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RATIONALE

FEDERAL SUPPLY CLASS

AS130A HAS BEEN REAFFIRMED TO COMPLY WITH THE SAE FIVE-YEAR REVIEW POLICY.

1. PURPOSE: To standardize upon a basic serles of tube bend radii, including the minimum allowable,

In eritical applications such as in aero-space propulsion systems.

2. SCOPE: This standard establishes basile design criteria including preferred bend radil, straight
Tengths between bends, flattening and surface condltions in the bend area,
table of preferred tubing sizes and wall thlecknesses and a formula for determining a winimum bend

radius for a given tube diameter.

3. DEFINITIONS: (See Figure 1)

R = Tube bend radius weasured from center of bend to the centerline of the tube, in.

D = Hominal OD of tube, in.

t = Nominal tube wall thickness, in.

e = Percent elongation (full tube value) per applicable AMS specification.

L = Length of the atraight portion of the tube between tube bend tangent points, or from end of

tube to a tube bend tangent point, in.
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Also included is a

FIGURE 1
—
4. TUBING The tubing covered herein shall be \Im accordance with applicable AMS gpecifications. i
The preferred sizes and wall thiclinesses are listed in Table I. Tolerances argd given in the b
applicgble AMS. 8
TABLE I [a)
w
Preferred sizes for seafmless and weglded tubing E
Nominal tubing OD,, in< Nominal wall thickness, in. o
* # <
.125 - .028 IE'rJ
.188 —~— ——— .035
.250% .312 .020% .oe8f o35
375" A3 020 Lo28% 035 .olg 9
.500* 562 .6a5* .688 .020# ,oe8# ,035 .049 .058 b
(2]
7508 812 .875%  .938) & a
1.000%  1.062 . 1.125p| .o20f ,028" 035 .o  ---| .065 2
1.2350 1.375 1.500 )
« 1.625 1.750]  1.875 o
g.ogg g.%es 2, 75 @
5 625 2.7590, 2.875
3[000f 3.250 3.500% 3.750(| "T° - 035 049 --- .065
4,000, 4,250 4,500 <750
5.000 8
* Select as first choice. %I)
# Appliecable to stainless steel and nickel alloy only. 9
[a)
w
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5.

7.2

GENERAL RULES: Use a minimum number of bends with a minimum number of different radii that will
accomplish the purpose. Simple bends (in one plane) should be used wherever practicable. Compound
bends (exeluding helieal) should be avoided and used only when absolutely necessary.

PREFERRED RADII: These are given in Table II.

TABLE II

1,500 | 3,000
Bend radius ‘1’?553 to M 10.000

o
3.000 | 10.000 |&nd upP

Preferred increment 062 125 250 500

Radius of bend should be as large as suitable for the given application. A check must be made
using the eguation in paragraph T to determine if the selected wmaterilal and tubing silze will
permit the selected bend radius.

MINIMUM BEND RADII: The following empirical formula defines the winimum bend radiuvas as a funetion
of the nominal tube 0D, the nominal wall thickness, and the percent élongation of the material.

R = 5:T1VD (0)2/3 _5.71D'/6
e t

e t2;3

This equation is presented as a nomogram in Figure 2. After determining the minimum bend radius
from the e 7 7 a preferred
value, shopld be made on the basis of the next higher increment of the standard serfles in accordance
with Table| IX.

Limitatiop on Use of Equation: The above equation ls based on tube tests of alumipum alloy, plailn
carbon stpel, and corrosion and heat resistant steels and alloys, with the. value of "e" between
10 and 50| percent, "D" less than 5.00 inches, and D/t less than 250,

Bend radil approaching and equal to those obtained from the formula, although pracfkically
obtainablg, impose aseveral factors which may require consideration, (These include| increased
tangentiall stresses 1n the tube wall at the bend for a given flowpressure, and inpreased
fabricatipg difficulties with decreasing bend radii.

8. STRAIGHT LENGTH: The straight length "L" (see paragraph 3) shall be dimensioned to|suit design.

8.1

owever, tp provide an adequate clamping length for the bendihg operatlon, the follpwing minimum
straight legngths are recommended:

2D fop tube ends or between bends in a single plane.and 2.5D between bends 1in flifferent
planeg, or 0.5 in., whichever 1s the larger.

Straight length for Flared Ends: The minimum straight” length for tubes utilizlng [lared ends

is shown below: .

R R End Before
< \ Flari
~ —I )
i -
Bend Bend 2
Pangeryl Tangent
point PN Point o
Dash no. || =3 -4 -5 -6 -8 ~-10 -12 -16 -20 -2 -48 -32
gggéng% .188 | 250 | .312| .375 | .500( .625 | .750 [1.000 |1.250 |1.500 | 1.950 | 2.000
mﬁn 876~ .887 | .888 | .911 | .921 | .969 1,098 |1.161 |1.341 |1.494 |1.7o2 | 1.709
*
m?n et et LT 330 39 [ AT [ L ohy [ L ThE [ 2,002 [ 2. 22T 22471 | 2.534
* These values may be reduced by undercutting standard flaring dies.
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NOMOGRAM FOR TUBE MINIMUM BEND RABGIUS
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