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THE DIMENSION CHANGE OF CASE-HARDENING STEELS
RESULTING FROM CARBURIZING AND HEAT TREATMENT
M, Yamaki
Synopsis:

The dimension change of case-hardening steels resulting from carubrizing and heat treat-
ment was investigated. Cylindrical specimens made of low carbon Cr-Mo and Ni-Cr steels
were used. They were normalized, carburized, quenched, (sub-zero treated) and then tem-
pered in accordance with usually adopted methods, and the dimension change was measured
with a precise comparator at each heat treatment step. The results were as follows. There
was no substantial difference between Cr-Mo and Ni-Cr steels with respect to dimension
change resulting from carburizing and heat treatment, but fibre structure caused by rolling
had an intimate relation on the dimension change of both steels. The mechanism of this
phenomenon was explained by the heatmg and cooling transformatlon curves gained through
a Leitz dilatomeéter.

In conclusion, the author proposed some recommendable methods of carbur:zmg and heat-
treatment according to his experimental results :
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Table 1. Chemical composition of samples (%)

Steel type  Symbol | C | Si - Man © P |, S cc ' Ni i Mo
Cr-Mo A 0-15s | o0-278 0.83 | 0011 0°010 1+01 ; — . o2
Ni-Cr B 0°13 ’ 0220 0°54 | 0°014 ' 07023 041 | 207 S
Cr-Mo C 0°13 0°240 0*72 ! 07022 . 0°014 102 | — 0°20
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Fig. 2. Dimension change of Cr-Mo steel.
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Table 2. Heat treatment processes of smaples.
Sym- Curve
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A (&GN Carburizing—>Primary quenching—>»Secondary quenching—>tempering
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G (2)&(2') ' Carburizing—Primary quenching—Secondary quenching->Sub-zero treat—tempering
\ ‘ , (78°C X 2°5h)
§ ()& (3H ‘ Carburizing—————>Secondary quenching——————>tempering
S " (4)&(4') | Carburizing———>Secondary quenching——>Sub-zero treat —>tempering
i 4 — _
B (&N - Carburizing—>Primary quenching—>Secondary quenching—>tempering
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T (—78°Cx2*5h)
Q . (3 &(3") | Carburizing———>Secondary quenching———>tempering
~ (4 &(4') . Carburizing —>Secondary quenching—>Sub-zero treat—>tempering
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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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