INTERNATIONAL
STANDARD

ISO
10567

Second edition
2007-10-01

Earth-moving machinery —-Hydraulic

excavators — Lift capacity

Engins de terrassement — Pelles hydrauliques — Capacitd de levage

= R

ISO

Reference number
ISO 10567:2007(E)

©1S0 2007


https://standardsiso.com/api/?name=d6c31739562c4e91231c61f52cb2f21f

ISO 10567:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall
not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat

accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the

unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT
© IS0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or

1ISO's member body in the country of the requester.

ISO copyright office

Case postale 56  CH-1211 Geneva 20
Tel. +4122749 01 11

Fax + 412274909 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

© ISO 2007 — All rights reserved



https://standardsiso.com/api/?name=d6c31739562c4e91231c61f52cb2f21f

ISO 10567:2007(E)

Contents Page
1 £ T oo T 1
P2 e ¢ 4= L= =] (=T =T g T 1
3  Terms and definitioNS ... s 1
S 9% 1 [ 0] - | o o -SSP IO 4
5  Nerification testing .....cccviiiiiiiir s et e e 8
6 Validation of calculated ValUEs ... ane e fr s e 13
7 Rated lift capacity chart ... A e e 13
Anngx A (informative) Examples of typical rated lift capacity charts ...............\d e e 14
= T0 o 11T o | T o o Y s YU SO, 16

© ISO 2007 — All rights reserved iii


https://standardsiso.com/api/?name=d6c31739562c4e91231c61f52cb2f21f

ISO 10567:2007(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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INTERNATIONAL STANDARD ISO 10567:2007(E)

Earth-moving machinery — Hydraulic excavators — Lift capacity

1 Scope

This [Aternational Standard provides a uniform method for calculating the liit capacity of hydraullc excavators
and gpecifies a procedure for verifying the calculations. It is applicable to the limits of both hydraulic lift capacity
and machine-tipping, and establishes the rated lift capacity for hydraulic excavators as definedin 1SO 7135.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest.edition of the referenced document
(including any amendments) applies.

ISO 7135, Earth-moving machinery — Hydraulic excavators — Termiinology and commercial spedifications

ISO 9248, Earth-moving machinery — Units for dimensions, performance and capacitiey, and their
measgurement accuracies

3 Terms and definitions
For the purposes of this document, the followingterms and definitions apply.

3.1

load
exterpal mass, including the mass of the attached equipment and attachment if applicable, applied at the lift
point

3.2
lift ppint
LP
(condition 1) location oyithe bucket or the attachment bracket, as specified by the manufacturer, to|which a load
may be attached

See [Figure 1.a):

NOTH  Fonrattaching the bucket or attachment bracket load, the bucket cylinder need not be fully extended.

3.3

lift point

LP

(condition 2) centreline of the bucket pivot mounting pin on the arm

See Figure 1 b).

3.4

lift-point height

LPH

vertical distance from the ground reference plane (GRP) to the lift point

See Figure 1.

© IS0 2007 - All rights reserved 1
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AR/ﬁ

LPR

EPH
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a) Condition 1

LP

LPH

¢_"—

( w0

—
B LPR N

Key

AR axis of rotation

LP  lift point

LPH lift-point height
LPR lift-point radius
b) Condition 2

Figure 1 — Lift point
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3.5

lift-point radius

LPR

horizontal distance from the axis of rotation to the vertical hoist line or tackle

See Figure 1.

3.6
balance point

moment acting to overturn the machine with a specific load and lift-point radius, which is equal to the moment

of the machine available to resist overturning

3.7
tipping load
statid load at the balance point

3.8
rated tipping load
75 %|of the tipping load

3.9
working circuit pressure
nomipal hydraulic pressure applied to the specific circuit by the pump(s)

3.10
hOIdI:g circuit pressure
maxi

rated|circuit flow

3.1
hydraulic lift capacity
load fhat can be lifted from the lift point by.the' boom, arm or bucket cylinders with the excava
restrgined from tipping

3.11.
boom cylinder hydraulic lift capacity

um static hydraulic pressure in a specific circuit, limited by a relief valve at a flow no greater|than 10 % of

or physically

load that can be lifted by applying’working circuit pressure to the boom cylinder(s) without exceg¢ding holding

circuit pressure in any other-eircuit

3.11.p
arm ¢ylinder hydradalic'lift capacity

load that can be |ifted by applying working circuit pressure to the arm cylinder(s) without exceeding the holding

circuit pressure-in‘any other circuit

t cylinder hydraulic lift capacity
load that-ean-belifted-byapplying-werki
circuit pressure in any other circuit

