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MACHINE MODEL SERIAL No.
MST-500 50101 and up
MST-600 1601 and up
MST-700 70101 and up
MST-800 866 and up
MST-1100 MO1101 and up
MST-1100 K11101 and up
"MST-1500 15001 and up
MST-2000 M02107 and up
MST-2000 K20101 and up
MST-2200 22001 and up
MST-2500

25101 and up

MIOROOKA

RIF

Fe ¥ -. . e F L
A "'&- e e



INTRODUCTION

To allow the machine to maintain its performance over a long period, and to prevent break-
downs or trouble before they occur, it is important to carry out suitable operation, mainte-
nance and inspection, troubleshooting, and repair work.

This service manual gives details of the GENERAL, STRUCTURE AND FUNCTION, TES-
TING AND ADJUSTING, AND TROUBLESHOOTING for the machine that are needed
to carry out this work -in particular, inspection, troubleshooting, and repair work. ~

For details of the engine, see the shop manual for engine.

This service manual has been prepared to help you to improve the quality of your repairs by
. giving correct knowledge of the product and correct methods of repair, and by enabling you

to carry out correct judgment. :

Please read the contents thoroughly and make good use of them in your work,

We are constantly trying to improve the contents of our service manuals, so i you have any
opinions or suggestions about the manual, please do not hesitate to contact us.

MST SERIES
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GENERAL VIEW
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DIMENSION TABLE

MODEL MST-500 MST-800 MST-700 MST-800
Serial No. 50101 and up 1601-2700 2701 andup | 70101 and up 866—2500 2501 and up
A 3,600 3,840 3.830 4,200 4,500 4,365
B 1,850 2,000 2,000 2,180 2,300 2,300
Cc 2,450 2,930 2,930 2,930 3,160 3,130
D 350 355 355 355 440 470
£ 500 500 500 500 580 636
F 1,400 1,500 1,500 1.600 1,700 1,700
G 450 500 500 550 600 600
H 2,150 2,200 2,200 2250 2,300 2.343
I 1,400 1,425 - 1,500 1,650 -
J 2800 940 840 1,028 1,140 1,160
K 350 350 350 350 350 350
L 2,150 2,250 2,250 2,550 2,600 2,600
M 1,650 1,700 1,700 1.850 2,000 1,950
N 1,800 1,880 - 1,950 2,100 -
MODEL MST- 1100 MST-1500 MST-2000 MST-2200 MST-2500
Serial No. 11101 and up | 15001 and up | 20101 and up | 2200) and up | 2510) and up
A 4,875 5.245 5,430 5,850 6,500
B 2,400 2,500 2,700 2,750 3.000
c 3,160 3,952 4,136 3,840 4,650 -
D 440 530 540 500 600
E 600 490 840 930 900
F 1.700 i,800 1,800 2,000 2,100
G 700 700 i 800 750 900 -
H 2,300 2.440 2,500 2,600 2,700 o
| 1,550 1,760 1,800 - 2,000
J 1,140 1,280 1,350 1,385 1,550
K 350 350 400 400 450
L 2,850 3,100 3.400 3.600 4,000
M 2,100 2,200 2,260 2,450 2,450 -
N 2,200 2.300 2,400 - 2.650
MST SERIES 01-5



SPECIFICATIONS

Madel MST-500 MST-600 MST-700
Serial No. 50101 and up | 1601 — 2700 270t snd up 70101 and up
Machine weight (kg} 3,890 3,900 3,900 5210
Max. loading capacity (kq) 2500 3,000 3,000 3,500 o
g | Dump body capacity (Struck) (m?) 1.2 14 1.4 1.5
g Min. turning radivs {m) 1.9 2.0 2.0 2.2 .=
:g Grade ability {Deqg} 35 35 35 35
Travel speed {km/h) 00— 11 0— 12 0-12 0-10
Overall length (mm) - 3,600 3,840 3,840 4,200 -
Overall width (mm) 1,850 2,000 2,000 2,150
Overall height (mm) 2,150 2,200 2,200 2,2%0
(To the top ot hood)
Track gauge {mm) 1,400 1,500 1,500 1,600
. Track shoe width (mm) 450 500 500 550
-g Number of links 65 78 78 76
E Link pitch {mm) 100 90 a0 100
Ground pressure {kg/cm?) 0.12 0.1 0.11 0.12 =
{Without loagd)
Ground clearance {mm) 350 312 312 355
{Ta the under surtace of cross Lube} .
Dump body width {mm) 1,600 1,700 1,700 1.850
Dump body length {(mm) 2,150 2,250 2.250 2.550 S
Dump body height (mm) 350 350 350 350
01-6 MST SERIES



MST-800 MST-1100 MST-1100 MST-1500 MST-2000
866 — 2400 2401 and up MOD1101 and up K11101 and up 15001 and up M02101 and up
5,740 5.740 6,300 6.300 7,500 11,370
4,000 4,000 5,000 5,000 6,000 8,000
1.9 1.9 21 2.1 24 3.0
2.4 2.4 25 25 2.7 28
35 35 35 35 35 35
0-13 0-13 0—-10 o—-10 0—12 0-10
4,500 4,500 4 875 4875 5,245 5.430
2,300 2,300 2,400 2.400 2,500 2,700
2.30D 2,300 2,300 2,300 2.440 2.500
1,700 1,700 1,700 1,700 1,800 1.800
600 600 700 700 700 800
80 80 80 80 98 80
100 100 100 100 100 125
0.3 0.13 0.12 0.12 0.12 0.14
440 440 440 440 530 540
2.000 2,000 2,100 2.100 2,200 2,250
2,600 2.600 2,850 2 850 3,100 3,300
350 350 350 350 350 400
01-7
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SPECIFICATIONS

Mode! MS8T-2000 MST-2200 MST-2500
Serial No. K20101 and up 22001 and up 25101 and up
Machine weight (kg) 11,370 12,250 14,500
Max. loading capacity tka) 8,000 10,000 10,000
g | Dump body capacity (Struck) (m?) 3.0 3.52 4.4
c
€ | Min. turning radius (m) 28 3.23 3.4
[=)
E Grade ability (Deg) 35 35 35
0 - 145 3
Travel speed (km/h) 0-10 {tow s18ge) 0 — 12 (two stage)
Overall length {mm) 5,430 5.860 $.500
Overali width {mm) 2,700 2,928 3,000
Overall height (mm) 2,500 2,600 2,700
{To the 1op af hood)
Track gauge {mm) 1,900 2,000 2.100
Track shoe width {mm) 800 750 800
£ | Number of links 80 66 80 (Serial No.
K] 25101—-25106)
& 74 (Serial No.
£ 25107 and up)
(&)
Link pitch {mm) 125 150 1680
Ground pressure {tka/cm*) 0.14 0.17 0.15
{Without load)
Ground clearance {mm) 540 500 600
(To the under surface of cross tube)
Dump body width {mm) 2.250 2,450 2,450
Dump body length (mm) 3,300 3.600 4,000
Dump body height {(mm) 400 400 450
01-8 MST SERIES



Model MST-500 MST-600 MST-700
Serial No. 50101 and up | 1601 —~ 2700 | 2701 and up 70101 and up
€ ngine model KOMATSU MITSUBISH] | MITSUBISHI KOMATSY
4095L-1 403t 4031 T S4D9s5¢ -1
Type 4-cycle, 4-cycle, 4.cycle, 4-cycle,

straight vertical,
water cooling,
direcy injection

straight vertical,
water cooling,
direct injection

sgraight vertical,

water cooling,

direet injection

straight verticat.
water cooling,
direct infection

type type ty pe. type,
turbocharged wirbocharged
— @ No. of cytinders — bore x stroke (mm) [4-95x115 |4—-100x105|4 —100x 105 |4 —-95 x 115
En Piston displacement {ce) 3.260 3,298 3,298 3,260
— Flywheel harsepower (HP/rpm) 77/2,800 74/2.800 87/2,800 87/2,500
Max. torque {kgm/rpm) 22/1,600 21/1,600 28/2,200 29/1.,600
- Fuel consumption ratio (a/PSh) 164 170 158 165
Stacting motor 24V, 2 8kw 24V, 3.2kW | 24V, 3 2kW 24V, 2.8kW
_ Alternator 24V, 15A 24V, 25A 24V 25A 24V, 15A
Battery 12V, 70Ah x 2 [ 12V, 100Ah x2 |12V, 100Ahx2 |12V, 100Ah x 2
Type HST RST HST HST
_ Main pumg: Delivery {ce/rev) 430 51.6 516 516
_«E\: Max . hydraulic pressuce (kg/cm?) 280 315 315 350
— 2 Brake systemn Service/parking [Service/parking | Service/parking |Service/parking
. Caution pressure of hydraulic
charging {kg/ecmM) Max. 9.5 Max. 9.5 Max. 8.5 Max. 9.5
g | Charging pump: Delivery {ce/rev) 205 20.0 20.0 20.0
} f:i Max hydraulic pressure (kg/cm?) 175 175 185 175
—§ Oump control valve Single-train Single-train Single-train Sirgle-train
g ¢pool 5000! spool spool
T’z; Dump cylinder Double-aciing, |Double:acting, IDaubfe-acting, |Double-acting,
2 piston type x ) [piston type x | [piston type x | [piston type x 2
- 'g CyY¥nder siroke 600 600 600 600
g [ Cylinder bore 30 30 20 30
B = Piston rod 0.D. 45 45 45 45
- MST SERIES 01-9



Model MST-800 MST-1100 MST-1100
Serial No, 866 — 2400 2401 and up |MO1101 and up| K11101 and up
Engine model MI-TSUBISHI MITSUSISHI | MITSUBISHI KOMATSU
40317 4D347 6014 S6095L1
Type d-cycle, 4-cycle, 4.¢cycle, 4.cycle,

straight vertical,
water cooling,
direct injection

straight vertical |straight vertical,
water cooling, |water cocoling,
direct injection |direct injeclion

straight vertical,
water cooling,
direct injection

Wurk equipment hydraulic system

Dump cylinder

Doubla-acting,
piston lype x 2

Double-acting,
piston typrx 2

Oouble-acting,
piston typex2

lype, type, type type,
turbocharged turboacharged turbocharged
2 | No.ofcylinders — bore x stcoke  (mm} |4~ 100x 105 [4 ~104x 115 [6—110x 115 |6~ 86 x 115
uS; Piston displacement (ce) 3,298 3,907 6.557 4,890
Flywheel horsepower {HP/rpm) 99/3,000 114/3,000 116/2,500 132/2,500
Max. torque (kgm/rpm) 28/2,100 33/1,800 39/1,600 45/1,600
Fuel consumption ratio {g/PSh) 160 162 170 155
Starting motor 24V, 3.2kW 24V, 5.0kW 24V, 4 5kW 24V, 5.6kW
. Alternator 28V, 26A 24V, 30A 23V, 30A 24V, 15A
Battery 12V, 100Ah x 2[12V, 100Ah x 2|12V, 100AhY x 2112V, 100Ah x 2
Type HST HST HST HST
Main pump: Oelivery (celrev) 51.6 51.6 51.6 51.6
. Max. hydraulic pressyre kg/cm?) 350 350 38s 3856
s
& | Brake system Service/parking |Service/parking| Service/parking | Service/parking
Caution pressure of hydrautic
charging (kg/em?) Max. 9.5 Max. 9.5 Max.95 Max. 9.5
Charging pump: Delivery icclrev) 200 20.0 20.0 20.0
Max. hydraulic pressyre (kg:em?) 165 165 165 165
Dump control valve Single-train Single-train Single-train Single-tcain
spool spool spool spool

Double-aciing,
piston ryoe x 2

01-10

* Cyfinder stroke 600 600 710 710
Cylinder bore 00 ag 100 100
Yiston rod O O. 45 | ah 60 ) 60
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MST-1500 MST-2000 MST-2000 MST-2200 MST.2500
15001 2nd up M02101 and up | K20101 3nd up 22001 and up 25101 and up
MITSUBISHI MITSUBISHI KOMATSU CATERPILAR MITSUBISKI
6D14T 6D16T SA6D110-1 3306DIT 6D22T
4-cycle, 4-cycle, 4-cycle, 4.cycle, 4-cycle,

straight vertical,
water cooling,
direct injection

| straight vertical,

water cooling,
direct injectron

straight vertical.
water cooling,
direct injection

straight vertical,
water cooling,
directt injection

straight verical,
water cooling,
direa injection

type. 1ype, type, ype, type.
turbocharged turbocharged turbocharged turbocharged turbocharged
6—~95x115 6—118x 115 6~ 110x 125 6—-121x 152 |6~ 130x 140
6.557 7.545 7,130 10,500 11,148
152/2,500 197/2,500 233/2,600 251/2,200 256/2,200
51/1.400 67/1,600 81,5/1.800 99/1,400 117/1,A00
165 150 160 162 155
24V, 4.5«kW 24V, 4 Skw 24V, 7 5kwW 24V, 7.5kW 24V, 5.5kW
24V, J0A 24V, 30A 24V 25A 24V, 35A 24V, 30A
12V, 120Ah x 2 12V, 120Ah x 2 12V, 120Ah x 2 12V, t20Ah x 2 12V, 120Ah x 2
HST HST HST HST HST
69.8 89.0 89.0 110.9 125.0
3848 350 (Serial No. 350 (Serial Na 325 350

Service/parking

MO02105 and up)
385 (Serial No.
M02101-02104)

Service/parking

K20129 and up)
385 (Serial No.
K20101-20128)

Service/parking

Service/parking

Service/parking

Max. 95 Max.9.5 Max. 95 Max, 95 Mzx. 9.5
20.0 36.0 360 56.0 63.0 (Serial No.
25101-251086)
46.0 (Serial Na.
25107 and up)
165 165 165 165 165
Single-train Single-train Single-train Single-1rain Single-train
spool spool spool spoal spool
Doubtle-acLing. Double-acting, Double-acting, Dauble-acting, Double-acung,
oston tyope x 2 pisLon type x 2 piston lype x 2 piston type x 2 DisloN 1ype x 2
700 ).000 £,000 (,000 1,000
t10 130 130 130 130
80 70 n 70 70
MST SER|ES
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TABLE OF LUBRICANT AND WATER

]KlND OF AMSBIENT TEMPERATURE CAPACITY (2}
RESERVOIR FLUID =2 4 5 BE°F — . :
-0 —10 o 10 20 30°C Specified amount |Refill capacity ..
: MST-500 : 9.0 R
MST-600 - 70 6.0
MST-700 : S0 7.5
o Engine MST800 : 70 6.0
Engine oil pan oil MST-1100: 12.5 105
MST-1500: 20.0 18.0
MST-2000: 24.0 22.0
MST.2200: 27.0 26.0
o MST-2500: 31.0 |  27.0
MST.500 : 53 BO
MST.800 : 53 50
MST-700 . &3 60
-k MST.800 : 73 70
Hydraulic tank :Tdmu“c ; MST-1100: 73 - 70
MST-1500: 74 70
MST.2000: 74 70
MST.2200: 120 110
MST.2500: 120 110
. MST.500 : 60
m MST-600 : 60
L DA7p ] MST.700 : 60
_ Or— MST-800 : 80
Fuel tank Diesel ASTM 0975 mz : MST-1100: 80 -
fuel R MST-1600: 120
MST-2000: 145
MST-2200: 170
| b MST.2600: 210
MST.S00 : 9.0
MST-600 : 135
MST-700 : 8.0
MST-800 : 135
Cooling system Water Add antilreeze MST-1100: 21.0 -
MST-1500: 21.0
MST-2000: 27.0
MST.2200: 30.0
MST.2500: J36.0

ASTM:  American Society of Testing and Material
SAE:  Society of Automotive Engineers
API: American Petroleum Institute

Specified capacity: Totsl amount of oif including ofl {or components and oil in piping.
Rehll capacity: Amount of ail needed to refill system during normal inspection angd maintenance.

NOTE.

(1) When fuel sulphur conrens 1s les¢ than 0.5%, change
oil in the oil pan every periodic maintenance hours

described in 1his manval.

Change oil according 10 the lol!owmg wable if (uel

sulphur content is above D.5%.

hange interval of oil
Fuel sulphur content ] Change interv o

in engine 6il pan

0.5 10 1.0%

—

Apove 1.0%

1/2 of ragular interval

1 1/4 ol regular interval

01-12

{2) When stanting the enginé in an atmospheric tempeca-

(3)

ture of lower than 0°C, be sure (0 use engine o1 of
SAEIOW, SAEIQW-30 and SAEISWA40, cven
though an 3imaspheric 1empérature goes up 16 10°C
more or less in the day time.

Use AP classification CD as enging oil and if APl
classifieanon GG, reduce the engine oil change inter
val 16 hall,

MST SERIES



10 STRUCTURE AND FUNCTION
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Hydraulicpiping .........c..covuu.n.

Hydraulic circuit diagram (MST-600, 700) ... 10- 3

Hydraulic circuit diagram (MST-500) ........ 10- 4
Hydraulic circuit diagram

(MST-800 — 1500) ........cocvcvnvnnnn. 10- 8
Hydraulic circuit diagram

(MST-1800, 2000) .........cccvvveeannn., 10-10
Hydraulic circuit diagram (MST-2200) ....... 10-12
Hydraulic circuit diagram (MST-2500) ....... 10-14
Hydraulic pump (MST-500) ................. 10-16
Hydraalic pump (MST-600 — 1500} ......... 10-17
Hydraulic pump (MST-1600, 2000) ......... 10-18
Hydraulic pump (MST-2200) ................ 10-24
Hydraulic pump (MST-2500) ................ 10-25
Travel motor (MST-500) .................... 10-26
Travel motor (MST-600) .................... 10-27
Travel motor (MST-700 — 2000) ............ 10-28
Travel motor (MST-2500) ...........ocvvnn.. 10-32
Trave) motor (MST-2200, 2500} ............ 10-33
Travel motor speed changing circuit J

(MST-2200, 2500) .......ccviiiiiinannn. 10-34
Elecrtrical circuitl diagram

{MST-500, 700, 1100, 2000} ............. 10-36
Electrical circuitl diagram

{MST-600, BQ0, 1500, 2600) ............ 10-38
Electrical circuit diagram

(MST-600,800) ...........ocvviiiinannnn. 10-39
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(AST=2200) .. iins v vowmm sin whsesibine s 10-40
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HYDRAULIC PIPING
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Travel motor

Oump control valve
Main pump
Charging pump
Dump cylinder

cw®~o

Hydraulic line filter
Hydraulic oil tank
Engine

Oil coaler

Parking brake valve
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GENERAL OUTLINE OF HYDRAULIC CONSTITUTION

s The MST series adopt the HST (HydroStatic Trans- ¢ There are basicslly 2 hydraulic circuits, i.e., the HST

mission) by swash plate hydraulic pumps and motors.
Therefore, they can withstand high-speed, high-pres-
sure service conditions.

