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1. GENERAL CAUTIONS FOR
MAINTENANCE WORK

1-9 Specifications of Hydraulic Hose

Two types of hydraulic hose are used in Yan-
mar Construction Machinery: the standard parts
specified in the Yanmar Industrial Standards
(Y1S) and special parts for the respective mod-

(1) Yanmar Standard Type

The parts code consists of 11-digit numbers:

Hose type code

00000-000000

Hose material code

Fittings combination code

Nominal length code

Nominal dia.code

els. Specifications of the hydraulic hoses can be
known by the code number or part descriptions
as explained below. (For the parts number,
please refer to our Parts Catalog.)

Description Hose material Type of hose Hose dia. Hose length | Combination
of fittings
Parts code No.
) O00O0 O OO OXORO)] @)
Hose material
02 !
bber h 1 (SAE J517,100R1) 3
R
u‘ er hose 2320 03 Unit:cm 4
(High pressure type) 5
2 (SAE J517,100R2)
04 6
02 1
Plastic hose ys27 1 (SAE J517,100R7) gj \ 2
High t 5
(High pressure type) , | (SAE J517,100R7) 03
Reinforced type 04 7
02
03 1
04
Rubber hose 05
2325 1 SAE J517,100R 4
(Middle pressure type) ( 6) 06 f
10
12 5
14
1) Type of hose (hose dia. & recommended
working pressure)
. . Working
T fh H dia Inner dia. {Outer dia. ressure
: .| Working ypeothose | Rosedia- |y | (mm) | P :
. Inner dia. [Quter dia. (kgf/cm?)
Type of hose | Hose dia. pressure
(kgt/cm 2 03 9.5 17.2 210
(SAE J517,
1 02 6.3 13.5 175 100R7) 04 12.7 214 210
(SAE J517, 03 9.5 17.5 140 02 6.3 12.7 30
100R1) 04 12.7 20.6 110 03 9.5 15.9 30
2 02 6.3 15.1 300 04 12.7 19.8 30
(SAE J517, 03 9.5 19.1 245 1 05 15.9 23.0 30
100R2) (SAE J517,
04 12.7 22.2 210 100R6) 06 19.0 31.8 30
3 02 6.3 12.5 210 10 25.4 38.1 30
(SAE Jb17, 03 9.5 16.6 175 12 31.8 44.5 30
100R7) 04 12.7 20.7 140 14 38.1 51.9 30
1-b 42598120




2. TECHNICAL DATA

ltem Unit Vi050-1
Engine
Main specifications
Engine model 4TNEBB-BVA
Type Vertical water-cooled
4-cycle diesel engine
Combustion Direct injection
No. of cylinders - Bore X Stroke mmXmm 4-88X90
Total displacement cc 2189
Rated output/revs. PS/RPM 37/2200
Max. torque/revs. kgf-m/RPM 13.7/1600
Specific fuel consumption g/PSh 175
No load max. engine speed RPM 2350 to 2400
No load min. engine speed RPM 1125 to 1175 (Engine only)
Engine dry weight kg 182 (excld. air-cleaner & silencer)
Lubrication Forced lubrication by
trochoid pump
Specific lube oil consumption g/PSh 0.1t00.6
Compression pressure kgf/cm? 35 (at 300 RPM)
Cylinder head
Intake valve Open deg. bTDC 10 to 20
Close deg. aBDC 40 to 50
E xhaust valve Open deg. bBDC 51 to 61
Close deg. aTDC 1310 23
intake valve clearance (Cold eng.) mm 0.151t0 0.25
E xhaust valve clearance (Cold eng.) mm 0.15to0 0.25
Intake valve seat angle deg. 120
Exhaust valve seat angle deg. 90
Piston
1st compression ring Ring shape Barrel face (chrome plated)
Ring quantity pcs. 1
2nd compression ring Ring shape Taper face, inner cut
Ring quantity pcs. 1
Oil-ring Ring shape Bevel cutter
with coil expander
Ring quantity pcs. 1
Governor
Name Mechanical all speed
governor
Type Centrifugal
Fuel feed system
Fuel filter Filtering paper with auto-
matic air release device
Fuel filter filtration area cm® 900
Oil/water separator Mesh filter
Mechanical,

Feed pump

diaphragm type

2-1-5
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3. SERVICING STANDARDS

® Engine : stopped

® Hydraulic oil temp. : 50to 60 °C

® Make the boom and bucket pins the same
height.

® Park machine on a slop with an inclination
of 15 degrees and turn upperstructure 90
degrees to tracks and engage swing lock.

® Measure the cylinder rod extension after
10 min.

Model Vi050-1
Item Measuring condition Unit Standard | Allowance
Machine position
o / 200 300
. . mm
Traveling drift 5 min. or less
® Engine : stopped
o Hydraulic oil temp. : 50to 60 °C
® Drift of the machine after bmin. on a slope
with an inclination of 15 degrees.
Machine position
Boom drift 10 15
(Cylinder rod retraction) A or less
No load JSame height
§ Arm drift 10 15
© (Cylinder rod extension) or less
§ ® Engine : stopped
2 ® Hydraulic oil temp. : 50 to 60 °C mm /
2 ® Site: Firm, flat ground 10 min.
® . ® Make the boom and bucket pins the same
< Bucket drift height. 6 9
S (Cylinder rod extension) | e Measure the retraction or extension of each or less
‘E“ cylinder rod after leaving the machine at
the above position for 10 min.
< ® |ift the blade to the highest position, and
§ Blade drift ;r(;eas_,ure the cylinder rod extension after 6 g
= | (Cylinder rod extension) min. or less
by
S
= Machine position
-
) [T
Y N
' S L AN
! No load '
. . 15°
Boom swing drift mm / 6 9
(Cylinder rod extension) 10 min. or less

3-1-3 42598120




3. SERVICING STANDARDS

3-6 Work Implements

3-6-1 Front Attachments

(Unit: mm)

Wear limit

No. Measuring Point Standard

Pin Bore of bush or hole
) Boom swing fulcrum @70
@ Boom fulcrum ¢ 50
® Boom swing cylinder, rod

@40

@ Boom swing cylinder, bottom
® Boom cylinder, bottom
® Boom cylinder, rod
@ Arm fulcrum 50

-0.5 +0.6
Arm cylinder, bottom
©® Arm cylinder, rod
Bucket cylinder, bottom
a Bucket cylinder, rod
® Link A" arm @45
@ Bucket fuicrum
Bucket link “A”

[Note] Allowable clearance between pin and bore of bush or hole is 1.0mm.

3-6-1
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4. ENGINE

. Handling of FLEX-HONE

Use the Flex-Hone by mounting it on a motor-
driven (step less variable speed,) drill.

Use soluble type grinding fluid for grinding. Do
not employ dry type grinding. Use neither emul-
sion type grinding fluid nor petroleum-base (wash
oil) grinding fluid.

After grinding, be sure to clean the grain ball in
warm water of about 30° - 40°C using a bristled
brush or the like. Do not store the grain ball with
chipping powder or worn grain particles

left deposited. Otherwise, grinding capacity de-
creases. '

The Flex-Hone is intended only for wet type grind-
ing. Never use it for the dry type grinding pur-
pose.

