SURFACE VEHICLE J2044 MAY2025
wiewiarionsr. | RECOMMENDED PRACTICE | ioed 199206

Revised 2009-08
Reaffirmed 2025-05

Superseding J2044 AUG2009

(R) Quick Connect Coupling Specification for Liquid Fuel and Vapor/Emissions Systems

RATIONALE
This revision is to encompass changes in fuel and emission technology and clarification of test procedures.

SAE J2044 has been reaffirmed to comply with the SAE Five-Year Review policy.
TABLE OF CONTENTS

1 ST O SO S 2
2. REFERENGCES ...ttt ettt ettt ettt e st e et e e et e e ete e e amte e e aneeeameeeameeeeamteeeneeeamseeanseeeseeeenneeeannens 3
21 APPIICADIE PUDIICAtIONS ... et e e s ee e e e e nab e e e e e nnbe e e e e e 3
211 TN U1 o] o= o g - J PRSP RP P PPR 3
21.2 F NS 11V I U o1 o= o o TSRS 3
2.2 Related PUDICAION .......ooiiiiee ettt e ettt e e s bt e e e s bb e e e sab e e e e s anbeeeeeanbeeeeeans 3
221 TN W o] = (T o S S 3
3. DEFINITIONS ..ottt ettt et e et e e e saee e e s eeeemeeeemeeeeamteeeameeeameeeaneeeemseeeaneeanseeaneeesmseeeaneeeannens 4
3.1 0 TCydoTo T Y=o l 0 o101 ] 119 T FU OO PROUPUPPTPRR 4
3.2 o ) SRS 4
3.3 D] 4 =T g 7o) o < TSP OUPUPPTRRR 4
4. ST 7 = S 1] N I S 4
5. TEST TEMPERATURES ...ttt ettt ettt et e et e e st e e eae e e e mte e e aaeeeemseeeameeeameeeeaaeeeanteeanneeans 4
6. FUNCTIONAL REQUIREMENTS ...ttt et et ee et e et e e e s e e smee e ene e e smeeeeneeeamseeeenneesneeennnens 4
6.1 LEAK TESE (IN-PrOCESS)...cceiiutiiiieiiiiie ittt et a et e e e ettt e e e eab et e e e ettt e e e aabe e e e e aabeeeeesbeeeeesaneeeens 5
6.1.1 Low Pressure Leak TeSt ProCEAUIE .........ouiiiii ettt ettt e e s e e e sbe e e e 5
6.1.2 Low Pressure Leak ACCeptanCe Criteria.........cooiuiiiiiiiiiiieiiie et a e nneee s 5
6.1.3 High Pressure Leak Test Procedure (Liquid FUEI ONIY) .......oiiiiiiiii e 5
6.1.4 High Pressure Test ACCEPtanCe Criteria.........cooiiiiiiiiiiii e as 5
6.1.5 Vacuum Leak Test Procedure (Vapor Systems only at Customer’'s Request)...........cccoivviiiiiiiii e 5
6.1.6 Vacuum Test ACCEPIANCE CrILEIIa .......oooiiiiii et 5
6.2 ASSEMDIY EFFOrT ...t e e h et e e bt e e e e e n e e e e anb e e e e e anes 8
6.2.1 Test Procedure (NEW PartS) ...ttt s b e e e nb e e s e nb e e e e e nees 8
6.2.2 Test Procedure (Connectors after Section 7 EXPOSUIE)........oocuuiiiiiiiiiiiiiiie e 8
6.2.3 F N eTet=T o] e= Lo B O 4 (=1 - TP PP PPR 8
6.3 T o= T = 3 o S 10
6.3.1 LTS (o1 =T o [0 = PP TPPRR 10
6.3.2 F N eTot=T o] e= L oA O 4 (= - TP PRPPPPRIN 10

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 © 2025 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, or used for text and data mining, Al training, or similar technologies, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) AV A
Tel: ~ +1724-776-4970 (outside USA) For more information on tais staddardywvisit Sharing [Hub
Fax:  724-776-0790 .
Email: CustomerService@sae.org https://www.sae.org/standards/content/J2044 202505/

SAE WEB ADDRESS: http://www.sae.org

Full document details: SAE J2044_202505


https://www.sae.org/standards/content/J2044_202505/
http://www.avadocuments.com/doc/sae-j2044-202505
http://www.avadocuments.com/doc/sae-j2044-202505

