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GENERAL MOTORS ENGINEERING STANDARDS

Engineering

METRIC HARDENED SMALL FLAT WASHERS
GENERAL SPECIFICATIONS

F122
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All dimenwons are 1n mm.
A B [ GM PART NUMBERS
Nominal CARBON STEEL {HARDENED;
Washer Ins1de Cutside Thickness
1 Diameter Diameter Finish
Size
Plain Zinc Phosphate
Max Man Max Man Max Min Chromate Coated
1.6 2.09 1.95 3.5¢ 3.20 0.70 0.50 11511506 11508780 11511523
2 2.64 2.50 4.50 4.20 0.90 0.60 11511507 11508781 11511524
2:5 3.14 3.00 5.00 4.70 0.90 0.60 11511508 11508782 11511825
3 3.68 3.50 6.00 5.70 0.90 0.60 11511509 11508783 11511526
3.5 4.18 4.00 7.00 6.64 1.20 0.80 11511510 11508784 11511527
4 4.88 4.70 8.00 7.64 1.20 0.80 11511511 11508785 11511528
H 5.78 5.50 9.00 8.64 1.40 1.00 11511512 11508786 11511529
6 6.87 6.65 11.00 10.57 1.7% 1.20 11511513 11508787 11511530
8 $.12 8.90 15.00 14.57 2.30 1.60 11511514 11508788 11511531
10 1l.12 10.85 18.80 18.28 2.30 l.60 11511515 11508789 11511532
12 13.57 13.230 20.00 19.48 2.80 2.00 11511516 11508790 11511533
14 15.52 15.25 25.40 24.898 2.80 2.00 11511517 11508791 11511534
16 17.52 17.25 28.00 27.48 3.50 2.50 11511518 11508792 1151153S
20 22.13 21.80 34.00 33.38 4.00 3.00 11511519 11508793 11511536
24 26.12 25.60 39.00 38.38 4.60 3.50 11511520 11508794 11511537
30 33.02 32.40 50.00 49.38 5.10 4.00 11511521 11508795 11511538
36 3g.92 38.30 60.00 $0.80 5.60 4.50 11511522 11508796 11511539

1 Nominal washer sizes are intended for use with corresponding nomunal screw, bolt or nut sizes.
Metnc Hardened Small Flat Washers must conform to General Specifications.

1 GENERAL. This standard covers Metric Hardened
Small Flat Washers intended for use in place of helical spring
lock washers in applications where 1t is desired to provide a
flat, uniform and/or hardened bearing surface for threaded
fasteners to seat upon.

2 DESIGNATION. Metric small flat washers shall be
designated by the nominal size and, to avoid possible
confusion with the numbered sizes of inch senies washers, it is
recommended the signifier *mm™ be included following the
whole number nominal metric washer size for designations up
to and ncluding 12 mm. The nominal washer sizes hsted in
the dimensional tabulation indicate that the washers are
intended for use with the corresponding screw, bolt or nut
sizes.

3 MISCELLANEOUS DIMENSIONS. The following re-
quirements supplement the tabulated dimensions and shall
apply to the respective washer features:

3.1 Inside Diameter. The inside diameters specified have
been established to maximize the beanng area and for some
sizes may permit bolt fillets to contact the washer inside edge
before full seating takes place. In all such cases, however, the
actual contact will be mimimal and minor metal deformation
will occur so that full beaning surface contact will be achieved
at normnal clamp ioads. Some closeness of fit mayv occur
where heavy coatings or platings on either, or both, the
washers and mating fasteners are involved.

3.1.1 Inside Diameter Profile. As a result of the punching
process, the mside diameter of washer generally comprises
three distinct sections. On the punch entry side of washer
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there is a drawing of the material resulting in a rounded
corner section, followed by a substantially parallel section,
and finally at the punch exit side a tapered breakout occurs.
See Figure 1. The inside diameter measured throughout the
parallel sided portion of hole shall be within the specified
diameter limits. The inside diameter measured at the face of
washer on the breakout side may exceed the specified
maximum limit by a maximum taper allowance equivalent to
0.25 times the specified maximum washer thickness for the
respective washer size and series. (See values listed in
Tabie 1.)

PUNCH ENTRY A -l

SIDE ~———— [-C
E
|

PUNCH EXIT A MAX + 25 C MAX —e=— PERMISSIBLE MAX
SIDE INSIDE DIAMETER

ON EXIT SiDE

TABLE 1 (mm)

Breakout
Nominal Total g::i:::;n Inside
Washer Runout Diameter!
Saize FIM
Max Max
1.8 0.2¢ ¢.25 2.26
2 Q.24 0.25 2.86
2.5 Q.30 0.2%5 3.136
3 0.30 0.2% 3.%0
3.5 0.30 0.25 4.48
4 0.36 0.25 5.18
H 0.36 0.25 6.13
6 0.36 0.25 7.31
8 0.42 0,25 9.70
10 0.42 0.25 11.70
12 0.50 0.25 14.27
14 0.50 0.25 16.22
16 0.50 Q.28 18.40
20 0.92 0.34 23.13
24 0.92 0.39 27.27
30 1.40 0.50 34.30
16 1.40 0.680 40.32

FIGURE 1 - WASHER SECTION

3.2 Concentricity. The inside and outside diameters of the
washers shall be concentric within a total runout limit as
specified in Table 1 for the respective washer sizes.

3.3 Flatness. Variation from flat, excluding edge rounding
and edge burrs, determined by laying the washer on a surface
plate with the convex side up and measunng the maximum
rise, shall be within the limits specified in Table 1.

4 MATERIAL AND PROCESSING. The through hard-
ened flat washers shall be made from scale free SAE 1050 to
1080 carbon steel, heated, quenched and tempered to 40 to 45
HRC, or equivalent. (For washers having a mimmum thick-
ness of 0.80 mm, or less, the hardness shall be 70.4 to 73.1
HRA))

5 FINISHES. As designated by part number, washers
shall be furnished plain, plated or coated in accordance with
the respective GM specifications. Where identification of
these washers is required, zinc chromate plating having the
normal yellow or gold color shall be specified.

1 Values are equal fo 0.01 times maximum washer OD or 0.25 mm,
whichever 1s greater.

5.1 Plain Steel. Unless otherwise specified by user, plamn
finish washers shall be supplied with a light oil film.

5.2 Determnant of Plating Thickness. The thickness of the
plating or coating on flat washers shall be as determined on
the flat surface approximately midway between the 1nside and
outside dirameters.

5.3 Relief of Embrittlement. Hardened carbon steel wash-
ers which are plated with metal or otherwise processed as to
be subject to hydrogen embrittlement shall be suitably treated
to relieve such embrittlement in accordance with the refer-
enced plating specifications.

6 WORKMANSHIP. Washers shall be clean (free of dirt,
rust, foose scale and foreign substances) and shall be devoid of
cracks, sharp edges and surface imperfections that mught
affect their serviceability. The height of any burrs shall not
exceed 13 um for the 1 6 and 2 mm washer sizes nor be
greater than the equivalent of 0.02 times the actual washer
thickness for washer sizes 3 mm and larger.
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