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Double Active Screen Plasma Nitriding of 304 Stainless Steel
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ABSTRACT : Objective To explore the feasibility and thermal effectiveness of double active screen plasma nitriding ( DASPN) of
304 stain steel. Methods Nitrided layers were prepared on 304 stainless steel substrate by low terperature DASPN technique and
common direct-current plasma nitriding (DCPN) technique, respectively. The morphology, phase structure, hardness and corro-
sion properties of the nitrided layers were comparatively analyzed. Results The nitrided layer produced by DASPN technique was
more homogenous and compact compared with that produced by DCPN. It was a single S-phase layer and the hardness of the layer
was 763HV0.25. Moreover, the layer had a better corrosion resistance than that produced by DCPN. Conclusion The thermal ef-
fectiveness of 304 steel by DASPN technique was better than that of DCPN treatment, which is probably applicable to commercial
process.

KEY WORDS: 304 stainless steel; plasma nitriding ; double active screen; hardness; corrosion resistance

Wi B EA: 2016-03-15; fE1THHEA: 2016-04-01

Received : 2016-03-15; Revised: 2016-04-01

EE£WB.: EFXAARRSIEETH (51307091) ; #iVT4 KRR H (2015R430019)

Fund ; Supported by the National Natural Science Foundation of China (51307091) and College Students of Science and Technology Plan Projects in Zhejiang
Province (2015R430019)

BIREE: SER(1974—) 5 0L YR, 22 A6 8 MR R s B 5T

Corresponding author; GAO Yu-xin(1974—), Male, Ph. D., Lecturer, Research focus: surface modification of metallic materials.



- 96 - x® om AR

BT B ARG R B 1 & IS LR
b LR A = I TR e S B = W=
P, BRI ) 3z I T BRI O 55 4 19 I Ui A Ak A
O EESE B R B AR (DCPN) FEFEF TR
TGN B2 U AR, 530 TR B R ¥ 57, 5l
B AR NS Rt B2 P AL Cr AR L,
ol FLTR P PERE R R . DR IX — ), AP R AN 5
TE PR B T8 A AR (ASPN) B AT BIF 53 #4
501

TP B T8 U 76l B B B —
PEBE (BRI BE 26T ) K JEASBAE T A 1 L 1 s
FRBAE SRR L, 06 M B A AR O, R E) i T
PERR IS EBAR R VE T AR 0 B AR 5 N, T
Ab 17 2 e A7 it AR B DR RO T B
1R 3 A A5 A T A B R PN 3R R Y 2 )
P FRIE A T X B R A (AN AN R A TR
TRAEALAL T H A, ARG TR B A AL
AIRFFE R 2R/ (<150 mm ) G L7
A4 T 77 Sl A B BRI PR B A BE 2R 75 mm,
00 TATE 8 A, 33X B Tk Ay A2 2 BRI
i, SCH R AR M B B T8 AL ( DASPN) 2% B X
304 R FRARANEE AL TR 12 AL BE, 25 58 00 1 B
BB RAE T A TSRS 418
it ik BE

1 551§

FAH 304 BCARAGE N, i R 622 mmx
5 mm fb5F 4 (LA & 4r 8t ) b € 0. 133% , Si
0.490% ,Mn 1.294% , Cr 16. 77% , Fe 72.97% , Mo
0.202% ,Ni 8.14% . B AN, AR KU
240" —1200* /K BERP ARG, T8 75 T

BARAE SLHMC BUE MM Z DIRe s T 05 W
HEAT B RGP B2 A IR 1 Fr s o O S 2
BETE PTG L (EASE), Ko R
$450 mm, NFEE THMEHO, RS R 6100 mm,, T
PEBEM A AN, LR ST R 616 mm, 3B A LFE
B E BRSNS R 70 mm, TR
BT TAEG Z A Si0, e, TR T 7
BHLAT

BEIFTWGE, PN ES 2 10 Pa £4, 85
FER AT R JF IR HIK, T 5 E 3
RACRHAT L, IR HE T 304 ANE5AN Y 8 38 2+
BR, WIFh T2 RAME T 250 # %K 550 ~600 V,

2016 4 04
AEAD
_,.-:_::::’E::_____
e .
L5 {1 1]
r——"—T - ~-—Tr——"
| [ [ [
| #hHf . |
[ A [
:f ;flr'"’ | :
=l | iy v
Lbrd |
& S— -

K1 XGEYERE T B AR E
Fig. 1 Schematic diagram of DASPN

N, KRR 25% JH, RFUEL 75% IR 420 C 4
JE 260 ~280 Pa,}[a] 5 h,

K2 JAL B U VR R T D) R, A, i
J6J5 , 110 g CuCl,+50 g HC1+50 g HNO, J& ik k17
JE T, SR FHEE ] 2R A I AR U 46 A A v 2 21
TS 5 K FHAE [ A 45 78 08 /) X SR AT BT (XRD) 43
Mz 2 WA 20 R ; R F HVS-1000 Y & S Ag 38 -0 3
B2 BT A RS AN S e, SR A
i fRAE CHI660D RYH fh2 AR 3. 5% (i 4%
H50) NaCl 398 i Ak 38 R %) BE AR b A il 2%
DL T 6 b P B, 2 Eb H AR A FR R H R F A, il
B AR R .

2 #HRE5TE
2.1 £HESH

2 4304 B IRAAA N 24k DCPN Fil DASPN
SEPRJE BRI A IR e, AT LLE A T A B
1) 304 AFEWREIYHRE 71522, H DASPN
AFRAY 5 2 T AN 5] 80% . DCPN AR B 52 )2
JE25 8.3 wm,DASPN Kb BRI H 2R 5.6 wm, i
17 DCPN Ab ¥R, T A4 Ja [ A= WS 3 0 25
S DS 7 AR KR TG PR, TR R TR
HEAFEARINY A 5% )2 . #517 DASPN 4b AT, T4
Wb TFIF B LA, AN R A TR, W S A AR B s ,
RUR RIS PEBE LIS R A B AU TR AT
T DCPN T A8 MRS VR A5, SOAH W] Bsf 1] 7
I R T L DASPN T. 2351818 255



Fa5E H4l

PRR B 304 RBHIAUT PR B TR .97 .

i DAY

K2 304 AEEHES B R RS AT
Fig. 2 Optical microstructure of cross-section of 304 stainless

steel after DCPN and DASPN treatment at 420 °C
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Fig. 3 XRD patterns of the layers before and after treatment by
DCPN and DASPN process
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Fig. 4 Surface hardness of treated 304 stainless steel by DCPN
and DASPN process
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