: CD- 0.2~0.4kS 0.25kE Good
17(1).(2)
SPEED SENSOR Voltage: CD-17(1),(2) 2~28Vac 1.17~2.14Vac | No good
CPU CONNECTOR(SPEED SENSOR) 0.2~0.4k% 0.25kE Good
Resistance: CN-51(25),(26)
CPU CONNECTOR(SPEED SENSOR) 2~28Vac 1.17~2.14Vac No good
Voltage: CN-51(25),(26
g (25),(26) Al
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2) Communication between CPU Controller and CLUSTER is good.
3) No ERROR CODE on CLUSTER.

4) CONNECTOR(CN-2,CN-9,CD-17,CN-51) on HARNESS check : Finding rater in CN-2

connector.

3. Cause

>

4. Remedy

Short circuit between CN-2(11)-(12) by water (Speed sensor signal is not normal).

1) Re-connection of CN-2 after removal of water and washing.
2) Confirmation of normal display.

5. Remarks (Mechanically controlled E/G)

CPU

(-)zs
(+)26

ACCEL DIAL

CN-9

CN-142
TACHO SENSOR

CN-51

Pagel63
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1-2. Switches on Joy Stick Lever

ONE TOUCH DECEL
-high rpm / low rpm
-this button functions only when auto

i i HORN
(No auto decel on R110LC-7) decel function on cluster is canceled
POWER BOOST OP_TION .
(360 bar for 8 sec) (this button is placed
in serial line with

switch on dash board
and puts voltage on
CNG66)

- breaker activation for excavators with
single breaker piping

LEFT HANDED RIGHT HANDED

Page164 A HYUNDAI
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1-3. Monitor Panel (Cluster)

1) Monitor panel feature

Fuel low level warning lamp N
Hyd oil temp warning lamp .
Overheat warning lamp N0
Coolant level warning lamp ——_
Air cleaner warning lamp ———

Engine oil pressure warning lamp—

Battery charging warning lamp —

Overload warning lamp

Power mode switch

User mode switch

Auto deceleration switch

Pagel65

Via select switch it is possible to show sequencially:
RPM / TIME / EPPR pressure / CPU model & program version

| LML _—Monitoring display

HE EHH /—Fuel gauge

P Hyd oil temp gauge

E ! I II I //— Engine coolant temp gauge
m L CPU controller

= check warning lamp
E]_!II"' —— Power max pilot lamp

———Cold start aid pilot lamp

Warming up pilot lamp
——— One touch decel pilot lamp

Xi®
LAk

Power mode switch

T Travel speed switch ) STER Connector

No. Signal Input / Output
Buzzer stop switch 1 | PowerIG(24V) Input(20~32V)
Select switch 2 | GND Input(0V)
3 | Serial-(RX) Input(Vpp=12V)
4 | Serial{TX) Output(Vpp=4V)
A HYUNDAI
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2) Cluster Check Procedure

(1) Start key: ON

@ Check monitor initial 5 seconds
a. Alllamps light up. > If not, change cluster

b. Buzzer sound.
@ Check monitor after 5 seconds : Indicate cluster version and machine condition

a. Cluster program version : CL : 1.2 <«— Indicates program version 1.2 for 2 seconds.

b. Tachometer : Opm

c. Fuel gauge : All light up below appropriate level

d. Hydraulic temperature : All light up below appropriate level

e. Engine coolant temperature gauge : All light up below appropriate level

f. Waming lamp

# During start key ON the engine oil pressure lamp and battery charging lamp go on, but it is not
abnormal,

* When engine coolant temperature below 30°C, the warming up lamp lights up.

@ Indicating lamp state

a. Work mode selection : General work
b. Power mode selection : S mode

¢. User mode selection : No LED ON

d. Auto decel LED : ON

e. Travel speed pilot lamp : Low(Turttle)

Pagel66

(2) Start of engine

( Check machine condition

a. Tachometer indicates at present rpm

b. Gauge and waming lamp : Indicate at present condition.
# When normal condition : All waming lamp OFF

¢. Work mode selection : General work

d. Power mode selection : S mode

e. User mode selection : No LED ON

f. Auto decel LED : ON

g. Travel speed pilot lamp : Low(Turttle)

@ When warming up operation

a. Warming up lamp : ON
b. 10 seconds after engine started, engine speed increases t01200 pm(Auto decel LED : ON)
# Others same as above (D),

@ When abnormal condition

a. The lamp lights up and the buzzer sounds.
b. If BUZZER STOP switch is pressed, buzzer sound is canceled but the lamp light up until normal
condition.

A HYUNDAI
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3) How To Change The Program Version (1.X <-> 2.X) on The Cluster

You can switch the EPPR valve pressure set by selecting thg version(1x+ 2.x).

Step 1. Tum the key switch ON.

Step 2. Press the SELECT switch 3 times.

Step 3. While 7 segment on the cluster shows the version of the CPU controller program, for example
21C1.2 press the buzzer stop switch(@3 ) + travel speed control switch(# « 7)) at the same
time for 2 seconds.

The display changes to 21C2.2, and it indicates that version 2.2(Option) is selected.

% If you want to get back to ver:1.x, go to step 1~3. B B

CHANGING PROGRAM VERSION VIA
BUZZER STOP & TRAVEL SPEED SWITCH

-~ e

& EPPR V/V CURRENT CHANGE.
Page167 A HYUNDAI
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Ref.] RPM & EPPR SETTING for H & S Mode

¥ Refer to the SERVICE manual for the other model.

Ver 5. X(STD) Ver 6.X(0PT)
Mode Application EIGRPM  |PowershitEPPR|  EGRPM | Powershift EPPR
Unioad | Load | Gt | FIESSU | nigad | Load | Gt | fiessure
R210LC-7 H High power o150+ 50 | 1950 | 180+ | 25 2050 | 1850 |o2mpta0| 4
#1001 ~ S |Standard power 250450 | 1850 |200+30| 8 150 | 1750 |2s0+a| 8
AUTODECEL |Enginedeceleraion  [1200100 | - |600ta0| 41 | &o0tdao | - |6002a30| 4
Onetouch decel |Engine quick deceleraion | 10602100 | - | 680430 | 35 | @80ta0 | - |68t | 35
KEYSTART |KeyswichstatposBon [i060+100| - |680ta0| 35 | e0t30 [ - |eeoxa0| 35
_ Power shift by EPPR valve
o Power Engine fpm Default Option
290L.C-7 Miode ok ?'::E-;:,; Cument |Pressure| Current | Pressure
o V| oed ] toad | )| Ggiom) | ()| Gafom)
H High power 100 | 2000+£50 | 1900 | 300+ 30 9 270 T
g standard power B5 [1950+50 | 1800 | 340+ 30 11 210 3
AJTODECEL | Engine deceleration - [1200+100 | - 700+ 30 35 700+ 30 35
One touch decel | Engine quick deceleration | - | 800100 - | 70030 | 35 | 700+30 | 35
KEY START | Key switch start position | - BOOX100 | - 700+ 30 a6 | T00+30 35
A HYUNDAI
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4) Memory Set (U mode)

Through U mode, an operator can change the engine rpm and pump power and memorize it for
his preference.

Mode Operation

High idle mam, auto decel pm
EPPR pressure can be modulated and memorized separately

HOW TO MODULATE THE MEMORY SET

1) Each memory mode has a initial set which are @ IIIIII:":I DDM

mid-range of max engine spead, auto decel rpm, =

d EPPR valve inpurt t. Wh lect
?J', cluster E?:Bedlililal_.rc;rren S TIIIII[DD[DDD’
2) To change the engine high idle speed, press the _lIIIIILLILILL L

USER mode switch and SELECT switch at the G
same time and then ACCEL blinks at 0.5 seconds

irteral. ; i .
-By pressing &4 or w switch, B will increase or LCD seg VS par setting Ex) R360LC-7A
decrease. Segrent]  ACCEL DECEL EPPR
LK {1pm) {rpm) (mA)
3) To change DECEL rpm, press the USER mode 1 1400 Low idle(700) | 150
switch an-?i SELECT switch c:::nce maore and then 2 1450 750 200
DECEL Hinks at 0.5 seconds interval. 3 1500 800 28D
-By pressing & or W switch, B will increase or
decreasa, 4 1860 as0 300
4) To ch EPPR t the USER mod ° 1600 20 350
o change current, press the mode
switch and SELECT switch one more and then = L Lo ull
EPPR blinks at 0.5 seconds interval. U 1700 1000 450
-By pressing A or ¥ switch, B will increase or g 1750 1050 &00
decrease. g 1800 |Decel pm(1100)] 580 L t ¢ producti .
5) To memorize the final setting, press the USER 10 1850 1150 800 (Latest production excavator)
mode switch and SELECT switch one more time.
Page169 A HYUNDAI
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_ _ Electronically controlled CMS E/G (Tier-2,3)
1-4. Communication

CLUSTER CPU CONTROLLER ECM
COMMUNICATION | [® o ® [ COMMUNICATION |@]Q
o 0 - o 5
(] &

H . 5
o fi

RS232C SERIAL
COMMUNICATION

A HYUNDAI
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1-5. Automatic Deceleration System

1) Diagram @ Operation Delay time: 4 sec
- Work/Travel neutral
- Accel dial position: Higher than 4t
@ EIG speed down shift : 1200 rpm
(Refer to the POWER Mode setting classified by MODEL )

DA X
Work equipment ) )
pressure switch Travel il pressure switch
Fuel injection actuato
pump B
PIM
\ Main control valve
5§z
&l
B2
: E
3| = 1
Al decal swikh signa l CPU controller | Prassure swich slgnal
Accel dlal slgnal
- |

Accel dial

A HYUNDAI
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R210LC-7

2) Circuit

Cluster

DC Moto

1 24Volt Input
‘ l—O CNSD-29 CN50-12

CNS0-30 CHNE0-23

cNs1-21  Potentiometer

L CNS1-22
C CN51-20 Gnd

CN51-21 (+5V) Rv
CN51-23 |

|

=
0
‘q

Pressure
Swiich
CN51-1(Work)

Bl o= e

Accel' Dial

CN51-13(Travel)

A HYUNDAI
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TS guide
SUBJECT 1 : Malfunction of Auto deceleration

Model Serial No. Operating Hour Date

ROBEX320LC-7 # Hr Dec.2005

1. Symptoms (including the operator mention)

1) Engine speed goes up 2000RPM(S-MODE) immediately when start the engine.
2) Malfunction of Auto deceleration.
3) No error code.

