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Introduction

ISO 14681:1998(E)

Calibrating fuel injectors are intended to simulate closely the function of fuel injectors in the fuel injection system of a
diesel (compression-ignition) engine.

Injection pumps for emission-controlled engines require a new generation of calibrating injectors in order to comply
with the higher injection pressures. The field of application is similar to those of the calibrating injectors specified in

ISO 7440-

ISO 74401, the new designs show the following differences:
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the following parts are modified:
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nozzl¢ retaining nut,

Filter,

e valve assembly and pintle nozzle,

ce sleeve.

ng parts are not modified:

fice plates with the orifice.diameter range from 0,4 mm to 0,8 mm,

tional spray dampet;

stance sleeveofithe calibrating fuel injector with the single hole orifice plate.

1 and of the calibrating nozzle specified in 1ISO 4010. Compared with calibrating injectors|according to
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Diesel
injecto

engines — Fuel injection pump testing — Calibrating fuel
rs

1 Scope

This Interpational Standard specifies two types of calibrating injectors intended for testing and- setti

injection p
It applies {
a) calibr

b) calibr

The field ¢f application is similar to the calibrating injectors specified<in 1SO 7440-1 and to the calib|

specified i

Compared
Standard
performan

Specificati

nozzle (as
and/or the

2 Norm

The follow
Internation

revision, and parties to agreements based on this International Standard are encouraged to in

possibility
registers @

ISO 4010:

LImps on test benches.

(@]

hting injectors for different orifice plates, max. delivery range 400 mm3/stroke;

hting injectors with pintle type nozzle, max. delivery range 200 mm3/stroke.

N 1SO 4010.

to the calibrating injector specified in 1ISO 7440-1,.the’calibrating injectors specified in this
ce fuel injection systems.

pbn of the type of calibrating fuel injectors ta@ be used, the appropriate single hole orifice plate
applicable), high pressure pipes, exaet.limits, etc. is left to the manufacturer of the injectig
manufacturer of the engine.

htive references

ing standards contaif provisions which, through reference in this text, constitute provi
al Standard. At the-fime of publication, the editions indicated were valid. All standards a

of applying the most recent editions of the standards indicated below. Members of IEC and
f currently valid International Standards.

1), Piesel engines — Calibrating nozzle, delay pintle type.

g diesel fuel

Fating nozzle

International

represent an advanced stage of design which, is" more appropriate to modern high pressure/high

size or pintle
n equipment

Sions of this
re subject to
estigate the
ISO maintain

ISO 4113:

1988, Road vehicles — Calibration fluid for diesel injection equipment.

ISO 7440-1:1991, Road vehicles — Fuel injection equipment testing — Part 1: Calibrating nozzle and holder
assemblies.

ISO 7440-2:1991, Road vehicles — Fuel injection equipment testing — Part 2: Orifice plate flow-measurement.

1) To be pu

blished. (Revision of ISO 4010:1977)
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3 Requirements

3.1 Calibra

3.1.1 Withs

ting fuel injectors

ingle hole orifice plate

©1SO

The two alternative designs of the calibrating fuel injectors with the single hole orifice plate specified in figure 11 are

shown in figu
3.1.2 Withd

The two alte
shown in figu

3.2 Compd

The calibrati
dimensions.

3.2.1 Holde
The holder b
O one tube
O another
The holder b
3.2.2 Spring
The spring is
3.2.3 Spring
The spring s¢

3.2.4 Inlets

The inlet stug with edge filter’is'shown in figure 7. It may be flow-tested as shown in figure 8. The outlet of

(within dotted

re 1.

elay pintle type nozzle

re 2.

nents

ng fuel injectors consist of the components specified in 3.2.1 to 3.4.2 with-their function

body

bdy may include two spill tubes:

fube (optional) used with vented holder only.

bdy is shown in figure 3.

shown in figure 5. It is designed forlow’stress in order to prevent fatigue.
seat
pat, which provides the connection of the low situated spring with the needle, is shown in figu

ud with edge filter

lines) shall be-ambient pressure.

