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Weak Link Analysis of Motor Operated Gate Valves
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Abstract

The purpose of this paper is to address the structural integrity of the stem disc T-head connection of the
motor operated valve assembly by comparing the previously developed methodology with the finite element
analysis(FEA). From the experiences of the previously performed weak link analysis, the most of “"weak
links" when valve is opened are stem-disc T-head connections, and the bearing stress on the disc is the
dominant stress. The results of FEA are compared with that of the classical approaches of the weak link
analysis. The higher allowable thrust be represented by performing the elastic-plastic FEA.
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Fig. 1 Detail sketch of stem-disc connection
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Fig. 2 Complete model of stem-disc connection
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Fig. 4 Principal stress contours in elastic analysis

32 BN Sy
sqol 9a 2 59F 350 487 B9
AR PEA F¢ a AN T Ase

»3s 44 mco g $4e A Aog
2T 58 $9e mEo xgE R4 a4
P dA AEHE AL WA B #F 9
A 71RAQ wEEe] B3E BE 1AL @
20714 Rahe Aol /1A who] s
AAE 8 AMe AANE 4+ g o 2.4
23 ABRY EAL FolA A8E 49 Pol
EE B g9 o8B0 B RA: gru
94 3 AMelq AeE §¢ 24 wde

Abgske]l Aol o3t 8 Au AEule JEgL
B24st7] st "o AL ANSYS Z=21¥
& AH83te 335t ANSYS T2 3o )
59 349y E MAEE AYse oY A W
Hol itk o714 A" WHe MKIN(mult-
linear kinematic hardening) g olt} $-# o A o]
Sl o 0o $o] FAEse A9l o W

=)

-330-



< F2 238 BAFAY Y YE AT
e 4 o3 Agd 1Y s= gYgo=w
AH8E taa AR $Y-MYPE Ao =
WaF 8%, FZ=50000 Ibs & 2 &3 &©424 sHAL
T 23 09 6L F4 dddA FoE B
X, 0972 89 Ax B¥ 1€ 8L 571 ¢
d EXE JeED, 28 9%+ "X g %
g EXE Ygio

A3 nle} Fo] a4 HMgME 38 A2
H7E o] dFAAL o9 e AN AR
o 3t von Mises 9 57} 8L 714 A-g
gE D Ax 7lFoltt SEQV $EHESL 1A
T WA G A3 HEo] g2y AL B
oF3 9o} Hu L7 Hgge o 10% A%

of AbA @itk o] Az BA Ao o
o 7150
s} ok ole)

SEA dadgo] Holx 40%o]th
214 50 000 Ibs = 38T 5
2 Fo] wrEHA FgT Ao
Hslojof gk}

o
N

7}

i

Pz S

T
MKIN Table Por Materiml 2
txtomess
anao
7200
6100
5500 s ™1
000
S8 o0
200
2400 [,
z
1600
L
00
o reserea
T T T T T
s 2 s S ' s
125 s Lezs s iazs
EPS

l
i

AFSYS 5.6.2
FEB 7 2001
11:38:45

Teble daca

{ T1=0.00

Fig. 6 Principal stress
analysis

contours in

s1 (avG)
PemerGaphins
EFACET=1

elastic-plastic

T ANSYS 5.6.2
FEB 2 2001
13:12:21
FODAL SALUTION
sTRR=L

SUB =t

TIME=1

SINT {Ave)
PowerGeaphica
ErACETS1
AVRESSHat

PR EE

250547

Fig. 7 Stress contours in

analysis

intensity elastic-plastic

ABSY5 5.5.2
rEB 2 2901
13:15:06
NODAL SOLUTION
srEE=1

SPE =1

TIME=1

SEQV (avs]
PomerSeaphics
FrACETY
AVRES=Mat

DMX =. 171581
N =1024

mx =4£291
=353
=g568
=135%8
=18627
=21857

[

HAMETAE

Fig. 8 Von Mises equivalent stress contours in elastic-
plastic analysis
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Fig. 9 Bearing stress contours in elastic-plastic analysis
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