2. Check & Measure

1) Accel dial location is in maximum position.
2) Not drop to Auto deceleration speed in neutral position.
3) Pressure switch check.
- CD-6(Travel pressure SW) check on CN-51(13) in neutral position : 0RQ --- O.K
- CD-7(Work pressure SW) check on CN-51(1) in neutral position : ©©Q --- Not O.K

3. Cause

: CD-7(Work pressure SW) connector on MCV is not connected.

Page173 A HYUNDAI
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4. Remedy

; Connection of CD-7(Work pressure SW) on MCV.

5. Remarks

CPU CONTROLLER

\ (Work)

AUTO DECEL PRESSURE SWITCH » NC(Normal Close) type

/ 13 (Travel)

o1

Pagel74

Pb
Oz Rt
CcD-7
o1

Pa
o)) - Cm— ]
CD-6
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1-6. Power Boost System

€ Power MODE condition: H,Sor M

€ Power Boost Pressure: 330 — 360bar

Pagel75

Wain control vake

B amt [ B] amz T4
B| Boomz [ ] Bucket [
o | @ B e [
B LHtravl ]‘3 F| Opticn 4
Bmmlpri\:-lity | FHwavwl [
SO0 —
-
/] Mainrelet \
“ Vae I
~ [ Spe— -
Engine speed
. SEMEr
Emine

Main pump

EFPR valve [ ]

Power boost
solenoid valve

Pilzt pump

Fudl injsction
g
LH canirol
lewver
Paower boost
buttzn
Pomear baz buticn sigral

Mods swich sgl

‘/ll )
H 1
N

N

7
B
] }
i |
H
2
b
g
- )
EPU coniroller — —

7-Series

-Location: Main pump room

-Spec: 24V, 15~25Q
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1-7. Travel Speed Control System

<« -p

@®Low speed : Travel speed sol. — OFF, Torque-High

@ High speed : Travel speed sol. — ON, Torque-Low

Travel
bt e TR

- Location: Main pump room
- Spec: 24V, 15~25Q

Engine
Main pumnp Filat pump
Max flow
0 val
EPPR vk [ ]
A CPU contraller s >

Pagel76
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1-8. Automatic Warming Up & Engine Overheat prevention

1) Automatic Warming Up

- Coolant Temperature: Below 30C

- Accel Dial: Lower than 3" position
- E/G speed: 1000rpm f Engine 1

2) Overheat prevention

- Coolant Temperature: Higher than 110C Main purrp Pilat pump
- Accel Dial: Higher than 8th position v Accel Max flow

Fuel injection actuator CO vake
- E/G speed: Accel dial 7t" setting rpm. . ] |

A 4

X EFPR valvs [ 5 J————

Codam {emperalure sgnal

Potanianabar signal
Rob driva signal

Oiva i!gl
PR e v icn S o CPU contralker

A HYUNDAI

Pagel77 gf)ﬁfs‘{r“‘ction IlE%su ier)?ﬁléTrﬁ



1-9. Anti - Restart Function

@ To protect the start motor from inadvertent restarting, CPU controller
isolates the start motor control line after the engine is in operation condition.
- Start relay disabled after 10sec of E/G start.

@ By-pass connector (CN 92) can make the engine start when CPU controller
is removed.

START KEY

)

AL

3

)

r 8o

STARTER

:; -
%3 5 . ALTERNATOR
=2 5 uE
N -

','[ﬁ | - et

START MOTOR

| ] | [
[Fa s e ANTI-RESTART RELAY
CONTROLLER = SAFETY RELAY (CR5)
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SUBJECT : Malfunction of Anti—-restart

1. Symptoms (including the operator mention)

2.

TS guide

Model

Serial No.

Operating Hour

Date

ROBEX140LC-7

Oct.2004

1) Engine start is normal.
2) Malfunction of Anti-restart
3) No Error code.

Check & Measure

1) Engine speed display and Battery charge lamp are normal.
2) Check resistance between CN-50(11) and shsh : 0.3Q(always).

3. Cause

Pagel79

 CN-92a and CN-92b connection.
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4. Remedy

1) Separation of CN-92a and CN-92b.
2) Confirmation of normal Anti-restart function.

5. Remarks

Engine

Starter

START KEY

CN-50(11) Ditve: sl

START
SIGNAL
| Gi24V

CPU controller

e

m CN-g2a
[] CN-825

ANTI-RESTART RELAY

A HYUNDAI
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1-10. Location of Solenoid Valves

Pagel81

1) Safety SOL.

2) Power Booster SOL.
(330<->360bar)

3) Max. Flow Cut.Off SOL.

- (85% <-> 100%)

4) Travel; Speed

5) Boom Priority SOL.
:(90/180%)
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1-11. Work/Power Mode Selection

1) STRUCTURE OF CAPO SYSTEM
CAPQO, Computer Aided Power Optimization
system, is the name of mode selection system

developed by Hyundai.

% Ref h f ils.
1) Work mode efer to the next page for details

3 work modes can be selected for the optimal
work speed of the machine operation.

@ Heavy duty work mode
The boom pnorty sclenoid 1s activated to make
the boom operation speed faster

@ General work mode
When key switch i1s turned ON, this mode 1s
selected automatically and swing operation
speed Is faster than heavy duty work mode.

@ Breaker operation mode
It sets the pump flow to the optimal operation of
breaker by activating the max flow cut-off
solenoid.

Page182

IVURLIAL

= H=HH

(2) Power mode
Power mode designed for vanous work loads
maintains high performance and reduces fuel
consumption.
* Hmode : High power
- Smode : Standard power

(3) User mode
Through 2 memory sets of Ml and M, you can
change the engine and pump power and
memorize it for your preference.
* Ml - Memory mode 1
- MII': Memary mode 2

A HYUNDAI
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2) Work Mode Selection detail

; One of 3 work modes can be selected properly for the work condition of the machine.

Work Mode

&

&
°

Pagel83

Swing Max flow cut—
Work Mode Function priority .
) off solenoid
solenoid

Operation speed for
Heavy Mode | Boom & arm is faster Off Off

than G mode

Default mode. Swing
General operation speed is On Off
Mode faster than Heavy duty

mode

It sets the pump flow
Breaker to the optimal Off On
Mode .

operation of Breaker

A HYUNDAI
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3) Boom Priority System (Heavy Mode/General Mode)

- When selecting HEAVY work mode, the priority solenoid CN133 is either DE-energised, either ENergised. (depends on machine type: see below)
Anyhow, boom (&arm) speed will be higher and the swing speed will be lower, when operating the work equipment simultaneously.

In general mode, there's no arm regeneration (sending oil from rod cyl.
side into large cyl. side of arm cyl.), due to the presence of the arm
regeneration cut signal (Pb4). This signal commands a specific valve

on the MCV. At this time, the arm operates with normal (lower) arm

speed.
R140LC-7 & R290LC~7 with Hanil MCV's R210LC-7<->R320LC-7 . . L .
with Kawasaki MCV's —» Inthis case a pllot.able restrlctlgn is placed in
the entrance line of the swing spool.
ARM1
]
S . E—— o
{ . : | x I { BM ARM
|
| .
| BM, ARM
|
BOOM? N
[r— IT\
b
e ] [
| 1k 1
! L
! N
| = TS, i 1 |
__  — e imliesimehy |
R — S 4L PRIORITY fj== == ; “"‘“]’__'L_'_
| VALVE
- SWING swinegd I Y l
swing prior sig. {J i -
R140LC-7 S W—— 1+ boom prior sig. . T.L1 i H L _‘l
arm re.geni MLL : e T (arm regen. I —Lr
cut signal (? cut sianal —_—— ] T LCs
.................... 'S gnal)
et | cusva) g | oo
R290LC-7 ' ]
ESILOEIT\:-(I—)IYD PRIORITY BO A
CN133 SOLENOID
H CN133_H
0 SOLENOID m SOLENOID VALVE
HEAVY OFF HEAVY ON
< <
L1 GENERAL ON L GENERAL OFF
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1-12. Monitoring Display on Cluster

Information of machine performance as monitored by the CPU controller can be displayed on the
cluster when the operator selects a display mode by touching SELECT switch alone or with BUZZER

STOP switch on the cluster as below.
How to select display mode
Display group - - Y - Name Display on the cluster
Group selection Display mode selection
Initial Eigirie rpm 950 ..
Way 1 Touch SELECT 1 tme | Time b 2.2 11 B
Key switch X Power shift pressure
ON or START Touch SECLET 2 times (EPPR valve) ER Iﬂ i
Group0 |y, 0 Touch SELECT 3times | CPU model & version 2
(Default) | rch AuTO DECEL ;
2 Touch SELECT (=3
switch while pressing 4times Option Front pump pressure P_’-"fﬂﬂ
BUZZER STOP at (Only when
group 1-4, SAChSELECT |5 pressure| Rear pump pressure [ £ PE."-E'UE 3
38N80r IS
gmm installed) Pilot pressure Pﬂn
Touch SELECT swich | Touch SELECT 11ime | Potentiometer voltage(V) | - -Pg: -."-"ES? =
Group 1 | 5nce while pressing e
(Volt, temp, | g 77en sTOP. Touch SELECT 2 times | Accel dial voltage(V)
EPPRpress, | ..
versic) | TS gRLY GELECT Hydraulic o
Touch SELECT 4 times Coolant!an-nperah:ra(‘C}
HERE S 2.5 HF kb hael ‘
Touch SELECT switch w;» BEBy v Ww
while pi Bl Wi pade 2
) | BuzERSTOP. | TouwchseLecT11me | oo Sl%‘&om
hm&uglm“ Press down(®) & Recorded error deletion
SELECT at the same time | (Only key switch ON)
» sconn | PPansaFF
Touch SELECT 1time | Auto decsl pressure swich | dP:grerof F-
Touch SELECT switch i ; Y o =
s Touch SELECT 2times | Power boost switch PbioneoF F
Group 3 | BUZZER STOP. " j :
(Befch bouh | In 0 seLEcy| Toueh SELECT 3times | Travel o pressure switch | oPiom o F
;'g’wt;lﬁ"k‘" 2 05598 rouch SELECT 4 tmes | One touch decel switch | ok woF F
Touch SELECT 5times | Travel alam switch brians«aFF
Touch SELECT 6 times | Prsheat switch PHan oaF F
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How to select display mode >
Display group = X - Name Display on the cluster
Group selection Display mode selection
“""4 g ""’“_" "3_ ila }"‘!'n.:é-;ie'.dl-.;,-. - ”r“-‘ > ._H.H‘;_;_;;J_:;:F,
T it ;:Eg‘jﬁ?*'-. e e | neof F
Neutral relay s
Touch SELECT 1time | yanti.restart relay) 33'@3‘&1:;!:5
lenoid
Touch SELECT switd Touch SELECT 2 times Travel speed so no:d
4 times while pressing _ Power boost solenoid
Group4 |BUZZERSTOP. Touch SELECT 3 imes | (o.stage relief solencid)
(Output) | In this group SELECT
LED blinks at 1sec Touch SELECT 4 times = Boor "‘Enﬂ lysdermd
inl
s Touch SELECT 5 times Travel alarm
Touch SELECT 6 fimes | Max flow cut off solenoid | #E5;
Touch SELECT 7 times Preheat relay

