JAPANESE AUTOMOBILE STANDARD JASO F402:2001

Automotive parts — Flare fittings

Introduction

This Standard is a revision of JASO F402-90 specifying flared pipe fittings. The specifications
herein reflect current conditions, and all descriptions relating to double-flared parts are adjusted to
those specified in ISO 13486-1, first edition, 1999.

1. Scope
This Standard specifies pipe fittings used for flared metal pipes(1) for automobile pipings (hereafter
referred to as pipe fittings), and shapes and dimensions of flared parts.
NOTE: (1) The metal pipes for automobile pipings are those specified in JASO M101.
Remarks: 1. Single-flared pipe fittings (ISO type) for hydraulic brakes conform to JASO F412.
2. This standard is related to the following International Standard: 1ISO 13486-1, Road Vehicles -
Hydraulic Braking Systems - Part I: Double- Flared Pipes, Tapped Holes, Male Fittings and Tube

Seats

2. Applicable Publications
The following publications form a part of this Standard to the extent specified herein. The

latest edition of all publications shall apply.

JIS B 0203 Taper Pipe Threads

JIS B 0207 Metric Fine Screw Threads

JIS B 0211 Limits of Sizes and Tolerances for Metric Fine Screw Threads

JIS B 1071 Method of Verification for Size and Geometry of Threaded Fasteners

JIS D 0201 Automobile Parts - General Rules of Electroplating

JIS G 0301 Rolled Steels for General Structure

JIS G 3123 Cold Finished Carbon and Alloy Steel Bars

JIS G 3539 Carbon Steel Wires for Cold Heading and Cold Forging

JIS G 4051 Carbon Steels for Machine Structural Use

JIS G 4804 Free Cutting Carbon Steels

JIS G 5501 Grey Iron Castings

JIS H 3250 Copper and Copper Alloy Rods and Bars

JIS H 5202 Aluminum Alloy Castings

JIS H 8601 Anodic Oxide Coatings on Aluminium and Aluminium Alloys

JASO F404 O-rings for Automobiles

JASO F412 Single-flared Pipe Fitting for Hydraulic Brakes

JASO M101 Metal Pipes for Automobile Tubing

ISO 13486-1 Road Vehicles - Hydraulic Braking Systems -

Part I: Double-flared Pipes, Tapped Holes, Male Fittings and Tube Seats

3. Pipes

3.1 Pipe shapes and dimensions

Shapes and dimensions of duplex winding steel pipes used for hydraulic brakes, simplex winding
steel pipes used primarily for fuel oil and lubricating oil, carbon steel pipes for machine structure
purposes, and copper and copper alloy seamless pipes shall conform to JASO F412, Table 1 (Shapes

and dimensions of pipes) and JASO M101, Item 5.1 (Nominal diameter and dimensions of pipes).
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3.2 Flare types
Requirements are as specified in Table 1.

Table 1 Type of flare

Type Name Symbol Applicable table
Flared Double flare IDF Attached Table 1
Single flare (JASO type) JSF —
O-ring flared O-ring flare JOF —

Remarks: Nomenclature for the single flare includes the description (JASO type), to distinguish it from the JASO
F412 single flare (ISO type).
3.3 Flare shapes and dimensions
3.3.1 Double flare
Shapes and dimensions of double flared parts shall conform to Attached Table 1.
3.3.2 Single flare (JASO type)
Requirements are as specified in JASO M101, Attached Table 2.
3.3.3 O-ring flare
Requirements are as specified in JASO M101, Attached Table 8.
3.4 Appearance
Requirements are as specified in JASO M101, Item 3.1 (Appearance).
3.5 Physical properties
Requirements are as specified in JASO M101, Items 3.3 (Mechanical properties) and 3.5 (Proof
pressure and burst pressure).
3.6 Surface treatment and corrosion resistance
Requirements are as specified in JASO M101, Item 3.4 (Surface treatment). However, corrosion
resistance of duplex winding steel pipes may be in accordance with JASO F412, Item 3.c.
3.7 Inspection

Requirements are as specified in JASO M101, Item 7 (Inspection).

