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Alloy design and performance test of a Cr-Mo-V nitriding steel

Deng Chuanyin Min Yongan Liao Jianxiong
( College of Materials Science and Engineering Shanghai University Shanghai 200072 China)

Abstract: Considering the nitriding property thermal stability and hardenability a nitriding steel BTHJ based on the chemical compositions
of 33CrMoV12-9 and 40CrMoV13-9 steels was developed. Phase calculation with JMatPro software was made to analyze its thermal stability in
theory while some technical tests like grain size examination end quenching experiment nitriding test and thermal stability test ( 38 CrMoAl
was employed in both the last two tests) were carried out to get a better understanding of the BTH]J steel. The results show that when the
BTHJ steel is austenitized at 920 °C  a 10 grade grain size and a hardened depth of 80 mm can be obtained. The hardness of BTHJ steel
quenched and tempered can preserve above 40 HRC when then heating hold at 550 C for 60 h; the surface hardness of nitrided BTHJ steel
is 1017 HVO. 2 and the nitrided layer has a gentle hardness gradient without vein structure which shows that the BTH]J steel has superior
thermal stability and nitridability than 38CrMoAl steel.
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Table 2 Designed chemical composition of BTH]J steel ( wt %) M.C M..C
743 23 U6
C Si Mn Cr Mo AY Nb Fe .
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Table 3 Contents of elements soluted in o phase of the 4 BTHJ  38CrMoAl ( %)

alloys at 550 °C under equilibrium conditions ( at%)

Si Mn Cr Mo \% Al
33CrMoV129 0.84 0.37 0.76 0.018 0.011 -
40CrMoV139  0.85 0.34 0.62 0.007 0.007 -

BTHJ 1.47 0.58 0.94 0.013 0.013 -
38CrMoAl 0.45 0.19 0.13 0.010 6.92x10°* 2.04

2 550 C 33CrMoV12-9.40CrMoV13-
9.BTHJ  38CrMoAl
(wt%) 5.84.6.91.5.96 4.73 Cr-
Mo-V BTH]J M, C,

M,C, MC

(Nb V) C .

Table 4 Chemical composition of the tested BTHJ
and 38CrMoAl steels ( wt%)

C Si Mn P S Cr Mo v Nb Al Fe

BTHJ  0.32 0.71 0.78 0.01 0.002 3.20 0.51 0.21 0.06 —

38CrMoAl 0.37 0.22 0.45 0.01 0.003 1.52 0.19 0.02 — 0.95

10 mm x 10 mm x15 mm
880.900.920.940.960.980 1000 °C 2h

N GB/T 6394—2002
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BTH]J GB/
T 225—2006 { ( Jominy
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880.900.920.940 960 C-
38CrMoAl 4,
BTHJ 38CrMoAl 920 C +
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Fig.4 Microstructure of the tested steels quenched and tempered
960 °C ( (a) BTHJ steel quenched at 920 °C and tempered at 600 C for 2 h;
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Fig. 8 Micro-hardness distribution of the nitrided layer of
the BTHJ and 38CrMoAl steels both gas nitrided
at 540 °C for 45 h
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