% By touching SELECT switch once while pressing BUZZER STOP, display group shifts.
Example : GroupQ —=1—2——3—4 —0

SEE ERROR CODES TABLE P. 24

Power Mode

H

il

Saelect

O 3

(@)
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1) Description of Monitoring Display

Group Display MName Description
It displays current engine speed detected by engine speed
2250 rpm Engine speed | sensor from 500 to 3000mm.
Range : 500~-3000rpm by 10rpm
. : It displays current time(12 is hour and 30 1s minuie)
L S L Range - Hour{1~12), minute(00~59)
Power shift It shows that pump power shift pressure of EPPR valve being
EP : 10bar pressure of controlled by the CPLU controller is 10bar.
EPPR valve Range : 00~-50bar by 1bar
] It shows that machine model(R210LC-7) and the program
Groun 0 ?;1 %15% h:gd?;;nfeiiﬂ version of the CPL controller is 1.4.
P T p1og Version display range : 0.0~-9.9 by 01
P1 - 100bar Front pump ItrglssspJ?érssérr?qn;rpump pressure of 100bar which i1s detected by
Option) pressure P iy
(Op Range - 000~5000ar by 100al
P2 . 2I_]Ebnr' Rear pump Erg;ﬂ?g;ﬁi; r[::nump:l pressure of 200bar which is detected by
(Option) | pressure Range - 000~500bar by 10bar
P3 - 30bar Pilot pump Itrggsspf:?gsse p::li:;rpump pressure of 30bar which is detected by
(Option) pressure P i

Range : 00~-50bar by 1bar
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It shows that battery power of 24 .8V is suppled into CPU controller.

b:248V | Batteryvoltage | oo o 00.0~48.0V by 0.1V
Po : 2.5V Fotentiometer It shows that potentiometer signal voltage i1s 2.5V.
Qe voltage Range - 0.0~5.0V by 0.1V
dL - 3.8V Accel dial It shows that accel dial signal voltage is 3.8Y.
" voltage Range : 0.0-5.0V by 0.1V
Group 1 ) Hydraulic oil Il: sh_ch::w_sﬁthaté hydraulic oil temperature detected by temperature
Hd : 50°C tEemperature sensoris 50 C.
P Range : 0~150°C by 1°C
It shows that coolant oil temperature detected by temperature
. Coolant e AT
Ct - 85°C {emperalure sensor is 50 C._ ]
Range : 0~-150°C by 1°C
Eroup Display Mame Description
It shows that currsnt emor of C3(Short circult in pummp EFPPR vahles
=ystem) is diagnossd by seif diagnosis system inthe CPU controller.
CHECK Er : 02 | Current error i more than 2 errors, when pressing W or 4 swiltch, other
error codeas show.
Ramgs © 00~58
Group 2 It shows recordad error codse of 03 which is diagnosad before.

If more than 2 error codes, when pressing W or J switch,

TimE Er : 03 Recorded 2M1or | 4+ error codes show.
Ramngs © 00~58
e Er - 00 RHecorded srmor | It shows all recorded error codes are removed in the CPU

del=tion

controller memory.
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PP :on Shows that pump prolix switch is turned on{At

Pump prolix emergency position).
PP :onoroFF .
switch PP : oFF Shows that pump prolix switch is turned off{At normal
position).

dP :en Shows that auto decel pressure switch is pressed on
dP : on or off | Autc decsl (Mo operation of control lever).

pressure swiich | dP : oFF Shows that auto decel pressure switch is releasad off
(Operation of control lever).

Pb:on Shows that power boost switch is pressed on

Power (Activatad).
FbionorofF | pogst switch Pb : oFF Shows that power boost switch is released off
(Canceled).

Group 3

oP jon Shows that travel oil pressure switch is pressed on
Travel il (Mo operation of travel control lever).

oF ton orofF | bessure switch | oP : oFF Shows that travel oil pressure switch is released off
(Operation of travel control lever).
od - on o oEE Cine touch odeon Shows that one touch decsl switch 5 pressed.
' decel switch od : oFF Shows that one touch decel switch is released.
b - - Travel alaim br:on Shows that travel alarm funclion is selected.
r.onore switch br:oFF Shows that travel alarm funciion is cancelad.

PH :on Shows that preheat switch is pressed.

PH:onorofF | Preheat switth | py . oFF Shows that preheat switch is released.

A HYUNDAI
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Group Display Mame Description

Ho :on  Shows that hourmester is activated by CPU controllar.

Ho : on or oFF | Hourmeter Ho : oFF Shows that hourmstar is turned off.

nr:on  Shows that neutral relay for anti-restaring function is
activated(Engine start is possible).
nr:oFF Shows that neutral relay is tumed off to disable the

Meutral relay
nr :on or oFF | (Anti-restart

i
relay) engina restart.
tz:on  Shows that travel speed solencid is activated
, Travel speed (High speed).
t= :onoroFF solenoid tz : oFF Shows that travel speed solencid is released
(Low speed).
PS:on Shows that power boost soclenoid is activated to
Group 4 PS - on or oEF Power boost maximize the power(Powser up).
' - solenocid PS : oFF Shows that power boost solencid is turmmed off{Cancel
the power boost function).
ba - o1 oFF Boom priority be :on Shows that boom pricrity solencid is activated.
-ehaore solencid bs @ oFF Shows that boom pricrty solencid is relzased.

Ru : on Shows that travel buzzer is activatad.

Ru : on or oFF | Travel alarm Ru :aFF Shows that travel buzzer is cancslad.

bz flow cut off | FS zon Shows that max flow cut off solenoid is activatad.

Gl il 5 s solaenoid FS : oFF Shows that meax flow cut off solenoid is releassd.

PR :on Shows that preheat relay is activated.

PR - on or offF | Preheat relay PR : oFF Shows that preheat relay is released.
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2) Error Codes Table After ignition on, push 2 times the buzzer stop & select
switch simultaneously, to get into the error code group.

Fauit code No. Description Fault code No. Description
1 Short circuit in govemor motor system 41 Hydraulic oil temperature sensor circuit is shorted to ground
2 Potentiometer circuit is shorted to Viec(5V) or battery + 42 Fuel level sensor circuit is shorted to ground
3 Short circuit in pump EPPR valve system 43 Coolant temperature sensor circuit is shorted to ground
4 Short circuit in boom down EPPR valve system (OPTION) 44 Boom up pressure sensor circuit is shorted to power supply(24V) line  (OPTION)
5 Short circuit in travel speed solenoid system 45 Hydraulic oil temperature sensor circuit is open or shorted to battery +
6 Short circuit in power boost solenoid system 46 Fuel level sensor circuit is open or shorted to battery +
7 Short circuit in max flow solenoid system 47 Coolant temperature sensor circuit is open or shorted to battery +
10 Short circuit in hour-meter system 48 Boom up pressure sensor circuit is open or shorted to ground (OPTION)
11 Accel dial circuit is shorted to Vee(5V) or battery + 49 Engine preheater circuit is shorted to battery +
12 P1 pressure sensor circuit is shorted to power supply(24V) line (OPTION) 51 Boom priority solenoid circuit is open or shorted to ground
13 P2 pressure sensor circuit is shorted to power supply(24V) line (OPTION) 56 Travel alarm buzzer circuit is shorted to battery +
14 P3 pressure sensor circuit is shorted to power supply(24) fine (OPTION) 58 Boom priority solenoid circuit is shorted to battery +
L Boorm down pressure circuit is shorted to power supply(24V)ine  (OPTION) (Not all error codes are applicable for the R110-7)
16 Govemor motor circuit is open or shorted to ground
17 Potentiometer circuit is open or shorted to ground
18 Pump EPPR valve circuit is open or shorted to ground
19 Boom down EPPR valve circuit is open or shorted to ground (OPTION)
20 Travel speed solenoid circuit is open or sherted to ground
2 Power boost solenoid circuit is open or shorted to ground
2 Max flow solenoid circuit is open or shorted to ground
25 Hour-meter circuit is open or shorted to ground
26 Accel dial circuit is open or shorted to ground
27 P1 pressure sensor circuit is open or shorted to ground (OPTION)
28 P2 pressure sensor circuit is open or shorted to ground (OPTION)
29 P3 pressure sensor circuit is open or shorted to ground (OPTION)
30 Boom down pressure sensor circuit is open or shorted to ground (OPTION)
Hn Engine preheater circuit is open or shorted to ground
32 Travel alarm buzzer circuit is open or shorted to ground
33 Alternator circuit is open or shorted to ground
34 Controller input voltage is below 18V
35 Controller input voltage is over 38V
36 Communication error with cluster
a7 Engine speed sensor circuit is open or shorted to ground
38 Anti-restart relay circuit is open or shorted to ground
39 Accel actuator does not stop at a target position
40 There is more than 500mpm difference between target speed and actual speed
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3) Engine Error Codes List for R290/360LC-7 (Cummins QSB/QSC)

