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Application and Research of Transition Arc Structure in Fire-Tube Boiler

GONG Mingming, YU Bin,HAO Biao

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract; For design of connection structure between tube plate and housing in fire-tube boiler, precise structure

optimization always cannot be obtained due to empirical design from designers. The fire-tube boiler structures with three

different transition radius were analyzed through ANSYS, the stress concentration of transition arc which connecting tube

plate and housing was obtained. The stress distribution and displacement conditions of three transition radius were

contrasted, and it was given that R should not be too large for arc optimized design, to ensure the stress in maximum

stress areas is still within permitted scope while solving the problem of transition arc expansion. It provides a strong basis

for optimal design of such structures.
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Table 1

transition section of the tube plate
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Figure 3  Finite element model of fire-tube boiler

2.1 AEFEHTERMERTITELERS

PEANCAE A 25 A AT T, 38 A A 2o 3 [ 9K
AR B R i — 25 A BT IR AR G /IR I X381 5
Wi, A3 G PE R IR2E 42 R =40 mm,60 mm,80 mm,
I ANSYS A AT A5 OB R AP AN TR A2 1 aed
[ SREE R 0 R Tr S as 2 B 4 5 RN 6 4330 Ry it
PERYIEAE R =40 mm,60 mm, 80 mm [ 33 J 5] 9T 4
INWAR7 PN

AN
NODAL SOLUTION APR 16 2013
STEP=1 05:14:36
SUB =1
TIME=1
SEQV (AVG)

DMX =.003615
SMN =22.518
SMX =200.145

22.518 61.991 101.464 140.936
121.2 160

180.409
81.727 200.145 /MPa

K4 R=40 mm B, L% HIRHK R A =B
Figure 4 R =40 mm, transition arc
thermal stress cloud
i1 4, 181 5 FIFE 6 TR, e RIS ) o3 A et P
(B S ] A A/ A0, 7 b DX 5 B 5[] 15 5 #6428 path



(g - Rl - §75E]

#0580, F . R RIMESHEXERP PN - 95 -

AN

APR 16 2013
05:11:59

NODAL SOLUTION

STEP=1

SUB =1

TIME=1

SEQV (AVG)
DMX =.003605
SMN =23.443
SMX =204.725

I I
23.443 63.728 104.013 144.298
43.585 83.87

124.155 164.44 "7204.725 /¥Pa

BAS R=60 mm Bf,idE RINA R A= H
Figure 5 R =60 mm, transition arc

thermal stress cloud

AN
NODAL SOLUTION APR 16 2013
STECT! 05:18:06
SUB =1
TIME=1
SEQV (AVG)

DMX =.003733
SMN =34.966
SMX =208.53

I I
34.966 73.536 112.106 150.676 189.246
54.251 92.821 131.391 169.961 208.53 /MPa

B6 R=80mmetitE HK®KEHEH
Figure 6 R =80 mm, transition arc

thermal stress cloud

Wt L 3. 7.1 8 A1 9 R R B
AR pathl B Jy o BE Mk &1, 35 2 S ERIEAR R
=40 mm,60 mm,80 mm [ pathl BN J750 FE(H , H
P Ry — KR AR Sy, Py SR T, Py o+ P,
R TT + R TT F AR T

%2 AREIAINF 42 pathl & 5 K B A A7

Table 2  Different arc radius path of a stress contrast
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