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ABSTRACT

The effect of Air/CsHs gas addition on the compound layer growth of steels nitrocarburised in
NH;+ Air +C3H;s mixed gas atmospheres was investigated. It is considered that amount of residual NHs
was varied according to alternation of Air/Cs;Hs mixing ratio and volume content. The compound layer
formed from nitrocarburising was composed of e-Fe;-3(C,N) and ¥ -Fe(C.N). According as Air/CsHs
mixing ratio increased, the superficial content of ¥ -Fe,(C,N) within the compound layer was
increased, at the same time the growth rate of compound layer and porous layer was increased. In the
case of alloy steel at the fixed gas composition, the growth rate of compound layer and porous layer
was worse than carbon steel and compound layer phase composition structure primarily consisted of €
phase. As the carbon content of materials was increasing in the given gas atmospheres, the growth
rate of compound layer and porous layer was increased and the superficial content of e-Fe;-3(C, N)
within the compound layer was increased.
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Table 1. Chemical composition of steels. (wt.,%)

Specimens| C [ 8 {Mn| P | S | Cr | Mo
AISI 1020 | 0.202)0.2180.374 0.012| 0.018] 0.008{ 0.004
AISI 5120 | 0.199]0.245 0.820| 0.005| 0.020] 1.067 | 0.006
AISI 4120 10.205]0.246 0.758)| 0.014|0.011] 0.995{ 0.160
AISI 1045 | 0.436( 0.232{ 0.674| 0.014 | 0.012( 0.089( 0.009
AISI 5140 [ 0.427}0.276}0.745/0.014{0.013} 0.959| 0.017
AIST 4140 | 0.430]0.4301 0.674{0.006 [ 0.006] 1.085| 0.180
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Fig.1 Schematic diagram of experimental
' apparatus for gas nitrocarburising.
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Fig. 2 Fe-N-C phase diagram at 570C~5807C.
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not to scale.
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Photo 1. SEM micrographs of the nitrocarburised steels in 50%NH;-50% (Air-C3Hs) atmospheres at

570 for Zhours.

(a) AISI 1020, 5:1 (b) AISI 1020, 25:1 (c) AISI 1045, 5:1 (d) AISI 1045, 25:1
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Photo 2. SEM micrographs of the nitrocarburised
steel AISI 1045 at fixed air/propan
mixing ratio with 25:1.
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Photo 3. SEM micrographs of the nitrocarburised steel AISI 4140 : ingoing ammonia content and
air/propane ratio is (a) 50%, 5:1 (b)50%, 25:1 (c)90%, 5:1 (d)90%, 25:1
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Fig. 4 X-ray diffration of nitrocarburised steels at
70%NH;-30% (Air-C3Hs), where air/
propan mixing ratio is 25:1.
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Photo 4. SEM micrographs of the nitrocarburised steel in 70%NH3-30% (Air-CsHs) atmospheres at
570T for 2hours, where air/propan mixing ratio was 25:1.

(a)50%. 5:1 (b)50%. 25:1

{c}90%, 5:1

(d) 90%, 25:1
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Fig. 8 Variation of porous layer thickness as a

function of residual ammonia content.

Porous layer thickness was increased as

residual ammonia percent increased at

constant ingoing ammonia content.
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