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ABSTRACT

The hot deformation behavior of SiC,/AA2024 composites reinforced with different
sizes of SiCp reinforcements (1, 8, 15, 36, and 44 m) was investigated by hot
torsion tests. The hot restoration of the composites depending on the SiC,
reinforcements particle size was studied from the effective stress - strain curves,
Dynamic recrystallization (DRX) was occurred in the SiC/AA2024 composites
during the hot deformation at 320 - 430 C under a strain rate of 1.0/sec. Also,
the critical strain for DRX decreased with decreasing the reinforcement size of
SiC, from 44 to 8 m. The composite reinforced with SiCp of 8 m showed the
highest flow stress (265 MPa) and the work hardening rate at 320 C under a
strain rate of 1.0/sec.
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Al 7] EgAES] AHY sS4 FAviske A 2R - % - T7] So g
worn JAF&AE & AT BAG: 2 o)y, Bse HEHF<H 71 A= 9
PR Wt 9FE F1 WY F AW ABIE YL nD2 JXF2H
T OE 1A - B B4l Mudd. F, A3 A EgRas nHaze 3
7hahe Ashd 544 wel 2EAA He B3 B340l o - WEsT o) 2
ol JME GAA B2 ol5e] JAAAS FFHOT vsE o) Bgxys
o] A3 7HEA R JIAA B4 33 ALAME Foson & 4 ot o

kA, & A7aME ZEAER SiC, YA A7) (1, 8, 15, 36, 44 m) E &l b
TEYOZ AEF 15 Vol % SiC/AA2024 ZFA =2l AHAHA SiC, QA 274
w2t FHA A% (dynamic recrystallization: DRX) - 432 (dynamic recovery:
DRV) 59 n2d37t oA 2alxe A5 w3lux g =9, Sic, YA A7)
of Wt SAAZAN B YANYE (critical strain) ol Zol7t Y= 28w
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2. Alguty

AAARZE Al 2024 E2-g A3t e Ao 2+ SiCp (1, 8, 15, 36, 44 m)
712 9y ooz 15 Vol % SiC/AA2024 2HQA2E AZXIYH o5 9
& NARLH FA3Fe 72 A BG B F 520 T oA A1 REAULT, 430
T oA =] 251 1 2 Y& 24 FEAS A}tk o FEAE JIAVME S
o A7 7, 2329 10 m o) WIEY AW BEL o)F &A A & F,
320~500 C 9] €=} 02~3/sec o WHEE 3dlelA Az ¥IEH ARE A
ojwl, o)A HEY 2HE (M) o WEY Z (9) 225 von Mises grzaAde
ol43te] R ALY (effective stress) 3 FAWHE (effective strain) 2 AU

3. Agdn ¢ »¥

ad 1a) o b) & 93 WISE (1.0/sec) 3ol 320 T b 430 T AN W3z
¢ To) SiC/AA2024 E@AR #4588 FHoRA, 233 SiG AR A
ANAZRDG FEH0l 2719 eE ¢ & UANED ol WFF SiG 7t 1A
2z AYUEE Z/AAMN AAY 77} Aoy WA A3 714
Be 45e8e I3 1@ M L5AE ure Zol, 8 m 2719 SiG, € BT &
A M & e 2o (~265 MPa), 4 m 2719 SiC, & 233 E3{A
2= 714 AL e BAY (~245 MPa). &, 1 m 2719 SiC;, & 2@ £3A
2o 95 ¢AE 8 m A9 SiC, & AT BPART WkedH ol J1AzAM
AN Ao A 27 BEg NAZRANAN Fae el ¢AD (load transfer) &
o] ZFol7t QA7) WEoln wed &, SiC, 717 1 m 2 FE EFARS B
= 77 e %3 (agglomeration) Y wWEel Z3Fol @ F(rich
region) ¥ =& %9 (poor region) & ¥4I, SiCy Ateid AR A= A3
A A Hoz AgE ASYlFL aHo2 WA A HL FHUEE T
AaA Youtx] &y WRolth 430 T AN FE8¥ FEE 1™ 1b)AA @
2 gue whsh go), 320 T o A¢st okAIAR 8 m 2719 SiC, & A} £
AB7t ~9% MPa 2 7H4 2 ¢ BAen 4 m 379 SiG, € 234 LHAS
7} ~86 MPa 2 7H% &2 &< R £E, EFARES #5838 2= 320 C
o] Zenuth 2T Ao B Mol 2E7 FVIAFE SiCY/AA2024 EFARS 7FF
Qo) B B 27l At ZAFE ¢ F AT