SAE INTERNATIONAL J2044™ MAY2025 Page 2 of 23

6.4 ST (o [T oY= To [ @1 o X-1 o111 4SSO URRRR 12
6.4.1 BLICE 0 (0Tt =T o U USRS SERRR 12
6.4.2 Acceptance Criteria (Side Load Leak TeST) ....uuiiiiii it s e rnraae e e 12
6.4.3 Acceptance Criteria (Side Load Fracture TeSt) .....cccuuuiiiiiiii et e e 12
6.5 EIECtrCaAl RESISTANCE........eiiiiiiee et et e e e e e e e e e e e e e e e sa st aeeeaaeeaeananrraaeeaaens 13
6.5.1 BLIC= 0 (0Tt =T o U USRS SERRR 13
6.5.2 F N otod=T o) =1 o= TN O 41 T - T PO PRRRR 13
6.6 Resistance to Evaporative EMISSIONS.........c...uiiiiiiie ittt e e e e e e e e e e e e et aneeaae s 13
7. DESIGN VERIFICATION/VALIDATION TESTING.......ooiiiiiieiiee ettt tee e e siae e e e sneee e 13
71 (@7 0] 0= o ] o 15 PP 13
711 B ICE 0 (0T oT=T o U RS SERRR 13
71.2 F N otod=T o) =1 Lo =T O 41 T - TSP PRRRRR 13
7.2 ZINC ChlOride RESISTANCE ...t e e e e e e e e st e e e e e e e e e s aatateeeeeesantnraeeeaaeeeannns 14
7.21 B IC= 0 (0Tt =T o U USRS SERRR 14
7.2.2 F N oTod=T o) =1 o= TN O 41 T - TSRS 14
7.3 External Chemical and Environmental ReSISTaNCE............cooviiiiiiiiiiiiic e 14
7.31 Test Procedure, FIUId OF MEAIUML.........coo et s et a e e e e et e e e e e e s s ananeeeaaeeeanns 14
7.3.2 F N otod=T o) =1 o= TN O 41 =T - TSRO PRRRRR 15
7.4 LT LY @70 TaqT o211 o111 Y75 SRR 15
7.41 BLICE 0 (0Tt =T o U USRS SERRR 15
7.4.2 JLICE S 1= SRR 15
7.4.3 QLI 0 R =T L8114 =Y .4 1= o PO PRSRR 16
7.4.4 F N oTod=T o) =1 o= TN O 41 T - TSRS 16
7.5 3 L= 3 SR 16
7.51 B ICE 0 (0Tt =T o U USRS SERRR 16
7.5.2 V41 o] = 1T g I £ =Yo (U= o PO PRRRR 16
7.5.3 T od=1 1T - i ] o PSS URRRRR 16
754 V41 o = 11T o T D 10T = 1 1o o RSP PRRRRR 17
7.5.5 LT I o (=TT USSP 17
7.5.6 Fluid Flow (Liquid Fuel Quick Connect Couplings ONIY) .......coiiiiiiiiiiiiiie e 17
7.5.7 L= 90 L0 = 1 o USRS PRRRR 17
7.5.8 LI 43X [ PSSO PRRRPR 18
7.5.9 Y otod=T o) =1 Lo - TN O 41 T - TSRO PRRRR 19
7.6 Elevated TemMPErature BUIST............euiiiiiii e e e e e e s e e e e e e e e e e nnnreeee e s e snnrenneeaaens 20
7.6.1 BLIC= 0 (0Tt =T o U USRS SERRR 20
7.6.2 F N otod=T o) =1 Lo =T O 41 T - TSSO PRRRR 21
8. DESIGN VERIFICATION/VALIDATION AND IN-PROCESS TESTING MATRIX......ccceeviieeiieeiiee e 21
9 NN O 8 TSR 22
9.1 Y= T o = 1IN T o T - PP 22
APPENDIX A PROCEDURE FOR MEASURING MATING TUBE ENDFORM BEAD WIDTH......ccccccoviiiieriee e 23
1. SCOPE

This SAE Recommended Practice defines the minimum functional requirements for quick connect couplings used for
supply, return, and vapor/emission fuel system connections. This document also defines standard male tube end form
dimensions, so as to guarantee interchangeability between all connector designs of the same male tube end form size.
This document applies to automotive and light truck applications under the following conditions:
a. Gasoline and diesel fuel delivery systems or their vapor venting or evaporative emission control systems.
b. Operating pressure up to 500 kPa, 5 bar, (72 psig).
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c. Operating vacuum down to —50 kPa, —0.5 bar (—7.2 psi).

d. Operating temperatures from —40 °C (40 °F) to 115 °C (239 °F).

Quick connect couplings function by joining the connector to a mating tube end form, then pulling back to assure a
complete connection. The requirements stated in this document apply to new connectors in assembly operations unless
otherwise indicated. For service operations, the mating tube should be lubricated with SAE 30-weight oil before
re-connecting.

