Btk > Mo-V IR FAA A M OB (LRI BT T R E Stk o 5o 3 39

BATER
B Technical Data

Mo-V FIER TN A F 1 MBORB(LAEICRIET
B IR DB

LA L B L, B o 2

Effect of Aging Conditions on Nitrocarburizing Characteristics for Mo
and V Added Low Carbon Bainitic Steel

Ayumi Yamazaki, Takahiro Miyazaki, and Hiroki Masuda

Synopsis
The bainitic steels added Mo and V show high age-hardening characteristics due to the fine precipitations of Mo,C and VC.
In this paper, the effects of aging conditions on the nitrocarburizing characteristics of Mo and V added low carbon bainitic
steels were investigated.

())The core hardness after nitrocarburizing increases by aging at below 823 K due to precipitation hardning by Mo and V
carbides. But the core hardness after nitrocarburizing does not change with aging at over 823 K, since precipitations of Mo
and V carbides do not occur at nitrocarburizing. Depth of nitrogen diffusion layer formed by nitrocarburizing hardly depends
on aging temperature.

The hardness of surface layer after nitrocarburizing increases with decreasing aging temperature. The surface hardness of the
steels aged at over 873 K is lower than that of non-aged steels.

(2)Mo and V added low carbon bainitic steels subjected an optimal aging treatment and the following nitrocarburizing show
higher fatigue strength of over 40 % than a conventional steels.
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Fig. 1. Hardness profiles of conventional steel and

present target steel.
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Fig. 2. Hardness before and after aging treatment in

some types of bainitic steels.
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Fig. 3. Microstructure of specimens
(a) Bainite, (b) Ferrite-Pearlite.
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Fig. 4. Core hardness of specimens.
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Table 1. Conditions of aging treatment.

No. | Temperature (K) ill(r)rll(;l(ﬁ)g Atmosphere nggliitrilgn
1 _ _ _ _
2 703 2 Air Air cooling
3 773 T T T
4 823 T T T
5 873 1 T T
6 898 1 T T
7 923 T T T
8 973 T ) T
Table 2. Conditions of nitrocarburizing.
Temperature (K) 873
Holding time (h) 2
Inlet gas composition (Vol.%) | NH3N,:C0,=53:42:5
Inlet gas flow rate (Nm®/h) 3.0

Cooling method Oil bath (373 K)
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specimens aged at 703~973 K.
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depth.
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Fig. 10. Result of energy dispersive X-ray spectrometry

analysis of precipitate.
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Table 3. Chemical composition developed steel and

conventional steel. (mass%)

C Si | Mn | Cr | Mo. | V
Developed | 54 | 050 | 1.85 | 0.20 | 0.20 | 0.20
steel
Conventional 048 10301145010
steel

Unit:mm
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Fig. 11. Size of specimen for rotary bending test.
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