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TiN/TiB: nanocomposite materials by mechanochemical reaction and
liquid phase sintering
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1. q&

AT 22AAGF UvtE 540 49 AE, GIE, §31E T WA A= o
g @Al &Aooz FI8IL ot a3y ol ABREL ddFoZE A% FH UA
olu] Al o2 7] W olEL BEHARINFOEN 4 R FHE 4 45& F
galeie MEE 477 FEL) AFHAY 53] 27] o)y Fo] Yx2AdE EFH 3
v UYxEdARESY AS 7€ A5 vE FHold 71AH 54 M ALE dAHEER U
34 AEE YTRAZ Aojdr] 9% 82 =8 E°] o gttt

TiBzx A9 o]Fdl gt A2l A3, & Peierls FYo] wl-$ A7] W Eo L 2%
Me QA HREHA e 55 42E 7ML Ao &8, TINS Z294 &2 F=9% €9
AL 23 glen TiBzel vl dudoz HPAFst Bol MPo] 7t 5L et
gy F AR EF FFEFEE S ) AVIENASF (self-diffusion coefficient)”} 7]
qEo AFEEAFe] FA @l o]ERXe ke AFAE e olEgel A WA F
Age REAQ (wettability)o] F 3o &3 x7t Slo] AVAFEE F94F T+ AE BF
ulele & g3t ddrFAE Fod 53 JAF 42 & e TINTIB: EZA88 Az
e Aol 7tsdtA 2 Reld. o3 7pA 50y 71w FeNiCr #52 TiNg TiB; 7
EF td RegAol F1, §Ho] Rol v R oM dgiHe Jtesnz 23
HHolH AAG AFE o= A= A = Avke FH] A

2 dFdMEe JASEEHE o83t AAY Z7h AU R=RE oligl
TiN/TiB/FeCrNi E¢¥4S §4313, §A4AE U=EgEDs 220 4423l X3}
g W39 TiN/TiByFeCrNi U238 A428 Azstgoh

2. 4384

B AFoA AL YBEEDE 45 mo HE AAIVNE A 99 % £E9 Ti B4
o 4 me BT YAAZE 71F 9 % X9 BN £2o|t} FeCrNi 84 Hleg & 100 mel
HE YAA7NE A 99 % £59 A4E 316L 2 AE 27 (Fe-18Cr-10Ni) =& AF&3}%
t} Ti £%3 BN £%¢& 329 & v2 SPEX-8000 mixer/mill2 20% F<¢ 4o EgE LT L
Fulslgel. £9% Ti/BN 28 15-40 wt%e 3161 2HJ# 2% £23 &8s Retsch
mixerol] 5837+ 4o Ti/BN/FeCrNi %2 03195 Ar 7H2 9719l Ti/BN/FeCrNi £
2 5g & BPR 30:19 S#v]2 WC/Co E(5g/7/N)FH A 125miy IF77% §7]9 ZAY3IA 1,
FRITSCH P-7 mill AH43t9 500 rpme £ 5 € 1-16A13F F<¢F 2ol A 29 g (high-energy
ball milling)& &t Y F¢ &7 FHY 255 BPEA FJH 2xAZ &A%
o} MSR (Mechanically-induced Self-propagating Reaction)©] €ojvte Ao o Re} WAl A
e FARAT FAE B2 AFEHVY £2FZ A 1500 T 252 2435 d4aZ
AT FA4E 2oy 2FEAE X-AIAEAVIXRD)Y F3AXERA(TEM), FAAARE
] (SEM)S] FHARARBSE) REE ol &3t9 AT 43E 8% AAY Ze
Scherrer & o] &8t &3t TEM F4& A% AJHE £2& o FAd E4A £
dEY 2 o249 UYL o] L3t FulEgTh
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3 2y & EU2RY T1N/T1B?/FeCrN1«l EgETo]l FAHHIUSE & F ul F]
o] & boademng«] EFE AAS Fo] XRD #HEl oA Scherrer 41& o] &3l Fa TiNet

TiB: 2489 a7l 242 7nm 9 15 nm A=Y B A8 AAY a71E A3
8t TEMS& AMgste] B8 Az AA Y9 =717t Scherrer A& o] &3t 78 ZAYY
arzigt & GREE AL A
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Fig. 1. XRD patterns of powders milled for 4 hours with different binder contents;
(a) 15, (b) 22, (c) 28 and (d) 40 wt%.

Fig. 2. TEM micrographs of powder milled with 40 wt% binder: (a) particles of as-milled
powder (b) bnght field image and (c) SADP of area A in (a).

Fig. 3. SEM micrographs of sintered TiN/TiB2/FeCrNi composites with different binder
contents; (a) 15, (b) 22 and (c) 28 wt%.
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