Cleaning

v/

Warm water
30°~40°C

T

Never keep the Flex-Hone immersed in thinner,
gasoline, gas oil, etc. Be sure to keep it dry for
storage. Otherwise, the binder of grain particles
is inversely influenced.

N/

200y T0
230+
2204+
2104
200 4+
1901
1804

Cylinder inside diameter {mm)

Circumierential speed (m/min)

Cast wron
{60 - 69 m/min)

4-1-5

5. Calculation diagram for obtaining crosshatch
angle

Calculation diagram for obtaining crosshatch angle
crosshatching varies with circumferential speed and
axial speed. The following diagram is a calculation
diagram for obtaining a crosshatch angle.

[EXAMPLE] Where a work-piece is 100mm in inside
diameter and is rotated at a head speed of 95 r.p.m.,
a broken line connecting the two extends to 29.8m/
min on the circumferential speed axis.

Where a stroke is 200mm in length and number of
stroke reciprocations is 27.5/min, an axial speed of
11.0m/min is obtained. When the point (29.8m/min
at an axial speed), a crosshatch angle of 407 is
obtained in the center.

Parts list for oversize (0.25mm) piston and pis-
ton ring

e Piston and rings : p/#129001-22900

® Piston rings : p/#129001-22950

+100

direction {m/min}

<4 200

1300

Stroke length imm)

1600

+100

.Laoo
42598120



4. ENGINE

Standard | Wear limit

Groove width
First
piston Ring width
ring Groove and
ring clearance
Groove width
Second
piston Ring width
ring Groove and
ring clearance
Groove width
Oil ring | Ring width
Groove and
ring clearance

See separate service data
(Page, 4-8-2)

Press the piston ring onto a cylinder and measure
the piston ring gap with a gauge.
Press on the ring about 30mm (1.1811 in.) from the

bottom of the cylinder.

Gap
/
Cylinder liner
Piston ring
about 30mm
{1.1811in)
z..

Gap

Standard | Wear limit

First piston ring gap

Second piston ring gap

Oil ring gap

See separate service data
(Page, 4—-8-2)

4-33

(1) Thoroughly clean the ring grooves when replac-
ing piston rings.

(2) The side with the manufacturer's mark (near piston
ring gap) should face up.

(3) After fitting the piston ring, make sure it moves
easily and smoothly.

(4) Stagger the piston rings at 120° intervals, mak-
ing sure none of them line up with the piston.

1st compression ring

2nd compression ring

compression fing

42598120



4. ENGINE

(2) Measure the outer

diameter of the tappet, and

replace if worn beyond the limit.

Standard | Wear limit

Tappet stem outside dia.

dia. (cylinder block)

Tappet guide hole inside | See separate service data

(Page, 4-8-3)

Tappet stem and guide
hole oil clearance

(3) Measuring push rods.
Measure the length and bending of the push rods.

Thickness gauge

Standard | Wear limit

Push rod length

Push rod bend

Push rod dia.

See separate service data
(Page, 4-8-3)

4-6-3
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4. ENGINE

2. Water pump disassembly

(1) Remove the water pump.
(2) Remove the impeller using a gear puller.

Removing impeller

(3) Remove the mechanical seal.
(4) Remove the fan pulley flange using a gear puller.

Removing pulley flange

(5) Remove the snap ring.

(6) Press the pump shaft and bearing assembly out
from the impeller end to the fan pulley end.

(7) Reassemble in the reverse order of disassembly.

(8) Install the water pump.

4-9-5
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4. ENGINE

4-11 Fuel Supply System

The Yanmar injection pump is Bosch in-line type fed to the reservoir in the pump housing. The plunger
with the camshaft driven by engine gears via the increases the pressure, and fuel passes through the
timing gears. The feed pump is driven by the cam- injection pipe to be injected into each cylinder by the
shaft of the fuel injection pump. The filtered fuel is fuel injection nozzle.
e ———
Y | Return oil il
|
|
F.O. Tank 1
W 'l Feed .
":;" ; p::np o= F.O. filter
|
!
|
f
f
1
: ;?ee&lztion Fuel injection
ll— nc]vzzle ™ pump
I
_________ | L
T T T T T e Engine

4-111 42598120



4. ENGINE

(6)

No-load maximum speed

When the load decreases from full load max.
speed and engine speed increases, the increased
thrust load of the governor weight acting on the
governor spring through the tension lever exceeds
the set load of the spring, the tension lever and
governor lever

descend clockwise; the control rack is pushed to
the no-load injection volume position (Rw), and
the engine is operated at no-load max. speed.
When the engine is being used at a partial load,
the governor spring functions in the same way at
a lower speed (i, i’ - J) as for full load max.
speed, as the governor spring set load is smaller.

t-'. Re
=-Re
" E Injection volume
Control iever position T3 2 4 “increase Decrease
Rated speed setting e 4 G
Contro! lever position
at partia! load (point H) i / ]~
o R
Fult load stopper - /' y 1Y ) ]
: /
- J P — T~ /
Tension lever — ST
t
! (.0
Angleich sprin = !
9 prng S /
K,
k u Y
o Jo
/ -
Governor lever
'\ (with angleich spring}
£ b
\ ..
g L H .}.L')_..
Rated rack set position : i
< [
g ]
®
2 H
§ H
[
- S ) S Svntabalatt Setaadededeted H
No load rack position ..
[

Cam speed NC rpm

4-11-11

(7) Stopping engine

The engine stops when you turn the governor
control lever all the way towards stop.

On engines equipped with a stop device, the
engine can be stopped by moving the control
rack to the stop position, regardless of the control
lever position.

42598120




4. ENGINE

4-11-2 Disassembly, Reassembly and Inspection of Fuel Injection Pump

(YPES type)
oy

1. Fuel pump housing 17. Bearing holder 33. 5t rew &
2 Detivery valve hoider stop 18 *Of sea 34. Control rack \@
3 Del_lvery valve holder 19. Adjusting packing (shim) 35. Aux. spring %
4 O-rgng 20. Tappet stopper 36. Control rack stopper 17
5. Delivery valve stopper 21. Tappet assembly 37. Plunger barrel stopper
6. Delivery valve spring 22. Pin 38. Deflector
7. Delivery vaive assembly 23. Roller guide 39. Pump side cover
8. Delgvery vaive 24. Roller (outer) 40. Purmp bottom cover
9. Delivery vaive seat 25. Roller (inner)
10. Delivery packing 26. Adjusting shim
11. Plunger assembly - 27, Adjusting boit
12. Plunger barrel 28. Plunger spring seat B
13. Plunger 29. Plunger spring
14. Fuel pump camshaft 30. Plunger spring seat A
15. Beargng 31. Control sleeve
16. Bearing 32. Control pinion B

Note: 1. Some models are equipped with ball bearings and some with taper roller bearings.
2. *Oil seal: Some models are equipped with oil seals and some are not. The shape of the bearing holder

differs for models with and without seals.

4-11-21 42598120




4. ENGINE

4-11-3 Adjustment of Fuel Injection Pump and Governor

Adijust the fuel injection pump after you have com-
pleted reassembly. The pump itself must be read-
justed with a special pump tester when you have
replaced major parts such as the plunger assembly,
roller guide assembly, fuel camshaft, etc. Procure a
pump tester like the one illustrated below.

