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Foreword

ISO (the Intefrnational Organization for Standardization) is a worldwide
federation of|national standards bodies (ISO member bodies). The work
of preparing |nternational Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical commitiee has been established has the right to be
represented |on that committee. International organizations, govern-
mental and gon-governmental, in liaison with ISO, also take part in the

work. I1ISO ¢
Commission

Draft Interna
circulated to

llaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

ional Standards adopted by the technical committees are
the member bodies for voting. Publication as an Inter*

national Stapdard requires approval by at least 75 % of the member

bodies castir

International
ISO/TC 22, R
filters for use

This second
7440-1:1985),
revised; cla

g a vote.

Standard 1SO 7440-1 was prepared by Technical:\Committee
bad vehicles, Sub-Committee SC 7, Injection. equipment and
on road vehicles.

edition cancels and replaces the_ first edition (ISO
of which 3.2.3 and figures 5 and .6.‘have been technically
e 5 and table 1 (1985 edition) hdve'been deleted.

u
ISO 7440 cor[sists of the following partss.tinder the general title Road

vehicles — F
— Part 1:

— Part 2:

Liel injection equipment testing:
Calibrating nozzle and holder assemblies

Orifice plate flow-measurement

Setting and

aintenance, fequirements for fuel injection equipment are

specified in IBO 4008-371987, Road vehicles — Fuel injection pump testing
— Part 3: Application-ahd test procedures.

Annex A of this_part of ISO 7440 is for information only.
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1ISO 74

—_________________ Introduction
The calibrating nozzle and holder assemblies are inténde

jection system of a compression-ignition (diesely engine. 1
gauges and require careful handling and maintenance.

The manufacturer of the injection equipment and/or the

holder assembly, the appropriate single hole orifice plate
nozzle (as applicable), high pressure pipes, exact limits, et

40-1:1991(E)

d to simulate

closely the function of the nozzle and holder assemblies in the fuel in-

hey are flow

manufacturer

of the engine will need to specify the\type of calibrating nozzle and

Bize or pintle
C. 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 nozz|e and holder assemblies intended for the
testing apd setting of diesel fuel injection pumps on
test bendhes.

It applied to

a) a caliprating nozzle and holder assembly with a
singlg hole orifice plate;

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

The apprpximate range of the calibrating nozzle and
holder agsembly is up to

— 300 mm3/stroke with the single_hole orifice plate

— 150 mm3/stroke with thendelay pintle type nozzle.

ISO 4010:1977, Read 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 calibfating 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 fjgure 2.

3.2 Components

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

3.2.1 Holder body

The holder body is shown in figure 3. It may have

2 Normati ence

The following standard contains provisions which,
through reference in this text, constitute provisions
of this part 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 part 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.

two different executions: with and without vent.

3.2.2 Spring

The spring is shown in figure 4.

3.2.3 Inlet stud with edge filter

The inlet stud with edge filter is shown in figure 5. It
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
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Figure 1 — Calibrating nozzle and holder assembly with single hole orifice code

(Po1qUassD) Se2 0} 522


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

1991(E)

1ISO 7440-1

Dimensions in millimetres

Kjuo Jdapioy

TN \
—_—Y)
[ g

= —
“XDW Z5
Bujuds ¢ n
Ja}1i) 36pa Yyra prys ey S S€9 P3juBA LyiM pasn
kpog yspron 4 IS~ _
912zou 3dA} 3yuid Avysg € _
Z SALJDUIBSD 'Jnu BUUIDIY Z ‘ S \
L SALIDUSSITD 4 BUUIBI3Y | sy oM € Z _
A3)| .
e N
~N g L % l_nLI
~Jagquoy3 Aouds N n 1 _ H\
paso}d bujapy sayouag 458y 6ulsoliq)ina yyim asn Joj A1qDUB4B.Id ,.%V ge \
< BAljDUJBlTY ‘ .
*Jaguoys AoJds .
usdo BujADY S3YIUBY 4594 BULLDIGITDD YjiM 3SN J0J A1GDIB B == 7
1 SAHDUIRY /.
| SALDUIB Y (b0 \
Jadwnp ApbJds Jpuojydg
. (PoYqUIRSSD) 57, =
S'Z @ S910Y Jno4
LS =
— SiDY OM] Simy oml — € L ] 9
s / = == , / o s
3 - \_.,A. T & =] R
It .[L._ x N < N
. - ! = ocC
O.M'v I._/ - ~.N_P.||.... v |y /\ﬂ > N
«C ¥ ,09
1
S't9
dob 10|pBd §'Z |\
(Pa1qWassD) L1} ~
(Pa1quRassD) S6L O} S8l

