
Table D300 Flexibility Factor, k, and Stress Intensification Factor, i (Cont’d)

GENERAL NOTES: (Cont’d)
(b) The designer may use the more applicable stress intensification factors and flexibility factors from ASME B31J instead of the stress inten-

sification factorsand flexibility factorshereinand is encouraged todosowhenbothSF>0.5SAandsignificant cycles arepresent. Alternatively.
stress intensification factors and branch connection flexibility factorsmay be developed using ASMEB31J, Nonmandatory Appendices A and
B, respectively.

NOTES:
(1) The flexibility factor, k, in theTable applies to bending in anyplane; also see para. 319.3.6. The flexibility factors, k, and stress intensification

factors, i, shall apply over the effective arc length (shown by heavy centerlines in the illustrations) for curved and miter bends, and to the
intersection point for tees.

(2) A single intensification factor equal to 0.9/h2/3 may be used for both ii and io if desired.
(3) The values of k and i can be read directly from Chart A by entering with the characteristic h computed from the formulas given above.

Nomenclature is as follows:
Db = outside diameter of branch
R1 = bend radius of welding elbow or pipe bend
rx = see definition in para. 304.3.4(c)
r2 = mean radius of matching pipe
s = miter spacing at centerline

T = for elbows and miter bends, the nominal wall thickness of the fitting
x = for tees, the nominal wall thickness of the matching pipe

Tc = crotch thickness of branch connections measured at the center of the crotch where shown in the illustrations
Tr = pad or saddle thickness
θ = one-half angle between adjacent miter axes

(4) Where flanges are attached to one or both ends, the values of k and i in the Table shall be corrected by the factors C1, which can be read
directly from Chart B, entering with the computed h.

(5) The designer is cautioned that cast buttwelded fittingsmay have considerably heavier walls than that of the pipewithwhich they are used.
Large errors may be introduced unless the effect of these greater thicknesses is considered.

(6) In large diameter thin-wall elbows and bends, pressure can significantly affect the magnitudes of k and i. To correct values from the Table,
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divide i by
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For consistency, use kPa and mm for SI units, and psi and in. for U.S. Customary units.
(7) If rx ≥ 1∕8 Db and T T1.5c , a flexibility characteristic of T r4.4 / 2 may be used.
(8) Stress intensification factors for branch connections are based on tests with at least two diameters of straight run pipe on each side of the

branch centerline. More closely loaded branches may require special consideration.
(9) When Tr is > T11

2 , use h = T r4 / 2.
(10) The out-of-plane stress intensification factor (SIF) for a reducing branch connection with branch-to-run diameter ratio of 0.5 < d /D < 1.0

maybenonconservative.A smoothconcaveweld contourhasbeen shown to reduce theSIF. Selectionof the appropriate SIF is thedesigner’s
responsibility.

(11) The designer must be satisfied that this fabrication has a pressure rating equivalent to straight pipe.
(12) For welds to socket welded fittings, the stress intensification factor is based on the assumption that the pipe and fitting are matched in

accordancewithASMEB16.11anda filletweld ismadebetween thepipeand fitting as shown inFigure328.5.2C. Forwelds to socketwelded
flanges, the stress intensification factor is based on the weld geometry shown in Figure 328.5.2B, illustration (3) and has been shown to
envelop the results of the pipe to socket welded fitting tests. Blending the toe of the fillet weld smoothly into the pipe wall, as shown in the
concave fillet welds in Figure 328.5.2A, has been shown to improve the fatigue performance of the weld.

(13) Factors shown apply to bending. Flexibility factor for torsion equals 0.9.
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