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VBO Diagnostic Tools Run

Click [Tools — VBO Diagnostic Tools] or Press F4

for the VBO system diagnosis
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VBO Diagnostic Tools Run

<VBO Diagnostic Tools Main Screen>

¥YBO Diagnosis
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VBO Diagnostic Tools Run

1 Joystick Check — Check the pressure depending on joystick
operation

— Boom Up, Boom Down, Arm In, Arm Out, Bucket Crowd,
Bucket Dump, Travel Right, Travel Left, Swing Pressure

2 Swash Plate Angle Check - Swash Plate Angle Check

— Front pump Angle volt, Rear Pump Angle volt

3 EPPR V/V Check — EPPR V/V Check
— Power Shift P/V 1, Power Shift P/V2
4 Main Pump Pressure — Main Pump Pressure Check
Check — Front Pump Pressure, Rear Pump Pressure
5 Relief Pressure Check — Relief Pressure Check

— Front Pump Pressure, Rear Pump Pressure



VBO Diagnostic Check List

% Joystick Check List % EPPR V/V Current Check List
Contents Reference Green - Reference Green Yellow -
Max 30 bar Reference | Reference 1 100 t5mAl £25mA L £25mA T
200 +5mAl + 25 mA | + 25 mA 1
Min 5 bar Reference | Reference 1 300 £3mA L + 20 mA | + 90 mA 1
R|§|ng Time 0.5 sec Reference | Reference 1 500 +3mAl +20mA | +20mA 1
(Min to Max)
700 +3mAl +20mA | +20mA T
Falling Time
(Max to Min) 0.5 sec Reference | Reference 1 800 +5mAl +25mA |l +25mA 1
850 +5mA + 25 mA | + 25 mA 1
o2 Swash Plate Angle Check List < Main Pump Pressure Check List
criteria Green Yellow _ Command Reference(bar)
(bar) @
Max +20mV reen Yellow
(4450 mV) +10 mV —120mV > Yellow e or
Min +100mV 100 oy
(600mV) 10 mV ~140mV > Yellow T
- . 200 +22.5
Rising Time +3 >Yellow
(current(400 1.2 sec Reference | Reference 1 250 +21.5
mA) to 4V)
300 +21
350 +20
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1. Joystick Check

(1)
(2)

(3)

(4)

% Joystick Check Screen Description

1. Jowystick
Check

—

Test Contents

Graph

Status Before
the test

Status and
results of tests

% Test Result

* Select the Joystick Operation Test

» The graph displays real—time
operation

* Tests are marked with different
colors

 Display The Engine RPM, Battery
Voltage, Hydraulic Temp

« Status of the Results of the operation

— Minimum Pressure, Maximum
Pressure

— Up Time, Down Time.

- Coloring for Pass / Fail

Contents Reference Green -
Max 30 bar Reference | Reference 1
Min 5 bar Reference | Reference 1

Up Time 0.5 sec Reference | Reference 1

Down Time 0.5 sec Reference | Reference 1

l" " 'I- 'I “ ' T =TI UT

Boom Up Pressure [F1]

Boom Down Pressure [F2]

Arm In Pressure [F3]

Arm Out Pressure [F4]

A

Bucket Crowd Pressure [F5]

Bucket Dump Pressure [F@]W

ﬂavel Right Pressure [F71

Travel Left Pressure [F8]

Swing Pressure [F9]

Arti Boom Up Pressure [F10]

rti Boom Down Pressure [F11

(2)

Time (sec)

Engine RPM: 1890

Alternator Voltage:

Hydraulic Oil Temp. : o

Next } l Close




1. Joystick Check

% Settings before the Joystick Check test

4[ Settings before the test ]7

~

Over Engine RPM1800 ] Eanefdt | 150,
(Auto idle OFF) | :

-

J

( Put the Safety lever up |
(Bypass Cut S/V Off)

S

( Read the current fault
information,

Check the pressure
\_____sensor failure ~J

J

( N
Maintain the battery e
\Voltage is 27.0V or more, I

( N
Maintain the oil temperature | :uacoimen. il
is 20 degrees or more

Pop-Up creation if doesn't check the Engine RPM ,safety lever

':'. Engine Speed(RPM} is lower, Engine speed remains above the 1800 rprn. and then try again,
*

Safety lever is down, Raise the safety lever, please try again,

Pop-Up creation if the engine RPM is low

!E Engine Speed(RPM} is lower, Engine speed remains above the 1800 rpm. and then try again,

saolzapz0f



1. Joystick Check

% The progress of the Joystick Check test
<Boom Up Pressure[F1]>

> STEP 1 — Select the Test

Click Boom Up Pressure [F1] or press Fi

» STEP 2 — Tests performed actions

. Joystick Lever
/)

Boom Joystick Lever Boom Up Quickly
Down
Ba%m Waiting one seco} Return to neutral
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1. Joystick Check

% The progress of the Joystick Check test
<Boom Up Pressure[F1]>

. = Display the test progress
> STEP 3 — Display Test results and Status
============================================: /A
; Engine RPM: 1590 B
e + Alternator Voltage: 27.10
; Hyd Qil Temp: 41
M‘ Boom Down Pressure [F2] ” Arm In Pressure [F3] ” Arm Out Pressure [F4] I
Boom Up Pressure : Ok
‘Bucket Crowd Pressure [F5]”Bucket Dump Pressure [F6] ” Travel Right Pressure [F7] ” Travel Left Pressure [F8] I Minimum Pressure: 0
Maximum Pressure: 34
‘ Swing Pressure [F9] ”Arﬁ Boom Up Pressure [F]O]”ﬂi Boom Down Pressure [Fl‘ Rising time to: 0.19 { 5 ~ 30 bar Rising time to)
/ Falling Time: 0,14 { 30 ~ 5 bar Falling time ta)
T ; Engine RFM; 1890 > d steady-state pressure standard: 30 L3
50— ; Alternator Voltage: 27.10
+ Hyd il Temp: 41 L

Boom Up Pressure : Ok
Minimum Pressure: 0
40— Maximum Pressure: 34

Rising time to: 0,19 {5 ~ 30 bar Rising time to) o . .
— e s w0 | % Criteria .
B Boom Up Prescure ] Minimum pressure: 5 bar |, Maximum pressure: 30bar 1
i ltem | Referance Data | Measured Data Rem Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
L Boomppresswe ]

nimum Pressu| 5
iximum Pressy 30

[ ]
10— Rising Time |0.50 =5.00 -> 30,00 Rising n D' | h St t T t R |t
o iIsplay the Status Test Results

Falling Time | 0.50 30,00 -» 5.00 Falin

0 | Item Referance Data  Measured Data Rem

L7

59 ' I ' I i | i | 1 |

nimum Pressu 5
Engine RPM: Alternator Voltage: v Hydraulic Gl Temp.: oC Pre Closs cimum P 30
Rising Time | 0.50
Bucket Crowd Pressure Falling Time |0.50

|

5.00 - 30.00 Rising
30.00 -= 5.00 Fallirg

Boom Up Pressure

Boom Down Pressure

- Arm In Pressure

Bucket Dump Pressure

Travel Right Pressure

[~
15

Arm Out Pressure Travel Left Pressure

Swing Pressure Arti Boom Up Pressure

l ooy
* Arti Boom Down Pressure

¥ Shown in red on falil
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1. Joystick Check

% The progress of the Joystick Check test
<Boom Up Pressure[F1]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
=» Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ s
= Move to Swash Plate Angle Check

¥ Etc.