In particular not only sufficient strength is achieved
against torsional vibration of the engine or sudden
fluctuations in the engine load but also stable per-
formance is obtained througout the engine speed
range.

In addition, the volumetric efficiency is so high that
there is scarcely any oil feakage and the efficiency
does not drop even if the oil temperature rises.

The original servo transmission mechanism which is
adopted facilitates the forward/neutral/reverse lever
operation.

In addition to above, the HST is of a maniblock type,
which eliminates the piping of servo valves, relief
valves, etc., so that it is easy to disassemble and
reassemble.

Furthermore, the travel motor of the MST-2200 and
MST-Z500 has a high/low speed selector mechanism,
so it is possible to select a speed to match the change
in the load.

MST SERIES

to generate traveling power and the work sguipment
circuit to control the dump body.

The HST has a pump charging circuit with 2 sets each
of hydraulic variable pumps and hydraulic motors at
the center of the circuit. The 2 sets of tandem hy-
draulic pumps are equipped with a charging pump in
the rearmost section,

The power train is connected directly to the engine.
The 2 sets of hydraulic motors are equipped with a
final reduction gear and a parking brake; they are
mounted in the right and left front.

The work equipment circuit consists of a dump con-
trol valve and a dump cylinder.

The dump control valve is of a single-train spool
systern for atl models.,

A double-acting, piston-type dump cylinder is adopt-
ed. One set are used in the MST-500 and 600. Two
sets are used in the MST-200, 800, 1100, 1500, 2000,
2200 and 2500.

fn addition to the above hydraulic equipment, the
MST-2200 and 2500 are also equipped with a high-
low 2.speed travel motor which ¢an be swiiched
between high and low speed by a solenoid valve
operated by a switch in the operator‘s compartment.

10-3



HYDRAULIC CIRCUIT DIAGRAM (MST-500)
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Selpressure 55k /o

. Hydraulic 0if tank

. Charging pump

Main relief valve

Check valve

Dump control vaive

Quer-10sd relief valve { Lower side)
Oump cylinder

Hydraulic line liler

Low pressure switch

Rear main pump {for tef traveling)
. Front main pump (for right traveling)
. Charging relizl valve

13.
14,
15.
16.
17.
18.

19.

20.

Purnp control valve
High-pressure reliel valve

Trave! motor {{or left traveling)
Travel motor ({0 right travelingl
Parking brake

Final drwe

Oit cooler

Parking brake valve

. Plug for charging pressure of main pump
. Plug for main relid pregsure of dump circuit
. Plug for high-pressure of main pump
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OlL FLOW

e Oil in the hydraulic oil tank {1} is sucked up by

charging pump (2) and enters port P of the control
valve (5).

If the control valve (5) is at the “"HOLD” positian,
the oil which entered port P goes out of port T and
flows completely to the HST circuit.

If the contrgl valve (5) is in an operating condition, it
flows to the dump cylinder circuit.

If the dump lever is at (he “RAISE"” or “LOWER"
position, oil of the dump cylinder circuit opens the
check valve {4), comes out of port A or B through the
spool, enters bottom side or head side of the dump
cylinder (7) and makes the dump body raise or lower.
The oil which s returned to the cylinder is ¢leaned
as it passes port T and the line filter (8) and flows to
the HST circuit. The dump body raising pressure is
set 1o 175 kg/em? by the main relief valve (3).

The dump body lowering circuit pressure is set ta 55
kg/ecm? by the over-load relief valve (6).

If the contral valve (5) is at the "HOLD" position, oil
of the HST circuit flows completely through two
circuits of the pump charging and parking brake
release.

The oil which flowed into the parking brake release
circuit enters port @ ol the parking brake valve
(20). If the parking brake lever 1s at the "TRAVEL”
position, Lhe ail which entered port @ comes out of
ponr @ , enters the brake port provided in the right
and left sravel maotors and ‘‘releases” the parking
brake (17}).

If the parking brake lever is at the "PARK" position,
the port @ and port @ of the parking brake valve
close and the port @ and port @ open to rewin
1he oil a( the brake ports in the motors to the hygraw-
lic oil tank.

The ail which flowed into the pump charging circuit
enters port X, of the rear pump and then port X, of
the front pump through the pump’s piping and
supplies the amount of oil required by the main
pump.

The hydraulic pressure in the charging circuit is set
1o 20 ka/cm? by the charge relief valve {12} buill
into the main pump.

1f the pump charging circuit pressure drops below 9.5
kg/cm?, 1he low-pressure switch (9) is activated to
warn the operator by llashing the warning lamp in
order 1o prevent pump seizure

MST SERIES

e The main pumps (10) and {11} change the swash

plate angle by means of the pump control vaive {13)
interlocked with the travel lever to adjust forward,
reverse, and discharge. and seénd oil to the traveling
motors.

A high-pressure relief valve (14) is built into the main
pump to set the main pump’s discharging pressure 10
280 kgfem?.

The travel motors (151 and {16) wrn scoording to the
amount of oil sent from the main pump and their
speed is reduced by the reductian gear (18} to drive
the sprocket far running or turning the vehicle.
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HYDRAULIC CIRCUIT DIAGRAM (MST-600, 700)
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1. Hydraulic oil tank 14. Travel macor (for ledt traveling)
2 Charging pump 15, Travel molor (for right traveting)
3. Main relie! valve 16. Shuttle valve
4. Check valve t7. Motor charging relief valve
5. Dump cantrol valve 18. High-pressure relief valve
6. Over-load reliel valve {Lower side) 18 Packing brake
7. Dump cylinder 20. Final drive
8. Hydraulic lins filter 21. Oi) cooler
9 Lovwprassure switch 22. Parking brake valve
10 Rear main pump (for left wraveling) G, . Plug for charging aressurc of main pump
11. Front main pump {for tight traveling) G, . Plug for high pressure of main pump
12. Charging reliel valve G,y. Plug for charging pressure of travel molor
13. Pump control valve Gy . Piug for main relief pressure of dump circuil
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G. Plug for over-load relief pressure of dump circuit
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QIL FLOW

O1) in the hydraolic oil tank (1) is sucked up by
charging pump (2} and enters part P of the conirol
valve (5]).

If the control valve {5) is a1 the "HOLD" position,
the oil which entered port P goes out af port T and
flows completely to the HST c¢ircuit.

If the control valve (5} is in an operating condition, it
flows to the dump cylinder circuit.

It the dump lever is at the “RAISE” or "LOWER”
pasition, oil of the dump cylinder circuit opens the
check valve (4), comes out of port A or B through the
spool, enters bottom side or head side of the dump
cylinder (7} and makes the dump body raise or fower.
The oil which is returned to the cylinder is cleaned
as 1 passes port T and the line filter {8) and flows to
the HST circutt. The dump body raising pressure is
sel to 175 kgfem? by the main relief valve (3).

The dump body lowering ciccuit pressure is ser o 55
kg/em? by the over-load relief vatve (6).

If the control valve (5) is at the “HOLD” position, oil
of the RHST circuit flows complelely through two
ciccuits of the pump charging and parking brake
release.

The oil which flowed into the parking brake release
circuit enters port @of the parking brake valve
{22). 1f the parking brake lever is at the "TRAVEL”
pasition, the ail which entered port @ comas out of
port @ . emers the brake port provided in the right
and left travel mators and ‘releases™ the parking
brake {(19).

If the parking brake lever is at the “"PARK" position,
the port @ ang port @ ol the parking brake valve
clase and the porl @ angd port open [0 refurn
the oil at the brake ports in the motors 1o the hydrau-
li¢c oil tank,

The oil which flowed into the pump charging circuit
enters part C4 of the rear pump and then port C| of
the front pump through the pump’s piping and
supplies the amount of oil required by the main
pump.

The hydraulic pressure in (he charging circutl is sel
(6 16 ~ 18 kg/em? by the charge reliel valve (12}
built into 1the main pump.

Il the pump charaqing ciccuit pressure drops below 9.5
kg/cm?® the low-pressure switch {9} is activated (o
warn the operator by flashing the warning lamp in
order 1o prevent pump seizyre.,

MST SERIES

e The main pumps (10) and (11) changa the swath

plate angle by means of the pump contral valve {13}
interlocked with the travel lever to adjust forward,
reverse, and discharge, and send ail to the traveling
motors.

The travel motors (14) and (15) turn sccording to the
amount of oil sent from the main pump and their
speed is reduced by the reduction gsar {20) 10 drive
the sprocket for running or turning the vehicle. A
high-pressure relief valve (18) is built inlo the travel
motor (o set the main pump’s discharging pressure.

In addition, a flushing valve {(combination of s shuttle
valve (16) and a charge relief valve {17)) is built inco
the MST-600, and 700. !t relieves the oil of the cir-
cuit which became the wravel motor’s discharging side
(low-pressure side) 1o the oil cooler (21) to prevent
overheating and clean hydravlic oil of the HST
circuit. »

T
i g
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HYDRAULIC CIRCUIT DIAGRAM (MST-800 — 1500)

MST-800  Serial No. 866 —
MST-1100 Serial No. MO110T —, K11101 —
MST-1500 Serial No. 15001 — 15093
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V. Rydrautic oil tank 1S Travel enptor (foc letc sravaling)
2. Charging pump 18. Teavel motor {({or right traveling)
3. Main relief valve 17 Shuttle valve
4. Check valve 18 Mator charging retiefl valve
S Dump conurgl valve 19, Hugh-pressure retrel valve
8. Over-laad relief valve {Lower side) 20. Parking brake
7. Over load rebel valve {Raise side) 21 Final drive
8 Dump cylinder 22. Oil cooler
9. Hydraulic line filier 23 Parking biake valve
10. CLow-pressure switch
1Y Rear main pump ({0 left traveling) G, . Plug for charging pressure af main pump
V2. Fegnt main pump (for right traveling) G, . Plug for high-pressure of main pump
13. Charging rahef valve Ga Plug lor charging pressure of travel moror
14, Pump comral valve Gy. Plug lor main relief pressure of dump circuit
G¢. Plug lor overiead teliel pressure of dump eireuiy
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OiL FLOW

s Oil in the hydraulic ail tank (1) is sucked up by

charging pump (2} and enters port P of the control
valve (5).

It the control valve (5) is a1 the “HOLD” position,
the qil which entered port P goes out of port T and
{lows completely to the HST ciccuit.

If the contral valve (5) is in an operating condition, it
flows 10 the dump cylinder cireuit,

If the dump lever is at the “RAISE” or “LOWER"
pasition, oil of the dump cylinder circuit opens the
check valve (4}, comes own of porc A or B through the
spoal, enters boitom side or head side of the dump
cylinder (8) and makes the dump body raise or lower.
The oil which is returned 10 the ¢eylinder is cleaned
3s it passes port T and the line filter (9} and flows to
the HST circuit. The dump body raising pressure is
set to 165 kg/cm? by the main relief valve (3).

The dump body lowering pressure is set to 50 kg/em?
by the over-load relief valve (8). .

(f the control valve (8} is at the "HOLO"” position, oil
of the HST circuit flows completely through wo
cirenits of the pump charging and parking brake
release.

The oil which llowed inta the parking brake release
circuit enters port @ of the parking brake valve
{23). (f the parking brake lever is at the “TRAVEL”
position, the oil which entered port @ cames out ol
port @ , enters the brake port provided in the right
and left travel molors and “releases” the parking
brake (20}.

If the parking brake lever is at the “PARK" position,
the port @ and purt @ of the parking brake valve
clase and the port @ and port open to (ewurn
the oil at the brake ports in the motors to the hydrau
lic oil tank.

The oil which flowed into the pump charging ¢ircuit
enters pont C, of the rear pump and then part C; of
the front pump through the pump’s piping and
supplies the amount of oil required by the main
pump.

The hydrauli¢c pressure in the charging circuit is sel
t0 16 — 18 kg/cm? by the charge relief valve {13)
built into the Main pump.

{f the pump charqing circwit peessurz drops below 9.5
kg/em?Y, the low-pressure switeh (10) is acuvared ©
warn the operator by flashing the warning lamp in
orde! 10 prevent pump seizure.

MST SERIES

e The main pumps (11} and {12) change the swash

plate angle by means of the pump control valve (14)
interlocked with the travel lever to adjust forward,
reverse, and discharge, and send oil to the traveling
motors.

The travel motors (15) and (16) turn according to the
amount of oil seat from the main pump and their
speed s reduced by the reduction gear to drive
the sprocket for running or turning the vehicle. A
high-pressure relief valve (19) is built into the travel
mo1or 1o set the main pump’s discharging pressure.

In addition, a flushing valve {combination of » shuttle
valve (17) and a charge relief valve (18)) is buily into
the MST-800, 1100, and 1500. It relieves the oil of
the ciccuit which becsme the travel mator’s discharg-
ing side (low-pressure side) to the oil coaler (22) to
prevent overheating znd clean hydraulic oil of the
HST circuit.
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HYDRAULIC CIRCUIT DIAGRAM (MST-1500, 2000}

MST-1500 Serial No. 15093 —
MST-2000 Serial No. M02101 — K20101 —
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1. Hydrauwlic oil 1ank 16. Travel motor (for left traveling)

2 Chaegling pump 17. Travel motar ({or right 1raveling)

3. Main relief valve 18. Shuttle valve

4. Check valve 18. Charging relief valve

5. Oump conirg! valve 20. High-pressure rehief valve

6. Over-load raliefl valve (Lower side) 21 Poarking brake

7. Over-load relief valve (Raise side) 22. Final drive

8. Dump cylinder 23. Oil cooler

9. Hydrautic line filter 24, Parking brake valve
10 Low-pressure switch
t1. Rear main pump {for left traveling} G, . Plug tor charging pressure of main pump
12. Front main pump (for right (raveling) G, . Piug {or high-pressure of main pump
13. Charging relief valve Gy. Plug for charging pressure of travel molor
14, Pumg control valve G, . Plug for charging pressure of pressure overeide valve
15 Pressure override vaive Gg. Plug for main celief pressure of dump circuin

G, . Plug for overload ralief pressure of dump circuit
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OfL FLOW

Qil in the hydraulic oil tank (1) i5 sucked up by
charging pump {2) and enters port P of the contcol
valve (8).

If the contral valve {S) is at the "HOLD” position,
the oil which entered port P goes out of port T and
flows completely to the HST circuit.

(f the contral valve (8} is in an operating condition, 1t
flows to the dump cylinder cireuit.

Mf the dump fever is at the “RAISE” or “LOWER"
position, oil of the dumg cylindec circuit opens the
check valve (4), comes out of port A or B through the
sponl, enters bottom side or head side of the dump
cylinder (B) and makes the dump body rsise or lower.
The oil which is returned to the cylinder is cleaned
as it passes port T and the line filter (8) and flows 1o
the HST circuit. The dumnp body raising pressure is
set 1o 165 kg/crm? by the main relief valve (3).

The dump body lowering circuit pressure is set to 50
kg/em? by the sver-load relief valve (6).

If the oontrol valve (5) is at the "HOLD” position, oil
of the HST circuit flows compietely through two
circuits of the pump charging and parking brake
release.

The oil which flowed intw the parking brake release
cireuit enters port @of the parking brake valve
{24). If the parking brake lever is at the "TRAVEL"
position, the oil which encered port @ ocomes out of
port ® , enters the brake por1 provided in the right
and left travel motors and ‘“releases” the parking
brake {21).

If the parkiag brake lever is at the "PARK" position,
the port @ and port @ of the parking brake valve
close and the port @ and port @ open o return
the oil at the brake ports in the motors to the hydrau:
tic ail tank.

The oil which flowed into the pumgp charging circuit
enters port C, of the rear pyump and then port C, of
the front pump through 1he pump’s piping and
supplies the amount of oil required by the main
pump.

The hydraulic pressure in the charging circust is set
o 16 — 18 kg/em? by the charge reliel vaive (13)
buil( into (he main pump.

If the pump charging circuit pressure drops below 9.5
kg/cm?, the low-pressure switch (10) is activaied to
warn the operatoc by flashing the warning lamp in
orgér 1o prevent pump seizure.

MST SERIES

a The main pumps (11) and (12} change the swash

plate angle by means of the pump control valve (14}
interlocked with the travel lever to adjust forwacd,
reverse. and discharge, and send oil to the traveling
motors.

A pressure override vaive (15) is built into the main
pump. In the case of the main pump’s discharging
pressure reaching a ocontinuous high-pressure relief
condition, it shucs the oil Flow 10 pumg control vatve
{14) 1o return the main pump’s swash plate angle to
the neutral position. As the discharging pressure
drops, the HST circuit is protected.

The travel motors {(16) and (17) turn acoording to the
amoun: of oil sent from the main pump and their
speed is reduced by the reduction gear to drive
the sprockel for cunning or turning the vehicle. A
high-pressure relief valve {20) is built into the travel
motor 1o set the main pump’s discharging pressure.

In addition, 8 {lushing valve [combination of 3 shuttle
valve (18) and 2 charge relief valve (19)) is builCinto
the MST-1500 and 2000. I relieves the oil of the
cireuit which became the trave) motor’s discharg:
ing side [low-pressoure side) to the oil cooler (23} to
prevent overheating and clean hydraulic oil of the
HST circuit.
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HYDRAULIC CIRCUIT DIAGRAM (MST-2200)
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OIL FLOW

Oil n the hydraulic oil tank (1} is sucked up by
charging pump (2} and enters port P of the control
valve (5).

If the contro) valve (5) 1s at the "HOLD” position,
the o1l which eatered pory P goes out of port T and
flows completely to the HST circuit.

If the contral valve (5) is in an operating condition, it
flows to 1the dump cylinder circuit.

If the dump lever is at: the 'RAISE” or “LOWER™
positian, oil of the dumgp cytinder circuit opens the
check valve {4), comes out of port A or B through the
spoal, enters bottom side or head side of the dump
¢ylinder (B) and makes the carrier raise or lower.

The oil which i3 returned 1o the cylinder is cleaned
a5 1t passes port T and the line {ilier () and flows to
the HST circuit. The dump body raising pressure is
set to 165 kg/cm? by the main relief valve (3).

