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Abstract

Aging characteristics and mechanical properties of commercial 7xxx series Al composites were

investigated from viewpoint of ceramic contents. After sintering process, sintered densities of blended and com-
posite powder were 95 and 97%, respectively. Each part was solution-treated at 475°C for 60 min and aged 175°C.
And two-step aging was also performed form 120°C to [75°C. The aging behavior of the sintered composite pow-
der was different from that of sintered blended powder. The peak aging time of the composite was rapid as well
due to strain. Before aging, mechanical properties of sintered composite powder was significantly higher than that
of sintered blended powder. These increments of properties were directly affected by ceramic particles. However,
after aging, incremental rate of mechanical properties was slowed in the composite.
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Fig. 1. OM microstructure of sintered part; (a) AMB7775, (b) AMB7905 and (c) AMB7910.
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Fig. 2. Rockwell hardness of sintered AMB7775 with aging method; (a) One-step aging and (b) Two-step aging.
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Fig. 3. Rockwell hardness of part aged at 175°C; (a) AMB7905 and (b) AMB7910.
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Fig. 4. X-ray diffraction patterns of aged parts with vari-
ation of aging time; (a) AMB7775, (b) AMB7905 and (c)
AMB7910.
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Fig. 5. Rockwell hardness of composite parts aged at 175°C after aging for 1h at 120°C; (a) AMB7905 and (b) AMB7910.

Table 1. Mechanical properties of Al blended and composites powder before and after aging treatments.

Material E(GPa) G,,(MPa) o,.(MPa) £(%)

AMB 7775 69.9 256 569 302

Before aging AMB 7905 71.6 444 679 19.6

AMB 7910 80.5 450 688 17.7

AMB 7775 79.1 411 712 243

After aging AMB 7905 75.4 511 769 21.6

AMB 7910 74.5 554 758 18.9
3ol 3 GP Auish oln] wldlak FAHEGY] W, QAES da asRed AR Al g
dEell, GP AWE v A Hg 13 B9 FHeld duEE i 9E EIAEE
NES) E3) AAHG) BB AR ekt o wl@sle] 1 aEe] uhe e AL Felshy

Z, Al Tood BYEUANE Abe Aok oo

E el ) oln] o)F AES EIAE AL dAe] F¢] 71AH EAL) 7R dAE oA
Risnesis) 2749 Azel B2 S JYeigieh. AMB7775

B el AME EET EET A2
e el Hd A=k ze 2= dAg
£ A3 F 4EA1EE B3 349 V1AH B
= E 1o eEigle dEAE A AEYeE
7Fed Al diste] 94 HYE sjellAl(v=1x107%)
33 34 F A2 ARSI 2 A3 o2
OpmtklIA 2 Aol S vebligleh. EXE o] &
AAe FAANA A gl @t o= 256
MPacl|A] 450 MPaZ 9F 76% Z73l9len o, 3t
< 569 MPadllA] 688 MPaZ ¢k 21%7}eF Z7}s)
Aet. el2fg $A9] F7Re Ao vk Al
g Aol 2|g FA FE(Rigid structure)el] &)l
el Wzt AR Ho] =, =3 Aty z}
Ao #Adet &stbel 71l wEt iR w4 g
el o3 BgHLeR dohhe RoE gkl

Journal of Korean Powder Metallurgy Institute

9 A% 5,5 256 MPacllA] 411 MPaZ ¢ 61%
71819929, o, A 569 MPaollA 712 MPa®. of
25%7V e Frbeke. ey Aol AR
AMB79059} AMB79102] 7% o,,= 77 444,
450 MPaollA] 511, 554 MPaZ 15% % 23%7} &
7Rl 232H, o, 3 A7 679, 688 MPzell
A 769, 758 MPaZ. 13% ¥ 10%%] 3718 e}
Wlet. ol A Adrgsl vie) zto] ME A3} &%
off ¥kl 7|2k} ZFE e AR AA G zfelol] 9
3t ulg](debonding) Al WAL, o] <ldl
ZF3Pke] 71A1A BARE e R3] 7143k
Z31917] Wil AR Hddd.? uepd d93A
Aol 23 v g FHassl] s Bkae] Al
ZA| o 22 jlxe] 7S AMSERe Aol 7]
AH EA9] gl e Aoz wigsich



