H19o# HoW o [ G Hl S5 B PR Vol.19,No.6
199412 A JOURNAL OF CHINESE SOCIETY FOR CORROSION AND PROTECTION Dec. , 1999

FETHRBRASESULAESTRAAERRR

HEE REF B E #% =
(ABRIKSFEA®HIBHLKE KB 030024)

WE RANBEAETEERBRTE 20 W E#TREIGBAEE, X & £ 70K 884 R
R BERIE, ABERBNFELAREHESHBRERET THIIHE, BREY, K
HAGNBRERBBERKEW, SEARNWHRAREFRNBB SR T 2FBHRNEL,
ENBRETHRNBESSE,ARRUZTARE SE REEREREH, £—F0%K
HET MARNBRBERETEERERERAE. REAETRNAARRIZS S
HBREX BT,

XRIA EERE,BA, RESEA

1 3|8

WEEABERERVRB S B EBMN —TRY., CRAEAKEARFE TR
Xt BAAR R R T 7 A T A B IR R B S TR B R T, RIF AR T &R IR i ]
BB RIS A, T EREAL TS AN EI RN ERH BT ZSHH
WYL BERDWER . BTREEETHRE ™ EFAEF TS TRRH
SY BB, MEFELARE FEREERKSE, SEEARERESEARTH
KRR ‘

RIHEFRLAETE R, VERETEERIZTERIARRENE B LR
REF=ZAHT . FBRREER TR FE; EENM BT HEE ETHREANRB ST
B MEHREMASREWAE, BRH I ZNSERERATYE, TR
ERER, EXEBEBIZY , MBS H XM EAE BEFRNEW, & CLREHT
BB, AR S A & TR RO 5 R A S R AL | LU T AT 3 7 5K B B
AT ESH  BRHAETRAAR, INRIEIBERERE, WAGERNRERER
Mo

2 LA FE
2.1 SKISHHE

« 1998-12-31 4XE 1999-04-19 W 3|15 B Hd



346 o ] fig 1 5 B 5 2 4R 19%

W 51 A o NiBOC20 & & , BUAER A 20 W, P& #3035 x 50 x 3mm,
2.2 ERAHER
HTEEHRTHBAMGOE R, B4R EFEREE N 10000C, W EH 3 /e,
Table 1 Factors and levels of the orthogonal test BEBIZEHSHEHXHEAS
1 2 3 4 BOABHSBE TERE. BRBISEMR
ElE (WH S THWEE), RN
Sputtering voltage(V) 900 700 600 800 SHNBFRHET Le(£) EXZE,F 1
HERFERY BEERERKKF,
Discharge pressure(Pa) 53.3 40 26.7 66.6 BHELREHTHNRRTH QBN E.
XL RB.BEREE.6& TR RK
BEAMAE, HPRHBRAREERNE;
BENRRUERBEPAETRAE,

Substrate voltage(V) 400 600 300 500

Distance (mm) PO P npmmaan REER SRR S
SRR SRA RO T,
3 HEER

F2IHERTRE R, NRPRER-LETUAEH, ERNRMBELET,FH
REHBEFE L, WEHEBRROFMEFARARKXOF AR, WA AR ZE
EARBHRASE SR, XEIKYIE T BB K43 A 20K A AR WK%
ZH, IREETRAMARERHBERAHRELZSEMANEZEBIR.

Table 2 Results of the orthogonal test

Substrate _, Sputtering Surface  Mass Mass  Absorbing

PI::Z;E voltage Dlli:;ce voltage Iay(e :u:;apth content sputtered absorbed ratio
level level (wt%) (mg) (mg) (%)

1 1 1 1 1 28 62.23 586.25 138.57 23.64
2 1 2 2 2 15 34.12 312.05 62.98 20.18
3 1 3 3 3 29 59.86 332.23 182.90 55.05
4 1 4 4 4 20 43,74 448.59 64.91 14 .47
5 2 1 3 4 44 74.16 478.40 317.60  66.39
6 2 2 4 3 15 47.69 243.26 72.16 29.66
7 2 3 1 2 20 50.89 405.99 89.43 22.03
8 2 4 2 1 32 63.82 639.20 184.71 28.90
9 3 1 4 2 28 41.25 526.96 99.60 18.90
10 3 2 3 1 26 63.74 651.09 119.25 18.31
11 3 3 2 4 12 59.27 667.74 56.14 8.41
12 3 4 1 3 12 29.85 418.34 41.93 10.02
13 4 1 2 3 20 42.55 226.57 45.69 20.17
14 4 2 1 4 28 34.88 539.19 85.81 15.91
15 4 3 4 1 20 59.15 477.84 127.60 26.70
16 4 4 3 2 30 52.26 382.81 175.24  45.78
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AETRNAARBLRR,
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BY FSEMBRFENEWHE G RESEXIE PSS AN T BB E RN, T
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A IR]BE , JR SR F B PR S 3R R 5 54 HoAb L 757 S w18 i 4R (5 9 ST SE A &L
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Fig.3 Effects of discharge pressure
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Fig.4 Effects of distance between sputtering target
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STUDY ON ABSORPTION RATIO OF ALLOY
ELEMENTS IN PLASMA Ni-Cr ALLOYING BY
DOUBLE GLOW PLASMA PROCESS

HE Zhi-yong ZHAQ Jin-xiang GAO Yuan XU Zhong
(Research Institute of Surface Engineering, Taiyuan University of Technology, Taiyuan 030024)

ABSTRACT

Plasma Ni-Cr surface alloying was applied on mild steel by Double Glow Plasma Surface Alloying Pro-
cess. The sputtering and absorption of alloy elements, two basic processes that determined the kinetics of
the alloying process, were investigated on the basis of discharge and sputtering theories and the experiment
results. The study indicated that the alloying process was effected remarkably by the discharge parameters.
The sputtering efficiency of the sputtering target was determined by the voltage applied on it and also the
discharge pressure. High voltage and low discharge pressure were favorable. The absorption ratio was irrel-
evant with the sputtering process, while the discharge pressure and substrate bias should be chosen moder-
ately to obtain the highest efficiency of the alloying process, the optimums being 40Pa and 400V respec-
tively. Besides, the distance between sputtering target and substrate also affected the absorption ratio. Re-
ducing distance was beneficial to the ahsorption process especially when it was at 20mm or shorter. The
close correlation between the distance and the absorption ratio might result in the non — uniformity of the al-
loyed layer since it was inevitable that there would be some difference in the distance in practical opera-
tions, so the selection of distance should be considered in association with the specific processing condi-
tion. With certain sputtering supply of alloy elements, the larger the ratio of the absorption, the higher the
quality of the alloyed layer. The absorption ratio should be the main concern with respect to the optimiza-

tion of the processing conditions.
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