SERVICE MANUAL
HYDRAULIC EXCAVATOR

MD450BLC

Applicable: MD450BLC YS0201~

S5YS0002E-01 04/89




HYDRAULIC EXCAVATOR
- SHOP

MANUAL model MD450B:

GENERAL

SYSTEMS O—

cOoMPONENTS O —

O———m———
BT yuTan:].

PROCEDURE O—

Book code No. S5YSO002E (1)



SHOP

MANUAL model MD450B:

TABLE OF CONTENTS

1. SPECIFICATION

N

OPERATION AND CONTROLS (Refer to Operators Manual)

3. LOCATION AND WEIGHT OF COMPONENTS

.....

4. MAINTENANCE STANDARDS AND
TEST PROCEDURES

5. TROUBLESHOOTING
6. PREVENTIVE MAINTENANCE {Refer to Operators Manual)

7. WORKING STANDARDS

© How to Index each Shop Manual Section
The GENERAL of this shop manual consists of 7
headings as shown above. Each section can be easily
referred to by indexes appended to the margin of the
page as indicated on the right. Please use the indexes
for speedy reference.




1. GENERAL

1) The terms used in this Maintenance Standards shall

have definitions as foilows:

Standard value:

Standard values for adjustment or assembly of a
new machine, provided the values are for standard
specifications (machine with standard attachments
and shoes) unless otherwise specified.

Allowable value:

A limit value that shall not be exceeded. If it is ex-
ceeded, remedy or replacement is required. Avoid
using a machine, exceeding this value to maintain
the performance or safety of the machine.

Limit value of use:

A value at which machine adjustment or parts re-
placement becomes unnecessary if it is exceeded. If
the machine is still used beyond the limit value, the
machine will be faced with failures leading to the
out-of operation and will de?el,op safety problems.
Oil temperature: o

Temperature to be applied. ~"The temperature of
hydraulic oil refers to that in the hydraulic oil tank.

Hydraulic oil must be circulated continuously so

that the oil temperature in the circuits may be level-
led off with that of the tank.

2)

4)

5)

For items without allowable values, adjust and re-
pair or replace them with reference to the standard
values.

Rubber products such as hydraulic hoses, O rings
and oil seals deteriorate with time. Replace them
regularly or at overhaul.

It is advisable that important hoses for safety pur-
pose be .designated as very important parts (V.LP.)
and be replaced regularly. '

In proceeé_ing to maintenance, it is essential to get
familiar with machine “operating pchedureé. pre-
cautions fo be observed and inspection/lubrication
procedures. Read through the Operators Manual as

well.
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2. PRESSURE MEASUREMENT AND ADJUSTMENT

2.1 EQUIPMENT TO BE PREPARED
Pressure gauge 50kgf{/cnf (700 psi) 1 pe

100kgf/crf (1400 psi) 2 pes
500kgf/crf (7000 psi) 2 pcs
Pressure measuring set 1 set
Speed meter (diesel speed meter) 1 pc
Surface thermometer (with magnet) 1 pc
Hydraulic oil analyzing apparatus 1 set

2.2 STANDARD MEASURING C_ONDITION

First of all, set pressures to within the tolerances in

standard measuring conditions in the Performance Inspec-

tion Table (Table 1).

(1) Measuring Procedure and Method

1) Cleanliness of hydraulic oil
Sample oil from within the hydraulic oil tank and
inspect it with an analyzing apparatus. If values
obtained are out of tolerances, flush oil or replace
filters.

2) Hydraulic oil temperature
Attach a temperature gauge to the surface of the
hydraulic oil tank and measure temperature. If the
temperature is low, relieve the -relief valve for the
bucket and others till it falls down.

3) Water temperature
Measure the temperature of the radiator surface the
same way as above. If the temperature is down, wait
till it goes up.

4) Engine revolution
If LO (low revolution) is not within the tolerance,
adjust the length of the throttle lever and the accel
cable in the operator’s cab.
If HI (high revolution) does not fall within the
tolerance. ask the engine manufacturer for repair. If
the revolution does not fall within the tolerance when
the decel is on, adjust the length of the rod located

between the engine stop lever and the sloenoid.

(2) Procedure of adjusting the engine revolution

1) Adjusting the low revolution (LO) of the engine
Loosen the nut (1) fastening the control cabel and
adjust the length of the cable (C). For the length (C),
refer to the standard value given in the Service

Standard of the Control System.

