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Abstract; The molten salt pipeline of a 150 MW tower photothermal power plant was cracked and
leaked. The cracking cause of the pipeline was analyzed by means of macroscopic morphology observa-
tion, chemical composition analysis, tensile property test, impact property test, Vickers hardness test,
metallographic analysis, fracture morphology analysis, micro-area composition and other methods. The
results show that the failure mode of molten salt pipeline belongs to thermal fatigue cracking, which origi-
nates from the fusion zone of the outer wall of the pipeline at the root of the fillet weld. The main reason

for pipeline cracking is the alternating thermal stress generated between the protective plate and the pipe-

line during the temperature change of the pipeline medium.
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Fig. 1 Macromorphology of pipeline
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Tab. 1 Results of chemical composition analysis( wt% )

& SEE B
C 0.057 0.04 ~0.10
Si 0.350 <0.75
Mn 1.220 <2.00
S 0.001 <0.03
P 0.035 <0.04
Cr 17.550 17 ~20
Ni 9.230 9~13
Nb 0.460 0.057 ~1.00

1.3 fifdikse

TERBRERERE I H 4 AP filae, #2218 GB/T
228.1 - 2021 F1 GBT 228.2 - 20157 £ % i Al
570 °C FREALIEER 2 AMRFESE TR IR, 45 R %
B RERERE 09 IR DL PR REAT & ASTM A312 X
TP347H HiffEBERIRLE ,570 °C T BYPLHERER W
S IR 2 PR,
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Tab. 2 Results of tensile test

ol R MMM BiRRE, WM

x5 TR 58/ MPa MPa K&/ %
S e E=45 283 667 64.0
S ik 288 654 62.5
SC{E 570 C 180 420 36.0
SE 570 C 169 412 30.5
FRUE(E % =255 =205 =515
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Fig. 2 Metallographic morphology of pipeline sample
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Fig. 3 Hardness test location
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Tab. 3 Vickers hardness test results

RN R e T )
1 <200 197,202,198
2 <200 252,250,259
3 <200 200,199,194
4 <200 218,213,219
5 <200 288,281,279
6 <200 190,181,189
7 <200 188,186,179
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Fig. 4 Macromorphology of fracture surfaces
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Fig. 6 Energy spectrum test location of
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Tab. 4 Energy spectrum test results of fracture surfaces( wt% )

S 0 Na Mg Al Si K Ca Ti Cr Mn Fe Ni Mo
1 31.78  2.28 3.16 1.78 4.09 0.31 0.50 0.60 6.92 1.02  41.41 2.42 3.72
2 32.69 1.96 3.99 1.60  4.44  0.18 0.74 0.32 7.48 1.05  39.71  2.08 3.77
3 23.81  1.89 1.80 1.33 2.57 0.56 0.72 1.19 5.82 1.01  52.56  4.48 2.25
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