JAPANESE AUTOMOBILE STANDARD JASO F120: 1999

Automotive parts - Tapping screw

and plain washer assemblies

1. Scope

This Standard specifies steel tapping screws and plain washer assemblies (herein referred to as tapping
assemblies) used in automobiles.

Remarks: The tapping assembly is characterized by a plain washer (herein referred to as the washer) which has
been incorporated in the tapping screw blank before the screw is thread-rolled, to prevent the washer from separating

from the tapping screw body.

2. Applicable Standards

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

The latest issue of all publications shall apply, except for those showing the year of publications, in which
case only the indicated edition shall apply.

JIS B0101 Screw Threads and Fasteners - Vocabulary

JIS B1007 : 1987 Threads and Thread Ends for Tapping Screws

JIS B1012 Cross Recesses for Screws

JIS B1055 : 1995 Tapping Screws - Mechanical Properties

JIS B1071 Method of Verification for Size and Geometry of Threaded Fasteners
JIS B1091 Fasteners - Acceptance Inspection

JIS D0201 Automobile Parts - General Rules of Electroplating

JIS G3131 Hot-Rolled Mild Steel Plates, Sheets and Strips

JIS G3141 Cold-Reduced Carbon Steel Sheets and Strips

JIS G3539 Carbon Steel Wires for Cold Heading and Cold Forging

3. Definitions
The definitions of the major terms used in this Standard conform to JIS B0101.

4. Type

The type of the tapping assembly shall be determined by the type of tapping screw body and washer
combined to form the assembly as marked with a circle O in Table 1. The type of the tapping screw
body shall be determined by the classification of the head shape and form of the threaded portion.

Table 1 Types of Tapping Assemblies

Type of Tapping Screw Body Type of Washer Attached
Head Shape Classification by form of threaded portion | Type | Type Il | Type Il Table
Classification Symbol
Pan P Class 1 Class 2 Class 4 @) O — 1
Truss T — O O 2
Hexagon H O O O 3
Symbol 1 2 3 S M L —

Remarks: Classification by form of threaded portion conforms to the Annex of JIS B1007.

5. Performance
5.1 Screw

Shapes and dimensions of the threaded portion of the tapping assembly shall be in accordance with the
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Annex of JIS B1007 (Shape and Dimensions of Threads Classes 1 to 4 of Tapping Screws).
5.2 Mechanical Properties
Conform to Table 2.

Table 2 Mechanical Properties of Tapping Assemblies

Unit: mm
Nominal Screw Diameter 4 | 5 6
Case depth Min. 0.10 0.15
Max. 0.23 0.28
Torsion Class 1 Min. 3.5 6.5 11.8
strength Class 2 3.5 7.1 12.8
Class 4
Hardness Surface Min. 450HVO0.3
Max. —
Core Min. 200HVO0.3
Max. 400HVO0.3
Microstructure In test of 8.1, following heat treatment; normal condition, no abnormalties ie:
ferrite strips.
Thread-forming capability In test of 8.1, body forms internal thread with no deformation on screw thread
of tapping screw body.
Head toughness In test of 8.1, body may cause cracks in threaded portion. Head in tact; no
cracks at underhead fillet.
Toughness of washer In test of 8.3, no cracks.

5.3 Cross Recesses
Shapes and dimensions shall conform to type H of JIS B1012.
5.4 Surface Treatment
Conform to Table 3.
Assemblies with zinc electroplating shall be treated for hydrogen brittleness within 4 hours after zinc
electroplating, at a temperature of 180°C~230°C. Specific temperature and duration of treatment shall be
determined by the parties concerned.
Table 3 Surface Treatment

Type of Surface Treatment Plating Plating Symbol Symbol Applicable
Thickness Standard
Min. 2z m
Zinc Gloss chromate 5 Ep-Fe/Zn5B B JIS D0201
Electroplating [MFZn5B]
Colored Ep-Fe/Zn5C C
chromate [MFZn5C]
Black chromate Ep-Fe/Zn5K K
[MFZn8G]
Green chromate 8 Ep-Fe/Zn8G G
[MFZn8G]
Zinc Chromic — M M D —
Acid Compound
Coating

Note(') Repetitions of treatment, deposit, and corrosion resistance of zinc chromic acid compound coating

shall be determined by the parties concerned.

5.5 Surface Condition

Surfaces of the tapping assembly and the washer shall be smooth and free of any defects that are
detrimental to actual use such as cracks, scars, burrs, flush, rust, and excessive accumulation of zinc
chromic acid compound coatings.

5.6 Washer Assembly Condition

The plain washer shall rotate freely but shall not be easily disengaged from the threaded portion. Further,
there shall be no interference which might affect serviceability between the underhead fillet of the tapping
screw body and the inside surface of the washer.
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6. Shapes and Dimensions
Shapes and dimensions of the tapping assembly shall conform to Attached Tables 1~4.

