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Earth-

moving machinery — Service instrumentation

1 Scope

This Intern
machinery

The main p
accessibilit
portable ing

NOTES
1 Service i
workshop ar

2 Diagnost
therefore bej

This Intern
excavators
scrapers an

qtional Standard sets forth, for guidance, a list of diagnostic instrutméents to check
it the work-site.

urpose of this International Standard is to ensure that earth-moying"machines be designe
and necessary connections in order to make it possible to perform these checks in an ea
truments.

hstruments use of which involves major machine_disassemblies or which are more suitable
e purposely excluded from this list.

c checks are intended to be carried out by qualified personnel. Relevant specifications and inst
included, preferably in the service manual, rather than in the operator's manual.

ational Standard applies to crawlerand wheel tractors, crawler and wheel loaders

d dumpers.

2 Types of checks, instruments and scales

Table 1 sp4q

cifies the coresponding instruments for each check. The letters in table 1 have the followi

A:  definitg¢ly required(when the machine uses these basic elements),

B: desirak

le,”but not definitely required.

earth-moving

d with proper
sy way, using

for use in the

uctions should

and hydraulic

but can be easily extended to-apply to other basic earth-moving machines such as gtfaders, tractor

Ng meanings:

The instrument specified for each type of check has been selected from among those most commonly used. Other

more sophi

sticated devices or instruments, if any, can be used as alternatives.

The instrument values or ranges presented in table 1 are intended to be indicative only and may change with
technological progress.
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Table 1 — Guide list of diagnostic instruments to check

Check

Pressure gauge

Type
pressure}
gauge

Vacuum

Thermometer

Pyro-

meter

MPa’)

MPa

°C

0,2

0,3

25

40

0.1
to
1

to
100

50
to

900

Timing electronic tester

3,3 (200)
8.3 (500)

Diesel timing

Cylinder comprgssion

Fuel injection pressure

Engine oil presspre

Intake manifold

[pressure

(supercharged| engines)

Exhaust manifo
and after turbi
engines)

d pressure before
he (supercharged

Exhaust manifo

d temperature

before and aftpr turbine
(supercharged engines)

Depression aftgr the air cleaner

Cooling fluid tefnperature

fluid

Antifreeze conclntration in cooling

Cooling system

sealing

Engine rotation

| frequency

temperature

Cold starting copling fluid

Fuel pressure

Power train

Oil bath clutch |

Lboil pressure

Transmission Iyboil pressure

Hydraulic rever:
pressure

er control oil

Torque convert

br oil pressure

Power shift clu
pressure

ch control-oil

Engine clutch ¢

bntrol oil pressure
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earth-moving machinery at the work-site

£
. Cylinder o |£ e
Engine Dynamo-| Steel | Steel | com- Fuel 2|3 Pump | = 125 vernier G |Torquel o
tacho- meter tape rule ression nozzle 5 |EB and © E'a li g 8| wren| 2 ]
meter § P pgau e tester = £ B | gauge £ g ‘E caliper % ©| ches g' Q
3 g 2 |8° 2 |lss &L s |
5 g5 s |£8 52 23
mint | & N m m MPa MPa - 8,§ MPa £ 158 mm |2g| Nm| e -S
] S lze § 23T L w 5 2
- 1 25 s |28 £ |E2 =>| 40 | E |8
5 000 300 10 1 to to 5-; a 0,16 o 55 160 Q| 420 3
4 40 - |8 =% 750
A
B
B
A
B
A
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Table 1 — Guide list of diagnostic instruments to check

Check

Pressure gauge

Type
pressure
gauge

Vacuum
F meter

Thermometer

Pyro-
meter

Flow
meter

MPa®}

MPa

MPal

°C

°C

I/s
(I/min)

0,2

25

40

0.1
to
1

0,01] 0.1

-40| 50 | 50
to | to to
1001 130 | 200

900

Timing electronic tester

3,3 (200)
8,3 (500)

Hydrostatic transmission oil pressure

Oil flow (applicable to all preceding

items)

Torque convertg

r oil temperature

Oil bath clutch Ipboil temperature

Hydraulic reverger oil temperature

Transmission oi

temperature

Bevel gear oil tgmperature

0| > |>|®

temperature

Hydrostatic tranismission oil

>

Brake

Brake oil contrg

pressure

Braking servos
pressure

stem control air

Vacuum boostgd brake system
under pressurg

Brake disc thicness

Steering

Steering clutchgs control oil pressure

pressure

Steering power|assistance control oil

Qil flow (applic
items)

ble to preceding

Undercarriage|

Wear of track gomponents (links,
rollers, idlers, |etc.)

Equipment

Operation presp
setting

ure and relief Valve

Pressure insidg

the oil\tank

Oil temperatur¢
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earth-moving machinery at the work-site (continued)

. Cylinder g | £ s
Engine Dynamo-| Steel | Steel | com- Fuel 3|3 Pump | = | 28| vernier | o |Toraue| e
tacho- . nozzle e lgxs] and e |E% » ol wren-| S
o meter tape rule | pression L (] o © | caliper | 8 & - @
meter| o tester c |EZB| gauge] € | E £ %S| ches | ¢ o
2 gauge 2|g8° S|ss gw s | ®
4 g5 3|5 53 z| 2
min- | § N m m MPa MPa o | &S| MPa | E |58 mm |eg| Nm| @ 3
3 - ol R £3 5| &
w 1 25 & | o8 e |E3 231 40| E| 8
5 000 30 | w0 | 1 t e |§7 s |25 W s | °
(o} to 5 |la 0,16 a |55 160 g 420 (3]
4 40 |8 Z*= 750
A A
B A A B A
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Table 1 — Guide list of diagnostic instruments to check

Type &
Pressure gauge pressure| Vacuum Thermometer Pyro- § Flow
meter meter meter
gauge L
8
Check MPa'l MPa | Mpal °C c |8l s
T (I/min)
0.1 -40| 50 | 50 2
02|03 1| 0|25 4| o [oo]or]|w|w]|t] 0l E >3 ggg;
1 100 | 130 | 200 - ’
Oil flow B
Wheels
Type pressure? A
Tyre tread dept

Electrical plant

Battery electrolyte density

Battery voltagejand various tests

General

Bolts and nuts jorque

Various dimensjons

Effort required pn the control levers

Various clearanfes

1) MPa =10 bar = 7 600 mmHg = 100 mH>0

2) The tyre prgssure gauge may have a dual gauge, for example MPa and haror psi, reflecting the local units. A tyre inflator can have the
same range of P,3 MPa to 1 MPa as the tyre pressure gauge.
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earth-moving machinery at the work-site (concluded)

; Cylinder o |£ s
Engine Dynamo-| Steel | Steel | com- Fuel 213 Pump 5 | 2.2 Vernier g |Torque| o
tacho- nozzle 8 I gx| and S 1E% wren-| % =
o meter | tape rule | pression o S © | © 8| caliper | & 3 - o
meter o auge tester c |EZB| gauge| £ | E £ % S| ches £ o
3 gaug 21|89 R v o =
o % - 9 -g £ g - 2 ; o
min-' | & N m m MPa MPa s g,g MPa | £ 58] mm 8ol Nm e 3
] 2 |80 E e £ 8 ‘3
w 1 25 £ |28 £ |E2 25| 4w | E| S
5000 300 10 1 to to EIE7| os | &|S5| 100 g| 40| 8
4 40 - |8 = 750
B A
A
A
A
A A A
A
B A
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