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Abstract

Porous hybrid preforms were fabricated by reactive sintering using the compacts consisting of SiC particles, Fe and Al pow-
ders. Squeeze casting processing was employed to produce the composite in which the matrix phase is Al-S17Mg. The micro-
structural change and wear resistance of the composites were investigated in terms of an amount of SiC particles. The wear loss
was increased with increasing the contact pressure in the alloy containing SiC particles coated with Cu. The most drastic change
was found to the specimen tested at 2.5 MPa of contact pressure. Concerning the alloys containing SiC particles coated with Ni-P,
a drastic increase in the wear loss exhibited at 2 MPa of contact pressure in those alloys containing 4 and 8 wt.% of SiC particles
coated with Ni-P. In the alloy containing 16 wt.% a proportional increase in wear loss was observed to the change of contact
pressure. With respecting to the sliding velocity, the wear loss of the alloy containing SiC particles coated with Cu increased at the
initial stage of wear process and then decreased. Similar result was found in the alloys containing SiC particles coated with Ni-P.
On the basis of the present results obtained, it was found that wear resistance of the alloys tested was improved to show in
the order of the alloy reinforced by coated SiC particles > by uncoated SiC particles > by intermetallic compound without
SiC particles. (Received July 24, 2002)
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Fig. 1. Microstructures of the Fe-60Al composites with various SiCp contents.

Table 1. Image Analysis and Brinell hardness of specimens.
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Area . .
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Fig. 2. Microstructure of color etched Fe-60Al-16wt.%SiCp
specimen.
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Fig. 3. Variation of wear loss with SiC, contents at the given
testing conditions.(contact pressure 2 MPa, sliding
distance 200 m, sliding velocity 1.0 m/s)
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Fig. 6. SEM micrographs of wear surfaces at the given testing conditions.(contact pressure 1.5 MPa, sliding distance 200 m, sliding
velocity 1.0 m/s) : (a) Al-Si7Mg alloy, (b) Fe-60Al, (¢) Fe-60Al-4wt.%SiCp, and (d) Fe—60A1—24wt.%SiCp.

Fig. 7. SEM micrographs of wear surfaces and wear debris of Fe-60Al-16wt.%SiC_ with various contact pressures at the given
testing conditions(sliding distance 200 m. sliding velocity 1.0 m/s) @ (a)(b) 1 MPa and (c)(d) 2.5 MPa.
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of zrAsly, T3l vhibde)] HAu[EoE A AF 2 83| Zolel Yo7l Frisie dAE HHE

3E-S0] W2 uldAeE AL Qe [10] whEHe]  “eplSA, mhede] FHele wEEE 20 T

A A FEAIR ARl vl EAS WA AS HA Foioh 23l vRERE 2.5 il i o)

2 Az Ak v Rl = 20m/isYd el fAkslTt
Fig. 10& Fe-60Alel] B]Z)E- SiCUAE 16 wt.%A

7Valed AjzsE E]RRNE HEUE 1.5 MPa, #HA = 3.5 Otz |z

400 m2 ALY, vl TS W3 A uluAlEE & Fig. 112 Fe-60Alell H|Zl&- SiCUALE 4, 8, 16

o) vpdm ) nlRE-E HedF AHYAH]] ARzleld. v}
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5} —=— Uncoated SiC >
o —&— Cu coated Si(EP =
E 0 4 - Ni coated SiC, Rz
i )
‘%’ <
o 151
2 15
=
S
10 " . 1 ; 1 N ] . 1 . ] : ! ; |
20 30 40 50 60 70 80 90
5 2-Theta (20)
0 4 8 12 16 20 24 28 Fig. 11. XRD results of wear debris obtained at the given
SiC contents ( wt.% ) testing conditions.(contact pressure 1.5 MPa, sliding
distance 400 m, sliding velocity 1.0 m/s) : (a) Fe-
Fig. 9. Variation of wear loss with SiCp contents at 2.5 m/s of 60AI-4wt.%SiCp, (b)Fe-6OA1-8wt.%SiCP, (c) Fe-

sliding velocity. 60Al-16wt.%SiC, and (d) Fe-60Al-24wt.%SiC.,.
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Fig. 10. SEM micrographs of wear surfaces and wear debris of Fe-60Al-Ni-P coated 16wt.% SiC,, with various sliding velocities at
the given testing conditions.(contact pressure 1.5 MPa, sliding distance 400 m) : (a)}(b) 1.0 m/s and (¢)(d) 2.0 m/s.
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A239 Al1ZE (2003. 2)

