JAPANESE AUTOMOBILE STANDARD

JASO F403:2002

1. Scope

Automobile parts — Flareless tube fittings

This Standard shall be applied to tube fittings used for flareless metal tubes for automobile pipings

(herein referred to as tube fittings).
NOTES: (') As specified in JASO M101.

Normative references

The following referenced documents are indispensable for the application of this document.

JIS B 0203
JIS B 0207
JIS B 0211
JIS B 1071
JIS D 0201
JIS G 3101
JIS G 3123
JIS G 3539
JIS G 4051
JIS G 4804
JIS H 3100
JIS H 3250
JIS H 4000
JIS H 5120
JIS H 5301
JASO M101

3. Types

The

latest edition of the referenced document (including any amendments) applies.

Taper pipe threads

Metric fine screw threads

Limits of sizes and tolerances for metric fine screw threads
Method of verification for size and geometry of threaded fasteners
Automobile parts — General rules of electroplating

Rolled steels for general structure

Cold finished carbon and alloy steel bars

Carbon steel wires for cold heading and cold forging

Carbon steels for machine structural use

Free cutting carbon steels

Copper and copper alloy sheets, plates and strips

Copper and copper alloy rods and bars

Aluminium and aluminium alloy sheets and plates, strips and coiled sheets
Copper and copper alloy castings

Zinc alloy die castings

Metal pipes for automobile tubing

The two following types of tube fittings shall be used depending on the coupling method.
(1) Nipple tube fittings as specified in Attached Tables 1 and 2.
(2) Eye joint tube fittings as specified in Attached Tables 3 and 4.

4. Names and symbols

Names and symbols of tube fittings shall be as specified in Table 1.

Table 1 Names and symbols of tube fittings
Type Name Symbol Attached table Major applications (For reference)
Nipple nut GN 1
Nipple Ball nipple GF1
Ball nipple connector GCs1 9 Brake, fuel, lubricating and steering
Ball nipple union GU1 systems
Eye IF 3
Eye joint Eye bolt 1B 4
Eye gasket 1G

5. Part combinations

Combinations of tube fitting parts shall be as specified in Table 2.

Table 2 Part combinations for tube fittings
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Type Symbol Part Combinations
1 2 3 4
Connector Union Fitting Bolts and nuts Gasket
Nipple G GCS1 GU1 GF1 GN —
Eye joints | — IF 1B - |G
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6. Materials
Materials for tube fittings shall be as specified in Table 3.

Table 3 Materials

Type Name Symbol | Materials Reference Standards
Nipple nut GN S$S400, S10C, S12C,
S15C, SUM21,
Ball nipple GF1 SUM22,C3604, SGD400-
D
JIS G3101 for SS400
Nipple Ball nipple 55400, $10C, S12¢€, JIS G4051 for S10C, S12C, S15C, S25¢C,
GCS1 S15C, C3604, CAC201,
connector SUM21. SUM22 S40C, and S45C
SS400181OC S12C JIS G3539 for SWCH10R and SWCH12R
Ball nipple QU1 S15C 103604’ SUM2’1 JIS G4804 for SUM21, SUM22, and SUM24L
union SUM2,2 ’ ’ JIS H3250 for C3604
$5400, 510G, S12C, JIS G3123 for SGD400-D
JIS H5301 for ZDC2
S15C, SWCHI10R,
Eye IF SWCH12R. SUM21 JIS H5120 for CAC201
SUM22 ' ’ JIS H3100 for C1100P
Eye joints $S5400, S10C, 525C, JIS H4000 for A1200P
Eye bolt 1B S40C, S45C, SWCH10R,
SUM24L
Eye gasket G C1100P, A1200P

Remarks: Use of any materials other than those specified in Table 3 shall be determined by the parties concerned.

7. Shape, dimensions and geometrical tolerance
Shape, dimensions and geometrical tolerance of tube fittings shall be as specified in Attached
Tables 1 through 4.

8. Quality
8.1 Appearance
The surface of the tube fittings shall be smooth and be free of defects including cracks, burrs, flaws,
rust or other defects detrimental to practical application.
Interior of the tube fittings shall be clean and be free of foreign substances.
8.2 Surface treatment
The surface of tube fittings made of steel shall be treated by one of the following methods.
a) Electroplating Ep-Fe/Zn5C or Ep-Fe/Zn8C specified in JIS D0201.
Electroplated joints shall be treated with hydrogen embrittlement removal as necessary.
b) Zinc chromate organic coating: Adhesion mass shall be more than 160 mg/dm?.
Care shall be given when using tube fittings subjected to zinc chromate organic coating to avoid
clogging caused by peeling film.
8.3 Thread types and accuracy
Types and accuracy of threads for tube fittings shall be as specified in Table 4. However, accuracy
after surface treatment is not applicable to those treated by zinc chromate organic coating.

