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ISO 7440=1:1991(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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 7440-1 was prepared by Technical Committee 
lSO/TC 22, Road vehicles, Sub-Committee SC 7, Injection equipment and 
filters for use on road vehicles. 

This second edition cancels and replaces the first edition (ISO 
7440-1:1985), of which 3.2.3 and figures 5 and 6 have been technically 
revised; clause 5 and table 1 (1985 edition) have been deleted. 

ISO 7440 consists of the following Parts, under the general title Road 
vehicles - Fuel injection equipment testing: 

- Part 1: Calibrating nozzie and holder assemblies 

- Part 2: Orifice plate f7ow-measurement 

Setting and maintenance requirements for fuel injection equipment are 
specified in ISO 4008-3:1987, Road vehicles - Fuel injection pump testing 
- Part 3: Application and test procedures. 

Annex A of this part of ISO 7440 is for information only. 

0 ISO 1991 
All rights reserved. No part of this publication may be reproduced or utilized in any form 
or by any means, electronie or mechanical, including photocopying and microfilm, without 
permlsslon in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-1211 Geneve 20 l Switzerland 
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ISO 7440=1:1991(E) 

Introduction 

The calibrating nozzle and holder assemblies are intended to simulate 
closely the function of the nozzle and holder assemblies in the fuel in- 
jection System of a compression-ignition (diesel) engine. They are flow 
gauges and require careful handling and maintenance. 

The manufacturer of the injection equipment and/or the manufacturer 
of the engine will need to specify the type of calibrating nozzle and 
holder assembly, the appropriate Single hole orifice plate size or pintle 
nozzle (as applicable), high pressure pipes, exact limits, etc. to be used. 

.., 
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INTERNATIONAL STANDARD ISO 7440=1:1991(E) 

Road vehicles - Fuel injection equipment testing - 

Part 1: 
Calibrating nozzle and holder assemblies 

1 Scope 

This part of ISO 7440 specifies two types of calibrat- 
ing nozzle and holder assemblies intended for the 
testing and setting of diese1 fuel injection Pumps on 
test benches. 

lt applies to 

a) a calibrating nozzle and holder assembly with a 
Single hole orifice plate; 

b) a calibrating nozzle and holder assembly with a 
delay pintle type nozzle. 

The approximate range of the calibrating nozzle and 
holder assembly is up to 

- 300. mm3/stroke with the Single hole orifice plate 

- 150 mm3/stroke with the delay pintle type nozzle. 

2 Normative reference 

The following Standard contains provisions which, 
through reference in this text, constitute provisions 
of this patt of ISO 7440. At the time of publication, 
the edition indicated was valid. All Standards are 
subject to revision, and Parties to agreements based 
on this patt of ISO 7440 are encouraged to investi- 
gate the possibility of applying the most recent edi- 
tion of the Standard indicated below. Members of 
IEC and ISO maintain registers of currently valid In- 
ternational Standards. 

ISO 4010:1977, Road vehicles - Calibrating nozzle, 
delay pintle type. 

3 Requirements 

3.1 Calibrating nozzle and holder assemblies 

3.1.1 With Single hole orifice plate 

The two alternative designs of the calibrating nozzle 
and holder assembly with a Single hole orifice plate 
are shown in figure 1. 

3.1.2 With delay pintle type nozzle 

The two alternative designs of the calibrating nozzle 
and holder assembly with the delay pintle type noz- 
zle specified in ISO 4010 are shown in figure 2. 

3.2 Components 

The calibrating nozzle and holder assemblies con- 
sist of the components specified in 3.2.1 to 3.2.8 with 
their functionally critical dimensions. 

3.2.1 Holder body 

The holder body is shown in figure3. lt may have 
two different executions: with and without vent. 

3.2.2 Spring 

The spring is shown in figure4. 

3.2.3 Inlet stud with edge filter 

The inlet stud with edge filter is shown in figure 5. lt 
may be flow-tested as shown diagrammatically in 
figure 6. The outlet of the fixture (within the dotted 
lines) shall be at ambient pressure. 
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Dimensions in millimetres 

Figure 1 - Calibrating nozzle and holder assembly with Single hole orifice code 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 74

40
-1:

19
91

https://standardsiso.com/api/?name=d7a1a8c3a9198d271fcd6050d2b1789e


a 0 s’wz Q, 
s c’o + 

9 - - 
L 
L”. .N 

3L I 
N * c 

ISO 744091:1991(E) 

Dimensions in millimetres 

Figure 2 - Calibrating nozzle and holder assembly with delay pintle type nozzle 
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ISO 744091:1991(E) 