CONTHO\; CABLE
| S r_sj

Fig. 1

2) Adjusting revolution when the decel is on
Adjusting the rod length (E) by turning the joint (2)
located between the solenoid and the stop lever.

U—#_\ \
~ SOLENOID N ‘

2.3 PRESSURE MEASURING POSITIONS

(1) Main circuit
\mu e




2.4 MEASURING AND ADJUSTING THE CIR-
CUIT PRESSURE

(1)
D

4)

5)

Measuring Procedure

Attaching a Pressure Gauge to the Main Circuit

Place an oil pan under the “al” plug of the main pump

(This is the pressure tapping point of the main circuit.)

and remove the plug.

Then attach a pressure guage connecting joint and fit a

500kg/cnf (7000 psi) pressure gauge to it.

Remove the "a2" plug the same way and attach a

pressure gauge there. )

Attaching a Pressure Gauge to the Pilot Circuit

Place an oil pan under the gear pump plug (P3) (which

is the pressure tapping point of the pilot circuit) and

remove the plug.

Then, attach a pressure gauge connecting joint and fit

a 100kg/crf (1400 psi) pressure gauge.

Primary Pilot Pressure Measurement

Confirm that the primary pilot pressure when all

operating levers are neutral falls within the tolerance

given in the Performance Inspection Standard Table

(Table 1).

In case the pressure is out of an allowable value,

adjust the control (RV13) of the pilot relief valve.
NOTE

If measurements fall within the tolerance in Table

1, try not to adjust it as much as possible.

Perform pressure measurement from the up-

stream to downstream sides.

Measuring the Travel Main Relief Pressure
Measure the travel main relief pressure. For measure-
ment, do it one side by one side by locking the circular
sprocket properly, as given in the Measurement Steps
in the Performance Inspection Standard Table (Table
1).

In case pressue is out of a tolerance, adjust the control
(RV3, RV4) according to the adjustment procedure of

independent relief valve.

NOTE
Start adjustment of the 2-step relief valve from
the root (high pressure).

(Opt.

Turn on the attachment heavy lift switch and measure

i Measuring Heavy lift pressure)

high pressure. Then, measure pressure by turning off
the attachment heavy lift switch. For adjustment, turn
on the heavy lift switch and adjust the high pressure
side.)

8)

SWING RIGHT (PF1/4)[ )

Measuring the Main Relief Pressure. Measure the
attachment pressure of the main relief valve. If
measurement is out of a tolerance, adjust the pressure
with the controles (RV1, RV2) the same way as above.
Preparation for Measuring the Port Relief Pressure
Before measuring the port relief pressure, tighten the
travel main relief valve 180°. Then tighten up the
main relief valve (the high pressure side for a 2-step
type) 180°

(Opt.;
heavy lift switch on) This is to keep the main relief

Then measure pressure with the attachment

pressure above the maximum pressure port relief
pressure.

Measuring the Port Relief Pressure

Measure the port relief pressure (boom, arm, bucket,
swing and travel motors). Measurement should be
done when the port rélief valve at the stroke end in
Table 1 is Vrelieving itself. If measurements are out of a
tolerance, adjust the control according to the adjusting
procedure of the relief valve that comes up later.

Disposition at the Completion of Measuring the Port
Relief Pressure

(Opt.; If boost pressure is present, turn on the heavy
lift switch and measure the high pressure side, which
was tightened 180° up for the preparation of port
relief pressure measurement.

Then, turn off the heavy lift switch and adjust the
pressure to a tolerance for the low pressure. Confirm
pressure by repeating steps with boost pressure and
without boost pressure.)

Next, bring back the travel main relief valve 180° and
adjust pressure to within the tolerance.

2.5 PRESSURE ADJUSTING POINTS

(1) Pilot relief valve

ADJUST SCREW

LOCKNUT CAP
Fig. 3

(2) Swing control valve

RVIL

| ALVE
RELIEF VALVERVI12 (PF 1/4)
SWING PREFERENTIAL PORT
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2.6 PERFORMANCE INSPECTION STANDARD

(NOTE ; Take measurement in the S mode, unless otherwise specified.

