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Study on the Characteristic of Aluminum Matrix Composites Reinforced
with Heterogeneous B,C and cBN Particles
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ABSTRACT: In this study, an aluminum metal matrix composite (AMC) with uniformly dispersed B,C (boron
carbide) and ¢BN (cubic boron nitride) particles was fabricated using a stir casting process followed by hot rolling.
The microstructure, thermal conductivity, relative density, and thermal neutron absorption characteristics of the
composite were analyzed. The volume fraction measured through image analysis was nearly identical to the target
volume fraction of the reinforcement, confirming an even distribution of the reinforcing particles. The thermal
conductivity and thermal neutron absorption capacity of the AMC reinforced with B,C and ¢BN particles were 152

W/mK and 93.8%(@1.58 mm), respectively.
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Fig. 1. SEM images of the powders: (a) B,C, (b) ¢BN, (c) mixed
powder of B,C and cBN

Stir casting process
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Fig. 2. AMCs manufacturing process and SEM image
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Fig. 3. SEM image of 20B,C+5cBN/AI1100 composite

Fig. 4. Electron probe micro analyzer image of 20B,C+5cBN/
Al1100 composite

Ead urEy aylEx 34 o] 85te] 277k ohE
o|F ARt Aotd dFulE BT AT AR A
Z2E S-S 2RI 4= Uitk

20B,C+5cBN/AIL100 E3tA) 2 Al 224 &, vtz 3
Aol A A 7F 120 &§ —‘“—rﬂl%ﬂ} Hh-g-afef 73t

Ao} APAsE R 7144 U WA
o12 Sl5ty] 95to] EPMA 242
% —2.: Z3Y5}ict. =3 EPMA —E—&,—"E— =3) B,C2} BN A}
}-o:] 71—71—_,] xﬂX-IE ol EHAL 2:140" /\},9_3}_011—4-
Flg 4= 1uliE: 20B,C+5cBN/A11100 Bz 2] EPMA ©]
u]zjojt}. EPMA €4 W 235 53 & dx+= B,C Y
Aol v} 23 G Apo] FUAT YA BNO R Shels gle.
B,C, BN 73} 0] FEHBAAANA AU B2
o ZAFTEE oA ek ANHE 0 2 ALCE] W o ®
ALCSF & AW SkakEo] Witk PejA glovt AL,
o) 4§ R 54 nm ALo] 22 EA 5] £ Ao A
L EPMAZ 7 A 22 313} w2 WA 5k 7] ) o] 3
QX ¢Fe OB HQITk20-22]. SH¥F BeAA ¢lup
pgolA] A Al 7|49k A 8] B,C H BN 94 2+ A
upd e Zholo] o3 AT} 4= pme) A YA = o]
A el ofa) EPMA 912 9§ 9] Ao 9

#po|7t st et

o.\:,

mlm
Hm r

Burob 34T el mubrE T4 49 B4
A1 Bl A £ B B ol w4
olek. ol Htad o] B4e) G w7] o

SEM ol otol A BALEE SISttt

oo
__ k-

100 (¢) —~
0 (€) ] Volume fraction: 25.27%

Dispersion Index: 0.19

Count

20 40 60 BIU 10;"‘ 20 AIU- 60 80 100 120
Mearest Neighbor Distance (um) Mearest Meighbor Distance (pm)
Fig.5. (a), (d) SEM images of 20B,C+5cBN/AI1100 composite,

(b), (e) extracted images of reinforcement, (c), (f) volume
fraction of reinforcement and dispersion index
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Fig.6. (a) SEM images of 20B,C+5cBN/AI1100 composite,
extracted images of (b) B,C+cBN reinforcement, (c) B,C,
(d) cBN, respectively

Table 1. Measurement result of volume fraction and dispersion
of reinforcement

B,C+cBN B,C cBN
SPEC
Vol.% DI Vol.% DI Vol.% DI
1 25.2 0.19 20.4 0.27 4.7 0.13
2 25.8 0.16 22.0 0.21 39 0.06
3 25.5 0.16 20.3 0.02 4.3 0.008
4 25.4 0.19 21.8 0.30 4.5 0.003
5 25.2 0.17 20.8 0.12 4.5 0.05
6 24.7 0.16 19.6 0.19 4.6 0.03
7 25.1 0.17 20.7 0.20 4.6 0.04
eve 25.3 0.17 20.8 0.19 4.4 0.05
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Table 2. Thermal conductivity and neutron absorption rate of
Al1100 and 20B,C+5cBN/AI1100 composite

Al1100 20B,C+5cBN/AI1100
Thermal conductivity
245.07+ 152.16+1
(W/mK) 5.07+3 52.16
Neutron absorption rate 0.22 938
(%)
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