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Table 3. Rupture strength at 600°C (100h)
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Table 4. Creep limit at 600°C (DVM method)
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Table 5. Increasing in weight after oxidation
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THE STUDY OF HEAT-RESISTING STEEL (XI)

Synopsis:

In this report, the effect of “‘warm-work”

Eiichiro Asano

and the variety of microstructure during pre-

cipitation for warm-worked material on 16-25-6 alloy containing'Ti or B were studied.

There are three different compositions in the specimens.

(4D1 £D2 and £D3) Sample

D! contained 0°68% Ti, 2D2 contained 1°86% Ti, and £ D3 contained 0°085% B, based on
16 Cr-25 Ni-6 Mo alloy. The chemical compositions is shown in Table 1 in full detail.
After forged to bars, these samples were solution treated at 1150°C for § D1 and § D3, and

at 1200°C for g D2 for ! hour. Then the tensile-test pi‘ecé"shwer‘e made. |

The warm working, was, made at 650°C by means of an Amsler’s- tensile-test machine. ..
The ratio of work was arrived at by computing the ratio of reduction of area in all parts.

After measuring of hardness and microtructure, these ramples were annealed at 650°C or

* AAKMIBAE 51 MEPASICTRSE * RHBRM KK S
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750°C from 1 hour to 500 hours.
cipitation were measured.

Then the change of hardness and microstructure by pre-

The effect of warm-working on strength of material of all samples of §DI, 8D2, #D3 was
ascertained by hardness measuring, even after annealing at 650°C or 750°C for 500 hours.
The hardness of the warm-worked alloys after annealing at 650°C or 750°C for 500 hours was
much higher than the hardness of the same samples only aged at same temperature for 500

hours without the working process.

When the element Ti was added to, §D1 (0'68% Ti) and D2 (1869 Ti) almost similar

changes occurred during testing.

Althongh the warm-working effect was evident on £ D1,

#D2, two samples containing' Ti showed much precipitation-hardening during heating whether

they were warm-worked or not.

But, sample £ D3 containing B showed remarkable precipi-

tation hardening only when it was warm-worked before aging. So the warm-working process

was more effective on # D3,

The abnormal microstructure which appeared during heating after warm-working was also

discussed in the full report.
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Fig. 3-A. Variance of hardness by anneal-
ing at 650°C (Sample #D1, worked at

650°C)
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Fig. 3-B. Variance of hardness by annealing
at 750°C (Sample D1, worked at 650°C)
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Rhoto. 3. Microstructure of éample D3,
after warm-worked (24° 59,) and annealed
750°C % 40h) x400. (2/3)
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INFLUENCE OF CARBON ON THE PROPERTIES OF
18-4-1 TYPE HIGH SPEED STEEL

Naomichi Yamanaka. Dr. Eng., Kunio Kusaka

Synopsis:

and Masanobu Kitahara

To investigate the influence of the carbon on the properties of 18-4-1 type high speed steel
which were used for cutting' tools and hot dies, the authors measured the critical tempe-
rature, Ms point, quenched and tempered hardness, retained austenite, dimensional change,.
toughness and mechanical properties at high temperature.

The results obtained were as follows: .

(1) The critical temperature and Ms point were lowered with the carbon content and.
the begining curve of the isothermal transformation was removed to right side with the car-
bon addition.

(2) The quenched hardness was raised with the austenitizing temperature in ‘the lower:
carbon content and was lowered as the carbon increased to more than 0'659,. For obtaining.
the fully quenched hardness, the austenitizing time needed about 2 minutes for 10 X 10mm.
specimen. The tempering hardness as the secondary hardening was raised with the carbon:
and the quenching temperature.

(3) The quantity of rétained austenite measured by the magnetic method increased with
" the carbon addition, but by the sub-zero treatment it decreased to a little .amount.

During the tempering, the decomposition of retained austenite was occurred at about 500°C’
rapidly and all amount of them was entirely decomposed bzatween 575°C to 600°C tempering..

(4) The toughness measured by the static bending test decreased with the carbon addi--
" tion and the hot impact strength also decreased with the carbon content. The tensile

strength, elongation and reduction area were hardly affected by the carbon content, but were: .

affected by the tempering and testing temperature.
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