Fault code No. | Description Description Fault code No. Description Descnptnon
11 ECM internal har dwarg eror. ;;ogs_lnle no_ fﬂ_ef:t Dr _englne may run rough or not 000 J;;»: a\;cgﬁg; c::ltercstfn;} I:;mbmnt air pressure Englne power derate.
115 No engine speed or position signal detected at | Engine power derate. 0% Engine speed signal indicates engine speed has | Fuel to injectors disabled until engine speed falls
pin 17 of the engine hamness. Possible white smoke. exceeded the overspeed limit. below the overspeed limit.
- No engine speed or position signal detectedat | No engine speed and position backup for main | Coolant level signal at pin 37 of the engine Power and/or speed derate and possible engine
pin 9 of the engine hamess speed/pasition sensor. 235 | hamess indicates coolant level is low. shutdown if engine protection shutdown feature
122 High voltage detected at the boost pressure Engine will derate to no-boost fueling. is enabled.
sensor signal pin 45 of the engine hamess. ) I Vehicle speed signal on pins 8 and 18 of the Engine speed limited to "Max. Engine Speed
123 Low voltage detected at boost pressure sensor Engine will derate to no-boost fueling. machine hamess has been lost. without VSS". Cruise control, gear-down
™" | signalpin 45 of the engine harness. S 241 protection and the road speed governor will not
High voltage detected at throttle position signal | Engine idles when idle validation switch indicates work. Trip information data that is based on
131 pin 30 of the machine harmess. | idle and ramps up to a default set speed when - — . | mileage will be incorrect.
the idle validation switch indicates off-idle. Possible tampering has been detected on the Engine speed limited to " Max. Engine Speed
Low voltage detected at throttle position signal Engine idles when idle validation switch indicates vehicle speed circuit pins 8 and 18 of the mach- | without VSS". Cruise control, gear-down
132 pin 30 of the machine harness. idle and ramps up to a default set speed when 242 ine hamess protection and the road speed governor will not
the idle validation switch indicates off-idle. work. Trip information data that is based on
133 High voltage detected at remote throttle position | Engine will not respond 1o remote throttle input. B B N SN i mileage will be incorrect.
signal pin 9 of the machine hamess. S Error detected in the exhaust brake relay enable | Exhaust brake will not work.
134 Low \mftage detected at remote throttle position | Engine will not respond to remote throttle input. n a8 | circuit at pin 42 of the engine hamess. i
| signal pin 9 of the machine hamess. ) B | 245 Error detected in fan clutch relay enable circuitat | Electronic control; module(ECM) can not control
| High voltage detected at oil pressure signal pin Default value used for oil pressure. pin 41 of the engine hamess. the engine cooling fan. Fan will rernain on or off.
15 | 33ofthe engine hamess. No engine protection for oil pressure. B é : High voltage detected at the fuel temperature | Default value used for fuel temperature.
“ Low voltage detected at oil pressure signal pin 33 | Default value used for oll pressure. ' sensor signal pin 35 of the engine hamess. Possible low power.
| of the engine harmess. No engine protection for oil pressure. 265 Low voltage detected at the fuel temperature Default value used for fuel temperature.
| Oil pressure signal indicates oil pressure below | Power and/or speed derale and possible engine sensor signal pin 35 of the engine harness. | Possible
143 | the low engine protectian limit. shutdown if engine protection shutdown feature 268 Fuel pressure in the accumulator is not changing | Power -
| S is enabled. with engine operating conditions. Engine may ru run 1 rough.
144 | High voltage detected at coolant temperature | Default value used for coolant temperature. - Low or no current detected on front pumping Low power or poor performance.
" | signal pin 23 of the engine hamess. | No engine protection for coolant temperature. 2n control valve return pin 21. (Set only during
145 Low voltage detected at coolant temperature Default value used for coolant temperature. . cantrol valve click test) S
signal pin 23 of the engine hamness. No engine protection for coolant temperature. 272 | High current detected on frant pumping control Low power or poor performance. Possible
Coolant temperature signal indicates coolant Power derate and possible engine shutdown | valve return pin 21. damage to the ECM.
146 temperature has exceeded the minimum engine | feature is enabled. Low or no current delected on rear pumping Low pawer or poar performance.
protection limit. 273 control valve return pin 15. (Set only during
A frequency below a calibrated value has been | Engine will not respond to changes in frequency | control valve click test) N
147 detectected at the frequency throttle signal pin4 | throttle. Engine will go to low idle. 574 | High current detected on rear pumping control | Low power or poor performance. Possible
of the engine hamess. _ |vaherewmpints. damage to the ECM. o
A frequency below a calibrated value has been | Engine will not respond to changes in frequency o075 Engine ECM has detected a failure inthe front | Low power o poor perfermance.
148 detectected at the frequency throttle signal pin4 | throttle. Engine will go 1o low idle. | pumping element. N
of the engine hamess. | o76 High current detected on injection control valve | Injection Control Valve is shutdown and engine
Coolant temperature signal indicates coolant | Speed derate and possible engine shutdown if | return pin 7. will not run. Possible ECM damage.
151 temperature has exceeded the maximum engine | engine protection shutdown feature is enabled. 277 Engine ECM has detected a failure inthe Low power. Engine may not run.
protection limit. - | injection controlvalve. T
- High voltage detected at intake manifokd Default value used for intake manifold temperature. 278 Error detected in ift pump circult at pin 11 of the Possible low power, engine may die, run rough
temperalure signal pin 34 of the engine hamess. | No engine protection for intake manifold temperature. engine hamess. or be difficult to start.
= Low voltage detecled at intake manifold temper- | Default value used for intake manifold temperature. Low or no current detected on injection control | Low power. Engine may not run.
ature signal pin 34 of the engine hamess. Mo engine protection for intake manifold temperalure. 279 valve retum pin 7. (Set only during control valve
| Intake manifold air temperature signal indicates | Speed derate and possible engine shutdown if - click test) - _
155 | intake manifold air temperature is above the engine protection shutdown feature is enabled. 281 Engine ECM has detected a failure in the front | Possible no effect or engine power derate.
maximum engine protection limit. - ) pumping element. — — R .
- Air conditioner clutch driver signal indicatesa | Air conditioner clutch will nat operate. 280 Engine ECM has detecled a failure in the rear Possible no effect or engine power derate.
short to ground when commanded on. e pumping element. e e
211 Machine specific fault code has occurred. No effect on engine performance. High voltagtls detected at main engine . ECM will use [.he eng!ne position signal as a
- High voltage detected at ambient air pressure Engine power derate. 283 spegdfposmon sensor voltage supply pin 8 of the | backup. Possible white smoke and power loss.
signal pin 32 of the engine hamess. engine harness. |
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284

297

Fault code No.

Description
Low voltage detected at main engine speed/ po-
sition sensar voltage supply pin 8 of the engine
hamess.

Description
"ECM will use the engine position signal as a
backup.
Possible white smoke and power loss.

High voltage detected at machine pressure
signal pin 48 of the machine harness.

Default value used for machine pressure. Lose
ability to control machine pressure.

298
319
328
329

348
352

381

382

387

415

418

422

431

Low voltage detected at machine pressure signal
pin 48 of the machine hamess.

Power to the real time clock has been interrupted
and its setting is no longer valid.

Engine ECM has detected a failure in the rear
pumping element.

Engine ECM has detected an overpumping
failure in the CAPS pump.

Auxiliary speed signal frequency indicates the

frequency is above a calibrated threshold value.

Low voltage detected at engine position sensor
+5 VDC supply, pin 10 of the engine hamess.

Default value used for machine pressure. Lose
ability to control machine pressure.

Time stamp in ECM powerdown data will be
incorrect.

Low power. Engine may not run.

Engine power derate, engine may die.

Engine will go to idle and lose ability to control
speed of the auxiliary device.

Default value used for sensors connected to this
+5 VDC supply. Engine will derate to no-boost
fueling and loss of engine protection for oil
pressure, intake manifold pressure, and ambient
air pressure.

‘Error detected in cold start aid relay 1 enable
circuit at pin 41 of the machine hamess.

Intake air heater can not be fully energized by the
ECM.
Possible white smoke and/or hard starting.

Error detected in cold start aid relay 2 enable
circuit at pin 31 of the machine harness.

Intake air heater can not be fully energized by
the ECM.

| Possible white smoke and/or hard starting.

High voltage detected at machine hamess sens-
or +5 VDC supply pin 10 of the machine hamess.
| Default value used for sensors connected to this

High voltage detected at the engine hamess
sensor +5 VDC supply pin 10 of the engine
harness.

Sensors connected to this +5 VDC supply(i.e.
remote throttle position sensor) will not function.

+5 volts supply. Engine will derate to no-boost
fueling and loss of engine protection for cil
pressure, intake manifold temperature, and
coolant temperature.

High voltage detected at the throttle position
sensor +5 VDC supply pin 29 of the machine
harness.

Engine idles when idle validation switch indicates
idle and ramps up to a default set speed when
idle validation switch indicates off-idle.

Oil pressure signal indicates oil pressure below
the very low engine protection limit.

Water-in-fuel signal indicates the water in the fuel
filter needs to be drained.

Vollaga detected Slmullaneously on both the
coolant level high and low signal pins 27 and 37
of the engine hamness...OR...no voltage detected
on either pin.(Fault is active for switch type
coolant level sensors only)

Speed derate and possible engine shutdown if
| engine protection shutdown feature is enabled.

Excessive water in the fuel can lead to severe
fuel system damage.
No engine protection for coolant level.

Low voltage detected at water-in-fuel signal pin
40 of the machine hamess.

Idle validation signals on pins 25 and 26 of the
machine harness indicate voltage detected

| simultaneously on both pins...OR...no voltage

detected on either pin.

No water-in-fuel protection.

No effect on performance, but loss of idle
validation.
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Fault code Mo.

432

Description
Idle validation signal at pin 26 of the machine
harness indicates the throttle is at the idle
position when the throttle position signal at pin 30
| of the machine hamess indicates the throttle is
not at the idle position...OR...idle validation signal
at pin 26 of the machine hamess indicates the
throttle is not at the idle position when the throttle
position signal at pin 30 of the machine hamess
indicates the throttle is at the idle position.
Boost pressure signal indicates boost pressure is
high when other engine parameters(i.e. speed
and load) indicate boost pressure should be
low...OR...boost pressure is low when other
engine parameters indicate it should be high.

Description
Engine will onlyidle.

Possie overfusiing during acoaleralion
Increase in black smoke.

442

489

493

515

516

524

All data gathered by the ECM since the last key
on(i.e.faults, trip information data. efc.jwas not
stored to permanent memory at the last key off.

Voltage detected at ECM power supply pins 38,
39, 40 and 50 of the engine harness indicates the
ECM supply voltage fell below 6 VDC.

Voltage detected at ECM power supply pins 38,
39, 40 and 50 of the engine hamess indicates the
ECM supply voltage is above the maximum
system voltage level.

Low voltage detected at throttle position sensor
+5 VDC supply pin 29 of the machine hamess.

Low voltage detected at machine hamess sensor

| +#5VDC supply pin 10 of the machine hamness.

Fuel pressure signal indicates that fuel pressure
| has exceeded the maximum limit for the given
| engine raling.

| High voltage detected at fuel pressure sensor

signal pin 46 of the engine hamess.
Low voltage detected at fuel pressure sensor
signal pin 46 of the engine hamess.

Intake manifold temperature signal indicates
intake manifold temperature is above the minm-
‘um engine protection limit.

Auxl[lar}r speed signal I‘fequency indicates the
frequency is below a calibrated threshold value.
ECM has detected a circuit failure on the injection
control valve certifier circuit,

High voltage detected at the auxiliary +5 VDC
sensor supply voltage pin 49 of the engine
hamess.

Low vonage detected at the auxunary +5VDC

sensor supply voltage pin 49 of the engine

| harness.

Error detected on the high speed governor droop
selection switch in put pin 24 of the engine
harness.

