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BURST PRESSURE ANALYSIS OF ELBOW WITH CORROSION DEFECT?
WANG Huijie CHEN Zhanfeng?

(School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract Elbow is a key part of the pipeline system, and it is easy to be corroded. Existing theoretical
methods overly simplify corrosion defect, making it difficult to accurately predict the burst pressure of elbow
containing corrosion defect. In order to solve this problem, a finite element model is established to conduct finite
element analysis of the explosion pressure of elbow with corrosion defect. Then, based on the Goodall equation
and finite element analysis results, a new prediction equation for the burst pressure of elbow with corrosion
defect is proposed. Finally, the accuracy of the prediction equation is verified by finite element analysis and

experiments.
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Fig. 1 Flow field distribution in axial section of the elbow!!
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Fig.2 Finite element model of elbow with corrosion defect
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Fig.4 Geometry of corroded elbow

N TR 5 TS Ak B B L AT RSS2 AR R Al

JES RS 0 T LT PR

IS, 5L 36 MR B A R, JE
TR B B LA ROSF 3R 1 s . b, o H40°
A1 F] 62°, dH 3.8 mm ZHE] 6 mm, 3H 21°
ALE) 43°, @ ABAQUS #HATH FRIGHMIT, e
TFa) 45 6 DAY BRE Tt I %) 84T 1 20U I R, BB
BRI, 45 2% 5 s ) N ) R T AH

1.2 BARTITE

#T von Mises #EN, XF7E W EAEH T &F
TR R 5 A IR S g o A BEAT A IR T M. AEJE Tk
TE R 70k B R BE S, SRR ) = B dn
KI5 T o J68 i s A8 () 03 A R A AE R 0 0 i Ak
(Bl A X k), o 2 g sk b i fEAL B . %
LB T B B R BRI, 3T R AR R AL

xR 1 ARTEREHEhEBER LA R T
Table1l Geometric parameters of corrosion defect in
the finite element model

lEi) a/(%) d/mm B/()
1 62 5.5 40
2 60 5.5 40
3 58 5.5 40
4 56 5.5 40
5 54 5.5 40
6 52 5.5 40
7 50 5.5 40
8 48 5.5 40
9 46 5.5 40
10 44 5.5 40
11 42 5.5 40
12 40 5.5 40
13 52 6.0 40
14 52 5.8 40
15 52 5.6 40
16 52 5.4 40
17 52 5.2 40
18 52 5.0 40
19 52 4.8 40
20 52 4.6 40
21 52 4.4 40
22 52 4.2 40
23 52 4.0 40
24 52 3.8 40
25 52 5.5 43
26 52 5.5 41
27 52 5.5 39
28 52 5.5 37
29 52 5.5 35
30 52 5.5 33
31 52 5.5 31
32 52 5.5 29
33 52 5.5 27
34 52 5.5 25
35 52 5.5 23
36 52 5.5 21

WA PR ICIEAF B 36 AN 7] FE R B S A 11
FRRB S 3, SR TS 25 4 1K) S et R s LA 2 5 5
B JTH R R EATIETE, a5 R WA 6 Pros. tilEl 6
FTUATE HH B PR P X 25 A R R I 77 R A K



%4 M TN B R E RS 1t 863
2T R BE RN S I RS T W R R WA Goodall J5 &2 - Tresca #ENIFRH, %772

d&&ﬁ@ﬁrﬁﬁﬁﬁh%m e B T S
MRS, 5 R T2 Frigm, 28K
T 29°R), %ﬁfﬁﬁ@ﬁ&%o%ﬁﬁﬁﬁ%
BRI T R B A o BRI RIS
FRURIEAT R . DI, N T3R5 & IR 7,
THTZ&EW%%EW&WMWWWMJﬁk
BEJS, MEINEIER R, EREIERA G

K5 WESER TS KRz

Fig. 5 Stress nephogram of corroded elbow under

internal pressure
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Fig. 6 Relationship between geometrical parameters of

PFEA/MPa

corrosion defects of elbow and burst pressure Prga
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Table 2 Geometric parameters of corrosion defect

of elbow
Serial number a/(°) d/mm B/(°)
1 62 6.0 43
2 60 5.8 41
3 58 5.6 39
4 56 5.4 37
5 54 5.2 35
6 52 5.0 33
7 50 4.8 31
8 48 4.6 29
9 46 4.4 27
10 44 4.2 25
11 42 4.0 23
12 40 3.8 21
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Fig. 7 Comparisons of simulation results (Prga) and prediction results (Pr) of burst pressure
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