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INTERNATIONAL STANDARD

ISO 7451-1983 (E)

Earth-moving machinery — Hydraulic excavators —
Hoe type buckets — Volumetric ratings

1 Scope and field of application

1.1 This|International Standard specifies a procedure for ap-
proximating the volume of typical materials contained in the
hoe type buckets of excavators as defined in ISO 7135. The
volume ra}ings are based on the inside dimensions of the
bucket angl representative volumes on top of the bucket.

1.2 The method employs the technique of dividing the com-
piex shapg of the material in the bucket into simple geometric
forms. i

NOTE — These volumes of different bucket configurations may be
calculated By the use of any combination of analytical, graphical or
measuring fechniques.

1.3 The|rating method is intended to provide a consistent
means of [comparing bucket capacities. It is not intended_to
define actlial capacities that might be observed in any spécific
applicatior). :

1.4 This| International Standard applies to buckets for hoe
type excavyators and excludes buckets for cable operated ex-
cavators.

2 Refdrences

ISO 7135, |Earth-moving machinery — Hydraulic excavator —
Terminolofy.

ISO 7546, | Earth-moying machineiy — Volumetric ratings of
loader and front loading excavator buckets.

3 Restrictionsandtimitations

4 Definitions and symbols

4.1 bucket component : See'figure 2 apd 1SO 7135 and
7546.

4.2 The X dimension-in_figures 3 and 4 is|the dimension of
the bucket opening between the cutting edge and the back
sheet. The Y dimension is the vertical distande between the tip
of the cutting €dge’and the depth of the cqntour of the side
sheet.

4.3 strike plane : A horizontal plane across the width of the
bucket from the cutting edge to the back shept. {See figure 3.)
Thé-strike plane is used when the ratio of X/|Y is 12 or greater.

4.4 strike surface : The cylindrical contoyr defined by lines
lying across upper edges of the side sheets gnd parallel to the
cutting edge shown in figure 4. The strike surface is used when
the ratio of X/Y is less than 12.

4.5 Wis the average value of the interior width and is shown
in figures 3 and 4 at approximately 2/3 the hgight for a tapered
bucket.

4.6 struck volume, Vg : The volume whigh lies beneath the
strike plane in figure 3 and the strike surfacq in figure 4.

4.7 top volume, Vy: The volume at a 1:| slope which lies
on top of the strike plane in figure 5 and the strike surface in
figure 6.

4.8 rated bucket volume, V} : Rated bugket capacity. This
capacity is calculated by adding the struck 1nd top volumes :

3.1 The effect on volumes of local discontinuities such as
bucket teeth, tooth adapters, extensions of side sheets, exten-
sions of back sheets or cutting edges, chamfers, holes or
gussets shall be ignored.

3.2 The bucket volume shall be positioned so that the plane
defined by the top of the cutting edge and top of the back sheet
is horizontal.

1) At present at the stage of draft.

VR= VS +VT

5 Volumetric ratings of hoe type buckets

5.1 Boundaries of struck volume, Vg, when X/Yis 12 or -
greater (see figure 3).

5.1.1 The points of intersection of the cutting edge and the
side sheets.
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5.1.2 The points of intersection of the top edge of the side
sheets and the interior surface of the back sheet.

5.1.3 The interior surface (and/or projections) of the side
sheets.

5.1.4 The interior surface (and/or projections} of the bottom
and back sheets that follow the contour of the bottom edges of
the side sheets.

5.2.5 The strike surface is defined by lines lying across the up-
per edges of the side sheets and parallel to cutting edge line.

5.3 Boundaries of the top (heaped) volume, V5

5.3.1 The volume of 1:1 slope of material that can be held on
the strike plane of the struck volume in figure 3 is shown in
figure 5.

5.3.2 The volume of 1:1 slope of material that can be held on
the strike surface of the struck volume in figure 4 is shown in

cutting edge in the front and a parallel line formed by the top of

5.1.5 The striki plane passes through a line at the top of the
the back sheet

the rear.

5.2 Boundaries of the struck volume, Vg, when X/Y is
less than 12 (sge figure 4).

5.2.1 The points of intersection of the cutting edge and the
side sheets.

5.2.2 The points of intersection of the top edges of the side
sheets and the interior surface of the back sheet.

5.2.3 The intefior surface (and/or projection} of the side
sheets.

5.2.4 The interlor surface (and/or projections) of the bottom
and back sheets that follow the contour of the bottom edges of
the side sheets.

figure 6.

6 Expreésion of volumetric ratings

6.1 The volumetric rating of a bucket,-is the sufnmation of
the struck volume plus the top volume (Vg = Vg + (V7). It shall
be expressed in cubic metres-and published as the¢ rated ISO
capacity as shown in the table.

6.2  If the determined capacities as shown in Table fall below
a given rating interval by more than 2 %, the next lopver interval
shall be the rating.

Table — Rated 1SO capacity
Values in gubic metres

Range of rated capacity Increments
Up to and including 0,2 ' 0,01
Over 0,2 up t0 0,5 9,02
Over 0,5 up t0 3,0 9.1
Over 3,0 up t0 5,0 9,2
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Bucket

Figure 1 — Hoe type excavator
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Figure 2 — Bucket — Hoe type
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Figure 4 — Boundaries of struck volume<7 less than 12>
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