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EFFECT OF CARBON AND VANADIUM ON THE PROPERTIES _
OF SHOCK—RESISTING TOOL STEEL (II)

N. Yamanaka, Dr, Eng. K Kusaka, A. Tonooke and M. Hirayaina

Synopsis:

The authors studied on the effect of sﬂlcon on the properties of shock-resisting steel con-

taining 0°59;, C
No. 10, p.

, 1°59, Cr, 2°294'W and 0°29; V in the first report.
1001) In this report, the effect of C and V on the transformation, the hardenability,

(Tetsu-to-Hagane. Vol. 40,

the as-quenched and tempered hardness, and the mechanical properties were investigated.

The results obtained were as follows:

(1) The critical point was lowered with the carbon content and raised with the vanadlum

addition.

The Ms-point was lowered with the carbon content.

(2) The hardenability increased with the carbon content, and decreased with the addition:

of vanadium.

(3) The full hardness was obtained by the oil quenching from 860°C to 940°C, and as the:
carbon content decreased, a slightly higher austenitizing temperature was necessary for obta-

ining the full hardness.

(4) During tempering, the Charpy impact value increased by a tempering temperature up
to 200°C, then decreased at higher temperatures and minimum impact value was exhibited

at a temperature between 300°C and 350°C.

As the carbon content increased, the yield point and the hardness increased and the impact

strength decreased.
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Table 1. Chemical composition ot steels tested.

Steel Chemical composition (%) Ac Ar
No. c [ si | Ma [ P S Cr WiV | cu C) (°C)
S—15/ 0°30 1+07 042 ' 07016 0°017 | 1°54. | 2°01 , 0-24 0°17 I 805~9OO | 820~715.

16| 0°36 0°93 040 : 0015 | 0°017 | 1°47 2°13 { 0'24 0°17 ' 795~900 | 800~715-
17| 0°43 1°06 0743 0.014 { 0017 | 1+47 2°39 } 0°24 0°17 | 790~895 | 780~700"
18] 0°46 1-01 0°40 0°014 | 0°015| 1*44 2724 0°26 0715 | 790~890 | 775~700
19 0°53 1°04 0°39 0°012 | 0°016 | 1°45 2*18 | 0724 0°14 | 785~875 ' 765~700
200 0°56 106 0'38 . 0°0i2| 07015 | 1°51 2°25 | 0726 0°15 | 785~875 | 760~70C
21. 062 0°97 0'38 ‘' 0°0i2! 0016 | 1°47 2°02 026 0°15 | 785~865 : 750~69C
22, 0.50 0°%0 0°38 0015 | 0°020 | 1°44 2°ig i — 0°17 | 780~865 - 740~680
23, 0°50 0°93 0°37 ! 0°017 | 07020 | 1°+54 2718 1’ 0-12 0°14 | 780~865 745~6%90
24/ 0°54 0°89 0°36 ! 0°020 [ 0°022 | 1745 2°05 | 066 0°15 | 785~905 | 775~705
25|; 052 0°92 0°37 | 0017 | 0+023| 1°45 2°09 | 0°92 0°14  790~925 . 790~710
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Fig. 3. Time-temperature-transfor mation

curves for the decomposition of austenite.
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Fig. 4. Hardness change during isothermal

transformation.
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'ON THE FATIGUE TEST OF HOLLOW DRILL STEEL BY A FATIGUE-
TESTING MACHINE OF ELECTROMAGNETIC-RESONANCE TYPE

Synopsis:

Michira Uchiyama and Fujio Seki

The authors mvestlgated the fatigue strength of hollow drill steel rods under reversed
bending, using an electromagnetic resonance type fatigue testing machme as shown its block

diagram in Fig. 1.

are listed in Table 1~2.
Results obtained were as follows;

1} Fatigue limits of hollow drill steel rods showed 20~30 kg/mm?2.

53 kinds of foreign and home manufactures are refered to the preparation
of 10 kinds of test steels, whose chemical compositions,

physical and mecharical properties-

Those were not affec-

ted by the kind of steel, but largely by their method ot heat treatment. (Fig.2)
2) Steels with the troostitic micro-structure, of hardness around Hv 400, could obtain the

maximum fatigue strength. (Fig. 3) -

3) Surface conditions of hollow drill steel rods had a considerable influence on then‘

fatigue strength
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