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INTERNATIONAL STANDARD

ISO 1

0567:1992(E)

Earth-moving machlnery — Hydraulic excavators — Lift

capacity

1 Scagpe

This International Standard provides a uniform
method to calculate hydraulic excavator lift capacity

and a test procedure for verifying the calculations.
It covers both hydraulic lift capacity limits and ma-
chine tipping limits and establishes the rated lift ca-
pacity for hydraulic excavators as defined in
ISO 7135.

2 Nommative references

The follpwing standards contain provisions which;
through|reference in this text, constitute provisions
of this Ipternational Standard. At the time of publi-
cation, {he editions indicated were valid. Allistan-
dards gre subject to revision, and parties to
agreements based on this International-Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions ofthe standards in-
dicated |below. Members of IEC and ISO maintain
registers$ of currently valid International Standards.

1SO 601%:1989, Earth-moving machinery — Hydraulic
excavat¢rs — Methods<ofymeasuring tool forces.

ISO 713p:—", Earthmoving machinery — Hydraulic
excavatgrs — Terminology and commercial specifi-
cations.

3 Definitions

or bucket mounting bracket load atf
bucket cylinder is fully extended. See

3.3 lift point height: Vertical distar
ground reference plane to the
figure 1.

3.4 lift\point radius: Horizontal dist
axis ofrotation to the vertical hoist |
See‘figure 1.

3.5 balance point: Moment acting to
machine with a specific load and pd

lift point.

achment, the

figure 1.

ce from the
See

nce from the
ne or tackle.

overturn the
int lift radius

which is equal to the moment of the machine avail-

able to resist overturning.
3.6 tipping load: Static load at the ba

3.7 rated tipping load: 75 % of the
load.

3.8 Hydraulic pressures

3.8.1 working circuit pressure: T
pressure applied to the specific ¢

pump(s).

3.8.2 holding circuit pressure: Ma
pressure in a specific circuit, limited by

ance point.

static tipping

hat nominal

rcuit by the

kimum  static
a relief valve

at a flow no greater than 10 % of rated circuit flow.

For the purposes of this International Standard, the
following definitions apply.

3.1 load: External force, including the weight of the
attached equipment, applied at the lift point.

3.2 lift point: Location on the bucket or the bucket
mounting bracket, specified by the manufacturer, to
which a load may be attached, or the centre-line of
the bucket pivot mounting pin on the arm. For bucket

1) To be published.

3.9—hydraulic liftcapacity—toadthat can be lifted
from the lift point by the boom cylinders with the
bucket in rated lift bucket position and the excavator
physically restrained from tipping.

3.9.1 boom hydraulic lift capacity: Load that can be
lited by applying working circuit pressure to the
boom cylinder(s) without exceeding holding circuit
pressure in any other circuit.

3.9.2 arm hydraulic lift capacity: Load that can be
lifted by applying working circuit pressure to the arm
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cylinder(s) without exceeding the working circuit

pressure in the boom cylinders or the holding circuit
pressure in any other circuit,

3.10 rated hydraulic lift capacity 87 % of the

amallar ~Af h~ Availin B8 ~annanite

Simanei Gi oCom OF arm uy\uaun\. Illl bdpdblly Cll.

specific lift point positions.

3.11 rated iift capacity: Smaiier of either rated
tipping load (3.7) or rated hydraulic lift capacity
(3.10).

4.1.24 A backfill blade, properly attached to the
machine and capable of supporting the machine as

an nnfrlnnnr may be considered an outriaaer.
} outrigger, may be consicered igge

41.2.5 For machines equipped with outriggers,
caicuiations shaii be made both without the
outriggers applied and with the outriggers applied
in their most favourable position.

4.1.3 Calculations for balance point for side tipping
line

4 Calcu‘ations

4.1 Tippipg load calculations

A series of| calculations at various lift radii is made
to determine load required to achieve the bal-

the
ance point [as defined in 3.5. Sufficient lift radii shali

4.1.31 The tipping line to be used _for, 'sjde tipping
balance point calculations on machines with track-
type undercarriages shall be défined by the pivot
points between support rollers"and track elements
(such as links or guides) as_shown in figuge 4.

he eoncida
Ve LwiiviIiuw

(see annex
above and
the ends ar
machine in

nd tn devealon tha rated lift canacitv rhart
AL B \JVVVUUP LHIC 1atvu i Uapa\all_y wiial i

A). Lift point positions shall be included
below the ground reference plane, over
d the sides of the machine, and with the
the configuration that results in the low-

4.1.3.2 The tipping line_to be used for c

undercarriage with,blocked or non-oscill

hlculations

PR

ting axles

for the balance pojrit.of machines with u{auer tyred

shall be a line connecting the centre of co
tyres (midpgint "between dual tyres) on

tact of the
the same

est moment available to resist overturning.

o

1.1 Machine configuration for cailcuiations

4.1.1.1 Betause of the large number of attachment
options and machine variations available, the
manufacturer shall publish revised load rating
charts if thiese variations would decrease the ma-
chine rated|lift capacity by more than 5 %.