Table 1

The standard tolerance shall be an allowable range in field measurements. )

. cion it Pressure measurement Basic | Tolerance Unit | Control Measurement
nspection item — — ni ontro
: Position | Port | Size value Hgﬂer {;Om“i'ter Condition, function
% - " Cleanliness of hydraulicoil|-Hydraulic oil in tank 8 +1 -1 | Class — Takeout of sample
% Temperatureof hydraulicoill Tank surface 50 15 -5 o _ g\(i?giefg%r:‘acmre
¢ |Water temperature | Radiator surface 75 +15 | ~-15 - %’eieﬂ'g%’%u"
1;.’ §| Rated engine |LO Iniects 850 | 450 0 C LO throttle
= i .| Injection pum p—
SZ| revolution | pump 2180 |+50 |-20 | RPM | Mmmm CURULL throtle
S5 No.l fuel pipe
2= Decel ON 1000 | +50 0 E Decel sw on
g Attach RH al 280 | +5 0 RV1 Bucket " digging
2 ttac L a2 (3980) |(+70) Rv2 |Boom hoisting
S
= Boost |RH & al +20 RV1 Bucket digging
‘E; pressure p—— E PF1/4 (4352500) (+280) O —
= OPT) |LH & a2 RV2 Boom hoisting
-
E | Travel RH al 350 | 45 o RV3 | Sprocket
S | iy a2 (4980) | (+70) Rv4 |lock, 2-speed
B R - - - RV6 Boom lowering
oom  |— -
H al (43&8) J?‘fw (iggo) RVS Boom hoisting
Boost H (4%§%) (iggo) 0 - Boom hoisting
b pressure }J——j =
- ©OPT) | R S re S — | Arm discharge
=
£ 2 1A R - az. 315 | +50 | 420 RV10 Arm discharge
3} rm a— B
= 2| H (4480) |(+710)|(+280) RV9 Arm digging:
« [
| & | R ' 315 | 450 |+20 | kef/e | RVS Bucket discharge
ws | Bucket [~ 2 al PF1/4 i
& H £ (4480) {(+710)|(+280)| (psi) RV7 Bucket digging
< a
e RH 255 | 45 RVIL | o ek
2 Il
S Swing H a2 (3630) | (+70) 0 RViZ ucket loc
= Front Insert a proper
2 |RH— al . :
=}
g Back 365 | 50 | 420 _ | ek into the et
E Frot (5190) |(+710){(+280) SPeed sprocke
& |LH a2 ‘tgeth on both
= Back ) sides.
Negative] Boom side Pil Measure with all
e ‘ w0 (G300 ™| Operating levers
pressurel Arm side Pi2 ) in. neutral position.
Primar; : 3 50 +3 -3 All ti '
pressurye Discharge pressure | Pump P PF1/4 (710) | (+40) | (-40) RVI3 levex?sperll‘:ultr:ﬁl
PAb,PBb
» | Boom PAbS
S g n PAAPE 50 43 3 At full stroke
p rm a,PBa - . . s
§ § v PF3/8 | (710) | (+40) | (-40) _ rel}ef of c1rcu1(;:s
S £ | Bucket Z | PACPBC , being measure
19 = s s '
. Swing = PiA,PiB
- ‘ e
§ Swing valve *é P7 (547%) (Hgo) 0 Travel +attach
o :s =) o
o L7 - B ]
2 'g' 5 ; LH/RH and ' - P8 PF1/8 0 |3 k%églc)"i Arm discharge relief
£ |g ¢ g| neutral Ty (570) |(+180) © —
v &= cut valve Boom hoisting relief
o S| Mode H 0 [ d% 0 0 o | Changeover to mode H
RS z -
g 2 | Mode S o P i A N = ?; Changeover to mode S
&g Mode F « C E ad PF1/4 10.5 t2 4 -2 oé) g Changeover to modes
b% g (212) (128) (-218) 52 F and C
] 8. - = h.
g g | Release (114) | (+71) | (-14) i‘é Eel?enagsee Switch,
S S | ATT bonst pressure (0PT) (2367‘75) (123) (:23) Heavy lift "ON,




2.7 PROCEDURE FOR ADJUSTING THE
PRESSURE OF INDEPENDENT RELIEF VALVES

1) Procedure for Adjusting the Main Relief Valve
Turning the adjust screw clockwise increases the
pressure, while turning it couterclockwise decreases
the pressure. References for pressure variations are
as follows: ‘

For adjusting the 2-step relief valve, loosen lock nut
(1) at first, set the high pressure side by means of
adjust screw (3), loosen lock nut (2) and then adjust

the low pressure side by means of adjust screw (4).