1. Preparations (YPES type)

Prepare for adjustment of the fuel injection pump as

follows:

(1) Adjusting nozzle assembly and inspection of
injection starting pressure.

kgf/cm?
Adjusting nozzle type YDN-12SD12
Injection starting pressure 165~175
(2) Adjusting injection pipe.
mm
Inner dia./outer dia. X length 2.0/6.0 x 600
Minimum bending radius 25

(8) Mount the fuel injection pump on the pump tester
platform.

4-11-31

mm
Part code number
168090—51010
158090-51020

Tester used £ '
Yanmar 110 150
Robert Bosch| 125 165

(4) Remove the control rack blind cover and fit the
rack indicator.
Next, turn the pinion from the side of the pump
until the control rack is at the maximum drive of
the side position, and set it to the rack indicator
scale standard position. Then make sure that
the control rack and rack indicator slide smoothly.

Rack indicator

h 1

T T T ]

Spring ! E 1510 5 0

Control rack blind cover

Rack indicator

M =
j—_—j ; 1|5I |0
\ S

[ Partcode number | 158090—51500 |

42588120




4. ENGINE

Nozzle body identification number

The type of nozzle can be determined from the
number inscribed on the outside of the nozzle

body.
1) Hole type injection nozzles

(Sample)

Y DLL A - 150 P 244J0

Mounting angle

of nozzle on
cylinder head

Code A : at angle
No code : not at angle

Type (DLL : semi-long type)

YANMER

L—L__

Design code

Nozzle size P size
S size

Spray angle

\—

)y
Identification number

4-11-41

3. Fuel injection nozzle disassembly

Note: 1. Disassemble fuel injection nozzle in a clean
area as for fuel injection pump.

2. When disassembling more than one fuel
injection nozzle, keep the parts for each
injection nozzle separate for each cylinder
(i.e. the nozzle for cylinder 1 must be
remounted in cylinder 1).

(1) When removing the injection nozzle from the
cylinder pipe, etc., the injection nozzle retainer
nut, and then the fuel injection nozzle.

Fuel injection nozzie

42598120



4. ENGINE

(2) Service data of fuel injection pump

Engine Model 4TNESSL-RBV
Part Ass’y No. 728430—-51360
Adjustment specification Engine spec
Nozzie type 150P234HAC
Injection start pressure kg/cm 190~210
Fuel injection pipe D/d x L mm 6/1.6 x 400
Top clearance (pre-stroke) mm 1.0 (2.5)
Pump speed : N1 rpm 1100
Rack position (indicator scale) : R1 mm 15
Rated load Measuring stroke st —
Injection volume : Q1 cc 29%0.75
Variation of cyl. to cyl. % *3
High idle Pump speed : N2 rpm 1175
speed Rack position (indicator scale) : R2 mm —
Pump speed : N3 or N1 rpm 500
ldling or at Measuring stroke st —
rack position
b-2 Injection volume : Q3 cc —
Variation at (R1-2 mm) rack position (between cylinder) % —
Pump speed : N4 rem 200
Rack position (indicator scale) : R4 mm 19
Starting
Measuring stroke st -—
Injection volume : Q4 cc 45%£5
Pump speed : N5 rom 800
Screw-in angle : @ mm —
Angleich spring
Measuring stroke st —
Injection volume : Q5 cc 33.5%1.5
Torque rise
Pump speed : Nb rem _—
Torque rise stroke mm —
Torque spring
Measuring stroke st —
Injection volume : Q5 cC —
4-11-51 42598120




4. ENGINE

Armature coil short test (3) Cleaning the inside of the yoke

Place the iron piece on the armature fitted to the If any carbon powder or rust has collected on
layer short tester and turn the armature. the inside of the yoke, blow the yoke out with dry
If the iron piece vibrates, there is a short circuit and compressed air.

the armature should be replaced. Do not remove the field coil from the yoke.

(4) Armature shaft outside diameter

Measure the outside diameter of the armature 3. Brush
shaft at four locations: front, center, end and )
pinion. Replace the armature if the shaft is The brushes are quickly worn down the motor will

excessively worn.
Check the bend of the shaft; replace the arma-
ture if the bend exceed 0.08mm (0.0031in.).

drop.

2. Field coil

(1) Open test
Check for continuity between the terminals of
the field coil. If there is continuity, the coil is
open and must be replaced.

(1) Brush dimensions
Replace brushes which have been worn beyond
the specified wear limit.

Replace the brush if it is

worn up to the bottom of

the Hitachi trademark

(approximately one-half its
original length)

-

Standard Wear limit

height

mm (in.)

See separate service data

B .
ush standard height (Page, 4-12-11)

Wear limit

(2) Short test
Check for continuity between the yoke and any
field coil terminal. If there is continuity, the coil is
shorted and it must be replaced.

4-12-8 42598120




4. ENGINE

2) Check the regulator in the following sequence,
according to the diagram.

a) Check V. (BAT: + BAT: voltage). If the voltage is
20 - 26V, both BAT: and BAT: are normal.

b} While measuring V” (F-E terminal voltage), move
Rv gradually from the 0-position. Check if there is
a point where the V" voltage rises sharply from
below 2.0V to over 2.0V. If there is no such point,
the regulator is defective. Replace the regulator.
If there is a sharp voltage rise when testing, return
the Ryv to the 0-position, and connect the voltme-
ter to the Vi position.

¢) While measuring V1 (voltage between L-E termi-
nals), move Rv gradually from the O-position. There
should be a point where the voltage of V2 rises
sharply by 2 - 6V. Measure the voltage of V1 just
before this sharp voltage rise. This is the regulat-
ing voltage of the regulator. If this voltage of V1
is within the standard limit, the regulator is nor-
mal. If the voltage deviates from the limit, the
regulator is defective. Replace the regulator.

0 + position

4-13-9 Reassembling the alternator

Reassembly is done in the reverse order of disas-
sembly. For reassembly, be careful of the following
points. (Refer to 4-13-7 Disassembling alternator).

(1) Assembling the brush regulator

1) Solder the brush
Polish the brush as shown in the drawing and
solder it. Be careful not to let the solder drip into
the pig tail (lead wire).

4-13-7

Wind the wire 1.5 times
around the terminal groove.

11+0.5mm
(0.413~ 0 4528in.)

Mount the insutation tube
on the terminal surlface.

Notes: 1. Use non-acid type paste.
2. The soldering iron temperature is 300 -
350<C.

2) Mount the IC regulator on the brush holder as
illustrated, and press in the M5 bolt. Do not forget
to assemble the bushing and the connecting plate
at the same time.

If the bushing is left out, the output terminal will
be earthed and the battery short-circuited).

Bushing M5 bolt
/

Notes: 1. Insertion pressure is 100kg (220.51bs.)
2. Insert vertically.

(2) Connecting the brush regulator assembly and
diode

1) Check the rivets.
Place the rivets as shown in the figure, and then
calk them using the calking tool.