1. Results Unit indicates until the second decimal point.
2. Sampling time is less than the 20 ms.
3. test result data subsequently can use the TMS server transfer function.

s pelmatzof
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1. Joystick Check

% The progress of the Joystick Check test
<Boom Down Pressure[F2]>

> STEP 1 — Select the Test

Click | Boom Down Pressure [F2] Jor press F2

» STEP 2 — Tests performed actions

Joystick Lever

Joystick Lever Boom Down Quickly

Waiting one seco} Return to neutral

Return to neutral after waiting one second after Joystick Lever Boom Down Quickly

13



1. Joystick Check

% The progress of the Joystick Check test
<Boom Down Pressure[F2]>

> —_ 1 —=—=—==========—========—=========—==============: A
STEP 3 — Display Test results and Status i ——— A
+ Alternator Voltage: 27.00
m : Hyd Ol Temp: 42
Minimum Pressure: 0
‘Bucket Crowd Pressure [F5]”Bucket Dump Pressure [F6] ” Travel Right Pressure [F7] ” Travel Left Pressure [F8] I Maximum Pressure: 34
Rising time to: 0.20 (5 ~ 30 bar Rising time ta)
‘ Swing Pressure [F9] ”Arﬁ Boom Up Pressure [F]O%ﬁ Boom Down Pressure [F11 Falling Time: 0.15 { 30 ~ 5 bar Falling time to)
/ steady-state pressure standard: 30 B |
= ; Engine RPM: 1390 ~ :
_ 1 Alternator Voltage: 27.00
50 ; Hyd Oil Temp: 42
] et % Criteria
ol sl Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
- I e e a Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
gzsf Ittm  Referance Data | Measured Data e
e
[Boompownpresare | .
o B o » Display the Status Test Results
- i resa, ER
Rising Time | 0.50 _ 5.00 > 30,00 Ri
5+ Fa,,i:T__ .50 SR .00 - 5.0 Item Referance Data Measured Data R=—
5= 1 1 1 i - I . -
nimum Pressu 5
Engine RPM: Alternator Voltage: v Hydraulic Oil Temp.: - = 10

Boom Up Pressure
Boom Down Pressure
Arm In Pressure

Arm Out Pressure

Swing Pressure

Bucket Crowd Pressure
Bucket Dump Pressure
Travel Right Pressure
Travel Left Pressure
Arti Boom Up Pressure

Arti Boom Down Pressure

N

14

= Display the test progress

Rising Time 0.50

Falling Time | 0.50

A3

¥ Shown in red on fail

5.00 - 30.00 Ri
30,00 -> 5,00 F:

2
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1. Joystick Check

% The progress of the Joystick Check test
<Boom Down Pressure[F2]>

» STEP 4 — Move the test menu

Click | ™= at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen
In order to check the next Test(Swash Plate Angle Check), Click ‘ et

=» Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Arm In Pressure[F3]>

> STEP 1 — Select the Test

Click Arm in Pressure [F3] or press F3

» STEP 2 — Tests performed actions

_Joystick Lever

Arm Joystick Lever Arm In Quickly
Out
Waiting one seco} Return to neutral

16



1. Joystick Check

% The progress of the Joystick Check test
<Arm In Pressure[F3]>

> STEP 3 — Display Test results and Status = Display the test progress

E=——————=——=———=—==——=——=——==—==============: |
ﬂ ,,,,,,, + Engine RFM: 1890 b

; Alternator Voltage: 27.20

‘Bucket Crowd Pressure [F5]”Bucket Dump Pressure [F6] ” Travel Right Pressure [F7] ” Travel Left Pressure [F8] l / Arm In Pressure : Ok

Minimum Pressure: 0
‘ Swing Pressure [F9] ”Arﬁ Boom Up Pressure [F]O%ﬁ Boom Down Pressure [Fli Maximum Pressure: 39

Rising time to: 0,22 { 5 ~ 30 bar Rising time to)

55— R - A Falling Time: 0.15 { 30 ~ 5 bar Falling time to)
s } Alternatar Valtage: 27.20 / steady-state pressure standard: 30
3 Hyd 0l Temp: 42 —
45— Arm In Pressure : Ok X
Minimum Pressure: 0
40— Maximum Pressure: 39 . .
Esﬁngg‘:‘rmemu:qﬁéoﬁmsgba;%iﬂgg‘]hmz’tf) X Crlterla
. aling Time: 0.15 ( 30 ~ 5 bar Faling tme L . . .
20 e slesetste e sencare: 30 s Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
- — - ] Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
Em-
=
B nimum 5 H
u e Prem o » Display the Status Test Results
il ime 0.50 _ 5.00 -> 30.00 Ri
o8 :;Ti::’m 0.50 s 000> 5.00F Item Referance Data | Measured Data R 2
0 ~
S ' | i | i | ' | : L3] | > B
i 5
corer:  NTERH  Averotr oo (ST | rricoiTem.: R < e e

iximum Pressy 30
Rising Time |0.50
Falling Time | 0.50

5.00 -= 30,00 Ri

Boom Up Pressure 30,00 -= 5.00 Fz

Bucket Crowd Pressure

Boom Down Pressure

- Arm In Pressure

Bucket Dump Pressure

=]

Travel Right Pressure £ k4

Arm Out Pressure Travel Left Pressure

3% Shown in red on fail

Swing Pressure Arti Boom Up Pressure

Arti Boom Down Pressure



1. Joystick Check

% The progress of the Joystick Check test
<Arm In Pressure[F3]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Arm Out Pressure[F4]>

> STEP 1 — Select the Test

Click| Arm out Pressure [F4] or press F4

» STEP 2 — Tests performed actions

Joystick Lever

Arm Out Joystick Lever Arm Out Quickly

Waiting one seco} Return to neutral

19



1. Joystick Check

% The progress of the Joystick Check test
<Arm Out Pressure[F4]>

= Display the test progress

. B e T
» STEP 3 — Display Test results and Status ; Engine RPM: 1890 3
; Alternator Voltage: 27.10
Joystick Check X + Hyd Qil Temp: 41
i ¥ i ¥ Arm Qut Pressure : Ok
Minimum Pressure: 0
. Maximum Pressure: 43
‘Bucket Crowd Pressure [F5]”Bucket Dump Pressure [F6] ” Travel Right Pressure [F7] ” Travel Left Pressure [F8] ' Rising time to: 0,20 { 5 ~ 30 bar Rising time to)
- - - Falling Time: 0.14 ( 30 ~ 5 bar Falling time to)
‘ Swing Pressure [F9] ”Am Boom Up Pressure [F]Oi)m Boom Down Pressure [Fli / steady-state pressure standard: 30
/ v
55 ~ .,
; Engine RPM: 1390 . .
ot * Criteria
45 moutoresrs Ok Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
& ; e A Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
35— Falling Time: 0.14 { 30 ~ 5 bar Faling time to)
steady-state pressure standard: 30 a
;‘&0* Arm Qut Pressure M
a5 Item RefermData| Haasu'BdData| R™
20 » Display the Status Test Results
rimm Prese © o =
- iximum Pressuy 30
10 = __ I — Item Referance Data  Measured Data R
5 Falling Time | 0.50 _ 30.00 - 5.00 Fz
S | ' 1 ' 1 ' 1 | 1 _ I — ~
‘H * Time ?saecJ ” ® Eretiy \ nimum Pressu 5 _
roversre:  [NNTEEH  Averotrvooce:  [NETH] ¢ i oiTems.: - [R) iximum Pressy 30 _
Rising Time 0.5 DR 500> 0.0
Fallng Tme 050 M = > 500
- Boom Up Pressure - Bucket Crowd Pressure -,
w
- Boom Down Pressure - Bucket Dump Pressure < | 3 o
- Arm In Pressure - Travel Right Pressure % Shown in red on fail
- Arm Out Pressure - Travel Left Pressure
l- Swing Pressure - Arti Boom Up Pressure
wiwn

Arti Boom Down Pressure




1. Joystick Check

% The progress of the Joystick Check test
<Arm Out Pressure[F4]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Bucket crowd Pressure[F5]>

> STEP 1 — Select the Test

Click |Bucket crowd Pressure [F5]]0r press F5

> STEP 2 — Tests performed actions

] Joystick Lever

Bucket Joystick Lever Bucket Crowd Quickly

Dump
Bucket Waiting one second Return to neutral
Crowd

22



1. Joystick Check

% The progress of the Joystick Check test
<Bucket crowd Pressure[F5]>

» STEP 3 — Display Test results and Status

| czoone eesewe )| soonpomatcemee ol mnin a0 e |

ﬁbucket Dump Pressure [FG]” Travel Right Pressure [F71 ” Travel Left Pressure [F8] |

‘ Swing Pressure [F9] ”Arti Boom Up Pressure [F104}rﬁ Boom Down Pressure [F11

55—

50—

Bucket Crowd Pressufie

|

; Engine RPM: 1890 /
; Alternator Voltage: 27.30
; Hyd Oil Temp: 41

Bucket Crowd Pressure : Ok

Minimum Pressure: 0

Maximum Pressure: 49

Rising time to: 0,16 { 5 ~ 30 bar Rising time to)
Falling Time: 0,14 ( 30 ~ 5 bar Faliing time to)
steady-state pressure standard: 30

| =

Item Referance Data | Measured Data R

nimum Pressu| 5
iximum Pressy 30
Rising Time |0.50
Falling Time | 0.50

5.00 -> 30,00 Ri
30.00 -> 5.00 F

Engine RPM:

T | g 1
58 60 62 64 66

Time (sec) Open Help
TaGE  Akernator Voltage: v Hydraic il Temp. < =

4

= Display the test progress

e e e e e = E====3 |

+ Engine RPM: 1390 B

» Alternator Voltage: 27.30

+ Hyd Qil Temp: 41

Bucket Crowd Pressure : Ok

Minimum Pressure: 0

Maximum Pressure: 49

Rising time to: 0.16 {5 ~ 30 bar Rising time to)

Falling Time: 0. 14 ( 30 ~ 5 bar Falling time to)

steady-state pressure standard: 30 =3
w

Boom Up Pressure
Boom Down Pressure
Arm In Pressure

Arm Out Pressure

Swing Pressure

- Bucket Crowd Pressure
- Bucket Dump Pressure
- Travel Right Pressure
- Travel Left Pressure
- Arti Boom Up Pressure

Arti Boom Down Pressure
23

¥ Criteria
Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
Quick Operation (0.5 sec 1) Operating: 0 ~ 30 bar

= Display the Status Test Results

Item Referance Data Measured Data R:

nimum Pressu 5
iximum Pressy 30
Rising Time | 0.50
Falling Time |0.50

5.00->= 30,00 Ri
30.00 - 5,00 F¢

(=]

>

<

¥ Shown in red on fail




1. Joystick Check

% The progress of the Joystick Check test
<Bucket crowd Pressure[F5]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Bucket Dump Pressure[F6]>

> STEP 1 — Select the Test

Click | Bucket dump Pressure [F61]or press F6

> STEP 2 — Tests performed actions

' Joystick Lever

Bucket
Dump Joystick Lever Bucket Dump Quickly

Waiting one seco} Return to neutral

4n
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]
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1. Joystick Check

% The progress of the Joystick Check test
<Bucket Dump Pressure[F6]>

» Display the test progress
» STEP 3 — Display Test results and Status I

+ Engine RPM: 1390
1+ Alternator Voltage: 27.20

Joystick Check

; Hyd Qil Temp: 41
¥ ¥ i \
|Beom un eressurs (71| Boom pom presaurs e[ amnpressurs b3, am out presaurs 4| Bucket Dunp Pressure : Ok
L ¥ . Minimum Pressure: 0
__‘ Travel Right Pressure [F7] ” Travel Left Pressure [F8] ' Maximum Pressure: 39
) ) - Rising time to: 0.18 (5 ~ 30 bar Rising time to)
‘ Swing Pressure [F9] ”Am Boom Up Pressure [F]Oi)m Boom Down Pressure [Fli Falling Time: 0.16 { 30 ~ 5 bar Faling time ta)
— — steady-state pressure standard: 30 3
o = / v
3 Hyd Oil Temp: 41 . .
7 Bucket Dump Pressure : Ck ¥ Criteria
o M raseure: 73 Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
Rising time to: 0.18 ( 5 ~ 30 bar Rising time to) . N R .
R e 8 Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
;‘&0* Bucket Dump Pressgr hd
%‘25’ Item Referance Data| Measured Data | [
S .
| |
— — Display the Status Test Results
— iximum Pressuy 30 _
: Rising Time .50 e 500> 3000R Item Referance Data | Measured Data L
7 Falling Time 0.50 _ 30.00 - 5.00 Fz
5= i | i 1 ' 1 ' 1 i & I 2 B
72 74 76 78 80
Time (sec) Open Help
i Press o
Risng Time |05 B << > 2008
Boom Up Pressure Bucket Crowd Pressure Falling Time i
Boom Down Pressure Bucket Dump Pressure bs
< | »

Travel Right Pressure . .
% Shown in red on fail

Arm Out Pressure Travel Left Pressure

- Arm In Pressure

l Swing Pressure Arti Boom Up Pressure
r (

Arti Boom Down Pressure
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1. Joystick Check

% The progress of the Joystick Check test
<Bucket Dump Pressure[F6]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Travel Right Pressure[F7]>

> STEP 1 — Select the Test

Click | Travel Right Pressure [F7] |or press F7

» STEP 2 - Tests performed actions
Joystick Lever[Pedal]

Operate Joystick Lever[Pedal] Travel Right Quickly

Waiting one seco} Return to neutral

28



1. Joystick Check

% The progress of the Joystick Check test

<Travel Right Pressure[F7]>

» STEP 3 — Display Test results and Status

Joystick Check

\ _
) A I o ot rrre o |

‘ Swing Pressure [F9] ”Arﬁ Boom Up Pressure [F]Oi)ﬂi Boom Down Pressure [Fli

55

; Engine RPM: 1390

50— 1 Alternator Voltage: 27.20
3 Hyd Ol Temp: 41

45— Travel Right Pressure : Ok

Minimum Pressure: 0

40 Maximum Pressure: 38

30— Travel Right Pressurd]

—_ Rising time to: 0.18 ( 5 ~ 30 bar Rising time to)
35— Falling Time: 0.17 { 30 ~ 5 bar Faling time ta)
steady-state pressure standard: 30

nimum Pressu 5
10 iximum Pressy 30
Rising Time | 0.50
Falling Time  0.50

<
1 ! | ! 1 =

" "
106 108

Time (sec) Open Help
Engine RPM: - Alternator Voltage: - v Hydraulic Gl Temp.: - -

5
5]
=]
z
E_

)
w
;:25* Item REfErmData|deData|
]
)

>

=3I WA

v

Pre:

>
N\,

N

Boom Up Pressure Bucket Crowd Pressure

Boom Down Pressure Bucket Dump Pressure

- Arm In Pressure

Travel Right Pressure

Arm Out Pressure Travel Left Pressure

l Swing Pressure Arti Boom Up Pressure
wiws

Arti Boom Down Pressure

29

= Display the test progress

+ Engine RPM: 1390
+ Alternator Voltage: 27,20
+ Hyd Qil Temp: 41

Travel Right Pressure : Ok

Minimum Pressure: 0

Maximurn Pressure: 38

Rising time to: 0.18 (5 ~ 30 bar Rising time to)
Falling Time: 0.17 { 30 ~ 5 bar Falling time to)
steady-state pressure standard: 30

4 |

¥ Criteria
Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar

= Display the Status Test Results

Item | Referance Data Measured Data rR™

nimum Pressu 5
[iximum Pressy 30

Risng Time .50 B 50> 0.0
I

Falling Time | 0.50 30,00 -> 5.00 F¢

(=]

£ ¥

3% Shown in red on fail



1. Joystick Check

% The progress of the Joystick Check test
<Travel Right Pressure[F7]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Travel Left Pressure[F8]>

> STEP 1 — Select the Test

Click | Travel Left Pressure [F8] |or press F8

» STEP 2 - Tests performed actions
Joystick Lever[Pedal]

Operate Joystick Lever[Pedal] Travel Left Quickly

Waiting one seco} Return to neutral
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1. Joystick Check

% The progress of the Joystick Check test
<Travel Left Pressure[F8]>

» Display the test progress
> STEP 3 — Display Test results and Status oo =

; Engine RPM: 1590 B
+ Alternator Voltage: 27.30
; Hyd Qil Temp: 41

Travel Left Pressure : Ck

Minimum Pressure: 0

Maximurn Pressure: 39

Rising time to: 0.16 (5 ~ 30 bar Rising time to)
Falling Time: 0.14 { 30 ~ 5 bar Falling time ta)
steady-state pressure standard: 30

‘ Swing Pressure [F9] ”Arﬁ Boom Up Pressure [Floﬁr‘ti Boom Down Pressure [F11

= ; Engine RPM: 1890 2 / :
50— ; Alternator Voltage: 27.30 )
+ Hyd Oil Temp: 41
457 Travel Left Pressure ; Ok . .
- Mo resore: 9 - % Criteria
= T 14 - e Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
go- vl oresr v Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
;525‘ Item Rgfermoata| Maasu’edData| rRY
il = Display the Status Test Results
i press 5 o
- iximum 30 _ R
’ R [0 I o o Item | Referance Data Measured Data rE
5 Falling Time | 0.50 B 00 500F
’ g
| | < | 3

s i z i ! |

; | ;
116 118 120 122 124 )
Time (sec) Open Help

T o

sorcrow:  [NNTESH  Mereorvoese:  NBTS vdcaicoirenp: - [PNR] \ iximum Pressy 30 _

Rising Time | 0.50 _ 5,00 -= 30,00 Ri
|

Falling Time | 0.50 30,00 -=> 5.00 F:

Boom Up Pressure Bucket Crowd Pressure

=

Boom Down Pressure

- Arm In Pressure

Bucket Dump Pressure
<

3% Shown in red on fail

>
Travel Right Pressure o

Arm Out Pressure Travel Left Pressure

l Swing Pressure Arti Boom Up Pressure
r (

Arti Boom Down Pressure
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1. Joystick Check

% The progress of the Joystick Check test
<Travel Left Pressure[F8]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Swing Pressure[F9]>

> STEP 1 — Select the Test

Click Swing Pressure [F9] or press F9

> STEP 2 — Tests performed actions

' Joystick Lever

Swing
Joystick Lever Swing Quickly

Waiting one seco} Return to neutral

4n
=
re
]

2t30f
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1. Joystick Check

% The progress of the Joystick Check test
<Swing Pressure[F9]>

» Display the test progress
» STEP 3 — Display Test results and Status )

+ Engine RPM: 1890 B
; Alternator Voltage: 27.10
+ Hyd Qil Temp: 41

Swing Pressure @ Ok
Minimum Pressure: 0
Maximum Pressure: 38

Rising time to: 0,22 (5 ~ 30 bar Rising time to)
_‘Arﬁ Boom Up Pressure [Floﬁr‘ti Boom Down Pressure [Fli FaIIing Time: 0.22{30 ~ 5 har Falling time to}
55

steady-state pressure standard: 30

; Engine RPM: 1890 2 / :
50— i Alternator Voltage: 27,10 S
+ Hyd Oil Temp: 41 . .
45 Suing e Ok % Criteria
- —_—— e Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
iy e ecesae arart ) A Quick Operation (0.5 sec |) Operating: 0 ~ 30 bar
;&0 Swing Pressure v
S5 Ttem Rgfera'lceData| Measu'edData| RY

= Display the Status Test Results

B rimum Pressa 5 [

- pximum Press 3 EN ”
Rising Time |0.50 PE 0 500 000k Item Referance Data Measured Data R™

57 Falling Time | 0.50 [BRZ 000> 5.00F:

v

| >
EEE | . | : | ; i " ; =

= Open Help
Time (sec) -
nimum Pressu 5

sorervw:  [NNNESH  Awrorvotoce  [NSTS rdnicoitere.: [ \IHi‘I‘I.I‘I‘IPI"ESSIJ 30 _
Rising Time | 0.50 _ 5,00 -= 30,00 Rj
|

|l

Falling Time | 0.50 30,00 -= 5,00 F¢

Boom Up Pressure Bucket Crowd Pressure

(=

Boom Down Pressure

- Arm In Pressure

Bucket Dump Pressure
4

»
Travel Right Pressure N . . o
% Shown in red on fail

Arm Out Pressure Travel Left Pressure

l Swing Pressure Arti Boom Up Pressure
wiwn

Arti Boom Down Pressure
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1. Joystick Check

% The progress of the Joystick Check test
<Swing Pressure[F9]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f

4n
=
re
[

36



1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Up Pressure[F10]>

> STEP 1 — Select the Test

Click |Arti Boom Up Pressure [F10§or press F10

> STEP 2 — Tests performed actions

Joystick Lever

Articulated
Boom Down

Joystick Lever[Pedal] Articulated Boom Up Quickly

4 5 ) culated Waiting one seco} Return to neutral
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1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Up Pressure[F10]>

» STEP 3 — Display Test results and Status

55

30— Arti Boom Up Prefefire

; Engine RPM; 1890
; Alternator Voltage: 27,30
1 Hyd Qil Temp: 41

Arti Boom Up Pressure : Ok

Minimum Pressure: 0

Maximum Pressure: 40

Rising time to: 0,19 5 ~ 30 bar Rising time to)
Falling Time: 0.18 ( 30 ~ 5 bar Faling time to)
steady-state pressure standard: 30

3

Item Refermbata|ueasredData|

o ey D
Rasng Tme 5 o

Falling Time | 0.50

ST ' 1 ' I ' | ' 1

Time (sec)

|

Open Help

5.00 -> 30.00 Ri
30.00 -> 5.00F:

/.

[E3REl

N

Boom Up Pressure

Boom Down Pressure

- Arm In Pressure

Arm Out Pressure

Swing Pressure
wiwn

Bucket Crowd Pressure
Bucket Dump Pressure
Travel Right Pressure
Travel Left Pressure
Arti Boom Up Pressure

Arti Boom Down Pressure

38

= Display the test progress

+ Engine RPM: 1390
+ Alternator Voltage: 27.30
+ Hyd Qil Temp: 41

Arti Boom Up Pressure : Ok
Minimum Pressure: 0
Maximurn Pressure: 40
Rising time to: 0.19 (5 ~ 30 bar Rising time to)
Falling Time: 0,18 { 30 ~ 5 bar Falling time to)
steady-state pressure standard: 30

|

¥ Criteria

Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
Quick Operation (0.5 sec | ) Operating: 0 ~ 30 bar

= Display the Status Test Results

3% Shown in red on fail

(0 i

Item Referance Data | Measured Data Ri
i pres [
i Pres o
wng T 050 B 500> 008
Falling Time | 0.50 _ 30,00 -> 5.00 F
£ | | *



1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Up Pressure[F10]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f

4n
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re
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1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Down Pressure[F11]>

> STEP 1 — Select the Test

Click |rti Boom Down Pressure [F11or press F11

> STEP 2 — Tests performed actions

Joystick Lever

Articulated
Boom Down

Joystick Lever[Pedal] Articulated Boom Down Quickly

5 Articulated Waiting one seco} Return to neutral
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1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Down Pressure[F11]>

» STEP 3 — Display Test results and Status

Joystick Check ‘Xl

- | ] ]
55 - |
i Engine RPM: 1890
50— 1 Alternator Voltage: 27.30
; Hyd Oil Temp: 41
45 Arti Boom Down Pressure : Ok
Minimum Pressure:
40— Maximum Pressure: 43
Rising time to: 0.22 ( 5 ~ 30 bar Rising time to)
254 Falling Time: 0.19 { 30 ~ 5 bar Faling time to)
steady-state pressure standard: 30 =
;‘.:’;0 = Arti Boom Down Priesture >
o,
525 Item | Referance Data | Measured Data | RY
b
i
15— imum Pressy 5 [
o imimPrea E
e 05 BB 0> 00
d cong e 00 B 70 0
’ v
| I i | ' i . I , L] i | £
158 160 162 164 186 )
Time (sec) EdiEs

Boom Up Pressure Bucket Crowd Pressure

Boom Down Pressure

- Arm In Pressure

Bucket Dump Pressure
Travel Right Pressure

Arm Out Pressure Travel Left Pressure

l Swing Pressure Arti Boom Up Pressure
wiwn

Arti Boom Down Pressure

41

= Display the test progress

+ Engine RPM: 1890 D |
+ Alternator Voltage: 27.30
+ Hyd Qil Temp: 41

Arti Boom Down Pressure : Ok

Minimum Pressure: 0

Maximum Pressure: 43

Rising time to: 0.22 {5 ~ 30 bar Rising time to)
Falling Time: 0.19 ( 30 ~ 5 bar Falling time to)
steady-state pressure standard: 30

=

¥ Criteria
Minimum pressure: 5 bar |, Maximum pressure: 30 bar 1
Quick Operation (0.5 sec | ) Operating: 0 ~ 30 bar

= Display the Status Test Results

Item | Referance Data Measured Data R

nimum Pressu 5
piimum Pressy 30
Rising Time |0.50
Falling Time | 0.50

30,00 -= 5,00 F

3]

£ 111}

3% Shown in red on fail

|




1. Joystick Check

% The progress of the Joystick Check test
<Arti Boom Down Pressure[F11]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Joystick Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(Swash Plate Angle Check), Click ‘ et
= Move to Swash Plate Angle Check

2t30f

4n
=
re
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1. Joystick Check

2. Angle Check

3. EPPR V/V Check

4. Main Pressure Check

5. Relief Pressure Check
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2. Swash Plate Angle Check

% Swash Plate Angle Check Screen Description

2. Swash Plate Swash Plate Angle Check
Angle Check

Front pump Angle volt [F(]w )ear pump Angle volt [F2]

(1) Test Contents + Select the Angle Check Test T
4500 —
(2) Graph « The graph displays real—-time -
operation
* Tests are marked with different =
colors 3000
(3) Status Before  Display The Engine RPM, Battery :?5””‘ — el S ——
the test Voltage, Hydraulic Temp gm- (2) ('E)“'1
1500
(4) Status and « Status of the Results of the .
results of tests operation
— Minimum Pressure, Maximum =
Pressure v
- Up Time, Down Time. 500 , | , | , | , A 1€ *
- Coloring for Pass / Fail 0 5 e 15 2
» Shown in red on fail

% ReSU|tS Engine RPM: 00 Alternator Voltage: @I v Hydraulic Ol Temp.: 41 l Prev ” Next H Close
Min, Max Value(Refer Value) Conversion Time (Refer Time)
criteria Green Yellow
Max +20mV
(4450 mv) | F1O™V 1 120my > Yellow
Min +100mV
(600mV) +10 mV —140mV > Yellow "




2. Swash Plate Angle Check

<+ Settings before the Angle Check test Pop-Up creation if doesn't check the Engine RPM ,safety lever and
Alternator voltage.

