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FiZE 4 S0nmARIEE N,* M0 ¥\, NS4 4 140keV, 5x 10'/cm?; 7545 40nm Aghijs (N*
AN )RR 40nm(B+BONBE (N*+ N, ) RMEA, EAKMH 50keV, 3x
104 /cm?, QIR SHE N K ZBEAmPa, I ALNIL6A, TIEHRESY,
3.EBRRBRNRENNE ’

(1) 4& & AR5 & F B BX B xm%Eﬁ%ﬁﬁWE§dmﬁﬁﬁK%Eﬁﬁﬁm,”
SRR T RERAST, AL RN B R STX LERRE . R+
¢2x 28mm, B FGCI6, G RERE R, §F £ R BN F i FE 1 5 R B8 80 3 3 30, S04
REREDERRY=F/C, GXF MR MRZHE R,

(2) & 2 & 55k B RKS. R EMG-200% 2 s B BB RIBAL, AR
LEIBBR G I ERRIN BB RREET ALY, EFAREHEREES&ET, Wik
NI BRSO R  B B HEMAT, BRET N N B
-4, BEHREN 4 B TE AR 10, 60cm?, 48 3 8 . 64m /s, 1 35 3 Hi B 200m1 /min, 8 3 ) g YH-10*
W, BEBEREBRAS, WERBHHE MERENE M., REHE. =M. ./Gr 55
R ERRR M SRR A . Ao, CHRFRFRRMEANE; rHEFHsE

BT 48(3 % 1072m), ,

=, ABRER

1 #ﬁiﬁ@ﬁ%ﬁﬁﬁﬁﬂ?@ﬁﬁtﬁ%%

Table 1 Experiment results of dry friction with pin-on-disé wear tester

p HERS P (N) fg | SR (N)
Material Surface state Load | V*(m/s) | ps | Load | V*(m/s) | ps | Load | V*(m/s) | us

4R A Unimplanted 0.3 0.1 0.46

0.69 .0.26
Ag N.*&EA N,* implanted 0 27| <28 0.08 |577 5.4 0.23 |

%A Unimplanted- 0,22 0.24
BT (A ENDORMEA ;
Sn-bronze [Ag rec’ozil implanted by 0.8 0.21 0.4 5.5 0.21 0.26
I " g

kA Unimplanted 0.46] o e
DR o | B
n recoil implanted by : : . <

‘A%biﬁjze Nt 2.8 0.40 ‘ " Sliding speed
(Sn+NY) KM EEA ! 0.29 ’

Sn recoil implanted by
N,
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C AARAEARRBAATHENERREFITRIMEL 2, AR 1TR, BTZ (AL
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WA, AABEARHNBIERARFERBED. HE2TR, ZAs+(N*+N)Rf
BEARLZ(B+B,0y) + (N* + N, ) R EAR G FHIA M4, ER AR HERTERERLE R
T, HEshlEmMBEERMNNBERREMEDERREEERAN, HE, R
B &M, TR AR ¥ 5h R 80 R B T R R TTHA o '

2 MG-200ZBERREhRRREER

Table 2 Experiment results of oil lubtication with MG-200 wear tester

RERS Ay Q)| PV ' F® (N)| PV’
Surface state Load {(Nm/ [M, M, e B Load |[(Nm/|M, M, u°, B
s-cm?) (Nm)| (Nm) s-cm?) (Nm)] (Nm)
s%#&EA Unimplanted ' 1.490 [0.637 |0.0478(0.0204 2.744 |0.637 [0.0622/0.0144
1040 | 848 1471 | 1200
Ag+(N*+NHR BEA 1.401 |0.588 [0.0449(0.0189 1.568 [0.392 |0.0355(0.0089
Ag recoil implanted ' 1.125 |0.343 [0.058610.0117
981 | 800
by (N*+Ng*) : 0.196* .00B7*
& A Unimplanted o0 1.490 [0.637 |0.04780.0204 - 2.744 [0.637 [0.062200.0144
40 | 848 1471 | 1200 -
(B4B0) + (N"+N:T) 1.245 [0.519 [0.0393(0.0166 4.018 [0.372 [0.0911/0.0084
R EAN
(B+B.0orecoil im- | gg w00 1.563 [0.274 [0.0533(0.0093 1
planted by (N*+N,*) . 0.147% .0050*

* EWit. Ziml/min. *Flow rate of lubriqation-oil: 22 ml/min.

