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Study on Microstructure and Hardness of AISI440C Steel by
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Abstract:Gas oxynitrocarburizing at low-temperature of AISI4400C steel was carried out by gas multi-component
permeation technique with the mixed gas of air, C;Hg and NH;. The morphology, microstructure and hardness of the
composite layer were analyzed by microscopy, XRD, microhardness apparatus testers and SEM, respectively. The
experimental results show that a thick, dense and uniform compound layer is formed on the surface of AISI4400C steel which
can consist of nitrides, carbide and oxide. The introduction of oxygen can promote the formation of the compound layer during
the oxynitrocarburizing process to short the permeation time significantly, and the maximum hardness of the penetrated layer
is [170HV.
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Fig.1 Process curve of oxynitrocarburizing
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Fig.4 XRD pattern of sample

(0.86A) «-Fe ,
a-Fe )
( . . ),
OL—FC )
, [3]O ,
580°C ,
& FC )
[6] o
2.2
100 g, 10s,
5 pm 5 pm
5 50 pm s 10 mm .
s 5
, € Fe, 5N,
Fe >
265HV, v
s 5.7%~6.1%, 59%
Fe,N , Fe
550HV,
[3]O , —_ _
€ (FCZN3N) . F63C \F6304,
1400
1200
£ 1000
<
= 800
B
600
400 _ - -, -
0 100 200 300 400 S00 600 700
P F HPE & /um

5 B-R-k =038 58 2 100 R B BE th 2k
Fig.5 Microhardness distribution of cross-section of sample
treated by oxynitrocarburizing
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Fig.6 Cross-section microstructure morphology of ultrasonic vibration laser cladding coating of Ni60B+1%Y,0; alloy
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