The dump body lowering pressure is set to 50 kg/em?
by the over-load relief valve (6).

When oontrol valve {5) is at the "HOLD™ position,
the oil 1n the HST circuit is all divided into thrae
circuits and flows through the pump chasge, travel
motor high/low speed selector, and parking brake
release ciccuits.

The oil which flowed into the parking brake release
circuil eaters port ol the parking brake valve
(25%. If the parking brake laver is at the " TRAVEL"”
position, the oil which entered port @ comes aut of
port (1) . enters the brake port provided in the right
ard left uavel motors and “releases” the parking
brake (21}

I{ the parking brake lever is at the "PARK" position,
the port @end port @ of the parking brake valve
close and the port @ and port open 10 return

the oil a3t the brake ports.in the motors 1o the hydrau-.

lie oil tank.

The oil flowing through the travel mowor high/low
speed selecior ciccuit enters port P of solenoid selze-
tor valve (23).

If the high/low speed selector switch in the opera:
tor’s compartment is at the LOW SPEED position,
the solenoid selector valve is nol aciuated. The cu-
cut ol ports P and B is closed, so the oil entering
port P flows to other circuits. A( the same 1ime, the
solenoid <elector valve opens the circuil of ports B
and T. 50 the piol pressure (0il) a1 high/low speed
selecior valve (20) inside the motor is requrned to
the hydraulic tank, 3ang the motor run;s at low speed
When 1he high/low speed selector switch in 1he
operator’s cormpartment is al the RIGH SPEED
position, the salenoid selector valve ¢ actuated. the
cireuit of ports P and B is opened. and Ihe circuit ot
ports B and T is closed. When this happens, ths oil
entering porl P flows from port P 1o port 8. and

MST SERIES

becomes the pilot pressure of the high/low speed
selector valve inside the travel motor. This switches
the valve, and the motar cuns at high pseed.

In othar words, the solenoid selector valve switches
the pilat pressure that controls the high/low spead
selector valve inside the trave) maotor, and the high/
low speed selector valve inside the travel molor
switches the high pressure oil from the main pump
angd controls the swash ptate angle of the travel
moror.

The oil tlowing to the pump charge circuil passes
through pump charge relief valve (11) at the rear of
the operator’s compariument, enters port E, of the
rear pump, then enters port €, of the front pump,
and supplies the required amoaunt of o\l for the main
pump.

The pressure in the charge circuit 1s sel to 25 kg/
em? by the charge celiel valve.

it the pressure in the pump charge Circuil drops
velow 9.5 kg/cm?, low pressure switeh (10} .is actu-
ated, and 1he caoution lamp lights up to prevent
seizure of the pump. ”

The swash plate angle of main pumps (12} and (13)
is changed by pump contral valve (14) that is inter-
connected with the iravel lever. I1 adjusts the direc-
ton of rotation (narma! or reverse), and the discharge
amount, angd sends the oil 1o 1the travel motor.

Travel motors (15) and (16) rotate in accordance
with the amovunt of oil sent from the maiqg pumps.
This rotation is reduced by the ceduction gear, and
gogs on ta drive the sprockel 10 drive or turn the
machine. Furthermore, high/low speed selector valve
{20) is buill inlo the wavel motor. It is actuated by
the pilot pressure {rom high/low speed solenoid
selector valve (23), sends the oil at the high pressure
side of the travel motor to 1he swash plale angle
selecior cylinder, and changes the swash plate angle
of the travel moior to set the maximum level for the
rotating speed. (n other words, the travel molor has
two stages.

{n addition, the travel motor also has a builtin
flushing valve (3 combinauon ol shuttle valve {17}
and charge celiel valve (18}, and this relieves the o1
in the circuit at the discharge side (low pressure
side) of the wavel motor, sends i lo oi! cooler {24),
and cleang the oil in the HST circuit while preventing
the oil from gverheating.
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"HYDRAULIC CIRCUIT DIAGRAM (MST-2500)
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1. Hydraulic oil tank 16. Travel motor (for right traveling)
2. Charging pump 17. Shottle valve
3. Main reliel valve 18. High-pressure relief valve
4. Check valve 19. Charging relief valve
5. Dump conirol valve 20. H-L speed changing valve
6. Over-load relief valve {Lawer side) 21, Parking brake
7. Quer-load reliel valve {Raise side) 22. Final drive
8. Dump cylinder 23. H-L speed changing solenoid valve
" 9. Hydraulic line filier 24. Oil cooler
10 Low:pressure swiich 25. Parking brake valve
1 V. Charging reliefl valve
12 Rear maw pump (for lefr traveling) G . Plug for charging pressure of main pump
Y3, Fronl main pump (fer right 1raveling) G;. Plug lor high-pressure af main pump
i1, Pump control valve G,y. Rlug for charging pressure of travel motor
15, Travel moror (for left {raveling) - - G, . Plug for main relief pressure of dump crecuit
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OIL FLOW

Oil in the hydraulic oil tank (1) is sucked up by
charging pump (2) and enters port P of the control
valve (B).

If the control valve (8) is at the “"HOLD" position,

the oil which entered port P goes out of port T and
flows completely 10 the HST circuit. '

If the control valve {8) is in an operating condition, it
flows to the dump cylinder circuit.

If the dump lever is at the ”’RAISE” or "LOWER”
position, oil of the dump cylinder circuit opens the
check valve {4), comes out of port A or B through the
spool, enters bottom side or head side of the dump
cyliader (8) and makes he carrier raise or lower *
The oit which is returned to the cylinder 1s cleaned
as it passes parl T and the line filter {8) and flows 10
the HST cirewit. The dump boOy raising pressure is
set 10 165 kg/em? by the main relief vaive (3).

The dump body lowering pressure is set to 50 kg/cn?
by the over-1oad relief valve (6).

When contro! valve (5) is at the “HOLD" position,
the oil in the HST cireuit is all divided into three
circuits and flows through the pump charge, travel
motar high/low speed selector, and parking brake
release circuits.

The ail which llowed into the parking brake release
circuit enters port @ of 1he parking brake valve
(25). (€ the parking brake lever isat the “TRAVEL"
pasition, the oil which entered port @ comes out of
port @ . enters the brake port pravided in the right
and left travel motors and '‘releases’” the parking
brake (21).

If the parking brake lever isat the "PARK"™ position,
the porl @ and port @ of the parking brake valve
close ang the port ang port open to return
the oil at the braks parls in the mo1ors to the hydrau-
lic oi} 1ank.

The oil flowing through thé travel motor high/low
speed selector circuit enters port P of solenoid selec:
sor valve {23).

Y the high/low speed selecior switeh in the opera-
tor's tompartment 1 at the LOW SPEED position,
the solenoid seleclor valve is nat actuated. The cir-
cuit of ports P and B is closed, so the il entering
port P flows 10 other circuits. Al the same ume. the
solenowd selector valve opens (he circuit of poris B
a2nd T. 0 the pilot prassure (oil) at high/low speed
selgetor valve (20) »aside the mator s relurned (o
the hydravtic tank, and the molor runs at low speed.
When the high/low speed selector switch . in the
operatar's campartment is at the HIGR SPEED
position, the solenoid setecror valve 1s aclualed, the

circuil of ports P and B is opened, and the circuit of”

poris B and T is closed. When thiy happens, the ail
anteriag port £ {lows Irorm port P 1o port B, gnd

MST SERIES

becomes the pilot pressure af the high/low speed
selecror valve inside the travel motor. This switehes
the valve, and the motor runs at high pseed.

(n other words, the salenoid selector valve switches
the pilot pressure 1hat controls the high/low speed
selector valve inside the travel motor, and the high/
low speed selector wvalve inside the travel motor
switches the high pressure oil from 1he main pump
and controls the swash plate angle of the travel
motor. o

The oil flowing to the pump charge circuit passes
through pump charge relief valve {117] at the rear of
the operator’s compartment. enters port Fa, of the
rear pump. then enters port Fa, of the front pump,
and supplies the required amouat of oil for the main
pump.

The pressure in the charge ¢ircuit 18 set to 25 kof
cm? by the charge relief valve,

I the pressure in the pump charge circuit drops
below 9.5 kg/em? | low pressure switeh (10} is actu-
ated, and the cavtion lamp lights up 1o prevent
seizure of the pump.

The swasn plate angle of main pumps {12} and (1 3)
is changed by pump control valve (14) that is inter-
connected with the travel lever. It adjusts the direc-
tion of rotation {normal or reverse), and he discharge
amouny, 3nd sends the oil (0 the travel motor.

Travel motors (15 and {16) rotate in accordance
with the amount of ail sent from the marn pumps
This rovation is ceduced by the reduenion gear, and
goes on to drive the sorocket 1o drive or turn the
machine, Fu;merrnore, high/low speed selector valve
(20} is buill inta the travel motor, 11 is actuated by
the pifot pressure from high/low speed solenoid
selector valve {23), sends the oil al the high pressure
side of the wravel motor to the swash plaie angle
selectar eylinder, and changes the swash plaie angle
ol 1he (ravel molor to set the maximum level for the
rotaring speed. In other words, the trave! mowor has
Iwo Slages.

In addition, the fravel motor also has a bult-in
flushing valve.|a combination ol shutile valve (17)
and charge retiel valve (1811, and this celieves the ol
in the cirewit ar the discharge side (low pressure
side) ol the travel moter, sends it 1o 0il cooler (24],
and ¢leans Lhe oil 1n the HST circuit while preventing
the o1l from overheating.
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HYDRAULIC PUMP (MST-500)

1. Pump control valve

2. High-pressure relief valve
3. Main pump

4. Charging pump

5. Charging relief valve
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GENERAL

® The hydraulic pumps are mounted in the rear part of
the engine via a rubper coupling; they are 2 sets of
tandem main pumps and 2 gear-type pump to supply
oil to the charging and work equipment circuits,
making up triple pumps.
Swash plate-type main pumps are adopted.

» The table below shows the main pump’s discharging

and charging pressure.

Model Pump discharge rCh arging pressure
¢ (cc/rev) (kg/cm?)
MST-500 43.0 20

MST SERIES



HYDRAULIC PUMP (MST-600 — 1500)

MST-600  Serial No. 1601 —
MST-700  Serial No. 70101 —
MST-800  Serial No. 866 —

MST-1100 Sarial No. M01101 —, K11101 -

MST-1500 Serial No. 15001 — 15093

-

View 2

- 1. Control lever
2. Main pomp
3. Drain plug (7/8-14UNF)
o 4. Pump control valve .
5. Plug for charging pressure (7/16-20UNF)
6. Tube (connecting front and rear charging ports}
7. Plug (right side is charging retief valve)
- 8. Charging pump
A,. To port 8 of right travel motor {Forward)
_ B,. To port A of nght travel motor (Reverse)

A, Topon B ot lefi travel motor (Forwarg)
B,. To pont A of left travel motor (Reverse)
V4. To main pump charging and dump circuics
V. From hydraulic tank

MST SERIES
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GENERAL

o The hydraulic pumps ace mounted in the rear part b?
the engine via a rubber coupling; they are 2 sets of
1andem main pumps and a gear-type pumo o supply
oil to the charging and wark equipment circuits,
making up triple pumps,

Swash plate-1ype main pumps are adopted.

« The table befow shows the main pump’s discharging

and charging pressure.

Model Pum(icc;i’se%!;arge Char'g:;\/gm?‘rleisure
MST.600 51.6 16—18
MST-700 51.6 16-18
MST-800 S1.6 16—18
MST-1100 51.6 16-18
MST.1500 698 1618
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HYDRAULIC PUMP (MST-1500, 2000)

MST-1500 Serial No. 15094 —
MST-2000 Serial No. M02101 —, K20101 —

Cz

By B2

View Z

Control lever
. Main pump

Drain plug (7/8-14UNF)

Pump control valve

Pressure override valve

Plug for chacging pressure (7/16-20UNF)

Tube {connecting tront and rear charging parts)
Charging pump

Charging relief valve

WD NS W~

A,. To port B of right travel motor (Forward)
B,. To port A of right travel motor (Reverse)
A,. Toport 8 of leR travel motar (Forward)
B,. To port A of left travel motor (Reverse)
Vy. To main pump charging and dump circuits
V. From hydrautic tank

10-18
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GENERAL

e The hydraulic pomps are mounted in the rear part of

the engine via a rubber coupling; they are 2 sets of
tanderm main pumps and a gear-type purmp Lo supply
oil 10 the charging and work equipment circuits,
making up triple pumps.

Swash plate-type main pumps are adopted.

The pressure override valve s provided in the circuit
between the charge reflief valve and the pump contro}
valve. If the main pump discharging pressure be-
comes continuously high, it shots the oil flow to the
pump control valve to retura the pump’s swash plate
angle to the "NEUTRAL" pesition. As the main
pump’s discharge is stopped, the pressure drops 10
protect the traveling motors and the piping from
abnormaliy high pressure.

The tavle below shows the main pump’s discharge
and charging pressure.

Pumnp discharge Charging pressure
Model {oc/rev) {(kg/cm?)
MST-1500 69.8 16—18
MST.2000 890 16—18
MST SERIES



MST-1500 Serial No. 15001—15093

W~ N DW=

DETA{L DRAWING OF HYDRAULIC PUMP

MST-600, 700, 800, 1100

. Housing
Yoke

. Trunnion
Control valve

. Control lever
Link

. Link
Yanke

MST SERIES

. Spring

Sleeve

. Cylinder block
Guide
Retainer

. Piston

Thrusy plale |

. Snting

17.

i8

19,
20.
21.
22.
23.

24

Spring
Guide
Retainer
Swash plate
Bearing place
Drive shaly
Housing
Coupling

25.

26

27,
28.
29.
30.
31,
32.

Housing

Housing

Charging valve poppet
Spring

Spring

Support

Coupling

Charging pump
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DETAIL DRAWING OF HYDRAULIC PUMP

MST-1500 Serial No. 15094 —

Housing

Yoke

Troanion

Control vatve

Controt lever

Pressure overnde valve
Link

Link

O NG s W -
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Yoke

. Spring
. Sleeve
. Cylinder block
. Guide

Retainer
Piston
Thrust plate

. Spring
18.
19.
20.
21,
22.
23.

24,

Spring
Guide
Retainer
Swash plate
Bearing plate
Drive shaf
Houising

25,
26.
27.
28.
28.
30.
31.
32

Housing

Housing

Housing

Charging valve poppel

Spring :

Plug

Suppor —
Coupling

MST SERIES



DETAIL DRAWING OF HYDRAULIC PUMP

MST-2000

I. Housing ) 10. Spring 19. Guide 28. Coupling

2. Yoke 11. Sleeve 20. Retainer 29. Housing

3. Trunnion t2 Cylinder block 21, Swash plate 30. Charging valve poppet
4. Control valve 13, Guide 22. Bearing plate 31. Spring

5 Control lever 14, Retainec 23, Drive shah 32. Plyg

6. Pressure override valve 15, Piston 24, Kousing 33. Cover

7 Llink 16. Thrust piate 25. Housing

8 Lk 17. Spring 26. Housing

9. Yoke 18. Soring ' 27. Plate

MST SERIES ' : 10-21



DETAIL DRAWING OF PUMP CONTROL VALVE
* The diagram shaws the MST-600, 700, 800, 1100, 1500 and 2000.

! o e

A Ay
U bW -

V5.

17.

CO®Y A W~

. Valve housing

. Valve spooi

. Sleeve

. Adjustment screw

Cap

. Lock nut
. Shat
. Sleeve

Lever
Link

. Shaft
. Spring
. Collar
. Lever

Lever
Conurul tever

Orifice
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GENERAL

e The pump control vaive is mountad in the upper part
of either of the front ar rear main pumps. [Inter-
locked with the linkage from the steering lever, it
controls the main pump’s swash plate angle to control
the vehicle's traveling speed and turning motion.

The control valve switches the oil from the charging
pump,

MST SERIES
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HYDRAULIC PUMP (MST-2200)

[2N]

D1 {

Ll
L

H

Lzo
)
1]
= IGESiCR

=
F
I
e
el

|
B

>

A 2 2
= V. Main pump GENERAL
2. Servo cylinder
3 Pump control valve a  The hydraulic pumps are mounted in the rear part of
— 4. Control lever the engine via a rubber coupling; thay are 2 sets of
5. Charging pump tandem main pumps and a gear-lype pump ta supply
. oi) 1o the charging and work equipment circuils,
A, . To port B of right 1ravel moter (Forward) making up riple pumps.
-~ B,. To port A of right travel motor (Reverse) Swash plate-type main pumps gre adopred.
A, . To port B of left travel mowor {(Forward} Charge relief valve instafled 1o the main pump has its
Ba. To port A of (efl travel molor (Reverse) actual function stopped, and the charge relief valve
— To main pump charging and dump cireuits installed av the rear ol Lhe operator’s compariment
From hydravlic tank sets the pressure of the charge circuic.
E,. Frorn chatging pump e« The 1able below thows the main pump’s discharge
E,. fFrom charging pump and ¢harging pressure.
D.,.To hydcaulic 1ank
D4, .To hydraulic \ank Pump discharge | Charging pressure
Maodel {cc/rev) {kg/cm? |
MST-2200 110.9 25

10-24 ’ MST SERIES



HYDRAULIC PUMP (MST-2500)

Br82

AvAz
. Main pump GENERAL
Servo cylinder
Purnp control valve e The hydraulic pumps are mounted in the cear part of

Control lever
Charging relief valve

om s wN -~

Charging pump

A,. To port 8 of right travel motor (Forwargd)

8,. To pont A of right travel motor (Reverse)

A,. Ta port B of teft wravel motor {Forwarg)

B,. To port A of left travel motor (Reverse)

V. To main pump charging and dump circuits

V,. From hydraulic tank .
Fa,. From charging pump

Fa,. From charging pump

T,. To hydraulic tank

T4. To hydraulic tank

MST SERIES

-

the engire via 3 rubber coupling; they are 2 sets of
tandem main pumps and a gear-lype pump to supply
oil 10 the charging and work equipment circuits,
making up triple pumps,

Swash plate-type main pumps are adopted.

Charge relief valve (5) installed to 1he main pump has
its actual function stopped, aad the charge reliel valve
installed at the rear of the gperator’'s compariment
sets the pressure of the charge circuit.

The table below shows the main pump’s discharge
and charging pressure.