exee Mo Hee LE FIA A7) BFAEI HNEH (peak stress)
st QAFE (steady state) 8 ZE FRAZR Y $AJFAE HAFT Yok SAA
AR WAaF YAWYE (critical strain, eo) 2 IH 2 ¢ 7+E3AB3E (6=ds/d
e) I SEHYE () Ho] BAANAM 7tFASE0] ANHeR F33%] L3 T+
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bt (DA G TR} MIPo2RE 78 4 glew), o= °0]-8-3lo
320 C, 1/sec MB A A SiC/AA2024 B3] g 2 ep & T3 M g pm =
719l SiC, & Z%e BYAR} 4 Be e Heleow B33 3NN 44 m =
AZTE e & F7M0oU AR E (peak strain, €p) & A2 I gL W
At AE 59, 8 m 379 Sic, = B BRARANE e 9 e, = 27
0.078 3 0.113 9o, 36 m =719 SiC, & 7353 BHdAgANNE £, 9 ep 7}
Z+2} 0.094 # 0.117 o)tk walA, SiC/AA2024 BZAF) ¢, & 2B A4
Wt GEE @ £ e o)s BHYARY BAyA| ec o =237] 9 6 9 z}o)
2 A4 4 AAY F, 329 2 o 9y Wys (£=0.05) oM BgAue ¢ e
s 2w 8 m =79 SiC, £ #ae ERAES M & 9 e nolm e
M, 4 m A7) SiC, & 28§ BgAEI) 1Y e g #2 Holu it} azjm
=, SiC/AA2024 BgA 29 12WH 2ol g o S5E TANAR ) G e
AR e & A2 & 4+ o, sy =377} 8 md W7t 36 m A PR .
c 9 Zae] Mok ARHYL & 4 o o)sh 2ol B¥Ag n2WYA) Zaly
27 }E e, 9 Aole ZrlAFR wa) 588 2 AT gl 4 g
T HAFE FH2A, ol A4 - 42 . gz 9 A3 24T BFAGA
SiIC/AA2024 BRARS] Az 7MFAHL AT 7] AWM 27 HYE 2 P2
(pass) B EL ¥ HAEZ sjof sl=AT 2PY & AE FL4E A3} A

4. 4 B

SiC/AA2024 BRARS #52e A3y SiC, o A7tz A NNAYFRG =4
Hebtom, 1% 8 m 3719 Sic, = e ERAEI M =& fEL9L B
At SiCYAA2024 BHA ) 1A /)72 THAEARYE ¢ 5 Ao 3
Adg B2 JAVYE (o) ge B34 =377} 8 m AWt b3 2o e
HAEd ol JAARZRY o e LMo 7V A3 AHo %07 WY
o},

+7]
2 ATE 196UE 0P BedTZAN N Roe) Aoz sgggien
ole] ZMAF=ET}.

5. &u2sl

1. R. J. Arsenault, L. Wang and C. R. Feng, Strengthening of Composites due to
Microstructural Changes in the Matrix, Acta Metall Mater., 39 (1991) pp. 47-57.

2. S. L Hong, G. T. Gray Il and J. J. Lewandowski, Dynamic Deformation
Behavior of Al-Zn-Mg-Cu Alloy Matrix Composites Reinforced with 20 vol. %

_83—



SiC, Acta Metall. Mater., 41 (8) (1993) pp. 2337-2351.

3. F. J. Humphrey, W. S. Miller, and M. R. Djazeb, Microstructural development
during thermomechanical processing of particulate metal-matrix composites, Mater.
Sci. Tech, 6 (1990) pp. 1157-1166.

4, WA AR FAA, SiCp/Al-Si AR AAHASE A7 HiA=
A% FZAA7MEEI] ‘BFAGEU =&, (199%5) pp. 172-180.

5 Y-C. Yoo, J-S. Jeon and B-C. Ko, Hot Deformation and Dynamic
Recrystallization of SiCw/AA2124 Composites, Materials Science Forum, 217 -
222 (1996) pp. 1157-1162.

6. J. R. Davis et al, eds., Metals Handbook, Vol. 8 (Metals Park, OH: American
Society for Metals) (1985) pp. 154-184.

300 100
(a) 8 pm (g, = 0.83) (b) ¥ 8 pm (g, = 2.11)

g = y 1 pm (g, = 0.82) g 1 pm (g = 2.25)
= |\ /. 15 pm (g, = 0.79) P
a 250 - [ T 2SN g
N Y AR N ]
= 0 bk —— TTemmemsEseses +=
[ 7]
o o
% 200 36 um (g, = 0.47) % 80 44 pm (g, =1.22) e
R 44 ym (g, = 0.57) o 36 pm (g =1.35)
- w75

1501 ] | 1 70 ] ] |

00 01 02 03 04 00 01 02 03 04
Effective strain Effective strain

Fig. 1. Effective stress and effective strain curves of the SiCy/AA2024 composites
deformed at (a) 320 and (b) 430 C under a strain rate of 1.0/sec.
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