None on performance. Fault code table, trip
information data, maintenance monitor data,
trending data and user activated datalogger data
may be inaccurate.

Engine will die or run rough.

“None on performance.

| Engine idles when idle validation switch indicates

| idle and ramps up to a default set speed when
idle validation switch indicates off-idle.

Sensors connected to this +5 VDC supply (i.e.
remote throttle position sensor) will not function.
Fuel pumping is stopped until pressure returns to
normal. Possible fuel pump damage may resuit.

Low power, reduced performance.
Low power, reduced performance.

"Power derate and possible engine shutdown if
engine protection shutdown feature is enabled.
Engine will go to idle and lose ability to control
‘speed of the auxiliary device.

Slight loss of performance.

Auxiliary device will not function.
Auxiliary device will not function.

| Operator can not select altemate high speed
govemor droop. Normal droop is used.
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Fault

code No.

527

Description

| Error detected in the dual output driver "A" circuit

pin 5 of the machine harness.

Description
The device being controlled by the dual output
driver "A"signal will not function properly.

528

529

539

Error detected on the torque curve selection
switch input pin 39 of the machine harness.
Error detecled in the dual output driver "B" circuit
pin 1 of the engine harness.

Normal torque curve is used.
The device being controlled by the dual output
driver "B" signal will not function properly.

Open circuit failure of the injection control valve
transorb pin 6 of the engine hamess.

551

599

611

768

Idle validation signals on pins 25 and 26 of the
machine harness indicate voltage detected
simultaneously on both pins.

Software has initiated an engine shutdown based |

on machine sensor inputs

|Engine will onlyidle.

Low power, possible ECM damage.

Engine will shutdown.

ECM detected the engine has initiated a
protection shutdown or has been keyed off while
above a specified load limit.

Error detected in the output device driver(VGT or
transmission shift modulation signal) signal pin

21 of the machine hamess.

No effect.

| Can not control the VGT or transmission, depend-
ing on application.

Operalor can not select alternate torque curves.

# Some fault codes are not applied to this machine.
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3) Engine Error Codes List for R450LC-7 (Cummins QSM)

1

115

121

122

123

131

132

133

134

135

143

144

145

147

148

151

153

155

187

Fault code No. |

Reason

Error internal to the ECM related to memery
hardware failures or internal ECM voltage
supply circuits.

No engine speed signal detected at both

) englne DOSINOH sensor circuits.

T

| Effect{only when fault code is active)
Engine will not start.

Engine will die and will not start,

No engine speed signal detected from one of
_the englne posmorl sensor _(:lrcuns

High voltage detected on the intake manifold
pressure circuit.
Low voltage detected on the intake manifold
pressure circuit.

High voltage detected at the throttle | posmon
signal circuit.

None on performance.
Derale in poWef oul[iut of the engine.

Derate in power output of the engine.

| severe Erate{po?rw and speéd), Limp home

power only.

Low voltage detected at the throttle position
signal circuit.

Severe derate(power and speed). Limp home
power only.

High voltage detecled at the remote throttle

position signal circuit.

Low voltage

msmon signal c:rcwt

High voltage detected at the oil pressure

| circuit.

| Low voltage detected at the oil pressure
circuit. B
Oil pressure signal indicates oil pressure

below the low oil pressure engine protection

limit.

High voltage detected at the coolant
temperalure circuit.

| Low voltage detected at the coolant
| temperature circuit.

at the frequency throttle signal pin of the
| actuator hamess connector at the ECM.

| A frequency of more than 100Hz was detected
at the frequency throttle signal pin of the
actuator hamess connector at the ECM.
Coolant temperature sngnal indicates coolant
temperature above 104 C(220°F).

High voltage detected at the intake manifold
temperature circuit.

Low voltage detected at the intake manifold
temperature circuit.

Intake manifold temperature sig sngnal indicates
temperature above 87.8"C(190°F).

Low voltage detected on the ECM voltage
supply line to some sensors(VSEN2 supply).

detected at the remote throttle.

A frequency of less then 100Hz was detected

None on performance if remote throttle is not
used.

‘None on performance if remote throttle is not
used.
No engine protection for oil pressure.

'No engu'le'p'rdteclicn for oil pressure.

| Progressive power and speed derate with
increasing time after alert. If engine protection
| shutdown feature is enable, engine will shut
down 30 seconds after red lamp starts
flashing.
Possible white smoke. Fan will stay on if
controlled by the electronic control module
(ECM). No engine pratection for coolant
lemperature.
| Possible white smoke. Fan will stay on if
controlled by electronic control module (ECM).
No engine protection for coolant temperature.
Calibration dependent power and speed
derate.

Calibration depand'erit power and speed
derate.

Progressive power derate with increasing time
after alert. If engine protection shutdown
feature is enabled, engine will shut down 30
seconds after red lamp starts flashing.
Possible white smoke. Fan will stay on if
controlled by electronic control module (ECM).
No engine protection for coolant temperature.

Possible white smoke. Fan will stay on if
controllied by electronic control module (ECM).
 No engine protection for coolant temperature.

Progless:lve power derate with i increasing time
after alert. If engine protection shutdown
feature is enabled, engine will shut down 30
seconds after red lamp starts flashing.

Engme will run derated. No engine prolectaun
for oil pressure and coolant level.
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Fault code MNo.

211

212

213

214

219

241

242

245

287

Reason

Additional machine magrﬁsiEEaaé;nave
been Check ECM's for
diagnostic codns

High voltage detected at the oil terrperature
circuit.

Low vollage detected at the oil temperature
circuit.

Qil temperalure signal indicates oil temperate
above 123.9°C(225°F).

Low oil level was detected in the Centinel™
makeup oil tank.

High voltage detected at the ambient air
pressure circuit.

Effect{only when fault code is active)

None on engine performance.

No engine protection for oil temperature.

| No engine protection for oil temperature.

Progressive power derate with increasing time
after alert. If engine protection shutdown
feature is enabled, engine will shut down
30sec after the red lamp starts flashing.

None on performance. Centinel™ deactivated.

| Derate in power output of the engine.

Low voltage detected at the ambient air
pressure circuit.

Incorrect voltage detected at the Centinal™

‘actuator circuit by the ECM.

| Derate in power output of the engine.

] E
| None on performance. Centinel™ deactivated.

High voltage detected on the ECM voltage

 supply line to some sensors(VSEN2 supply).

Enéi;e will run derated. No eﬁeﬁdtéc-ﬁbn f
for oil pressure and coolant level.

Engine speed signal indicates engine speed is
greaterrthan 2730 rpm.

Coolant level signal indicates coolant level is
below the normal range.

Duty cycle of the throttle input signal to the
primary or secondary engine for multiple unit
synchronization is less than 3 percent or more
than 97 percent.

The ECM lost the vehicle speed signal.

Invalid or inapprq:-rié'le vehicle speed sngna]
detected. Signal indicates an intermittent
connection or VSS tampering.

Less than 6 VDC detected at fan clutch circuit
when on. Indicates an excessive current draw

Fuel shutoff valve closes until engine speed
falls to 2184 rpm.
Progressive power derate with increasing time
after alert. If engine protection shutdown
feature is enabled, engine will shut down 30

| seconds after red lamp starts flashing.
All er'bg|ne'.-:[|:-r1ma|r'3|r and secondary) are shut
down with increasing time after alert if hard-
coupled. Only secondary engines are shut
down with increasing time after alert if soft-

| coupled. S
Engme speed limited to maximum englne
speed without vehicle Epeed Sensor parameter
value Cruise Control. Gear-Down Protection
and Road Speed Governor will not work

| (automotive only).

Engine speed limited to maximum englne
speed without vehicle speed sensor parameter
value Cruise Control. Gear-Down Protection
and Road Speed Governor will not work
(automotive only).

| The fan may stay on at all times.

from the ECM or faulty ECM output circuit. |

Less than 6 VDC detected at FSO circuit when
on. Indicates an excessive current draw from
the ECM or a faulty ECM output circuit.

Externally supplied voltage detected going to
the fuel shutoff solenoid supply circuit.

The ECM expected information from a
multiplexed device but did not receive it soon
enough or did not receive it at all.

The ECM expecled info from a mulhplexed
device but only received a portion of the
necessary information.

The machine vehicle electronic control unit
(VECU) detected a fault with its throttle pedal.

The ECM turns off the FSO éupply voltage.

| The engine will shut down.

| None on performanne Fuel shutoff valve
stays open.

| At least one multiplexed device will not operate
properly.

| :

| At least on multiplexed device will not operate
properly.

| The engine will only ide.