for the leakage fuel passing the needle valve assembly, in.the direction to the spring housing;

fqure 14 are

ally critical

e 6.

the fixture
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Dimensions in millimetres
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Alternative [L: Preferably for use with calibrating test benches having open spray chamber

Alternative P: Preferably for use with calibrating-test benches having closed spray chamber

Key

Retainipg nut, alternative 1
RetainiIg nut, alternative 2
Needle|valve assembly
Single hole orifice platé
Distance sleeve

Holder pody

Inlet stucrwithredgefitter

o N o o b~ W N PP

Spring
9 Spring seat
10 Adaptor plate

Figure 1 — Calibrating fuel injector with single hole orifice plate
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Alternative 1:

Alternative 2:

Key

© 00 N o OO b~ W N PP

= 199 (assembled)

©1SO

Dimensions in millimetres

~ 164 (assembled)

Retaining rjut, alternative 1
Retaining rjut, alternative 2
Delay pintl¢ type nozzle

Holder body
Inlet stud with edgée-filter
Spring

Preferably for use with calibrating test benghes having open spray chamber

Preferably for use with calibrating test,benches having closed spray chamber

Distance sleeve
Spring seat
Adaptor plate

Figure 2 — Calibrating fuel injector with delay pintle type nozzle
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Dimensions in millimetres
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Figure 3 — Holder body
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Figure 4 — Adapter plate
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Figure 5 — Spring
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Dimensions in millimetres

a) Edge filter with flutes (schematic)

Hexagon 14 h12 across flats
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I
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b) Inlet stud with edge filter

Characteristic Value
Filter clearance (radial) 0,02 mm to 0,031 mm
Filter clearance area 6 mm? min.
Flow area for three flutes [see figure 7a)] 5,2 mm?
Internal volume 700 mm? + 20 mm?
New filter flow at 0,3 MPa (3 bar) pressure? 2800 cm®min to 4600 cm3/min
Minimum flow of assembled holder body with inlet 2000 cm®/min
stud and edge filter at 0,3 MPa (3 bar) pressure?)
Minimum acceptable flow in service of the edge 2500 cm3®/min
filter (to replace) at 0,3 MPa (3 bar) pressure?)
1) These tests shall be made using calibration fluid as specified in 1ISO 4113 at 40 + 1°C and the
tolerance of the supply pressure shall be + 0,03 MPa (0,3 bar).

Figure 7 — Characteristic dimensions and values of the inlet stud with edge filter
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Dimensions in millimetres
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Figure 8 — Inlet stud flow measuring system
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3.2.5 Retaining nut

Figure 9 shows the retaining nut. This nut is used for both types of calibrating injectors, the orifice plate and the
delay pintle type nozzle design. The different lengths of the two types, i.e. the needle valve assembly together with
the orifice plate and the delay pintle type nozzle, are covered by using different distance sleeves.

Dimensions in millimetres

® 28 h12

M24 x 1

13,5 +0,5
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@ 17 D10
1
’ Threaded stud not applied
E ‘% /for closed spray chamber
. ‘ |
% @ (43 H13
[} (————————————
E
wn M20 x 1,5
[0
® 24,7 h12

Figure 9 — Retaining nut

3.3 Special compaonents for orifice plate design

3.3.1 Needl¢ yalve assembly

Figure 10 shows the needle valve assembly.
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Dimensions in millimetres

A

77/1 Area: 2,5 mm?Z min.

33,7

3.3.2 Single hole orifice plate

Figure 11 shows the orifice plate(s) and the corresponding high_pressure flow range(s). The orifice pl

specified ip 1ISO 7440-1.

Figure 10 — Needle valve assembly.

Plate inscribed with flow direction
and orifice plate designation
number around outer diameter.