DMS-3

Settings before the test ' Engine Speed(RPM) is Higher. Engine speed remains below the 1000 rpm. And then try again.
= Alternator Voltageis 27.0V and below. If the voltage is low, the datamay be incorrect.

Safety leveris up. Down the safety lever, please try again.

[ Joystick lever neutral }

Pop-Up creation if the engine RPM is low
"DMS-3 x|

Under Engine RPM1000| ez 500
(Auto idle OFF)

ﬂ Engine Speed(RPM) is Higher. Engine speed remains below the 1000 rpm. And then try again.
L

( )

Maintain the battery Bty ok wily Pop-Up creation if doesn't check the safety lever
\Voltage is 27.0V or more] DMS-3
s D 3 Safety lever iz up, Down the safety lever. please try again,
Maintain the oil temperature | ..o o - = [

is 20 degrees or more ’

Pop-Up creation if doesn't check the Alternator voltage.
DMS-3

ut the Safety lever dow
(Bypass Cut S/V ON)

'l"'_-, Alternator voltage is 27.0% and below, If the voltage is low. the data may be incorrect,
-

s pelmatzof
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2. Swash Plate Angle Check

“+The progress of the Angle Check test
<Front Pump Angle volt [F1]1>

> STEP 1 — Select the Test

Click | Front pump Angle volt [F11 {or press F1

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically run the Front Pump Angle Volt

= selmalaof
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2. Swash Plate Angle Check

» Display the test progress
“+The progress of the Angle Check test gl brog
Farce Operation : Bypass cut OFF -

Force Operation: Front Pump Write value ; 400.00
<Ff0nt Pump Angle VOIt [F1 ] > Force Operation: Front Pump Write value : 0.00

Force Operation : Bypass cut Force Operation Stop

Farce Operation: Front Pump Force Operation Stop

Force Operation: Rear Pump Force Operation Stop

_ . = Front pump Angle volt : Ok
> STEP 3 DISplay TeSt results and Status ==Item;Reference Value;Measzured Value;Save value;Remarks; ==
Minimum sensor Value; a00; 644; 122 (596 mV); Star
Maximum Senszor Value; 4450; 4423, 911 (4452 m\); Star
Zgach.Blate snole Check — | Conversion Time;  1.20; 1.14; 600 -> Swash Plate Angle Conver
w
‘ Front pump Angle volt [F11 H Rear pump Angle volt [F2] |
¥ Criteria
Min Voltage: 0.43V - 0.7V, Max Voltage: 4.33V - 4.47V
s0007 EE:E:gg::gg;:::xﬁis;uﬁpt%f;tevalue:400‘00 - TranSition time(1 -zsec ’ Forced Current (400mA) _> 4.0V))
3500 Foree Operation  ypas i Forc Opraton Stap .
a0 P Crrs e s S + Display the Status Test Results
zZ;Snn;tnﬂﬁi:cnegfaruiﬁéismed Value;Save value;Remarks; ==
3500~ Minimum sensor Value; 00; 644; 122 (596 mv); Star e
3000- e e s Item eference Yalu Measured Value Save value
._22500— =
2 Item  eference Yalu Measured Yalue Save value ©
1500 um sensor ¥, 600 e 122 (536 mi) mum sensor Y. B00 544 122 (596 ITI"."II
1000 mum Sensor ¥ 4450 2423 311 (4452 mV)
snn—\\ [onversion Ta 1.20 114 ————) mum Sensor ¥ 4450 4423 911 (4452 mV)
revision necessary onversion Tim 1.20 1.14
o
- _— revision necessary
-500 - i z i ' ' | '
325 330 e (Seca)ss 340 -
Engine RPM: §00|  Alternator Voltage: 273 v Hydrauiic Ol Temp.: a [ Prev ” Next H Close I < b4
¥ Results
- Front Pump Angle Voltage Min, Max Value(Refer Value) Conversion Time (Refer Time)
- Rear Pump Angle Voltage criteria Green Yellow _
Max +20mV
+10 mV > Yellow
(4450 mV) -120mV
Min +100mV
+10 mV > Yellow
(600mV) -140mV
Fatel=ataof
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2. Swash Plate Angle Check

“+The progress of the Angle Check test
<Front Pump Angle volt [F1]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Angle Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(EPPR V/V Check), Click | hext
= Move to EPPR V/V Check

2t30f
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2. Swash Plate Angle Check

“+The progress of the Angle Check test
<Rear Pump Angle volt [F2]>

> STEP 1 — Select the Test

Click| Rear pump Angle volt [F2] Jor press F2

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the Rear Pump Angle Volt
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2. Swash Plate Angle Check

< The progress of the Angle Check test *Display the test progress
<Rear Pump Angle volt [F2]> Forcs Operation: Rear Pump Wit value : 0,00 3

Force Operation: Rear Pump Write value ; 0,00

Farce Operation : Bypass cut Force Operation Stop
Force Operation: Front Pump Force Operation Stop
Farce Operation: Rear Pump Force Operation Stop

> STEP 3 — Display Test results and Status >> Rear pump Angle volt : Ok

==Item;Reference Value;Measured Value;Save value;Remarks; ==

5 Minimurn sensor Value; a00; 625; 122 (596 mV); Star
Szash Plate Angle Check — &) Maximum Sensor Yalue; 4450; 4428, 911 (4452 mv); Star
. ! Conversion Time;  1.20; 1L.17; 600 -= Swash Plate Angle Conver
‘ Front pump Angle volt [F11] ” Rear pump Angle volt [F2] ‘ [
¥ Criteria
o T _ Min Voltage: 0.43V - 0.7V, Max Voltage: 4.33V — 4.47V
Fixcs Opesion Fes Pl ke 0 00 // Transition time(1.2sec , Forced Current (400mA) —> 4.0V))
4500 = Force Operation : Bypass cut Force Operation Stop
Force Operation: Front Pump Force Operation Stop .
- Force Operation: Rear Pump Force Operation Stoj
e B +Display the Status Test Results
3500 ;h;wlr_:_lnr\?z:nsr;r:f;#aj‘ GIJEIE;‘ 625 122 (s9% mv)J;_‘_ Star
00— Comrmon o oin; L7, 300> Snash b Al Conv Item |eference Valu Measured Value save value
EZEUU* =
% Ttem eference Yalu Measured Yalue Save value
1500 T
J mum sensor v, 600 625 122 (596 mv) mum sensor ¥, 500 625 122 (596 mv)
1000~ mum Sensor Y 4450 4428 911 {4452 mv)
0" onversion Tim 1.20 L7 5\ mum Sensor ¥ 4450 4428 911 (4452 mV)
i revision necessary — «on T 1,20 117
00— I , ‘ , ‘ , I : ¢ > revision necessary
0 = Time (sec) = =
-
Engine RPM: 800 Alternator Voltage: v Hydrauiic Oil Temp. : |—41| o« I Prev ” Next H Close ] £ >
¥ Results
B ot Pumo Angle Voltage Min, Max Value(Refer Value) Conversion Time (Refer Time)
B ear Pump Angle Voltage criteria Green Yellow _
Max +20mV
+10 mV > Yellow
(4450 mV) -120mV
Min +100mV
(600mV) +10 mV —140mV > Yellow
Fatel=zata o
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2. Swash Plate Angle Check

“+The progress of the Angle Check test
<Rear Pump Angle volt [F2]>

> STEP 4 — Move the test menu

Close

Click on at the end of the Angle Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test(EPPR V/V Check), Click | hext
= Move to EPPR V/V Check