A HYUNDAI

HEAVY INDUSTRIES CO.LTD.
Construction Eauinment




Fault code No. Reason Effect(only when fault code is active)
. = e = e e Fault code No. Reason Effect{only when fault code is acirve)
The machine vehicle electronic control unit engine will not respond to th ot e e —— -
288 (VECU) detected a fault with its remote throttle. mmngg' SRR High voltage detected on the ECM voltage Engane is derated to no air setting.
High voltage detected at the machine No engine prolec‘hon for machine temperature. = 1 sgpply SO Bofia sl (VAEM 1 Sppk-l Ty E—
| pin of the 31-pin | High valtage detected on the ECM voltage Engine will only idle.
203 temperature sensor signal pi -pi 387 ;
machine connector. supply line lo the throtle(VTP supply).
ected i ion for machi 3 Qil pressure signal indicates oil pressure ngressrve power - derate with i increasing time
Lowvcrtage det at the machine i N engine protecion for Sl B below the very low oil pressure engine from alert. If engine protection shutdown
294 temperature sensor signal pin of the 31-pin 415
machine connector. protection limit. feature is eﬁnablrgé:l l:nr:gnule agliﬂs;;l down 30
- s e . = o ~seconds after ps shing.
295 g:gﬁ;;; e Ly T ey, anar.  (Ergusiedesid bno Ak seiing. 4ia Water has been detected in the fuel filter. Possible white smoke, loss of power, or hard
S S R e S Slamng
High voltage detected at the machine pressure | No engine protection for machine pressure. = ooy : "
297 se?,w, sgal pin of the 31-pin machine S el £ 419 An error in the intake manifold pressure Engine is derated to no air sefting.
connector, sensor signal was detected by the ECM. - i
o Low voltage detected at the machine pressure | No engine protection for machine pressure. Voltage detected simultaneously on both the | No engine protection for coolant level,
I pin of the 31-pi hi 422 coolant level high and low signal circuits OR
208 im‘?m P iho 31-pin achine no voltage detected on both circuits. B S
Engine shutdown by device other than key No action taken t by the ECM. 4 Communication between the ECM and the | None on performance. J1939 devices may
209 su:gch before pro;z engine cool down o /1939 data link has been lost. not operate.
resulting in filtered load factor above maximum 428 | High voltage detected at water-in-fuel sensor. | None on performance.
shudownthreshold. | 429 | Low voltage detected at water-in-fuel sensor. | None on performance.
311 Cl.:ner;ld dg;feded at No.1 injector when voltage | Current to injector is shut off. o Voltage detected snmuhaneously on both the None on performance.
- ). S —— | idle validation off-idle and on-idle circuits. -
312 Ct;rr:‘r;ld da:'ec{ed at No.5 injector when voltage | Current fo injector is shut off. Voltage detected at idle validation on-idle Engine will only idle.
- Baumed o E—— circuit when voltage at throttle position circuit
313 Current detected at No.3 injector when the Current to injector is shut off. 432 indicates the pedal is not at idle OR vollage
- voltage is turned off | - detected at idie validation off-idle circuit when
Current detected at No 6 injector when the | Current to injector is shut off, voktage &t theolife poshion creuk indicates the
314 voltage is turned off. pedal is at idle. -
ol PEpry—— o 1 iniectne is cht —— Voltage signal at intake manifold pressure Derate to no air setting.
315 mgemc% No.2 injector when the Current to injector is shut off, 133 circuil indicates high intake manifold pressure
= s = e but other engine characteristics indicate intake
319 Real time clock lost power. None on performance. Data in the ECM will manifold pressure must be low. |
- ot have accurate time and date information. Supply voltage to the ECM fell below 6.2 VDC | Possible no noticeable performance effects
391 Current detected at No.4 injector when the Cument to injector is shut off. 434 for a fraction of a second OR the ECM was not | OR possibility of engine dying OR hard
vcllags is urned on. allowed to power down correctly (retain battery | starting. Fault information, trip information and
o0 Mo current detected at No.1 injector when the | Current 1o injector is shut off. voltage for 30 seconds after key off). mainlenance monitor data may be inaccurate.
voltage is turned on. e 435 An error in the oil pressure sensor signal was | None on performance. No engine protection
aza No current detected at No.5 injector when the | Current to injector is shut off, detected by the ECM. | for oil pressure.
voltage is turned on, o B 441 Bal‘tery w:ltage below normal operating level. | Possible no noticeable performance effects
554 No current detected at No.3 injector when the | Curent to injector is shut off . OR possibility of rough idle.
| voltage is turned on. - o 442 ] Ery_upl_tage below normal operating level None on performance. B
a5 No current detected at No.6 injector when the | Current to injector is shut off, Low voltage detected on the ECM voltage Engine will only idle.
| voltage is turned on. i i - 443 supply line to the throttle(s) (VTP supply). .
234 Mo current detected at No.2 injector when the | Current to injector is shut off. ;ﬂ\uatlllarwr speed frequency on input pin Engine will only idle.
voltage is turned on. o o 489 indicated that the frequency is below a
g5 No current detected at No.4 injector when the | Current to injector is shut off, | calibration dependent threshold. =
e voltage is turned on. - | Less than 17.0 VDC detected at the dual No action taken by the ECM.
Severe loss of data from the ECM. Possible no noticeable performance effects 527 | output A signal pin of the 31-pin machine |
41 OR engine dying OR hard starting. Fault fonneclor. S
information, trip information and maintenance Less than 17.0 VDC delected at the dual No action taken by the ECM.
| monitor data may be inaccurate. 528 output B signal pin of the 31-pin machine
343 Internal ECM error. Possible none on performance or severe connector. =
o . | derate. 509 | Less than 17.0 VDC detected at the dual No action taken by the ECM.
| A frequency [eé]realer than calibrated threshold | Calibration dependent power and speed f output B o} C :
349 was detected at the tail shaft governor signal | derate. 551 No voltag s:muilaneous on both Engine will only idle.
o pin of the 31-pin machine connector. T e——— the idle validation off-idle and on-idle circuits. - B -
352 Low voltage detected on the ECM voltage Engine is derated to no air setting. 581 High voltage detected at the fuel inlet Fuel inlet restriction monitor deactivated.
supply line to some sensors (VSEN 1 supply). restncllon sensor signal pin.
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Fault code No. Reason Effect(only when fault code is active)

582 [ Low voltégié_detected at the fuel inlet restriction | Fuel inlet restriction monitor deactivated.
sensor signal pin ]

583 Restriction has been detected at the fuel pump | Fuel inlet restriction monitor warning is set.
inlet.
High battery voltage detected by the battery Yellow lamp will be lit until high battery voltage

596 voltage monitor feature. condition is corrected. ____
ICON™ has restarted the engine three times | Yellow lamp will be lit until low battery voltage
within three hours due to low battery voltage condition is corrected. The ECM may

E (automotive only) OR low battery voltage increase idle speed and deactivate idle

59 detected by the battery voltage monitor decrement switch if idle speedup is enabled.

feature. The engine will run continuously if ICON™ is
_ active (automotive only).

598 Very low battery voltage detected by the Red lamp lit until very low battery voltage
battery voltage monitor feature. condition is corrected.
Engine shutdown by operator before proper No action taken by the ECM.

611 engine cool down resulting in filtered load
factor above maximum shutdown threshold. | B

951 A power imbalance between cylinders was Engine may have rough idle or misfire.
detected by the ECM.
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4) Explanation of Error Code System(Self Diagnostic System)

1. OUTLINE
When any abnermality occurs in the NEW CAPO system caused by electric parts malfunction and by
open or short circuit, the CPU controller diagnoses the problem and sends the error codes to the
cluster and also stores them in the memory.
The current or recorded error codes are displayed at the error display mode selected by touching
SELECT switch 2 times while pressing BUZZER STOP switch.

2. CURRENT ERROR DISPLAY
Cluster displays Co : Er and makes buzzer sound itself to wam the communication error when
communication problem caused by wire-cut or malfunction of the CPU controller occurs.
Cluster displays real time error codes received from CPU controller through communication. In case
of no problem it displays cHeck Er : 00.
If there are more than 2 error codes, each one can be displayed by pressing A and W switch
respectively.
Examples :
1) Communication Error
Co : Er & Buzzer sound

2) No problem
cHeck Er: [0][0]
3) 4 Error codes(03, 06, 10, 43) display

cHeck Er: [0](3]

Press ¥ Press W Press W
@.—»@@-—:—-@—p-.—ﬁ- No change
Press & Press A .
Memorised errors:
3. RECORDED ERROR DISPLAY only visible at “IGNITION ON”

The recorded error can be displayed only when the key switch is at ON position.
Examples : 5 Recorded error codes(03, 06, 10, 20, 32) display

mme Er:  [0][3]
Press ¥ Press W Press W
@E"‘— @@*‘—-@*——-@"— [3][2] — Nochange
Press & Press & Press A Press & Press &

4. DELETE ALL RECORDED ERROR CODES
Select recorded error(nme Er) display and press engine (38 and select switch [E) at the same time for
2 seconds or more.  Cluster display changes to mme Er : 00, which shows that CPU controller
deleted all the recorded error codes in the memory.
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1-13. Malfunction of Cluster or Mode Selection System

» Check display of cluster first 5 sec after ignition on: CLUSTER
All lamps should light up, with buzzer sound POW (IG) |— brown
GND [— black
* If nothing appears, check on cluster: - Feed line (Brow ) 24V FT€§ :ﬁﬁ}fw
- Ground line (Black) GND

In case of no feed voltage: check fuse for cluster, power relay, wiring

 If display is blurred or some lamps do not lighten up — replace cluster (or light board inside)

e Check display of cluster: If “ Co Err” appears, it indicates:

serial communication problem between cluster and CPU

* Check Rx & Tx Voltage on cluster: - Serial- (Rx) line, input (Yellow) 12V
- Serial+(Tx) line, output (Blue) 4V
In case of no voltages: check wiring (Rx & Tx lines)
In case of voltages: — replace CPU

e Check LED’s on CPU:

Green: Normal condition
None: Feed poblem (24V) to CPU

Yellow & Green: Communication problem = “Co Err”

Red & Green:  CPU problem — replace CPU

CPU
* Check | cHECk | warning light on cluster

* In case of blinking — replace CPU

e Check also Error Code system (see previous)

A HYUNDAI
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1) CPU Check(Troubleshooting)

F. MALFUNCTION OF CLUSTER OR MODE SELECTION SYSTEM

% Before carrying out below procedure, check all the related connectors are properly inserted.

INSPECTION PROCEDURE
rause ﬂﬂlllt?uy
YES No power supply to | Check fuse
See if all lamps the CPU controller
ves |off in the CPU cPU FA'U%E
ConkoNa S b CPU failure Replace
o7 COMMUNICATION
L Y R G FAILURE
See fCo Er N :
on the cluster f
o Yo
NO Y R G - @
0
- oK
Check connection Cluster failure Replace
between CN-51
@ — (29) - CN-5(10) or H
CN-51(30) - CN- .
5(11) . e No connection Check and repair
KEY OFF
WIRING DIAGRAM CPU CONTROLLER
o
CLUSTER XB6
POWER 1G(24V) 24 ° oK
GND wh ¥
= | 22V 3 10 29 NOAMAL
= 4V - 4 £ 55 OPERATION
CN-56 CN-5 CN-50
FUSE
=3
NO.9(CPU)
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CPU CONTROLLER CHECK WARMING LAMP

CPU
CHECK

(1) Communication problem with CPU controller makes the lamp
blinks and the buzzer sounds.