Vehicle OEM fuel system specifications may impose additional requirements beyond the scope of this general SAE
document. In those cases, the OEM specification takes precedence over this document.

2. REFERENCES
2.1 Applicable Publications

The following publications form a part of this specification to the extent specified herein. Unless otherwise specified, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J526 Welded Low-Carbon Steel Tubing

SAE J527 Brazed Double Wall Low-Carbon Steel Tubing

SAE J1645 Fuel Systems and Components—Electrostatic Charge Mitigation
SAE J1681 Gasoline, Alcohol, and Diesel Fuel Surrogates for Materials Testing

SAE J1737 Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line
Assemblies by Recirculation

SAE J2045 Performance Requirements for Fuel System Tubing Assemblies
SAE J2587 Optimized Fuel Tank Sender Closure
21.2 ASTM Publication

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM B 117  Method of Salt Spray (Fog) Testing

2.2 Related Publication

The following publication is provided for information purposes only and is not a required part of this specification.
2.2.1  SAE Publication

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J30 Fuel and Oil Hoses
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3. DEFINITIONS

3.1 Unexposed Coupling

One that has not been used or deteriorated since manufacture.
3.2 Lot

A group of couplings that can be traced to a single assembly set-up or material lot. No more than one week production in
a lot.

3.3 Dimensions

Unless otherwise specified all dimensions are in millimeters (mm).

4. SIZE DESIGNATION

The size of quick connect couplings in this document are designated by three dimensions, and presented as € x B x q,
defined in Figure 1 below. Dimension € designates the nominal male endform diameter. Dimension B designates the
tubing or hose size suited for the stem end of the coupling. Dimension a designates the minimum straight length, of

nominal diameter tubing, behind the male endform bead, required for proper installation and removal of the fitting.

EXAMPLE: 9.5 mm x 8 mm x 12 mm connector couples with a 9.5 mm male tube end, is inserted into an 8 mm flexible
tube or hose and requires 12 mm clearance behind the bead on the tube end.

Male Endform

Guick Connect Coupling B
\ £ 17 O D -Tubing
|
L?—r\_lﬂ 4]
‘ | ]I|.D.-HOSE

( L ; J |

e ey B

a Length Section of Hose
Eehind Eead ar Tubing

FIGURE 1 - CONNECTOR NOMENCLATURE
Details for standard coupling sizes and dimensions for standard tube end forms are shown in Table 1 and Figure 2.
NOTE: On metal or plastic tubing the OD is used to designate size. On flexible hose the ID is used to designate size.
5. TEST TEMPERATURES
Unless otherwise specified, all tests will be performed at room temperature 23 °C + 2 °C (73.4 °F = 4 °F).
6. FUNCTIONAL REQUIREMENTS

This section defines the minimum functional requirements for quick connector couplings used in flexible tubing fuel
systems.

NOTE: New connector designs using the same materials as previously tested connectors may use the original results as
surrogate data for 7.1 Corrosion, 7.2 Zinc Chloride Resistance, 7.3 External chemical and Environmental
Resistance, and 7.4 Fuel Compatibility.
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6.1 Leak Test (In-Process)

In accordance with stringent emissions regulations, including CARB PZEV, and safety regulations, quick connector
couplings must be free of leaks and micro-leaks. Production leak testing is performed to assure conformance to the
requirement. Compressed air leak testing is a proven technique which provides required leak sensitivity as well as a
proof test for pressure resistance. Depending on the application, test conditions for Low Pressure (vapor), high pressure
(liquid) and vacuum systems are described below.

NOTE: Leak test acceptance criteria for this document are in customary leak units of flow (cc/min) or mass flow
(scc/min). In the fuel system industry, an alternate leak test criteria, based on units of equivalent channel
dimension rather than flow rate, have been applied. For example, see SAEJ2587 for leak criteria for fuel pump
module tank interface joint. The equivalent channel specification is especially appropriate for parts such as fuel
tanks with large internal volume, with high deformation with applied pressure or vacuum and where use pressures
are low. Leak tests for such parts include vacuum, pressure, and accumulation methods. It can be difficult to
compare the indicated leak rates for various techniques, so an equivalent channel criteria is established. The
equivalent channel dimension specification is based on test data indicating that fuel system micro-leaks will plug
over time. Effectively, micro-leaks plug to a near zero hydrocarbon emission level. The high pressure leak tests
defined in 6.1.3 have been demonstrated, with experiment and analysis, to satisfy an equivalent channel of
15 micron diameter and 3 mm length. No further testing is recommended to validate the equivalent channel
criteria. Standard leak rate conditions are defined as 101.325 kPa (14.696 psia) and 293 K (20 C).