3.12
rated hydraulic lift capacity
87 % of the smaller of boom or arm hydraulic lift capacity at specific lift-point positions

3.13
rated lift capacity
smaller of either the rated tipping load or the rated hydraulic lift capacity

3.14

maximum radius
maximum lift-point radius at a given lift-point height

© ISO 2007 — All rights reserved



https://standardsiso.com/api/?name=d6c31739562c4e91231c61f52cb2f21f

ISO 10567:

3.15

2007(E)

maximum radius rated lift capacity
rated lift capacity at the maximum radius

3.16

adjustable intermediate boom
hydraulically adjustable intermediate boom consisting of stub, intermediate boom and hydraulic cylinder(s)

3.17
minimum ra
minimum lift-

3.18

minimum raf

rated lift cap

4 Calculs

4.1 Tipping load calculations

41.1 Gene

Tipping load
horizontally
intersection ¢

made to defermine the load that can be lifted with the machine at its balance point (3.6). Tipping

calculations
undercarriag
be made in t
for each hori

41.2 Mach
41.21 The

41.2.2 Tipp
projected do

41.2.3 The
attachment |

41.2.4 Tipd

dius
point radius at a given lift-point height

ius lift capacity
city at the minimum radius determined in the same manner as the rated lift capacity

tions

ral
calculations shall be made at each grid line intersection’ of a 0,5m, 1 m or 2 m vertically
tpaced grid placed over the excavator's working range. The origin of the grid shall be 2
f the ground reference plane (GRP) and the axis of rotation. The tipping load calculations sh
shall be made over the side and over the“end of the excavator undercarriage. Whe
b is not symmetrical about the axis of rotation from front to rear, the tipping load calculations|

ne least favourable position. Maximum and minimum radii lift capacity positions may be calct
rontal grid line at the excavator manufacturer's discretion.

ne configuration for calculations
tipping loads shall be caleulated with the machine on a firm, level supporting surface.

ing load calculations“are not to be published for equipment positions in which a vertica
vnward from the-liftpoint would pass through the bucket.

operating.mass shall consist of the base machine and equipment, with empty attachme

and
t the
Al be
load
 the
shall
lated

| line

nt or

racket_if\the lift point as defined in 3.2 is specified by the manufacturer, and with the opégrator
(75 kg), full fiiel tank-and with all fluid systems at the levels specified by the manufacturer.

ingdoads for machines equipped with an adjustable intermediate boom shall be calculated wi

h the

intermediate

4.1.25
unfavourable

boom positioned at maximum length. See Figure 1.

position.

If the equipment has additional adjustable positions, calculations shall be made in the most

4.1.2.6 For tipping load calculations when a bucket is installed, the bucket attitude shall have a vertical line
projected from the lift point, tangent, or as near tangent as the bucket linkage allows, to the back side of the
bucket. When the bucket linkage does not allow the load line to be tangent, the line may

a)

adequately retained to the lift point (see Figure 1 a), or

b)

hang free of the back of the bucket, regardless of the bucket cylinder extension, with the load line

wrap smoothly around the back of the bucket, regardless of the bucket cylinder extension, without allowing

the load line to come in contact with any sharp projection on the back of the bucket or edge of the bucket lip.
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4.1.3 Calculations for balance point for end tipping line

4.1.3.1 The tipping line used for balance point calculations over the front/rear of machines with track-type
undercarriage shall be a line connecting the centreline of support idlers or sprockets (see Figure 2). The
equipment shall be positioned over the front/rear in the least stable position for these calculations.

FTL

Key

F front
R rear
S side

AR | axis of rotation

FTL| front tipping line
RTL| rear tipping line
STL| side tipping line

Figure 2 — Tipping conditions for track-type undercarriage

4.1.3|2 The tipping line to be used for balance point calculations over the front/rear of machines With a rubber-
tyred|undercarriage shall’lbe-the axle centreline, the bogie axle centreline, or a line connecting fthe outrigger
pads|as shown in Figure.8:

4.1.3|3 The tipping line for pivoted outrigger pads shall be a line at the GRP, connecting the poin(t on the pads
direcfly below.the'centreline of the pivot. For rigid outrigger pads, the tipping line shall be a line connecting the
centrpid of the contact area between the pads and the GRP. See Figure 3 a).