(2) With lamp biinks all of the lamp on the cluster LCD will be OFF
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2) Self Diagnosis for CPU controller

Page200

PAAT 83 3 INE-22201
i =

R210LC-7

LED Lamp

Trouble

Service

G is Turned on

Normal

R are Trouble on CPU or Change the controller
Turned on ROM
Gand Y are Trouble on serial Check serial lines
Turned on communication line | between controller
and cluster.
Three LED Trouble on CPU Check the input
Are turned on controller power power wire(24V) of
controller.
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3) Emergency Procedure, in case of faulty CPU
3-1) ASSURING PUMP POWER CONTROL VIA EMERGENCY RESISTOR:

Emergency i
Resistor

&
Disconnect CN19<>CN19A Connect CN19<>CN19B p» :
Connect Resistor with CN47
It might be that this connection was already
PRINCIPLE: CN19 CN19A established during normal operation: it has
> Switch or connectors no effect as long as CN19 is connected with
> SN CN19A.
NORMAL CPU
24V /
— Plugging in the emergency resistor assures setting of fixed Eppr
] pressure, which results in machine operation, equal to “S-mode”
EMERGENCY
* CN47
\E/ZE\F;E % Emergency switch
EMERGENCY
RESISTOR

4 NORMAL (OFF)

i

EMERGENCY (ON)
First models had emergency switch instead

of connectors, but principle is the same
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3-2) ASSURING ENGINE SPEED CONTROL (Electronically controlled CMS E/G)

For B3.9, B5.9, C8.3, M11 engine:

- DISCONNECT accelerator cable from injection pump lever

- CONNECT emergency (Push-pull) cable on injection pump lever

- So, in this case MANUAL control of RPM is possible

(SEE NEXT PAGE)

For QSB, QSC, OSM engine:

ol
Disconnect CN16<>CN16A

Connec N16<>CN16B

- In emergency, engine control is ONLY possible via ACCEL DIAL:

ACCEL DIAL,
Potentiometer

CN16 CN16A
—»

AV N
A\ Nl

i
> Y

Page202

R. THROTTLE RETURN

R. THROTTLE POS SIGNAL
R. THROTTLE +5V

R. THROTTLE ON/OFF

ECM (CN93 QSB/C,
(CN95 QSM)

EE— CAN BUS
> CONNECTION
—N\—»
STANDAR
W
EMERGENCY

Sy

INJECTION
PUMP

3-3) ASSURING STARTING OF MACHINE

Connect CN92: male <> female

- In case of faulty CPU, starting is
impossible as the “anti restart function”
is active all the thime. With above
connection, the machine can “always” be
started.

% ALL EMERGENCY CONNECTORS: NEAR CPU

Connectors
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Mechanically controlled CMS E/G

4) Emergency Engine rpm Control

Emergency Cable

Emergency Engine
Throtile Lever

3. Disconnect the
connector(CN19-CN19A)

4. Connect the other
connector(CN19-CN19B)

1. Disconnect the cable
(' main cable)

2. Connect the
emergency cable

5. Connect the connector,
CN-47
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Mechanically controlled CMS E/G

5) ENGINE ACCEL ACTUATOR (not for excavators with QS-engines)

T {\~ ) 72 1 Accel actuator
. . oo
{\‘sz - ;?:'t\ \,‘?)‘f”“*:; - 2  Push-pull cable for manual control

1) ENGINE THROTTLE LEVER

Throttle lever

o SL : Stopper, low idle
o SH : Stopper, high idle

v

SLe= —SH

Accel actuator

INJECTION PUMP

EMERGENCY
CABLE

2) EMERGENCY CABLE (Push-pull cable)

It controls engine speed by connecting onto the lever of the injection pump when the malfunction of
the CPU controller or the accel actuator happen.
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6) Preparation for Emergency Operation

COMPARISTM TABLE OF PROLLX SWITCH

J-SERI1ES & T-SERIES original Circuit st Chamged Circuit erd Changed Circuit Remark
T, PROCTE SITTCH T Instal!a:l | PROLIY SUITOH is Deleted T, PROCTY S']]ITIIZH IS [Ifaleted
. 2. [W-47+  FEmer. Resistor  arg , . . 2. FEmer. Resistor iz Installed asg
Changed items ¢, Emer. Resistor is Option(Deleted)
Installed as standard, 3 F thrattle Cable is ot ian standard,
3. Emer. throttle Cable is option = * 3.Emer, throttle Cable is option
RTAMCT © ~ #2853 AE A T
A RPIOLCT @ ~ /177 R2AOLLT © #178 ~#489 RAOLLT @ #£490
Ser”i”al | 3057 R ROOOLLT © #63 ~#752 RLT ¢ 4753
' R320LLT 0 ~ 9 R3ALLY © #10
RAROLET @ ~#21 RAROLCT © #22~

Methad of |When CPU-CONTROLLER is out of ordsr, When CPU-CTHTROLLER is out u:lf arder, (lhen CPU-CONTROLLER is out E.If arder, LmI:ﬂIanElEE
Repair lease ON the Prolix Switch please connect  CH-47  with  Fmer.|please connect  DFH19B with [N-19tric box  In
" " | Resistor. which is connected with CN-194. E/G hood

£H-51 pLIN {H-51 PLURY)

IPADNIROLLER 12 CPU-TOHIROLLER
tH-7h
16 2% 1G 2%
SH-75

i8-7
N ) PP EPPRI ] ; | EFFR i
Ircuit R A R
E gy EPPR by . @
TH-AT PROL I SV TH @é
BEE Ea W T
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1-14. Accel. Actulator

Reduction gear
& potentiometer
box

Page206

Type A (General Type)

AWM=

DC motor
Cable

Nut

Ball joint
Connector

Mechanically controlled CMS E/G

Connector
Type 6P, female
1 White(Potentiometer 5V)
2 Blue(Potentiometer SIG)
Line color 3 Black(Potentiometer GND)
& description 4 )
5 Green(Motor+)
6 Yellow(Motor -)
- Check resistance
Inspection Spec : 1~2 @ (Between No.5-6)

0.8~1.2kQ (Between No.1-3)
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1-15. Engine Speed Sensor (not for excavators with QS-engines) Mechanically controlled CMS E/G

1) DETECT ACTUAL ENGINE RPM AND SEND SIGNAL TO TACHOMETER 2) INSTALLATION

A. CUMMINS ENG (B, C series)
(1) Clean contacting point of sensor.

(2) Loosen lock nut.
(3) Screw speed sensor into flywheel housing.

(4) Tum it back 135° when it contacts with gear teeth.
5L (5) Tight lock nut and connect wiring.

B. MITSUBISHI ENG

i (1) Clean contacting point of sensor.
A (2) Screw speed sensor into flywheel housing(A = 2.5+ 0.1mm).

e

3) INSPECTION

2 Gearteeth, fiywheel A. CUMMINS ENG (B, C series)

3  Lock nut, speed sensor (1) Check resistance
Flywheel housing A Clearance - SPEC: 3009

(2) Check voltage while engine run.
- SPEC : 2~-28Vac, dependent on the engine speed(rpm)

B. MITSUBISHI ENG

(1) Check resistance
© SPEC :2.3£0.2kR2

(2) Check voltage while engine run.
- SPEC : 2~28Vac, dependent on the engine speed(rpm)
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. Mechanically controlled CMS E/G
1-16. Engine rpm control System

Cluster DC Motor

Power Mode

24V olt Input
CINS0-19
CN50-30

CNS0-12
CN20-13

cNs1-21 Potentiometer

.. CNS1-22
¢ CN51-20 Gnd

|

CNS1-21 (+5V)
CNS1-23

-y

EWTS )

Accel' Dial

A HYUNDAI

Page208 HEAVY INDUSTRIES CO.LTD

Construction Eauinment



) ) Mechanically controlled CMS E/G
1-17. Hydraulic Oil Flow Control system

Cluster
24Volt
| 24V olt Input
‘ CNS0-20 CINS0-24
CNS0-30 CHNS0-8
Emergency
CNS1-21 ':"'SW Connector
CNS51-23 CN51-25
{CNS1-20 Gnd
Prolix Resister
Speed sensor
B | ) L L
Accel' Dial
A HYUNDAI
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1-18. |nput & OUtpUt S|gna| Mechanically controlled CMS E/G

1) Graphs for 4 signals

4.5
4 ///
3.5
3 - Accel'
2.9 P/Meter
2 —-—EPPR
15 -—RPM
1
0.5
0

1 2 3 4 5 6 7 8 9 10

A HYUNDA
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2) Value table

Mechanically controlled CMS E/G

Page211

Input (Volt) Output signal (\Volt) EPPR valve
Step Accel’ Potentiometer Engine rpm Pressure
Dial S mode H mode S mode H mode H/S mode
1 2.0 0.9 0.9 1020 1020 35
2 2.2 14 1.4 1110 1110 31
3 2.3 1.6 1.6 1200 1200 31
4 2.5 1.8 1.9 1310 1360 9
5 2.6 2.1 2.2 1420 1470 9
6 2.8 2.3 2.4 1520 1560 9
7 3.0 2.5 2.6 1620 1670 9
8 3.1 2.8 2.9 1730 1780 9
9 3.3 3.0 3.2 1840 1960 9
10 3.5 3.2 3.5 1950 2060 9
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1-19. Troubleshooting Guide

(® CPU Controller connectors : CN-50(1)~(18)

7-Series

Normal value

g’gtrg)r; Pin No. /(l)nupt:tut A v Remark

(1) | BOOM PRIORITY SOL. 0 24
(2) | MAX.FLOW SOL. 0 24
(3) | POWER MAX. SOL. 0 24
(4) | HOUR-METER 0 24 Actual:16V
(5) | ENGINE PREHEATER 0 24
(6) | CO. CANCEL SOL. 0 24
(7) | BATTERY 24V(+) PWR 24

CN-50 (8) PUMP EPPR(-) | 100~700 24 18Q
(9) | NC - -
(10) RS232(Program dump) | 0~5 PC Communication
(11) | ANTI-RESTART RY 0 24
(12) | ACCEL ACT(+) 1/0 24/0 Tier—1 only
(13) | TRAVEL SPEED SOL. 0 24
(14) | T/M OIL LAMP - 24 Wheel type only
(15) BRAKE FAIL LAMP - 24 Wheel type only
(16) | TRAVEL BUZZER 0 24
(17) | PREHEAT SW | 5
(18) | NC - -

Page212
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— CPU Controller connectors : CN-50(19)~(36)

Normal value

gg,[rg; Pin No. /(ljnup;;tjt A ¥ Remark
(19) | PARKING SW - - Wheel type only
(20) OVERLOAD SIG I 0~5 ‘Active’ condition
(21) ENG OIL FILTER SW I 5V Tier—1 only
(22) | NC - -
(23) | ACCEL ACT(-) O/l 0/24 Tier—1, Deactive/Active condition
(24) POWER IG PWR 24 Key 'ON'
(25) CAN_H COMM. 0~5 Tier-2, With E/G ECM
CN-50 (26) CAN_L COMM. 0~5 Tier—2, With E/G ECM
(27) CAN_SHELD - - Tier-2, With E/G ECM
(28) | GND(Main) - -
(29) SERIAL-TX COMM. 0~12 With CLUSTER
(30) SERIAL-RX COMM. 0~4 With CLUSTER
(31) | GND -
(32) RS232(+) COMM. 0~5 PC Communication
(33) | RS232(-) COMM. 0~5 PC Communication
(34) | RS232(GND) - - PC Communication
(35) NC - -
(36) | PUMP EPPR(+) 0 100~700 24 'Active' condition

Page213
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@ CPU Controller connectors : CN-51(1)~(18)

Conn
ector

Pin
No.