Pump discharge | Charging pressure

Model (ec/rev) {kg/cm?)
MST-2500 ! 1286 25
10-25



TRAVEL MOTOR (MST-500)

A. From pon A1l or A2 of main pump (Forward)

]

H

B. From port Bi or B2 of main pump (Reverse)

DR. To hydraulic tank

PP. Port for parking brake

10-26

GENERAL

The travel motors are mounted in the right and
left front of the main frame. They drive the sprocket

to run or turn the vehicle.
Swash plate-type travel motors are adopted.

A parking disc brake and 2 planetary reduction gear

are mounted.

The table below shows the travel motor’s discharge

and high pressure relief pressure.

Model Motor discharge | Relief pressare Max. output Brake pressure
‘ {cc/rev) {kg/em?) speed (rpm) {(kg/em?)
MST-500 I 39.0 280 94 18
: MST SERIES



TRAVEL MOTOR (MST-600)

S AWN -

mooO®>»

-n

——

A8 A B

. High-prassure relief valve GENERAL
. Plug for high-pressure (7/16-20UNF)
. Flushing valve s The travel motors are mounted in the right and left
fug for charging pressure (7/16-20UNF) front of the main frame. They drive the sprocket to
. Plug for disengaged parking brake run or turn the vehicle.
. Drain plug Swash plate-type travel motors are adopted.
A parking disc brake and a planetary reduction gear
. From port B1 or B2 of main pump (Forward) are mounted.
. From port A1 of A2 of main pump (Reverse) s The table below shows the travel motor’s discharge
. Port for parking brake and high-pressure relief pressure,
. Drain part
. Plug for oil supply
{(3/4-16UNF) Modef Motor discharge | Relief pregsure Max. output Brake pressure
. Plug for oil check (cc/rev) (kg/cm*) speed (rpm) (kg/em?)
(PT1/8) MT-600 51.6 315 130 95

% The pressure at high pressure relief is 7 times the total
of the last two digits on the model name plate stuck
to the motor.

MST SERIES * 10-27



TRAVEL MOTOR (MST-700 — 2000)

i 2 3 3 2 |
A ¢ 8 D
o L Mest—— T
' il
/
i
O © @) E
@ 3 /
@) O 1
) (B ')
O o |
0o NN _f’\ié___vJ_
o) )
] § 4
1. Drain plug GENERAL
2. High-pressure relief valve
3. Plug for high-pressure (7/16-20UNF} » The travel morors are mounted ia the right and lefc
4. Flushing valve front of the main frame. They drive the sprocket to
5. Plug for charging pressure (7/18-20UNF) run or turn the vehicle.
6. Plug for disengaged parking brake Swash plate-type travel motors are adopted.
A parking disc brake and @ planctary reduction gear
A. From port B1 or B2 of man pump (Reverse) are mounted.
B. Fiom porl At of A2 of main pump (Forwargd) o« The table below thows the travel molar’s discharge
C. Portdor parking-brake and high-pressure relief pressure.
D. Plug for oit supply
(3/4.16UNF) Mode! Motor dischasge | Reliel pressure Max, ouput brake pressure
€. Plug for oil check ode {ce/rav) tkg/em?) speed {rpm) {kg/em?)
(PT1/8) MST-700 51.6 350 400 9.0
MST-800 51.6 350 40.0 9.0
MST- 1100 63.8 . 385 549 9.0
MST-1500
(1500115184 69.8 385 549 9.0
MST-1500
(15165 and up) 69.8 350 549 90
MST-2000 337
{K20101—-20128) 89.0 385 54 9 80
{(M0210)~02104)
MST-2000
{X20129 3nd ugp) 8390 350 54.9 8.0
(MD2105 and up)

» Stamped mark: A figure indicaling the pressure is

stamped on the head of the plug of the high pressure
relief valve.
{Example: 50, 55 {if the stamped mark s 50, the
pressure i 7 Umes this value, 50 o is 350 kg/em?; if
the slumped mark is 55, the pressure is 7 times
this, 50 1t 15 385 kgfem’? )
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DETAIL DRAWING OF TRAVEL MOTOR

19
% The diagram shows the MST-700, 800, 1100, 1500 and 2000. 2 \

\

1. Housing 7. Seal cover 13. Swash plate 19. Brake hub

2, Cylinder block 8. Spring 14, Bearing plate 20. Brake plate

3. Output shaft 9. Guide 15. End cap 21. Brake disc

4, Retainer " 10. Spring 16. High-pressure relief valve 22. Brake piston

5. Piston 11, Guide 17. Flushing valve 23. Return spring

6. Thrust plate 12. Retainer 18. Stopper 24. Brake cover
10-29

MST SERIES



DETAIL DRAWING OF FLUSHING VALVE

* The diagram shows the MST-700, 800, 1100, 1500 and 2000. -

Valve housing

Plug for charging pressure
Shuttle valve spoo}

Retainer

Valve spring

Plug

Charging relief valve poppe!
Poppet spring

Plug

N D LN~
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GENERAL

» A flushing valve is mounted in the lower part of each

motor. It consists of 2 sets of shuttle and charge
relief valves having different funcrions,

The shuttle valve is actuated by oil at the port which
became the motor's suction side (high-prassure side).
It sends the oil at the port which became the dis-
charge side (low-pressure side) 1o the charge relief
valve inlet.

The charge reliel valve release oil to the oil cooler ¢ir-
cuit when the low-pressure oil from the shutie vaive
is pressurized above the specified pressure of 12 — 14
kg/em?.

MST SERIES



TRAVEL MOTOR (MST-2500)

MST-2500 Serial No. 25134 — 25186

D |

— Oal
|
\

[¢]

-t
; 2
Pi

1. Migh-pressure relief valve GENERAL

2. Flushing valve

3. Plug for high-pressure » The travel motors are mounted in the right and left

4. Drain plug front of the main frame. They drive the sprocket to

5  Plug for disengaged parking brake run or tura the vehicle.

Swash plate-type travel motors are adopred.

A. from poct 81 or B2 of man pump A parking disc brake and a planetary reduction gear

8. From port Al or A2 of main pump are mounted.

Pn. From parking brake valve There is 2 high/low speed selector mechanism install-

Pi. From H-L speed changing solenoid valve ed to the travel mator. This is actuated by the high/

OR. To hydrauviic tank fow speed selectar switch in the operator’s compart-

T. To oil cooler ment, and provides two-slage selection of the swash

C. Plug for oif supply (PT 1/2) plate angle to allow selection of 3 travel speed to

D. Plug for oil check (PT 1/2) match the load ot the operation.

E  Plug for oi) drain (PT 1/2} The high/low speed selector mechanism consists of
the high/lew speed selector valve and cylinder that
switches the swash plate inside the travel motor, the
high/low speed solenoid sefector valve outside the
wsvel motor that sends the pilot pressure to the high/
low speed selector valve, and the switch in the opera-
10¢’s compariment,

The pressure o! the pilot circuit is set to 25 kg/em?
by the charge reliel valve at the rear of the operator’s
compartment.

s« The table below shows the irave)l motor’s discharge
and high-pressure relief pressure.

Mozor discharge | Relief pressuce Max. outpu H-L changing Brake prassure
Morte! (cc/rev) fkg/em?) speed (rpm) pressure (kg/em?)
(kg/em®)
MST-2500 172123 350 54/75 15.0 13.1
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TRAVEL MOTOR (MST-2200, 2500)

MST-2200 Seriat No. 22001 ~
MST-2500 Serial No. 25187 —

zwy» ww

o X

moeH

R.

— oo ——

High-pressure relief valve
Flushing valve
Plug far disenganed parking brake

From port 81 or 82 of main pump
From poct A1 of A2 of main pump
Fram pgrking brake valve

From H-L speed changing solenoid valve
To hydraulic tank

To oil cooler

Plug for oil supply (PT 1/2)

Plug for oil eneck (PT 1/2)

Plug for oil drain (PT 1/2)

GENERAL

The travel motors are mounted in 1he right and left
front of the main frame. They drive the sprocket 10
run or turn the vehicle,

Swash plate-type travel motors are adopled.

A parking disc brake and 8 planetary reduction gear
are mounted.

There is a high/low speed selector mechanism instalt:
ed to the travel motoar. This is actuated by the high/
low speed selecior switch in the operator’s comgart:
ment, and provides two-stage selection of the swash
plate angle 10 allow selection of a iravel speed to
match the load of the operation.

The high/low speed selector mechanism consists of
the high/low speed selector valve and cylinder 1hat
switches the swash plate inside the travel motor, the
high/low speed solenoid selector valve ouwside the
travel motor thal sends the pilol pressure ta the high/
low speed selecior valve, and the switch in the opera-
tar’s compariment.

The pressure af the pilat circuit is sel to 25 kag/em’
by the charge reliel valve at the rear of the operalor’s
compariment.

The table below shows the travel molor's discharge
and high-pressure reliefl pressure,

Moror discharge |  Relief pressure Max outpul H-L changing Brake pregsure
Model (cc! " : | pressure (ka/em? )
celrev) {(kg/cm* speed (tpm (kglem? ) q
MST-2200 172/10% 350 58/94 15.0 131
MST-2500 172/123 350 54/75 15.0 13.1
MST SERIES 10-33



TRAVEL MOTOR SPEED CHANGING CIRCUIT =
(MST-2200, 2500)

OUTLINE

o The high/fow speed selector circuit of the travel
motor consists of the high/low speed selector valve
(built into the travel motor) and piston cylinder that
switches the swash plate angle of the travel maotor,
the high/low speed solenoid sefector valve installed on
top of the travel motor that sends the pilot pressure
to the high/low speed selector valve, and the switch
inside the operator’s compartment, The pressurizead L
oil in the circuit is supplied from the main pump
charge circuit.

OlL FLOW

e The pressurized oil for the travel motor high/low
speed selector circuit is supplied from the main pump
charge circuit, so the explanation will start from the
flow of the oil in the main pump charge cireuit.

The pressurized ofl in the parking brake circuit is also
supplied from the main pump charge circuit.

& The oil in the hydraulic tank is sucked up by the
charge pump, passes through main control valve (1),
and hose (2), and then enters hydraulic line filter (3)
at the rear of the operator’s ¢cab.

The oil is cleaned by the line filier, then passes
through hose (4} and enters main pump charge relief
valve (5). After being set to 20 kg/cm?, it passes
through hoses (6} and (7}, and flows to the charge
port of main pump (8).

Hose (9) takes the oil relieved by the charge relief
valve through the oil cooler back to the hydraulic
tank. This explains the flow of the oil in the main
pump charge circuit,

Hose (17) connected to the inlet port of hydraulic
line filter (3) takes oil to the parking brake valve in-
stalled in the operator’s cab, and when the parking
brake lever is set to the TRAVEL position, the oil is
then sent 1o the brake port of the travel motor from
hose (17) 1o release the parking brake,

In other words, hose (17) sends pressurized oil to the
parking brake circuit.
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« The high-low speed selector circuit of the travel
motar takes its hydraulic power from the oil coming
from hose (10) connecied to main pump charge relief
valve {5].

= The ail passing through hose (10} llows to high-low
spead solenoid selector valve (11) on top of the left
travel motor.

The flow of the oil Is switched according to the
aperation of high-low speed selector switch (15) in
the sperator’s compartrment,

If the high-low speed selector switch is at the low
position, the solenoid selectar valve is not actuated,
and the high pressure oil passing through hose [10)
does not flaw beyond the solenoid selector valve,

At the same time, the pilot pressure bearing on the
travel motor passes through hosc (12) and returns to
the solenoid selectar vatve. 1115 1hen returned to the
hydraulic tank and the travel motar is set in the low
speed condition. I the high-low speed selector
switch Is se1 to the high position, the solenoid selec-
tor valve is actuated, and the high pressure oil passing
through hose (10) goes out from hase (12) and is
divided 1o the left and right. It passes thraugh hose
{13) and becomes the pilot pressure for the high-low
speed selector valve inside travel motor (14), switches
the valve, and sers the travel motor 10 the high speed
condition.

In other words, the high-low speed solenoid selector
valve switches the pilet pressure operating the high-
low speed selector valve buili into the travel mator. |
The high-low speed selector valve switches the high
pressure oll from the main pump and sends it to the
piston cylinder that aperates the swash plate angle of
the travel motar

When the high-low speed selector switch 1s at the high
position, the above agiuation is carried out, At the
same time, high spaed indicator lamp {18) beside the
switch lights up to infarm the operator that the
machine is in the high speed condition.




No. 70279 — 70767
No. 11272 — 11789

No. 20160 —
No. 20160 — 20488

No. 50133 —

Seria

Seria
MST-1100 Seria

MST-2000 Seria
MST-2000 Seria

MST-700

ELECTRICAL CIRCUIT DIAGRAM MST-500

(MST-500, 700, 1100, 2000)
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Serial No. 70768 —

MST-1100 Serial No. 11790 —
MST.2000 Serial No. 20489 —

ELECTRICAL CIRCUIT DIAGRAM MsT-700

(MST-500, 700, 1100, 2000)
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Serial No. 1995 — 2700
Serial No. 1347 — 2400

MST-1500 Serial No. 15061 —

MST-2500 Serial No. 26134 —

MST-600
MST-800

ELECTRICAL CIRCUIT DIAGRAM
(MST-600, 800, 1500, 2500)
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ELECTRICAL CIRCUIT DIAGRAM

(MST-600, 800)

MST-600 Serial No. 2701 —
MST-800 Serial No. 2401 -
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ELECTRICAL CIRCUIT DIAGRAM

(MST-2200)
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20 TESTING AND ADJUSTING

MST SERIES

Standrads of testing and adjusting ........ 20- 2
Adjusting rubber crawler ................. 20- 7
Measuring hydraulic pressure ............. 20- 8
Checking main pump parts ............... 20-16
Checking travel motor parts ............... 20-22
TS BN SIS - . vl sme ik s sai 20-23
How to release parking brake ............. 20-24

20-1



STANDARDS OF TESTING AND ADJUSTING

MST-500
Cate- . . . Stwandard value Judgement
Check item nit L
gory i Measuring conditions Un for new car criteria
\ Main pump charging pressure | - At engine high idling 20
—— kg/crnZ ———
: * Vehicte fixing device used
= | Travel motor relief pressure * Vehicle running, turning 280
v condition
T
- Time required for traveling
Traveling speed 20 m after approach run of seconds 6.5*05
at least 10 m on flat ground
Control valve main relief ) . 2
_ e IuiE Cylinder stroke end kg/cm 175
z SRR
E Raise 4.5
2 Dump body aperating speed Rated engine speed seconds
5 No load
o Down 45
=
&) * Amount of fall from max.
2 | Nawral fall of dump body raise position of dump mm 20
’ body afrer 5 minutes
MST-600
Cate- R . 1 . Srandard value Judgement
gory Check item Measuring conditions Unit {or new tar eriteria
" Atengine low idling 1314
Mazin pump charging pressure | B
* At engine high idling 16 — 18
* Vehicle lixing device used
Trave) motor reliefl pressure * Vehicle running, (urning kg/em? 315
= condition L
w
I . . .
Travel motor charging - Vehicle runaing, wrning 2-13
pressure condition
+ Time required far 1raveling
Traveling speed 20 m afier approach run of seconds 8.0+05
at l=ast 10 m on llat ground
Conccol valve main refief , i)
_ pressure Cylinder siroke end ! kg/cm 175
= =
@ . - Raise | 45
g_ Dump body aperating speed Rated engine speed { seconds L—
S - No load 45
& . Down !
a - U — I—
‘g ) i+ Amount of 120 from max.
2 Natwra falt of dump body raise position of dump mm 20
body afrer § minules e
20-2
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MST-700

Care- ; s . Standard value Juggement
Check jtem i n gem
gory Measuring canditions Unit for new car critena
" At engine low idling 13— 14
Main pump charging pressure —
* At engine high idling 16 — 18
- Vehicle fixing device used
Travel motar relief pressure - Vehicie runniag, turning kg/em? 350
L congdivon
7
I - . Pl
Trevel motor charging - Vehicle runaing, turning 12-13
pressure condition
- Time cequired {or wraveliag
Traveling speed 20 m after approach run of secands 6.0*05
at least 10 m on fla( ground
Controf valve main relief . . P
_ pressure Cylinder stroke end kg/em 175
c
£ . . Raise 2.0
E Dump body operating speed . sZt'e:aanlne speed seconds
> Down 120
L i
~
5 . « Amount of (3ll from max.
z Natural lal of Jump body raise position of dump mm 20
body after 5 minutes
"MST-800
- . : s " |
Cate Check item Measuring canditions Unit Standard value Judgement
gory for new car critecia
* At engine low idling 13-14
Main pump charging pressuce  —
- At engine high idling 16 — 18
- Vehicle fixing device used
Travel motor relief pressure * Vehicle running, wrning kg/cm? 350
= condition
w
I . . . .
Travel motor charging « Vehicle running, turning 12-13
pressure condition
+ Time reauired for 1raveling
Traveling speed 20 m alter approach run of seconds 6.0:0.5
: atleasy 10 m on 3t ground
Contcol vaive main rehel . : 2
_ predsure Cylinde:r stroke end kg/em 165
= I N b
@ ] Raise 9.0
g Bump body operating speed Rated engine speed | seconds —
a - No 1oad 1
g Down 10.0
7] — — -— e - —
'g » Amount of fall from max.
2 Nawral fall of dump body raise position of dump mm 20
body alier 5 minuies
MST SERIES 20-3



MST-1100 -
. . . .. . |
Cate Check item Measuring conditions Unit Standard value Jquem.em
gory far new car criteria
* At engine low idling 13-14
Main pump charging pressure -
l - At engine high idling 16 —18
- Vehicle fixing device used
Travel motor relief pressure - Vehicle running, turning kgfem? 385
Lt condition
%)
x Travel motor charging - Vehicle running, turning 12 =13
pressure condition
* Time required for traveling
Traveling speed 20 m after approach run ol | seconds 78£0.5
at least 10 m on flat ground
Control valve main relief o~ 2
_ SrhsTe Cylinder stroke end kg/em 165
c I
£ | Rai “
a ; * Rated engine speed alse 13.0
5 Oump operating speed - No toad seconds [—
g Down 145
_L(
?c: - Amount of {all from max.
Natural fall of dump body raise position of dump mm 20
body afier S minutes
MST-1500
Cate- . . . . Standard value Judgement
h M u
gory Check item easuring conditions ait lor new car criteria
- At engine low idling i3—-14
Main pump. charging pressure
- A1 engine high idling 16 - 18
- Vehicle fixing device used 385 (#15001
Travel motar religf pressure - Vehicle running, turnin ka/em? ~15164)
— ' B Coniiin "9 e Y 350 1415165 |
»
= Pressure overdrive valve * Vehicle fixing device used 176 (ﬂg?gﬁl
switehing pressure - Vehicle running condition 350 (#15165— )
Trabel motor charging * Vehicle running, turning 12 — 13
pressure condition
* Time required for traveling
Traveling speed 20 m after approach run of seconds 8.0*0.5
at teast 10 m on flat ground
Corfuol vatve main relief - Cylinder stroke end kg/em® 165
_ pressyre
. C -
£ Raise 15.0
. 1 .
2 Dump operating speed Rated engine speed ( seconds
& *No load -
o Down 10.3
< | N
<g> - Amount of fall from max.
Natural tatl of dump body raise position of dump mm 20
body after 5 minutes
20-4 MST SERIES