2t30f
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1. Joystick Check

2. Angle Check

3. EPPR V/V Check

4. Main Pressure Check

5. Relief Pressure Check
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3. EPPR V/V Check

% EPPR V/V Check Screen Description

EPPH ¥/¥ Check (X

Power Shift P/V 1 [F1] ( I Tower Shift P/V 2 [F2]
3, EPPR WV :> VL)
Check

1000—;
Q00—
(1)  Test Contents -« Select the EPPR V/V Check Test Lis
(2) Graph » The graph displays real—-time s
operation 600
- Tests are marked with different colors : 2
_ 500 Power Shift ch 4)
(3)  Status Before -« Display The Engine RPM, Battery . Command | Output Relatide Efo Apply
the test Voltage, Hydraulic Temp
(4) Status and - Display The Engine RPM, Battery Voltage, el
results of Hydraulic Temp 200-
tests — Display to command, output, error for
each command =
¥ Status 0
_¥ Status ' I ' | | ' I ' | ' | ' | '
0 2 4 [ g 10 12 14
Reference Green Yellow - Time (sec) @

100 t5mAl t25mAl t25mAT Engine RPM: Altermator Yok age: w 5 Hydraulic Gl Temp.: ’—43‘ % l - ” Hext H Close
200 +5mA +25mA | +25mA 1 _ . :

300 +3mAl +20mA | +20mA 1

500 +3mAl +20mA | +20mA 1

700 +3mAl +20mA | +20mA 1

800 +5mA | +25mA | +25mA 1

850 +5mA | +25mA | +25mA 1




3. EPPR V/V Check

% Settings before the EPPR V/V Check test

4[Settings before the testli Pop-Up creation if doesn't check the Engine RPM ,safety lever

DMS-3 X

5 Engine Speed(RPM) is lower, Engine speed remains above the 1800 rpm. and then try again,
*

Safety lever is up, Down the safety lever, please try again,

[ Joystick lever neutral J

Over Engine RPM 1800 | ot g5
(Start-up is ON) "

Pop-Up creation if doesn't check the safety lever

( I
Maintain the battery | w57,
yoltage is 27.0V or morg (- ﬂ Safety lever is up, Down the safety lever, please try again,

( N
Maintain the oil temperature | ..o
is 20 degrees or more

(Bypass Cut S/V ON)

PELERY
54

Eut the Safety lever dowq




3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 1[F1]>

> STEP 1 — Select the Test

Click Power Shift P/V 1 [F1] or press F1

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the EPPR V/V Check

= selmalaof
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3. EPPR V/V Check

* Display the test progress

< The progress of the EPPR V/V Check test
<Power Shift P/V 1[F1]>

Farce Operation: Front Pump Force Operation Stop
Farce Operation: Rear Pump Force Operation Stop
== Power Shift P/V 1:

» STEP 3 — Display Test results and Status

EPPR ¥/¥ Check

I iiiii imﬁ i‘¥ i I‘ Power Shift P/V 2 [F2] '

Command data:
Command data:
Command data:
Command data:
Command data:
Command data:
Command data:
Ok

100, Output data:
200, Output data:
300, Output data:
500, Output data:
700, Qutput data:
#00, Output data:
250, Output data:

103, errar:
206, errar:
294, errar:
505, errar:
695, errar:
801, errar:
849, errar:

3, Stored Offset: 0
6, Stored Offset: 0
-6, Stored Offset: 14
5, Stored Offeet: 0
-5, Stored Offset; 8
1, Stored Offset: 0
-1, Stored Offset: 0

Display the Status Test Results

Power Shift PfY 1

1000 = Force Operation: Front Pump Force Operation Stop / ~
Force Operation: Rear Pump Force Operation Stop .
200 >C>o?r:;:d5g;flta':,qoé,: Output data: 103, error: 3, Stored Offset: 0 Command Q'“Illt Relative Brror wy
Command data: 200, Output data: 206, error: 6, Stored Offset: 0
e Command data: 300, Output data: 294, error: -6, Stored OFfset: 14 100 103 _ Apply
Command dalai 500, Outputdatai 505, arrurj ?, Sborra: Offse::lu
o~ Conmmand data 800, Dot cta: 03, rers 1 e Offee 200 205 &.00 Apply
Command data: 850, Output data: 843, errar: -1, Stored Offset: 0
600 5 < 300 294 -5.00 Apply
'é'suo— Power Shift PV 1 / 500 505 5.00 Apply
= Command | Output |Relative Error Appl
. 100 103 R Apph,y / 700 595 -5.00 Apply
i 200 208 6.00 Apply
= s son JEBATEEEE Aeply
200 500 505 5.00 = a50 a45 _ Apply
oo 700 595 -5.00 Apply
] .| % Resuls
- O - Display to command , output, error for each command
SRR % Status
Engine RPM: Alternator Voltage: v Hydraulic Ol Temp.: ’—4'\‘ o [ prev H Next ” Close ] Reference Green Ye”OW -
100 +5mAl + 25 mA | +25mA 1
. + + +
- Power Shift P/V 1 200 +5mAl +25mA |l + 25 mA 1
. + + +
- Power Shift P/V 2 300 +3mAl +20mA | + 20 mA 1
. + + +
- Force Operation Command 500 t3mAl +20mA | +20mA 1
700 +3mAl + 20 mA | +20mA 1
800 +5mAl + 25 mA | +25mA 1
Fatel=zata o
56 850 +5mAl + 25 mA | +25mA 1




3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 1[F1]>

> STEP 4 - Apply modified value

If you want to have to retake the modified values, click |
Retest

Do you want to apply the test results? Modify Data is applied, Do you want to test again?

o) (o= G T T

> STEP 5 — Retest results
Retested with the modified value (the test results confirmed changes)

Before Retest After Retest

Power Shift Pf¥ 1

Apply modified
value
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3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 1[F1]>

> STEP 6 — Move the test menu

Close

Click on at the end of the EPPR V/V Check
= Go to the VBO Diagnostic Tools Main Screen

Mexk

In order to check the next Test (Main Pump Check ), Click ‘
= Move to Main Pump Check

2t30f

4n
=
re
[

58



3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 2[F2]>

> STEP 1 — Select the Test

Click Power Shift P/V 2 [F2] or press F2

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the EPPR V/V Check

= selmalaof
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3. EPPR V/V Check

< The progress of the EPPR V/V Check test * Display the test progress

Force Operation: Front Pump Force Operation Stop -~

<Power Sh ift P/V 2 [ F2] > ZO::C:-::E-DE?FSEI::?FI;EE;: Pump Force Operation Stop

Command data: 100, Qutput data: 80, error: -10, Stored Offset:
Command data; 200, Output data: 193, error: -7, Stored Offset:
Command data: 300, Qutput data: 294, error: -6, Stored Offset:
. Command data; 500, Output data: 454, error: -6, Stored Offset:
> STEP 3 - DlSplay TeSt resu |tS and Status Command data: 700, Output data: 654, error: -6, Stored Offset:
Command data; 800, Output data: 793, error: -7, Stored Offset:

Command data: 850, Qutput data: 841, error: -9, Stored Offset:
EPPH /¥ Check X ok

I Power Shift P/V 1 [F11] " Power Shift P/V 2 [F2] I

[l R o e e N

*Display the Status Test Results

Power Shift Pfv 2
1000~ Force Operation: Front Pump Force Operation Stop / ~
Force Operation: Rear Pump Force Operation Stop I Cﬂ'l'.l'ﬂ'l:l Oy ltl:’l 3 nm
o >> Power Shift PV 2: t Y
T Command data: 100, Output data: 80, error: -10, Stored Offset: 0
Command data: 200, Output data: 193, errar: -7, Stored Offset: 0 100 S0 Apply
00— Command data: 300, Output data: 294, errar: -6, Stored Offset: 0
Command data: 500, Output data: 434, errar: -6, Stored Offset: 0 200 193 -7.00 Apply
Command data: 700, Cutput data: 634, error: -6, Stored Offset: 0
700 Command data: 300, Output data: 793, error: -7, Stored Offset: 0
Command data: 850, Output data: 841, error: -3, Stored Offset: 0 300 254 -5.00 Apply
Ok —
600 500 494 -6.00 Apply
=
E
290 700 6894 -6.00 Apply
3 a0- 300 793 -7.00 Apply
300 294 .00 Apply
200 500 494 .00 Apply
700 594 5.00 Apply
100
800 793 7.00 Apply o
od | oo s [EEOR aeo ¥ Results

Lo - — Display to command , output, error for each command

o
92 94 % %8 100 102 104
Time (sec) * s i >:< StatUS

Engine RPM: Alternator voltage: ' srdasicoiTere.: [N« [ orev ” Next H Close I Referonce N Vellow -
100 +5mAl +25mA | +25mA 1T
B o snitt ey 200 +5mA | + 25 mA | + 25 mA 1
B coversnite/ve 300 +3mA | + 20 mA | + 20 mA 1
- Force Operation Command 500 +3mA | +20mA | +20 mA 1
700 +3mAl +20mA | +20mA 1
800 +5mA | +25mA | +25mA 1T

Fatel= ez
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3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 2[F2]>

> STEP 4 - Apply modified value

If you want to have to retake the modified values, click r
' Retest

Do you want to apply the test results? Modify Data is applied, Do you want to test again?

