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ABSTRACT Reaction mechanism of Ti with BN during high energy ball milling has been studied.
The microstructure development of the powder mixtures was monitored by X-ray diffraction, XPS,
scanning electron microscopy and transmission electron microscopy. Nanosized spherical particles
with an average size of 100 nm are formed after 10 h of milling, which was attributed to that Ti
particles were wrapped by BN slices. After 30 h ball milling BN and elemental Ti powder mixture at
ambient temperature TiN formed. After 40 h milling, the sphere-like nanosized composite particles
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are consisting of TiN particles, amorphous B, the residual BN and unreacted Ti.
KEY WORDS ball milling, BN, Ti, TiN, namocrystal
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Fig.1 XRD patterns of powder mixture ball milled for 0 h
(a), 10 h (b), 30 h (c) and 40 h (d)
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Fig.2 XP spectrum of powder mixture milled for 30 h and

Ti spectrum
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Fig.3 SEM morphologies of ball milling powder mixture 10 h (a), 30 h (b), 40 h (c) and TEM image (d) after 30

h showing appearance of the nanocrystalline Ti particles
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Table 1 Typical reactions in mechanical alloying processing

Reaction Heat of formation AHggz, kJ AHpgr/cp, 10° Moade of reaction
Ti+N-TiN -81x4.2 9.4 Combustive
Ti+2B—TiBs —67x4.2 6.5 Combustive
Ti+C—TiC —44x4.2 5.5 Combustive
B+N—BN -60x 4.2 20 Combustive



http://www.cqvip.com

550 = B ¥ W 37%
EAR RN ESERESG. BERRY (1) @ I, ARy E AR —EHERECAERMME W

AHprs/cp,=4100, EEEEREIBRTEAHEER
WIS &M, EALR S F BN ¢igsiag Ti
Bk, T BN gysedm 25001, [ B BR f8 o 4 0k
ff BN #)5 RWiEA Ti B SR ENRE. 1
BEAESERY. RESTY A, £RT TiN(E 1
dRHER o). FERE IR SkEdiT. TN R,
—BatiE S AR % TiN 5 Ti, B #1 BN (iR &4

SMEHEERBERGARE. ALRED Mk
HER 80—130 nm EAMEBANET, MAREY
25 4 B Ak SR SR A BOR BORL T, X SEOR TR — R Y
RS BHPE, BRBAHRE. BB e s
£5X Bk R B0, B4 B 100 nm A BBk
BT ¥ARALHE. Ding!' SR/ Na 5 FeCl, R
B, EI R AEER S 1L ) 4t 40k Fe Bk, {8 Fe ik
PRARL AR/, TiAC SR8 b R Bkt 7 100 nm ZE BRI
WAHRL T

Ding'? %5\ 4 Na 5 FeCl, &4 i At NaCl
HRTEBEMRMN Fe KT, i THEMTTIRE K
BT EEERG, hTFERMBRERTHEREM Fi
HERALE 590k Fe R TMERNERREN. A%l
R T BN 3 Ti aBER. (B2, HetHR
Rt S{arhE BA %, EEMERLU Rk R PES
T AR SRR SR R R, R F— R

BEERE LA HRARE, ZESNEEREN
WRAR TR FORBERTER T, BABER . #—m
MRAEN, ERGESBRRZESnEZREN 1. F

HERPER R R & 05 A B R, IR IRy
% AR RIETEEST.

3 &nr

K@ Ti A1 BN AJFR, @ S eEREaE e R AL
IR AR TN BT B[R] ER I /o T B 40K TiN
KT & 0HA, B ARBORP-2 R4 100 nm
£ 40 h WyERE B G,  Ti PR BN WETREREERL
EHEER VKRR

HEH

(1] Ma E. J Mater Res, 1993; 8: 1836

[2] Catka A. Scr Metall Mater, 1992; 27: 999

(3] Koch N. Appl Phys Lett, 1983; 43: 1017

[4] Guo J T, Zhou L Z. Acta Metall Sin, 1999; 36: 89
(F@E, FHXE SE%H. 1999; 36: 89)

[5] Bing K Yen. J Am Ceram Soc, 1996; 79: 2222

(6] Nihara K. J Ceram Soc Jpn, 1991; 99: 974

[7] Shi J L. Technology of Modern Inorganic Non—Metal Ma-
terials. Changchun: Jilin Science and Technology Press,
1993: 17
(gt AREVIESRHABLTZ¥. K& HHREERE
mift. 1993: 17)

(8] Weeber W. Physica, 1989, B153: 93

[9] Zhang G, Jin Z, Yue X G. J Am Ceram Soc, 1995; 78:
2831

[10] Tomoshige R, Muryama A. J Am Ceram Soc, 1997; 80:
761

(11] Munir Z A. J Am Ceram Soc Bull, 1988; 67: 342

(12] Ding J, Miaoc W F. Appl Phys Lett, 1995; 67: 3804


http://www.cqvip.com

