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Influence of brazed joints on stress of plate-fin structures
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Abstract; To improve the structural safety of LNG plate-fin heat exchanger, the analysis model on stress of plate-
fin structures was established based on thermal-elastic theory. The stress characteristics of plate-fin structures at
different brazed joints were analyzed by thermal-stress coupling method. Results showed that the maximum
equivalent stress reached the peak value at the brazed joint near fin and plate side when the curvature radius of the
brazing angle was 0.5 mm and the fusion distance was 0. 137 5 mm, which was mainly induced by the maximum
normal stress. The equivalent stress, the maximum normal stress, and the maximum shear stress changed steadily at
the brazing seam. The equivalent stress of the brazed joints near fin and plate side increased with the increment of
curvature radius on brazing arc. The stress concentration at brazed joints was reduced with the decrease of the
curvature radius. The equivalent stress at the brazed joints near plate side decreased when the fusion distance on
brazing arc increased, while it was opposite at the brazed joints near fin side. The equivalent stress of the brazed
joints near plate side was larger than that near the fin side when the fusion distance on brazing arc was less than
0.08 mm. The above research results provide theoretical basis for the design, manufacture, and operation of LNG
plate-fin heat exchangers in large LNG plants.
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Fig.2 Simplified model of plate-fin structures
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Tab. 1  Structural parameters of plate-fin model (from bottom layer to top layer)
e WERIE . SPRIE BB BNBE BPRRKE PR
= d/mm f/mm h/mm g/ mm L/mm 8/mm
12 1.6 100 0.4 6 0.6 5 0.1
22 1.6 100 0.4 6 0.6 5 0.1
32 1.6 100 0.4 6 0.6 5 0.1
FHa)E 1.6 100 0.4 6 0.6 5 0.1
852 1.6 — — — — — —
R2 MHEAFEESH
Tab.2 Mechanical properties of materials
T/ PR/ 7] 3 . LA/ w/ SRR
bR . S ik o -, e
K GPa (10°m-K™") (J'kg™ -K™) (kg'm™) (Wem™ -K™)
293 71.0 22.5
250 70.6 19.7
AL3003 0.33 962 2 740 159
195 72.4 16.9
175 73.2 15.9
293 97.0 15.1
250 96.4 14.9
ATA004 195 98.2 14.7 0.35 864 2710 155
175 98.8 14.6
145 99.6 14.5
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Fig.8 Temperature distribution of plate-fin structure
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