4.1.314=A hlnrln, prnpnrly attached to the machine and r*nrr_mhln of st |ppnrfing the machine as an trigger’ may

be considered an outrigger. The location of the blade tipping line shall be a line at the GRP where the blade
contacts that plane. See Figure 3 b).

4.1.3.5 For machines equipped with outriggers and/or blade, calculations shall be made both without the
outriggers and/or blade applied and with the outriggers and/or blade applied in their most favourable position.

4.1.4 Calculations for balance point for side tipping line

4.1.4.1 The tipping line used for side-tipping balance point calculations on machines with track-type
undercarriages shall be defined by the pivot points between support rollers and track elements (such as links or
guides) as shown in Figures 2 and 4.

© IS0 2007 - All rights reserved 5
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AR STL (A)
RTL

| FTLR

~
)

”
N
T

il /

~

STL (B) STL (D) | STL(C) FTL (B)
S
Key
F front
R rear
S side
AR ax|s of rotation

FTL (A) fropt tipping line with outriggers
FTL (B) fropt tipping line at axle centreline
RTL redr tipping line at axle centreline

STL (A) side tipping line with oscillating axle

STL (B) sige tipping line without blade, without outriggers and with non-oscillating axle
STL (C) sige tipping line with outriggers ot-blade with oscillating axle

STL (D) side tipping line with outriggers-and non-oscillating axle

a) Undercarriage with outriggers

Figure'3 — Tipping conditions for rubber-tyred undercarriage
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STL (A)

RTL

STL (B) STL (E) | STL(C) FTL (B)
S
Key
F front
R rear
S side
AR axis of rotation

FTL[B) front tipping line at axle centreline

FTL [C) front tipping line with blade

RTL rear tipping line at axle centreling

STL|A) side tipping line with oscillating axle

STL|B) side tipping line without blade, without outriggers and with non-oscillating axle
STL|C) side tipping line with outriggers or blade with oscillating axle

STL|E) side tipping line with*blade and non-oscillating axle

B overall length of blade in contact with GRP

b = 0,025 x-B

b) Undercarriage with blade
Figure 3 — Tipping conditions for rubber-tyred undercarriage (continued)
4.1.4]2-"The tipping line to be used for calculations for the balance point of machines with a|rubber-tyred

undetcarriage with blocked or non-oscillating axles shall be a line connecting the centre of contadt of the tyres
(midpoint between dual tyres) on the same side of the machine, at the GRP, see Figures 3 and 4.

4.1.4.3 The tipping line for an excavator with an oscillating axle shall be a line through the axle pivot point and
one other rigid support point (see Figure 3).

4.1.4.4 |f ratings are based upon a blocked or non-oscillating axle, this condition shall be clearly defined on the
load rating charts and diagrams.

4.1.4.5 When outriggers are used, the position of the tipping line shall be as specified in 4.1.3.2 and 4.1.3.3.

4.1.4.6 When the blade is used, the side tipping line shall be as specified in 4.1.3.4.

© IS0 2007 - All rights reserved 7
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GRP TL TL TL
| \ ] | ] | /_\ /_\ ]
| | | |
TL | GRP
i |
1 !
Key
GRP ground reference plane
TL  tipping|line (located on side of machine nearest load line)
Figure 4 — Tipping lines
4.2 Hydratlic lift capacity calculations
Hydraulic lift jcapacity calculations shall be made at each grid line intersection of a 0,5m, 1 m or 2 m ver{ically

and horizont
intersection

determine th
in 3.11.1, 3.
horizontal gr

5 Verifics

5.1 Tests

5.1.1 Dead-

A dead-weig

pf the GRP and the axis of rotation.The hydraulic lift capacity calculations shall be ma
b load that can be lifted with the force generated by the boom, arm and bucket cylinders, as de
1.2 and 3.11.3. Maximum and minimum radii lift capacity positions may be calculated for
d line at the excavator manufacturer's discretion.

tion testing

te

weight test site (immovable weight)

hlly spaced grid placed over the excavator's working range. The origin of the grid shall be @t the

He to
fined
each

nt test'site shall consist of a firm and level horizontal surface arranged so that a load cell ¢

connected b

ptween the lift point and the dead weight. The dead weight may be either a horizontal rail

n be
ith 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 obstructing the limit of the excavator's tipping load or hydraulic capacity. See
Figure 7 for a typical test arrangement. The live weight should be kept within 0,5 m of the surface from which it
was raised, in order to minimize the possibility of the machine overturning.
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Key
AR
GRP
LC
LP
LPH
LPR

A

axis of rotation

ground reference’plane
load cell

lift point

lift¢paint height
liftzpoint radius

LP

©1S0
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R

Key
AR
GP
GRP
LC
LP
LPH
LPR

10

axis of

A

LP

rotation

ground plane
ground reference plane

load cqll

lift poin
lift-poir]
lift-poirn

t
t height
t radius

LC

GP
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.