Table 2
: P h
Turn of adjust screw rfz?ycrrg (clbz;r/\?:z)
Yturn about 115 (1,635)
Y turn about 58 (825)

2) Adjustment procedures for travel relief valve and
port relief valve
Turning the adjust it counterclockwise decreases the

pressure. Given below are the pressure changes for

Pressure change

kgf/cdf (Ibs/in%)

reference:
Table 3
Turn of adjust screw
¥ turn
14 turn

about 115 (1,635)
about 58 (825)

w
~

Procedure for adjusting swing relief valve
Turning the adjust screw clockwise increases the
pressure and turning the adjust screw counterclock-

wise decreases the pressure. Given below are guide-

lines of pressure variation.

Table 4

Turn of adjust screw

Pressure change

kg{/cd (Ibs/in?)

1 turn about 100 (1,422)
Y turn about 25 (356)

£y
~—

Procedure for adjusting travel motor’s relief valve

The travel bArake valve can not be pressure adjusted
from outside, as shown in the figure on the right.
The pressure is adjusted with shims, and pressure

variations are given below for reference:

Table'5
. . . Pressure change
0.D., bore dia and thickness of shim kg / (Ibs/in?)
$17X 10X 1mm about 50 (711)
$17X ¢ 10X0.5mm about 25 (356)

(4) ADJUST SCREW
(2) ADJUST SCREW (FOR LOW PRESSURE)

/ (1) LOCK NUT (FOR HIGH PRESSUHE)
(3) ADJUST SCREW

Fig. 6

LOCK NUT

ADJUST SCREW

mf—_}

ADJUST SCREW
LOCK NUT

ADJUST SCREW

LOCK NUT /

p “b"“lq-n
i
SN[ é%@:mmmn
Fig. 8
LOCK NUT
ADJUST SCREW SHIM

Fig. 9



5) Method of adjusting pilot relief valve
Turning the adjust screw clockwise" increases the
pressure and turning it counterclockwise decreases
the pressure. Referentxal pressure changes are given

below:

Table 6
Adjust screw rotation

Pressure change
kgf/cnt (1bs/in?)

1 turn i about 14.4 (204.8)
% turn about 3.6 (51.2)

" ADJUST SCREW

RV13

CAP LOCKNUT
Fig. 10

6) Procedure for adjusting low pressure relief valve
The low pressure relief valve can not be pressure
adjusted from outside, as shown in the figure on the
under. The pressure can be.adjusted with shims and
pressure variations are given -for reference as
follws:

Table 7
0.D., bore dia and thickness of shim

$23X $17.6X2mn
$23X $17.6X1mm

Pressure change
kof/ad (Ibs/in®)

about 6 (85)
about 3 (43)

SHIM INSERTING POINT

Fig. 11

2.8 PROCEDURE FOR MEASUREMENT AND
ADJUSTMENT OF NEGATIVE CONTROL RE-
LIEF PRESSURE

(1) Pressure measuring points

Lo

(2) Measuring procedure and method

-1) Connect negative control hoses A and B to Pii and Pi2
ports (PF1/4) on the pump side.

2) Attach atee joint and a 100kg/crf (1400 psi) pressure
gauge to ports Pit and Piz.

|
i
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Fig.v 13

3) Measure pressure with all operating levers neutral. If
pressure is out of an allowable range, adjust shims

according to the adjustment procedure.-.

2.9 PROCEDURE FOR MEASURING AND AD-
JUSTING THE SECONDARY PILOT PRESSURE
AND- SERVO PRESSURE

(1) Pressure measurmg positions
All ports of the control valve Flg 5) and the swing
control valve (Fig. 4 ).

(2) Measuring procedure and method
1) Secondary pilot pressure
Disconnect the piping on the pilot pressure receiving
+ chamber of the control valve located in the pressure

tine to be ‘measured, attach a 100kg/cdf (1400 psi) .

pressure gauge and measure pressure when the
operating lever is brought to full stroke. Confirm that
measurements are within standard range for perform-
ance inspection.