[ calkingtorque | 500 kof (1102 1bs.) |

42598120




5. HYDRAULIC SYSTEM

5-1-1 Control Valve Operation

The oil from the piston pump P1 is fed to the right travel
motor and the boom and bucket cylinders.
The oil from the piston pump P2 is fed to the left travel

motor, the boom swing and arm cylinders and the P.T.0.. g —_ — . .
_ . ) s 3 o Enlarged view of circled area
The oil from the gear pump P3 is fed to the blade cylinder, & — ~ - T 7
, : o S ® ] o T
the swing motor, the arm cylinder and the P.T.0.. § g _ £ £ % % E 3 ¥
R —= - 0 ey Ny o) 3 !
The arm cylinder and the P.T.0. are actuated by the com- © 1z o < @ = = @ m
bined oil flow which consists of the oil from the piston pump
P2 and that from the gear pump P3. The boom and bucket
cylinders have parallel passages so that they can be actuat- Anti-drift valve
) [ e e e e e e -
ed SImt.Jltal?eoust. o . . . ~ o i Non-deviation travel pilot line '
An anti-drift valve is installed in the boom cylinder section . :‘}" """ AR Tttt M § phphphphyipbyiopbyieplploybpbybplpbyty bbbyl gl bl php b lpbephpdopbpdepiephpdekphphy a0
. oo i 7 r==-
to prevent the boom from drifting. Lo o ¥ Tr. i) G 7 N H T il LT it
L i . i . . ; I::x i4 A8][B9 oaw!Tw A7 _ B6|| A6 pbe BS|)AS B4j|A4_ P2 li2 P1__ A3||B3 bzlA‘ZF\ _azﬁon}t_n A:Dm : 1 L1
In addition, a swing motor brake release pilot line is in- v ) :;,_1__ (Parallel-s _ (Bladd) (Swing B8l 1.0 || (Arm) ] (Boom_ | (Travel]e _ i_ _[(Travelll I (‘gz,of:ﬁ 1 (Backa [ ! H
stalled to release the brake of the swing motor with the Lo ts)ng motor i )”0‘” i | L[| e o) r* ! : P
[ e rake . h divider) r | ' ] 1y
pressure oil from the pilot pump P4, and a non-deviation E E lrglease pilot IE:: 1 4@‘.1" ﬂ :g g g: é E i EE é i E E E i
. S . ine L ! ! - - !
travel pilot line is installed to allow the machine to travel po /ﬂ:/i/ = L « ¢ - Fi3in S il i E IE
. . . . v 1 Eg i — 4 "L Tt '
without deviation while any of the work implements are op- o Control {1} . = . = Ik ¢ i ! H
. Lo valve 1{h ! Thtd |l L | == i 14
erating. o HE . ; ! ) L : ! P
. - - . - ! i = T T ol P !
The inlet section is added in order not to allow the traveling Vo ::': ! '-% X ; | T = . ! PN
i i . [ '|;' . ik el = N ! 1 [ :'
of the machine when the lock lever is set to the "Lock”™ po- Pt ::.: ' ! ‘ | ! VS 'S ' ! ::
e . . " A thi | " ! . 4 }
sition. For the details, refer to the section "Track Drive Do :I:i ! < — - it = <] B E :E
1 | | T - T - - 1 - 1 1
" 1. , 1l T2 i5 13| ag a6 a2 al ¥ ]
Lock™ on page 5-1-6. E ,L ::E: | — aqeemnncmaaaa B S - t | IR E:';:::zﬁij
: ra | H
1 !
) ]
: 82 A —J | H :.
! . x 1 ::
' soL B Oil cooler ! !
I - 1 ::
] Hydraulic ! 3 !
P SoL A | pump E I'".— ----- =E
‘ ! 3 P1220.7 cc/ rov i Return [N 3 syl :l
Cut-off yalve/(,;:p ' pr | Bicescrrer V| filter e i
! - - Pdx 4.9cc/rav 1 1 ||
' ' Hi §
] ' ]
H el g :=
e X . i L bbbttt i
Engine - LL-::::::::::::::::.‘.-.:J
.................... 3

b - - 5 Piston pump P1

Gear punip P3 i Rotary multi-valve (option)

Pilot pump P4 Piston pump P2
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5. HYDRAULIC SYSTEM

5-3-4 Swing

* Mechanical brake operation Swing motor

a. During the engine stop, no pressure oil flows to the brake
release port P of the swing motor. Therefore, the me- -- !
—&.--_
chanical brake installed in the swing motor works and ! A2\ B2

the pinion gear of the swing motor is locked so as not to
turn the upperstructure. '

b. When the engine is started, the pressure oil from the pi-
ot pump P4 flows to the brake release port P to release
the brake, so that the pinion gear of the swing motor is
released.

c. For the details, refer to the section of the theory of oper-
ation for the swing motor. p

U
4
A&

When the swing control lever is moved to the right, the oil
from the pilot pump P4 flows through the cut-off valve and
the port 2 of the pilot valve (LH) to the port a8 of the con-
trol valve to move the swing spool.

The oil from the gear pump P3 flows through the ports P3
and A8 of the control valve and the port A1 of the brake
valve to the swing motor.

A9
T IS -

-H- f{Barallol1 (Blade} | (Boom_ H(Travel | r (Bﬁcket
1

//dmder
Gl emd B

Control
valve

tn.}

L_____-.J o \

[ITT

The return oil from the motor flows back to the hydraulic
oil tank through the port B1 of the brake valve, the ports B8,
T1 and T2 of the control valve and the return filter.

1

When the swing control lever is released (i.e., returned to
the neutral position), the oil from the gear pump P3 is
blocked and the pressures of the ports A1 and B1 of the

Heee e -

SH-F=--

T
313

al

T2 T

J._._-__-____-..___.________-..__l

-—
| =
1
1
)
|
t
'

1
:
1
J
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brake valve become equal. However, the upperstructure

causes the motor to act like a pump and increase the pres-

sure of the port B2. The increased pressure opens the relief
valve SR1 to let the oil escape to the port A2, so that the
shock due to the inertia is absorbed, and the brake valve is

Qil cooler

Hydraulic
pump
P1=20.7 cc/ rev
P2=20.7 cc/ rev

P3=16.8cc/ rev
Pd= 4.9cc/rev

also installed in the motor to prevent cavitation of the port
A2. The port T of the brake valve serves to suck up the oil
from the port T3 of the control valve in order to provide the l
draining function and prevent the cavitation of the motor. !
When the swing control lever is moved to the left, the oil

from the pilot pump P4 flows through the cut-off valve and Gear qump P3 -
the port 1 of the pilot valve (LH) to the port b8 of the con- L. ‘I/__'L """
trol valve to move the swing spool.
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continues to swing in a short time due to its inertia. This E
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1
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4
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Cut-qff valve

B T e

Engine -~

Rotary multi-valve (option)

\T Piston pump P1

i ] Pilot pump P4 Piston pump P2
The oil from the gear pump P3 to the motor flows in the op-

posite direction to the oil flow in the right swing operation
with the swing motor.
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5. HYDRAULIC SYSTEM

5-3-9 Simultaneous Operation of Travel and Arm/Boom Swing

The right and left travel valves are installed the most up-
stream and in series in the circuits of the piston pumps P1
and P2, respectively, so that the oil from each piston pump
is supplied only to the travel motor when the travel lever is
operated.

When the arm control lever is operated while the machine is
traveling, the oil from the piston pump P2 flows only to the
left travel section and the oil from the gear pump P3 is only
led to the arm cylinder through the ports P3 and A6 (B6) of
the control valve.