4. Pipe fittings
4.1 Pipe fitting types
The three types of pipe fittings shown below shall be used depending on coupling method.
4.1.1 Flared female pipe fittings (Attached Tables 2 ~ 5)
4.1.2 Flared male pipe fittings (Attached Table 8)
4.1.3 O-ring flared pipe fittings (Attached Table 9)
Remarks: Tube seats used for flared female pipe fittings shall be as specified in Attached Table 6.
4.2 Pipe fitting names and symbols
Requirements are as specified in Table 2.

Table 2 Pipe fitting names and symbols

Attached Main applications
Type Name Symbol Table (For reference)
Nuts Flared nut A AN 2
Flared nut B BN 4 Brake system
Flared female Tapped hole A1 AS1 3 Fuel oil system
pipe fittings Fittings Tapped hole A2 AS2 Lubricating system
Tapped hole B1 BS1 5 Steering system
Tapped hole B2 BS2
Flared male Nuts Flared nut C CN 8
pipe fittings Fitting C CS
O-ring flared Nuts O-ring flared nut DN )
pipe fittings F|tt_|ngs O-ring flared fittings DS 9 Steering system
O-ring DR

Remarks: Tapped holes A1 and B1 seats are formed by machining and A2 and B2 seats are fitted by driving.
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4.3 Combination
Requirements are specified in Table 3.

Table 3 Pipe fitting combinations
Combination

Type 1 2 Flared part shape
Fittings O-rings Nuts
Asz | AN
Flared female pipe fitting BS1 Double flare, Single flare (JASO
BS2 — BN type)
Flared male pipe fitting CS — CN
O-ring flared pipe fitting DS DR DN O-ring flare

Remarks: Fittings in column 1 are combined with nuts in column 2. However, fittings, O-rings and nuts are

combined for O-ring flared pipe fittings.

4.4 Materials

Pipe fittings should, in principle, be constructed of the materials specified in Table 4.

Table 4 Pipe fittings materials

Type Name Symbol Material Reference Standard
Flared female Nut Flared nut A AN S10C, S12C, S15C SS400 shall conform to
pipe fitting SWCH10R, JIs G 3101.
SWCH12R JIS G 40561 for S10C,
SGD400-D S12C, 815C, 820C and
Flared nut B BN S10C, S12C, s15C S45C.
S45C, SWCH10R JIS G 3539 for
SWCH12R, SWCH10R and
SGD400-D SWCH12.
Fitting Tapped hole AS1 S$S5400, S10C, S12C | JIS G 4804 for SUM22,
A1 S15C, C3604, SUM24L and SUM43.
Tapped hole BS1 FC250 JIS H 3250 for C3604.
B1 SUM22 JIS G 5501 for FC250.
Tapped hole AS2 | 55400, S10C, S12C | JIS H 5202 for AC2A,
A2 FC250, C3604, AC2B, AC4C, AC4D and
Tapped hole BS2 AC2A ADC12.
B2 AC2B, ADC12, JIS G 3123 for
AC4C SGD400-D.
AC4D, JASO F404 for NBR.
SUM24L,SUM43
Flared male Nut Flared nut C CN S10C, S12C, S15C
pipe fitting SUM22, SWCH10R,
SWCH12R,
SGD400-D
Fitting Fitting C CSs $8400, S10C,
S12C,
S15C, C3604,
FC250,
SUM22
O-ring flared Nut O-ring flared DN S10C, S12C, S15C
pipe fitting nut SWCH10R,
SWCH12R
SGD400-D
Fitting O-ring flared DS $8400, S10C,
fitting S12C,
S$15C, FC250,
SUM22,
C3604
O-ring DR NBR

Remarks: Use of any material other than those shown in Table 4, shall be determined by the parties concerned.

4.5 Shapes, dimensions and geometric tolerance

Requirements are specified in Attached Tables 2 ~ 9. For flared nuts A and B, marking in
accordance with Attached Table 7 is preferred.

