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Effect of SiC Particle on Hot Workability of
SiCy/AA2024 Composites
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Department of Metallurgical Engineering, Inha University, Inchon 402-751, Korea

ABSTRACT

Hot workability of SiC,/AA2024 composites reinforced with different vol. % of
SiCp reinforcements (0, 5, 10, 15, 20, and 30 vol. %) was investigated by hot
torsion tests. Hot restoration of the composites was studied from the flow curves
and deformed microstructures. Dynamic recrystallization (DRX) was occurred in all
the composites during the hot deformation at 370 - 430 C under a strain rate of
1.0/sec. Also, the flow stress of the composites increased with increasing the SiC,
rcinforcement vol. % and the difference of flow stress between the composites
decreased with increasing the deformation temperature.
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SiC/AA2024 ERAES] FAWHA SiC, #HEEo] ma FHAZEA (dynamic
recrystallization: DRX) - 33 & (dynamic recovery: DRV) £9 n2d37} ojg
gaie A8 Az dse Fdstd Biluz Yo

2. 49w

ZIAAEREE Al 2024 B (~44 m) & A83t9on 7344 (8 m) &2+ SiC, &
Abgste] SiC, ®#MEE& (0, 5 10, 15, 20, 30 vol. %) & ¥alsly Rugosz
SiCvAA2024 B AEE AZ3A} AxFAHoZE 74 &2 SiCy & 72 A+ F
¢t B F 520 T M It gsRan, 430 C oA g&H 251 2 FEEq
3o AEAE AU 2224 Hite o] AEAE JNANEHS P T m, 27
FH 10 m o HEY AUE VEX o]E §A AYsn ¢ F, 320~500 T 9
EE% 10/sec o RPEE ol Az vlEY AYPPOZ U} oln), Aol )
Y ZUE (M) & ¥EY & (0) ©2XE von Mises #22072 o) g3t 81
&3 (effective stress) 3 FAVYE (effective strain) 2 HWHIFYoD AgEHL
HMYY FE3HT HYzNoeRy THdgon WYz JAvAY £
2 AP & o] &3l BAIA

3 4924 4 13

¥ la) ¢ (b) & 98 WYL % (1.0/sec) 3lollAl 370 T 9} 430 C oA WAsz
& ¥ SiC/AA2024 B¥AE % NAARY §58Y IHozA, A SiC,
A7ME A8 7AAsRT RE&H0 FIHE BE SIC, RYEE S/l WaM s
+5 YL /1, old 30 vol. % 9 SiC, & #F By} A 2 7
(~171 MPa) & Bt} &, SiCYAA2024 B¥AES SiC, Ry g Be §5¢
Hel Wzle WYLxel e detAEd, 29 1a) oM ol 370 T olstel A
B A+ ~15 vol. % SiCp, 7HAE FE LYo L2 Z7lo Wl Ao yMHyoz =
7hatck7h 430 T ol ¥elM e @wtsgdon) 480 C dME RE Bz 5o
°of Z1AAMZ} Hl&Y 3t (50~60 MPa) &2 Uittt ol& SiC/AA024 2¥Ae
9 frE8Eel Lx7 F/hgl we BAYL BE SiC, vol. % FZEBI} 15 vol,
%AA 7HE ERHYE dehlle AL2A ~480 T dME 71AA8S b4 28
o2 4d -2 - 4E Y B2AHo) A EE YnsE Aol

™ 1 (2) A} o), 370 TolM ¥YP 3¢ 2E BPAge 583 24
Bele HHE&H (peak stress) NAE Bole FAAZEA (dynamic recrystallization,
DRX) o #+&€% J4E 4T3 U SFHAZA) s YAUYE (critical
strain, o) &2 7tEARE (f=do/de) & FEVUYE (&) B BANA 727
&o] UMz FHI Faste TN FusiA FasE FAlolg Wzyo
2Rel 7% F Aed®, olg o83t 370 T, 10/sec YZANA 5, 10, 15, 20,
30 vol. % SiC/AA2024 BRAES e e T3l B 30 vol. % 9 SiC, & %
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g9 BgARst 7t %e e BYen 5 vol % o SiC, & @AY BgAEst
7+ @e By &, SiC/AA2024 BB . & SiC, R E wat o
B8 o 4 ded o FHAZA S e, o =37 AT AEAHE (work
hardening rate, ) & Zol& AN £ AT F, dA ANYBAA EFARY 4
Zte uma BE 30 vol. % o SiC, & #8¥ BHAES HF E 6 #E Heln
lew, 5 vol. % o SiC, § 7Z3% HgA=s 7/ e 6 @gE Hejx Ao 1
2 og, SiC/AA2024 2R 2444 DRX ¢ HAPAE AT ec 2 6 °l
242 28 ¢ 5 A o9 o] BYAR m2WYPA SiC, FAE L =
g ec 9 HolE VWY wal 5% E oAz E3A F USE B
Z2= AREA, o Ad U4d-GE -V FY 4B 2471F FRAA
SIC/AA2024 E¥dAlael 43 71FAE A7 AdNE £7] 9¥E R A=
(pass) HEPEL 2 HAEZ dof d=A AAY + e T8 FHG IAWG
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SiC, B9 % (0, 5 10, 15, 20, 30 vol. %) & @& SiC/AA2024 5F A8 FF
&L SiC, o 72 dd AAREG ®A JEwWes, 2 F 30 vol % 9
SiC, & 7t B8 7F ~116 MPa (370, 1.0/sec) 2 7H4 £& #%83& HA
o RE 2EAzdAH nedsrlte FAAZALE €+ dew THAEA
Bed YAREE () FL SiCy 7+ 30 vol. % AW 7HF 2L gE Bt
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Fig. 1. Effective stress and effective strain curves of the SiCy/AA2024 composites
reinforced with different SiC, vol. % deformed at (a) 370 and (b) 430 C under a
strain rate of 1.0/sec.
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