4

LPH

Key
AR
GRP
LP
LPH
LPR
T™W

TN

LP

LPR

A

axis of rotation

ground reference plane
lift point

lift-point height
lift-point radius

test weight

 J

TW

LP

Figure 7 — Live weight
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5.2 Test equipment

Instrumentati

on accuracy shall be in accordance with ISO 9248.

5.2.1 Load 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 used).

5.2.3 Means of measuring the lift-point position relative to the axis of rotation of the excavator.

5.2.4 Means

test site.

5.2.5 Mean
capacity veri

5.3 Testc

5.3.1 The e
capacity and

5.3.2 Thee
for the calcul

5.3.3 Tyres
values.

5.3.4 Track
recommendsg

5.3.5 Theh
that the systq

5.3.6 A med

5.3.7 Carry
balance poin

Tests for ma
applied and

5.3.8 Carry

ication tests.

pnditions and procedure

xcavator shall be thoroughly cleaned and in normal working condition with fuel tanks fill
all other fluids at their prescribed levels and at normal operatingdemperature.

kcavator shall be fitted with hoe equipment and a counterweight as specified by the manufa
hted lift capacity chart being verified.

on rubber-tyred undercarriage machines shall becinflated to the manufacturer's recomme

tension on machines with a track-type undercarriage shall be adjusted to the manufact
d values.

draulic pressure shall be checked( including the working- and holding-circuit pressures, to e
m is set at the manufacturer's recommended nominal published value.

ns shall be provided for preventing the excavator from overturning during the test procedure

out tipping load measurements at specific lift points to determine the force that achieve
.

Chines withoutriggers and/or blade shall be conducted both without the outriggers and/or
vith the odtriggers and/or blade applied in their most favourable position.

outi hydraulic lift capacity measurements at specific lift points to verify hydraulic lift ca

calculations -

—without exceeding the working circuit pressure in any cylinder or the holding circuit pres

weight

of monitoring pressure in all hydraulic circuits that will be under pressure during-the actyal lift

ed to

Cturer

nded

rer's

hsure

5 the

blade

syire in

;]:acity

any other circuit.

5.3.9 The number of verifying points obtained shall include at least the following:

a) tipping over the end and the side — position the equipment over the end and the side to obtain the tipping

load;

b) hydraulic

limited lift capacity above and below the GRP.

5.4 Recording test results

Measured lift forces, lift-point heights and lift-point radii for tipping loads and hydraulic lift capacities shall be

recorded.

12
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6 Validation of calculated values

The measured values should be 95 % or more of the calculated values. If not, the lift capacity chart shall be
adjusted, based on the correction factor determined by the required values.

7 Rated lift capacity chart

7.1 Two suggested formats for the rated lift capacity chart are presented in Tables A.1 and A.2. Other regional
formats that meet the requirements of 7.2 to 7.6 are also acceptable.

7.2

the v

7.3
vertid
lift ra
inters

7.4
deter

7.5
shall
more

7.6
such

The ratad lift canacibhvrchart chall chow the lift canacitvy ot ananific lift.naint radii and ot lift
et aHt-EapPathty—CRait-SHa-SROWReHt-Gapathtyat+-Spe e t-poitaaianaat-p

hlues are limited by hydraulic lift capacity, this shall be noted in the chart.
Rated lift capacity values shall be tabulated for intersections of the lift point with a 0,5'm; 1 m,

Jii capacities may, at the manufacturer's discretion, also be included. The originof-the grid s
ection of the GRP and the axis of rotation.

The rated lift capacity chart shall be mounted in a location where it is prétected from damage
oration and shall be legible from the control position.

Because of the large number of attachment options and machitie variations available, the
than 5 %.

For machines equipped with hydraulic circuits capablesof providing momentary increases ir
as power boost or heavy lift, the manufacturer shalkstate on the lift capacity chart that the g

with ¢r without this feature.

pint height. If

1,5mor2m

ally and horizontally spaced grid placed over the excavator's working range. Thegnaximum and minimum

hall be at the

or premature

manufacturer

publish revised lift capacity charts if these variations would/decrease the machine rated lift capacity by

lift capacity,
apacities are
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