In that way, the right and left travel motors are supplied
with oil from the piston pumps P1 and P2, respectively, and
the arm cylinder is only supplied with oil from the gear
pump P3. Therefore, the arm can be operated while the ma-
chine is traveling without any deviation.

Since the left travel section and the boom swing section are
connected in series, the oil from the piston pump P2 is sup-
plied only to the left travel motor and not supplied to the
boom swing circuit even if the boom swing pedal is moved
while the machine is traveling. Therefore, the boom swing
cannot be operated when the machine is traveling.

5-3-17
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5. HYDRAULIC SYSTEM

5-3-14 Hydraulic P.T.O.

Combined oil/Double acting actuators

When the P.T.0O. pedal is moved to the left, the oil from the
piston pt)mp P2 and that from the gear pump P3 flow through
the ports P2 and P3 of the control valve, respectively, and
are combined in the arm section, and the combined oil
flows through the port B7 of the control valve to the port B
of the P.T.0.. The return oil from the port A of the P.T.O.
flows back to the hydraulic oil tank through the ports A7,
T1 and T2 of the control valve and the return filter.

When the P.T.0. pedal is moved to the right, the oil flows
in the ogposite direction with regard to the P.T.0..

Note:

When the lock lever is in the "L ock” position, no oil from
the piston pump P2 flows and only the oil from the gear
pump P3 flows.

P.T.O.
Combined flow Combined flow
Single acting Double acting
8
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6. HYDRAULIC EQUIPMENT

3) Oil flows from intake port and pilot pump discharge port

Relief valve

U i

S (Intake port) Q

The oil flows from the intake port S of this
pump and the discharge port P4 of the pilot
pump are as follows:

* The oil sucked in from the intake port S
flows into the intake ports S1, S2, S3, and S4
of the piston pumps, the gear pump and the
pilot pump, as shown with arrows in the
above figure, and the oil is discharged to
their respective circuits.

* The oil discharged from the discharge port
P4 of the pilot pump flows to the valve as-
sembly through the relief valve installed in
the oil port block, as shown with an arrow in
the above figure.
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6. HYDRAULIC EQUIPMENT

5.D
1P

isassembly and reassembly .
recautions for disassembly and reassembly

(1) Since the parts of this hydraulic system are

precision-made for tight clearances, be sure
to perform disassembly and reassembly in
a clean area that is free from dust.

Prepare clean tools and cleaning oil and
handle the parts carefully.

First clean the external surface of the re-
moved assemblies. _

Before beginning disassembly, review the
drawings of the internal construction and
prepare the required parts according to the
purpose and extent of the disassembly.
Never disassemble or readjust the adjust
screws unless required. If they are disas-
sembled or readjusted, it may cause the set
horsepower to be changed and have a neg-
ative influence.

in principle, the removed seals and rings
must be replaced with new ones. As some
replacement parts are available only in sub-
assemblies, refer to the parts catalog to pre-
pare the necessary subassemblies in advance.

2) Tools for Disassembly and Reassembly

(7)

(8)

Handling of O-rings

[1] Lubricate the O-rings and the O-ring
fitting seats with clean grease or hy-
draulic oil.

[2] The O-rings may not be damaged in
handing or distorted by heat.

[3] Do not permanently deform the O-rings.

[4] Avoid rolling the O-rings when fitting
them.
A distorted O-ring may not return to
its original shape, and therefore may
cause oil leak.

Before

mating surfaces of each section

to be sure that there is no cleaning oil or

hydraulic oil on the outer surface of the

O-ring grooves. If reassembly is performed

without cleaning such oil, it may be mis-

taken for oil leak.

Use a torque wrench to tighten the bolts

following the torque specification.

beginning reassembly, check the

(Unit: mm)

No. Tools No. Tools
h
1 Z;rre(l:?tv;l/;%r;c 450 13 | Monkey wrench Full length : 250
2 ;r;rre%léf x;ir;ch 230 14 | Screwdriver Width across flats: 36
3 glt)e(;(\ggv?’?ek:]%;]bit for the Width across flats : 3 15 | Snapring pliers ¢ 30 for internal snap ring
4 :be(;(vaegv?/?eelizbit for the Width across flats : 4 16 | Snapring pliers ¢ 40 for internal snap ring
5 aH:gvaegx:e?]%Lbit for the Width across flats : 6 17 | Pliers
6 :;g\ggx?e?}i;]bit for the Width across flats : 8 18 | Hammer
7 :;g\zgx?e%iabit for the Width across flats : 10 19 { Plastic hammer
8 | Hexagon bar wrench Width across flats : 3 20 | Others Grease (lithium grease)
9 | Hexagon bar wrench Width across flats : 4 Qil (specified oil)
10 | Hexagon bar wrench Width across flats : 6 Jig for holding pump
11 | Hexagon bar wrench Width across flats : 8
12 | Hexagon bar wrench Width across flats : 10

6-1-13 42598120




CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL

e Thank you very much for reading the
preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below

e Please note: If there is no response to
CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL



http://www.heydownloads.com/
https://www.heydownloads.com/?s=YANMAR+ViO50+1+EXCAVATOR+SERVICE+MANUAL+PDF

6. HYDRAULIC EQUIPMENT

Procedure

(9) Install outer races of both sides bearings @ in
housing (.

(10) Install O-ring (B on bush & and install them
onto trunnion cover (0,

(11) Install O-rings @ on trunnion covers @& and .
Put housing @ with the three-hole side up-
ward and install trunnion cover on the left
side of housing D and trunnion cover on
the right side, and then, fasten them with
hexagon socket head bolts @.

Note:
Check if swash plate swings smoothly after
tightening hexagon socket head screws .

Tightening torque : 3.0 kgf-m.

(12) Screw set screw @) into trunnion cover at a
tightening torque of 0.2 kgf-m and tighten lock-
nut (0,

Tightening torque for locknut : 1.4 kgf-m.
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6. HYDRAULIC EQUIPMENT

2) Valve assembly and relief valve

(Oil does not
flow prop-
erly.)

(Pressure is

Trouble Check Result Cause Remedy
1. Malfunction | (1) Check the relief ® Set pressure is low. ® Pressure is not set ® Set the pressure to
of valve valve. correctly. the specified value.

@ Spool does not work
properly.

® Clogged spool

® Remove and wash
the spool, and re-
place hydraulic oil.

® Damaged or worn
spool

® Replace the valve.

the bolt.

not stable.) [ () Check the e Current does not flow | ® Damaged solenoid ® Replace the
solenoid valves. through the solenoid. solenoid.
® Disconnected con- ® Connect the con-
nector nector.
® Spool does not work ® Clogged spool ® Remove and wash
properly. the spool, and re-
place hydraulic oil.
® Damaged or worn ® Replace the valve.
spool
2. External (1) Check the tight- | ® Bolt is loosened. ® |mproper installation | ® Retighten the bolt
leakage ening torque of at the specified

torque.

(2) Check the O-ring
and packing.

® O-ring or packing is
faulty.

® Damaged O-ring or
packing

® Replace the O-ring
or packing.

(3) Check the fitting
face of the O-ring
and packing.

® Fitting face is faulty.

