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Study on Carrying Capacity and Compensation Performance of

Special Shape Bellows in Carbon Black Quencher
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(1. School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 210009, China;

2. School of Mechanical & Power Engineering, East China University of Science & Technology , Shanghai 200237 , China)

Abstract : In carbon black quencher, the temperature difference between gas and cooling water is so large, which would

cause big difference in thermal expansion. If thermal expansion difference is too large and not be compensated, the

device would not operate normally or even damaged. Aiming at the phenomenon, it is a key to set bellows. The Q-

shaped bellows were study subjects. Independent key parameters of bellows were selected, and the bellows with different

parameters were analyzed based on numerical simulation by ANSYS. The influence rule of structural parameters on

carrying capacity and compensation performance of ()-shaped bellows was got, which would provide guidance for

selection of bellows structural parameters.
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Structure of ()-shaped bellow
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Figure 2 Maximum stress of bellows
with different thickness
A2 REFHFRELEGRREN
Table 2 Maximum stress of bellows with

different mean radius

A mm NIRRT PR T
e K 41/ MPa F RN 1/ MPa
49 121.084 206. 520
51 125. 462 199. 420
53 129.437 194.754
55 135. 166 192.732
57 139.774 187.132

Table 1 Maximum stress of bellows
with different thickness
MR PR T
JEJE /mm
F KN 1/ MPa BRI 1/ MPa
8 57.271 280.817
6 60.229 266. 949
4 79.742 222.222
2 121.084 206.520
1 206.057 126. 744
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Figure 3 Maximum stress of bellows
with different mean radius
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Table 3 Maximum stress of bellows with

different transition radius

i P A PIRZRAT RiRGEA T
42/ mm IR J1/ MPa R F1/MPa
37 131.771 154.918
39 123.493 175.079
41 122.523 176.916
43 121.843 178.246
45 121.084 206. 520
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