Table 4 Thread types and accuracy

Accuracy
Type Before surface treatment After surface treatment
Male | Female Male \ Female
To conform to JIS B0211
Metric screw JIS B 0207 6g 6H Upper limit = maximum Within specified
allowable dimension (4h) tolerance (6H)
Taper pipe JIS B 0203 To conform to JIS B0203

8.4 Pressure resistance
When a liquid pressure specified in Table 5 is applied to the tube fittings and held for five minutes, it
shall not cause defects such as bursting, leakage or other defects detrimental to practical application.
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Table 5 Pressure resistance

Unit: MPa
Nominal diameter Liquid pressure
Less than 6.35 24.5
8~10 19.6
12~15 14.7
18 9.8

9. Inspection
9.1 Shape, dimensions and geometrical tolerance
Tube fittings shall be inspected as specified below to assure conformity to 7.
a) Shape and dimension inspection
Shape and dimension shall be inspected by direct measurement, limit gauge or other applicable
method, and geometrical tolerance shall be inspected in accordance with JIS B 1071 or an alternative
method.
b) Surface roughness
Surface roughness shall be inspected in accordance with JIS B 1071 or an alternative method.
9.2 Appearance
Appearance shall be inspected visually to assure conformity to 8.1.
9.3 Surface treatment
Surface treatment shall be inspected as specified below to assure conformity to 8.2. The thread
section is subject to inspection.
a) Electroplated parts
Electroplated parts shall be inspected in accordance with JIS D 0201.
b) Zinc chromate organic coated parts
Caustic soda shall be applied to dissolve coated film on parts treated with zinc chromate organic
coating. The difference of mass before and after dissolution shall be divided by the surface area of the
sample to obtain the adhesion mass per unit area.
9.4 Thread accuracy
Threads shall be inspected for accuracy in accordance with JIS B 1071 or an alternative method to
assure conformity to 8.3.
9.5 Pressure resistance
Liquid pressure shall be applied to assure conformity to the pressure resistance specified in 8.4

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

10. Designation
10.1 Tube fitting designation
The tube fittings shall be designated by Standard number and name and by type.

Example: JASO F403 Automobile parts - Flareless Tube Fittings Nipple tube fittings

Standard No. Standard Name Type

10.2 Tube fitting part designation

Tube fitting parts shall be designated by Standard number, name or symbol of tube fitting, nominal
diameter of applicable pipe, and thread diameter.

Material and surface treatment shall be entered after thread diameter if required.

Example: JASO F403 Ball nipple 4.74 M12 x 1 S15C EP-Fe/Zn5C
Standard No. Name Nominal diameter Thread diameter Material Surface treatment
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Example: JASO F403 GF1 4.74 M12 x 1 S15C EP-Fe/ZnbC

Standard No. Symbol Nominal diameter Thread diameter Material Surface treatment

Reference Standards:

JASO F402 Flared type tube fittings for automobiles

JASO 2202 Glossary of terms relating to pipe fitting for automobiles

SAE J512 Automotive tube fittings

SAE J514 Hydraulic tube fittings

1ISO 4038 Road vehicles — Hydraulic braking systems-pipes, tapped holes, male fittings and

hose end fittings.
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Attached Table 1 Nipple nut and ball nipple

GN (Nipple nut) GF1 (Ball nipple)
' 6.3
L = 0.2 ke \/
etr—i=
S mn
30°
By ~ - & ~
‘ [a 3 ﬁI '_‘“‘o’/L_ <
w4
7
h
R - . 3 L
—+ 4 93 Hig $l &
||/
31 \ d
K
Unit: mm
Nominal d GN GF1
diameter s e m D, D, D, s, K L d, d, dy h, h, 1
Ref. Tolerance|(Approx.) Ref. Tolerance Ref. Tolerance|Ref. Tolerance
size size size size
4.75 M12x1 17 0 19.6 7 6.7 +0.15 12.5 17 5 8 10 4.9 +0.15 6.5 o] 9.2 5 3.4 10
0.25 0 0 0.1
6.35 |M14x1.5 19 0 21.9 8 8.2 15 19 75 | 105 13 6.5 8 10.7 5 3.9 11
0.35
8 M16x1.5| 22 25.4 8 9.7 17 22 75 | 105 13 8.1 9.5 12.5 5 4.2 11
10 M20x1.5| 27 31.2 9 12.5 +0.1 21 27 8 11 14 10.1 12 15 55 5 12.5
o]
12 M22x1.5] 30 34.6 9 14.5 23 3 8 11 14 12.1 14 17 55 52 | 125
12.7 [M22x1.5] 30 34.6 9 15 23 30 8 11 14 12.9 14.5 18 55 55 | 125
15 M27 x1.5| 32 o] 37 12 18.5 28 32 10 14 18 15.1 18 23 8 8 18
0.4
18 M30x1.5| 36 41.6 12 215 31 36 10 14 18 18.1 21 26 8.5 8.5 18.5

Remarks: Nominal diameter is for that of the pipe to be applied.

Diagram of coupling: Ball nipple tube fitting
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