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Hot-Twist Ductility of High-C Ferritic Steels.
Fujio TSUKAMOTO and Takashi Suzukl
Synopsis:

The hot-twist ductility of AISI Type 446 and some other high-Cr ferritic steels, especially
effects of metallurgical factors such as alloying elements, microstructure and grain size were
investigated by hot-twist test rotated at 200 r.p.m at a temperature ranging from 800 to 1250°C.

The hot-twist ductility of high-Cr steels was much influenced by its microstructure.

Some steels which had a single ferritic structure at these testing temperatures showed
higher twist value and a convex type twist curve against the testing temperatures, while
other steels which transformed at a testing temperature showed a lower twist value and had

a concave-type twist curve.

The temperature at which the specimen showed the minimum

twist value nearly corrresponded to the transformation'temperature.
As to the influence of the alloying elements in 259 Cr steels, C and N were the most

detrimental ones which lowered these twist wvalues.

Addition of C+N up to about 0°2%

greatly reduced a hot-twist ductility and about 029 of C+N was the inflection point of

curve figure.
twist value above 1200°C.

Addition of Si, Ni, and Cr reduced a hot-twist value although Ni improved hot-

The difference of hot-twist value could not be recognized between air- and vacuum-melted
specimens which had similar chemical compositions. ' .
Grain-coarsening owing to the elevation of annealing temperature lowered hot-twist ducti-
lity, especially when single-phase specimens were annealed at a temperature higher than

the temperature of maximum ductility.

In the latter case intercrystalline fracture occurred

at every test temperature and consequently twist values were much reduced.
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Chemical composition of specimens subjected to hot-twist test.

Table 1.
. s bys Transformation '
Specimen Chemical composition (%) temperature Melting
marks | C Cr Ni si N Al of (‘f,g’)i” process
RX31 0*08 25°62 0°23 0°+45 ‘0°18 1150
17 -0°08 2560 - 0°15 0447 020 1150
2 0°025 2761 016 0°70 021 1200
33. 016 2502 044 0+45 022 1100
34 0°22 24°62 0+50 0-45 0°22 1100
5 007 2551 016 0°37 0*054 1200 .
6 006 25°50 016 0°51 0*38 1150 Air-melt
8 007 25°72 0*15 1°53 0-21 1200
10 007 2572 015 2*50 0*21 1250
-7 0-07 25°51 0°16 1°34 0°054 (a)
9 007 25°51 0-16 134 0°042 129 (a)
41 0°06 26°15 114 064 0°19 1150
42 006 2540 2°65 062 0-20 (b)
13 0°06 25°99 4+ 10 0°63 0-19 (b)
Vi 006 25+80 0°19 044 0°26 1150
V2 0°022 2544 0°19 044 0-24 1100
V3 0012 25°11 020 0°39 0°008 (a)
V5 006 2560 020 0°40 0°046 1200 Vacuum-melt
V7 0°011 25769 tr. 0°52 0022 (a)
Vié 0°014 29°69 0-17 0°49 0°*009 (a)
Vi7 0°015 3441 0-19 0°45 0*010 (a)

* a) Ferritic structure at all temperatures, b)
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Duplex structure at all temperatures.
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Fig. 1. Effect of C and N contént on hot-twist
’ ductility of AISI Type 446 steels.
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Fig. 2. Effect of (C+N) content on hot-twist

ductility of 2595 Cr steel.
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F1g 3. Effect of Si and Al content on hot-
twist ductility of 259 Cr steel con-
taining low and high N.
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Fig. 5. Effect of Ni
content on hot-twist
ductility of AISI
Type 446 steel.
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Fig. 6. Effect of annealing temperature on
hot-twist ductility of AISI Type 446
(RXV1) and 259% Cr steel (RXV5).
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