Input
/Output

Normal value

mA

Remark

CN-51

(1)

WORKING OIL PS

(2)

POWER MAX. SW

(3)

TRAVEL ALARM SW

(4)

E/G OIL PS

aljlolo|lo|<

Tier—1 only

(5)

NC

(6)

BOOM UP PS

(7)

24V(PRESS SENSOR)

(8)

GND(PRESS SENSOR)

(9)

ALTERNATOR LEVEL

E/G run condition

(10)

P1 PRESS SIG

500 kg/cm?2, Option

(11)

P2 PRESS SIG

T

(12)

P3 PRESS SIG

50 kg/cm?, Option

(13)

TRAVEL OIL PS

(14)

AUTO DECEL SW

(15)

WATER LEVEL SW

(16)

AIR CLEANER SW

(17)

NC

HEAVY LIFT SW,option(spare)

(18)

NC

ECONO SW ON,

BKT&ARM IN PS(domestic option)
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— CPU Controller connectors : CN-51(19)~(36)

Conn _ Input Normal value
ector Pin No. /Output A v Remark

(19) | TRAVEL Hi/Lo SW | 5
(20) | GND(POT&DIAL) - - Tier-1 only
(21) | 5V(POT&DIAL) o) 5 Tier—1 only
(22) | POT-SIG | 0.3~4.2 Tier—1, 'Active’ condition
(23) | ACCEL DIAL SIG | 1~3.4 'Active’ condition
(24) | FUEL LEVEL SENSOR | 0~5 'Active’ condition
(25) | TACHO SENSOR(-) - - Tier—1 only

CN-51 (26) | TACHO SENSOR(+) 1~28 pulse | Tier—1 only
(27) | BRAKE FAIL SW - 5 Wheel type only
(28) | T/MOILPS - 5 Wheel type only
(29) | ACCEL SW - 5 Wheel type only
(30) | NC - -
(31) | GND(SENSOR) - -
(32) | NC - - PUMP PROLIX SW(spare)
(33) WATER TEMP.SENSOR I 0~5 Tier—1, 'Active' condition
(34) | HYD TEMP.SENSOR | 0~5 'Active’ condition
(35) | NC - -
(36) | NC - -

Note]
1.if there are no remarks, 2. Tolerance : *Voltage: +1 Volt,
Electrical power condition is *Current: 30mA
Key'ON' and Neutral condition,



2. Electric System

(4 I A A R
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CN126: RS232
(4-PIN)

Lamp

Fuel sender
Fuel filler pump
Beacon lamp
Hom

Speed sensor

Heater valve

Start relay

Temp sender

Engine oil pressure switch

1
12
13
14
15
16

Diagnosis for
Hyundai CPU

B CN148:J1939
(3-PIN)
Diagnosis for
Cummins ECM on
QSB,QSC,QSM eng

R290LC-7, with QSB-engine

!

L
vvvv

Master switch

Alternator
Air cleaner switch

Box with:
- fuses
- CPU
- relays
— emergency resistor
(and/or emergency switch)
— connectors for Hyundai &
Cummins diagnosis &
software updating

Battery
Travel alarm buzzer
Battery relay

A HYUNDAI

HEAVY INDUSTRIES CO..LTD.
Construction Fauinment




2-1. Components Location (Cabin)

1 Horn switch 24  Aircon & heater switch panel
2  Cluster 25  One touch decel switch
3 Staring switch 26  Power max switch
4  Cigarlighter 27 Safety lever
5  Accel dial 28 Emergency engine control lever
6  Breaker switch {Push pull cable, up to #0062)
7  Beacon switch 29  Overload switch
8  Service meter 30 Quick clamp switch
3 9  PBreakerselecion switch 31  Prolix switch
ST 10 Cab light switch 32  J1939 serial connector
11 Travel alam stop switch (#0112 and up, TIER 1}
20 12 Preheat switch
21 13  Washer switch
22 14  Wiper switch
15  Main light switch
2 16 Speaker
17 Cassefte & radio
18 Emergency engine
N staring connector
19 Resistor
19 20 CPU confroller
20 21 RS232 senal port
12': 22 Fuse box
39 23  Master switch
24 2
25 POWER RY
2 @ = 3
27 SAFETY RY
28 (Fuse box)
A HYUNDAI
Page217 HEAVY INDUSTRIES CO.LTD.



2-2. Fuses & Relays

Page218

LOCATION: OUTSIDE OF CPU COMPARTMENT

20A][10A][5A R210LC-7 ,
w w w w
T W% % §§
=G 2|5 =
< START KEY < HEAD LAMP L. o WORK LAMP - d SPARE
&l NE31 ol axs 2| s &l oz
ROOM LAMP gmmmms «(| CABINLAMP | | | SPARE
| WUE & so 26 || 2] 2au 2| oig
ACAHEATER < FUEL CUT-OFF | < BEACON LAMP | FUVeL FPUMP
w| ofoi= siel ||| dameE (0| AuE 2| pzuz
< | WIPER MOTOR <MD-IPANR (| AC & HEATER| ( SOLENOID 3
| sioim 26 ||| 2Hn md | (K] ool o || 2] aacolss
( CcPU < CONYERTOR < HOPN « BAFETY SOL
0l a2 | 0] W) kL | eI adc0
< AC BLOWER < |CPU < CIGAR LIGHT ( SOLENQID 1
& woim |2 symaizs || e zos ||2] gaxois
«| cLusTER | cPADIO | PRE-HEAT o VR
S| meizg || =z |2 o 0 7
POWER RY AC COMP RY HONE RY
e wao| ooim Bz ol 25 Wo|
CR-35 CR-7 CR-2
SAFETY RY PRE-
HEATER
o1y wao| RY
ol WOl
CR-5 | CR-49

Some machines (R210LC-7,...) have “circuit
breakers” which have to be “reset” in case of
short circuit

[

EIectr?c box

circuit breakers CS60, CS61

P Safety Relay has an anti—restart function

A HYUNDAI

HEAVY INDUSTRIES CO.LTD.
Construction Eauinment



2-3. CONTINUAL POWER

Circuit brakers
(or Fusible link)

FUSE BOX

Ch-3
START KEY iy
EA

ROOM LAMP

AC&HEATER i

AC BLOWER

eaogduOOQoo
IS
0ogguoonani

muam

BATTERY RY

R

o CHECK Point
Mudhﬂw
ST D ~@: 24V

Page219 A HYUNDAI
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2-4. 1G Circuit

1. Key SW 'ON’
1) Battery RY ‘ON’

2) Start RY — Power supplied
3) Power RY ‘ON’

4) 1G Power supplied
2. CHECK Point
@ ~@:24v
7
Operationf r—— i ——
POWER RY o l : ] CAMBETTE RADNC -
1 g ;.":'xéﬁ_ ij’ - n E = 2
gl —} CONVERTOR -
o's o B fad ] —
o Ao o1 SWTCH PAMEL -
~ o 8o DIODE M
=1 cae 01 L Fun curoer
& m or i
'R !li:p_‘ Bl -0 :."" - H WIFER MOTOR
R e o 1 HErD LawP
il e B . WORK LAMP
KEY SW ™= e o CAS N LAMP
‘ (4) - O o BEACON LAMP
" g CEN:]
e = Ly ADR HEATER
5 Jbues -
T s O
® [%e CIGAR LIGHTER
i 5 .0 ETHERPRE HEAT
,.-"“"._ - TRAVEL
.-'H ) | ‘x; aB
\Gal/ _ay 2w I SOLENOID 1
- P2 S e SAFETY 30L
i‘}E e =i, | ol 4 1 ;:-:l" SOLENOID 3
mc;naw QE 2 ':'hi“ FUEL FILLER A#F
3‘:_ o SPARE
0w 0
on'e
w9 2WTUELDS

A HYUNDAI
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2-5. START Circuit

CHECK Point
D~D:24v

SAFETY RY

0D 00 gdog
e mnee e
40000000

") =

2WTUELOS

E/G START !

FUEL SUPPLY !

FUEL CUT-OFF

Sol.

Construction Eauinment

A HYUNDAI
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BATTERY

BATT. RY

CHARGING !

CHECK Point

®~@:25~29Vv

2WTIELOS

Construction Eauinment

A HYUNDAI

50

®|Oo0QO0oD0DOY
- e e =

! G N 000w oDoo
1 Pt -
H) «]lafe
oopocogdogooqro

R I
foc00000C00 Y- %

2-6. CHARGING Circuit

= E/G Running condition !

ALTERNATOR
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2-7. LIGHTS Circuit

i Condition : KEY SW ‘ON’

AC&HEATER
- Back light ‘'ON’

CASETTRADIO

FUEL FILLERFIF m
SPARE i
FUSE BOX

Q000000900 Dg

HEAD LAMP
ION7

?

o

- Back light ‘ON’

SWITCH PANEL

LIV
0000006400

- Back Light ‘ON’

PCWER 24V

Page223

g GABIN LIGHT QUT
3 [eABNLIGHT ouT
I | HEAD LHGT 24v

CHECK Point
D~®:24v

CIGAR LIGHT
- Back light ‘ON’

A HYUNDAI

HEAVY INDUSTRIES CO..LTD
Construction Fauinment



2-8. MONITORING Circuit

FUSE Box
POWER ‘ON’

SERIAL
Communication
between CPU
Controller-CLUSTER! s

CHECK Point
®~®:0~11V Pulse

ocoonoD ocooo
- -waw [
. DRED0D 0D G g

cD-18
eyl s
I‘w
coa WATER LEVEL
A
-]
s
FUEL LEVEL _ 5] =]
T o000 000000000 UO0O00000DDOUDG0D
g --------- ErURIBECBEFRACANENNG A

CPU CONTROLLER

A HYUNDAI
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2-9. WIPER & WASHER Circuit

(=]
£
-]

FUSE Box

POWER
+/‘ON’

o Q
-
[e =l

QoQp
- " 9
Q00

WIPER&WASHER
Operation e woroRoRE

g

- =

o & o

£ N -
o 0o 0|}
- X

A. INTERMITENT Operation

WORK LIGHT 24V

B. NORMAL Operation HORKL CHT 2 L

Qo
-

C. WASHER Operation

e WIPEROU'I’SW/
CN-21 10

20 ( WIPER CUT SW)
éu ] e

2 10
5 zao :‘Ir g oo |© 2 ar
ooy 4 3‘0.5..- J s = : 5
s Q 2 [Foopms 1 ez

. , : W (=0 | & .
WASHER ‘ON ! o 8 onzz - CHECK Point

v @ . _
WAEHER PUMP ®-GND:0~5V

®-GND:0~5V
®-GND: 0, 24V
@-GND:0~5V
® - GND : 24V
® - GND : 24V

21074EL11

A HYUNDAI
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