G T T T ETT

> STEP 5 — Retest results

Retested with the modified value (the test results confirmed changes)

Before Retest After Retest

Apply modified
value
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3. EPPR V/V Check

< The progress of the EPPR V/V Check test
<Power Shift P/V 2[F2]>

> STEP 6 — Move the test menu

Close

Click on at the end of the EPPR V/V Check
= Go to the VBO Diagnostic Tools Main Screen

Mexk

In order to check the next Test (Main Pump Check ), Click ‘
= Move to Main Pump Check

2t30f

4n
=
re
[
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Contents

1. Joystick Check

2. Angle Check

3. EPPR V/V Check

4. Main Pressure Check

5. Relief Pressure Check
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4. Main Pump Pressure Check

“Settings before the Main Pump Pressure Check test

4[ Settings before the test ]7

s ™
L Jesille s louer Tl J Pop-Up creation if doesn't check the Engine RPM ,safety lever
("Over Engine RPM1800 ) 2 L
ver ngl,ne Engne RPH: 1850| Engine Speed{RPM) is lower, Engine speed remains above the 1800 rpm. and then try again,
(Auto idle OFF) , N
- - L Safety lever is up, Down the safety lever, please try again,

( )\
Maintain the oil temperature | . ...comm. i
is 40 degrees or more

4[ Check before the test ]7

( )

Bypass Cut Valve Check

T

e |
Solenoid valve

Pump Pressure Sensor Check @@

S ) Pressure
sensor

[ ;l'lf.‘% Y” FaolZ Ao
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4. Main Pump Pressure Check

% Main Pump Pressure Check Screen Description

Main Pump |:> |
Pressure Check

Main Pump Check

Front Pump pressure [Fl( l aear Pump pressure [F2]

400
(1) Test Contents  « Select the Joystick Operation Test
350—
(2) Graph * The graph displays real-time
operation =
* Tests are marked with different i
colors { L
Sno-
(3) Status Before - Display The Engine RPM, Battery F (2) Front Pump presgur
the test Voltage, Hydraulic Temp élsu— Command |_Output Relat£4) Apply
(4) Status and - Display The Engine RPM, Battery e
results of Voltage, Hydraulic Temp _
tests —Display to command, output, error for | | s
each command
# Status 0
¥ Status
50— | | | | | | i
Command Reference(bar) i i ; ‘ . . " p .
( b ar) Time {sec) Cpen Help
Green Yellow -
45 +25 Engine RPM: 1648 Aleernator Yoltage: ‘ :3 %.W y Hydraulic Oil Temp.: 43 oc l Prev ” et H Close
100 +24
200 192 5 % (1) Hyd .Temp : pump pressure decreases by Raising the temperature
+
p—- 13 o s >Yellow —) Areference temperature set to 40 C.
300 +01 (2) Correction of error : Yellow, (Complex tolerance of the vehicle.
350 1920 Set up to by each single Pump tolerance)
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4. Main Pump Pressure Check

< The progress of the Main Pump Pressure Check
<Front Pump Pressure [F1]>

> STEP 1 — Select the Test

Click | Front Pump pressure [F11 {or press F1

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the Main Pressure Check

s Melmataof
66



4. Main Pump Pressure Check

% The progress of the Main Pump Pressure Check

<Front Pump Pressure [F1]>

Main Pump Check

> STEP 3 - Display Test results and Status

* Display the test progress

Force Operation: Front Pump Write value : 0.00

Force Operation : Bypass cut Force Operation Stop

Force Operation: Front Pump Force Operation Stop

Force Operation: Rear Pump Force Operation Stop

Front Pump pressure : Command: 45, Output: 45, Error: 0
Command: 100, Output: 98, Error: -2

Command: 200, Output: 200, Error: 0

C°“"“°"d : 250, OUtPUL: 250, BITON: 0 e e
: 300, Gotpt: 299, Error: ~1 |

Command 350, Output: 349, Error: -1

* Display the Status Test Results

Front Pump pressure

400— Force Operation: Front Pump Write value : 0.00 4 -
Force Cperation : Bypass cut Force Operation Stop n
Force Operation: Front Pump Force Dperation Stop
350 Farce Operation: Rear Pump Force Operation Stop
Front Pump pressure © Command: 45, Oukput: 45, Error: 0
Command: 100, Qukput: 98, Error: -2
300 Command: 200, Qukput: 200, Errar: 0
Command: 250, Qukput: 250, Errar: 0
Command: 300, Qukput: 299, Errar: -1
250 Command: 350, Qutput: 349, Errar; -1
ok ||
= ~
Seon— =
s Front Pump pressure —
5150— Command = Output |Relative Error| Apply
50— . | . | i | l i ' I 1 1 '
14 16 18 20 22 24 26
Time (sec) Open Help Apply
Engine RPM: a0 Aemator voltage: v e of Tere.: [N [ ey ” Hext I [ Closs

Front Pump Pressure

- Rear Pump Pressure

Force Operation Command

DOOSAN B - tEC L
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Command Output Relative Error| Apply
N [
00 e R wol
200 20 [BESSSNEN Acply
N [T
w0z N wol
} a9 FE Aeply

¥ Display to command , output, error for each command

% Status
Command Reference(bar)
(bar) Green Yellow -
45 125
100 +24
200 t22.5
13 >Yellow
250 +21.5
300 +21
350 +20




4. Main Pump Pressure Check

% The progress of the Main Pump Pressure Check
<Front Pump Pressure [F1]>

« STEP 4 — Apply modified value

If you want to have to retake the modified values, click m

Retest

Do you want to apply the test results? Modify Data is applied, Do you want to test again?
T R ET E T N EETT

¥ Correction of error : Yellow, (Complex tolerance of the vehicle. Set up to by each single Pump tolerance)

+» STEP 5 — Move the test menu

Close

Click at the end of the Main Pump Pressure Check
= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test (Relief Pressure Check), Click ‘ lext

= Move to Relief Pressure Check

PELERY
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4. Main Pump Pressure Check

< The progress of the Main Pump Pressure Check
<Rear Pump Pressure [F2]>

> STEP 1 — Select the Test

Click| Rear Pump pressure [F2]1 {or press F1

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the Main Pressure Check
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4. Main Pump Pressure Check

% The progress of the Main Pump Pressure Check . Display the test progress
<Rear Pump Pressure [F2]> Force Operation: Rear Purp Wik vakue : 0,00 -

Force Operation : Bypass cut Force Operation Stop

Force Operation: Front Pump Force Operation Stop

Force Operation: Rear Pump Force Operation Stop

Rear Pump pressure : Command: 45, Output: 41, Error: -4
Comeand: 100, Output: 96, Error: -4

Comenand: 200, Output: 198, Error: -2

Comeand: 250, Output: 247, Error: -3

Command: 300, Output: 297, Error: -3

Command: 350, Output: 343, Error: -7

Ok

> STEP 3 - Display Test results and Status

Main Pump Check

* Display the Status Test Results

Force Operation: Rear Pump Mrite value : 0,08
Force Operation | Bypass cut Force Operation Stop
Force Operation: Front Pump Force Operation Stop T T T T T T T T T T T T T T T T T T T T T e e e e o)
30— Force Operation: Rear Pump Farce Operation Stop
Rear Pump pressure | Command: 45, Output: 41, Error: -4 F'e" FI'Im we‘m
Command: 100, Qutput: 96, Error: -4
300 Cammand; 200, Output: 198, Errar; -2 Command Output Relative Error  Apply
Command: 250, Output: 247, Error: 3
Command: 300, Qutput: 297, Error: -3 45 41
250 Cammand: 350, Oukput: 343, Errar: -7
- = 100 98
g Rear Pump pressure 200 198
150 Command | Output Relative Error| Apply
i B n G e 250 27
50— 250 247 _ Apply 30 343
a- 350 343 7 Apply
o % Display to command, output, error for each command
v 1 v I v I v 1 v 1 v 1 v 1

AL R S T T % Status
Engine RPM: #lternator Volkage: " Hydraulic Oil Temp, ; ’—18| o i Prev ” Next I I Close ] CO mmand Reference ( b ar)