NOTE
The secondary pilot pressure may be measured
but can not be adjusted. The same thing is true of
the servo pressure and mode changeover.

2) Travel preferential changeover valve
Regarding the pilot pressure of the travel preferential
changeover valve, measure pressure by locking the
travel sprocket and by operating any attachment
(boom, arm or bucket) and travel lever at the same
time. (pressure built up when the travel cirtuit is
relieving itself.)




3) LH/RH neutral cut valve
One neutral cut valve is located on both the lefthand
and righthand sides: The pressure of one valve is
measured when it is being relieved during arm
discharge motion, whereas the pressure of another is
measured when it is being relieved during boom

hoisting motion.

2.10 MEASURING THE SECONDARY PRESS-
URE FOR MODE CHANGEOVER

(1) Pressure Measuring. Position

Fig. 14

(2) Measuring Procedure and Method

1) Remove the plug in port (a3) of the electromagnetic
proportional pressure reducing valve attached to the
pump. Then attach a pressure gauge fixing joint and
then a 50kg/cnf (700 psi) pressure gauge to it.

2) Bring all operating levers to neutral position.

3) Change each switch and measure pressure.

H, S and FC modes: Measure by setting the mode
changeover switch to each
mode.

Release mode : Measure by bringing the mode reliease

switch to RELEASE.

Attachment boost pressure: Measuer by depressing

the attach boost press-

ure button.

2.11 PILOT VALVE'S LEVER STROKE, SECON-
DARY PRESSURE, LEVER STROKE AND OPER-
ATING FORCE

PERFORMANCE CHARACTERISTICS

50
(711

73
2
3 40 =2
= (569) €
= §
= )
§n X
. 2
&J 3075 017 O
S| wer*d | o
2 SECONDARY PRESSURE 4 258(187) E
@ r\\ 256 (185] o

o« !
20 o
c; (284, } 20(145) =
c N EEAEY =
<| 1815 o]
o —k~ 150108 @
Z | (256%21) | &
o 1 W
8 10 + 10(72) =
h (142 | IS}
—t=1 73(53) z
551075 | b

{782 10) 1

1

11 20 40 556065 7.0
(0 043)(0.078) 0157) (0218) {0 256)
(0.236) (0.275)

PUSH ROD STROKE mm (in}

Fig. 15



3. CYLINDER SPEED

Condition: ders at lever full stroke with a stop watch, except that
Engine at high idling, oil temperature of 50+5TC. for the boom cylinder the time shall be from the ground
Procedure: level to the highest position. Make three mesurements
Measure. the time from the most retracted (extended) con- and record the average value.

dition to the most extended (retracted) condition of cylin-

A CONDITION A, B:
ARM CYLINDER FULLY RETRACTED.
BUCKET CYLINDER FULLY EXTENDED.

Fig. 16
CONDITION C, D: BOOM CYLINDER FULLY EXTENDED.
BUCKET CYLINDER FULLY RETRACTED.
CONDETION E, F: SET THE ARM TIP POINT TO THE BOOM
FOOT HEIGHT,AND SET THE ARM
ABOUT 90° TO ARM CYLINDER.
ABOUT 90°
HEIGHT OF
BOOM FOOT
PIN
Fig. 17
Table 8 Unit: sec
Symbol ftem Standard value{(3.4m(11'2")arm) Remarks
A Boom cylinder extension 3.1~3.7 H Mode
B Boom cylinder retraction 3.1~3.7 H Mode
C Arm cylinder extension . 4.8~5.4 H Mode ey
D Arm cylinder retraction’ 3.6~4.2 H Mode 4 ¢
E Bucket cylinder extension 5.0~5.6 H Mode
F Bucket cylinder retraction 29~35 H Mode

NOTE

The operating time does not include the cushion

stroke times.



4. CYLINDER OIL-TIGHTNESS

Condition:

Engine stopped,-oil temperature of 50+ 5%, fully retract
the arm cylinder and hold the :bucket (empty) at 1.5m
(4ft-11dn) above ground.

Procedure: .

After keeping the machine for three minutes under the
above condition, measure the movement of the cylinders
and the fall of the bucket top end in ten minutes.