6.1.1  Low Pressure Leak Test Procedure
a. Insertleak test pin, shown in Figure 3, into the connector.

b. Pressurize between the seals (for single seal connectors, the stem must be capped or sealed) with suitable air leak
test equipment to 69 kPa + 7 kPa, 0.69 bar + 0.07 bar (10 psig £ 1 psig).

6.1.2 Low Pressure Leak Acceptance Criteria

Maximum leak rate 2 scc/min (1.19 cc/min) at stabilization.

6.1.3 High Pressure Leak Test Procedure (Liquid Fuel Only)
a. Insert leak test pin, shown in Figure 3, into the connector.

b. Pressurize between the seals with suitable air leak test equipment to 1034 kPa + 35 kPa, 10.34 bar £ 0.35 bar
(150 psig % 5 psig).

6.1.4 High Pressure Test Acceptance Criteria
Maximum leak rate 5 scc/min (0.45 cc/min) at stabilization.
NOTE: Appropriate safety precautions should be taken when testing with high-pressure air. Not required for

vapor/emission quick connector couplings. Vapor connectors are not generally used for high pressure
applications.

6.1.5 Vacuum Leak Test Procedure (Vapor Systems only at Customer’s Request)
a. Insert leak test pin shown in Figure 3 into connector.

b. Apply a vacuum of 7 kPa (-1.02 psig) with suitable vacuum leak test equipment.

6.1.6  Vacuum Test Acceptance Criteria
Maximum leak rate 2 scc/min (2.14 cc/min) at stabilization.

Stabilization can be determined by viewing a graphic output of actual leak rate. This will vary by connector size and leak
test method. Permeation is not the same phenomenon as leaks. Permeation tests measure permeation rate.
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TABLE 1 - STANDARD TUBE END-FORM DIMENSIONS

(NOMINAL) H (K) L
BASIC A B c D E F G TANGENT | BLEND TANGENT
TUBE DIA. SEAL DIA. BEAD DIA. LENGTH || BEAD WIDTH 1.D. Clearance | GAUGE DIA.] RADIUS RADIUS RADIUS
"+ See Note REFERENCE

3/16", 4.78.0.08 4.630.06 7105015 | 1903:025 | 1571193 | 220210 6.9 6.08 0.5/1.0 0.5 0.3/0.5
1/4", 6.350.08 6.30 £0.06 8754015 | 2091$0.25 | *1571.93 | 3.60/4.10 95 7.75 0.5/1.0 0.6 0.4/0.8
5/16" 8mm, 7.94 £0.08 7.89 0.06 10981015 | 2112025 | *1.571.93 | 4.70/5.20 12.0 9.39 0.5/1.0 0.9 0.4/0.8
3/8", 9.5310.08 9.49 £0.06 12943021 | 21.12:025 | *1.57/1.93 | 6.30/6.80 14.3 10.92 0.5/1.0 1.1 0.4/0.8
10mm 0.08 9.89 0.06 13421021 | 24743025 | **234/274 | 6.60/7.10 15.0 11.34 0.5/1.0 1.2 0.4/0.8
716", 11.11£0.10 11.05 £0.10 1480025 | 26.62:0.50 | **234/274 | 7.00/7.50 16.5 12.5 0.5/1.0 1.3 0.4/0.8
12mm 0.10 11.80 £0.10 16511025 | 26.62+0.50 | **234/274 | 7.50/8.00 18.0 13.25 0.5/1.0 16 0.4/0.8
112", 12.70 £0.10 12.61£0.10 16511025 | 26.62+0.50 | **234/274 | 8.10/8.60 18.0 14.1 0.5/1.0 1.3 0.4/0.8
5/8", 15.88 £0.10 15.82 £0.10 19181025 | 26.62:0.50 & **234/274 | 11.10/11.90  24.0 17.27 0.5/1.0 1.1 0.4/0.8
314", 19.050.10 18.90 £0.10 2233025 = 2662050 | **2.34/2.74 | 132011400 285 20.35 0.5/1.0 1.1 0.4/0.8
718", 22.230.15 22.70:0.15 257105 | 2950050 | **234/274 | 16.00/16.80  33.0 24.15 0.5/1.0 1.2 0.4/0.8
1", 2540 £0.15 25.50 £0.15 282105 | 2950050 | **234/274 | 19.00/19.80 380 26.95 0.5/1.0 0.7 0.4/0.8
11/8", 28.580.15 28.42:0.15 323105 | 4250:0.50 | **2.34/274 | 227072370 430 20.87 0.5/1.0 1.3 0.4/0.8
PA Coated Endforms |
114", 6.35 £0.08 6.30 £0.06 BT620.15 | 21312025 | 215%0.17 | 3060410 9.5 775 0.5/1.0 0.6 0.4/0.8
5/16" 8mm, 7.94 £0.08 7.89 0.06 10.98:0.15 | 21121025 | *215:0.17 | 4.70/5.20 12.0 9.39 0.5/1.0 1.1 0.4/0.8
3/8", 9.5310.08 9.49 £0.06 12948021 | 2112%025 | *215:0.17 | 6.30/6.80 14.3 10.92 0.5/1.0 0.9 0.4/0.8
10mm 0.08 9.89 £0.06 13426021 | 24743050 | *215:0.17 | 6.60/7.10 15.0 11.34 0.5/1.0 1.2 0.4/0.8
12mm 0.10 11.80 £0.10 16.51£0.25 | 26.62%0.50 | *2.15:0.17 | 7.50/8.00 18.0 13.25 0.5/1.0 1.7 0.4/0.8

