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Formula to be applied:

E =
o0V -ar

O b ~0vw

X (Ll + L2)

(Refer to paragraph 4.4 - Example 2)

3. SYMBOLS - UNITS:
TABLE 1
{ !
CALCULATION DATA I SYMBOL UNITS E
i |
Linear expansion factor :
1. 1f dissﬂmilar for flanges 1 and 2 '
- Flange 1 a by 3
- Flange 2 ® by .
2, If idenfical for flanges 1 and 2 b m per m°C
langes 1 and 2 a b
Washer or
Bolt o v /
Washer thickiness E m
Flange thickhess :
- [Flange 1 ; Ly m
- [Flange 2 ; Lo m
3. Temperatjure E 9 °C :
’ !
4. Roughness i 339/ I metre ,
_ |
4, WASHER THICKNESS DETERMINATION:
4.1 General Cage: Flangesi\having dissimilar heat expansion factors:
Formula to pe applied:
E = Ll(a b1 - av) + L2 (a b2 - o V)
G Y =3
(Refer to paragraph 4.4 -~ Example 1)
4.2 Specific Case: Flanges having the same heat expansion factor:
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4.3 Rounding-Off-Rule:

down contingent on the compensation effect to be obtained.

AIR 1754

The resulting thickness should be rounded-up or rounded-

The rounding of

calculated values should not contribute to fastener overstress or loss of

fastener preload.

4.4 Examples of Calculation

4.4.1 Example 1l: Operating Temperature:

3

N

§ = 200°C
FTABEE—2
!
i Heat Expansion-Factor Thickness !
COMPONENT MATERIAL (m per m°C) (mm)
Flange 1 | |  AA 2618 a by #23.1 x 106 Ly =6 |
Flange 2 Aluminum Cast Alloy o by'= 23.8 x 1076 Ly =10
5Cu 0.3 Mg 0.2 Ti |
i
1 Bolt A286 Y av =17.,0 x 1076
1 wWasher ' Low expansion alloy i @r = 3.0 x 1076
(INVAR) Cold work |
|
- -6 - -6 =3
E=6 x 10 (23.1 - _17J)0) 10 + 10 x 10 (23.8 - 17.0) 10 = 7.47 x 10 m
(17.0 - 3.0) 1076
After rounding-off: E = 7.5 mm
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4,4,2 Example 2:

Operating Temperature:

& = 400°C
TABLE 3
Heat Expansion Factor Thickness
COMPONENT MATERIAL (m per m°C) (mm)
2 Flangﬂz INCONEL 903 ob = 7.5 x 1078 L =10
(with same
materiall)
1 Bolt WASPALOY av = 13.2% 10-6
1 Washer A286 or ©@Y¥7.4 x 106
-6 -3 -3
E = (7.5 - 13.7) 10 x 10 x10 = 16.8 x 10 m
(13.7 - 17.4) 107°
After rounding-off: E = 17 mm
5. DIMENSIONING (DIMENSIONS IN(MM): (Recommended Values for Washer Definition)
TABLE 4
NOMINAL DRILLED COUNTERSINK [ EXTERNAL LHICKNESS
THREAD DIAMETER DIAMETER DIAMETER !
SIZE A B c 5 E
min max i min max ' min max :
| - [
4 4,1 4,28 . 4.7 2.9 . 7.78 8 :
5 5.1 5.28 5.7 5.9 9.78 10
6 6.1 6.31 7.3 7.5 . 11.73 12 see
7 7.1 7.31 8.3 8.5 ©13.73 14
8 8.1 8.31 2.3 9.5 E 15.73 16 para. 4
10 10.1 10.37 11.3 11.5 12.67 20
12 12.1 12,37 14.0 14.2 23.67 24

- Distributed under license from the IHS Archive



https://saenorm.com/api/?name=b3afef5288c9887bbf1a21057582ea83