® Damaged fitting face

® Replace the valve.
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6. HYDRAULIC EQUIPMENT

3) Travel (R)

I
Wé == Press
T

(1) Neutral
The oil discharged from the piston pump P1
returns to the hydraulic oil tank through the

neutral passage. Both actuator ports A and B are
connected to the return (lower pressure) passage.
Passage j

1©

IDY ks

Actuator port B

»!i

Neutral passage

(2) Backward travel operation

When the right travel control lever is pulled back,
the spool is moved to the left and the neutral pas-
sage is closed. The oil from the piston pump P1
flows through the passage j to the actuator port A.
The oil returned from the actuator port B flows
back to the hydraulic oil tank through the re-

Actuator port B\

—D- U

Passage j

/Actuator port A

0
| —r}lr
v
t 1
3"
- —w

Return (low pressure) passage

turn (lower pressure) passage.

The spool is returned to the neutral position by
the return spring.

When the right travel control lever is pushed for-
ward, the oil flows to the actuator port B and returns
from the actuator port A to the hydraulic oil tank.

Passage j

/Actuator port A

Neutral passage

Return (low pressure) passage
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6. HYDRAULIC EQUIPMENT

11) Parallel-flow divider

Parallel passage

- B TETIT, | \—/\—/--is

H

i3----- -
P T
(1) Neutral
The oil from the gear pump P3 flows to the The pilot oil from the port i3 is led to the re-
neutral passage through the passage r and also turn (lower pressure) passage through the pilot
to the swing, bucket and boom sections through line.

the passage s and the spool throttle t.

Passage g

Passage r

Passage g

i3
——
|
} /Passage s

] - 1 [

i5 . ) l -3 I l i4

Pump port P3

A
+
it

- -1 - —_— = = p H
-~ €:>_
} Py S B Tt T8 " i
\ Piston v
Spool throttle t

Spool throttle u
Neutral passage
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6. HYDRAULIC EQUIPMENT

Procedure

(12) Hold spoo! assembly with a bench vice.

Note:
Install wooden spool holder (refer to P. 6-2-27)

or jaw covers on the bench vice.

(13) Slowly loosen spool end 13 to remove spring
seat 8, spring 6 and spring seat 22 in order.

Note:
When loosening the spool end, take care not to

get it to jump out.
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6. HYDRAULIC EQUIPMENT

Procedure

(16) Install cap with O-ring onto the valve housing
and fasten it with hexagon socket head bolts.

Tightening torque : 0.9 to 1.1 kgf-m

(17) Place all the valves in the correct order, and
insert tie rods into them and tighten nuts
(width across flats: 12) to fasten them.

Tightening torque : 4.6 to 4.8 kgf-m

Notes:

a) Take care not to install the springs for
load check valves in bent condition.

b) Apply grease to O-ring to hold it in place
during assembly.

(18) Adjust the height A of hexagon socket head
bolts for shut—off valves as follows:

A.

- Standard : 23.5 to 25.5 mm =
* For hydraulic P.T.0. : 20.6 mm

— |

| —
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6. HYDRAULIC EQUIPMENT

2) Disassembly

Procedure

(1) Clean and dry the valve.

(2) Remove boot 8 and O-ring (.

(3) Remove nut ® and disc ®.
Note:

Loosen nut ® while holding disc ® with a
wrench (width across flats : 27 mm).

(4) Remove hexagon head bolts @9.

(5) Remove plate ®.

(6) Remove piston assembly, spool assembly and
spring @ from body 0.

(7) Remove retainer @ to remove spool (D, spring
@ and shim @.

(8) Remove oil seal @, collar @@ and O-ring @ from
piston@®.
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6. HYDRAULIC EQUIPMENT

3) Exploded view and component parts
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6. HYDRAULIC EQUIPMENT

Procedure

(9) Install one of steel plates 50 in groove of body
S 32.

(10) Install cylinder barrel assembly into body S
32 with shaft 35 put through cylinder barrel
assembly until shoes 39 reach swash plate 36.

(11) Install one of disc plates 51 in groove of cylin-
der barrel 44.

(12) Install another steel plate 50 in groove of body
S 32.
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6. HYDRAULIC EQUIPMENT

6) Service standards
(1) Reduction gear

No. Parts Inspection item Inspection standard Remedy
1 Internal gear a Wear of tooth Pitting area rate: | Rate of pitting area to tooth | Replace pinion
surfaces 5% or more of surface kit.
the engaged Pitting
area ___{_______.
~ \ ==
S
2 Carriers 1 and 2 | Shear droop and | Check for any Replace carrier
damage in damage with kit.
splined area eyes
L.ooseness of Wear of holes Looseness by manual
pins b1 check: 0.005 mm or more
(Carrier 1)
Looseness of Wear of holes
pins b2
(Carrier 2)
3 Gears S1, S2, b1 | Wear of tooth Pitting area rate: | Rate of pitting area to tooth | Replace carrier
and b2 surfaces and 5% or more of surface kit and/or S2
damage of teeth | the engaged Pitting gear.
area ___[__—:_.-—\
tee==C
Wear of surface | Flaking or pit-
contacted with ting seen by
roller bearing eyes
(Gears b1 and b2)
4 Pins b1 and b2 Wear of surface | Flaking or pit- Replace carrier
contacted with ting seen by kit.
roller bearing eyes ®)
5 Bearings Wear of rollers Flaking or pit- Replace carrier
and contacted ting seen by kit.
surfaces of inner | eyes
and outer races O
6 Others Damage and Replace part.
(Screws, bolts, excessive rust
O-rings, etc.)
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6. HYDRAULIC EQUIPMENT

4) 2-speed switching mechanism

1) 1st speed (Slow speed)

The swash plate has three surfaces a, b and ¢,
as shown in the figure below, and is installed
on the flange holder with two steel balls so that
it can move. When the control valve is in the 1st
speed position, since the spool is located in the
position as shown in the figure below by the
force of the spring and oil passage is connected
to the port T via Pi 1 and Pi 2, the low pressure
of the return passage only works on the swash

plate control piston. in this condition, the
swash plate control piston does not push up the
swash plate. Accordingly, the surface a at the
rear of the swash plate is pressed against the
vertical surface by the thrust force of the motor
and the force of the spring with the steel balls
as the inclination axis. The inclination angle of
"y

the swash plate is as shown in the figure.

Piston

Valve plate

Ly

assembly

Surface ¢

a
ﬂ Surface b

0

E1N
YA

F
|

(Low
pressure)

Spring

Port A(High pﬁ%ow pressure)

6-b-8

Surface a

Swash plate Swash plate control piston
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6. HYDRAULIC EQUIPMENT

Procedure

(5) Turn plunger assembly slowly to remove it.

Note:
Take care not to damage or dent the outside of
plunger 8.

(6) Insert a pin ($5X30 mm) into the through hole
(#6 mm) in the plunger assembly. Hold it with
a vice to remove plug 6.

Note:

Disassemble the plunger assembly only when
required.

Tools:

* Torque wrench (5)

* Wrench (15)

* Pin ¢5%X30 mm (S-13)

(7) Remove spring 6 and check valve 69.

Note:

Keep the right check valve and the left one sep-
arately to identify them with regard to the
plunger for correct reassembly.

(8) Remove plugs @ and GD.

Tools:

* Torque wrench (3)
* Hexagon bit (9)

+ Socket (12)
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6. HYDRAULIC EQUIPMENT

Procedure Photo

(8) Insert steel balls D (99 pcs. ).