=. HLES

BTFEARERSBHREEREINBENSHNMT . ;

1, EEpEERTRKSRERAE BLRK, ERE. RE. RRFNIEEHTS
FREeNMERMERER, TEYMITANEREFE. RERTFEAKGT X, W5IEH
BERASS EARRBHMEN, NTSBEHHEEEEREL, ANRREEEEY, ¥
WREERN. REEEHEZOREE LY DESIIME.

2. EWEFRRY, BHERMEZ (B+B,0,)+ (N + N )RWENE, REBREFHW
BAR, HUET NSRRI KA. B BHFUREABIRE G WO LS

LB ER, BERABEA KO SEBENT SR BN, BRARRDT . .G
HRRG, BHERSE9—11%, XA RHR A ASEY R BHKEE A, REE LI
¥7 ks, HEGRBMOME S WA RA L RS W, RARKRENE, AEERSBER
SHREEH. BEESERSEARNERENE, BERYE A, SHRRME 2 (B+B0,)
+(N*+ N ) RMEANSE, SRBATRESTENERRERAMMEN), HAMIANT
RS, ©5EAEIHEWN SRR, RUBNRNESRY., EXHERT, &
ACHHA FORMEIRT BB, BTEGAEBHER.

3. BHARMABREB®+BONRAER, ERBARTRET, WHEBOMR, ARTF
WS HEREERALY, MR TRARENAAE, SABEHERIRERRECHE B
B0 BN, JBE B O JU nmy UG R A BE ST RIS AS RHG B TE » B IR Y EALRRE N B0 6,

;8 ’ ) —BHR—



ﬁ&%%%ﬂ?ﬁ%%&%i&%ﬁﬁm°
4.%%%@#%AwaﬁWEAF,E?@%&#T@%%ﬁ%kﬁﬁmlDwm4
aley2s NFEMIR M LN Agt 515 H BB REUE RS RMER @,
AIERER R TR, R TERF R BRI RNE SN TRIFHSHE S THRERAR B
BRI TREGR. WOMEBENA R T EREL, EH—HE,

5 % X B

[1]) EMENBER, ERMELRER, (1986), 3:121,

(2] MBARER, BEPEMN, FBNERRMEE, 19844, F44R,

C 031 GRM. M. BRI C.ERFRHE, BEROSEDE, TURTLHEE, 19844F, 12K,

[41J. L. Duggan et al. ed., 4th conf. on the scientific. and industrial application of small accelerators,
Denton 1976, New York, 1976, p.20.

.%%ﬁﬁg#%mmm R T

MER NXE LEE SR8
|  CREMEE LR TIR)
T BURACroSi 2R EE b ¥k ST T Fl60nmZ SN, R Si #E, RAEH 120ke VN, * & Ar+ i Eg
#. EUFHNFHRRMWBEAMBENERYE, EFRESERARY ABERELES FHTY
1= %?KEAHHmL&Tﬁiiﬂﬂ%m%@&ﬂﬁﬂmﬁmﬁA FH TEM, AES, XPS
EMon te-Carloﬁ RIERTT 0. :
XREE BTFRES WHRE HEG

EﬁM%Eﬁsﬁﬂﬁﬁ&ﬁmI&¢,EKMR%W%Eﬂm‘EM%IML%QK
P ZERRRSRRIL. RESSENERNRTEEKIEE AL A, RALES™
HEEY, AmiBmEs EESREE RNAR . BTRERIRERERET Hevg
B, AOEERNEZHERNBETFEARERAMERETHRE "D, RABEEAND Lk PT
HRRAAEEFHENERT, ATRRES, HTRKME. RAEARBTRENBR
ERFREG, ERESHERGEE 8N, TESBORACERLE—SBARE. £
38 A BT RIE AW E R W VA SLN S A R A Wi B R AL ERR T RE R,

—, & B
T RACTOSI2 ML, Rl HRLUS, ARERHEEBAHE REE/LRY
B, BT OB R N64.5—70nm, 5 AR SR OIS AT R N1, 92,0, X R HBEE
SigN, i {22 0 4 B AT B, B R IER B2 b 120keV, 5x 10'em 2N, * AT #FF B i,
AR, TEO00CHAARMT AL . BRRTMER B HH NS N TR 2 K R
SALE T A
FIAEMAREE, MGRIEELES, ERARE LR TRZME R JIH 6onm 4
SITER . /B 120keV, 5x 10%em2[yN,* WM ERAE T EL. RESERARE—ES 5
ET00°CH) T 2R A E4k53h, REHBENEERNABRELERNEEL A,
| FIE S AL, MGG R TRIENEAA A TRBESMALSHRNER. TE