41.1.2 Lifl] capacities shall be calculated’ with the
machine on a firm level supporting surface.

4.1.2 Calculations for balance point-for end tipping
line

4.1.21 The tipping line to/be-tsed for balance point
calculationg over the front/rear of machines with
track-type yndercarriage-shall be a line connecting
the centre-line of support idlers or sprockets (see
figure 2). The linkage shall be positioned over the
front/rear in the least stable position for these cal-
culations.

side of the“machine, at the ground refergnce plane
(see figures 3 and 4).

4.1.3:.3° The tipping line for an excavat¢r with an
oscillating axle shall be a line through the axle pivot
point and one other rigid support point (see
figure 3).

4.1.3.4 If ratings are based upon a blocked or non-
oscillating axle, this condition shall be ¢learly de-
fined on the load rating charts and diagrams.

4.1.3.5 When outriggers are used, the position of
the tipping line shall be as specified in 4.1.2.3.

4.2 Hydraulic lift capacity calculatiorns

A series of calculations at various lift points is made
to determine the load that can be lifted with the force
generated by the boom or the arm hydrallic lift ca-
pacity (as defined in 3.9.1 and 3.9.2).| Sufficient
excavator linkage position calculations| shall be
made, including lift points above and pelow the

4.1.2.2 The tipping line to be used for calculations
over the front/rear of machines with rubber-tyred
undercarriage shall be the axle centre-line, the
bogie axle centre-line, or a line connecting the
outrigger pads as shown in figure 3.

41.2.3 The tipping line for pivoted outrigger pads
shall be a line at the ground reference plane, con-
necting the point on the pads directly below the
centre-line of the pivot. For rigid outrigger pads, the
tipping line shall be a line connecting the centroid
of the contact area between the pads and the ground
reference plane.

ground reference piane, 1o develop the rated lift ca-
pacity chart shown in annex A.

5 Verification testing

5.1 Test site

5.1.1 Dead weight test site (immovable weight)

A dead weight test site shall consist of a firm and
level horizontal surface arranged so that a load cell
can be connected between the lift point and the
dead weight. The dead weight may be either a hori-
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zontal rail with a movable attachment device or a
fixed point dead weight with the excavator moving
to obtain the various lift points (see figures 5 and
6).

5.1.2 Live weight test site (movable weight)

A live weight test site shall consist of a firm and
level horizontal surface arranged so that a weight
attached to the lift point can be moved without ob-
structing the limit of the excavator’s tipping load or

ISO 10567:1992(E)

5.3.5 The hydraulic pressure shall be checked. This
will include the working circuit pressure and the
holding circuit pressure to ensure that the system is
set at the manufacturer’s recommended nominal
published value.

5.3.6 The test personnel shall conduct the tests in
a safe manner and follow the operating instructions,
operator’s manuals, safety rules, etc., furnished by
the manufacturer of the excavator and of the test
equipment.

hydraulicTapacity—See figure 7 foratypicat testar=
rangement. The live weight should be kept within
0,5 m of the surface from which it was raised to
minimize the possibility of the machine overturning.

5.2 Tepst equipment

Instrumentation accuracy shall be as defined in
ISO 6015.

5.21 Alload cell of sufficient capacity (if a dead
weight test site is used).

5.2.2 Weights of known mass (if a live weight test
site is uged).

5.2.3 A|means of measuring the lift point position
relative o the axis of rotation of the excavator.

5.2.4 A| means of measuring perpendicularity- be-
tween the load line and the ground reference’plane
when usjing the dead weight test site.

5.2.5 A|means to monitor the pressure in all hy-
draulic ¢ircuits which will be under pressure during
the actugl lift capacity verification tests.

5.3 Tept procedure

5.3.1 The excavator shall be thoroughly cleaned
and in nprmal working condition with fuel tanks filled
to capagity and all other fluids at their prescribed
levels a|||d at'normal operating temperature.

5.3.7 A means shall be provided-for greventing the
excavator from overturning during thie test proce-
dure.

5.4 Tests

5.4.1 Tipping load measurements sh
out at lift specific radii to determine
achieves the\balance point defined in

Tests. for machines with outriggers s
ducted 'both without the outriggers apq
the outriggers applied in their most fa
ition.

hll be carried
he force that
8.5.

hall be con-
lied and with
yourable pos-

5.4.2 Hydraulic lift capacity measurements shall be

carried out at specific lift points to ve
lift capacity calculations. These meas
made without exceeding the working
ure in the boom cylinders or the h
pressure in any other circuit.

rify hydraulic
Lirements are
circuit press-
blding circuit

5.4.3 The number of verifying points ¢pbtained shall

include at least the following four poin

S:

a) tipping over the end and side: posjition the link-

age over the end and the side to
load;

b) hydraulic limited lift capacity abo
the ground reference plane.

pbtain tipping

e and below

5.3.2 The excavator shall be fitted with working
equipment and counterweight as specified by the
manufacturer for the calculated lift capacity chart
being verified.

