38 EHE 1M Erl fie 5l Wil T i Vol. 38 ,No. 1
2023 41 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jan. ,2023

CEEAS 1001 —2060(2023)01 0147 - 09

B8R435 T T /N4 SR 4P 4 1 R 1 43
RIS H T

A2 F L RRA, G R
(1P EAMERERAGEEOZF KA, BAIL h/RE 150078; 2. A REIRAKFE s h 5
BEJR TAE I, B AT % /R IE 150001)

W OEATRRDANESRY ERREALEY BEGRZFR RNEE N TG A G 7B A, 8T 6 Bk
AT I IRIE I T 4R H 9 R4k, KA ANSYS Workbench 19.2 s i) Bk Atk % T U F ) 2 3% VR 4% I 48 #) £ 47 W%
BHBRASI AT HWRERATRE LR BT RFHFTFRE, EREN . MBRLAITETRE G ER L
WHAERIHEF2HE 2REILL G, RRE HRE N 91,222 MPa; R B BRALA T LT 45 H 69 57 $AE A
0.59 x 1077 ; e 597 £ 8 & SLAL B2 Ay B ATARSG R 38 4 3L o SE 3008 A0 30 9 B A (ALK, 30 F M4 09 30 4R
B RAARIT I 4, B AR

X 8 ORBUERS BRSO T /N RUE R 80T 5 05 AR

th [E 435 . TK225 XHERARIRED : A DOI:10. 16146/j. cnki. rndlgc. 2023.01.018

[SIAAMERIZRA, % 55, IR, 4. RV 00T /N0 He i 4 i 681 B 43 A B 57 Fram 9 [T ). i s o T2,
2023,38(1) :147 —155. LI Chen-shuo, WU Qiong , LIU Feng-jie, et al. Stress analysis and fatigue life study of small supercharged boiler

drum under intermittent steam supply[ J]. Journal of Engineering for Thermal Energy and Power,2023,38(1) :147 - 155.

Stress Analysis and Fatigue Life Study of Small Supercharged
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Abstract: In order to solve the problem of fatigue damage caused by radial temperature difference and
internal pressure change in the intermittent steam supply process of small supercharged boiler,the bound-
ary condition of boiler drum was determined by the test of intermittent steam supply. ANSYS Workbench
19.2 was used to conduct transient finite element analysis of small supercharged boiler drum under inter-
mittent steam supply condition,and fatigue life assessment of boiler drum hazardous area was carried out
based on the fourth strength theory. The results show that in the intermittent steam supply process, the
hazardous point of the drum is always at the edge of the second pipe hole in the second row in the radia-
tion zone,and the maximum stress intensity is 91.222 MPa. The fatigue loss of the drum caused by a sin-
gle intermittent steam supply process is calculated to be 0.59 x 10 ~*. At the pipe hole where the hazard-
ous point is located , the stress is symmetrically distributed. Along the circumferential direction of the pipe
hole , the stress value near the flue gas is larger,while the temperature change near the descending pipe is
relatively uniform and the stress value is smaller.
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Fig. 1 Finite element model of small supercharged boiler
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Fig. 2 Layout diagram of temperature measuring

device on inner and outer walls of drum
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Tab. 2 Results of grid independence verification
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Fig.5 Schematic diagram of main components

in the steam supply process
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Fig. 6 Pressure change curve of drum in the

intermittent steam supply process
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Tab. 3 Boundary conditions of small supercharged boiler drum
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