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Abstract: A furnace of cracking furnace of ammonia decomposition unit is made of heat-resistant stainless steel-welded, and
the partial welded joint cracks in the process of long-term high-temperature operation. In order to ensure the safe production
of heat-resistant stainless steel furnace liner, the reason for the occurrence of furnace liner cracks is that S31008 austenitic
stainless steel continuously precipitates a network of brittle Cr,;C, carbides along the grain boundary during long-term high-
temperature operation. Under the action of working stress, the cracks propagate along the grain boundary, causing fracture
along the grain boundary. In addition, the operating temperature of the cracking furnace and the inconsistency in the dimen-
sions of the elliptical head and intermediate nozzle, as well as the intermediate nozzle and tube bundle, cause stress concen-
tration and prevent synchronous shrinkage, resulting in residual tensile stress. Using ER310 welding wire and tungsten argon
arc welding for welding repair. After the non-destructive testing of the weld, it was found that the fusion line between the
weld and the base metal was clear and regular, the fusion was good, and the furnace liner after welding repair could meet the
requirements of normal use.
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Fig.1 Structure of cracking furnace
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Fig.2 Cracks of welded joints in pyrolysis furnace gallbladder
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Table 1  Physical properties of S31008 steel pipe

SR/ W (m-K)™] LIk 2 %0/(10° mm-°C™)
100 °C 500 °C 0~100 °C 0~500 °C
16.3 21.5 144 17.5
g IHAE 750~850 °C e iR FREE T KM T4E
2800 h AL, ZALFEIE ]y 1.5 % (RRJE &AL ) , Hpist B
HH B[O AR AL 202 B AR (LI 3) T A%
SEEA I B CrnColit b . MR R RSP
it TR CR 2L i, Wahi 2 2 o AR E &
T BRI BB RNEE AR, A, B G &,
] A B A S o FHAE 2551 & Ry s DX I Ay i R 42
XS 7 T TR AR U

g » .- ) -
& - - - g
£ e L RN
cX AR .
Woaxy gy
T
’

Fig.3 Base material organization after 2 800 hours of work
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Fig. 4 Morphology of the fracture
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Fig. 5 Weld seam organization after working for 15 000 hours
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Fig. 6 Fracture along the crystal
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Fig. 7 Welding crystalline crack
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Fig. 8 Welded crystalline crack structure
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Table 2 Chemical composition of ER310 welding wire (wt. %)

C Si Mn P S Ni Cr Mo Cu
0.09 0.3 1.65 0.021 0.015 2034 2581 0.02 0.08
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Table 3 Welding and rework process parameters of ammonia

cracking furnace
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Fig. 9 Segmented regression welding
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Fig. 10 Metallographic structure of welded joint after welding repair
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