5.3.3 Tyres on rubber-tyred undercarriage ma-
chines shall be inflated to the manufacturer’s re-
commended values.

5.3.4 Track tension on machines with track-type
undercarriage shall be adjusted to the manufac-
turer’'s recommendations.

5.5 Test results

Measured lift forces, lift point heights
radii for tipping loads and hydraulic
shall be recorded.

and lift point
lift capacities

6 Validation of calculated values

The measured values should be within 95 % of the
calculated values. If not, the lift capacity chart shall
be adjusted based on the correction factor deter-
mined by the measured values.
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7 Rated lift capacity chart

7.1 The format for the rated lift capacity chart is
presented in annex A.

7.2 The rated lift capacity chart shall show the lift
capacity (see 311) at specn"c Ilﬂ pomt radu The
chart shall = 83 o-HA

lift capacity|.

[

]

7.3 Rated lift capacity values shall be tabulated for
intersections of the lift point with a 0,5 m, 1 m, or
2 m vertically and horizontally spaced grid placed
over the excavator’s working range with bucket atti-
tude maintained in the rated lift bucket position. The
maximum and minimum lift radii shall also be in-
cluded. The origin of the grid shall be at the inter-
section of the ground reference plane and axis of
rotation.

7 4 A rated hﬂ capacuty chart shall be mounted in-

trol posmon.

Lift point

Lift-polnt radius

— LIft point helght

kIs of rotation /

>

a) Condition 1

Lift point

|
(R

Lift point radius

L LIft point height

Axls of rotation —/

i B

b) Condition 2

Figure 1 — Lift point
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AxIs of rotation

Over side

Front tipping Line Rear tipping line

Ij Over front
{ ] Over rear
—LIft point
Side tippling Line
Dver side
Figure 2 —, Track-type undercarriage
Axis of rotation Rear tipping line

Front tipping Line
with outriggers Side tipping line (no dutriggers
/_ and non-oscillating gxle)
I'—? ! Rear axle
/( ] I G
, h
Crrrpomt 2 : Side tipping Line
-~ {oscillating axle)
Front tipping Line Side tipping Line
without outriggers (non-oscitlating axle)

Figure 3 — Rubber-tyred undercarriage
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Ground reference

Tipping llne/ Tipping Une/ Tipping Line plane

TT_TD N\

1
1]
——

) 2) 3)

. a) Track-type undercarriage

Tipping Line Tipping Line
. | Ground reference
l plane
| |
| |
2)

1

b) Rubber-tyred undercarriage

Figure 4 — Tipping lines

Grpund reference plane

Lift points

L] . - Lift point
C T =
\ - |

\ Load cells

Lift point radius
Rall
Axis of rotation /

L {{

[ il 1

Figure 5 — Self-aligning dead weight
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Ground reference plane

o
l Lift points

[ T 7

LIft point
| helght

\

LIft point radius
-/ Load cells
Axis of rotation
7 /s / Vs
%7 )

Figure 6 — Fixed dead weight
~— Liff poln
LIft point
| height

C > T 1/ .

N | S — | | S S— |

_/ Lift polnt radlus | |
1
AxIs of rotation

K Ground reference plane

(0]

Test welghts

Figure 7 — Live weight
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Annex A
(normative)

Rated lift capacity chart (typical)

Manufacturer’s identification: ...
Model NOE oo Serial number: ...t Al
Mass with|bucket: ...........c.ocoooeiiiiie, kg Mass without bucket: ....................... Do, kg
Bucket Nol or identification: ...............c............ SO Bucket mass: .....coocooieeiieii e e kg
DO NOT aftempt to lift or hold any load that is greater than these rated values at their’specified load radii
and height.

The mass[of slings and any auxiliary lifting devices shall be deducted from the rated load to determine the

net load that may be lifted.

The lift po

nt is located on the :

NOTE 1 The following tables are not exhaustive; they are to be adapted tostest conditions (see 7.3). Indicat

asterisk (%)

the rated lift capacity values limited by rated hydraulic lift capacity.

Rated lift capacity over ends, in‘newtons

height t
GRP
mm

Lift poinj

Lift point radius

mm

Prin g 0 3 Ty

rmax

Rated lift capacity over sides, in newtons

Lift poin

GRP
mm

height tg Lift point radius

mm

Tmin r ) 73 74

rmax

+h
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CAUTION — All rated lift capacities are based on the machine being level and on a firm supporting surface. For
safe working loads, the user is expected to make due allowance for the particular job conditions such as soft
or uneven ground, non-level conditions, side loads, hazardous conditions, experience of personnel, etc. The
operator and other personnel should fully acquaint themselves with the operator’s manual furnished by the
manufacturer before operating this machine, and rules for safe operation of equipment shall be adhered to at
all times.

The above loads are in compliance with ISO 10567.
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Annex B
(informative)
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