206-199 yoyo 10 o louds (16 095 1395 (53 ) d0 SuilSo JwIiyo dlxo

g3 ole dalinle
I S0 (Gwiago

mme.modares.ac.ir

.LU“

g

B

;)-“{;;Z;,

ST oo 35095 b PawunglT Pod 4150 Guly 2 (Sl Dlos W (g
¥ sk g psuanl s gasann 1 al i

Ly iy oKl (Sl wdige 558> (goomiily =1
Ay iz oSN (S wdine ¢ luiils -2
syahmadi@birjand.ac.ir 97175/615 i s9ho clipm *

N Alis Oleyb!

ol (otimg3y Alia

1395 sbye 24 iy
1395 515,030 0 5y
1395 520 18 1ol o 4l

Sl b g a5 )5 adlas 3)90 SIC ) lawgs onibco i A356 pornegll pod ays )by » J)ls Sllee gl ol dlis j
T6 Lf«)‘)> Slles "ﬁ9§ dl.hd}}oj )‘ d.)\A:J YRR a3lw CaCOs )Ldf}ﬁ Jal.: SoS & ‘5\95 B73) )l odlawl L @95 oolo .05 AJy
Nges g 9 oad Iyl Sllas pod wiged iy p B.70 M/S s pus b 5 (59,5 wws oyl Sy 3l odlisl b Jogias dpis yilojl 05 plosl

iselS pd slp edeliunnay s gl ol Cunsty Gloj sy g Sl Jbgel 5 A5 Pl Sl Slles G p
Loyds 5 G o 1) KoMy sl S pois Lilg5 o 55 anl )3 pod il cnlls 5 oM b SVl 4l dw Jols A356/SIC,

AB56/SIC, (253 pso

Wbl 4

g dlesel BBy eV daosls ()bl o 5 (cilisen (sl jialyb (glp) (SuS Ty i g 3kl Cloul oS polie 08T Jaos culs @y )b,

e I8 s c02iplonl e llas a5 ol s gl o) Wyl oS oo s gl ol 5 455 g Linloj] 5l odolcassay b w")‘)f Tw

Sl Slles 313 M 4l Jobo eimen 0950 40.3% i @ pob 5] > il GLIE1 55 5 4B.1% pliee a4 9 L d::;;
[53) G

ol o lysas Mo of 4y 4 Cuoglio 1 5 pgd (Sl LolgS 425 B Sgute 4 25 b ()l> Sllos pbul b e alS
255 gBly S50 g Ao pariagl] pod tao (l23) 3 bl

Effect of heat treatment on the impact response of aluminum foam with
consideration of statistical analysis
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ARTICLE INFORMATION ABSTRACT

In this paper, the effect of heat treatment on the impact behavior of A356 aluminum alloy foams
reinforced by SiC particles was studied and new results were generated. The foam was manufactured by
direct foaming of melts with blowing agent CaCO3. A number of foam specimens were processed by
T6 aging treatment. The drop-weight impact test with a hemispherical striker tip and velocity of 6.70
m/s was carried out on five untreated foam specimens and five heat-treated foam specimens, and the
load versus time history data was obtained. The obtained impact response of A356/SiCp composite
foam includes three stages: an elastic region, a plateau of load region and complete failure region. In
plateau region, the plastic deformations can be tolerated by the foam at nearly constant load. The small
amounts of standard deviation and coefficient of variation (for different parameters) obtained from
statistical analysis of experimental data indicates the reliance on the results for quantitative analysis of
them. The measurements showed that heat treating of Al foam results in an increase of the plateau load
level and energy absorption capacity of the foam with 48.1% and 40.3% increase respectively. The
length of plateau region is also decreased due to heat treatment. Regarding the significant improvement
of mechanical properties of the foam and increase of its impact strength, the heat treatment after foam
casting can be considered as a suitable approach for various industrial applications of aluminum foam.
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Fig. 2 Comparison of impact response of aluminum foam: (A) crushing
behavior of the foam with different strain rates [13], (B) penetration
behavior of the foam with different thicknesses [8]
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° Direct Foaming Route of Melt using foaming agent
% Homogeneous
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Table 2 The results obtained from statistical analysis of impact test data
for five untreated (as cast) A356/SiC, composite foam specimens
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Fig. 11 The changes in impact load with time for five heat-treated
A356/SiC, composite foam specimens (Si-4, Sa-H, Sa-H, Sa, Ss-H)

S35 55 K35 55 8l e et 5 S Sl 11 IS
(SS-H 9 San San Son ‘Sl-H) 03 ‘_,,_'i)l):> &_:L».l.o.; A356/S|Cp

Load (kN)

Time (ms)

Fig. 8 The changes in impact load with time for five untreated
A356/SiC, composite foam specimens (S, Sz, Ss, Ss, Ss)
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Fig. 9 The changes in impact load versus displacement for five
untreated A356/SiC, composite foam specimens (Sy, Sz, Ss, Sa, Ss)
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Fig. 10 The changes in absorbed energy versus time for five untreated
A356/SiC, composite foam specimens
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Table 3 The results obtained from statistical analysis of impact test data
for five heat-treated A356/SiC, composite foam specimens
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Fig. 14 The load as a function of time for as-received and heat-treated
A356/SiC, composite foams
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Fig. 12 The changes in impact load versus displacement for five heat-
treated A356/SiC, composite foam specimens (Si-, Sz, Sa-+, Sa-+, Ss-)
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Fig. 13 The changes in absorbed energy versus time for five heat-
treated A356/SiC, composite foam specimens
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Fig. 17 Compressive stress-strain responses of untreated and heat-
treated aluminum foam specimens under high strain rate [14]
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