4.6 Appearance

Pipe fitting surface shall be smooth and be free of harmful defects such as cracks, burrs, scars and

rust which may impede practical application. The interior of the pipe fittings shall be kept clean and
protected from foreign substances.
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4.7 Surface treatment
Pipe fitting surfaces made of steel or aluminium shall be treated as follows or shall conform to the
requirements specified in JASO F412, Item 5.c.
4.7.1 Surface treatment of steel pipe fittings
Either of the following surface treatments shall be used for the surface treatment of pipe fittings
made of steel.
a) Ep-Fe/Zn 5C or Ep-Fe/Zn 8C as specified in JIS D 0201 (General Rules of Electroplating for
Automobile Parts).
Pipe fitting parts treated by electric zinc plating shall be subjected to removal of hydrogen
embrittlement as necessary.
b) For treatment with zinc chromate film, the coating mass shall exceed 160 mg/dmz.
Clogging may occur with pipe fittings treated with zinc chromate film due to peeling of the coated film.
Therefore, the use of zinc chromate shall be determined by the parties concerned.
4.7.2 Surface treatment of aluminum pipe fittings
The requirements specified in JIS H 8601 shall be met as necessary.
The film thickness of anodic oxide coating shall be determined by the parties concerned.
4.8 Screw thread type and accuracy
Requirements are as specified in Table 5. However, accuracy after surface treatment shall not be
applied to zinc chromate coating parts.

Table 5 Pipe fitting screw thread types

Accuracy
Screw thread type Before surface treatment After surface treatment
Male |  Female Male | Female
As specified in JIS B 0211
s Upper limit: s
Metric fine JIS B 0207 Maximum Within
pitch thread specified
69 6H allowable tolerance (6H)
dimensions. (4h)
Pipe thread JIS B 0203 As specified in JIS B 0203

4.9 Pressure resistance
Pipe fittings shall be capable of resisting the water pressure shown in Table 6 for a period of 5 min
without incurring rupture, leakage or other damage that may impede practical application.

Table 6 Pressure resistance of pipe fittings

Nominal size Water pressure
Flared type O-ring flared type
Less than 6.35 34.3 24.5
8~10 24.5 19.6
Over 12 14.7 —

4.10 Inspections
4.10.1 Shapes, dimensions and geometric tolerance
Inspections shall be performed as follows and shall meet the requirements specified in Item 4.5.
a) Shape and dimension Inspection
Direct measurement of shape and dimensions shall be performed by a limiting gauge or an equivalent
method. Geometric tolerance shall be measured as specified in JIS B 1071 or an equivalent method.
b) Surface roughness inspection
Measurement shall be performed as specified in JIS B 1071 or an equivalent method.
4.10.2 Appearance inspection

Requirements for visual inspection are as specified in Item 4.6.

Documents
4

Full document details: JSAE F402 2001


http://www.avadocuments.com/doc/jsae-f402-2001
http://www.avadocuments.com/doc/jsae-f402-2001

JASO F402:2001

4.10.3 Surface treatment inspection
Inspections shall be performed as follows and shall meet the requirements specified in Item 4.7.

However, thread parts are not required to be inspected.

a) Electric zinc plated parts Requirements are as specified in JIS D 0201.

b) Zinc chromate coated parts Surface film shall be dissolved in caustic soda and the difference in
mass before and after dissolving shall be divided by the sample surface area to obtain the adhered
mass per unit area.

c) Anodic oxidation coated parts Inspection requirements shall be determined by the parties
concerned.

4.10.4 Screw thread accuracy inspection

Inspection shall be performed as specified in JIS B 1071 or an equivalent method, and requirements
specified in Item 4.8 shall be met.

4.10.5 Pressure resistance inspection

Inspection shall be performed by applying water pressure, and the requirements specified in Item 4.9
shall be met.

Remarks: Fastening torque shall be determined by the parties concerned.

