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An Analysis on Failure of Centrifugal Casting Radiant Tubes of
Austenite Heat Resistant Steel HP40

Zhang Xiaoli', Luo Heli®, Li Shangping’, Liu Peiying' and Zhou Tietao'
(1 School of Materials Science and Engineering, Beithang University, Beijing 100083 ;
2 Central Iron and Steel Research Institute, Beijing 100081)

Abstract The radiant tubes of HP40 steel (0. 35 ~0.45C, 24 ~27Cr, 34 ~37Ni, <0.5Mo) cracked and failed af-
ter serveed for 2 years and nine months at <980 “C. The analysis results showed that the o phase precipitation which led
to brittleness of materials was main cause for cracking of radiant tubes, the served temperature at cracking region was higher
than that at non-cracking region, in cracking region the precipitated o phase was coarse, the amount of g phase increased,

and the plasticity and toughness of this region obviously decreased led to cracking and failure.
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Fig.1 Morphology of cracking region of centrifugal casting ra-
diant tube, x1
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Table 1 Chemical compositions and mechanical properties of original casting tube, served cracking region and non- cracking

region
S P JIEHERE
MH C S Si Mn P Cr Ni Mo oy/MPa ¢y ,/MPa  65/%
Fih%E 0.35~0.45 <0.03 <2.0 <1.25 <0.03 24~27 34 ~37 <0.5 500 ~700 2250 28.0
" FREK 0.36 0.012 1.12 0.99 0.010 25.12 33.12 0.82 580 ~600 365 ~380 4.0
VPRFEUR 0.37 0.013 0.10 1.04 0.009 25.24 33.02 0.82 465 ~490 255~270 5.0~6.5
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Fig.2 Distribution of carbide in radiant tube: (a) cracking re-
gion, Nol sample; (b) non-cracking region, No2 sample
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Fig.3  Morphology of precipitated o phase in radiant tube after

served; (a) cracking region, Nol sample; (b) non-cracking Tegion,
No2 sample
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