Dimensions in millimetres 

a 3‘1 f 0,l 

I 
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]- p4xls 

--l--L IO* 1 

m 8 

36 max. tlats 65 * 1 

Executlon 1 ---l ’ i--- Execution 2 

M14 x 1,s 

Executlon 1: (wlth vent) Executlon 21 (wlthout vent) 

Figure 3 *- Holder body 

Dimensions in miilimetres 
26 (Free length) b 

I 

l-l 

I I I I I 

(b 4 wlre 
1 ’ Rate: 290 N/mm to 360 N/mm 

Figure 4 - Spring STANDARDSISO.C
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ISO 7440=1:199l(E) 

Dimensions in millimetres 

a) Edge fllter wlth flutes kchematlc) 

Hexagon 14 h?3 or 17 hl3 across flats 

7 

1 80 * 1 I 

b) Inlet stud wlth edge fllter 

Characteristic Value 

Filter clearance (radial) 

Filter clearance area 

Flow area for three flutes [see figure sa)] 

lnternal volume 

Filter flow at 0,3 MPa (3 bar) pressurel) 

0,02 mm to 0,033 mm 
-. 

7,3 mm2 min. 

7,5 mm2 min. 
-- -- 

1 450 ,nm3 * 40 mm3 

4 750 cm3/min to 6 500 cm3/min 

I Minimum flow of assembled holder body with inlet stud and edge filter at 0,3 MPa (3 bar) 
pressuret) 2 000 cmJ/min 

1) These tests shall be made using calibration fluid as specified in ISO 4113 at 40 “C -f: 1 T and the tolerante of the supply pressure shall be f 0,03 MPa 
(0,3 bar). 

Figure 5 - Characteristic dimensions and values of inlet stud with edge filter 

5 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 74

40
-1:

19
91

https://standardsiso.com/api/?name=d7a1a8c3a9198d271fcd6050d2b1789e
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Figure 6 - Met stud flow measuring System 
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3.2.4 Needle valve assembly 

The needle valve assembly is shown in figure 7. 

Dimensions in millimetres 
+ 0,03 

0‘7 0 Lift Q) 6 x / 
@ 3 x 60’ valve 

/ 

06 
I 

ci 
8 

T- 
el es 0 t 

M 
m 
8 

N 
0 Cs 

I 

: 

/J-y= 33,7 1 

Three equally spaced holes -J 

Figure 7 - Needle valve assembly 
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ISO ?440=1:1991(E) 

3.2.5 Single hole orifice plate 

The orifice piate(s) and flow range(s) are shown in 
figure 8. 

Dimensions in millimetres, 
surface roughness in micrometres 

Plate lnscrfbed wlth tlow directlon 

l- 

and orlflce plate deslgnatlon 
number around outer dlameter 

1) Tolerante of orlflce hole ls only a gulde for manufacturing. 
Its purpose 1s to asslst In meetlng the final statlc flow Limits 
speclfled In the table when flow-tested under the test condltlons 
descrlbed In ISO 7440-2. 

Oriflce ptate No. 4 5 6 7 8 

Or Iflce dlame ter, mm 0,4 0,5 0,6 0,7 0,B 

min. 964 1 528 2190 3024 3940 
F16w, cm 3/mln 

max. 1 014 1 606 2 302 3 180 4 150 
l 

Figure 8 - Single hole orifice plate 

3.2.6 Delay pintle type nozzle 

The delay pintle type nozile is specified in ISO 4010. 

3.2.7 Distance sleeve 

The distance sleeve is shown in figure 9. 

Dimensions in millimetres 

KChamfer or slmllar form 

Figure 9 - Distance sleeve 

3.2.8 Retaining nuts 

The design of the different types of retaining nuts is 
shown in figures 10 and 11. 
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ISO 7440=1:1991(E) 

Dimensions in miliimetres 

+ 0.7 
71,s - 0,2 

+ 0,2 
57,s 0 

10 max. 

Ir 

P 
-c--- x 

3 

8 

Ul i 
X 

I e 

-- 

Two flats: 22 hl1 across flats / \ Two 2 opposed vlewing holes 

a) Alternative 1 (tor use wlth open Spray chamber) 

@4 In E e 
-, x - 
N 
a l_ E! 

0 
61,s - 0,2 

+ 0,2 

35 max. 