MST-2000

Cate- . . . . Standard value Judgement
gory Check item Measuring conditions U mt for new Car critecia
« At engine low idling 13~ 14
Main pump charging pressure
* At engine high idiing 16 — 18
185
) . \/ehicle fixing device used :2&2‘307"8:::‘(‘205"3:)’
Teavel motor relief pressure » Vehicle running, 1urning 350
- 181402105 )
gsndition 18K20129— |
kg/cm?
- 370
(:1:’ . . .. . (£MO210 3 -MO2 104
- Pressure overdrive valve - Vehicle lixing device used (8K 20106 ~K20128)
ey . . : i 150
switching pressure Vehicle running condition 12M02105- §
(5620129~ }
Travel motor charging * Vehicle running, turning 12 - 13
pressure condition -
» Time required for traveling
Traveling speed 20 m after approach run of seconds 7.2*0.5
at least 10 m on ftat ground
Control valve man relief . . 2
_ pressure Cylinder stroke end kg/em 165
(=
£ Raise 18.0
) : T :
2 | Oump operating speed Rated engine speed "7 seconds
5 - No (oad
5 Oown 12.0
X
s + Amount of a1l from max.
2 | Natura! fall of dump body caise position of Gump mm 20
body after 5 minutes
MST-2200
Cate- . . . - Standard value Judgemem
qory Check item Measurcing conditions Unit for new car criteria.
Main pump charging pressure + At engine 1000 rpm 25
- Vehicle fixing device vsed
Travel moror relief pressure * Vehicle running, turning kg/cm? 325
condition
= ; - —
¥3 | Travel motor charging * Vehicle running, wrning
I - : 16 — 18
pressure condition
* Time required for traveling
Traveling spezd 20 m afier approach run of seconds 6305
atleast 10 mon fial’qround
Control valve main relief . 3
_ orussors Cvlinder stroke end kg/em 165
= | S
° ] ‘R PP Raise 125
€ | Dump operating speed _ Natled gngme speed ZTE5 | ceconds -
% cloa Down 13.0
o = e
i“ - - Amount of fall from max.
= | Natwurat fali of dump body raise position of dump body mrn 20
= afier 5 minutes
MST SERIES 20-5
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MST-2500

& . : Standard value Judgement
9.:‘; Check item Measuring conditions Unit e o sy
Main pump charging pressure | = At engine 1000 rpm 2_5
» Vehicle fixing davice used
Travel motor relief pressure + \ehicle running, turning kg/em? 380
condition
73 Travel motor charging - Vehicle running, turning
= 16 — 1B
pressure condition
* Time required for traveling
Traveling speed 20 m after approach run of seconds 63£05
at least 10 m on flat ground
Control valve main reliaf i 1
i neessirs Cylinder strake end kafem 165
g . ‘ - Rated engine speed Haise 15.5
E Dump operating speed . No load AT seconds T
§ + Amount uf fall fram max,
'3‘5 Natural fall of dump body raise position of dump body mm 20
= after 5 minutes
20-6 MST SERIES



ADJUSTING RUBBER CRAWLER

If the rubber crawler comes off or its tension must be
adjusted, it should be remounted and adjusted as
follows,

1. Apply jacks to the front and rear of the main frame
and lift the relevant side. Then put a support under
the frame. :

+ Confirm that the support is supporting the body
securely.

2. Remove the cover (1) and loosen the lubricator (2)
1o purge the cylinder interior or grease.

* Never remove the lubricator.

3. Push in the idler holder {3) towards the body front.
4, Engage the rubber crawler first with the front
sprocket and then with the idlar in the rear part,,

* Take sufficient care because the rubber crawler
is very heavy. )

5. Push in the rubber crawler while twrning the sprock-
et

6. Set steel pipes, ete., in the rubbar crawler, and turn

the sprocket gain.

* The sprocket must be wmead in the direction

shown in the diagram below.

Siweel pipe

® Check that the rubber crawler is securely engaged
with the sprocket and the rear idler,

7. Tighten the lubricator (2), feed grease under pres-
sure with a grease pump, and adiust dimension A
from the rear end of the truck frame (o the rear
idler center to the standard value.

8. Install the grease cover (1).

8. Check that the rubber crawler is securely engaged
with the sprocket and the rollers and that its 1ension
is sufficient, ang then lowar the body.

¥ Limendigo s Unit mm Unit mm
Madel Standard v=lue Mode) - Standard value
MST 500 290+ § - 440 < 5 {Senal No. 15001 — 15150)
e P = o o MST-1500 370 L 5{Sanal No. 45151 and up)

MST-800 215 =5 Lo RS e T
———— MST-2000 470 = 5

MST-700 335 = 5 av i ==l N B
= : —— MST-2200 435 5

MST-800 315 -5 I rg_(, Efs_ : '}"{f"_ _2_”

_ = R Iy S TP, v G004 hlSenal No 25101 — 25106)

MST 1100 305 = 5 MST-2500 | k60 5 (Serial No. 25107 and ug)

20.7

MST SERIES



MEASURING HYDRAULIC PRESSURE

MEASURING MAIN PUMP CHARGING

PRESSURE

* Applicable to M5T-500

1. Operate the travel lever 10 the “NEUTRAL'" posi-
tion and stop the engine.

2. Remove the low-pressure swiich (1} behind the
operator's seat and install the ail prassure gauge (50
kg/em?).
€« Low-pressure switch screw size: PT 1/4

3. Operate the travel lever (o the “"NEUTRAL” posi-
tion and swrt the angine. Measure the charging
pressure when the engine speed is 1,000 rpm and
2,000 rpm.

* Charging pressure
Unit: kg/em’
Engine Charging pressure
1,000 rpni 20
2,000 rpm 21
w If the pressure is bolow 10 ka/em?, there may be
a fault somewhere., In such a case, $10p the
engine and locate the fault.
% Applicable to MST-600, 700, 800, 1100, 1500 and
2000

t. Operate the travel lever 10 the “NEUTRAL‘ posi-
tion and stop {h¢ éngine.

2. Remove the plug (1) of the eharging pressure port
and install the oil pressure gauge (S0 kg/em? ),

* Plug screw size: 7/16—~20 UNF
3. Operate the travel fever ta the "NEUTRAL" posi-

tion and start the engine. Measure the charging
pressure at low idfing and high dling,
* Charging pressure

Unit: kg/em’®
Engine speed Charging prassure
Low idli 13- 14
Unload . -
High idling 16 — 18
Low idlin 11 =13
Orniload | 9 S _
High idling 14 — 16
* [ the pressurg is below §0 kq/em?, there may be

= fawlt somawhere. I such a case, stop the
cnoine and locate the fault.

% For MST-500

k.4

Foe MST-1100
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*

Applicable to MST-2200 and MST-2500

Operate the travel lever 1o the "NEUTRAL" posi-
tion and stop the engine.

Remove the low-pressure switch (1) behind the
operator's seat and (nstall the oil pressure gauge (50
kg/em?)

¥ Low-pressure switch part: Quick coupler
Operate the travel lever to the "NEUTRAL” posi-
tion and start the engine. Measure the charging
pressure when the engine speed is 1,000 rpm.

* Charging pressure

Unit: kg/em?
Engine Charging pressure
1,000 rpm 25

* If the pressure is below 10 kg/cm? | there may be
a fault somewhere In such a case. swop the
engine and locate the faull.

* [f the pressure of pump charge reliefl valve (2)
does not reach 25 kg/cm?, remove cap (3) of 1he
valve, loosen the locknut, and adjust the pressure
with the adjustment screw.

% For MST-2500




MEASURING PRESSURE OVERRIDE
SWITCHING PRESSURE

* Applicable to MST-1500 Serial No, 15094 and up,
and MST-2000

1. Operate the travel lever to the "NEUTRAL" posi-
tion and stop the engine,

2. Remove the plug {2) aof the main pump’s pressure
override valve (1) and install the oil pressure gauge
(600 kg/em? or 470 kg/em? ).

* Plug screw size: 7/16-20UNF

3. To prevent the vehicle from running away during
the hydraulic pressure measurement, connect it to
firm fixtures such as fixed concrete blocks, etc., by
wire ropes.

* The fixtures must be strang enough to not break
by the vehicle’s tractive power, In addition, use
rather big wire ropes.

4, Operate the travel lever to the "NEUTRAL" posi-
tion and start the engine. Start the vehicle by
operating the lever and measure the pressure when
the vehicle enters the shoe slipping condition due 1o

the fixtures.
* Pressure override switching pressure,
Unit: kglem?
Madel * Switching pressure
MST-1500
(£15094 — 15164) 370
MST-1500
(15165 and up) 350
MST.2000
{#\V02107 — 02104) 370
(#K20101 — 20128)
MST-2000
(#M02105 and up) as0
{#£K 20129 and up)

* |f the pressure is below the standard value, there
may be & fault somewhere, In such a case, stop
the engine and |ocate the fauly,

5. If there is no fault, adjust the pressure using the

adjusiment screw (3).

To adjust, loosen the locknut {4) and screw in the

adjustment screw (3).

* The pressure increases/deacreases 70kglem® when
the adjustment serew s (uimed one complete

turn

£U-1U ' MST SERIES



MEASURING TRAVEL MOTOR RELIEF ” ;
PRESSURE For MST-500

* Applicable to MST-500, 600, 700, 800, 1100 and
MST-1500 Serial No. 15001 — 15093

1. Operate the travel lever to the “NEUTRAL” posi-
tion and stop the engine,

2. Remove the plug {2) of the travel motor’s high-
pressure port and install the oil pressure gauge (600
kg/em? or 470 kg/em? ).

* Applicable to MST-600, 700, 800, 1100 and
1500. ‘

Plug screw size: 7/16-20 UNF

* The MST-500 daesn’t have the pressure detection
port mentioned above. Therefore, put an adap-
tor, etc., berween the elbow (4) of the high-
pressure hose connecting the main pump and the
travel motor and the main pump and install
the oil pressure gauge,

* Main pump discharge port screw size: PT3/4

3. To prevent the vehicle from running away during
the hydraulic pressure measurement, connect it to
firm fixtures such as fixed concrete blocks, etc., by
wire ropes.

* The fixtures must be strong enough not to be
broken by the vehicle’s tractive power. In addi-
tion, use rather big wire ropes.

4. Operate the travel lever to the "NEUTRAL" posi-
tion and start the engine. Start the vehicle by
operating the lever and measure the prassure when
the vehicle enters the shoe slipping condition due to
the fixtures.

w Relief pressure

Unit: kg/em?
Model Relief pressure
MST-500 280
MST-600 315
MST-700 350
=y MST-800 350
MST-1100 385
MST-1500 385

* |f the pressure s below the standard value, there
may be a fault somewhere, |n such a case, ston
the engine and focate the fault.

MST SERIES ' 20-11
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» Applicable to MST-1500 Serial No. 15094 and up,

and MST-2000

Operate tha travel lever to the "NEUTRAL* posi-

tion and stop the engine. '

Remove the plug (2) of the travel motor’s high-

pressure port and install the oil pressure gauge {600

ka/em? or 470 kgfcm?).

* Plug screw size: 7/16-20 UNF

To prevent the vehicle from ruaning away during

the hydraulic pressure measurement, connect it 1o

firm fixtures such as fixed concrete blocks, etc., by

wire ropes.

* The fixtures must be strong enough not to be
broken by the vebicle’s tractive power. In addi-
tion, use rather big wire ropaes.

When measuring high-pressure, screw adjustment

screw (1) of the pressure override valve to one turn.

After adjusting high-pressure, return adjustment

screw (1) and lock with locknut (4).

Operate the travel lever to the "NEUTRAL" posi-

tion and start the engine. Start the vehicle by

operating the lever and measure the pressure when
the vehicle enters the shoe slipping condition due to
the fixtures.

* Relief pressure

Unit: kg/em?
Mode! Relief pressure
MST-1500 350
MST-2000
(#M02101 — 02104) 385
(# K20101 — 20125)
MST-2000
(% M02105 and up) 350
(# K20129 and up)

w |f the pressure is below the standard value, there
may be a fault somewhere. In such a case. stop
the engine and locate the fault.

v B bRy

MST SERIES

ol i et 2




- * Agpplicable to MST-2200 and 2500

1.

2.

Operate the travel lever 1o the "NEUTRAL" posi-

tion and stop the engine.

Remove the plug (2) of the travel motor’s high-

pressure port and install the oil pressure gauge (600

kg/em? or 470 kg/ecm?),

% Applicable to MST-2600 Serial No. 25101 —
25186.

Remove the plug {2) of the main pump’s high-

pressure port and install the oil pressure gauge

{600 kg/em? or 470 kg/cm?).

* Plugscrew size: PF 1/4

* Applicable to MST 2200 and MST-2500 Serial
No. 25187 and up.

To prevent the, vehicle from running away during

the hydraulic pressure measurement, connect it to

firm fixtures such as fixed concrete blocks, etc., by
wire ropes.

* The fixtures must be strong enough not to be
broken by the vehicle’s tractive power., In addi-
tion, use rather big wire ropes.

Operate the travel lever 10 the “NEUTRAL” posi-

tion and start the engine. Start the vehicle by

operating the lever and measure the pressure when
the vehicle enters the shoe stipping condition due to
the fixtures.

* Relief pressure

Unit: kg/em?
Model Relief pressure
MST-2200 325
MST 2500 350

* (f the pressure is below the standard value, there
may be a fault somewhere. In such a case, stop
the engine and locate the fault.

MST SERIES

v

* For MST-2500 Serial No. 25101 — 25186
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MEASURING TRAVEL MOTOR CHARGING
PRESSURE

*

Applicable to MST-600, 700, 800, 1190, 1600 and
2000

Operate the travel lever to the "NEUTRAL" posi-

tion and stop the engine.

Remove the plug (3) of the charging pressure port

and install the oil pressure gauge (50 ka/em?).

* Plug screw size: 7/16—20UNF

Operate the travel lever 1o the “NEUTRAL" posi-

tion and start the engine. Measure the charging

pressure when the vehicle is started by operating the

lever,

* The charging pressure is common to the models.
12 — 13 kg/em?

* If the pressure is below 10 kg/em?, there may be
a fault somewhere. In such a case, stop the
engine and locate the fault.

* For MST.600

*

For MST-1100




MEASURING MAIN RELIEF PRESSURE OF
DUMP CYLINDER CIRCUIT

* For MST-500

* Applicable to MST-500, 600 and 700

1. Operate the travel lever and dump lever to the
“NEUTRAL" position and stop the enging.

2. Remove plug (1) of dump control valve and install
the oil pressure gauge (470 kg/cm?).
* Plug screw size: PT 1/8

3. Operate the travel lever 1o the "NEUTRAL" posi-
tion and start the engine. Raise the dump body by
operating the dump lever and measure the pressure
when the dump body [dump cylinder) is brought
to the stroke end.
* Main relief pressure

Unit: kg/em?
Model Main relief pressure * For MST-1500
MST-500 — 700 175

*

Applicable to MST-800, 1100, 1500, 2000, 2200 and
2600

Operate the travel lever and dump lever to the

“NEUTRAL" position and stop the engine.

2. Remove plug (1) of the adapter on the dump con:
trol valve and install the oil pressure gauge (470
kg.—’cml).

* Applicable to MST-800, 1100 and 1500.
Plug screw size: PT 3/8

*  Applicable 0. MST-2000, 2200 and 2500.
Plug screw size: PT 1/2

3. Operate the trave! jever to the "NEUTRAL™ posi-

tion and start the engine. Raise the dump body by

operating the dump lever and measure the pressur2
when the dump body (dump cylinder) is brought
to the stroke end.

* Main reliefl pressure

Unit: kgrem®

Model Main ralief pressure

MST-800 - 2500 165

20-15
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CHECKING MAIN PUMP PARTS

CHECKING CHARGE RELIEF VALVE
AND HIGH-PRESSURE RELIEF VALVE

* Applicable to MST-500

8 |f the oil pressure warning lamp on the instrument
panel lights up or in the event of such trouble as the
vehicle doss not move, lacks power, and so on, check
the main pump’s charge refief valve and high-pressure
relief valve as follows,

& The MST-500 high-pressure relief valve is mounted
on the main pump unlike in other models.

1. Operate the travel lever to the "NEUTRAL" posi-

tion and stop the engine.

2. Check the charge relief vaive

Remove the charge relief valve (1) and check it
for catching dust, foreign matter, etc., spring break-
down or dilation, the seat abrasion, etc.

3. Check the high-pressure relief valve

Remove the high-pressure relief valve {2} and check
it for biting-in of dust, foreign matier, etc., spring
breskdown or dilation, seat abrasion, etc.

CHECKING CHARGE RELIEF VALVE

» Applicable to MST-600, 700, 800, 1100, 1500 and
2000.

@ |f the oil pressure warning lamp on the instrument
panel lights up or in the event of such trouble as the
vehicle does not move, lacks power, and so on, check
the main pump’s charge relief valve as follows.

1. Operate the wavel lever to the "NEUTRAL" posi-

tion and s1op the engine.

2. Check the charge relief valve

Remove the pluy (1) and draw out the poppet (2)
and check the charge relief valve for biting-in of
dust, foreign matter, etc., seat abrasion, spring {(3)
breakdown or dilation, etc.

20-16
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CHECKING CHECK VALVE

*

Applicable to MST-600, 700, 80D, 1100, 1500 and
2000

In the event of such trouble as the vehicle does not
move, lacks power, and so on, check the main pump’s
check valve as follows.

