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Research on TRB pipe hydraulic bulging bellows without feeding material

He Tao, Gu Xu
(School of Mechanical and Electrical Engineering, Yunnan Vocational Institute of Energy Technology, Qujing 655000, China)

Abstract: The relationships between TRB pipe parameters and S-shaped, V-shaped and U-shaped bellows parameters were established by
theoretical design to establish the hydraulic bulging bellows without feeding material for the first time, and the finite element models of
TRB pipe hydraulic bulging S-shaped, V-shaped and U-shaped bellows were established to verify the feasibility of hydraulic bulging with-
out feeding material. The finite element simulation results show that the maximum wall thickness difference of S-shaped bellow is 8% of
the designed wall thickness, and most of the wall thickness difference is 0% ~-2. 25% of the designed wall thickness. The maximum wall
thickness difference of V-shaped bellow is 9. 33% of the designed wall thickness, most of the wall thickness difference is 0%—4. 17% of
the designed wall thickness, and the wall thickness is evenly distributed. The forming limit diagram shows that the forming stress states of
S-shaped and V-shaped bellows are all within the safety zone, but U-shaped bellows break during the forming process. Therefore, TRB
pipes can form S-shaped and V-shaped bellows with uniform wall thickness. But TRB pipes cannot form U-shaped bellows with uniform
wall thickness. The simulation is basically consistent with the theoretical design.
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Table 1 Parameters of S-shaped, V-shaped and U-shaped bellows formed by TRB pipe blank
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Fig. 1 Schematic diagram of S-shaped bellows formed by TRB pipe
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Fig. 2 Schematic diagram of V-shaped bellows formed by TRB pipe
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Fig. 3 Schematic diagram of U-shaped bellows formed by TRB pipe
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Fig. 4 Discrete schematic diagram of transition zone
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Table 2 Setting of finite element modeling parameters
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Fig. 5 Finite element model of S-shaped bellows

3 UL R KA

3.1 SEELERESH

T SN S B LA WY OB L R AN 15T 8 Pz, MR A B 1
i HOR RIS 5 PRI KA A 1240 mim, f R
o o iy S Ab7 1. 550 mm, BIEAIERBIEE, A S AR
B B, MY I AT, W\ 2

Fig. 6 Finite element model of V-shaped bellows *ﬁ , ﬁ-i}ﬁ ﬁm%mﬁﬁﬁ‘z%%lﬁéo
BEE/mm BB /mm
1.550 1.376
1.519 1.357 I
1.488 1.338
1.457 1.320
1.426 1.301
1.395 1.283
1.364 1.264
1.333
1.302 1240
1.271 1227
1.240 1.208 I

1.190 *
BE 2 /mm BEE /mm
1.258 1.239
1.249 I 1.230 I
1.239 1.220
1.230 1.211
1.220 1.201
1.211 1.192
1.202 1.182
1.192 1.173
1.183 1.163
1.173 I 1.154 I
1.164 1.144

© @

8 S ENNBUEREKIE R
(a) FFERWZ]  (b) 0.035s  (c) 0.085s  (d) &E5ASZ
Fig. 8 Hydraulic bulging process of S-shaped bellows
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