D2

Dimension
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3] N Z
a o
© 5-0,12
[e0]
[ee) o
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o )
m o
[a'4
[T0.01E]
Orifice plate no. 4 5 .6 7 .8
Orifice diameter, mm +0,050| 04 | 05 [ 06 [ 0,7 [ 08
Flow, cm3/min min. 964 |1528(2190|3024|3948
max. 10141606 (2302(3180|4150

1) Tolerance of orifice hole is only a guide for manufacturing. Its purpose
is to assist in meeting the final static flow limits specified in the table when
flow-tested under the test conditions specified in ISO 7440-2.

Figure 11 — Single hole orifice plate

Ates are also

in millimetres
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3.3.3 Distance sleeve

©1SO

Figure 12 shows the distance sleeve, which corresponds to the orifice plate design. This distance sleeve is also

specified in 1ISO 7440-1.

8 h11,13,8 -0,1

Chamfer or

/7;7 similar form

Dimensions in millimetres

L@ 17 p11

2 14N

[ n
~N
©

Chamfer

Figure 12 — Distance sleeve

3.4 Special components for injectors with delay pintle type nozzle

3.4.1 Delay [pintle type nozzle

Figure 14 shpws the delay pintle type nozzle. Its design is different frem the design given in 1ISO 4010.| Therefore

the control values when measuring the flow characteristics should bexin’accordance with table 1.

Table 1 — Control values of air flow at different needle lifts

Needle lift Air flaw Pressure below
ambient pressure
mm
kPa
0,1 310.ml/min to 330 ml/min 80
0,57 520 ml/min to 550 ml/min 80
end of Jift 282 1/h to 288 I/h 60
NOTE &= The values indicated in this table are based on
— an.ambient pressure of p, = 98 kPa (0,98 bar),
+s.an ambient air temperature of t, = + 20 °C.

A characterigtic’caurse of the air flow versus the needle lift is shown in figure 13. The measuring device for air flow

shall be accdrding to 5.1.3 of ISO 4010:—

10
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Figure 13 — Flow diagram

11
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Dimensions in millimetres
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Figure 14 —Delay pintle type nozzle
3.4.2 Distance sleeve
Figure 15 shpws the distance sleeve, which is used together with the delay pintle type nozzle.
Dimensions in
Chamfer
~
ey Qo
s
0 [O10.007)
20-0,2

12

Figure 15 — Distance sleeve

millimetres
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4 Designation

4.1 General

The various alternatives of nozzle, nozzle holder, nozzle retaining nut and nozzle opening pressure result in many
possible combinations of component content and adjustment. To facilitate concise specification of any particular
form of calibrating fuel injector,

a) required by the injection pump test schedule, or

b) requiring purchase, either in whole or in part, by the operator,

the range|of calibrating fuel injectors shall be designated in code form as specified in 4.2 andcillugtrated in the
following gxample.

EXAMPLE
ISIO 14681 A13 - 207

4.2 Comjposition

4.2.1 Firgt element: International Standard number

The first element is the number of the International Standard which spegifies the calibrating fuel injectors.

In the example: 1SO 14681

4.2.2 Sedond element: letter code

In the example: A

This single letter code allows extension of the preésent A code system if and when all the possibilitie$ of the code

tables (se¢ 4.2.3.2) are filled by new or modified:erifice plates, nozzle types and/or holder bodies; ther| the letter ‘A’

shall be chjanged to ‘B’, etc.

This presuypposes that additional ‘B’ cede-tables will be established.

In the ‘B’ gystem the meaning of-either one of the digits may, however, retain the same meaning as if] the ‘A’ code
but this shpll be duplicated in the)'B’ code tables.

4.2.3 Thild element: component content
4.2.3.1 Sjgnificance

This two-digit code" defines the component content according to the structure specified in 4.2.3.2.

In the example-—13
where
1- (tens-digit code) indicates delay pintle type nozzle as specified in figure 14,

-3 (units-digit code) indicates vented holder body, as specified in figure 3 with a retaining nut, without a threaded
stud, as specified in figure 9.

4.2.3.2 Structure

The logic structure of the code defining the combination of components of the various calibrating fuel injectors as
specified in this International Standard is given in table 2 for the tens and in table 3 for the units digit.

13
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