19884 3% 3 #i - ) ‘ L . .9 -



Abstracts in English

Application of ion beam and texture to biomedical materials

Zhang Xiaozhong
(Tsinghua University)

Wear fesistance of Ti-6A1-4V, an alloy to make artificial joints, may be improved
by N* ion implantation. Titanium hip joints and femoral heads (either hollow or
Bateman tybe) were implanted, and replacements with them have been conducted ever
since 1985. Applications of biomedical materials textured by -ion beam bombardment were
presented. L ’
Keywords: ion implantation texture biomaterials titanium alloy

artificial joints

A study on wear resistance of steel samples
implanted. with N* ions or nitrided

Wang Tianmin Li Bingging Wang Baoyi
' (Lanzhou University)
Wu Meizhen Xiao Zongli

(Institute of Modern Physics, Academia Sinica)

Steel samples of 9Cr18, GCr15 and Cr12MoV were subjected to different treatments,
i.e. ion implantation, gas and ion nitridation, and quenching. Lower load weér tests of
the specimens were performed. The wear resistance of N* implanted samples were found
to be the best. Results showed that the more the elements formi'ng' nitrides the more
significant ifnprovement of wear Tresistance. AES, XPS, TEM and X-ray diffraction
examinations were performed to study comprehensively the structures and compositions
of the samples. '

Keywords: N* implantation nitridation steel wear structure

The influence of ion implantation on friction
 properties of soft metal materials
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Hu Zhengqiong Wang Yihua g
(Beijing Institute of Aeronautics and Astronautics) '
~ Silver samples and bronze samples coated with boron, silver, indium or tin films
by means of vacuum deposition were bombarded with nitrogen ions. Wear test of
the samples were conducted under different conditions, either lower spin rate with lower
loads and dry friction or high spin rate with heavy loads and oil lubrication. Results
. showed that the coefficients of friction becéme much smaller for most of the ion-implanted
_é samplés. Discussions about the mechanism of the friction reduction effect were presented.

Keywords: friction properties soft metal material - ion implantation

On the improvement of oxidation resistance of steel
samples by ion beam mixing

Liu Xianghuai Zheng Zhihong  Jiang Binyao Zou Shichang
. , (Shanghai Institute of Metallurgy, Academia Sinica)

Specimens of heat resistant steel, 4Cr9Si2; were deposited with 60nm Si;N, or Si
films and implanted with 5x 106 cm~2 of 120 keV N* or Ar* ions. Oxidation kinetics
and SEM studies showed' that oxidation resistance of the steel samples were significantly
improved after ion beam mixing. It was found that lifetime of the -dies made of the
steel and used for making glass covers of bus’ lamps were lengthened by ion beam

L mixing. TEM, AES and XPS examinations and Monte Carlo simulations were performed
to study the effeét;. '

Keywords: ion beam mixing heat-resistant steel = oxidation resistance

Corrosion mechanism of N* implanted iron specimens
‘ Ye Weiyi Lu Guangiuan Li Yi Wang Wenjing
(Tianjin Normal University) .
The' effect of N* ion implantation on aqueous corrosion of pure iron was studied.
X-ray diffrécti'on,arlxd Auger spectra were examined. Results showed that the Fe-N com-
bounds formed by ien implantation imbrOVed the metal’s corrosion behaviour. Discussions.
on binding energies of the Fé-N compound.s wére given to understand the. mechanism of
the effect. o
"’"% Keywords: corrosion ' nitride passivation ion implantation

The effects of implantation with N,B,Cr and Mo ions on corrosion
bebaviour and microhardness of pure iron samples
Lu Haolin Su Huigin Yang Qifa Xiang Deguang Xu Qiu
(Institute of Atomic Energy of China)
Studies of anodic polarization in 0‘.5mol/1 H.SO, were made to examine the cor-

rosion behaviour and microhardness of surface alloys formed by implanting. N,B,Cr and

1988425 3 ' .59



