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STUDY’ON'THE]HOT¥DUCTHJTY(M?STEELS(D

(Study on the Hot Twist Test)

Synopsis:

Tatsuaki Morishima

As a method to evaluate hot ductility of steels, hot twist test was adopted and study on

its test was performed.

The design and construction of the testing apparatus, procedure of test and the form of

test specimens were described.

Some tests were carried out to confirm the reprodumbxhty, accuracy of test results and

availability of this test.

In these tests, the following results were obtained.
(1) The apparatus used showed fairly good reproducibility and accuracy of test results.
(2) This test was proved to be more useful and sensitive to evaluating hot-ductility of

steels as compared with

other tests such as high temperature tensile or impact test.

Also in this study, the effect of MnS inclusions on hot-ductility of steels was examined.
In addition, by means of this test, some experlments were performed on the hot-ductility

of various carbon and alloy steels.
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Table 1. Reproducibility of twist values.
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! o i i { !
(°C) 4 (r.p.m.) | | values " number l %
; 7 , l :
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carbon | , l T R i . i D
e f { — ' ; S T
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| | l12- | | | | . .
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18-8 { 1100 I 4 ! 11 i1 | 1 ; i 11-7 Q47 —6°0
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; Co21 21 20 20 © 19 . . [ k102 ' +6°1
steel 1250 | % | 18 1o -l 20, 20 2| 19°8 t —18 | —9°L
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Table 2. Chemical analyses of high-sulphur, low-carbon steels (%).

No. Steels ¢ | s Mn. | P | S | Cu Mn/S
L 0*058 ~0*5 Mn 3 0-18 | 0-29 062 0-014 | 0°051 0-13 121
2 0*10S~1"0Mn | 0-18 ( 0-24 0-99 0012 0°099 0°14 10°1
3 0°158~1°5Mn | 0°20 | 0°34 1°60 0°014 : 0°159 015 10°1
4 0°20S ~2+*0 Mn 0-20 | 0-29 191 0*014 |, 0°200 , 0°15 96
5 0*158 ~0°2 Mn- o011 001 0-20 0:011 ¢ 0°134 | 0°-12 15
6 0*03S ~0°5 Mn i 016 022 0+49 0+014 0°024 ' o0-+12 20°4
7 0*03S ~2°0 Mn 0-16 0°20 1+95 0°015 0020 * 0-14
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Table 4. Chemical analjrses of steels subjected to hot twist test (%)
Steels C , Mn ' P | .S ‘ Cu ‘ Ni l Cr | Mo | Others
0 I%Cg(ﬂled)) 0°14 | 0°20 ' 0+47 | 0+012 0-023 | 0°15
0+15C (Rimmed){ 0*14 | 0°01 0°36 { 0+012 | 07028 ! 0°15
Lf;gdcﬁgafn' 0:2 Mo 0°13 | 0°19 | 0°45 I 0-013 | 0:007 | 0°18" 0°15
alloy steel « 1Cr-0"5 Mo 0°11 | 034 ' 0°52; 0°010 ' 0°007 ' 0°17 0°92 | 0°34
1 2°25Cr-1 Mo | 0*11 | 0*29 { 0°47 ; 0°018 | 0°008 @ 0-17 2°37 | 1°07
‘.S(Dr—O'SIdo 0°11 | 028 | 0*°56 | 0°018 | 0+008 \0-17 4°50 | 0°33
cor 18-10 0+05 | 0°55 11-33' 0°025 0010 | 0°12 | 9+64 | 1805
f;gﬁ;ﬁg;gc 18-12-Mo 006 | 0°47- 1°31 07030 | 0+010| 0+10| 1208 | 16760 | 2°38
teel 18-12-Ti 0°05 | 0*42 ' 1*47 0*025 | 0°008 | 0,08 | 11*63 | 17795 Ti=0"26
18-12-Cb 0705 | 061 1°60  0°020 ; 0°008 | 0°10 | 10762 | 18°46 Cb=0-66
i — 3 :
" Ferritic | 13Cr 0°07 | 0*61 0+51 ° 0°031 ' 0+006 | 0*16 011 | 1215
stainless 25 Cr-N, 0°09 | 0*48 0+75 0°025 0°014 | 012 24445 ° Np=0°"190
steel j 30Cr-N; 006 | 065  0*34 . 0-017 * 0-0ll | 0*10 29°75 | PNg—O 161
] '
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Bottom; 30 Cr-Ng;stainless steel

Fig. 10. Fractures of hot twist test speci-
mens of several steels. ‘
(Test temperature: 1200°C)
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STUDIES ON DUPLEX GRAIN STRUCTURES OF AUSTENITE (II)

Causes of Formation of Duplex Grain Structures in Steels (Part-2)

Synopsis:

Yoshiaki Masuko

Already described in the previous report of the same title. (Refer to the Part-1. p. 476,

April, 1958 issue of “Tetsu-to- Hagane’’.)
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