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The Effect of Ti on High Temperature Properties of Austenitic Steel.
Ryuichi Nakagawa and Yasuwo Otoguro
Synopsis:
Foliowing the previous report (Tetsu-to-Hagané 45, 1959, 11, p. 1276), the effect of Ti and
C on the mechanical properties (such as creep rupture strength, tensile strength and aging
hardness) and the m1crostructure of 18 Cr-12 Ni austenitic stainless steel containing Ti were
studied.
The range of the C contents studied was from 0°06% to 0499, and that of the Ti contents -
was from 09 to 1°889;.
With these steels, TiC and CrCe precipitated during aging at 600, 650, 700 and 750°C. The
aging hardness increased with increasing C contents and decreased with increasing Ti
contents. /
When the Ti content was over four times as  much as the C content, large granular TiC
remained on grain boundaries. It seemed that this structure had a unfavorable effect on the
»

mechanical properties.
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Precipitates were examined by the same method as described in the previous report.

With

the specimens with 0°06% and 0°12% of C, X-ray diffraction lines of TiC, TiN, r phase which
seemed Ti sulfide were obtained but with the specimens with higher C contents, TiN and r

phase were not detected.

The tensile strength depended mainly upon the C content dissolved in the matrix.
When the Ti content was about four times as much as the C content, the creep rupture

strength was maximum for each C content.
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Table 1. Chemical composition.
No Co, Nig, Cro, Ti% Mn% Sie, N9 sol. IN9, insol.
T 1 0°24 11°97 |  19+04 0 1°99 1°04 0°0310 0- 0006
T2 0-26 11+65 1785 0-27 2+05 0°97 0-0099 0-0141
T3 0°26 11+57 1767 0-84 2-18 1-08 0+0039 0-0076
T4 0+25 1077 18410 1*34 |  2°06 116 0+0018 0-0064
Ts C-24 11+43 18-69 1766 | 1-98 1-08 0°0020 0-0112
T 6 0-40 1123 | 1795 0 2°02 0°97 ‘070242 0+0002
T 7 0+34 11-65 . 18°86 0°-41 . 2+04 0°80 0+0076 0+0079
T8 0+37 11+05 18°56 0+88 2426 1°07 00044 0-0081
T 9 0-31 . 10°96 18+00 1°36 1°97 1°13 00027 00161
T 10 0°35 10-93 19+10 1°87 ' 196 1+05 0-0029 0+0178
Til 0-42 . 11749 | 18*29 0°93 :  1-99 0+97 0°0014 0°0066
T12 0-49 11-05 1842 1°40 ' 2+57 1-17 0°0013 0-0072
T13 006 1185 1826 0 f 179 0°99 :
T14 0-07 11-86 1781 035 | 1-83 1°00
T15 0°06 11492, 18+05 0°69 | 1°'81 1704
T16 0-06 11°86 1841 0°78 | 1*84 105
T17 0-10 12°01 18442 0 | 1-82 099
TI1g 0-14 11+84 18+01 0+43 | 1'83 1+02
T19 0-13 11+52 1836 0°76 182 1°04
T20 0-11 11477 17-92 1+20 1°80 0°99
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Fig. 2. Aging hardness of T1 and T4

specimens.
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Fig. 3. X-ray diffraction lines of the precipitates
of T15 and TI19 aged at 650°C.
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Fig. 4. X-ray diffraction lines of the precipitates
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Effect of Various Elements on the Properties of 21Cr-4Ni Valve Steel.

Naomichi Yama%aka, Kunio Kusaka gna Masanobu Kitahara.

Synopsis:

To investigate the influence of C, Si, Ni, Mn and N, on the properties of ‘“21Cr-4Ni’" valve
steel, which was beginning to be used for automotive industry nowadays, the authors measured
hardness change, mechanical properties at room and elevated temperature, rapture strength,
magnetic permeability, oxidation resistance in the air at eélevated temperature, corrosion
resistance to liquid PbO and 409 boiling HNOj; solution, hardness change in nitriding by
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