Operate the travel lever to the “NEUTRAL" posi-
tion and stop the engine.

Check the front pump check valve

Remove the check valve (1) and check it far catch-
ing of dust, foreign matter, etc., the ball and sleeve
seat abrasion, etc.

Check the rear pump check valve
1) Disconnect the hydraulic piping and remove the
¢harging pump (2) by removing 2 bolts.

2) Disconnect the charging port block (3).

3) Remove 2 sets of check valves (4) and check
them for biting-in of dust, foreign matter, etc.,
spring breakdown or dilation, ball abrasion, etc.




CHECKING PUMP CONTROL VALVE

* Applicable to MST-600, 700, 800, 1100, 1500 and
2000

® In the event of such trouble as the vehicle does not
movwve, forward/raverse shifting malfunction, etc., the
main pump’s pump conirol valve must be checked.
Check it as follows.

1. Operate the travel lever to the "NEUTRAL" posi-
tion and stop the engine.

2. Disconnect the travel lever’s control linkage on
the pump side.

3. Remove the main pump’s pump control valve (1) by
removing its fixing bolts,

x The control valve is connected to the servo cyl- .
inder in the main pump. Remove it 1herefore,
after drawing out the pin of tha lever (2) on the
valve side from the hole in the link on the ¢yl-
inder side while lifting the valve 3 litile.

* The control valve is equipped with 3 sets of
orifices. When removing the valve, therefore,
hold down the orifice (3) and the O-ring with
your finger taking care not to let them drop into
the pump interior,

4. Check the control valve for the following.

1) Is the orifice (3) hole clogged?

2) Is the control shaft’s (4) spring pin broken?

3) Does the valve spool {6} move smaoaothly?

4) Has \he E-ring of tie link {6) on the servo cyl-
inder side fallen off?
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RVO CYLINDER

Applicable to MST-600, 700, 800, 1100, 1500 and
2000

In the event of such trouble as the vehicle does not
move, forward/reverse shifting malfunction, ete.,
check the functioning of the servo cylinder in the
main pump as follows.

Operate the travel lever to the "NEUTRAL" posi-

tion and stop the engine,

Disconnect the travel lever's control linkage on

the pump side.

Remove the valve referring to the item on the

checking pump control valve.

Insert a bar (i) ., etc.,, between the servo cylinder

{1} and the pump body and engage the tip of the

bar with the servo cylinder.

Check whether the servo cylinder (1) moves

smoothly or not by trying to move it back and forth

using the bar (1) as a lever the fulcrum of which is

the pump body.

* |f the aperating force is too light, the cylinder
piston spring may break.

* (f the operating force is too heavy, the servo
cylinder may possibly seize up or make a one-
sided contact.




REPLACING AND ADJUSTING PUMP
CONTROL VALVE

]

1.

Applicable for MST-2500
If the machine does not move, or trouble such as
fatlure to switeh between forward and reverse has

oecurred, the control valve on top of the main pump

must be checked and then replaced.
The procaedure for replacing the control valve and
adjusting after replacement is.as follows.

Remaoval of contral valve
1)} Set the travel levar at oneutral and stop the
engine, :
2) Disconnect control linkage {1} for the travel lever
at the pump end.
3) Disconnect rubber hoses {2} and (3).
* Pur blind plugs in the hoses after disconnect:
ing them.
4) Remove mounting bolt (4), then remove lever
(6} from shaft (5).
* Mounting bolt: Hexagon socket head screw
(M5 x 20)
5) Remove 4 mounting bolts (7), then remove con-
trol valve (8) from the pump housing.
* Mounting bolt: Hexagon socket head screw
(M6 x 20)

Installing control valves

1) Insert rod (9) in the groove of the servo cylinder,
install control valve (8) to the pump housing,
then tighten 4 mounting bolts (7).
* Tightening torque: 1.2 — 1.5 kgm

2} Install lever (6) ta shalt (5), then tighten mount-
ing bolt (4] temporarily,

* Tighten the mounting bolt fully after adjust-

ing the zero point.
3) Connect rubber hoses {3) and {2).
4) Connect control linkage (1} of the travel lever,

%~ 1
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3. Bieeding air from sarvo cylinder

After replacing the control valve, always bleed the

air from the servo cylinder as follows.

1) Start the engine and run at approx. 1000 rpm.

2) With the parking brake lever engaged, operate
the steering lever 4 — 5 times between forward
and reverse.

Adjustment mathod (Adjustment of zero point)

Adjust as follows.

1} Install hydraulic gauges (500 kg/em?) to main
pump ports Al and B1 (or A2 and B2).

* Screw size of ports Al and B1: Mi1Bx 15
* Using an Uchida Yuatsu bushing (Part No.:
110076195), make the screw size PT 3/8.

3) Start the engine and run at approx. 1000 rpm,
then adjust with adjustment screw (10) of the
control valve so that the pressure gauges at bath
ports Al and B1 are approx. 20 kg/cm2 i
w Loosen nut {11}, screw in adjustment screw

futly, then turn it back one turn.
(The adjustment can be made within one
wirn,)

4) When ports A1 and B1 are the same pressure,
tock adjustment screw {10) with nut (T1).

% Tightening torque of nut: 1.0 kgm

5) Remove the pressure gauges and bushing, and

install blind plugs in ports Al and B1.

* This is the method for adjusting the zero point of
shaft (5) and barrel (12}, and the zero point of
the pump angle. Always carry out this adjust-
ment when the control valve has been replaced.

MET CERIER

~N o u S

il i

Lever mounting bolt
Shaft

T Laver

Valva mouniing bolt

9.
10.
"
12.

Rod

Adjustment screw
Locknuu

Barrel
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CHECKING TRAVEL MOTOR PARTS

CHECKING HIGH-PRESSURE RELIEF
VALVE

* Applicable to MST-600, 700, 800, 1100, 1500 and
2000

® In the event of such trouble as the vehicle does not
move, lacks power, etc., check the traveling motor’s
high-pressure relief valve as follows.

1. Operate the travel lever to the “NEUTRAL” posi-
tion and stop the engine.

2. Remove the high-pressure relief valve {1} and check
it for catching of dust, foreign matter, etc., spring
breakdown or dilation, seat abrasion, etc.

CHECKING FLUSHING VALVE

* Applicable to MST-600, 700, 800, 1100, 1500, 2000
and 2500

® In the event of such trouble as the vehicle does not
move, the hydraulic oil overheats, etc., the traveling
motor’s flushing valve must be checked,
Check it as follows.

® The flushing valve is equipped with shuttle valve and
charge relief valve.

1. Operate the travel lever to the "NEUTRAL” posi-
tion and stop the engine.

2. Check the shuttle valve
Remove the plug (1) and draw out the shuttle valve
and check it for biting-in of dust, foreign matter,
etc., spool {2) abrasion, spring (3) breakdown or
dilation, ete. In addition, check whether the shuttle
valve operates smoothly or not by pushing the spool
with your finger,

3. Check the charge relief valve
Remove the plug (4) and draw ocut the poppet (5)
and check the charge relief valve for catching of
dust, foreign matter, esc., seat abrasion, spring (6)
breakdown or dilation, ete.
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TEST RUN OF HST

% Applicable to MST-600, 700, 800, 1100, 1500 and

2000

* Test run the HST as follows whenever a hydraulic

motor, travel motor, piping ete., is replaced.

1. Fill the hydraulic cil tank with oil and check that
oil flows out by loosening the sucking part of the
charging port piping (1). Then, tighten the piping.
* |f oil is put into the hydraulic oil tank, air in the

_ circuit escapes and the oil is sucked into the case.

2. Remove the front and rear main pump case drain
plugs (2) and the right and left travel motor drain
plugs (3), fill each case with oil and connect the
piping.

3. The main pump must be left at the "NEUTRAL"”
position and the control linkage (4) must be left dis-
connected.

4. Connect each piping securely.

5. Remove the main pump housing's charging pressure
port plug (5) and install the oil pressure gauge (50
kg/em?).

* Plug screw size: 7/16—20 UNF

6. Start the engine and run it at the lowest possible
speed and check that the charging pressure is at
feast 10 kg/em?.

w Never raise the engine speed before the HST
circuit is filled sufficiently with oil, or seizure
will result,

7. Raise the engine speed to about 1,000 rpm and
check that the charging pressure is within the range
of 13 — 14 kgfem?,

8. Stop the engine and connect the control linkage (4).
* Check the lever on the pump side, which must be

at the "NEUTRAL’ position.

9. Set the travel lever to the "NEUTRAL" position
and restart the engine. Raise the speed to 1,500 —
2,000 rpm and run for several minutes under no
{oad.

* The main pump is run in order to bleed the
circuit completely of air.

10. Operate the travel lever slowly 1o the forward/
reverse position and check that it inteslocks with
the direction of rotation of the motor.

* The charging pressure reading is 16 — 18 kg/em*
while the main pump is running.

11. Apply load gradually after checking ifvat no buhbles
enter the hydraulic oil tank.

* Check the oil tevel in the hydiaulic oil tank and
add oil, if necessary, up ta the specified level,
Tighten the cap securely afrar adding oil,

% |If bubbles in the tank don’t disappear and the oil
is turbid and white, air must have bean sucked in

from the suction side, lo such a case, check

MST SERIES ' ' ' 20-23



HOW TO RELEASE PARKING BRAKE

* Excluding MST-500

N o

In the event of a fault in the HST and for the vehi-
cle to be transported to a safe place, release the
traveling motors’ parking brake as follows.

Remove the right and left traveling motor piugs (1).
Insert a bolt (2) and a washer (3) into the plug hofe
and screw them into the brake piston (4),

% Bolt size and type:

» MST-600, 700, 800, 1100, 1500 and 2000:
M10 x 25, Pirch = 1.5, hexagon socket head
cap screw

* MST-2200 and 2500: M10 x 65, Pitch = 1.5,

" hexagon socket head cap screw

Asyou turn the bolt (2) about twice, the brake

piston {4) is pulled towards the cover side and the

parking brake is released,

Connect hoses between the travel motor's high-

pressure and low-pressurs sides.

* For a shon circuit, one side of the hose connect-
ed to the motor should be dwconwed and the
pump side of the remainipy side-: should be dis-
connected and then connect@®to the motor.
Carry it out on either of the right or left sides.

* After manually releasing the parking brake, the
vehicle must not be moved 3 long distance.
Rather it must be moved just several meters 1o a
safe place, or the HST will break.
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30 TROUBLESHOOTING

Troubleshaoting procedure ............ it oA S T e A R U 30- 2
Check before troubleshooting table .. ..... ... .. it i e 30- 2
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1. Machine does not move in any direction, and dump cylinder aiso
AT Yo gL i I L U S e R s o e o1 o) S G Py S S et T o 30- 3
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4. Left (right) travel motor does not move atall. ... .. ... i i 30- 7
5. Left (right} travel motor does not move in forward (reverse} direction. .................... 30- 8
6. When steering lever is set at neutral, steering does not return 1o neutral. ................ 30-10
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TROUBLESHOOTING
PROCEDURE

Carry out treubleshooting in the following ordar.

1.

If a reguest for repairs has been received, first ask

about the following items.

¢ Name of customer

o Nodel and serial number of machine

o Details of jobsite, etc,

Get an outline of the problem.,

o Symptoms of failure

s Details of work being carried out when problem
occurrad

» Operating environment

s Previous repairs, detaits of maintenance, etc,

Prepare the necessary tools,

o Jigs, testers, hydraulic kits, ete,

Try to re-enact the problem.

s QOperate the machine in the same way {travel,
work) to chack the symptoms,

Use the CHECKS BEFORE TROUBLESHOOTING

TABLE to locate simple problems, and carry out

repairs,

s Checks before starting

e (Other check items

Carry out troubleshooting {full troubleshooting)

s Select troubleshooting item that matches symp-
toms, and carry out troubleshooting.

Method of using troubleshooting chart

Select the problem symptoms from the trouble-

shooting Table of Contents.

Firsi, carry out the checks written under the prob-

lem, then carry out troubleshooting according to

the trgubleshooting flow.

[{ the result of the inspection or measurement inside
1} is YES, go te the 1 on the upper and if it

is NO, go lo the (' below.

The Action column on the right side gives the action

10 take for the result of the inspection ar measure-

ment,

The precaution items for

marked * under the frame.

troubleshooting are

30-2

CHECKS BEFORE
TROUBLESHOOTING TABLE

Itemn Action
1. Check fuel level Add fuel
2, Check for impurities in Clean, drain
E fuel :
E [ 3 Check hydrautic oil leve Add oil
Z‘ 4. Check hydraulic strainer Clean, drain
é 5. Check engine oil level Add oil
& | B. Check coolant leve) Add water
% 7. Check dust indicator Clean, replace
2 | 8, Check for loose or corraoded| Tighten, replace
© wiring of electrical equip-
ment
1. Abnormal naise or smell Repair
from pump, motor
2. Check for leakage of oil Repair, replace
from equipment or hydray-
£ lic piping
2 | 3. Check charge line filter Clean, replace
é 4. Bleeding of air Bleed air
£ | 5. Check battery voltage Charge, replace
5 (20 — 30V)
g' 6. Check battery electrolyte Add, replace
fevel
7. Check electrical wiring Repair, replace
8. Chack for blown or Replace
corroded fuses
MST SERIES



1. Machine does not move in any direction, and dump cylinder also does not move.

Ask the operator the following points.

8 Did the machine suddenly stop moving? Yes = Component seized or broken

® Was there any abnormal noise when the machine stoppped moving? {From what area?} Yes = Component
broken.

Checks before troubleshooting

@ |5 gil level in hydraulic tank correct?

® |s there interference or disconnection of steering control linkage?

® (s there damage or leakage from piping between charge pump and dump control valve?

Remedy

Repaw or replace piping st

2 o ion sida of charge
® . pump.
Inspect line ar
o suction side of
1 chargo pump. I8 5
connaction normal? ©) O Wash o¢ raploce hydraulic
ank sizainer.
Inspect oil suainer
Ingide hydrsulic tank.
X1 Is oil stainer —
(0] clogged?
@ inspect inside of chatge
Mussure charge pump.
pressure of main
pump. I3 preszute .
normai? (Sae able V)
* Raplace center
O coupling.
o ] * Ttphten bolt and nut
@ (See w1y
Inapect cante¢
¥ L— coupling, Is i free of 4 Repoir of replace charge
damage’? ® O pump
(nspact Inside of

X i charge pump. (3 shall
®

free of damage? Repair of replace main

O

pump. (See 1}
Table 1
=t Inspact inside of
Charge pressure.r X b main oump, Is main
Madel of main pump shaft lree of damage?
(Engine a1 1000 | " it
0 (o youbieshaoting o
rpm) ! X rngine y
MST-500 20 kg/em?
MST-600 |Neutral|13 — 14 kg/cm?
MST-2000 [Oniload11 — 13 kg/em?
MST-2200, 2500 28 kg/em? |
\
*1. When replacing the main pump, tighten the mounting nut of the center coupling securely.
6 Fm Mounting nut: 20 — 24 kgm {MST-600 — MST-1500)
5) — 58 kgm (MST-2000)
| }
L] % i
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2. Machine does not mave in any direction, but dump cylinder moves.

Ask the operator the following points.

& Did the maching suddenly stop moving? Yes = Componemn seized or broken

® Was there any abnormal noise when the machine stoppped moving? (From what acea?)
broken. )

Yes = Component

Checks before iroubleshooting
& |soil level in hydraulic 1ank carrect?

® )5 there interference or disconnection of steering cantrol linkage?
® (s there damage or leakage fcam piping between dump control vaive and main pump?
8 |s there damage or leakage from piping between main pump ang travel motor?
& |5 there damage or leskage from parking brake piping?
O
®
Measore relief
présaure of irgvel
O — motor. Is prassure & b 0
nosm3l) (SeE 1able 2)
®
Inspact nsida of
relial valve of trave)
X _‘ mator. Is it frea of O
damago o1 waort @
Measure switching
peesswe of pu:lxue
overtida valve o
0 X' main pump. ks ®
prassure nosmal) ®)
Maasura charge {See table 3) (nspec( laside of
prossure ol mpin " prassurs ovariids
cump Bl porma? —@ * Applies 16 MST- vatve of maln pump.
(Seo 1ablo 1) 1500 snd 2000. X = 145 tren of damage.
wear o defoctive
adjustment?
X
» Applies 1o MST.
1500 and 2000.
@)
®
Inspect hydiaulie line
x filor. g filies
clogges? ® @)
Inspeat oil sirainer
¥ L inside hydraulic tank,
Table 2 15 ¢il suaina) ®
= clogged? )
| Cracking prasgure
Model | of retiat pressuro Inspect insida of
af 173vol motos charge relial valve of
= x mpws pump. 15 it iee C
MST.500 2BO kg/cm? of damage ot was??
MST-500 215 kg/em? «
MET-200.MS T-H00 50 kgrem?
MST- 1100 [ 305%g/cm? ol ., Tabla 3
MST. 1500 T T , Cracking pressure
$ | 385 ka/em? Charge preseure Model ol prezsure grettige
(15003 15184y | ol maw pump
Model valve
MST-1500 | 3s0xgrem {Enginz at 1000 .
(715365— ) ll romy MST. 1500 370 kg/em?
MST.2000 385 «g/em? e
: MSY- sem? ==
(9K 20101 —201 26.20128) 51590 Wi | METI500 350 kg/em?
16M02101~02:04) MST-600 | Neutral | 13 — 14 kgsem 815165 -
A5 T-1000 T 350 kg PO — - MST-2000} I720 kg rem?
I v 20127, 2D 29— 1 102 105 —) | I MST-2000 Onloag | 11 — (] xgrem’ (HK2C;101—20125. 201281
—_ — - (#MQ2101-02104
MST-2200 115 kgsom _( | MST-2200. 2500 25 kg/em? — 0219 S ——
k T ——— 7 MST-2000 350 kg am!
_ MS1-2500 380 kg/em’ | [#X20127 201293 (¥MO21 06—
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Ramady

Replace 1he travel motor.
and if the condition does

not return 18 normal,
inspect the main pump.

Repanr or replace reliel
valve of travel molor. (See

#«2)

Heplace the travel molor,
and il the candition does

nat relurn (o normal,
inspect the main pump.

Repeir or teplnce préssure
overtide valve of main

pump. (Se¢ *2)

Replace the (ravel molor.
and il 1he condition does

not rétura ta normot,
nspect thg main pumo.
{See %1

Raplace alement of

hydraulic line fillor

Wasgh or reptoce ol

strainer inside hydraulic
1ank.

