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Microstructure and Thermal Behaviors of Droplets During the Formation of Particle

Reinforced Metal Matrix Composites by Spray Casting Process
Myung-Ho Kim, Cha-Hurn Bae*, Hae-Young Jeong*and Heung-Il Park*

Abstract

Particle-reinforced metal matrix composites via the Osprey spray casting process were
fabricated by injecting second phase particles of Al203(<40um) and W(6um) into the spr-
ay of Cu droplets, and the thermal behaviors of the composite droplets during flight
were considered theoretically on the basis of mixing modes between the Cu droplets and
the reinforced particulates injected.

[t was found that the W-injected spray is comprised of particle-embedded droplets,
and the Al203-1njected spray comprises particle-attached droplets. |

From the predicted results of the thermal behaviors of the composite droplets and
preforms produced, it is concluded that the thermal behaviors of the composite droplets
during flight, and during the subsequent deposition are strongly influenced by its mixing

modes between the reinforced particulates and Cu droplets during flight.
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SEM views of Cu-AlO3(A) and Cu-W(B) powders oversprayed



T2 A124d AM43.(1992. 8)

B2 58y 39—

300
E 200}
Py W 6 um
3
'&3 Alzoa 40”"‘
2 100 Cu142 um
© Droplet >
™ ®
Cu150 um Droplet
O 3 L

0 100 200 300 400 500
Droplet Flight Distance (mm)

Fig. 3. Calculated velocity variation of gas, cop-
per droplets and injected particles

¥ 7] o] X o= ol&F A4t o3d 1 =5}
142mE) B2 o] A7) 43 CuyF 9] v
AsE A Yehdiuc). o]o olald u)gsl=
T AFH F AR v £x = 7)) F
73] Fr7kete] Huizkol =23 3 9ukelA 7
astH, Bl AR} F/HEFE BAIA &5
o RHo| HlgE&ErE AL AAF}, E£3 Cu
NE 3 ZEYAZE vjPE& ] 2ol x7] b
FAANA Hd Zol& Yepd T, FA3 gi
S Z%S Hol1 gt I =g AF e Bl
o Al A7) &L ZIAAE AN A%
HH I FER A Ejtsle dXUse) &5}
&olgt £7] vIgAR A o]Fojd rlEAo)
- & Aoz AR

a2l a Figde H383td dF o v|gi&e s
UERA Aolt), o]E HE3stE N Eo nghsk

8 7P Qo) B A9TY Uk 2

60
g N Cu-Al,0, 150 um
E 40} -Cu14_2 um Dropilet
= Cu-W 150 um
b
Q
Z 20
i
=)
™

0 g 1 3 4

0 100 200 300 400 500

Droplet Flight Distance (mm)

Fig. 4. Predicted velocity variation of composite
droplets with flight distance

g3kd Azt vEH AFLEd w0 F
7t B Had 238 Ve S sy o
oA otd 2 Aole HolA ot AlLOsd#t
7} 15v/0 53 150um=7]e] A2 w)gh<
T B§3E A ¢ 142m=7]2] Cu HHH}
Blg&mrt ozt AdE AUt 28U WS
A7t 15v/o B33k 150 =718} A of iy
S EEaEA #2142 3719 Cu A
ot HlgEETE A ES o AW F
Cu Hr} H]ZFo] 22 AlOs YAt H3ste o
Ao NS E R3te] FUHE uEha, v
o] Cutlt} B]Fo] FAE WHAZL E-315t€
Z ol v ot gate g St

3.3 SEElE Xo| AXMEAH |
BE3l 7129t 3 FAl BAlE = AFE
ZAAR dFEN7IS A HE= v
g7t 57 @5F taFo mEHE A7l
7tste, FHEL FR 7h=2 TS ¥ 4
AAE WZh 2 gt gojdr}, ojuf H]
Azlel ME olg B¥SE AxeH 2t
o] gAY A9 WH3lE Ranz®t Marshalld]
HA[14]o2 BE F3odrd Fig.59 )
o olatd WA E-3sbel 150m=7]) A3
dAg Alre EF3EA FS 142um A7)
T Cu ARG A, 38al Jgdle
go] JehIA o}, AlOs YA7t E-§st
H 150im A7)} AFe] Y AFe= WHA
7} 2gelE oFe ddg AFung o 23eL
44 At ol Bt dFe gAGATFE

0 O o 1o o flo ol M. rlo

4

‘AR AVe =2 SYHT A3AAE

Cu142 um Droplet

(W/m2K , x10°)

Cu-ALO, 150 um

Heat Transfer Coefficient

0O 100 200 300 400 500
Droplet Flight Distance (mm)

Fig. 5. Calculated variations of heat transfer co-
efficient with fight distance



-30—  BAFZO oY IAgs 34714 Bz AzA ARl ARATH vAzHel e 0B -1gE, WA, Pag, 45
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