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Nitriding is a basic method for improving the
service life of machine components and tools.
The existing nitriding processes differ on the
type of heating schedule and saturating
medium (ammonia being a most popular
saturating agent [1]). Dissociation of
ammonia takes place on the retort walls, in
the gas phase, and on the surface of processed
items, thus forming a gaseous mixture of
atomic hydrogen and ammonia dissociation
products. The activity of the mixture is
defined by the partial pressure of ammonia [1,
2]. A drawback of nitriding is that steel
becomes saturated not only with nitrogen but
also with hydrogen.

We investigated the effect of hydrogen on
the mechanical properties of nitrided steels 40
and 40X.

The strength of nitrided carbon steel 40
was found to grow by 142 MPa while that of
alloyed steel 40X, to decrease by 158 MPa.
Upon nitriding, the plasticity of these steels
ever decreases. The relative elongation o of
steel 40 goes down from 27.3 to 20.6% while
relative constriction y, from 55.0 to 37.0%.
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For steel 40X, these figures are 20.0-1.3 %
and 52.0-1.3%, respectively.

Storage of nitrided samples at 20°C for
2688 h was found to slightly improve the
strength and plasticity of both the steels.

We also measured a change in the
hydrogen content of the samples during their
storage. It was found to gradually decrease
during storage [2, 3], which was related to the
observed increase in the strength and
plasticity due to a decrease in the embrittling
action of hydrogen.
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O POJIA BOJIOPOJIA B OXPYITUUBAHNUU A3SOTUPOBAHHBIX
CTAJIEN
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[Ipomecc a3oTupoBaHusT B HACTOsAIIEE
BpeMs OCTaeTCS OJHUM W3 OCHOBHEIX CITOCOOOB
MOBBIIICHHUS pecypca paboThl JeTajeii MalluH |
WHCTPYMEHTA. Pazpaborano MHOTO
TEXHOJIOTHYSCKHUX BapHUaHTOB rporiecca
azotupoBanms. Bce oHu genmsaTcs mo cmocoOy
HarpeBa W IO BUAY Hacklmarwomeid cpensl. [lpu
BCEM MHOT000pa3uy MPOIECCOB a30THPOBAHUS
OCHOBHBIM HMHTPEAMCHTOM TPUMEHSEMBIM IS
(dhopmupoBaHus HACBIIIAIONICH aTMocgepbl
sBasiercs ammuak [1]. duccornumanus amMMuaka B
OTIPENICIICHHBIX ~ KOJIMYECTBAX TPOUCXOIUT Ha
CTeHKaX PETOPThI, B 00beMEe ra30BOM Cpeibl U Ha
MMOBEPXHOCTH oOpabaThiBaeMbIX jeraieir. B
pesyapTate  (GopMHpyeTcs  Ta3oBas  CMECh,
COCTOsIIasl U3 aTOMApHOTO a30Ta W TPOIYKTOB
JucconManuu ammuaka. Kpurepuem akTHUBHOCTH
atMocepbl  HACHINAOMIEH Cpefpl  SBISETCS
BEIMYMHA TApIHUAILHOTO JaBIICHUS aMMuakall,
2].

HenocratkoM a3oTupoBaHus SBISIETCS TO,
YTO CTallb HACHIACTCS HE TOJIBKO a30TOM, HO H
BOJOPOJIOM.

Hamu mpoBeaeHnl uccienoBaHUSA 110
BIIMSHAIO BOJIOpOAA B  TIPOIECCE TEYHOTO
a30THPOBAHUS HA MEXaHMUYECKHE CBOMCTBa cTajlel
40 u 40X.

Oxkazanock, 4YTO MPOYHOCTHEIE CBOWCTBA B
yriepoauctoil cranu 40 mociie a30TUPOBAHUS
noBbImaTcs Ha 142 Mlla, a B JierupoBaHHON
40X, nHaoOopoT, moHmkatorcs Ha 158 Mlla.
Ilnactuueckue xe CBONCTBA MOCIE a30TUPOBAHUS
JTHX CTajield BCcernaa IMOoHMKaloTcsa. Tak, mIs cTaiu
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40 oTHOCUTENEHOE yITHHECHNE O TOHMXAETCS OT
27,3 mo 20,6 %, a OTHOCUTENBHOE CYy>KE€HHUE I/ OT

55,0 mo 37,0 %. Hnsa cramm 40X O TOHWKAeTCs
ot 20,0 10 1,3 %, a i - ot 52,0 no 1,3 %.

HpI/I BBIJIC)KUBAHN U a30THUPOBaHHBIX
obpasio mpu 20 °C B Teuyenwe 2688 wyacos
HaOMIOaeTcsl  HE3HAYMTENbHOE  MOBBINIEHHE

IMPOYHOCTHBIX U INIACTHYCCKHUX CBOMCTB B 00enx
cTalsix.

HapaJ'[J'ICJ'H)HO (¢ MEXaHUYCCKNMHU
HUCTIBITAHUAMHA u3ydain HU3MCHCHHC
ra3zocoacpxaHmud IO BOAOpOAYy B IIPOLECCE

BBUIC)KMBaHHS 00pa3loB. B0 ycTaHOBIEHO, YTO
NpU BBUIGKMBAaHUU BbInensiercss nuddy3noHHO-
MOJBIKHBIN (9Bakyupyemslil) Bojopon [2, 3],
4TO, 10 BUAMNMOMY, W NPHBOAUT K TOBBILICHUIO
NPOYHOCTHBIX M IUIACTUYECKUX CBOMCTB 3a CYET
YMEHBIICHUS OXPYIUYHBAIOLIETO TeHCTBUSA
BOJOPOJIA.
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