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High-Temperature Strength and Ductility of HK40 and HP Centrifugal
Casting Tube after Long-Term High-Temperature Heating

Yutaka FuRUl, Ryoichi SASAKI, Fumio HATAYA, and Hiroaki IsHizuka

Synopsis:

A study has been made on the high-temperature properties after long-term high-temperature heating
of HK40 (25Cr-20Ni) and HP (25Cr-35Ni) centrifugal casting tubes which are widely used as refor-
mer tubes in the steam reforming process or cracking tubes in the ethylene producing equipments.

In the short time tensile testing at 700°C or below, there is a marked deterioration in the ductility
of HK40 and HP after long-term heating between 800° and 982°C. At testing temperature above 700
°C, the ductility of HK40 is incressed by long-term heating, whereas that of HP is not affected by

long-term heating.

In the creep rupture testing, HK40 after long-term heating shows lower gradient in the log ¢ vs.
log ¢ curve than that of the as cast alloy and, hence, its long time rupture strength is markedly supe-
rior to that of as cast alloy. However, HP after long-term heating shows lower strength and higher
ductility in creep rupture testing as compared with the as cast alloy.
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Table 1. Chemical compositions (wt9;).
. Gas (ppm)
G Si Mn P S Cr Ni Mo
O N E
HK40 0.42 1.3 1.1 0.021 0.016 25.1 21.1 0.10 80 458 5.2
PH 0.40 0.8 0.7 0.015 0.014 25.6 34.2 0.10 68 483 9.6
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Fig. 1. Tensile properties for HK 40 centrifugal
casting tube after long time heating.
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Fig. 2. Tensile properties for HP centrifugal cast-
ing tube after long time heating.
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- Fig. 3. Creep rupture strength for HK 40 and
HP centrifugal casting tube after long time heat-
ing.
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Fig. 4. Effect of heating temperature and heating
times on creep rupture strength for HK 40 cen-
trifugal casting tube (900°C).
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Fig. 5. Creep rupture strength for HK 40 cen-
trifugal casting tube after long time heating.
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