Aepair or teplace charge
relief valve of main pumgp

(See #2|

Go ta Ny 2 ol

roubleshgonng

w1: When replacing the main pump, fighten the mounting nut of the center coupling securely.

G =] Mounting nut: 20 — 24 kgm {MST-600 — MST-1500}
51 — 58 kgm {MST-2000)

*2. When chacking or replaging any valve, always check thai there is no dirt or dust caught in it.
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3. Dump cylinder does not move, or does not move properly, but machine moves.

Ask the operator the following points.
® Digd the cylinder suddenly stop maving? .Yes = Camponent seized or broken
® Was there any abnormal noise when the eylinder stoppped moving? (From what area?) Yes = Component
broken.
® Wss the speed of the carrier slow befora? Yes = Parts worn |

Checks before troubleshooting

® s oil level in hydraulic tank correct?

® |s there excessive play, bregkage at dump lever pin?

@ (s there damage or leskage from piping between dump control valve and dump eylinder?

Remady

® Aepair at repldee pipng ar
O suction side of tharga
pumo.

lnspect hna ac
D suaon side of

charge pump 1§ -
connection narmalt
Ingpoctinside of charga
X pump.

@

Magsura hydraulic >

drilt of dump dady. )2
(@) Nydraule arilt L..

excassive) (Sae 1able .
2) fleplace pocking and saal
® O al cylindas pisto6,
1 Veaval laver a1 N
?1 2:"‘956::' 2N Duconnect hose of
w;“[ e o cyNeder nead sige .
v ivtey x and 6pdralb dump
body 10 alse. Is o1l ® Repsir o teplace dumn i
‘D laaked? O contrgd valve (See #1)
ol 0 N lnspect ingide of
ravel lover at -
Measuve mamn rallef dymp conhict valve,
pressufe of dump : %ﬂ;gmc o e X | 1s i tees of damage
n
conuol valve. Is L‘ $ang A or waad?
pressure normal) 3. Dymp levar 3t RAISE Inspect piplng betwaon
{Seaable 1y X dumg conirot value ang
. gurmmp Slinder.
Adyusl, repan o 1eplace
O main rehafl vahe of domp o
coni/pi vaive. (Sco 2 1)
w
&
Ispect viside of }
man sehal valve of
x ar;n;:;a!ve Ly “'"75 Wagsh or replace oil
ZM:“::Q' sl o suaincr inglag hydraohc
adjustmen)? 1ank, - 4
Inspect ol stiginers -
- inside nRydraolic tank.
) {s o sIrdiner
clagged’ ® O Aepar o replyce charge —
Tahle Y ~ pump,
Cracking pressure Inspect inside of
D of main refief valve tnaige como 1<
tiga of damags or
| wear .y
MST-500—MST-700 176 kg/ca’ i
= _.L i Inspet! piging M suctian
MST-800-—MST-2500 | 166 kg/em!? J X side of charge pump.

Table 2 _

— ——

| Model Hydrauhe @iy
all medels 20 mm (S_Mv_-'\-l_]_
i —_— ..I

*1* When ghecking or replacing any valve, slways check (hat there i5 nO dirt or dusl caught in it
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4. Left (right) travel motor does not move at all.

Ask the operator the following points.
® Did the motar suddenly stop moving? Yes = Component seized or broken

® Was there any abnormal noise when the motor stoppped moving? (From what area?) Yes = Component
broken.

Checks before troubleshooting

® |soil level in hydraulic tank correct?

® Is there interference or disconnection of steering control linkage?

® |5 there damage or leakage from piping between main pump and travel motor?
® s there damage or leakage from parking brake piping?

Remedy
O Repair a7 replace steering
control linkage.
Opecate conirol valve .
WsHon DI urte: Rapair or teplace convrol
otk O valvz on mawmn pump. (See
n .

becoma norma (23 *2)

Intgrchange {ront
and tear control

X L v3ives oo man _‘ 4
pump. Does candition D Go 1o troubleshooting

become normai? O “No2"

Inspect servo
cylindac inside mamn

pump. Does cylindet
move smonthiy?

Repaw or caplace man
pump. [See w 1)

*1. When replacing the main pump, tighten the mounting nut of the center coupling securely.

5% Mounting nut. 20 — 24 kgm (MST-600 — MST- 1500}
51 — 59 kgm (MST-2000)

*2: When checking or replacing any valve, afways check that there is no dirt or dust caught in it.
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5. Left (right) travel motor does not move in forward (reverse) direction.

Ask the operator the following points.
¢ Did the motor suddenly stop moving? Yes = Component seized or braken
¢ Was there any abnormal noise when the motor stappped moving? (From what ares?} Yes = Component

broken.

Checks before troubleshooting
® |s oil level in hydraulic tank correct?
& s there interference or disconnection of steering control linkage?

¢ |s there damage or leakage from piping between main pump and travel motor?
& s there damage or leakage from parking brake piping?

@

lniarchanga
FORWARD and
REVERSE retlel
valves of travel
motor. Does
condition become
normal?

)

O

lnspect inside of
flushing valve of
ravel melsr. Is o free
ol damape. wear or
movamen!?

@

Inspect check valwve
msida main pumg. Is
it Iree ol damage o¢
websr?

®

30-8 .

Inspect inside af
eontrol valve on main
pump. 15 it {ree of
dsmage or venr?

®

ingpecl servo
cyhnder insida main
pump. Does cylinder
move smoothiy?

MST SERIES



Remedy

Repaic or replece relief
vatve of wavel molor. (See
*2)

Repairt or replace (lushing
valve inside travel motot.
(See %2)

Repair or reptace check
valve instdé main pump,
(Sno w2)

Aepsir of replace control
valve on maia pump, {See
*2]

Repiaca‘the travel motor,
snd H the condltion doss
no) caturn 15 normal,
Inspnact the maint pump,

Repluce hs 1revel motor,
and if tha condition does
nal return 1o normal,
inspect the main pump,

*1: When replacing the main pump, tighten the mounting nut of the center coupling securely.

G <=1 Mounting nut: 20 — 24 kgm (MST-600 — MST-1500)
51 — 59 kam (MST-2D00)

*2 . When checking or replacing any valve, always check that there is no dirr or dust caught in it.

MST SERIES '
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6. When steering lever is set at neutral, steering does not return to neutral.

7. Machine travels only in forward (reverse) direction.
(Does not go into nautral or travel in opposite direction.)

8. Machine steers to one side, and does not travel in a straight line.

Ask the operator the following points.
® Did the problem appear suddenly? Yes = Component seized or broken
® Was there any abnormal noise when the problem appeared? (From what area?) Yes = Component broken,

Checks befare troubleshooting

® |s oil level in hydraulic tank correct?

® |s there interference or disconnection of steering control linkage?

@ |5 there damage or leakage from piping between main pump and travel motor?

Ramedy
(@) Repair ar replaca steering
- contral linkage,
Operale control valve
fever on main pump. " ; y
Does conditian Ve ;pan orn:i?nace can;:so
bacome narmal? i3 A valve an pump (See
& nar 2) ¥
Insgect insice of
conirel vaive on main
a, nump is i free of ’ - Replace the wavel metor,
damage or vrear? €] f‘ and if 1he condition does
el not return to notmal,
Inspeer servo Inspect the marn pump.
cylindes inside maln
X pumg Does cylinder ""

move smoaalhly?
Replaca the \rayel motor.
and if the condition dees
nol felusrn 1o normald,
inspect the main pump.

*1: When replacing ihe main pump, tighten the mounting nut of the center coupling securely

G o] Mounting nut: 20 - 24 kgm (MST-600 — MST-1500}
51 — 53 kgm (MST-2000})

%*2: When checking or raplacing any valve, always check that there is no dirt or dust caught init.
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9. Engine stops.
»  This is lrequently caused by problems with the sngine.
Ask the operarar the following paints.
® Did the engine suadenly stop? Yes = Component seized or broken
® Was there any abnormal noise when the engine stopped? (From what area?) Yes = Component broken.
e Check nature of operation (amgunt of load), jobsite conditions. is maching being overloaded?
Checkt before troubleshoating
e |5 oil level in hydraulic 1ank correct?
& g there interferance or disconnection of anging cantrol linkage?
& (5 there damage or leskage fram parking brake piping? emag
. cmady
® (5 1he parking brake apphad?
[©) Repais o4 soplact cherga
O rotapf vatee of main gomp.
(See w2
(nspect 1ngrdd of
cnargm rubial valve af
O [ | mbin gomg Is . —®
condhign narma(? Raplaca Ina Itavel malor.
and i 1he condnian doas
bt fod ratuen 10 natmal
ingpect tha main
pump(Sos W 1)
D
@ Rapair br ceptath roliel
Moasura chatgs O vahlve of raval maioe, {See
prossurg of maln wZ|
PO IS prasura (oo | R
high? (See toble L) Inepen 1atiaf valve
O ~— ingids Uaval motar_Is
condnion Asimal)
Repiace INa Ivavel mJide,
and if tho tonduion does
X NOT relLwa 1o NaImB),
o~ inEPLEt The MAN PO,
Maasuro rahal
prassore ol travel
2 matar, i< prossura @ [O) Repais ov replace presaure
teo high) (Sap 1able O aveiride valve of man
2) pump {Sed #2)
Ingdect innige ol
presivie overrida
5 O vane. Is zondiwon [ @
a3imalt Replaza 1he M pump,
and il the candifioa doas
Maasura svnchung % AOI tRIUIN 10 No/Mal,
pressa of pressuse « Applios to MST. &3y pul 17 sublashooting
Table 2 X overtida vaive. s 1500 3nQ 2000 of the enging. (See 1)
@igsiure 1 hagh?
Crathing pressure (S4¢13ble 3}
Model( al rehef presswa
o l1owe ) motes + Applies 10 MST- Rapail o/ 1eplace man
MST-500 280 kg /em! 1500 Ans 2000 x pump, [Sce w1})
MST 600 . 315 kg /em!
MST.700MST-800 | 350kg/em! |
MST. 1100 385 kg/em!? Table ! Table 3
MST. 3500 ) Caar f Crackin ot
Jem)d fArge DIASSANE ¢ pessure
1215001 —=15164) 3 hgpea \ of main pumo Model of prasswse ovarride
B — ]
MST-1500 380 5 el ' IEngrre a1 1000 vBive
| (ZI5185=] %9/em Py MST (50D
v 370 kg/cm?
+ — {15094 —15164)
MST-2060 385l am? MST-500 20 kg 7em?
[4K20001 20125 20128! ¥ MST. 1500 350 kascmi
| « (02101 —02104) | MST800 r;emuvj 13— 14 kg e (915165~
WSsT-2000 350 kg /em? = r——’l‘—— —— MST-2000 370 g/ rum?
PK20127. 20129= [AM02 1 05—} | N&7-2000 |00 k] }( = 13kpsem! IPK20101 =201 26. 263 28)
ST 2200 335 kg/emi | 1513700, 2500 25 KQ em? (010 _OZ'IQ“’
e i Lk T = d MST.2000 150 vgsem!
MST JRG0D ) cen? |
% — F0hgiom? | 1IK20127. 20128 (307 165 —) ,
* - Waen r2placing the main pump, tighten the maunting nut of the center coupling securely.
Mouating <ot 20 — 24 kg (MST 600 — MST. 1500)
51 — 59 «gm (MST-2000]
w2 AR | AT SERAGIT i ] cavs checs thgevhecm 5 om dict or dust cavght in 7t

MST SERIES
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10. Machine lacks power.

*  This is (requently caused by problems with the angine.

Ask the operatar the following points.

® Did the problem appear suddenly? Yes = Component seized or broken

® Was there any abnormal noise when the problem appeared? (From what area?) Yes = Component broken.
@ Check nature of operation {(amount of l0ad), jobsite conditions. s machine being overloaded?

O
@
O
Chack 1ha 1engion of
the cubber crawlar. is (@)
1he 1engion coread()
@ O
Iaspect conter
eoupding, s il free of
X damage, interference
or Joosaness)
O — —
®
@ l
Meaasuco relie!
presiure of 11ave) =
Taple ) laypoct parking beake O malor. Is pressuie
- x vahlve and Dioing. Is it Adtmal? {SezLidle 2)
Charge pressore free ol any lgakage.
¢ damage of wear)
Mode’ of maia pump
{Engina 21 (000 -
D™
)] oL
MST-300 20 kg/am?
MST-600 Neutial | (3 — 14 kg/em?
| MsT-2000 Onloag | 11 — 13 kg/em? ~
i3
| M57.2200, 2500 25 kg/em? -
2
'Xeasore charge -
piessure of mam
> pump, IS pcesswe *.
Table 2 normal? (See 1able 1|
Ceacring pressure
Modet of relic! pregsure
of leavel metor
MST.500 280 4g/cm’ |
MST-8CO " 315 kg/em? |
eddlis Table 3 -
MSY-700,MST1.800 350 kg 'om? | O
) Lragiung prasgure ——
MEA 100 385 kg/cm Maodel i pressure parnge 2
S 1. 1500 185 kq/em? valve hild
1715001 —15184) L | MST- 1500 [ |
370 kg em® —
MST. ‘500. 350 kg/em? | {hV5034—15164) Inspect hydeautic Gne
1A15165— ; == MST-1500 I . , IN fier. ts flhar EFN
MS1-2000 385 kg cmd 10Y5185—) ;380w clogged
e et _ MST2000 | 390 qiem
(XMOL101—02104) | (AK20101—20126. 20128y
t451- 2000 T 350 xgsem? (PM02101—021041
(9K20127, 20129 —3 (#MD2105 —} | TR P s L
MS1-2200 325 %g/em? 1920127, 20129—: {¥MD2105—«
MST 2500 350 kq.'=m? I .
*) . When replacing the main pump, ighten the mounting rut of the cenisr coupling securety.
G @~ Mounting nut: 20 — 24 kgm (MST-B00 — MST-1500
51 - €8 kgm (MST-2000"
«2: When check ng or -eplacing any ~alve, always check thal there "¢ ne di-t ¢- Just caughtin il.
-~
1] ’ ' . )
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Checks before troubleshooting

Remedy

Adjust (ension of 1he

1ubder erawder.

v Replace conler

coupling.
+ Tighien dolf aad nul.
(See ¥ ()

« Raploce psixng brake
vahea.

« Repai or 1eplace
parking brake pipang.

foplaco 1he 1 aval matos,
and i \he condition 40es
NOL (BILEN 16 nOTM2L
nspest Ihe main pump.

Ropaw or coptace roligf
vabvo of (1aval motos. (See
#2)

Repiace ine wave! motos,
and il the condition does
ROL 7gIwA 10 normzl,
In&peLs the main pump

Ropawu of replace pressure
oveilide valve ol main
pump. {Sec *2)

Rogoiacs the uave) molod,
and o the conditon Goos
oY FOIV/N 10 Normal,
ngpoct iho Mmawn
pump{Sce % 1)

Repalce elemant of
hydiauhc line tdies

® 5 oif level in hydraulic 1ank correct?
® (s there interference or disconnection gf sieering contra! linkage?
® (5 there damage or leakage from hydraulic piping?
® |s there damage or leakage from parking brake piping?
& |s the parking brake applied?
& |5 tension of rubber crawler too high?
O
®
Inspeet ingide of
reliaf velve of (raval
maotor. Is w (ree of 0
damage or wear, @
Ingpact swirening
pressure of pressure
, overndg veive of
X =1 main pump. I —®
prEssure normel? 0!
{See 1able 3) Inspect ingide ol
2ot MST prusur‘e owvartide
* Applies 1o - valve ol main pumg
1800 3nd 2000. X " (g il free of domage, | @
wedr or delucive
edjustment?
X
* Appliat 10 MST-
1500 end 2000
.(—@ A
Inspec: it s1rainer
ingide hydravlic tank
(s oIl SIrR NG/ kD
tloggeal et C
{nspect insige of
charge e2liet vglve of | .
X = mam oump Is wfrea &
ol damage of wes
%

MST SER(ES

Wash o 16place oit
sHines insidy hydiaukie
13nk

Repaw of replace charge
reliel valve of main pump,
{Sec «2

HotaNo S of
troutileshooleng

30-13



11. Machine sometimes does not movae.

12. When traveling at low speed, the machine jerks.

Ask the operator the following points.
® Check nature of operation (amount of lbad), jobsite conditions. |s machine being overloaded?

Checks befare roubleshaoting
& |5 oil level in hydraulic tank correct?

Maagure charge
pressuie of main
pomp. I8 prajsuie

rormsl? (See wadle 1)

@

Inspeel ingids of
coalial valve on man
pump. I i1 feee of

damaga or wear}

®

Is there interference or disconnection of steering cantrof linkage?
Js there damage or leakage from parking brake piping?

Is the parking brake applied?
(s there damage or linkage from piping between main pump and travel mator?

fomedy

Repaiv or replace coniiol
valve of main pump {Sod
[3V)

A 0

1nspecl inside of

flushing valve insule
X — uaver matsr. 1s it iee —4p
af damage or west! ®

Aepat or replace lfushing
valve of f1aval motor. (Sea
1)

lnapect porking brake
walve 3nd piping. Is it
X = lren of pny leakage.
domage o7 wesi?

» Rop'aca pérung biake
valve.

* Ropair ai ropéaca
parking brake pipang.

Thoia w5 prababdy an
BbAO MBKEY 10 INe aun
pump o1 i aval motor. Go
1a Tioublesnootng 2

ng¢pact inside a(
ensdige rehal vatve ol

x main sump. 13 11 iree
o! damage or v ¢!
Taode |
Charge oressuce
{ main pump
Model e
. {Engine a1 3000
rprm)
MST.500 20 kg/em?
9™ |
MST-800. |Neutral|13 — 14 kg/cm!
MST-2000 |On loadi11 — 3 kg/em?
l MST.2200. 2500 25 kg/ocm? N

% §: When checking or repiacing any valve, ahvays check 1iat there is no dint or Sust caughi m it

30-14

Hapaie of 1£018ce £h3Ige
teliel vatve ol mavh pump
IS¢ 1)

“

Tnere is probaply an
abnarmahly 1n ihe mamn
oump or iraval mater. Go
to Teavbleshaoung 2.
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13. Response of steering lever is poor.