2 24 wt.% A7 B3AE 341 1.5 MPa,
2% 1 m/s, TFEAE 600 mE vFRAIREE el
PRS2 XRDAZE dHehde. o714 SiCUAE
4wt% A7FE (@ME SiC, Ale] F2 viehi
FeAl, Fe,AL= eFspA] vPepal Qlaz, SiCiAke] A
7¥egeo] ZF7leha SiC 3139 7=r) SR 733k
Holxl gle. A7) el 7] Bargt 3ol SicYy]
k] A7t nhd XRDAFH([51E Blarel g QA4
w YAt SIiC 327wkl e] 73S veplal Sl
g o= SiCHAF] FH7pge] F713F vl 7t
A8)7] wjFe) SiC 3|=72] 77t ZHAsh= AeE A
ZH et

o

4.8 £

Feel AlR, 3|EAE] & SiCYUAF == 8|9 E
SICHAE AHS-3ted HlgAZdY 22 A X3} iron
aluminide®} SICYUALZ 2 QM)A A AL-SiTMgd
= S8 FYL feidEsle] A3 EgAse
lRAIFAANE AESE Ao o537 22 AES 99
.

1. B-3a1e] v|A 232 iron aluminide?}, Al-
SiTMgdta71A4] ¥ o] Z]AZAWe| SiC U2 Y
s B-x5 22 vehdoem, AAE iron aluminide
A2 FE FeAlF} Fe,Al®] FAo] EAlsldar, ofzh
o] FeAly}t SA3IeL. =3l SiCHARY] 37)ego]
2715l oe} 7|x 240 HAE2 S8l AdH
22 iron aluminide?| WA &L 7FA3I8i)

2. WelrAdel| v|X= wfRA|PEAS] J3kez HE
Wl w R od¥kd Cu ¥ Ni-PE 53
SiCUALE A718E B3l 25 AEHol 3718
wel Ao wjHH LR FvEd e, vla]E- SicE 3
718F E3kall= Cu == Ni-PE ¥53) SicE Av)st
B3l e} ARt AekS Vel o e]al vhER R
o2 viweke] W3 Cu &= Ni-PE ¥)E3 SicY]
22 713 AHY] AS SicAe] Arlekl] A9
o] wiEAERF ) F7tol mel FEI) 2 misoll A F
SAE vepd F 2.5 m/sollA] s S vEhY
UL, ¥|3}E- SiICUAE A7lst A|He] B$% Cu =
+ Ni-PE I53 SiCE vt} 218 Aeks
Lieh ol

3. YmiEAel vl SiC YARe] AHrlake] Evp=
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HlT] 8 SiCYRAE A7t B5302] 79 Fes} AT
o] &3h)e} FAglol SiCUAR] Arleko] Z13E
nlg ko] #¢] nlg Mo zhaslelony SicyAle} A
7VeFo]l 24 wt.% w7} 7FAF Holo}. Fe-60Al| Cus-
|53 SiCYUALE A7Is Baxle] A% SicyiAe] A
Zhedol W W3 vPEET) | misE AR S
A& FAGle] 8wt% °3} #HUgE R}
16 wt.%SiC ©)& AH7Ist w7} o] & 78 Jehil
om, AE5{Ho] YAIst o] mpEE el WAl SiC
UAFel Hrlgo| F71EE A9 vlgA R ulnsf
o] 7}k 7S eI, Ni-PE 3831 Sica)
£ A7R B3 CuE 383t SicE U1 Ay
o} A

4. WutRAe) vl 389 3= AHEH, upFd
&5 9 SiC YAke] A7lel] TAgle]l Cu == Ni-
Pu] 8- SiCYUARE- 7|8 B3Rz} vl¥] 8- SiCAE
A7t B3] wls] AUk o2 wlugke] o] W
e HERIRL, 7)1XAQ) Al-SiTMgghaell Bls] S5
ZHRMEAEE 7HEte s 8t B, wigE- Sicyl
ALE A7EeE 53, 78 SiCYARE H7eE B3
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