(9) Wind a seal tape around plug ® and tighten it.
Tightening torque : 0.7 t0 0.9 kgf-m
Tools:

* Torque wrench (1)
* Hexagon bit (7)

(10) Install thrust washers @, inner races (0, needle
bearings @ and planetary gears B @.

F\)S)

(11) Fit thrust plate 3 on the trunnion of the flange
holder, apply adhesive (Loctite #262 or its
equivalent) to four screws (9 and tighten them,

Tightening torque : 0.35 t0 0.40 kgf-m
Note:

Before applying adhesive, remove oil and
grease completely from the screws, and use
hardening accelerator.
Tools:

* Torque wrench (1)
* Hexagon bit (6)
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6. HYDRAULIC EQUIPMENT

Standard value

No. Parts Inspection item (recommended value for Measure
replacement)
16 | Cylinder barrel @ | Clearance between it and | 0.02 mm (0.04 mm) Replace cylinder barrel
piston assembly. and piston assembly to-
gether.
Sliding surface against No excessive flaws (over When sliding surface has
valve plate. 0.02 mm), wear or roughened, repair it by
Surface roughness seizure. lapping (#1000).
0.4Ra (0.8 Ra) If the damage is beyond
repair, replace the cylin-
der barrel and piston as-
sembly together.
17 | Springs @, @, @, | Breakage or distortion Replace.
©, €@ and
18 | Piston assembly | Clearance between it and | Same as No.16 Same as No.16
@ cylinder barrel.
Sliding surface against Same as No.15 Same as No.1b
swash plate and surface
roughness.
Play between pistons and | 0.15mm (0. 4 mm) Replace.
shoes
19 | Piston assembly | Clearance between it and | Same as No.16 Same as No.16
® flange holder.
Sliding surface against Same as No.15 Same as No.15
swash plate and surface
roughness.
20 | Valveplate @® Sliding surface against Same as No.16 Same as No.16
cylinder barrel and sur-
face roughness.
Thickness: 5 mm 4.8mm Replace.
21 | Baseplate ® Sliding surface against No excessive flaws, wear | Replace base plate and
plunger. or seizure. plunger together.
Sliding surface against No excessive flaws, wear | Replace base plate and
spool. or seizure. spool together.
22 | Plunger Sliding surface against No excessive flaws, wear | Replace base plate and
base plate. or seizure. plunger together.
Sliding surface against No excessive flaws, wear | Replace plunger and
check valve. or seizure. check valve together.
23 | Check valve 8 Sliding surface against No excessive flaws, wear | Replace plunger and
plunger. or seizure. check valve together.
Seat surface against The plunger is seated Replace plunger and
plunger. completely. check valve together.
24 | Spool & Sliding surface against No excessive flaws, wear | Replace base plate and
base plate. or seizure. spool together.
25 | Freepiston Sliding surface against No excessive flaws, wear | Replace valve body and

valve body.

or seizure.

free piston together.
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7. ADJUSTMENT AND REPAIR

1. Meters and gauges

1) Engine oil

When the engine oil pressure falls, the lamp goes
on and the buzzer sounds.

Starter SW Engine start
ON Lamp OFF

Engine oil | Lamp ON | g

pressure

-

Pressure drop

—————— S
Normal (<0.4 1o 0.6 kgf/cm?)

2) Water temperature

When the temperature of the engine cooling
water rises excessively, the lamp goes on and
the buzzer sounds.

Starter SW

ON
2 to 3 seconds
later. lamp out

Lamp ON|

Engine start Lamp ON
Engine cooling

Lamp OFF
water I | Water temperature rise
temperature (>107 to 113°C)

—¢——--——— Normal ———— =

3) Battery charge
When there is caused a potential difference be-
tween the output voltage of the alternator and
the voltage of the battery, the lamp goes on and
the buzzer sounds.

Starter SW ON Engine start

. : |
Terminal R, .. | < e et tserveansasiannasee : H
voltage of Lamp ON i Voltage of |

]

alternator Potential difference] Dattery
(Voltage drop)  Leeem—eee.. —

pt————— Normal ———yus

4) Hour meter

When the engine is started, the hour meter

starts to work. & E
While the hour meter is working, the green in-
dicator lamp is kept on.

Indicator lamp

QIO 17100

v |

HOUR METER
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7. ADJUSTMENT AND REPAIR

¢) Set the seal surface of the floating seal
to a level.

d) There should no distortion on the
O-ring.

{(4) Put the drain plug of the idler @ upward to
install the other half of the floating seal @
into the idler @ using the jigs A-015 and
A-017, and then, install the idler seal cover
A ® (with the idler shaft @) to the idler
®.

Notes:

a) Apply oil thinly to the seat surface of
the floating seal (.

b) Handle the floating seal carefully to pre-
vent the breakage of the seat surface of
it due to rough handling.

(5) Put the drain plug of the idler @ downward
to install the O-ring ® (using the jig
A-012), the floating seal @ (using the jig
A-015 and A-017) and the idler seal cover B
® in order.

Note:

Refer to the above steps (3) and (4) for the

installation of the floating seal and the

idler seal cover B.

(6) Install the external snap ring @ using the
jig A-014.

(7) Put oil into the idler @ from the drain plug.
* Type of 0il : Engine oil SAE 30
* Quantity of oil : 0.1 L
Note:

Use a jig to put oil into the idler.

(8) Install the plug @ on the idler @ and tight-
en it at a specified tightening torque.

Adhesive : Loctite 572 or its equivalent
Tightening torque : 0.9 to 1.0 kgf-m

(9) After completing the reassembly, make sure
that the idler rotates smoothly.
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7. ADJUSTMENT AND REPAIR

2) Tightening torque for rod joints and control valve mount

T

L a Il
:I
g * o ) Tl i
o = o =
olH o ; |
olj iy )
[\\ -f\]'
- @)
SL eleee
~ 1 i
<

AN
l T AN\ U Y )

Control valve mount L-ball 8
Apply three bond 1324 Ln___ —
or its equivalent. - 1 -
Tightening torque :

2.0 to 2.6 kgf-m Tiahteni .
Valve mount 0 %gt;erbngk;gtgmue.
Tightening torque:
1.3 to 1.7 kgf-m

Installation angle of L-ball

The angle should
be 90 degrees.

Turning frame 90’

7-3-3 425987120




7. ADJUSTMENT AND REPAIR

5. Service standards
Standard Wear limit
Axial clearance B
Quter race
S— / @ Dial gauge  Load 200 kgf
s [T | i ﬁ 0.05 to 0.25mm 0.55 mm
Hy i Hi-
ﬂ Outer race PCD
\ Radial clearance, A Load 200 kgf
A e 0.05 to 0.30mm 0.6 mm
' T T T H . . .
Y O-L T ke
nner race A t H-—
Steel ball dia. $25.4 mm -
Upperstructure X
X
Outer race M16x80 Apply LOCTITE
Tightening torque 27 to 31 kgf-m 262 or
Undercarriage X M16X 90 its equivalent.
Inner race

Note:
Supply multi-purpose grease to the swing bearing.
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7. ADJUSTMENT AND REPAIR

b) Piping for swivel joint
* Upperstructure piping

G

;
sk F

Toport B4, CV (Travel [L] section) To port B3, CV (Travel [R] section)

To port A9, CV (Blade section)
c A D
To port A4, CV (Travel [L] section) To port A3, CV (Travel [R] section)
To port A, cut-off valve
E

To port B9, CV (Blade section)

* Undercarriage piping

To port PS, travel motor (L) 7 To port PS, travel motor (R)

To port P2, travel motor (L) <—E@u: E
D j@j—* To port P2, travel motor (R)
To port P1, travel motor (L) *—G@[I: C

B )]:)—> To rod end, blade cylinder
To bottom end, blade cylinder «—EDE A

To port D, travel motor (L) “—QI[L DR | DR To port D, travel motor {R)

I

To port P1, travel motor (R)

-n
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7. ADJUSTMENT AND REPAIR

7-6 Engine Hood and Cabin :Bolt 10X50
I—T'C[ Bracket A

7-6-1 Engine Hood '
( }/ Lock nut 10
A When there are two people for the work, be ! IBraCket F.R

U
sure to decide signs for communication be- F’
tween them before the work.

