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Preparation of aluminum foam using novel foaming agent

ZHOU Xiang-yang, LIU Xrquan, LI Jie, LIU Hong zhuan
(School of Metallurgical Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The thermal decomposition behavior of a novel foaming agent substituting for TiH» and ZrH, during the
preparation process of aluminum foam was investigated. The effects of the foaming agent content and foaming tem-
perature on the porosity of aluminum foam were also discussed. The experimental results show that the novel foa-
ming agent has a wide decomposition temperature range and a slow decomposed rate; the extra viscosifier such as Ca
is unnecessary while using this foaming agent; the porosity firstly increases and then decreases with foaming temper-
ature rising; the free-bubble layer in material decreases with foaming agent addition increasing, and the free-bubble
layer disappears while foaming agent addtion is more than 1.4%; an aluminum foam product characterized by no
free-bubble layer, uniform bubble distribution, pore sizes of 2 =5 mm and porosity of 60% ~ 80% can be obtained un-
der the conditions the foaming temperature 740 C, foaming agent addition 1.40% ~2.20%, stirring time 3 min and
foaming time 5 min.

Key words: aluminum foam; foaming agent; thermal decomposition behavior; free-bubble layer; porosity

HWIARR P B AT AR . S WU phai e BERE IO EEFI(TiH: A1 ZrH, 55) fRIE AR

res

{118 e SN (A = i <0 =R T NN G Bt S
FFIAEVE 22 R B U R — BT b AR 2 32 3
T ORI Z R HAN SRR A )5 R A R R
SRIE BRI R B REIETER  B R
REIRAE, H AR N i 5 o S DL S K
MR BTk 1

FORRIE A AR WA AR AL BERG DL

@© Uaks BHEA: 200606~ 04; 1&iT BEA: 2006~ 09 - 21

HIGE T o AHIX PR BUE A R TEIEAT SR AFAEAS D il
f . FERIAE: 1) PrRH TiH. & ZrH, KK
FIRTAAS & 51, B e B YE LA 380~ 820 C,
600 CI 7 fiftd ZAH 2 e, MWLM © FFIE Ak
AL IS TR A 2 45T, IR AEAS VA R 1 43 A
A KAH e ), AT A3 v PR B0 ) & ook R v 4
S E (LS A IR IS Ta) Ko 5 500 i 25 AH 24 57

BIEE: Fm, Mt Bk 0731-8836329; E-mail: 13908482918@ hnmece. com



* 1984 =

SREER SRR i 4

2006 11 A

Z|, AR EANEH Tl R R SRS &
AR 2) R T 2N TR R, SR
L ¥ @ 5 A 800~ 900 CZ i), F H. i I iy 3

RERRIE R G BT A <8 J 415 Bl R S AL 4

B Tk S5 i TR ORI B v R 1 AR
BEFESAS; 3) XAV HIH 1RSI, R
051 RN At S T N (6 W v & i | L R S
4) TN S AR D BERE RIS, B A BN IR AR
MEREA e s 5) Atls) TiH. M ZrHo £EAER
FPALBETS IR I e, T80T R
B A T R AN, AR PR T IR IR A K AR
MARRHT . DRI, R 2 A v 7R R ST IR A
AR T ER AN TR A SCAEBEWR T —
ol R A AN BRI AT 2, BLRA ] 2 A 51 B4
kSR TZ.

1.1 EKRBEHRNHE

TR FE S I &P A HE: 1) K da fe /e
R sAL 3R THE B 700~ 780 “CJa HEAT AL (1%
BIH RHEEE); 2) 761000 r/ min A8 HEE R,
B Mok oE A R B R IR I N BRI AR R, R
FIIN e G PRSP R 3 min, R BRI, REH
RS T R 5 min, J 5K M B S R L,
VA BRI IR R AR b .

1.2 e SR

KA DSC = DT A MHAREA 73 M1 i 5 5 A I )
A RAT N . T & A EE TA AF A=
SDT Q600 MR AN . 2 2 1) A R it B T A
rn LA, 7E 100 mL/ min FZ S0 & T FHE 2 800
C, FHRIHEE N 5 K/ min .

KH E % Z AL HL(SONY, DSC ~ P10) %f
IR 5 3 1 2 W T T TS 4 R, LA K
HEH .

K SCHR[ 16] H23E 1 77 3 TR T8 K B8 16 £L B
.,
BRI Nk E Ak

N= (1- mi/m) % 100%

= (1= V./V) x 100% (1)
KX mi RIS PR, ¢ m I RIEHTE
MR, g Vi AR ER, em’; VAR
TERTE AR, em’ .

2 HRSWR

2.1 RBFIHRSBEITADH

Bl 1 B A BTt e B 28 R M AE 500~ 800 C
W B iR R 2k 5 DTA Mgk . B4, &K
JEFRIAE 608. 31 CH IR R, FEERZEM A&, o
R R NS LT 650 CLL b7 il R 4 JF U ik
B4R, 700~ 750 CZIH o fd R B, mok
W G A7 B AE 738, 82 CAb, il fE ik 755.86 C
IS 36 A 25 o . AE AR T I IR IE R R (5 K/
min) , AR RN FEERSE KA 29, 5 min .

0
100

o @
X 8o} 175 %
g g
= 608.31°C 755.86% v
B Gy &
}; 1-10 5
2 40 L 4

<9
£ g
8 o
5 20+ 15 g
ok 738.82°C) =

{ 1 1 sl 1 —20

500 550 600 650 700 750 800
Temperature/C

1 RFRIR o fift 3 2 AN 22 — IR E 1 2%
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Fig. 4 Effect of foaming temperature on porosity
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porosity and foaming efficiency
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