ALO, A7l e 7xoddl dFulE £AA A&REA W 177

4.8 B

At E g 1 $8Fept FdlEi gle
Al FHekg AE] AZE A8, 44 Al E3EE
2 B A S Alxsle] dAE] A% 9 7]
AA EAS FEAs

250 MPa®] ko2 A¥3t F 7+7 600°C U
620°C8] &5ellA Adsjol om, E3Ue]l AMBT775
2] A% 600°Ce) AALENA F 95%2] AFAUE
£ Sl AlEby Ade] A3 E AHrhe By
BEe A, Alghde] AXHeE o8] EgE
3} vlasle B AT E AlHLHe] g
A slo] &Fe] rFsslsiyh. L A3 620°C ol|A
oF 97%9] AFUTE dgld),

AzH 2AA e dA=] A, fARE 2L 2=
71Ee] F2¥¢E vnsS o, HY AEgs o
o B3 A BA|Zke] T FolEr AARS A
oot ol A & Ikl o3 ik A1+
Tel Wi MEE A 7148l o Aes %
k. AMB77759] 9] RYAIE I o|FAIE F,
H AE}E 2 BRI A7) A=z
78HRB%t 82HRB3E}. $Ug 27102 A3 At
9 A7} AlHe] dAEeME HY ARE ded
D38 A|EATe] o8 whEA] Yol SAto] I
ZER o= A Alef A 7IxAke) 993
Ala Zpolol| 71dshe 43k M| F Al=py AF F
el k=gt W3 (Strain)e] I7FH, £A43}F M=) F
AFAEA] At T WEgs TEHOR sl
Aut A9} vl wshe] nMgE GPAH7E §43) 3
AL, ol F AYPALZ sl PAEE 5 G4 W
< AlZiRlbel AEY) Wil AR gdEo)

AzR A 51 A, Al ek &
7Vl wet o9 o, Bkl §43] ksl o

2, 92 £ 4GS FHer AMB79059}
79102] EAZ7HLS AMB77759) v)asle] 1 7}
&o] Faset. ol 7Rt ZkErke) I
A4~ Zolell 2J3k 2] (debonding) Al <Js) 7
3ol B4R gl FE3] 7]qFH] E37] 9
el Aoz s}

#HIE

rat

1. 373& 98 A5 87]% workshop. T=RAEAE
a+3](1993) p. 35.
2.1.J. Polmear: “Light Alloys”, Edward Arnold (1981) p.
L.
3. F.V. Beaumont: Int'1 J of Powder Metall, 36 (2000) 41.
4.C. Lall and W. Health: Int'l J of Powder Metall., 36
(2000) 45.
5. W.H. Hunt Jr.: Metal Powder Report, 55 (2000) 28.
6. RM. German: “Powder Metallurgy Science”, MPIF
(1994) p. 15.
7. D.R. Frear, J.E. Sanchez, A.D. Romig, Jr. and J.W. Mor-
ris, Jr.: Metall. Trans., 21 (1990) 2449.
8. M.B. Chamberlain and S.L. Lehocsky, Thin solid Films,
45 (1977) 189.
9.8S. Arakawa, T. Hatayama, K. Matsugi and O. Yanag-
isawa: Scripta Mater., 42 (2000) 755.
10. S. Ceresara and P. Fiorini: Powder Metall., 4 (1981) 755.
11.1.S. Lin, PX. Li and R. Wu: Scripta Mater. 28 (1993)
281.
12. V.C. Srivastava, A. Schneider, V. Uhlenwinkel and K.:
Bauckhage, Mater. Sci. Eng., A412 (2005) 19.
13. WF. Smith and N.J. Grant: Metall. Trans., 1 (1970) 979.
14. WF. Smith: “Structure and Properties of Engineering
Alloys”, McGraw-Hill (1997).
15. Y.X. Lu, X M. Meng, C.S. Lee, RK.Y. Li, C.G. Huang
and J.K.L. Lai: J. Mater. Process. Tech., 94 (1999) 175.
16. http://www.matweb.com/search/Specificmaterial.asp.
17.J.L. Petty and R.D. Goolsby: J. Mater. Sci., 24 (1989)
1439.

Vol. 13, No. 3. 2006



