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Abstract The objective of the present study is to investigate the increase in the functional characteristics of a
substrate by the formation of a thin coating layer. Thin coating layers of Ti Si, have high potential because Ti,Si,
exhibits high hardness. Shock induced reaction synthesis is an attractive fabrication technique to synthesize uni-
form coating layer by controlling the shock wave. Ti and Si powders to form Ti Si, using shock induced reaction
synthesis, were mixed using high-energy ball mili into small scale. The positive effect of this technique is highly
functional coating layer on the substrate due to ultra fine substructure, which improves the bonding strength.
These materials are in great demand as heat resisting, structural and corrosion resistant materials. Thin Ti,Si, coat-
ing layer was successfully recovered and showed high Vickers’ hardness (Hv=1183). Characterization studies on
microstructure revealed a fairly uniform distribution of powders with good interfacial integrity between the pow-
ders and the substrate.

Keywords : Underwater shock compression, Compaction and reaction synthesis, Ti.Si,

~— O

& dogl: uhgelnt o] WHES olfd S5
2N 2 AR Azl Ak 2D A T
7h 7l ge. £ @ $3EANE o8t WS

LM E

Tgofiiz|e] Algel o8 2ATS W HRSTA

H2 o2 7ER] Hage] Az T 1 o
T7) Zls) =] gof1-2]. Feke Ao E FE571H3)
e IAS s AL P 9 (Shock
compaction and reaction synthesis}> EE A%}
=0l &3l A== AtEe g 3-6]. o] HllA
£ 7 7K Whge] AgHAS. A WAE SHE
Absled qhel AHALD Bake) wskeh HkSA
= 427 Ao|a Y& K| uhi-E FAuE o]
|3l Tog 3AZ] F Aol o3l uhs3A

*Corresponding Author :

101

S £t Aga Bde) wsjel ey
2 olg3b7] S8 Aelm, o] HE Hgso] T
% BUkAEES Azsh] A% 97 2 9L A
P, E B QFINE FE1RAR $o) o
o 347 T T 29 AF A AE
B3R} 7). YO E FARE o847 Fw
ol ofgh WPN7IES) THAA B2 FE3
$4E 29 2 T2 wAse Zws 52 3
T2 AU Pl ZHD. AT 7ol P

[Tel : +82-42-868-8343; E-mail : shlee@kaeri.re.kr]



102 o] A} &

Explosive lens
(SEP+HABW)

Explosive (SEP)

Water

Specimen

Cover plate

(JIS-SUS304)
Main powder
Base piate

Cushion powder

Closed type assembly

Electric detonator

Explosive; SEP (1g)

(40mm)

Explosive; SEP (10g)

e Explosive; HABW (10g)

Explosive lens

Fig. 1. Schematic illustrations of the closed type assembly and explosive lens.
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Table 1. Material properties of explosives used

Detonation Chapman-Jouguet(CJ)

. ensi . .
Explosive k) velocity Detonation pressure
P Xg D(ms) P, (GPa)
SEP 1310 6970 15.9
HABW 2200 4750 12.4
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Table 2. Powders employed 0 10 20 30
Powders Source Powder size Time (s)
: : . Fig. 2. 5 mm-thick of water container. (a) pressure history
T Sumitomo Sitix Corp. 45 pn by manganin-gauge method and (b) Numeric calculation
Si CERAC -325 mesh result.
Table 3. Experimental conditions
Main Powder
No. Powder Base plate explosive (mm) Cover plate thickness Results
TSC1 5Ti+3Si T4 Plat SUS 1 mm  Fully coated and partial reaction
TSC2 * Atomic ratio | A SEP 1.5 mm :
5.3 3 mm (304) Fully coated and reaction
TSC3 (5:3) mm
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Fig. 3. Simulated maximum pressure with the distance
between the explosive.
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Fig. 5. Optical micrographs of TiSi, samples coating layer. (a) 1 mm, (b) 1.5 mm and (¢) 2 mm.
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Fig. 6. XRD patterns (Cu-Ko) before and after compaction
for experiment when thickness of powders at 1.5 mm.
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