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A Study on Thermal-Fatigue Behavior of Super Ferrite Stainless Steels

Gu Yu', Zhang Jingjing’ and Zhang Baoliang’
(1 No2 Steelmaking Plant, 2 Technology Center, Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003)

Abstract The thermal-fatigue behavior with 800 cycles of ambient-1 000 C for 1. 5 mm cold-rolled sheet of 409, 429
and 441 super ferrite stainless steels produced by pre-treaded metal-90 t K OBM S-VOD-LF-slab CC flow sheet for auto ex-
haust pipeline has been studied. Results show that the thermal-fatigue ( crack length with 800 cycles- 1. 2mm) of steel 429
(/% ; 0.009C, 0.86Si, 15.3Cr, 0. 47Nb) and steel 441 (/% . 0.008C, 0.45Si, 17.9Cr, 0.39Nb, 0. 18Ti) is better
than the thermal-fatigue ( crack length with 800 cycles- 2. 0 mm) of steel 409 (/% : 0.007C, 0.40Si, 11. 2Cr, 0. 14Nb,
0. 10Ti) ; during reversing ambient-1 000 “C heating-cooling process, the Fe atoms in weak region of steel are first oxidized
to form oxides and peel off from base metal, led to form crack, and the formed Fe,SiO, - Cr,0, oxide films near crack pre-

vent crack further developing.

Material Index Auto Exhaust Pipeline, 409, 429 and 441 Super Ferrite Stainless Steels, Ambient-1 000 °C Ther-

mal-Fatigue
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Table 1 Analysis of test super ferrite stainless steels /%

MYy C Si  Mn P S &G Nb T
409 0.007 0.40 0.23 0.017 0.001 11.2 0.14 0.10
429 0.009 0.8 0.30 0.015 0.001 15.3 0.47 -
441 0.008 0.45 0.07 0.015 0.002 17.9 0.39 0.18
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Fig. 1 Morphology of surface of super ferrite stainless steel 409 (a,, a,, a,, a,), 429 (b,, b,, b;, b,) and 441 (¢,, ¢,, c;, ¢;) am-

bient-1 000 °C 300 times (a,, b,, ¢, ), 400 times (a,, b,, ¢,), 600 times (a,, by, c;) and 800 times (a,, b,, c,) thermal cycles
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Fig.2  Effect of thermal cycles on length of thermal fatigue
crack of super ferrite stainless steel 409, 429 and 441
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Fig.3 Morphology of thermal fatigue crack (a), EDS (energy dispersive spectrum) analysis of micro-region 1 (b) and 2 (c), super

ferrite stainless steel 429
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Table 2 Ingredient of oxide films at thermal fatigue crack
of super ferrite stainless steel 429 /%
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Fig.4 Mechanism of crack emergence induced by thermal fatigue
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