(bar) Green Yellow -

4 +2
- Front Pump Pressure o o
- Rear Pump Pressure 100 124

: 200 +22.5
F
- orce Operation Command +3 >Yellow
250 +21.5

300 121
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4. Main Pump Pressure Check

% The progress of the Main Pump Pressure Check
<Rear Pump Pressure [F2]>

« STEP 4 — Apply modified value

If you want to have to retake the modified values, click m

Retest

Do you want to apply the test results? Modify Data is applied, Do you want to test again?
T R ET ll: T N EETT

¥ Correction of error : Yellow, (Complex tolerance of the vehicle. Set up to by each single Pump tolerance)

+» STEP 5 — Move the test menu

Click on Close at the end of the Main Pump Pressure Check

= Go to the VBO Diagnostic Tools Main Screen

In order to check the next Test (Relief Pressure Check), Click ‘ lext

= Move to Relief Pressure Check

PELERY
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Contents

1. Joystick Check

2. Angle Check

3. EPPR V/V Check

4. Main Pressure Check

5. Relief Pressure Check
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5. Relief Pressure Check

% Settings before the Relief Pressure Check Test

4[ Settings before the test ]7

( )
Joystick lever neutral
~ J Pop-Up creation if doesn't check the Engine RPM ,safety lever
C : D DMS-3 '
Over Engine RPM1800 | ¢ 1850 d
L (AUtO idle OFF) ) | A Engine Speed(RPM) is lower, Engine speed remains above the 1800 rpm. and then try again,
2 Safety lever is up, Down the safety lever, please try again,
( . . . \
Maintain the oil temperature | . ...comm. o -
is 40 degrees or more

Pop-Up creation if the engine RPM is low

4[ CheCk before the teSt ]7 3 Engine Speed(RPM) is two low, Engine speed remains above the 1800 rpr. and then try again.
*

( )

Bypass Cut Valve Check =
b Q;‘ =
Solenoid valve

Pump Pressure Sensor Check @@

S ) Pressure
sensor

[ ;l'lf.‘% Y” FaolZ Ao
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5. Relief Pressure Check

% Relief Pressure Check Screen Description

5. Relief :>
Pressiure Check:

! Relief Pressure Check

E Front Pump pressure [Fl( m )Zear Pump pressure [F2] "
J
S000— S00—
4500—  450—
40o0— 4007
mog— 0]
300 —
(1) Test Contents  + Select the Joystick Operation S0
1 250
TGSt %500_5 (2) Item R ﬁ Remarks
= 200
(2) Graph « The graph displays real-time Foon0 - £ ‘( )
operation o 150
* Tests are marked with 10—
different colors ooo-
(3) Status Before « Display The Engine RPM, so0-
the test Battery Voltage, Hydraulic - o ; .
Temp = ! 1 [ | [ 1 [ 1 [ 1 [ 1 [ 1 [ - <
0 2 4 & - eﬁc) 10 12 i -Open Help
(4) Status and « Status of the test operation
results of tests  — Reference(350Bar) Swash Plate S — - e O Tero s
Tilting Angle , Leakage and Frane R Aremater foksge: b Frsraue Gl Teme il P
Relief Pressure —
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Front Pump Pressure [F1]>

> STEP 1 — Select the Test

Click | Front Pump pressure [F1] jor press F1

» STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the Relief Pressure Check

= selmalaof
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Front Pump Pressure [F1]>

* Display the test progress

» STEP 3 — Display Test results and Status

Force Operation: Front Pump 'Write value : 380.00
Force Operation: Front Pump Write value : 385.00
Force Operation: Front Pump Write value : 300,00
Force Operation: Front Pump Write value : 250.00
fiellet.Bressure Chiack 3 Force Operation: Front Pump Write value : 200,00
Force Operation: Front Pump Write value : 100,00
F Operation: Front Pump : 4S.
| - o s -2 | / Force Operatin: Front Pump Wrks Ve £ 0,00
Force Operation : Bypass cut Force Operation Stop
/ Force Operation: Front Pump Force Operation Stop
Force Operation: Rear Pump Faorce Operation Stop
SO00— SO0 — Force Operation: Front Pump Write value : 380,00 ~
Farce Operation: Front Pump Write value ¢ 385.00 W
Force Operation: Front Pump Write value : 300,00
4500— 430 Force Operation: Front Pump Wirite value : 250,00 /
Farce Operation: Front Pump Write value : 200,00
4oo0— H00— Force Operation: Front Pump Write value : 100,00 .
g e : 45,
S e o o e s *Display the Status Test Results
3500 — EDS Force Operation : Bypass cut Force Operation Stop
Force Operat!on: Fronk Pump Force Operation Stop E
;jDDD _ ‘:BDD = Farce Operation: Rear Pump Force Operation Stop Z II:EII R’ESI.““S R h
E %sa -
e feon—
Zoom- = PesteiiEmE R eE=e | Dbar Swash Plate A 937 my :
150— Dbar Swash Plate Ani 937 mi
1500 350bar Leakage | 405 lpm 350bar Leakage 405 Ipm
] Relief Pressure | 375 bar %
1000~ Relief Pressure | 375 bar
so- | Fa
B s ' 1 ' 1 ' i ' 1 ' | ' l ' | L | £
1z 14 16 18 20 2z 24 26
Engine RPM: 1890 Alternator Yolkage: y Heydraulic Oil Temp. : 23 o Prev )e( Res u Its

Front Pump Pressure
Rear Pump Pressure
Front Pump Swash—-plate angle Voltage

Rear Pump Swash-plate angle Voltage

DOOSAN B - tEC L
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Front Pump Pressure [F1]>

+» STEP 4 — Move the test menu

Click on Close at the end of the Relief Pressure Check

= Go to the VBO Diagnostic Tools Main Screen

2t30f
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Rear Pump Pressure [F2]>

> STEP 1 — Select the Test

Click | Rear Pump pressure [F2] {or press F2

> STEP 2 — Tests performed actions

VBO diagnostic program will automatically
run the Relief Pressure Check
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Rear Pump Pressure [F2]>

> STEP 3 - Display Test results and Status

Reliet Pressure Check

| Front Pump pressure (P11 || Rear pump pressure (F2) |

S000-  S00—
4500— 450
o00- 400
amno- 07
00—
_3000—
= T
£ L250—
500— 2
S
2 enn—
*2000- =
150—
1500—
00—
1000—
ey
1 T
500 o
0 5
s0= I | 1 1 [ i
10 1z 4 4 3 50 E B
Time (ssc)
Engins RPM; Alternator Yoltage:

1887 Hydraulic Gil Temp

T

Force Operation: Rear Pump Write value :
Force Operation: Rear Pump Write value :
Forcs Operation: Rear Pump Write value :
Force Operation: Rear Pump Write value :
Forcs Operation: Rear Pump Write value :
Force Operation: Rear Pump Write value :
Force Operation: Rear Pump Write value :
Forcs Operation: Rear Pump Write value :
Force Operation : Bypass cut Force Operation Stop
Forcs Operation: Frant Pump Force Operation Stop
Force Operation: Rear Pump Force Operation Stap

385,00
390.00
300.00
250.00
200.00
100.00
45.00
0.00

<

Open Help
B3| o Fray

>

Item Results Remarks
Relief Pressure | 375 bar
Dbar Swash Plate Ani 533 m¥
350bar Leakage | 364 lpm
Relief Pressure | 386 bar

™~

Close

Front Pump Pressure
Rear Pump Pressure
Front Pump Swash—-plate angle Voltage

Rear Pump Swash-plate angle Voltage

-

* Display the test progress

Force Operation: Rear Pump Wirke value : 385.00
Force Operation: Rear Pump Wirke value : 390.00
Force Operation: Rear Pump Wiike value : 300.00
Force Operation: Rear Pump Wrike value : 250.00
Force Operation: Rear Pump Wrke value : 200.00
Force Operation: Rear Pump Wiike value : 100.
Force Operation: Rear Pump Wirke value : 45,00

Force Operation : Bypass cut Force Operation Stop
Force Operation: Front Pump Force Operation Stop
Force Operation: Rear Pump Force Operation Stop

= Display the Status Test Results

Item Results

375 bar

Remarks
Relef Pressure

Dbar Swash Plate A 553 m¥
350bar Leakage 354 kpm
Relief Pressure 565 bar
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5. Relief Pressure Check

% The progress of the Main Pump Pressure Check Test

<Rear Pump Pressure [F2]>

+» STEP 4 — Move the test menu

Click on Close at the end of the Relief Pressure Check

= Go to the VBO Diagnostic Tools Main Screen
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