NOTE: *Bead Width based on 0.028” (0.71 £ 0.08 mm) wall steel tubing for formed endforms. **Bead Width based on 0.042" (1.07 £ 0.102 mm) wall steel tubing. Formed metal tube bead width is
dependant on tubing wall thickness. For formed metal tube wall thicknesses other than specified in Table 1; D= 2X wall +0.5/-0.0, bead width recommended. Nominal steel tube dimensions per SAE
J526 and SAE J527. For material thicknesses other than specified in Table 1, see your Quick Connect supplier for compatibility. Molded plastic endform suitability with the various fitting types and
applications, should be confirmed with the fitting manufacturer. See Appendix A for Bead Width measurement method.

30(RY,/0.80 O.D. MAY BE 000 TO 0.50
\/ MEASURE ACROSS LAY, UNDERSIZE THIS DISTANCE
WELD SEAMS, SCRATCHES, TOOL MARKS

PROTRUSIONS COR DEPRESSION MUST NOT
EXCEED 0.025MM WITHIN THIS DISTANCE
3.00
M AK
SMOOTH BLENDING CONVEX PROFILE REQUIRED
NO BURRS PERMITTED, REMOVE ALL SHARP EDGES L L . 300
M AX
D — - -
BEAD WIDTH ||
A (\ ,,,,,,,,,, ,,,,lf ,,,,\' ,,,,,,,,,,,,,,,,,, J—
1 'Af LB
@ B (BEAD DIA.) G A (SEALDIA.) - B | B
Blogalo] Hoe®] 7 L
KOG | \ FORMED TO HAVE A MIMIMUM
GAGE DIA 0.25 WIDE ANNULAR SURFACE
AT 90°%5°TO TUBE AXIS. GAGE
 ILENGTH DIA. "G" MUST BE COINCIDENT TO
CORROSION PROTECTION IN THIS AREA MUST BE (INTERSECT] ANNULAR SURFACE.
CONTROLLABLE AND DURABLE TO THE EXTENT \
THAT IT MUST NOT DELAMINATE, SWELL, OR
’ ’ NATURAL FLOW OF METAL
CHEMICALLY DEGRADE. CORROSION PROTECTION PERMISSIBLE, SMOOTH
b= DIt F o .
HIGHLY RECOMMENDED FOR ENTIRE TUBE. CONTOUR REQUIRED

Note: Molded endforms with sharp (K) corner
should be confirmed for serviceability.

PA COATED STEEL & MOLDED

NOTE: Dimension “F” is the distance from the rear of the Bead (the retaining surface side) to the tangent of a bend or a surface that may not deviate from the nominal tube diameter. This dimension may
vary by coupling manufacturer to provide sufficient clearance for latching mechanisms, release tools, redundant latches or any circumstances required by the customer

FIGURE 2 - MATING TUBE END FORM Documents

Document Sharing Hub

Full document details: SAE J2044_202505


http://www.avadocuments.com/doc/sae-j2044-202505
http://www.avadocuments.com/doc/sae-j2044-202505

SAE INTERNATIONAL J2044™ MAY2025 Page 7 of 23

2.45

¥

1_30“ 1.15 %/

™

(R2.8)

Tube sizes up to 10 mm (for overlay check)

3.00

v

2.50

/

1.85 1.75

(R3.0)

Tube sizes greater than 10 mm (for overlay check)
FIGURE 2 - DETAIL A (CONTINUED)

NOTE: Nose shape must be smooth and allow insertion without seal damage. Also it must conform to the required
minimum internal diameter in Table 1.
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