B T I

CONDITION
A, B, C,15m
R ',(4ﬂ‘-1{lin)

CONDITION D 1.5m
(4f-11in)

Fig. 18

e Table 9

Symbol Item Standard value Remarks

A Boom cylinder (Retraction of rod)

inder (Extension of rod).

‘ylinder (Extension of roﬁ)

rall ot Bircket top end

10



5. SWING PERFORMANCE

. Swing performance

Condition:

Engine at high idling, oil temperature of 50 £ 5%,
fully retract the bucket cylinder and arm cylinder,
and hold the bucket (empty) at 1.5 m (41ft-11in)
above ground.

Procedure:

Measure the time required to make two turns after
one turn of start-up with a stop watch and give the
time required to make one turn. Repeat it three

times and give an average value.

. Swing brake

condition:

Engine at high idling, oil temperature of 50 5C,
fully extend the bucket cylinder and fully retract the
arm cylinder, and hold the bucket (empty) at 1.5m
(4ft-11in) above ground.

Procedure:

Measure the braking distance at the top end of the
bucket, actuating swing relief vaive after one turn of
start-up. Repeat it three times on clockwise and
counterclockwise direction respectively and give an

average value for each direction.

. Swing maintain performance

Condition:

Engine stopped, oil temperature of 50 + 5T, fully
retract the bucket ‘cylinder and the arm cylinder,
and set the machine on a 10 deg. slope, holding
the bucket at 1.5m (41t-11in) above ground.

SN
‘l:f)m (4ft-11in)

Fig. 19

1.5m (4ft-11in)

Fig. 20

BRAKING

Direct the attachment perpendicular to the slope and Fig. 21
measure the swing (overrun) at the bucket top end
for 20 seconds. Measure it in both the clockwise
and counterclockwise directions. =
Table 10
Symbol Item Standard value Remarks

A Swing speed 6.6~7.2

B Swing brake performance . 11.3~16.7m (37'~55) (65°~105°%

C Swing maintain performance 0 mm/20 sec (0 in/20 sec)

Measure the swing drift value in “C" 10 seconds

NOTE

after the engine stops.



6. TRAVEL PERFORMANCE

1 A . Travel deflection B . Travel speed
j Condition: Condition:
Engine at high idling, oil temperature of 505 C, Engine at high idling, oil temperature of 50£5%, on
on level solid soil, approach run more than 2m.(6{t- level solid soil, with approach run more than 2m.
7in) o (61{t-7 in)
Progedure ' R Procedure:
| Draw a _tar_gei_ line parallel to the crawler and Measure the time to run 20 m (65 {t-7 in), using a
| measufe‘}j'efvlec.t'ion in 20 m (65 ft-7 in) of running. stop watch. Repeat it three times and give an aver-
Repeat it three times and give an average value. age value. .
B

20m (65 ft-7.2in)

AU e WWWWWWWHI__A
\, ‘

“ /) |

bl d T
Fig. 22
C. Parking brake

Condition: and arm cylinders fully retracted and with its buck-
Engine stopped, oil temperature of 50 £ 5%, a slope et held at 2 m (6 ft- 7 in) above ground, and measure
of 17 degrees. the distance in which the machine moves back in ten
Procedure: minutes.

Leave the machine for one minute with its bucket

Fig. 23

Table 11
Symbol Item ) ‘ Standard value . | .  Remarks
A v Travel deflection 0~ 1200 mm (3t-11in) )
1st 19.8~22.8sec/20m
8 Travel speed 2nd 11.6~14.6 sec/20m i Mode
C Parking brake Omm

12



7. OIL DRAIN FROM MOTORS

A . Swing motor B. Travel Motor
Condition: : Condition:
Engine at high idling, oil temperature of 50+5C. Engine at high idling, oil temperature of 50+5%TC.
Procedure: Procedure:

With the swing locked, measure the drain for one With the travel motor locked, measure the drain for

minute, with the hydraulic system in relief state. one minute, with the hydraulic system in relief state.

DRAIN PORT (PF%5)

Fig. 25
Table 12 . : Unit:- ¢-/min(gal/min)
Symbol o Item Standard value Allowable value “Remedy
A Drain of swing motor 14 (3.7) 28 (7.4) Overhaul
B Drain of travel motor _ 15 {4.0) ' 30 (7.9) OVEl}hal‘.‘Iil .
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