[= ¥]&=H8337
Korean Journal of Materials Research
Vol. 6, No. 11(1996)

Mz" GMASHFT AL o] 43 SIC/Al BgAge Az 2 E4

AP ES

=
I
cHgRSER 2T

Manufacturing and Characterization of SiC/Al Metal Matrix Composite
by Modified Gas Metal Arc Welding Process

; Manufacturing and Microstructure

G.S. Kim
Materials FEngineering Dept., Soonchunhyang University

= & Azxg tx 5 otelz £AHTAHE o] 43l SiIC/Al 247 BYAMEE Axstn 2 5§
J A

4& Fatadch. Al 2 ol 7hstadate] =7l ¥3 2 g Hstste] ohdbd SIC/Al 238 %S
Azstg i, hEid EgMEE] AL s AR} v AEE F3o o] R &g
ANBZ2 A= oF 7-8mmE A =E9n FAg 43l RIxnE o 4 9ot Baglztel
FHEES Arvbe o) fraged gate] 2AAT FAYAY FHEE| FUIEE 277t et Ad @
gt 7128 #Ad $n2As HE nAFE Yk S —1—34745:% A A Y] B o] A
Woll weh wobAent Uz ZylolE 2 Wb gl Ao ® et

Abstract Manufacturing and characterization of SiC/Al metal matrix composite materials by modi-
fled gas metal arc(GMA) welding process was performed. The SiC/Al composite layers on an Al
alloy as a substrate were manufactured in terms of the size of the reinforced particle and the Ar gas
flow rate. The manufactured composite layers were characterized by microstructural examinations
and microhardness measurements. The thickness of the composite layer was measured as about 7—
8mm and the reinforecd particle was fairly uniform in the whole composite layer. The volume frac-
tions of particles in composite were controlled by the Ar gas flow rate. The solidification structure
was changed from coarse dendrite to fine equiaxed dendrite structure as decreasing the particle size
and increasing the volume fraction of particle. The bulk hardness of the composite was reduced as
decreasing the volume fraction of particle. However, the particle size did not exhibit large differnce in

microhardness values of composite layer.
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Table 1. Chemistries of Filler Wire and Base Metal
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Ceramic Tube

Fig. 1. (A) A photograph of welding machine and powder spray equipment
(B) A schematic of welding torch, attached powder spray nozzle.
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Table 2. Welding parameters for manufactur-
ing of the composite material.

We]dmg Current
Welding Votage
ITVL%Tdihg Speed -
" Heat Input
" Gas Flow Rate

" Penetration

240dmp
30volts
VBOcm/mm
Y 44Kjou e/mm

20liter/min.Ar inAr

Rremforcement Helght

Bead deth

A6061 Subtrate
Weld Bead

Composite Layer(weld zone)

Fig. 2. Schemitic of the accumulated composite layer
on Al sustrate.
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Fig. 3. Typical three dimensional structure of SiC/Al

Composite by Modified MIG Welding Process.
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min.
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Fig. 5. Microstructures of the unetched composites with 75,

gas flow rate (A)75um (B)50;m
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Al composite.
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Fig. 7. Microstructures of the etched composites with 75, 50m SiC powder at 6liter/min.

gas flow rate (A)100um (B)75um (C)50um

= SiCEvyt e
¢lalom, 6hter/mm«]
100umel 50/me W] T
#Felo} slsich. Fig. 72
freko 2 100um, 75.m, 50um

g e g

ek ql dendr1te-4 v A3 A=z
etol BA oW TS
Wk AT 2
2 dendrite arm 732
a7 10m A2 &A= %)
7] 7“\011 w2 dendrite &) U]*ﬂ§]— ?ﬁE-‘;—
} 7} 2 f-2k(6liter/min) &}
o] 28%, 24%, 22% & 7} 43
Apge] Z7LR Qg P ads) -7111
7o & Agﬂ-gr/], LA el &
Tnoke "o e
T o] gle] olFst= el
gEi-0] o] Fojx] 7] uf

EA)eT ofs

g

kel =77 Aol RE A
ek g F 23m, 13/

£ ol

R

rir de Hr

e X

-
ox
ox

[o3
ol

ki
ox ole
[Che -E‘ }11

ki
i

o{oéLLo

a2 do] HgE e A% 33 (epitaxial
growth)7} o] FozIch?. o] 9} tjEo] £ of
o e} o] gebife] thgo SiIC E4 glx}
F Lgsle Afole BAR 97 3yt
o] Z7}Ele] 7pA| 7 A Wbk E equiaxed den-
dritez2] & 3% F ololer wi Fao &
H7b Z7ERel aet wAEE os &34
T Rez AzrEd. &3H w4 E2A 4] SiCp
Fooll 4 Bge] gel HEAHEH oS
FAAA o] B e B¢ 2AME ) P H Y

polishing Alell 7] %2} <]z}7ke] A2 ©}2 B

o AntHE L AbalAe) "etol] 7] algk A
o2 #aol¥ gl Fig. 8& Hadu| Ao +
E3l7] ey 7S 23 FA Az
AARle 2 BE Ax A oldl o)
F g AN HAse T Todg T
4o 7)Fe] AAFEN. e v)Fe o
R 7F BAbE FREA 1A B3] A
of Bokg stelont FE AT BAAm A
£ FEolHe E73IY ok 7)FEz
el 713 ZAu S7kAlel AFale
-Hi’—, T 5o BEvis Y mE A

t off m-&



1096

gtz A6 115 (1996)

Table 3. Results of Microhardness Mesurements on SiC/Al Composite

“Particle Size Volume Hardness( VHN) o
(ym) Fraction( %) o \Matrix Bulk
) 18 T 124
100 28 62.1 131
44 66.2 152
- 16 612 119 R
75 24 64.8 129
38 68.2 148
R i o 12 63.5 126
50 22 67.2 134
) 34 70.8 141
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o 2§ &A= sheaet oleld Hbg
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$HTHE 2Pk A3} SICpel ol 9
@ ALCS #Ae eEst AF AT B4l
o] oA AR ksl Az she
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Sbe Alsh ol gelEel Skl meold
(2200<C

Fig. 8. SEM micrograph of the Al/SiC composite de-
picting porosity.
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Table 4. Results of density measured in terms of SiC particle size

(6liter/min. Ar gas flow rate)

Particle Size(um) Particle Volume Fraction(%) Density(éﬁ]/em") iiiiiii

100 28 - 2.666 -

75 24 2.634

50 22 2586
} only welded 0 ] ) 2.693
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