Wiz H2H % fA &8 £ B ¥ Vol. 12, No. 2
20024 11 A JOURNAL OF GUANGDONG NON-FERROUS METALS Nov. 2002

THLE S, 1003—7837(2002)02—0112—04

E AR I TiB, EERMA RS
B HEEZEFERERIBTST

RER', ZAR

(1. WEASBTREA AT TR AL, TR M 5106515
2. BERERSE, LT 100083)

W 3E. F TiB, fEFAREE, RAMAM K= HREINAHE T L &M TiB, MERH Tib.,
Ti:Bs, TiB #1 Ti A Z e G0, WM ERE R R TS, MEMERERBN
0. 139, B & &t 60 min, & TiN #I (Ti, ADN EELHT 2 5.

Seolin). REARE YT, TiB, MM, MERAE4nla

chE4533%S: TB 383 SOERERIRTE: A

TiB, £—Fh it 3k B A 3 E BB B RIE (L & A Rl RE R AL (32250) R EE
(4. 53 g/em®) . B5HE B (Hv34 Gpa, UK F&RIA A L7 BALTD Bem e B g 3L, 4
SRR (AR T 1550 KD, MR R A S#. S . TG, M. 7
MR, THERERNETZ&4 T, TiB, B —MEAITRE TR ERABEEERS,
TiB, # Ti—B—N ERRERI IMERITRIFHBEEZ —.

% TiB, B 54 CVD B 524 TiB, BB FHERR TR REEIRA BT R
AU BT AR A TR %, B AT, E SR B TiB. 1A =
FAtR IR UTH TiB, IRIZHI T TR

1 REES

1.1 TiB, HEFIHIE
BEREIR A B MIP—6—800 B £ Tk MR F I B PR YL, 7EFATR R BTG S N B 2K
| TRETEELRIE. TiB. MR R HBL TiB, ¥R . SRR R Cri2MoV #LEAH 45
B AR RS FRAIE N R R LS B R K S SR E AR IER. EE
BT, 56 T BE AR PET R, 85 A TiB, AR ITA TiB, HE TERM .

Rk B #A: 2002—03—15
fEEMWST: RB/E (1975—), 2, WHRARBA, @t



B2E FoW ST KRR TiB, WENHSEE K LGB ERPiR 113

IMESFE 10~30 A, IR 20~40 V, A{RE 0~800 V.
1.2 ALH*

F HITACHI S—450 B F B %M TiB, ey RE B, F D/max—RB B X 4
LRIFSH AT TR A 24 , I ERR EER IS YT R iR, BHR H1BE#R2E VR EE.

2 RBRERES

2.1 TiB, HRAALRLEH

TiB, HREH SEM 4047 (B 1)RY . R REHE , HIGHE. 2R BRRA TS NESR
BB YR, BN T AT R ARIRE A ] . SRR £ X B o3 IMRAit, H
T 5% TiB. (A SRR ), B 2 T R ok Rs. xR Rt T E M &/ TiB, #
BERREHT T X SHERATST 04T S5 SR LA 2. )R 2 W] 40, WRPA Ti, TioBs , TiB # TiB, 4
M, SAR TSRS, EATE £, SRS B 3R, R R SR TR e BRE
0 s 40/ AR 44°4b B TIB, By, 5 hep TiB, #9(101) & HIATH AW &, T E 8
(001, (100) e IR AEA R Z 1, 1R B iZ TiB, R RFHMAM Q0D FHME .

itk o "‘“ el
b, o
5 -y 4
- '..i §§ 5
C % e _E8 =
: " 4 '§ §ES 3 ~
$&: % g
e e, e EREZ2S o~ 9
> ' Fgy 5 &
i * | =i o % =
! Sty 4 - Fi 3] =4
- N = = =
- s % = 5
. C = H =2
< £ 2 S 5
- . o ® B
98135 20KV Bu
b N | &

Bl 1 TiB, BA SEM M)y Bl 2 TiB. R X LTS
Fig. 1 SEM surface morphology Fig.2 XRD pattern of TiB, films
of TiB, films

2.2 TiB, JMEAIEEES AR

TiB, R i B IR I FE BR A B A I L EaiT. e B K A ]k AL 3R &
4% 8 mm 9 GCr15 8Bk, R ) HRC62~64; TIAFEAVIR T AR TiB, 1) 45 5. A%
FHEIERAT R 1. 96 N, ARk, Tileeness, HEGE N 2 m/s , RSP TEHE . ARE
B(18=+1) C, AAXHEE (50£6)%.

