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GENERAL MOTORS ENGINEERING STANDARDS I Engineering

METRIC FLAT WASHERS
(GENERAL PURPOSE)
GENERAL SPECIFICATIONS
Fi120

Al Jimensions are in mm.

A 8 i c GM PART NUMBERS
Nominal ICARBON STEEL (SOFT)
o Washer Inside Qutside
;:::fr Series Diameter Diameter Thickness Pinis:
‘ Phosphate
Max : ¥ir ¥ax vir Max Min Plain Zine Coated
Narrow z.09 1.95 4.00 3.70 6.70 £.50 11500230 11506247 11500264
1.6 Regular 2.9% 1.95 5.0 k.70 0.70 £.58 11500281 11500298 11500315
Wide 2.0 P 6.00 5.70 2.90 c.€0 11500332 | 11500345 | 11500358
Narrow 2.64 2.5 5.00 %.7C c.90 0.60 11500232 11500248 11500265
H Regular 2.6L 2.50 £.0¢C 5.70 0.90 G.60 11500282 11500298 11500316
Wide 2.€- 2.5¢ &.00 7.64 9.92 0.60 11500333 11502346 11500359
Narrow 3.3 3.0C 6.00 5.70 e.90 2.65 11500232 11500246 11500266
2.5 Regular 358 3.00 £.¢3 7.€u ©.92 2.66 11500283 11500300 11500317
. Wide 3.t 3.00 36,02 . 6u 1.20 0.80 11500334 11500347 11500360
Narrow 5.6¢ 3.8 7,00 €.€4 0.9C .60 11800233 11500258 11502267
3 Regular 3.€¢ 3.5 10.00 9. €4 1.20 ¢.BO 11500284 115063C1 11505318
wide 3,68 2.5 12,00 11.87 1.4 et 11509325 11502348 11500361
Narrow L. ik ».Ce E.64 .20 c.8¢ 115002 34 11505251 116C0026E
3.€ Regular LLiE [ 9.6 1.4¢ 1.00 1150028¢ 11502302 1is0ctig
Wide <. 1 . le.8” 1.7% 1.20 11500336 11500349 11850342
Narrow bR [ 9. € Pl G.&C 11500235 11500252 11500269
v Regular “.68 L. 11.87 1,40 1.2 11500286 11500303 11500320
Wide «.BE L. 15.£7 2.3z L3 11500337 11506350 11500363
Narrow 878 5 10.57 140 1.29 11500236 11500283 11500270
5 Reguiar €T 5. 14,57 1.75 1.20 11555287 1150C 30t 11500321
Wide $.Te 5. 19.F o.3 1.6C 115803138 1150C364
Narrow [ £ LelET LT 1,20 11503671 21503977
€ Regular €.E" £. 16,28 1.75 i.20 11503972 11503978
Wide €.20 €. .23 2.30 1.6¢C 11503973 11503676
Narrow §..: £. 18,28 2.3 1.8¢C 11500238 500 ¢
8 Regu.iar §.12 8. 2« BE 2.3¢ 1.6L 11500289 11500306 11562323
wWide §.12 £l 32.38 2.8 2.0 11500340 11506353 11504366
Narrow ilaid it iG.aE €30 . 11509239 1150325¢ 11600273
10 Regular Z b 27. g 2.5 Z- 11500290 | 115€1232 | 11500324
Wide H e 38. 38 3.5C :. 11500341 11600354 11500367
Narrow B R 25.4C 2L, 6 2.85 . 11500240 11500257 1180C274
12 Regular 13,30 3608 33.138 3.50 2. 11500291 11500368 11500325
Wide 2330 L4.0C L3.38 3.5C 2. 1150342 11500358 11500368
Narrow L85l 2.2 28.0¢ 27.4E 2.82 2. 115002t1 11500258 11500275
14 Regular 15.52 28.28 39.02 36.38 3.8 <. 11502292 | 11500309 | 11500326
Wide 15.57 15.2% 56.3 49.38 .. 82 3. 11500343 11500356 11500369
Narrow 17.52 i 3i.C0 1i.38 3.50 Z. 11500242 1150025% 11566276
16 Regular 17.52 17.0¢ 44,00 u3. 38 k.03 3. 11500243 11500310 11500327
Wide 17.68 17,28 5€.00 sl 8¢ W.6C 2. 11500344 11500357 11500370
: Narrow 2:.13 2,83 3%.0C 36. 3¢ «.CC 3. 11500243 11500260 11568277
20 Regular 2:.32 21.80 52.00 L9.cc 4.6 3.50 11500294 11500311 11500328
" Wide 22.32 1.8 66.00 6u. 80 PN u.GC
Narrow 2.1z 25,867 4a. 0o ¥3.00 4.6¢0 3,50 1150024& 11500261 11500278
24 Reguiar 2E.12 2%.60 5€.00 5L, BD 5.6 4,00 11500295 11500312 11500329
 Wide 26..z 28,60 72.0C 76. 80 5.65 L.5¢ .
Narrow 33.02 32.4C 5€.00 54.86% 5.3 [E) 11500245 11500262 11500279
30 Regular 13.02 32.40 72.00 c.B0 5.6C L.se 11500296 11500313 11500330
Wide 33.8 32.4¢ c.2C 88.¢€: 6.ud 200
Narrow 3t.92 3E. 38 6€.02 6u.6¢ £.6¢ “-52 11500246 | 11502263 | 11500280
3¢ Regular 3£.92 330 90.00 86.6° €.u2 5.00 11500297 | 11500314 11500331
Wide 38.92 3:.13¢C 1:i2.00 1CE.EC £.c2 ?.LL

