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Study on Mass Effect of Law Alloy Steels for Large Steel Parts

Yasutsugu TOSHIOKA, Yoshinori SAIGA and Yoshikazi KURIYAMA

Synopsis:

A simple method is proposed to predict mechanical properties of heattreated large steel forgings. The

method is based on the findings.

Firstly, the main considerations for the strength and the ductility are

the carbon content of the forging and the microstructures induced during quenching. Secondarily, the
microstructures can be computed from available CCT diagrams and cooling rates of quenching in the tem-
perature range of 600°C to 300°C. These findings are verified experimentally on carbéon steels and low-

alloyed steels containing such elements as Ni, Cr and/or Mo.

Equations for the rapid estimates of the

cooling rates of steel forgings of the maximum diameter of 1000 mm are derived experimentally as follows:
log D4-0.513 log C=2-37 when quenched in water

log D40699 log C=2'02 oil
log D+0-954 log C=1i-i8 air

where, D is the diameter of a steel forging in mm. and C the looling rate in the temperature range of 600°C.

to 300°C in °C/sec.

Discussions are given on the validities of the findings and the equations.
(Receive 15 Dec. 1967)
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Table 1. Chemical compositions of investigated steels. (%)
Steel C Si Mn P S Cr Mo | Aumemie grain
size number
A 0-39 0-25 0-72 0019 | 0013 100 21| 8-0
B 0-35 0-25 0-67 0-007 0-009 1-03 014 | 65
1Pt — { — T 4 M3IiTH VT 620°C 127 =54 b - /¢— T 4 ZHE
t-PtRh —= — ™ o o
Thermocouple i D 420°C T4 F A RRRED / — XA BT B,
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Porcelain D= T L 2T 5b.
Fig. 1. Test specimen for TTT and CCT. log x = a + b log t
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Fig.14. Hardness of steel B after continuously cooled.
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Fig. 16. Cooling rate of quenching and toughness after tempering.
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Fig. 19. Quenched hardness of some alloy steels and impact valve at 20°C after tempering.
Steel names are shown on dot and carbon contents are shown under dot.

Table 2. Mechanical properties of steel B for various section size quenched in oil

and tempered at 620°C.

Steel diameter - (mm) <20
Yield strength (kg/ mm?2) 80~ 90
Tensile strength ( kg/ mm?) 90~100
Elongation (%) * >12
Reduction of area (%)* >50
Impact value ( kg-m/ cm?) ** >8

20~ 50 | 50~100 | 100~200 | 200~500

70~ 85 55~ 75 45~ 65 35~ 55

85~100 ‘ 75~ 90 70~ 85 | 65~ 80
| >12 >12 >12 | >12
| =50 =50 S50 | >50
| =8 >6 >4 | 22

* *k

Longitudinal direction.
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Tensile Properties of Pure Irons Made by Various Melting Methods

Synopsis:

Tadahisa NAKAMURA and Tsuneaki SAKAKI

Pure irons made by three kinds of melting methods, i. e. vacuum melting, electron-beam melting and
zone refining, were studied on their tensile properties, at several temperatures from room temperature
down to liquid nitrogen temperature, and at strain rates from 10-# to 8 per second. The purity of iron
affected to the friction term in Petch’s grain size dependence equation on yield stress, and there were no
changes in the coefficient of grain size term. The stress for brittle fracture due to the intergranular type
fracture was not almostly dependent upon strain rate and temperature, but markedly upon grain size.
For the electron-beam melted iron which was materially fractured brittlely in intergranular mode, brittle
fracture strength of about 16 kg/mm2 per unit grain boundary area was obtained when coarse grain specimens

were failured intergranularly at low temperature.

(Received 15 Dec. 1967)
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