JAPANESE AUTOMOBILES STANDARD

1.Scope

Waved spring washers

JASO F302/JSMA: 2000

This Standard sets the specifications for waved washers and waved spring washers used in automobiles
for adjustment and tightening.

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 B1091:
JIS D0201:
JIS G3506:
JIS G4802:
JIS H8610:
JIS 22244:
JIS 22245:
JASO F109:

3. Types
Washer types sha

Fasteners — Acceptance Inspection

Automobile parts — General Rules of Electro Plating
High Carbon Steel Wire Rods

Cold —rolled Steel Strings for Springs

Electroplated Coatings of Zinc on Iron on Steel
Vickers Hardness Test — Test Method

Rockwell Hardness Test — Test Method

Bolts or Screws and Washer Assemblies

Il be as specified in Table 1.

Table 1 Washer Types

Type Use Size Classification Ref. (Atch’'d Table)
Waved adjustment 1 A1 1
2 A2 1
3 A3 2
tightening 1 B1 3
2 B2 4
Waved spring (") tightening 1 c1 5

Note. (1): Built-in

4. Performance
4.1 Hardness

types shall comply with JASO F109.

Washers shall be tested as specified in [tem 9.1 of this Standard, and the hardness after heat treatment
shall comply with the specifications indicated in Table 2.
Washers shall be free of excessive decarburization.

Table 2 Washer Hardness

Type Hardness
Waved HV410 to 510 or
HRC 42 to 50
Waved spring HV390 to 480 or
HRC 40 to 48

4.2 Spring Action
All washers shall be tested as specified in Item 9.2 of this Standard. Adjustment washers shall have a
basic free height size (H) no smaller than that specified in Attached Tables 1 and 2. Waved washers
used for tightening shall have a free height size after the compression test no smaller than that
specified in Attached Tables 3 and 4. Waved spring washers shall have a free height size after the
compression test no smaller than that specified in Attached Table 5.
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4.3 Strength

Adjustment washers shall maintain structural integrity when subjected to the collapse test specified in
Item 9.3 of this Standard. Waved spring washers shall maintain structural integrity when subjected to
any angle less than 90° in the torsion test specified in Item 9.4 of this Standard.

5. Shapes & Dimensions

Washer shape and dimension requirements are specified in the attached tables as follows:
Waved washers (adjustment) - Attached Tables 1 and 2

Waved washers (tightening) - Attached Tables 3 and 4

Waved spring washers - Attached Table 5

6. Appearance

6.1 Waved Washers

Waved washers (adjustment & tightening) shall meet the following appearance standards:

Surfaces shall be smooth and shall be free of cracks, strains, rust and any other defects that may
impede effective use.

6.2 Waved Spring Washers

Waved spring washers shall meet the appearance standards specified in Item 6.1 of this Standard, as
well as the following: Surfaces shall be free of sharp edges on the outside periphery, washer splits
shall be free of burrs and staggers, and the split shall be on the upward side of the wave when screwed
down against the washer.

7. Materials

Washers shall normally be made of the materials specified in Table 3. Use of other materials may be
determined by agreement between the supplier and user. Patenting treatment may be applied to
materials for waved spring washers.

Table 3 Washer Materials

Type Material
Waved S60C-CSP, S65C-CSP, S70C-CSP or
SK5-CSP of JIS G4802
Waved spring SWRHS57 (A- B), 62 (A- B), 67 (A- B),
72 (A- B), 77 (A- B) of JIS G3506

8. Surface Treatment

The applied washer surface treatment shall be Ep-Fe/Zn5/CM [MFZn5-C] as specified in JIS D 0201 and
H8610. Use of any other treatment must be recorded. Electroplated washers shall be treated for
brittleness elimination as soon as possible and no later than four hours after plating is completed. This
treatment may be omitted when patenting treatment is applied.

9. Test Methods

9.1 Hardness Test

The hardness test shall be conducted in accordance with JIS Z2244 or JIS Z2245. Waved spring
washers shall be measured as shown in Figure 1. The bolt and nut or corresponding jib fitted to the
inside of the washer shall be used for tightening. Confirm that the washers are aligned for both outside
diameter and wave direction. Grind the outside surface of the washer, parallel on both sides, and
measure the same surface for hardness. The Vickers or Rockwell 15N test method shall be applied.
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Ground surface

Fig. 1 Hardness Test - Surface to be Measured

9.2 Compression Test

Adjustment washers shall be compressed to the height specified in Table 4. Tightening and waved
spring washers shall be compressed by three consecutive 1-second applications of the test loads
specified in Table 5. Free heights shall be measured following compression.

Table 4 Compressed Height - Adjustment Washers

Unit: mm
A1 & A2 | A3
Nominal |Height Nominal |Height Nominal |Height Nominal |Height Nominal |Height Nominal |Height
size size size size size size
4 0.7 12 1.9 4 0.4 8 0.8 12 1.1 18 1.6
5 0.8 14 2.3 5 0.5 8L 1.0 12L 1.5 18L 2.0
6 1.1 16 3.0 5L 0.6 10 0.9 14 1.3 20 1.9
7 1.1 18 4.1 6 0.6 10L 1.2 14L 1.6 20L 2.5
8 1.3 20 5.0 6L 0.8 16 1.5
10 1.7 7 0.6 16L 2.0

Table 5 Test Loads - Tightening and Waved Spring Washers

Nominal Load
size kN
4 3.5
5 5.9
6 8.2
8 15
10 24
12 34
14 47
16 64
18 79

9.3 Collapse Test Waved washers for adjustment shall be consecutively compressed 3 times by
applying the test loads shown in Table 6, and then be checked for breakage.
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