7. Materials and Heat Treatment

As a general rule, conform to Table 4. The tapping screw body shall be provided with carburizing
quenching and tempering.

The washer may be carburized provided that the provisions of 5.2 are satisfied.

Table 4 Materials

Section Material
Tapping Screw Body SWCH12A~22A or SWCH12K~22K of JIS G3539
Washer SPHC of JIS G3131 or SPCC of JIS G3141

8. Inspections
8.1 Mechanical Properties of Tapping Screw Body
Test methods shall conform to Table 5§, and the results shall meet the requirements of 5.2.

Table 5 Test Types

Test Items Mechanical Properties Applicable Standards
Hardness Surface 4.2.1(1)(Surface hardness test), Annex 1, JIS B1055
Case 4.2.1(2)(Core hardness test), Annex 1, JIS B1055
Case depth 4.2.2 (Case depth test), Annex 1, JIS B1055
Microstructure 4.2.3 (Microstructure test), Annex 1, JIS B1055
4.2.4
4.2.5
4.2.

Thread-forming (Drive test), Annex 1, JIS B1055
Torsional strength (Torsional strength test), Annex 1, JIS B1055
Head toughness 6 (Head toughness test), Annex 1, JIS B1055

Remarks 1. Tests for thread-forming, torsional strength, and head toughness shall be performed

with the washer assembled onto the tapping screw body.

2. The head toughness test does not include evaluation of the washer.

8.2 Shapes and Dimensions

8.2.1 Screws

Screws shall be inspected by direct measurement, through use of limit gauges, or by other means.

Results shall meet the requirements of 5.1.

8.2.2 Cross Recesses

a) The sunk depth of gauge, q, shall be measured in accordance with 3.2.2 (Penetration Depth q of Depth
Gauge for Cross Recess Type H) of JIS B1012 and the values must conform to (q) in Attached Tables
1~3. The wing length m of the cross recess is not subject to inspection.

b) The grip between the cross recesses and the gauge shall be examined in accordance with 3.2.3 (Grip
Between Type H Cross Recesses and Gauge) of JIS B1012. The tapping assembly not fall off by its
own weight. Screws with a nominal length (/) 4 times or more the nominal diameter are not subject to
inspection.

8.2.3 Other parts

Inspection of parts other than the threaded portion and the cross recesses, and inspection for geometrical

tolerances shall be performed by one of the following measuring methods:

a) Specific for the dimensions of each part

b) For geometrical tolerances specified in JIS B 1071

¢) Other suitable methods

Results shall meet the values of Attached Tables 1~3. Inspection of products provided with zinc chromic

acid compound coating shall be subject to agreement between the parties concerned.
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8.3 Washer Toughness
The tapping assembly shall be inserted into a jig as shown in Fig. 1. The load specified in Table 6 shall
be applied to the head portion for 15 seconds in the axial direction. Visually examine the washer for

cracks. The result must satisfy the requirements of 5.2.

Table 6 Load for Washer Toughness Test

Unit: kN
Nominal Diameter of Screw Load
4 4
5 6.4
6 9.3
(%)
Unit : mm
Nominal Diameter of Screw | Diameter (D) Tolerance
4 4.5 +0.18
5 5.5 0
6 6.6

Note(?) Hardness of jig shall be 50HRC or above.
Fig. 1 Jig for Washer Toughness Test

8.4 Assembling Condition of Washer

Visually examine interference between the underhead fillet and the inside diameter of the washer. Apply

tangential force to the outer periphery of the washer by manually pinching the head of the tapping

assembly to direct the screw end downward. The results shall meet the requirements of 5.6.

8.5 Surface Treatment

a) Zinc electroplating shall be inspected in accordance with JIS D0201 and the results shall meet the
requirements of 5.4. This inspection does not apply to the threaded portion.

b) Inspection of chromic acid compound coating shall be subject to agreement between the parties
concerned.

8.6 Surface Conditions

Surface conditions shall be inspected visually and the results shall meet the requirements of 5.5.

8.7 Acceptance

Unless otherwise specified, conform to JIS B1091.

9. Designation
The tapping assembly shall be designated by the standard number or name, the type, the nominal
diameter multiplied by nominal length of the screw, and the surface treatment (4).
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Example 1. JASO F120 H2L 6x20 C
Example 2. Automotive Parts —
Tapping screw and
plain washer assemblies P1L 5x16 D
Q) *
Standard number Head shape Nom. dia. x /Surface treatment \
or name Threaded portion form Nom. length of screw C: Zinc electroplating
Washer type dx. S5pum+

H:Hexagon, 2:Class 2, L: Type Ill colored chromate

P: Pan, 1: Class 1, L: Type 1l D: Zinc chromic acid

\ compound coating/

Notes: (%) The head shapes, the threaded portion forms, and the washer types shall adopt the symbols of Table 1.

(*) Surface treatment shall adopt the symbols of Table 3.
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