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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
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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INTERNATIONAL STANDARD ISO 7451:2007(E)

Earth-moving machinery — Volumetric ratings for hoe-type and
grab-type buckets of hydraulic excavators and backhoe loaders

1 cope
This Ipternational Standard specifies a method for estimating the volume of materialscwhich a hoe-type or
grab-type bucket of a hydraulic excavator or backhoe loader can normally contain. The volume|assessments
are bgsed on the internal dimensions of the bucket and on the representative volumes_at the top [of the bucket.

The method employs the technique of dividing the complex shape of the material in the bucket into simple
geometric shapes.

This method of assessment is intended to provide a conventional means of comparing bucket capacities. It is
not infended to be used to define true capacities.

This International Standard is not applicable to buckets of cable-excavators.

2 Tlerms and definitions

For the purposes of this document, the following tefms and definitions apply.

21

hydraulic excavator

self—rqopelled machine on crawlers, wheegls or legs, having an upper structure capable of a 360° swing with
mounted equipment and which is primarily designed for excavating with a bucket, without moyement of the

undergarriage during the work cyc€le
NOTE|1 An excavator work (cycle normally comprises excavating, elevating, swinging and discharging of material.
NOTE[2  An excavator 'ean also be used for object or material handling/transportation.
NOTE|3  For hoe-type bucket components, see Figure 2.

NOTE[4  Adapted from ISO 6165:2006.

2.2
backhoe toader

self-propelled crawler or wheeled machine having a main frame designed to carry both front-mounted
equipment and rear-mounted backhoe equipment (normally with outriggers or stabilizers)

NOTE 1 When used in the backhoe mode, the machine is stationary and normally digs below ground level.
NOTE 2  When used in the loader mode (bucket use), the machine loads through forward motion.

NOTE 3 A backhoe work cycle normally comprises excavating, elevating, swinging and discharging of material. A
loader work cycle normally comprises filling, elevating, transporting and discharging of material.

[ISO 6165:2006, definition 4.3]

© 1SO 2007 — All rights reserved 1
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2.3
X dimension
X

distance between the cutting edge (or face) of the leading edge and the contact edge of the strike plane on
the backsheet of a hoe-type bucket

See Figure 3.

2.4
Y dimension
Y

maximum dej

th of the indentation, perpendicular to the strike plane, on a hoe-type bucket

See Figure 4.

2.5

strike plane

(hoe-type bug
leading edge

See Figure 3.

2.6

strike plane
(grab-type bu
of the backba

See Figure 12.

2.7
strike surfac

ket) horizontal plane extending over the width of the bucket from the cutting\edge or face
fo the contact edge between the horizontal plane and the backsheet

Cket) horizontal plane extending over the width of the bucket and passing through the top
hds

cylindrical surﬁace of radius R on the hoe-type bucket; which traverses the edges of the strike plane (f]

the leading e

ige and contact edge of the backsheet) and which is tangential to a plane parallel to the

plane and at 4 distance Y

See Figure 4.

2.8

surface area
S

area of a hoe

See Figure 8.

2.9
surface area

type bucket’'s side internal surface bordered by the strike plane

of the

edges

hce of
strike

S5

area of a hoe-type bucket’s side internal surface bordered by the strike surface

See Figure 9.

2.10
surface area
S3

area of a grab-type bucket’s side internal surface bordered by the strike plane

See Figure 12.
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211

surface area

Sy

area of a grab-type bucket’s side internal surface used for calculating top volume

See Figure 13.

212

struck volume

VS

volume lying beneath the strike plane or the strike surface

213
top volume
"
volumge of material situated above the strike plane

214
displdced volume
|14

m
volumge of material inside the grab-type bucket displaced by the operating-mechanism or structur

[

215
volunmetric rating
v

.
volumee determined by the method detailed in this International*Standard, providing a means of ¢omparing the

capagities of buckets

2.16
W dimpension
/4
internal width at the barycentre of the bucket'section

See Fjgures 8 and 9.

217
W, dimension
Wy
mean|between the inside\width of the backsheet level with the edge in contact with the strike plane and the
inside|width of the leading edge increased by twice the thickness of the sides

See Fjigures 10,and~11.

3 Restrictions and limitations for hoe-type buckets

The effect of the volumes of projecting parts such as tooth supports, removable tips, side height extensions,
side cutters, and holes or gussets shall be ignored.

When calculating the volume of a hoe-type bucket, measurements shall include shielding of the leading edge
and the true indentation (see Figure 5).

The V values of the leading edge shall be included for an % value corresponding to the barycentre of the
projecting surface (see Figure 6), taking into account the true indentation.

The bucket shall be positioned such that the plane defined by the cutting edge (or face) of the leading edge
and the contact edge of the backsheet is horizontal (see Figure 7).

© 1SO 2007 — All rights reserved 3
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4 Calculation

4.1 Hoe-type bucket

4.1.1 Struck volume, Vg

The struck vo

lume is calculated as follows.

When the ratio X/Y > 12, the strike plane is used, and then

Wy

See Figure 8.

When the rat
take the inden

Vs =8>
See Figure 9.

412 Topv

The Y indentd
shall be inclug

The top volunpe is calculated as follows (see Figure 11).

— For narro
vy =w,°
— For wide

V= x3

4.2 Grab-type bucket

4.21 Struc

The struck vo

o (1-Y/X)

0 X/Y < 12, the strike surface is used. This provides a reduction of the struck volume sqg
tation into account. Then

plume, ;

tion shall not be taken into consideration for the calculation. The 7, dimension (see Figu
ed for the calculation.

w buckets, where X > W,:

f6:+(a2/4)-(x -1s)
buckets, where X < W,:

6+ (X 2/4)- (s - X)

kK volume, 7

umeis calculated as follows.

V=83

Ws

See Figure 12.

4.2.2 Top volume, V;

as to

re 10)

If the operating mechanism of the grab-type bucket is included in the top volume (7}), the top volume shall be

decreased by

the volume of the mechanism (V)

Vi=S4 Wg—Vn,

See Figure 13.
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5 Expression of volumetric rating

5.1 Volumetric rating of hoe- or grab-type bucket
The sum resulting from the volume of the bucket and of the top is calculated as follows:
Ve =Vs +V;

The volumetric rating shall be expressed in cubic metres or in litres and published as a rated capacity in
accordance with this International Standard.

5.2 |Designation of commercial capacity

The dgesignation of the commercial capacity shall be within + 3 % of the calculated value.

Q/l*_l
—

Key
1 bucket

Figure 1 — Hoe-type bucket — Hydraulic excavator and backhoe loader
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Eigure 2 — Hoe-type bucket components
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X Xd¢imension
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1 stifike plane

Figure 3 — Location of X dimension
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R radius of cylindrical surface
1 strike plane
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Key
X Xdimensig
Y Ydimension
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1 strike plang
2 shielding of leading edge

Figure 5 — Relationship between shielding of leading edge)and strike plane
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Figure 6 — Effect of leading edge shape on % value
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Key
1 stiike plane

2 bdcksheet

3 cutting edge or face of leading edge or shielding of leading edge

Figure 7 — Establishment of bucket position relativeo horizontal plane

w4 Widimension

1 sufface area S4
2 stiike’plane
3 barycentre of S4

Figure 8 — Establishment of W dimension when X/Y > 12
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Key
Wy W dimension
1 surface arga S,
2  strike surfgce
3 barycentre|of S,
Figure 9 — Establishment of W dimension when X/Y <12
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L4 backsheet width

L, inside width of blade
E thickness of side plate
X X dimension

Figure 10 — Establishment of W, dimension
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