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STUDY ON TIMKEN 16-25-6 TYPE HEAT- RESISTING ALLOY. (I)

." (Influences of Solution-Treatment and of Nitrogen on

High-Temperature Age-Hardening)

Yunoshin Imai Dr. Eng. and Kazuo Tanosaki

Syonpsis:'

The influences of solution-treament (1000°~1250°C) and of nitrogen (0°04~.0°169%) on the
high-temperature age- hardenmg phenomena (600°~950°C) of the Timken 16-25-6 heat-resisting

alloy were studied.
~The results were as follows;

(1) The influence of n1trogen on the hardness of solutxon treatment was little.

In micro-

structure, almost homogeneous solid solution was obtained by the solution-treatment at 1200

°C for 1 hour.

As the n1trogen content was higher the {temperature at Wthh the majority
of prempetated small particles were dissolved became lower.

P

Grain growth began at 1100°C and generally the higher the nitrogen content was, the ' -
lower became the temperature of grain growth and the more senous the degree of grain
growth. The solution-treatment seemed suitable at 1170°C 1 hour.

(2) The maximum age-hardening was obtained at 700°C.

Generally the higher the nitre-

gen content was, the slower became the rate of hardening, however at the temperature above

850°C the influence of ~nitrooren on it became small.

As for microstructure, at 600°C precipi-

tation arose mainly at the grain-boundaries, but at 700°C they precipitated mainly at the
cleavages and ‘‘striated structure’’ was obtained and at the temperature above 800°C, precipi-
tated particles globulized and at 900°C conspicuous coarsening of precipitated part;cles began.

{3) In order to obtain the complete high temperature age-hardening, when the nitrogen

content was hlgher the h;gher solution-treatment temperature became necessary.
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l_age—_]iardening at 700°C for 70 hours, at the solution-treatment temperature under 1100°C
specimen C was minimum, but at 1200°C the influence of mitrogen was remarkable and except
specimen A, the higher the nitrogen content was, the smaller became the degree of age-—
hardening.

(4) As for age-hardening at 700°C for 500 hours, in case of 1200°C for the solution treat-
ment temperature the higher the nitrogen content was, the smaller became the degree of
hardening, while at 1250°C for the solution treatment temperature, the higher the carbon
plus nitrogen content was, the more became the degree of hardening for the age-hardening
at 600°C for 1000 hours, the rate. of hardening was very slow and at times over 500 hours
the hardeness of all specimens approached constant value independent of nitrogen content.

The microstructure after the age-hardening at 600°C for 1000 hours was ‘‘striated structure”’

and the microstructure at 700°C for 500 hours was similar to it at 750°C for 70 hours.
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Fig. 1. Relation between hardness and
solution treatment temperature.

Table 1. Chemical composition (%) of specimens.
Compo- ' :
_sition| C Si Mn :Ni ' Cr Mo N Remarks
Mark : . : ) . , i
A 0°093| 1720 1°38 24°68 16°87. 6°76 0°048| Addition of Ti 03, Al 0°2.
B _0°13 1 1°10 _1*12 25°09 17°00 6°75 0°042: Addition of Ti 0°15
C Ot 1.09  1°36 ' 24°77 17°15. 6°74 + 0°055 —_
C A . e ! . . . Addition of nitrogen bv CaCNg and
D .0 Oﬂ46, 107 ; 2°02 VU25.485417 21‘ 6°76 0°073 manganese nitride
E . 0°15 ] 0753 -1.24 2482 16°04 6°67. 0°16 | Melting at Sumitomo K. K.
! ‘ t N
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