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WASHERS
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GENERAL SPECIFICATIONS

GENERAL: This specification contains the essentials of the following standards:
International Organization for Standardization: 1SO 887, 4759/111, 7089, 7091, 7092, 7093, 7094.

The inclusion of dimensional data is not intended to imply that all the washers described are stock production sizes.

PREFERRED PARTS POLICY: Preferred parts are so designated to reduce the variety of parts and assure
maximum availability, interchangeability, and cost savings.

Material: CST (Soft) HTS (Hardened)
Nominal Sizes: 2, 3,4,5,6, 8,10 12, 16, 20, 24, 30, 36

Finish:  Zinc Dichromate (ZND)  Phosphate Coated (PHC)
Zinc Dichromate (ZND)
Outside Diameter:  Normal, Interim

MATERIAL: Carbon Steel Washers (CST) per Case MS 436 except 0.23 maximum carbon permissible. Hardened
Washers - Steel (HTS) 1040 to 1065 per Case MS 353, through harden and temper per Case Spec P-7 to 36 -42
HRC. Hardness of lightly polished surface shall be 82 HR15N maximum.

FINISHES: Washers shall be furnished in accordance with the Case class listed below:

Plain (PLN) - Free from dirt and rust and coated with a light oil film
Zinc Dichromate (ZND) - MS 201 Class 5A
Phosphate Coated (PHC) - MS 91
Black Zinc (BZN) - MS 203
Dorrltech (DOR) - A-011 Standard Parts Book
Electro Polyseal (POL) - A-011 Standard Parts Book

The determinant of plating thickness shall be the thickness of plating on the flat surface of the washer
approximately midway between the inside and outside diameters.

WORKMANSHIP: Washers must be free from burrs and any other defect that might affect their serviceability.
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TABLE |
Metric Series (Soft) Flat Washers

Number:

FM-001

Date Issued:

A-FEBO6

(Generally conforms to ISO 887 and referenced ISO standards for Medium Series)*

B o) C |-
A —
Dimensions in millimetres.
A C B Outside Diameter**
Nominal !nS|de Thickness Small Normal Interim Large Extra
Bolt or Diameter Large
Screw Size hom. nom. nom. nom. nom. nom.
min. | max. [nhom. |max. | min. [max. | min. |max. [min. |max. | min. [max. | min. | max. | min.
*1.6 17| 1.84 3| 35| 25| 35| 3.2 4 3.7
*2 22| 234 3| 35| 25| 45| 4.2 5 147
*2.5 27| 2.84 S| 55 45 ] 5 4.7 6 |5.7
*3 3.2 | 3.38 S5 55| 45| 6 5.7 7 16.64
*4 43| 4.48 5| 55| 45| 8 7.64
81 .9 7 9 18.64| 10 | 9.1
5 55| 5.8 1 1.2 .8 9 8.64 | 10 (9.1 12 |10.9
1.6 (19 [1.3 15 | 13.9
6 6.6 | 696 | 1.6 |18 [14 |11 10.57 | 12 |10.9| 15 [13.9 | 18 | 16.9
7 76| 796 | 16|18 [14 14 [12.9
8 9 936 | 1.6 (1.8 |14 |15 1457 | 16 |149| 20 |18.7 28 26.7
2 23 |17 24 | 22.7
3 |36 [24 28 |[26.7
10 105 (10.77 | 16 (1.8 |1.4 |18 17.57
11 1143 | 2 23 |17 20 (18.7 | 24 |22.7
25128 [2.2 30 | 28.7
12 135 (1393 | 2 23 |17 |20 19.48
25128 (22 24 122.7| 30 |[28.7
3 |36 [24 37 | 354
14 155 (1593 | 25 (2.8 |22 (24 |23.48 | 28 |26.7
3 136 |24 44 | 42.4
Table 1 continued on following page
* Series A Fine dimensions and tolerances apply to sizes 1.6, 2, 2.5, 3 and 4 small.
** See Preferred Parts Policy on Page 1.
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TABLE 1 (continued)
A C B Outside Diameter**
Nominal !n3|de Thickness Small Normal Interim Large Extra
Bolt or Diameter Large
Screw Size [nom, nom. nom. nom. nom. nom.
min. | max. [nom. [max. | min. [max. | min. |max. |min. [max. | min. |max. | min. | max. [min.
16 17511793 | 25128 (2.2 |28 27.48
3 36 |24 30 [28.7] 39 [37.4| 50 | 48.4
18 20 2052 | 3 36 (24 |30 29.48 | 34 56 | 54.1
20 22 2252 | 3 36 (24 |34 33.38 | 37 [35.4| 50 |48.4
4 46 |34 60 | 58.1
22 24 2452 | 3 36 (24 |37 36.38 | 39 |37.4
5 6 4 66 | 64.1
24 26 2684 | 4 46 134 [39 38.38 | 44 (42.4
5 6 4 72 | 70.1
27 30 3084 | 4 46 |34 |44 43.38 | 50 |48.4
6 7 5 85 | 82.8
30 33 3362 | 4 46 |34 |50 48.38 | 56 |54.1
6 7 5 92 | 89.8
33 36 37 5 6 4 56 54.1 60 |[58.1
6 7 5 105 [102.8
36 39 40 5 6 4 60 58.1 66 |64.1
8 9.2 |[6.8 110 [107.8
39 42 43 6 7 5 72 |70.1
8 9.2 |6.8 120 [117.8
42 45 46 8 9.2 |[6.8 78 |76.1
10 |[11.2 |8.8 125 [122.5
45 48 49 8 9.2 (6.8 85 [82.8
10 |[11.2 |8.8 135 [132.5
48 52 53.2 8 9.2 |[6.8 92 |89.8
10 |[11.2 |8.8 145 [142.5
52 56 56.2 8 9.2 (6.8 98 [95.8
10 |[11.2 |8.8 160 [157.5
*x See Preferred Parts Policy on Page 1.
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TABLE 2
Metric Hardened Flat Washers
(Conforms to existing Case practice)