1 Nominal washer sizes are intended for use with corresponding nominal screw, bolt or nut sizes.
Metric Flat Washers must conform to General Specifications.
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I 9006379 000474 D27 M

GENERAL MOTORS ENGINEERING STANDARDS

Engineering

METRIC FLAT WASHERS
(GENERAL PURPOSE)
GENERAL SPECIFICATIONS
F120

1 GENERAL. The metric flat washers covered by this
standard conform in all essentials with American National
Standard, ANSI B18.22M, Metric Plain Washers. They are
intended for general purpose application to distribute bearing
load, to provide a uniform bearing surface, to prevent marring
of the work surface, and/or to bridge large clearance holes
and slots.

2 DESIGNATION. Where specifying metric flat washers,
the designation shall include the nominal size and the washer
series. To avoid possible confusion with inch series washer
number sizes, it is recommended the designator *“(mm)” be
inserted after whole number nominal metric washer sizes up
to and including 12 (mm). The nominal washer sizes listed in
the dimensional table signify that the washers are intended for
use with 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 bearing area and for some
sizes may permut bolt fillets to contact the washer inside edge
before full seating takes place. In all such cases, however, the
actual contact will be minimal and minor metal deformation
will occur so that full bearing surface contact will be achieved
at nominal clamp loads. Some closeness of fit may 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 inside diameter of washer generally comprises
three distinct sections. On the punch entry side of washer
there is a drawing of the material resulting in a rounded
corner section, followed by a substantially paraliel 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 =xceed 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.
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+—---

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.

TABLE 1 (mm)

1

Nomanal Total Max Flatness Deviation

Washer Runout

Narrow Regular Wide
Size FIn Series Series Saries
1.8 0.24 0.25 0.2% 0.25
2 0.24 0.25 0.25 0.25
2.5 0.30 0.25 0.25 0.25
3 6.30 0.25 0.25 0.25
3.5 0.30 0.25 0.2% 0.25
4 0.36 0.25% 0.25 0.25
5 0.36 0.25 0.25 0.25
6 0.36 0.25 Q.25 0.25
8 0.42 0.25 0.25 0.32
10 0.42 0.25 0.280 0.39
12 0.50 0.25 0.34 0.44
14 0.50 0.28 0.39 0.50
16 0.50 0.32 0.44 0.56
20 0.92 0.39 0.50 0.66
24 0.92 0.44 0.56 Q.72
k1) 1.40 0.56 0.72 a.90
k13 1.40 0.56 0.%0 1.10

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

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 MATERIALS. As designated by part number, washers
shall be steel, corrosion resistant steel, brass or copper
conforming to the specifications below:

4.1 Steel. Unless otherwise specified, washers shall be made
from low carbon steel and furnished soft, as fabricated. When
so specified, under separate part number, carbon steel
washers in sizes 6 mm through 36 mm and of narrow and
regular series may be through hardened and tempered to
HRC 38 to 45.

4.2 Corrosion Resistant Steel. Unless otherwise specified,
corrosion resistant steel washers shall be made from SAE
50410, or equivalent. Where required to satisfy nonmagnetic
or other considerations, and so designated by part number,
washers shall be made from SAE 30201, SAE 30302 or SAE
30304, or equivalent materials.

4.3 Brass. Brass washers shall be fabricated from copper
alloy as agreed upon between the manufacturer and purchas-
er.

4.4 Copper. Unless otherwise specified, copper washers
shall be fabricated from copper alloy conforming to UNS
C11000.
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