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Pulse Vacuum Nitrocarburizing for 4Cr5MoV1Si Steel

WANG Lei', WU Guang-ying®
(1. Nanjing University of Aeronautics & Astronautics, Nanjing Jiangsu 210016; 2. Nanjing Guangying

Stove Company, Nanjing Jiangsu 211135)

Abstract: Ammonia and a small amount of carbon dioxide are used for the pulse nitrocarburizing. When temperature
and time of the nitrocarburizing as well as pulse frequency are not changed effect of pressure-holding time on the
nitrocarburized layer of 4CrSMoV 1Si steel and hardness gradient in the layer were analyzed. The results show that
the compound layer (white layer) will reduce with the extension of the pressure-holding time until it disappears.

The thickness of the compound layer has been effectively controlled thus to meet the need for operation of die
of 4Cr5MoV 1Si steel.

Key Words: pressure-holding time; pulse vacuum nitrocarburizing; compound layer
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Table 1 Chemical composition of 4CrSMoV1Si steel
(wt%)

Mm% C Si Mn Cr Mo V P S
4% 044 1.03 032 494 14 101 <0.030 <0.030

x2 ARRERBEXEERIR M

AARI BT AR R HI3 (4CrSMoV1Si ) 88, A
/D B SRR B S R B2 R, B
FEX AT . HI3 ML 2ERS R 1, HIRMRAH
FURRREFREY .
22K

AL BEm oty L H R F RN5-30-
6KM H-H Pk rpB R it it EEHABkrpz R
FEHHXEHEY, HESEKE (BARXAEZE ).
PEERAEZERHRGAR, HERASEKLEHE,
SENEWWHEEFRE,; RELHRATERERES
KR H128, BHE R~ © 450mm x 650mm. % i@
95% ESR +5%CO, K ITRBILE, FEIKHPL
EER—RER B R A,

L&

1)570°C + 2°C x 4h, ki@ 3 [E %€ 4 +0.02Mpa
~-0.04Mpa, fRHEERTE]I2A: 30s. 90s. 240s. 480s,
PSR,

2)570C £ 2°C x 4/h, Bkbi@EBEEA +0.02~-0.04
Mpa, JERkf{fE 20min [FIEHkF, BEFFIHEIR
3h40min, BT —ICH A FE,

3) 570°C + 2°C, SEhkrh 3kt 6min, AEHE
F@ 1h, Bkeb 1R, #3913 kBkbja, PP RIER
1183 8] 4 4h30min, HIPER—IE B HE.

R R LB RIS A 00 SR &k, T, 3
BIEHPEE . 7E HX-1000 B B A8 it E il ZRm
HEMBZEEE, £ MM6 BMEE HAE BN,
F43 R B H A 240 7] DIMAX-rC F¥E X GH4E4i
SHY, Cu¥l, EHIJE 40KV,

Table 2 Effect of pressure-holding time on nitrocarburized layer

PRERTE (s) et (um) F#E (pm) FEE (HVO.1) Rt 48 5]
30 10.5 98 1198 14
90 9.0 95 980 120
240 8.4 92 976 14
480 5.6 91 959 14
AFTHR 32 75 760 14
BH% raxk 131 740 14

3 KSRGS
3.1 NRIR AT [E] X35 J= B 8 i
ME2AILIE Y, MEEREMERER, B%
EREZHRL, RIZEEZHB/N B EER
HATATUER], EARMIBRE . RIBEEFK
MHIRE T, FEERENERER, XFNEREZR
#s/ N o X RE Bk AR R FEMRER
[BIFg AL, HrpMFE R EIAEXERE . BTl
30 - (42 )

RERTEER S, BkepEAth Sz igm, SEGE
AWMES BB/, BRSNS, NmERENE
SRRV, TERUZED .
32 & HAR
EENABLBRELBALHEINE (ARY
ez, FER MMy’ M) RKHIE (TE
) MEEALNHAN, ¥ FEHCr. Mo, V. AL Ti
ETEMNELEN, RAGKEYTHFESEITEN
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RV, AV BELEEIFZERBOHAHEER
k¥ (AIN, VN, MoN. TiN %) 7776, Ef1&EK
BEER, R EREHALEYENT BZN
W ; {EEETERREFHY 8, AmREET R
feEEe,

B 1 FE 2 & 570°C + 2°C x 4h, 7EEEHIBK
IR E +0.02Mpa~0.04Mpa T, 1R FE B[] 43 5124 30s
F1480s, fk#h 20min J5{#E 3h40min, AR RkaR 3 1K
3t 6min SR f5 B/t Bk of 1 AR FE 4h30min R BkIL B
SHHES ., NBH ERTLIER], MEE R ERE 6§ ZE
K, BREEEZHE L, mbkrk3 kit 6min kG
/Nt Bk 1 AR E 4h30min, BERWLEAREEZE, B
BV #Z. XEHTFAS/De kbR, F
B HNAR TR, FRAERERTOEKEEAT v

B 1 HI34MKEE30s BHEEAL % 200
Fig.l Microstructure of nitrocarburized layer of H13 steel
under pressure-holding for 30s

B3 HI3MEF T A K55 E4L  x 200
Fig.3 Microstructure of case of HI13 steel nitrocarburized
as per A plan

(AR )

X e M FHEHEKE, HiAEREARERERZ,
El 3 FE 4 57 5ATE T R A FF R B Aikdts
HEREHEAR,
3.3 BiARERE
%F 570°C + 2°C x 4h, Bk figE £ +0.02Mpa ~
-0.04Mpa F, {RIERTE]A 30s. 480s, LLEWE,
B 5 2 5 iR BE AR BE A S SR
3.4 B R HIFEH R
MEUEVEMIEYZHIHIBNIRAFRET
SrBIEAT T XTSRS , NS RAT LI,
EY B EEREN e My, BE VL EMFe0;,
FTEFAETER (F6); MEAEWEMAFEST
e fMy 4, FELEVN . Mo,N,CINGE ALY HH,
BELVEN Fe,0,, TEFHETER (EA7)

B2 HI34RREA480s B 5 ELLL x 200
Fig.2 Microstructure of nitrocarburized layer of H13 steel
under pressure-holding for 480s

B4 HI3MEEFEB RHELSHEEEAR x 200
Fig.4 Microstructure of case of H13 steel nitrocarburized
as per B plan
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Fig.5 Hardness profile in nitrocarburized layer
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B6 HI34MMAmLEEN X SHEAT4HE
Fig.6 XRD pattern of compound layer of nitrocarburized
H13 steel
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B 7 HI34ARE RS Ee) R LS o) X HEATHE
Fig.7 XRD pattern of nitrocarburized layer without
compound layer for H13 steel
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