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Abstract

At present, the X-type steel pipe is widely used in China and has broad development prospect. In
this paper, ABAQUS is used to analyze the stress concentration of X-type steel pipe. We quantita-
tively discussed how five geometric parameters influence the stress concentration factor X-type
steel tube node, and the results showed that as the head pipe’s width B and branch pipe’s thick-
ness t, branch pipe’s width b, and the intersection angle 6 of head pipe and branch pipe increase,
the stress concentration factor also increases; and as the head pipe’s thickness T increases, the
stress concentration factor decreases, and the calculating formula of the stress concentration fac-
tor is obtained at the same time. The formula has a certain reference value to the future similar
selection of geometric parameters in the design of the node, especially to the establishment of the
hot fatigue stress amplitude method.
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Figure 1. Taiyuan south station

E 1 KIREah

DOI: 10.12677/hjce.2018.72019 150 TARTHE


https://doi.org/10.12677/hjce.2018.72019
http://creativecommons.org/licenses/by/4.0/

KA F

2. X B SMET RINART S

M EEPIER AT F SR PR S, AR T X B A M B A, T N IE
25(0 =90° ) FIFIRE (0 <907 )FiFlE, Wik 3 fiam.

KH ABAQUS A RGBT X BTN #H BT b AT 00, S IREEAEDY 235 MPa, SRR &
E=21x10"N/m?, At A 0.3, o =1 MPa. JUFTHEAL SR 8 Wit el 45, 8 A i i A/
FHAE R ) F3 7]

JUTSERERIGNE 4 fs. Hb T N EEEEE, B ALERE, L ATEKE, t yUERE, b A
TEGE, | NEKE, 0 ATESENRIMAESEGHE CNE S AR ML) (CECS280:2010) [8]
HHRE T T R LA S B G

Figure 2. Application example
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Figure 3. Square plane X-type-type-phase node
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Figure 4. Geometric parameter model
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Figure 5. Weld at the precision grid area
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Figure 6. Joint deformation and stress distribution diagram
under axial load
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Figure 7. The thickness of the corresponding SCF curve
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Figure 8. Branch pipe thickness corresponding to the
SCF curve
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Figure 9. The width of the corresponding SCF curve
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Figure 10. Pipe width corresponds to the SCF curve
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Figure 11. Pipe width corresponds to the SCF curve
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Table 1. The stress concentration coefficient table corresponding to o and . 0

#z 1 AE o, p, 0 FRNHRNHEFREE

BEAL g 5 o B or SCF
1 0.75 0.71 45 9.62
2 0.5 0.71 45 5.523
3 0.3 0.71 45 2.38
4 0.25 0.71 45 1.758
5 0.214 0.71 45 1.501
6 0.333 0.667 45 1.856
7 0.5 0.667 45 2.444
8 0.583 0.667 45 2.686
9 0.667 0.667 45 2.999
10 0.75 0.667 45 3.162
11 0.67 1 45 1.252
12 0.67 0.6 45 2.476
13 0.67 0.429 45 4.338
14 0.67 0.333 45 5.876
15 0.67 0.25 45 7532
16 0.25 0.25 45 3.359
17 0.25 0.29 45 3.633
18 0.25 0.333 45 3.933
19 0.25 0.375 45 4.143
20 0.25 0.417 45 4321
21 0.417 0.667 30 1.903
22 0.417 0.667 45 2.282
23 0.417 0.667 60 2.826
24 0.417 0.667 75 2.971
25 0.417 0.667 90 3.113
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Figure 12. a corresponds to the SCF curve
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Figure 13. B corresponds to the SCF curve
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Figure 14. a, # corresponds to the SCF surface diagram
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