JAPANESE AUTOMOBILE STANDARD

JASO F118: 1999

Automotive parts - Hexagon nut and washer assemblies

1. Scope

This Standard specifies hexagon nut and washer assemblies for automaobiles (herein referred to as nut

assemblies). Each nut assembly consists of a washer fitted on to a nut by such means as staking the

nut collar, to prevent the washer from separating from the nut.

Remarks: The term nut is applied, when the hexagon nut is referred to independent of the nut assembly. When

the washer is referred to separate from the nut assembly, it is designated by type; conical spring

washer, plain washer, or wave spring washer.

referred to collectively.

2. Applicable Standards

The term washer is applied when all types are

The publications listed in Attached Table 1 form a part of this Standard to the extent specified herein.

The latest issue of each publication shall apply.

3. Definitions

Definitions of terms used in this Standard conform to JIS B0101.

4. Types

The nut assemblies are divided into five types as indicated in Table 1 according to washer type.

Table 1 Nut Assembly Types
Nut Assembly Type Washer Type Property Class
Type 1 A Conical Spring (Regular) | 5N, 8N
B Conical Spring (Wide) 5N, 8N
Type 2 A Plain (Regular) 6N
B Plain (Wide) 6N
Type 3 Wave Spring 6N

5. Mechanical Properties
5.1 Nuts
Conform to Table 2.

Table 2 Mechanical Properties

Mechanical Properties

Property Class

5N 6N 8N

Proof Load Stress MPa 520 600 800
Hardness (max.) HV 302
HRC 30

Remarks: Property classes 5N, 6N, and 8N shall conform to JASO F102.

5.2 Washers
Conform to Table 3.
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Table 3 Mechanical Properties of Washers

Mechanical Properties

Washer Type

When tested as per | Conical Spring Plain Wave Spring

Table 11

Hardness HV390~ 480, or HV100 or more or | HY390~480 or
HRC 40~ 48. HRBS57 or more. HRC40~48.

Spring Recovery Satisfy after-test free —_— Satisfy after-test free
height h’ as per height h’ as per

Attached Table 2 Attached Table 4

Toughness No breaks or cracks _ No failure at a twist
angle below 90°
Remarks: Conical spring washers and wave spring washers shall be free of

excessive decarburization.

6. Shape, Dimension and Geometric Tolerance

Conform to Table 4.

Table 4

Shape, Dimension, and Geometric Tolerance

Nut Assembly Type Shape, Dimension,
Geometric Tolerance
Type 1 | A Conical Spring (Regular) As per Attached Table 2
B Conical Spring (Wide)
Type 2 | A Plain (Regular) As per Attached Table 3
B Plain (Wide)
Type 3 Wave Spring As per Attached Table 4

7. Threads
Conform to Table 5.

Table 5 Threads

8. Surface Conditions

Nominal Thread Size Threads
(mm) Type Class
8 or below JIS B0205 6H of JIS B0209
10 or more JIS B0207 6H of JIS B0211
Remarks: Thread accuracy of the nut collar shall be determined by the parties

concerned.

Conform to the requirements of 11 and the following.

a) Allowable limits for surface defects are specified in Table 6.

b) Defects that may impede use, such as flushes, burrs, and rust are not permissible.

¢) Cracks on the nut collar which may take place during washer fitting are permissible if they do not

impede use.

Table 6 Allowable Limits of Surface Defects

Surface Defect

Allowable Limits

Tempering Crack

Unacceptable regardless of dimensions or location.

Forging or
Inclusion Cracks

(a) When extending whole width of bearing surface, shall not exceed 2 in
number and 0.05d depth.

(b) Shall not extend to thread via initial ridge of complete thread.

(c) When on initial ridge of complete thread, shall not exceed 0.5H height.

Cracks on Washer
Retainer Section

Shall be limited to base or hub where the washer is securely retained.

Shear Burst

(a) Acceptable on side surface of nut but shall not extend to bearing surface
of the nut.

(b) When on intersecting of two side faces, shall not reduce width across
corners below minimum standard.

Burst

(a) Acceptable even if extended to chamfered circle.
Unacceptable when caused by the material and occurring in relation to a
seam.

(b) Shall not alter specified width across corners when on intersecting lines
of side faces.

(¢) Cracks on a line where top or bottom surface intersects side surface

shall not exceed 0.25+0.025 s mm width.
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Table 6 Allowable Limits of Surface Defects(Continuation)

Surface Defect Allowable Limits

Seams Shall not exceed 0.05d depth for all nominal thread sizes.

Folds Acceptable

Voids Shall not exceed 0.02d (max. 0.25mm)depth.

Tool Marks Roughness of bearing surface shall not exceed 3.2 m Ra as per JIS B0601.
Acceptable on other surface.

Damage (e.g. sink, scratch, nick or gouge, and groove)
Shall not impede use.

Remarks: 1. Types and allowable limits of the surface defects conform to JIS B1042.

2. dindicates the nominal nut size (mm), H the thread ridge height (mm), and s the width across flat.

9. Materials

9.1 Nut

Chemical compositions of materials for the property class of nuts shall conform to Table 7.

When a nut satisfies all the mechanical properties of Table 2, its chemical compositions may be
changed subject to agreement between the parties concerned.

Table 7 Chemical Composition

Property Class Chemical Compositions (%)
C (Max) P (Max) S (Max)

5N, 6N 0.50 0.110 0.150

8N 0.58 0.060 0.150

9.2 Washer
It is recommended that washer materials conform to Table 8.

Table 8 Materials

Type of Washer Materials
Conical Spring S50CM~S70CM of JIS G3311
Plain SPCC of JIS G3141 or SPHC of JIS G3131
Wave Spring SWRH57~8SWRH72 of JIS G3506

Remarks: Hot rolled materials used for conical spring washers shall be equivalent to S50CM~S70CM.

10. Surface Treatment

Heat treatment of nut assemblies, if performed, shall conform to Table 9.

When conical spring washers and wave spring washers are plated, hydrogen embrittlement removal
must be performed. The conditions applied are subjected to agreement between the parties

concerned.
Table 9 Surface Treatment
Surface Treatment Symbols(") for Plating Types Applicable Standards
Electro- Colored Chromate Ep-Fe/Zn 5C [MFZn 5 C] or Conform to JIS D0201
galvanizing Ep-Fe/Zn 8C [MFZn 8 C]
Green Chromate Ep-Fe/Zn 8G [MFZn 8 G]

Note (') The conventional symbols indicated in brackets may be used.

11. Finishing Grade
Nut assemblies shall conform to Table 10. Thread parts shall be finished to assure smoothness.

Table 10 Finishing Grade

Part Surface Roughness
Nut Top and Side Surfaces 6.3 y mRa
Washer Bearing Surface 6.3 y mRa

Remarks: Surface roughness shall conform to JIS B0601.
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