B =(Cl=
A
Normal Large
Nom. A
Bolt or B C B C
Sé:irze(;N .D. O.D. Thickness O.D. Thickness
min. max. | max. min. nom. | max. min. max. | min. nom. | max. min.
4 4.3 4.5 9.5 8.5 .8 9 7
6 6.4 6.8 | 13 12 2 2.2 18 | 145 | 135 25 2.7 2.3
8 8.8 92 | 175 | 165 2 2.2 1.8 | 215 | 205 25 2.7 2.3
10 108 | 112 | 215 | 205 25 2.7 23 | 245 | 235 3 3.3 2.7
12 133 | 13.7 | 245 | 235 3 3.3 27 | 285 | 275 4 4.3 3.7
*14 15.3 15.7 28.5 27.5 3 3.3 2.7
16 17.3 | 177 | 305 | 295 4 4.3 3.7 | 345 | 335 5 6 4
*18 19.8 | 20.3 415 | 40.5 5 6 4
20 218 | 223 | 375 | 36.5 4 4.3 3.7 | 445 | 435 5 6 4
*22 24 245 44.0 42.4 4 4.6 34
24 258 | 263 | 445 | 435 5 6 4 56.5 | 55.5 6 7 5
*27 28.8 | 293 | 505 | 495 5 6 4
30 32.8 | 334 | 56,5 | 555 5 6 4 66.5 | 65.5 6 7 5
36 38.8 | 394 | 66,5 | 655 6 7 5 785 | 775 7 8 6
42 45 456 | 78 76.1 8 9.2 6.8
For hardened washers, the inside and outside diameters shall be concentric within a full indicator movement
(FIM) equivalent to the tolerance permitted on the inside diameter. The tabulated inside diameter dimensions
and tolerances apply only to the smallest hole size and not to the tapered breakout area. The tapered breakout]
area and permissible breakout tolerance shall be as shown:
= Breakout ID shall not exceed 10% thickness
w All washers shall be flat within a full indicator
|-— A —] movement (FIM) of: 0.2 mm thru 25 mm OD
0.3 mm over 25 mm OD

*  Non Preferred Size.
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