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Fig.1 The crack developed on the inner on

surface of heat exchanger
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Fig.2 The section of inner surface crack in

thickness— direction
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Table 1 Test results of chemical constituents

(mass fraction) %
H BB R
Si Mn P C S
W 0.19 0.65 0.011 0.126 0.0051

GB6654-1996/ 0. 20~ 1.20~
<{0. 035 <0.20 <0.030
(16MnR ##7) 1.60 1.60
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Fig.3 Diagram of Curing test specimens
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Fig. 4 Diagram of test points on test specimens 1 and 2
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Fig.5 Diagram of test points on test specimens 3
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Table 2 Brinell hardness of test points HB
pUUFESY
A
1 2 3 4 5
izl 146 144 156 149 152
R 2 145 146 153 165 150

HEEIME 2 149 150 152 166 161
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Table 3 Brinell hardness of test points on side 3 on

test specimens 3 HB

WK
1 2 3 4 5 6 7 8 9

B 156 144 160 148 160 149 158 158 156
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Fig. 6 Diagram of tensile test pieces
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Fig. 7 Force-Displacement Curve of Specimens
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Table 4 Fy and F, of specimens kN
Rl R 2 3
Fe 29.12 23.14 28.91
, 37.74 31. 07 36. 85
®5 BREMo Mo,
Table 5 ¢, and o, of specimens MPa
A 2 e 3
Os 364 289 361
ob 471 388 460
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Fig.8 Specimens and its dimensions of sharpy impact test
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Fig. 9 Fracture mode of specimens
F6 WEMED) Ax EFMETNE o &
Table 6 Impact energy Values Agx and impact

toughness ax of specimens
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Fig. 12 Stress distributions of layered region
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Fig. 13 Curve for edge stress as the pressure increased
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Fig. 14 The variation curve of stress intensity
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Fig. 15 The variation curve of stress intensity factor
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Influence of bearing capacity of heat exchanger shell caused by
hydrogen corrosion delaminating crack

HE jia-sheng' ,LI chao' ,ZHU xiao-ming® ,CHEN wei’ ,LU yuan-ming® ,YANG feng*
(1. School Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Wuhan Branch of China Petroleum & Chemical Co. » Ltd, , Wuhan, 430082, China)

Abstract; To explore the influence of hydrogen corrosion delaminating crack on the mechanical
properties and bearing capacity in operation of the layered heat exchanger shell, the material capability
of layered heat exchanger shell was analyzed by using chemical constituents analysis, hardness test,
tensile tests, Charpy V-notch pendulum impact test, The finite element method was used to calculate
the stress distribution of heat exchanger shell and to discuss the stress intensity factors of crack tip.
The results show that the Mn element is lower in the chemical constituents, other elements accord with
the National Standards; the material hardness meets the requirements, but the toughness declines
obviously. The material of heat layered exchanger shell is deteriorated by the hydrogen corrosion,
which destroys the continuity and uniformity of the material, decreases the ultimate strength, but
increases the yield-strength ratio. The film stress state is destroyed, and material resistance to crack
growth decreases. The hydrogen corrosion delaminating crack causes biggish partial stress and makes
bearing capacity of the heat exchanger shell decrease.

Key words; material capability;finite element method;stress intensity factor ALt % T
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Improvements of collaborative localization algorithm of multi-robot
on target in ROBOCUP

ZHANG Yan-duo'? ,LI Zhe-jing'* ,LU Tong-wei'"’
(1. School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Hubei Province Key Laboratory of Intelligent Robot, Wuhan 430074, China )

Abstract; Armed at the accuracy and stability of data processing by density-based spatial clustering
of applications with noise algorithm(DBSCAN), an improved DBSCAN clustering algorithm was used
to raise the accuracy of multi-robot cooperative localization on platform of the Robot World Cup
(ROBOCUP) autonomous robot. The information fusion model of cooperative localization was
established by studying the self-positioning and targeting of a single-robot. The distance threshold was
introduced in the improved DBSCAN algorithm, by combining the actual condition of less distance of
observation, the higher accuracy, the data which might be deleted by DBSCAN was kept by comparing
the actual distance to the distance threshold. In this way, the size and accuracy rating of data was
improved and the error of observation information and instability of data was reduced. In the
experiment, the traditional DBSCAN clustering algorithm and improved DBSCAN clustering algorithm
were both used in the data fusion of same observation point on robot platform. The experiment results
show that the integration of data is stable by the improved algorithm with the EPS changes; the data
fusion is more stable and accurate using improved DBSCAN clustering algorithm, in which the robot
distance threshold is used on real ROBOCUP autonomous robot platform.

Key words: autonomous robot; cooperative localization; DBSCAN algorithm; distance thresholds
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