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STUDY ON THE SPRING MATERIALS (VII)
Hideji Hotta, Dr. Eng.

Synopsis:

Many materials were studied hitherto by the author as the spring materials for high tem-
peratures, and these results were reported in Tetsu-to-Hagané as the Ist to the 6th reports.

In the 6th. report, (Tetsu-to-Hagané Vo. 42 No. 4. p. 333~337), it was recognized that with
the material corresponding to a die steel No. 5, the treatment in a hot bath at 600°C and
quenching from 1100°C was confirmed as the best heat-treatment. In the impact hardness
test of ordinary quench-tempered Si-Mn steel, the almost linearly descending inclination of
impact hardness was recognized with ascent of testing temperature.

In this report, the test was made on thermal expansion coefficient, impact hardness at high
temperature and Hgrc hardness, impact value, fatigue test at room temperature with Si-Mn
steel, and thermal expansion coefficient and torsional test at high temperature with die steel
No. 5, and the results were summerized as follows. '

(1) The maximum hardness value in Rockwell C scale of Si-Mn steel, was obtained by
quenching at 900°C and tempering at 350°C.

(2) The Izod impact value at room temperature of die steel No. 5, austempered at 600°C
was superior to that of Si-Mn steel.

(3) The number of repeatings by fatigue test with the Upton Lewis testing machine of
die steel No. 5 austempered at 600°C was superior to that of Si-Mn steel.

(4) The maximum torsional stress of die steel No. 5, was recognized by the isothermal
treatment at 600°Cx 1h. in a constant bath and quenching from 1, 100°C
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Table 1. Chemical cbmpsitions of Si-Mn

steel and die steel ‘Np. 5.

Types of Compositions (%)
steel C Si Mn | Cr w v
Si-Mn . . .
steel 0°28 | 1*94 | 0°81
Die steel . . . . . N
No.5 0°220°14 | 0°52 | 1*82 | 8*97 | 0*é5
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Table 2. Transformation points of Si-Mn steel.
Ac JAr
Si-Mn steel | 760°~775°C 660°~690°C
Table 3. Thermal expanéion coefficient of
Si-Mn steel. ’
Temperature Mean thermal expansion
“C) coefficient X 106

25°~~100° 109731

25°~.200° 11°0304

25°~-300° 12*1235 |

25°~400° 126321

25°9~-500° 130818

25°~600° 13°3749

250~700° 140738

25°~800° 14°4014

Temperature True thermal expansion
°C) coefficient X 106

25°~100° 10°9731

100°~-200° 11+0638

200°~-300° 13°9%987

300°~400° 139709

400°~-500° 14-6944

500°~600° 149728

600°~~700° 17°9478

700°~-800° 16°4532
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(Comparison of die steel and Si-Mn- steel)
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Table 4. Transformation points of die
steel No.S.
Ac Ar
Die steel No.5| 820~880°C 720°~805°C

Table 5. Thermal expansion coefficient of
die steel No.5.

Temperature Mean thermal expansion
°C) coefficient X 10-6
25°~-100° 116202
25°~-200° 11°7264
259~-300° 118094
259~-400° 120486
- 25°~.500° 12°1864
25°9~600° 12°4720
25°~700° . 13°0616
25°~800° 13-4985
Temperature True thermal expansion
©C) * coefficient X 10-6
25°~100° 116202
© 100°~200° 117929
200°~300° 11°9281
300°~400° 12-6585
400°~500° 12°6425
500° ~600° 13.7407
600°~700% 13+3510
700°~800° 162913

(Dies steel No.5)
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Fig. 9. Austemper temperature versus maxi-
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temperature.
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