XDWw SLL

Figure 2 — Calibrating nozzle and holder assembly with delay pintle type nozzle
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Dimensions in millimetres
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'M‘Ik x15 M14 x 1,5
l 101 Execution 1 Execution 2

Executlon 21 (without vent)

Execution 1: {with vent)

Figure 3 — Holder body

Dimensions in njillimetres
28 (Free tength)

@ & wire
Rate: 290 N/mm to 360 N/mm

Figure 4 — Spring
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Dimensions in millimetres

a) Edge filter with flutes {schematic)

Hexagon 14 h13 or 17 h13 across flats 7

#| T LL ———HF(| | 2
- x AY ~—]{ L X
w4 W / / L2277
7 1
10 min. \— Edge fitter [see flgure )] 12,5 min.
801
b) Intet stud with edge filter
Characteristic Value
Filter cleTance (radial) 0,02 mm to 0,033 mm
Filter cleJrance area 7.3 mm2 min.
Flow ared for_three flutes [see figure 5a)] 7,5 mm? min.
Internal volume 1450 mm3 + 40 mm°>
Filter flow at 0,3 MPa (3 bar) pressure1) 4 750 cms/min to 6 500 cms/min
Minimum flow of assembled holder body with inlet stud and edge filter at 0,3 MPa (3 bar)
pressurel) 2 000 cms/min
1) Tbhes).e tests shall be made using calibration fluid as specified in ISO 4113 at 40 °C + 1 °C and the tolerance of the supply pressure shall be 1 0,03 MPa
(0,3 bar).

Figure 5 — Characteristic dimensions and values of inlet stud with edge filter
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? Temperature In

Flowmeter QD

Pump

O

Ons

l Intet

Dimensions in millimetres

with edge filter

" \|§
NN

Tank

Figure 6 — Inlet 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

s oA 3
o3| o] o3[°% / 7 ®
el = ———— —— ==
s|| s/ ® § //

IR S
////////// 707 ////// 7B

Three equally spaged holes —

Figure 7 — Needle valve assembly
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3.2.5 Single hole orifice plate 3.2.6 Delay pintle type nozzle

The orifice plate(s) and flow range(s) are shown in
figure 8. The delay pintle type nozzle is specified in ISO 4010.

Dimensions in millimetres,
surface roughness in micrometres
Plate Inscribed with flow direction
and orifice plate designation

number around outer dlameter 3.2.7 Distance sleeve

@ orlfice 0,005 7 The distance sleeve Is shown in figure 9.

©[20.05|C
1] 01 |B

Dimensions in mijlimetres

Chamfer or similar form

oo
1
= e 7
s Y
: Yy
E K A ¥
= | S S ——— S R
s q b
9 kS s
g5 - 0125
//]0,01]B +0,05
8h ! 13,8- 0,10

1) Tolerance of ofifice hole Is only a gulde for manufacturing.

Its purpose Is to dssist In meeting the final static flow Limits ) )

specified In the table when flow-tested under the test condltlons Figure 9 — Distance sleeve
described In ISO 7k40-2.

Orifice plote No. 4 5 6 7 8

Orifice diameter, nm 04 | 05 0,6 | ;7\ 0,8

min. | 964 (1528|2190 [3'024 |3 948

Flow, cm 3/min
max.|1 014 |1 6062307 |3 180 |4 150

3.2.8 Retaining nuts

Figure| 8 — Single_hole orifice plate
The design of the different types of retaining huts is

shown in figures 10 and 11.
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Dimensions in millimetres

+0,7
715 -0,2
+0,2
575 0
35 max. 10,5
+1 |
10 0 ?8 10 max.