4.11 Designation

4.11.1 Pipe fitting designation

Pipe fittings shall be designated by Standard number, Standard title and type.
Example: JASO F402 Automobile parts - Flared pipe fitting Flared female pipe fitting

Standard number Standard title Type

4.11.2 Pipe fitting part designation
Pipe fitting parts shall be designated by Standard number, name or symbol of pipe fittings, nominal
diameter of applicable pipe or diameter of thread. If necessary, designation of the material and surface

treatment shall be added to the diameter of thread as follows:

Example: JASO F402 Flared nut A 4.75 M10 X 1 S15C Ep-Fe/Zn5C
|| || || || || ||
Standard No. Name Nominal diameter Diameter of thread Material Surface treatment
JASO F402 AN 4.75 M10 X 1 S15C Ep-Fe/Zn5C
|| || || || || ||
Standard No. Symbol Nominal diameter Diameter of thread Material Surface treatment

Related Standards

JIS Z 2371 Methods of Neutral Salt Spray Testing

JASO F 403 Flareless Type Tube Fittings for Automobiles

JASO Z 202 Glossary of Terms Relating to Pipe Fittings for Automobiles

1ISO 4038 Hydraulic braking system — Single flare pipes, tapped holes, male fittings and hose end
fittings
SAE J512 Automotive Tube Fittings
SAE J514 Hydraulic Tube Fittings
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Attached Table 1 Shape and dimensions of double flared (IDF) parts

Unit: mm
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NOTE: (2) B; shows minimum seal length.

N D? | B B> B3 Do D3 E4
osrinz'ga +0.07 +0.1 +0.2 | Minimum | +0.3 +0.35 +0.35 | Minimum
4.75 0.7 — 1.4 1 6.9 — 3.35 19

6 0.7 — 1.4 1 8.4 — 4.55 21
6.35 0.7 — 1.4 1 8.85 — 4.85 21
8 0.7 — 1.4 1.6 10.8 — 6.55 21
10 0.7 — 1.4 1.6 13.3 — 8.55 21
12 — 0.9 1.8 1.6 — 15.35 10.15 21
12.7 — 0.9 1.8 1.6 — 15.95 10.65 21
15 — 1.0 2.0 1.6 — 18.45 13.05 21
18 — 1.0 2.0 1.6 — 21.85 16.05 21

Remarks: Nominal size denotes the nominal diameter of the pipe to be applied.
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Attached Table 2 Flared nut A (AN)
Unit : mm

Roughness pum
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Note: (3) Undercutting at portion (a) depends on manufacturing method.
Di() [ DaC) Dy De Dy L L L S .
Nominal +0.15 +0.1 +0.2 +0.2 Minimum Nominal
size 0 69 0 size Tolerance | For reference
4.47 4.98 M10 X1 6.8 7.8 11 5 9 10 o 0 11.5
0.22
6.35 6.59 M12 X1 8.4 9.4 11 6 9 12 13.9
8 8.29 M14%X1.5 10.4 11.4 14.5 6 11.5 14 7(?27 16.2
10 10.29 | M16X1.5 12.4 13.4 14.5 8 11.5 17 19.6
12 23.29 | M20X1.5 14.8 16.4 15.5 8 12.5 22 0 25.4.
12.7 12.99 | M20X 1.5 15.2 16.4 15.5 8 12.5 22 —03% 25.4
NOTES: (4) Flared nut A is not applied to nominal size 6.
(5) Inside diameter D4 may be changed depending on the thickness of the pipe surface protection layer as
determined by the parties concerned.

Remarks: Nominal size denotes the nominal diameter of the pipe to be applied.
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Attached Table 3 Tapped hole A1, A2 (AS1, AS2)
Tapped hole A1 (AS1)
Unit: mm

Roughness pum
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Unit: mm
Tapped hole A2 (AS2)
Ls
Ls Tube seat
7.
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D5 D5 %9 D10 + 0111 5 L5 LG L7 Lg
N . N o o
6H 6H 04 *=0.3 1005 *=0.5 Minimum | Minimum
4.75 M10 X1 3.2 3.8 5 9.5 7.5 6 8.5
6.35 M12 X1 4.5 5.3 6.4 9.5 7.5 6 8.5
8 M14Xx1.5 5.5 6.8 7.6 11.5 9.5 8 10.5
10 M16X1.5 7.5 8.8 9.5 11.5 9.5 8 10.5
12 M20 X 1.5 9.0 10.5 — 12.5 10.5 9 11.5
12.7 M20 X 1.5 9.7 11.2 — 12.5 10.5 9 11.5
NOTE: (") Tapped hole A is not applied to nominal size 6.
Remarks: 1. Nominal size denotes the nominal diameter of the pipe to be applied.
2. Refer to Attached Table 6 for the tube seat.
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