Two flats: 22 hl? acrms flats I-Two opposed viewlng holes 

bl Altemathe 2 {for use wtth closed Spray chamber) 

Figure 10 - Retaining nuts (capnuts) for calibrating nozzle and holder assembly with Single hole orifice plate 
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ISO 7440=1:1991(E) 

Dimensions in millimetres 

/Twa Flats: 22 hl1 across flats 

a) Alternatfve 1 Ifor use wtth open Spray chamber) 

L Two flats: 22 hl1 across flats 

b) Alternattve 2 (for use wlth closed spruy chambe# 

1) Retalnlng nut as speclfled In ISO 2699 (nozzle holder type 2) and In 
ISO 2697 (dlmensions and tolerantes of the nozzle capnut). 

Figure 11 - Retaining nuts (capnuts) for calibrating nozzle and holder assembly with delay pintle type nozzle 

4 Designation a) required by the injection pump test schedule, or 

4.1 General example 

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 speci- 
fication of any particular form of calibrating nozzle 
and holder assembly, 

b) requiring purchase, either in whole or in patt, by 
the Operator, 

the range of calibrating nozzle and holder assem- 
blies shall be designated in code form as given by 
the following example: 

ISO 7440 Al3 - 170 

10 
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ISO 744091:1991 (E) 

4.2 Explanation of designation 

The designation comprises the four elements in 4.2.1 
to 4.2.4, the two last being separated by a hyphen. 

4.2.1 Ist element: ISO code 

This specifies the ISO International Standard num- 
ber where the calibrating nozzle and holder assem- 
blies are defined. 

In the example: ISO 7440 

4.2.2 2nd element: letter Code 

In the example: A 

This Single letter code allows extension of the pres- 
ent A code System if and when all the possibilities 
of the code tables (see 4.3) are filled by new or 
modified orifice plates, nozzle types and/or holder 
bodies; then the Ietter “A” shali be changed to “B”, 
etc. 

This presupposes that additional “B” code tables 
will be put together. 

In the “B” System the meaning of either one of the 
digits may, however, retain the Same meaning as in 
the “A” code but this shall be duplicated in the “B” 
code tables. 

4.2.3 3rd element: component content 

This two-digit code defines the component content 
as specified in 4.3. 

In this example: 13 specifies: 

l- (Tens-digit Code): delay pintle type nozzle as 
specified in ISO 4010. 

-3 (Units-digit Code): vented holder body, as 
specified in figure 3 (execution l), with a closed 
Spray chamber nozzle retaining nut, alternative 
2 (see figures 1 and 2). 

4.2.4 4th element: nozzle opening pressure 

These three digits define the nozzle opening press- 
ure setting in IO5 Pa (bar). 

In the example: 170 specifies 170 bar nozzle opening 
pressure 

4.3 Structure of component content code 
(3rd element) 

The logic structure of the code defining the combi- 
nation of components of the various calibrating 
nozzle and holder assemblies as specified in this 
part of ISO 7440 is given in table 1 for the tens and 
table 2 for the units digit. 

Table 1 - Tens-digit for A code 

Code Type of nozzle or orifice plate 

o- not fitted 

l- nozzle type: ISO 4010 

2- * - 

3- * - 

4- orifice plate No.: 4 

5- orifice plate No.: 5 

6- orifice plate No.: 6 
-- 

7- orifice plate No.: 7 

8- 

- 

orifice plate No.: 8 

9- * - 

NOTES 

1 The orifice plate numbers are as defined in 
figure 8. 

2 The Codes where spaces are marked with an as- 
terisk (*) are at present undefined and are available for 
future definitions. 

3 Code O- refers to a nozzle holder suitable for ac- 
cepting either type of nozzle. 

4 Codes 4-, 5, 6-, 7- and 8- refer to orifice plates only. 

11 
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Table 2 - Units-digit for A code 
. 

Type of nozzle holder assembly 

Code 
Holder body with Nozzle retaining nut 

vent for Spray chamber: 

-0 

-1 

-2 . 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

* - 

not specified not specified 

YeS not speci fied 

YeS closed 

YeS open 

* * - - 

no not specified 

no closed 

no open 

* * - - 

NOTES 

1 Execution 1 (figure3) illustrates a nozzle holder 
body with a vent. Execution 2 (figure3) illustrates a 
nozzle holder body without a vent. 

2 Alternative nozzle retaining nuts are as shown in 
figures 1, 2, 10 and 11. 

3 The Codes where spaces are marked with an aster- 
isk (*) are at present undefined and are available for 
future definitions. 

4 This unit digit does not identify the differente be- 
tween a retainipg nut for an orifice plate and a delay 
pintle nozzle. 
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