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Synopsxs

The effects of 0°003 and '0°006% B on the transformation, hardenability, quenched and
tempered hardness and mechanical properties etc. of Mn-Cr and Mn-Cr-Mo high tensile
steels were investigated. The results _obtained were as follows.

The Ac, points were not affected by addition B, But Acy; points were raised while Ar points
were lowered. 0°003%, .B was more effective to increase the hardenability than 0°006% B and as -
compared with no adding B the hardenability increased remarkably by addition of B. The.
quenched and tempered hardness was not affected by addition of B above 300°C of tempering
temperature. The yielding point -tensile strength and impact value increased a little by
~addition of B, but elongation and reduction .of area were not affected. )

As one of.the practical making proceéses_of B steel, 400kg ingot was mdde by addition of B

in the ingot mould while pouring the molten steel from ladle. The properties of this 400kg
ingot were uniform and the effect of B on the ingot was the same as that of B on the small

ingot’ which' was made experimentally by a small furnace.
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Fig. 7. .Mechanical property of Mn-Cr -
.. high tensile steel
. Fig. 8. Mechanical property of Mn—Cr—Mo
high tensile steel.
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Table 2. Chemical composition and grain size of specnmens. * Annexation
? I ‘ { i i | | ; . Grain
Specimens C | Si Mn; P w S Ni| Cr | Mo Al [ Ti B*i O - H N size
I I R N . S
A 0'38|O'llO 68;0 OZI'O 0090 32i 116 | 0°25 {1 0*05 ; 0°009| — 0°0025 [ 0°00002{ 0°CC21 | 6°2
- A , R SR SRR S R L
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B—8 o 37{0 120°690°016,0°008 0" 33 1°11 | 021 1 0°07 | 0*012/ " # ~ — — — 63
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STUDIES ON MECHANICAL PROPERTIES OF 19-9 D L

Taro Hasegawa, Osamu Ochiai and Junich Ino

Niobium was effective to increase ductility of the short-time tensile test at 700°C in the
age-hardened, or ¢ hot cold worked ' state. In creep rupture testing above 650°C, Nb was
effective to increase ductility, and rupture life. Effect of Nb is distinct at longer time or
higher temperature of testing and at ‘ hot cold working’’ rather than in age-hardened state.

The higher the working temperature of ‘‘hot cold working'’ the lower the strength on short
time tensile test, and the shorter the creep rupture time, the more increased ductility in both
‘testing. Reduction of working at “*hot cold working’’ had little effects on the result of the short-

time tensile tests, but by increasing the reduction of working, creep rupture time was
shortened.

Tensile and yield strength increased by ‘‘hot cold working’’ beyond 700°C and creep rupture
‘test at 600, 650, 700°C, beyond 100h. of testing time were studied in age-hardened state.
At 650°C, 100h creep ‘rupture strength was somewhat !3kg/mm? lower than in ¢ hot cold
worked”’ condition, but its difference was reduced in proportion to testing time.
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Table 1. Chemical composition of the specimen.
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