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Fabrication of Composite Filler Metal by Melt Infiltration

Heung-Il Park’, Ji-Tae Kim* and Woo-Yeol Kim

Abstract

The aim of this study is fabricating of composite filler metal (CFM) by a combination of selective laser sintering (SLS) of
stainless steel powders (RapidSteel 2.0™ and liquid phase infiltration of Ag-28 wt.%Cu alloy. Porous stainless steel body with
inter-connected pore channels was fabricated by SLS, binder decomposing and densification processes. By the direct contact
infiltration, the narrow inter-particle channels of the porous body were completely filled with the Ag-28 wt.%Cu alloy infiltrant.
During infiltration, the dissolved elements of Fe, Ni and Cr from the porous body were solved into copper solid solution phases,
which consist of eutectic structure of composite metal matrix. The S10C/CFM/S10C joints, which have narrow clearance gaps
between them up to 10 micrometers, were joined successfully by self-feeding of filler metal from the matrix of CFM. The CFM
kept its original thickness and microstructure after brazing. The tensile strength of brazed specimen was higher than 30 kgf/mm?
and showed a typical ductile fracture mode in the CFM. (Received August 8,2003)
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Fig. 1. Fractured morphologies of (A) a green part fabricated
by selective laser sintering (DTM, SLS 2500) using
stainless steel powder-polymer mixture and (B) a
porous stainless steel body, which was decomposed of
polymer binder and sintered for 3 hrs at 1150°C in 5H,
+ 10N, mixing gas.
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1. Alumina tube with sealing cover
2. Heating elements

3. Alumina boat

4. Carbon crucible with cover

5. Infiltrant

6. Porous preform
8. Argon gas inlat

7. Thermocouple
9. Argon gas outiet

Fig. 2. Schematic drawing of the experimental arrangements of
porous body and Ag-28wt.% Cu infiltrant The contact
infiltration was carried out at 950°C for 10 hrs in the
alumina tube which was purged with argon gas of 0.2
liters per minute to prevent unwanted reaction with
atmosphere.

Fig. 3. Microstructure infiltrated

of Ag-28wt.%Cu alloy
stainless steel composite filler metal(CFM).
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Fig Symbols AQ Cu Fe Ni Cr Mo
(A) (a)Eutectics 72.7 27.3 - - - -
Infiitrant (b)Dendrites 91.2 8.8 - -~ - -
(8) Matrix (c)Flakes 8.5 61.2 5.7 2.6 2.0 -
CFM (d) Gray 85.3 13.4 0.8 0.5 - -
Porous (e)Particies' 76.2 8.4 13.4 2.0

body

Fig. 4. Microstructural and compositional changes of Ag-28wt.%Cu alloy infiltrant (A) before and (B) after infiltration
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Fig. 5. (A) Microstructures of infiltration side of porous body
and (B) opposite free surface of CFM.
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Fig. 6. (A) Vacuum induction brazing system and (B)
schematic drawing of S10C joint assembly using
composite filler metal (CFM)
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Fig. 7. Microstructure of vacuum induction brazed S10C/
CFM/S10C joint.
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Fig. 8. Brazing morphologies at CFM/S10C interface with
different clearance gaps.
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Fig. 9. Shape and dimensions of tensile test specimen for
S10C/CFM/S10C joint
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Fig. 10. (A) Cross-sectional microstructures of ductile fracture modes in CFM of S10C/CFM/S10C joint and (B) fracture

appearance on CFM/S10C interface with large pore
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