B IO T 050, TiB, R A EE S £33/, {12 0. 139;64 min JFEEF 7 0. 528. M EEHE
FIRBHAET, KRR E SR £ EER, YRR FaR R R &G T, TiB, BREH
EmZREHAFME TiBN, (Ti, ADN 1 TiN M8 R#EA T LR ILE 3. 5 3 AJLIEH:
TiB, A1 TiBN #REE R A R AR B, TiB, EEEEE KRR/ 0. 139), TiBN BHE SRR
BEHR A RRE = (0. 167)  {HIRRE & It TiB, 1 15 min, ZFEZE M FHF At 60 min, 2§ TiN



114 R H 8 & R ¥ # 2002

F(Ti, ADN BERH 2 544 (Ti, ADN BEE TR BEHERER TiN BE L, (B354 TiB,
TiBN BREE. MRB R TE N, TiB, ERARR R EERE.

TiB, Mt R B —KIANE B TERH/EAD). 2¥ TR ML TiB,, ZrB,. VB,
& MEASEWERELAT, EHME AWEFLSRAEMTHRAT HMEEMAEREZ
HEE, 5EHYERNER B0, B,O: BE—HEBSEWHN, EHRHZIPIUS
KA TFE & A Ab 22 557 37 A A HaBO; (BPMEZEEASHEE R 1 %8 THRESH,B,0; RE 9]
Pl H.BO,). B 4 BT R TiB, RS & &, B.O; #1 H.BO, M EE.

H; B0, 1/2Bz0s+3/2H: O—Hs BOs

B: O, 2B+3/20;—+B O
TiB: Substraie

B 4 1 TiBofBim 48 B O HH: BO: B R B E
Fig 4 Schermtic diagram of the formation of B:(h
and FePk on the surface of TiB: films

._ﬁ.._..,__,_(
A

H,BO; BRIk S &R R0, K Rk

] WHHEFES BEF.ORTFMHETES
b AT, LBt Tenas
B E S E—E, TR EEER K. 318
nm) , A Y EENER(HBEREFEH
HKOLF Bk B AR MoS,. 5 BN
BND. L ndy et . B ANES B2 HEFT
RFEA B, HBO; AR ENBEEAN Ei, S EEE WLy BERITAEEREE
£t

3 & it

HZRA4R e PN UL TiB, WEEE B B, FER S /N RS BAL; TIB, EERH
TiB,, Ti,Bs, TiB #1 Ti ZLR I ARG ; TiB, FEE B R0 0. 139, IR B MERLK R U,
TiB, EE &A1 60 min, % TiN fi(Ti,ADN EEH 2 f5AH.

B 3 P4 e N TR I 0 A R YE
Fig. 3 Tribological properties of the thin films de-
posited with cathodic arc deposition

W -

(1] Heeig, 30,35 et of. Ti—B BFEMBEN SR ELEMEHTBMEENTRD] KEHES
HA, 1998,18(3):170—175.

[2] Pierson H O, Randich E. Titanium Diboride Coatings and their Interaction with the Substrates[J].
Thin Solid Films, 1978,54;118—128,.

31 Bunshah R F, Nimmagadda R, Bunford W. Structure and Properties of Refractory Compounds De-
sposited by Electron Beam Evaporation[J]. Thin $olid Films, 1978,54:85—106. )

[4] Shikama T, Sakai Y, Fukutomi M, et af.. Deposition of TiB: Films by a Co—Sputtering Method
[J]. Thin Solid Films, 1988,156.287—293.

[5] Emk, Martin P J. TiB, S MMNS R AR BORGTTEMH, 1996,10(2):191—19%4.



FizE HE2H TS, HAHR AT TiB, B AL H EERFERNTR 115

6] Knotek Q, Laffler F, Bshmer M, et al. Ceramic Cathodes for Arc—Physical Vapour Deposition De-
velopment and Application[J]. Surf & Coat Technolo, 1991,49.:263-—267.

[ 7] Treglio J R, Trujillo S, Perry A J. Deposition of TiB; at Low Temperature with Low Residual
Stress by a Vacuum Arc Plasma Source[J]. Surf & Coat Technolo, 1993,61;315—3186.

(8] Erdemir A, Halter M, Fenske G R. Preparation of ultralow—{riction surface films on vanadium di-
boride[J]. Wear,1997,205:236—230.

[9] Erdemir A. Tribological properties of boric acid and boric —acid —forming surfaces, part I,crystal
chemistry and mechanism of selflubrication of boric acid[J]. Lubr Eng, 1981,47:168—178.

Structure and tribological properties of TiB; films
prepared by the vacuum cathodic arc deposition
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Abstract; Using TiB; as the cathodic target, the TiB, films prepared by the vacuum cathedic
arc deposition technology are a multiphasic structure formed by TiB,, Ti.Bs., TiB and Ti
phases. The friction-wear tests have showed that the friction coefficient of TiB, films is 0.
139 and their wear lifetime exceeds 60 minutes and is twice as long as TiN and (Ti, AIDN

films’.
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