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Diesel Injection Pump Testing - Part 1:
Calibrating Nozzle and Holder Assemblies

RATIONALE

SAE J968/1 has bern reaffirmed to comply with the SAE Five-Year Review policy.
Foreword—This SAE Recommended Practice is similar to ISO 7440/1.
The calibrating nogzle and holder assemblies are intended to simulate closely the function of-the nozzle and holder

assemblies in the fuel injection system of a diesel engine. They are flow gauges and, require careful handling and
maintenance.

The manufacturel of the injection equipment and/or the manufacturer of the'engine shall specify the type of
calibrating nozzlgl and holder assembly, the appropriate single hole_orifice plate size or pintlg nozzle (as
applicable), high gressure pipes, exact limits, etc., to be used.

1. Scope—This [part of SAE J968 specifies two types of calibrating nozzle and holder assemblies|intended for
the testing andl setting of diesel injection pumps on test benches.

It 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 approximpte range of the calibrating nozzle and holder assembly is up to:

a. 300 nmjm¥stroke with the sifiglé hole orifice plate;
b. 150 njm%stroke with the delay pintle type nozzle.

Setting and mpintenance requirements are specified in ISO 4008/3.

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. The IateSTISSUE of SAE pubtications shail appty.

2.1.1 SAE PuBLIcATIONS—AVailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J967—Calibration Fluid for Diesel Injection Equipment
SAE J968/2—Diesel Injection Pump Testing—Part 2: Orifice Plate Flow Measurement

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) . f . P
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax:  724-776-0790 https://www.sae.org/standards/content/J968/1 202103
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org
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2.1.2

3.1

3.2

4.1

ISO P uBLIcATIONS—AVailable from ANSI, 25 West 43nd Street, New York, NY 10036-8002.

ISO 2697—Road vehicles—Fuel injection nozzles—Size “S”
ISO 2699—Road vehicles—Flange-mounted injection nozzle holders size “S™—Types 2, 3, 4, 5, and 6
ISO 4008/3—Road vehicles—Fuel injection pump testing—Part 3: Application and test procedures
ISO 4010—Road vehicles—Calibrating nozzle, delay pintle type
ISO 4093—Road vehicles—Fuel injection pumps—High pressure pipes for testing
ISO 4113—Road vehicles—Calibration fluid for diesel injection equipment
ISO7440/1—Road vehicles—Fuel injection equipment testing—Part 1: Calibrating nozzle and holder
assemblies
ISO 7440/2—Road vehicles—Fuel injection equipment testing—Part 2: Orifice plate flow-measurement
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FIGURE 1—CALIBRATING NOZZLE AND HOLDER ASSEMBLY WITH SINGLE HOLE ORIFICE PLATE
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FIGURE 2—CALIBRATING NOZZLE AND HOLDER ASSEMBLY WITH DELAY PINTLE TYPE NOZZLE
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Dimensions in millimetres
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FIGURE 3—HOLDER BODY
Dimensions in millimetres Dimedsions in millimatics
28
Froa length
0~ [
oo o0
* ! PN )
a (o]
S e
.343 wire
- - Rate 180 to 225 N/mm

Rate 29010 360 N/mm

LOW RATE SPRING

STANDARD SPRING

FIGURE 4—SPRINGS
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Dimensions in millimetres \/
a) Edge filter with flutes (schematic)
Hexagon 14 h13 or 17 h13 across flats
y
c
E
(Va] ;1'_' .
A i <«
x e . _ =3 . ) | g x l
T
= UL —] =
= S s
O \ \ Y\ \/\ N ;
\, 1
. Edge filter [see figure a)] .
10|min. 12,5 min.
80«1
b) Iniet stud with edge filter
Characteristic Vaiue
Filter clearance (radial) 0,02 mm to 0,033 mm
Filter clearance grea 7.3 mm2 mir].
Flow area for thiee flutes [see figure a)) 2.5 mm2 mid.
Internal volume 1 450 mm? + 40 mm3
Filter flow at 0,3 MPa (3 bar) pressure " 4 750 ¢cm3/min to 6 500 cm3/min
Minimum flow of assembled holder body with inlet stud and edge filter at 0,3 MPa (3 bar) pressure " 2 000 cm3/min
1) These tests shall be made using calibration fluid as specified in 1ISO 4113 at 40 °C t 1 °C and the tolerance of the supply pressure shall be
+ 0,03 MPa (0,3 bar).

FIGURE 5—CHARACTERISTIC DIMENSIONS AND VALUES OF INLET STUD WITH EDGE FILTER
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FIGURE 6—INLET STUD FLOW MEASURING SYSTEM
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Dimensions in millimetres
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FIGURE 7—NEEDLE VALVE ASSEMBLY

Dimensions in millimetres

Plate inscribed with flow direc-
tion snd orifice plate designation
number_sround outer diameter.

o onfics ¢ 0,005°

O@u.I5[C
101 1B

* Tolersnce of orilice hole i only 8 guide for manufacturing. its
DUrpOse i3 10 233181 in Mmesting the final static flow limits specified in the
tabie when flow-1esied under the test conditions described in part 2 of

1SO 7440,
QOrifics pists number K .5 5 7 .8
Orifice diamaeter, mm 0,4 0.5 0.6 0.7 0.8
Flow cm3/min min. 964 | 1528121903024 {3948
mex. |1014|1606|22302|3 180|415

FIGURE 8—SINGE HOLE ORIFICE PLATE
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Dimensions in millimetres
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FIGURE 9—DISTANCE SLEEVE
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Dimensions in millimetres
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FIGURE 10—RETAINING NUTS (CAPNUTS) FOR CALIBRATING NOZZLE AND HOLDER ASSEMBLY
WITH SINGLE HOLE ORIFICE PLATE
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