14. Operating force for steering lever is abnormally heavy,

Ask the operator the following points.
® Did the response suddenly become poor? Yes = Component seized or broken
e Did the operating foree suddenly become heavy? Yes = Component seized or broken

& \Was there any abnormal noise when the problem occurred? (From what area?) Yes = Component broken.

Checks before troubleshooting

@ s oil level in hydraulic tank correct?

@ |s there interference or disconnection of steering eontrol linkage?
& |s there damage or leakage from parking brake piping?

Checking for abnormalities
® Qperate the steering lever and see the actual condition to judge how serious the problem is.

Remedy

@

Repan or replate conteol
vaive on main pump. (See
*1{)

Interchange ltant
and resy control

(_} 1 valves on main
pump. Does condition
becoine normal?

©) e

kW

lnzpect ball joir ol
steenng control

Replace tah im of
sloormng conkral inkage

- o hinkage. Is there
enought oil?

Measyrg charga
pressure of main ¥
pump It pressyre

normal? {See (able 1)

There isprobably an
abrormality in\he main
pummp or traval motor Go
w Troudleshooling 2

5,
O

inspest inside of

Repair cr replace charge
1elief vaive of main pump
|See x 1}

enarge rehef valve of
; main pump i il {r=e
of damage or wear?

X

There 13 propsuly an
abnermafity mn the main
pump ol iravel motor, Go
10 Troubleshnpling 2

Tabia |
]C“afgf: oressure)
Mndal of mair pump
od {Engine at 1000 |
' tpmj l
MST-500 | 20 l‘qx-'m_? -

| | .
| MST-6C0 {_]’ Neutrai{1d — 14 kq.’crr"f

LMST'ZOD’J |On tnadll 1 — 13 k:.-_cn_\gl

25 kgsom? [

#*1: When checking or replacing any va

MST SERIES

sa, wiwiays cheek that there s no dirt or dust caught in
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15. Hydraulic oil overheats.

Ask the operator the following points.
® Check nature of operation {smount of oad), jobsite conditions. Is machine being overloaded?
Checks before troubleshooting

® s oil level in bydraulic tank correct?
® |5 the fan belt 1ension correet?

@)

®

Measore momn rabial
resswa ol dump
valve 12 presiurd

@ novmal? (See cable 4}

- Maasme eharae

Inspect oil coolel, (s pretsura af man X

ail cooler ltes from O pumg. 13 pro3swr g

clogging® npcmall {Sae 1able 3)

®

Measure lughing

charge gressura ol
O — traval mator 1t
pressure nosmai?

|Se tabla 2)

Inspact flushing
wvalve of {ravel molos .

x Is it {rpe of damege,
Q) wepe o dalective

I movamane?

Mapsore relef

wassure of wravel
moalor. 1S presswe
narmal) (See abla )

© ®)
ingpaci rekef valve o!
f:'} avel mover ¢l kee &
® of dymaga o1 we3r>
Masgura switehing

oresse gf pressure = X
ovtfi de valve ol

Table 1 x main pump. Is
_ pressive npemal?
Craening pressure {See 1abla 5}
Mogel ( tellef prassura of
L - ki & Apoplras la BASY,
trawel motgr ‘5:0 )ﬁﬂ 2000 ~
M§T-560 280 kg/cm?
MST-600 315 knsem®
fASY. 00 MST-BOO 350 kg, om* Yable 2
B able
ST 100 285 “Qm“" fa Tadle 3
( MSTY-150D | Cratihing pressars | Charge presaure
¥
| (=)5001—15164) 385 ky-cm | tAocel 2l waa( molor Nasdai o Mz pymp’
M5T.1500 I fizshing Charge ‘ {Engine a1 1000
- 350 kg /cm? b s T 4 Fasd

e . ] [ Al mzdels boz— arglemt J .

MS3T-200D IBS kg /em? S - - — - — ' VST 500 20 kasem?
1PK20101—20126 20128) e e et e
(aM02103 =02104) MST 63D NeulmfI I3 = Ve kgrem®

ST 2000 I 380 kg7 'Ln-'_— ; = P e,

,wzyﬂ 20129} (7M03 175 MSI-IOO? F onr.mr_vJ Pt~ 13 kg/em! |
f 512200 325 Lg“er fomi MST-2200. 2500 23 kgfernl

\5T-2500 1 wosgrem: v
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Aemedy

fepalr os replace oil

G

cooler,

Repoir or replace check
valve Jnaide main pump.

O

Inspect check valve
inside msin pump. Is
il free ol damage of

(Sea W)

Inspect main pump of

Iravel molar.

Rapair or replace main
celiaf valve of dump
control valve. {See w1)

Repair of toplace charge
rehisl valve of main pump.
{5ee ¥ 1)

Repair or replace Hluahing
valve of Irfavel motar (See
k1)

{nspect travel molar

Repair ot replace religl
vatve of ravel motor. [See
*1)

Inspect navel motor

wenr?
X
Table 4 Table §

=+ e I = s5ure|
Mads| Cracking presaure | iRl I‘C"‘"Ck"‘_g RrE=9Ure;
: of main roliaf vaive - [ohipresSule |
i - | joverride valve |

MST-500—MST-700 176 kg/em?® | |  MS1-1500 | Gy

' = e || wisosa—151ea | GTOkECT

tAST-800—MST.2500 185 kgrem® | — ——
| st L 9 1 MST-1500 I| 250 ka/cm!
(2151851 | i

*1: When checking or raplacing any valve, always che2ck that there i3 no dire or dusi caught in

MST SERIES

(£K20101—20126, 20123
(E102 101 —52104)

i
’ MST-2000 " 370kgromt |

Repaw or replace ptessure
avernide valve of man
pump {See w 1)
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16. Parking brake cannot be released.

Mea
ores
pym

normat? (Sea lable 1

Ask the operator the fotllowing points.

& Did the ptoblem appear suddenly? Yes = Component seized ar braken
& \Was there sny abnarmal noise when the prablem appeared? (From what area?) Yes = Component broken,

Checks before troubleshooting

& |soi level in hydraulic tank correct?

® |5 there damage or leakoge frompparking brake piping?

®& |5 there damage Or leakage from piping between dump control valve and maio pump?

s Zhasge
sure of maia

D. 15 pressuse &

inspact brake valve
ploing. i 11 {rea trom
mislake coanection,
damage or leakage?

&

Inspect hydsavkc hoe

Table )
i Charge pressure
Made! Engine ot 1600 |
) | pm) !
| MST.500 20 kg/em’
MST-600 Neurral| 13— 14 kg7c-r-n7
MST 2000 |On 10ad)11 — 13 kg cm:

MST-2200. 2500

25 kq/cm? !

Rameady

Coa tna parang
brake do cancaled by
hand}

- fAgplace parking braks
valve.

~ Repaw of 1eplace
packing brake piping.

@

Check mainty the porking
bieke plpang inside me
waval motof, and repdie o«
raplace,

Inspect disc ovake
ins«e Iraved

x my161.00e1 piston
opcrats aormaily?

Chack 1ne parts of \he
parking brske piping
insige the raval mowe,
and 1dpar ar TeplaLe,

Repdic of replace 1he
poarking brske piston
porucn inside \e vavel
moIs.

filier. Is Mgt
clagged?

(nspect ail swamner
insida hydrauhc tonk
15 od slcanee

cloggea)

Agplaco slbtment ol
hydraahg line filter

% o

Wash a1 ceplsce all
Alrainer inside Rydeauhe
Lank

(nypect insige of
zharqa relie! vatye of
— | rmainh oump. Iy it free
al dymapa or waar

Aepair or replace cnarge
talisl valvg of male dump,
(See 4 1)

Inspec! Main pump.

w1 When ¢hecking or replacicqg any value, atways check that there 1s no diri or du caught In .

30-
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17. Parking brake does not take effect.

Ask the operator the following points.
o 0Oid the problem appear suddenly? Yes = Component seized or broken .
o Was there any abnarmal noise when the problem appeared? (From what area?} Yes » Component brokea.

Chec ks before troubleshooting
® |3 ail level in hydraulic tank correct?
® |[s the parking brake piping incorrectly connectad?

Ramedy

* Replece parking braks
valve.

O . - Repdw of reoldce
) parkmig braks piping.
—_—
Inspact brake valve ’ Raplace spring of parkng
piping. Is 11 h1ge from L ¢ O brake incide traval motor.
migiaka connection.

damago o kaatage?

. Replece disc bnd plate of
Inspoct 08¢ brska ® O pafkino bsake insz;c wavel
w m:[de lravel molor (s ey
springhcee of damage lnspec! dise pMake
o weac? insade travel molos, 15
e} disc ang plare lree of [—4)
damage or wear)(5a9
13bles v, 2} Check the parts of 1h¢
parkiag brake plping
Inspect disc brake X Ingide tha (rava) cvovor,
ingide 1HAVE) MADT, Aand repair of {eplut

0oes plslon oberate
noemallyl?

Aoeplece piston ol parking
2 pPrakg insrde 1raval morer.

Table |. « Applied ro MST-600. 700, 800, 1200, 1500 and 2000
o Thehickness of a new brake disc of the MST-600 ta 2000 is 1.7 mm, and that of 2 plate is 1.4 mm.

\ Number of dises |Number of plates| Towal thickness Toterance Setvice {img

MST-600 6 7 20.3 ~0.5101.0 -1.9
MST-700 — 1500 8 ] 262 -05101.0 =23
MST-2000 " 12 355 -05w1.0 -~3.0

Table 2. * Apphied to MST-2200 and 2500.
o Fou the MST-2200 ang 2500. the brake plate 15 2 plare typ:, so judge it as an individual parl,

Number used Standard thickness {each) Repair limit {each)
Dicc 8 I 2.6 mm 2.4 mm
Plate 9 1.2 mm (.1 mm

L

* Even if the brake disc znd plate are within the standard va urs qwan below, replace them if (here is uneven wear,

damage, o1 thiscoloration. v

MST SERIES » 30:19



18. Abnormal noise generated.

Ask the oparator the foflowing points,

e Where does the sbnormal noise come from? What kind of noise is it?

® Did the abnormal noise suddenly start? Yes = Component broken or fallen out.

* Carry out the troubleshoating from the ares where the operator said he heard abnormal noise.

A) If the sound was (lke two parts twisting against each other.

®

Inspec palis whel e
rubber crawder and
¢hassis contacl. i
the arees l/pe of aud
of 10eKs?

O

0]

spect main pump
Does abnorm3al nase
come {raom Inside of
main aump?

Aemedy

Clepn pnd wash or any
moud or soll coecred
betwean 1he rydLoc
c/awler and chassis,

Rapoir o4 1eplace bny pant
that is inleriering
Detwaen Lhe 17ack solter
and chassic

Tighien bol of centar
voupling doss.

Check lor eny oihar parl
thai is gerndraiing
apnormal naige.

r

Afer chuching 1he main
pump, rapaiv or replace.

Afer ehacking the main
oump, répak orreplate

Wseh or replsce al
suarmar inside hydsaulic
Bnk.

®)
@
Inspec clearance
berwean 1788k collor
bnd chaisis. I —’
cONDMION NOrmal? @ o)
Inspect center }
x coupling bozs, I8 u
ptoperly lighteneo?
bd
B) 1 naise comes from hydradlic equipment system.
o
@
-| @
Ingpec( 17avad motor,
Does abroimal noise
come (70m msede ol —® wnspact oll sirainer
wavel molos? o inslga Nydraulic tank
s oMl $aralnar
tiogged?
®
Inspect ¢harga pump,
Doas abnoimal nose
x ¢ama fram inside of
¢harsge pump?
N
&
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 Reglaca piping ac
suchon s:d¢ of charga
pump

- Repalr or taplace
charsge pump.

Inspecr pydraylic ine
{Mee. Is tinal

tiogged’

Replacs alement af
nydeauit ine hitter

Clean and vrggh ar poy
mud o1 soll coleciea
balween tha cubbar
trawdec and chasts
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21. Rubber crawler often comes off.

Ask the operator the following points,
® Check nature of operation (amount of load), jobsite conditions. Is the methed of operation correct?

Remedy

= Adust tenston or
O robber crawler.
* Replace rubber crawier.

0

Check tansion and
wedr or rubber
crewler. |s condition —0 0) flepair or replace slide
normal? ® holder.

Check zlids holder at
w L rear of machine. Is it .
frea of waar and fleplace seal of recoil

misalignmeant? @ O cylinder.

X Chack 1ecoil cylinder.
Is seaf normel? _* @ « Hisplace baseing bl ta:
O idlec.

+ Tighten aut

Cheex oparation ol

reat iler Are face
X runout Ind radius

runout?
~ Check wear of sprocket.
X » Chetk link of tubber
crawler

MST SERIES - " 2 30-23




19. Hydraulic hose vibrates.

*  The cause is air in the hydraulic oil.

Checks before troubleshooting
® Is the oil level in the hydraulic tank correct?
® s there damage or leakage from each piping?

Remedy

Repaic or replace piping a1

O
0
{nspect hne a1
suetion side of
charge pump. ts
connection normal?

X

@

suction side of charge
pump.

Wazsh or replace oil

Inspeer oil strainer
inglde hydraulic 1ank.
13 oil strainer
clogged?

®

Table 1
Charge pressure
Model | e ot 1600
rpm)
MST-500 20 kg/em?

MST-600  |Nautral

13 — 14 kg/ecm?

MST—-_ZOOO On load

11 — 13 kp/cm?

MST-2200. 2800

28 kg/cm?

MST SERIES

Measure charge
presgure of main
pump, is preasure
normai? {See table 1)

strainer inside hydraulic
tank

Check if there is any
abnormality 1o the
connéztion of the
hydraulic hose that is
vibraling. and repair i
necessaty.

® -
7
Inspect hydrauhe fino
(ifter Is fihey¢
clogged?
X

Replace element of
hydrautic line lilter.

Inspaci charge pump.

30-21



20. Hydraulic charge lamp in aperator’s compartment lights up.

Checks before troubleshooting

@ |5 oil level in hydraulic tank correct?

@ |5 there damage or leakage from piping between hydraulic tank and charge pump?

@ |s there damage or leakage from piping between charge pump — dump control valve — main pump charge port?

Remedy
- fieptace low pressure
') U switeh,
Inspedt fow pressure
switch. Is citouil
O —] between terminals
:3:":@:::;‘:%’“7 ® O, Repeir or réplace wiring
div I inside instrument panel.
® Inspect charge lamp
« wiring s it free of
— | shott cireuit with
Mea_xwe Chmo-o others?
ptessure of main .
pump, I3 p/essure I * lnspect wiring between
normal? (See 1able 1) X low pressure switch and
charge lamp.
The charge lamp sheuld
normafly ight up it the
X prassure 1s low (9.5 kg/
em’}

Table 1
Charge pressure
of main pump
NARHEE {Engine a1 1000
tpm)
MST.500 20 kg/em? |

MST-600 |Neutral[13 — 14 kg/cm?|

MST-2000 |On foad[11 — 13 kg/om3|
MST-2200, 2500 25 kg/em?
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22. Even when the low/high speed selector switch is set to HIGH, speed does not change.
{Applies to MST-2500])

Ask the operator the following paints.

L)
L]

Did the problem suddenly occur? Yes = Seized or damaged equipment
Was there any abnormal noise when this happened (from which area)? Yes = Braken equupment

Checks before troubleshooting

o
®
®

Is the oil Jevel in the hydraulic tank correct?

Is the battery properly charged?

Is there any damage or oil leakage from the piping between the hydraulic tank and charge pump?

Is there any damage or oil leakage from the piping between the charge pump — dump control valve — charge
relief valve?

Is there any damage or oil leakage from the piping between the charge relief valve — high/low speed solenoid
selector valve — travel motor?

Is there any damage or oil leakage from the parking brake piping?

Is the parking brake applied?

®

Replace H/L salecror
sotenoid vatve. Does

@] condition relurn to _0'

normal?
®
Chack lor any «
conlinuily batween
tha chassis ground
O tarminal and the BV
ground termina) of
the high-low selector
& solenoid valve.
Measura voltage at
npul termingl ol H/L
3 — selector solenaid
valve, Is voliage X
av?
) approx. 2
Measure voltage a1
[ aulpul 1erminal of H/
S L selector switeh. Is '—0 w
voltage spprox 24V?
0]
Measure voltage at
ingu! sermmal of H/L
selecior swich. ls "" x
vollage approx. 24\?
X
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Remady

fepiace H/L selector

solenoid vafve.

Repair or replace piping of

{nspect piping of H/L
1 tine. 1s

connaclion normal?

H7L sefecior hine

nspect iravel motor.

Repeir or replace witing
of ground hine of H/L
getector solenoid valve.

Repsiz or replace wiring

ben R/L
switeh and solenocid valve.

Replace H/L selecior
swileh

MST SERIES

Repair of replace wiring
of power source aa o! B/
L selecror switch




23. Battery does not charge.

Ask the operator the following points.

® Did the battery suddenly stop charging? Yes = Al

Checks before troubleshooting
® |s there any disconnegtion in fuse (40A) of instrument panel back side?

@ |[s there any disconnection in wiring between battery, starting switch, alternator, ammeter?

ternator broken, disconnection

® |s level, specific gravity of electrolyte in battery correct? Is voltage correct (20 — 30V)? Is battery broken?
® s tension of alternator V-belt insufficient?

®

Remedy

Instrumen
back gide.
normal?

Check fuse (40A) of

L panel
fsiv ,

#1: The location of the control panel fuse differs according to the machine serial number.
Fuse E at front face of control panel

®

Replace (C ragulator
ingida aftarnalor
Does battery charge?

Replace fuse of
ingirument panel back
aide.

A

4

©)

Replace IC ragulstor
inside alternsior,

O s
@
Measure voliage
baiween ahierastor
terminals (lerminal "*
B-£). Is nt 24V?

X

o Old location:
» New location: Inside wiring harness at rear face of control panel

30-26

Replace alternatx
Dees battery charge?

Neptace afietnaior.

» Check whing between
3l 1er minals.
« Replace hane?y

Repair ar teplace wiring ~
B battery and

_ 0id location senal No Now location serial Nﬂ
[ MsT-500 50101—60132 50133 |
| MST-600 " 1601—1994 1995~
MST-700 70101 —70278 70279 —
MSTB0O | 8661346 | A
| MST-1100° 11101—11271 ? 11272— |
[ MST-1500 |  15000—15080 | \5061— |
| MST2000 | 20101--20159 20160— |
MST-2500 T ok T 4

ternunal B of aheenolor.

MST SERIES
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