Enlarged view of B

1. Adjustment of height

(1) Loosen the four bolts (with spring washers)
10X 30.

(2) Turn the two bolts 10X50 to adjust the height

of the brackets F and R.
Note: Engine hood cover

The difference in height between the engine
hood and the engine hood cover should be
within 2 mm.

(3) Tighten the lock nuts 10 for the bolts 10X

50
2. Adjustment of position /
(1) Install the engine hood onto the brackets B Bracket A
temporarily and tighten three bolts 10X 20
for each bracket B lightly.
(2) After closing the engine hood, check the
clearance A, which is shown in the right ;
figure, and the position of the engine hood. mg-@;m
(3) Open the engine hood carefully and put a
round rod into the remaining bolt hole in
the bracket B to adjust the position of the
engine hood by moving the round rod.
(4) Close the engine hood carefully to check the

clearance A and the position of the engine
hood again.

Bolt (with spring washer)
10%30

Bracket F, R

Engine hood

(b) tf the clearance A is within the specified
range and the difference in height between
the engine hood and the engine hood cover
is within the specified value, open the en-
gine hood carefully and tighten all eight
bolts for the brackets B.

Clearance A : 13 to 15 mm
Difference in height : Within 2 mm

Bracket R

(6) If the values are not within the above ones,
repeat the steps (2) to (b).
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7. ADJUSTMENT AND REPAIR

7. Replacement of glass and acrylic glass
+ Door glass, rear glass and glass L
(1) Remove broken glass and adhesive using
metal scraper or cutter knife.
Notes:
a) For replacement of broken door glass,
remove the door first.
b) There can be a little adhesive left.

—
N
~—

Clean and remove oil from areas of cabin
and glass where adhesive is applied.

(3) Install dam seal on glass.
Notes:
a) Install dam seals on rear glass and glass
L only.
b) Install dam seal around glass approx. 2
mm from glass end.

(4) Coat with primer areas of cabin and glasses
where adhesive is applied.
Types of Primer
Glass: Sunstar #436-40 or its equivalent
Cabin: Sunstar #436-98 or its equivalent

* Points of primer coating

[1] Shake primer bottle for 3 to b minutes be-
fore opening it to stir carbon in it suffi-
ciently.

[2] Coat the areas with primer evenly, with no
uncoated or thinner-coated area.

[3] Dry primer-coated area naturally for more
than 3 minutes after coating. Then, check
that the area has been dried and apply ad-
hesive.

(If 24 hours or more have been passed after
coating, coat the area with primer again.)

[4] Remove any contamination due to extra
primer with white gasoline.

Rear glass
Cabin

°
Acrylic glass v

(roof)

Glass L
Door glass

A .
2 ;;f;qox Glass

fmt

» Trim
(put lip side to glass.)
Dam seal Cabin

V. Primer coating

f" B 1Y
7 |
kit T -
Primer |l
coating |
position H
/
’
?
A
’
of
117
i a
17 el v
* \

Glass

Primer coating width

20 mm Adhesive
T—T—) 8to 10 mm
Dam seal - - ﬂ’
10 to 12 mm

Primer coating surface

42598120
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10. TROUBLESHOOTING

10-1-3 Drifting of Upperstructure on Quick Travel Operation

Phenomenon
The upperstructure drifts on quick travel oper-
ation (especially, on spin-or pivot-turning).

—

p e

Reason

Inertial force is given to the upperstructure
through the quick operation of the undercar-
riage, and high pressure is applied to the swing
motor. The relief valve is activated to turn the
swing motor.

(The mechanical brake is released when the en-

% Inertial force

gine is running.)

Relief valve
‘ ' y
)
o »
9 3
! ! i i
Mechanical brake ! R I
release port
‘*—%—T——d——o
A
E p §
x %
I IlT
L
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10. TROUBLESHOOTING

Starter motor does not turn
or output is low.

E xcept seizure of engine and
trouble of any work implement

Disconnection

Disconnection

Connection

Inspection procedures

or connection |—|Battery terminal{—| Ground terminal |— . failure of
failure of wire coupler
Repair Repair Repair Repair
Battery ->| Specific gravity |— Voltage —[Damaged battery
Recharge Supply electrolyte Replace
or recharge
Starter switch |~ Damage or rust of In'ternal contact | Damaged
terminal failure of switch switch
Replace or repair Replace Replace
i f
Safety relay |— Damage or rust|_ | Malfunction o
of terminal relay
Replace or repair Replace
Damage or rust Malfunction or Defective Burnout of Layer
Starter motor of terminal —| poor contact of |— brushe coil hort-circuit
magnetic switch rusnes short-cireu
Replace or repair Replace  Replace starter  Replace starter
motor motor
Clutch slipping
Replace

When the starter motor cannot be started by turning the starter switch on, check it as follows.
(Battery, starter switch and wiring assumed to be normal.)

(1) Safety relay & starter motor magnetic switch
Connect the S-and B-terminals of the starter motor directly.

a) When the starter motor turns
b) When the starter motor does not turn

(2) Starter motor
Connect the B-and M-terminals of the starter motor directly.

a) When the starter motor turns
b) When the starter motor does not turn

The safety relay is faulty.
Either the starter motor magnetic switch

or the starter motor is faulty.

10-2-5 42598120

Magnetic switch is faulty.
Starter motor is faulty.
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10. TROUBLESHOOTING

Travel Equipment

No travelling

and clogging

Crawler tension

Before making checks, remove dirt from

undercarriage and adjust crawler tension

whole assembly

10-2-15 42598120

Hydraulic power Do other implements
source - lock lever e work normally?
Release
_ R and L relief .
Control valve | valves pressure —>| Dust in control valve
Check the pressure and Clean
adjust it. Refer to sec-
tion 5-4 "Pressure Ad-
justment”
Spool link pin
L>
comes off
Install
Swivel joint |—| internal leakage
Replace seal
Driving _, |Lift machine body and check undercar-
mechanism riage turns under external force
+ Brake valve Loosen ports P1 and P2 Dust in Plunger plug .
- Counterbalance valve | joints and check oil flow - pgﬂi?%%r - loosened Stick of plunger
Clean Retighten Repair or replace
Hydraulic motor
and reduction |— Qil leak — Ilntela(rnal — gnterknal
gear eakage reakage
Replace seal or Replace Replace motor
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