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Hydrogen Embrittlement in Nitrogen-Based Atmosphere
Heat Treatment for 30Si2MnCrMoVE

ZHANG Xining ZHANG Yan SUN Xiaofeng GONG Yuanluan YANG Yanyan
(Xi’ an Aerospace Power Machinery Factory, Xi’an 710025)

Abstract This paper studies the hydrogen embrittlement of ultra-high-strength steel 30Si2MnCrMoVE in nitro-
gen and methanol nitrogen-based atmosphere heat treated with the sealing box multi-purpose furnace in heat treatment
production line. The results show that the mechanical properties, fracture toughness, microstructure and fracture mor-
phology in nitrogen-based atmosphere heat treated with H, <3% nitrogen are the same as the ordinary heat treatment.
No hydrogen embrittlement tendency has been found. Although the nitrogen-based atmosphere heat treatment improved
the apparent quality,the 30Si2MnCrMoVE stil exist decarburization phenomenon.
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%1 30Si2MnCrMoVE $R$& L F 5
Tab.1 Chemical composition of 30Si2MnCrMoVE forgings

wt %
C Si Mn Cr Mo A\ S P
0.31 0.87 1.58 1.24 0.51 0.13 0.002 0.009
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Tab.2 Protective atmosphere in quenching
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Tab.3 Mechanical properties of 30Si2MnCrMoVE after quenching + tempering

B R o,/MPa 4.,/ MPa 85/% /% A/] HRC
1770 1450 11.0 48.0 60

205 1760 1470 10.5 48.0 62 51.3
1760 1450 12.0 49.5 60
1750 1430 11.0 48.5 60

N, +CH, OH 1760 1410 10.5 48.5 58 50.6
1740 1420 12.0 50.0 60
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Fig.1 Microstructure of 30Si2MnCrMoVE

after quenching + tempering
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Tab.4 Fracture toughness of 30Si2MnCrMoVE

after quenching + tempering
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Tab.5 Change of the hydrogen content for
30Si2MnCrMoVE in the process of heat treatment

AR PR AFE/107%
G PEEOIRA 1
255 VALK 3
N, +CH, OH ek 2
N, +CH, OH PR+ K 2
N,+CH; OH Y+ ] K+ AR 3

2.6 FEIRFIFIALE

T BR2E B P = 5 FE 4K 30Si2MnCrMoVE £
B AR T A B ) SNSRI  HEAT T R R
G, BIHIE 6 R8I R ke 76 N, +CH,OH X,
SR EATIAD B A 3 L v = 0 gl 1 B e
FEF A 1) = AR I, 78 o TR AR 4 2GR B HL L
FH e R R v A 3F A e 11 S0 e 7 5 32 1 3
{ELRY 75 % Bfas BEAT IR, N 315 10 S ], 350 2%
RiLEe6,

MR 6 ATLIE H, TEMLE B ER AT T 200 h AW
24 Ui M 0 EE A9 30Si2MnCrMoVE 75 & /<A
A R IC S

% 6 30S2MnCrMoVE $RAIFER B IX I
Tab.6 Delayed fracture test for 30Si2MnCrMoVE
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Fig.2 Tensile samples fracture morphology of 30Si2MnCrMoVE in different heat treatment atmosphere
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