HiIHIHHiRnm
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e
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-
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0

1,3H13 / 4503
Two flats: 22 h11 across flats —/ \— Two 2'opposed viewing holes

a) Alternative 1(for use with open §prdy chamber)

@ 24,7 h12
M20 x 1.5

|

‘.
8 14,3 H1
M20 x 15

0
61,5<0,2

#0,2
575 0

35 max. 10,5
+1 I

A A

|
% ___Dl

: )
= : 1
2+0,1 / 443£03 ;
Two flats: 22 h11 across flats —/ \f Two opposed viewing holes

b) Alternative 2 (for use with closed spray chamber)

@ 24,712
M20 x 1,5

@ 14,3 H13

®17D10
]
1
_1’

Figure 10 — Retaining nuts (capnuts) for calibrating nozzle and holder assembly with single hole orifice plate


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

ISO 7440-1:1991(E)

Dimensions in millimetres

3120,2
18,9+ 0,3
14 max.
+1
10 0 9,5 max.
ALY Y, 7>
N
= O o &
[ x of.—4-— —<+4+ m x
g gl & | 8
8| £| s sl E
LTwo flats: 22 h11across flats
a) Alternative 1({for use with open spray chamber)
25 0,2
+03
189 0
14 max.
+1
10 0 3,5min.
T
N
= "‘_’:‘. m g E
| % e|l— e 1 & w
& gl E £ N
e X e el ©
LTwo flats: 22 h11 across flats
b) Atternative 2 (for use with closed spray chamber)®
1) Retalning nut as specifled In ISO 2699 {nozzle holder type 2) and In
IS0 2697 (dimenslons and tolerances 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

b) requiring purchase, either in whole or in part, by
4.1 General example the operator,
the range of calibrating nozzle and holder assem-
blies shall be designated in code form as given by
the following example:

The various alternatives of nozzle, nozzle holder,
nozzle retaining nut and nozzle opening pressure
result in many possible combinations of component
contgnt and adjustrpent. To facilitate_cont;ise speci- ISO 7440 A13 - 170
fication of any particular form of calibrating nozzle

and holder assembly,

10
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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.

4.21 1st element: 1SO code

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

In the example: ISO 7440

ISO 7440-1:1991(E)

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.

4.2.2 Jnd element: letter code

In the example: A

This single letter code allows extension of the pres-
ent A cpde system if and when all the possibilities
of the pode tables (see 4.3) are filled by new or
modifiefl orifice plates, nozzle types and/or holder
bodies;|then the letter “A” shall be changed to “B”,
etc.

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

In the IB” 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 taples.

4.2.3 3rd element: component content

This twp-digit code defines the component-content
as spedified in 4.3.

In this ¢xample: 13 specifies:

1- (Tens-digit code): delay pintte type nozzle as
spegified in 1SO 4010.

-3 (Units-digit code)..vented holder body, as
spegified in figured (execution 1), with a closed
sprdy chamber nozzle retaining nut, alternative
2 (se¢e figures-1\and 2).

424 Ih element: nozzle opening pressure

These three digits define the nozzle opening press-

ure setting in 10° Pa (bar).

In the example: 170 specifies 170 bar nozzle opening
pressure

Table 1 — Tens-digit fof'A ¢code
Code Type of nozzle.or orifice plate

0- not fitted

1- ~nozzle type: 1ISO 40110

2- el

3. _x

4 orifice plate No.: 4

5- orifice plate No.: $

6- orifice plate No.: §

7- orifice plate No.: T

8- orifice plate No.:

9- _x
NOTES
1 The orifice plate numbers are as defined in
figure 8.
2 The codes where spaces are markefl with an as-
terisk (*) are at present undefined and are available for
future definitions.
3 Code 0- refers to a nozzle holder syitable for ac-
cepting either type of nozzle. T
4 Codes 4-, 5-, 6-, 7- and 8- refer to orifice plates only.

"
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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 not specified not specified
-2 ‘ yes not specified
-3 yes closed
-4 yes open
-5 —* —*
-6 no not specified
-7 no closed
-8 no open
9 _x _x
NOTES

1 Execution 1 (figure3)xjllustrates a nozzle holder
body with a vent. Exegution 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 (*yare at present undefined and are available for
future definitions.

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

12
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