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2.4 2 NB-3217-1

CLASSIFICATION OF STRESS INTENSITY IN VESSELS FOR SOME TYPICAL CASES

Vessa! Comyp.onent Location Origin of Stress Typs of Stress Classification
Cylindrical or Shell plate remote Internal pressure General membrane Pm
spherical shell from discontinuities Gradient through

plate thickness Q
Axial therma! Membrane o]
gradient Bending Q
Junction with head Internal pressure Membrane Py
or flange Bending Q4
Any shell or Any section across E xternal load or General membrane
head entire vessel moment, or in- averaged across full
ternal pressure section. Stress com- Pm
ponent perpendicutar
t0 cross section
E xternal toad or Bending across full
moment section. Stress com-
panent perpendiculer Pm
to cross section
Near nozzle or External load or Local membrane Py
other opening moment, or in- Bending [2]
ternal pressure Peak (fillet or corner) F
Any location Temp. diff. between Membrane Q
shell and head Bending (2]
Dished heund or Crown Internal pressure Membrane Pm
con'cal head Bending Pp
Knuckle or junction Internal pressure Membrane Pt
to shell , Bending Q
Flat head Center region Internal pressure Membrane Pm
’ Bending Py
Junction to shell Internal pressure Membrane Py
Bending (o]
Perforated head Typical ligament Pressure Membrane (Av. thru Pm
or shell in a uniform cross section)
pattern Bending (Av. thru Py
width of lig., but
gradient thru plate)
Peak F
Isolated or atypicat Pressure Membrane Q
Ligament Bending F
Peak F
Nozzle Cross section Internal pressure General membrane
perpendicular to or external foad av. across fult
nozzle axis or moment section. Stress Pp (See
component perpendi- NB-.
cular to section 3222.5)
External load or Bending across Py (See
moment nozzle section NB-
32271.5)
Nozzle wall tnternal pressure General membrane Pm (See
Loca! membrane Py NB-
Bending Q 3221.5)
Peak F
Differential Membrane a
expansion Bending Q
Peak F
Cladding Any Ditferential Membrane F
expansion Bending F
Any Any Radial Temp _Equivalent .
Distribution? _Linear Stressd. Q
Non:Linear Partion.af. F
Stress Distributioneee
Any Any Any Stress Concentration F

{notch effect)
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Primary
Stress
Category General Membrane Local Membrane Bending
Description (For Average primary Average stress across | Component of
examples, see Table | stress across solid any solid section. primary stress
NB-3217-1 section. Excludes Considers discon- proportional to
discontinuities and | tinuities but not distance from
concentrations. concentrations. centroid of solid
Produced only by Produced only by section. Excludes
mechanical 1oads. mechanical oads. discontinuities and
concentrations.
Produced only by
mechanical toads.
(Note 2)
Symbol
. P
(Note 1) m PL Py
Combination of l l I l l J
stress Components
and Allowable
Limits of Stress Py
Intensities.
L
*,
i
-y '
Pp + Pp
Use Design Loads

NOTE 1: The symbols Py, Py, and Pp do not represent single quantities, but rather sets of six
quantities representing the six stress components oy, g}, o, 7Yy, Ty, and Ty,

NOTE 2: Bending component of primary stress for piping shall be the stress proportional to the
distance from centroid of pipe cross-section.

2.4.2 NB-3221-1 STRESS CATEGORIES AND LIMITS OF STRESS INTENSITY FOR DESIGN CONDITIONS
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