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Abstract

The water reaction performance of Al-Mg-Li-Zr alloy powder was studied in a high-pressure reac-
tor. Through the analysis of the temperature-time (T-t) curve of the reaction system, four charac-
teristic parameters, namely, reaction starting temperature, reaction time, exothermic tempera-
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ture rise and average temperature rise rate, were extracted. The effects of different kinds of ions
on the water reaction performance of Al-Mg-Li-Zr alloy powder were emphatically studied. The
results showed that compared with distilled water, the starting temperature of the water reaction
of Al-Mg-Li-Zr alloy powder was reduced by most salt solutions. Nitrate, sulfate, chloride, potas-
sium and sodium ions all promoted the water reaction of Al-Mg-Li-Zr alloy powder, among which
KNO3 was the best, while fluoride obviously inhibited the water reaction of Al-Mg-Li-Zr alloy
powder.
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ARFTFARL, BAERTURB AR RAK, IR KRR, Hik, SRgol e
WS s FOR R I REUR (1], BAT T « SR i, A BT R 2 i N R A 2 IUN S a8 A RIS G AL
IS5 G . Bk IS0 R B EARE TR ek, B Tl SR 3 BRI A BE U
S RBRHE A A i AL, T S < R K T A S S R A U BT T BB T 2] 3] %
SRR ENEEICR, KE T, R, BRA RIFIIEENE, 7L KR A RN AR
AT B, TSNS, JE TR N RS S N AR — T

IR 4 JE AR — R LLRE S 5K R AR IR B I e JE A R N B gy, IR A A B ARG S
SRR IR, AR T HERE R GERA I ML [4] IXPMIRL S K S R SRRSO R A, g
RS KA N K&, BEM AR SRORAIHE ST RIS ER — U e B E R, KM
AR, KRN JE B AR o 38 AT VR RS e SR R — R iE P s, BN, #h. Bk, BHEE[5] [6].
B BRK BN 0 B BRETETEAR v, (HEER D, MRS BRI RE RS EAOR, M RaR HoE
RIE A PR K B N < R R o S T2 i ] AR e a3 ) BBk 5 70 SR L AR SR AT FE 3 T L — BT SCIRARGE( 7] [8]

SRR K S NATAE SN FR BRI R SN TR A S AL R AR [ 9] [10], BRETEPELLAR E i, 5K
SR JE SR R AR, AT DUREOH KRR R [11] [12]. DRIk, CKEEREE(AI-Mg) A 4 PR K R B 4 Rk
A DARI I B R O e R 3 L S BRI S A Bl B2 . BEAh, fERRER S e P I E TR 6 R (L), W)
CLE— AR TE I B A, IO G @8 (Zr) i] AR T1 2, ELAT SCHRIER 4 mT AR DA 380008 0 1 770 B AR
JEIARL 5 K R R A Be R #[13]. BRIk, ARSCEL Al-Mg-Li-Zr &40 AR W T 5, 8 & i B S
TR NIERE,  FF oMt 7 ASFI 2K 8 750 J K s 1 B IR 520 o

2. SEIGER4y

Al-Mg-Li-Zr & &8 AR B TR A F R R AR, BRSS9 Mg 155 B 75 tEA 50%, L
I 2 bl 5%, Zr I 2 o 5%, AR Al AR IS BoR KW 1 Bs, Al R OB
S RAT MR A R BRSNS A TH LR S, v LS I 10 5% 5838 N R B AR A
HETAE R FE - I TR (T-t) 2k, F DAVPAN A R K S S RE o 7K S e A8 F (10 28 17K 2 SR B 4l 7K AL
BRI, W R A R o b 4l T 1 L 24 46 Ak 25380 A BR A =] o 358 BT FH 1) 28 TR /K Bk VA
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Figure 1. Schematic diagram of the test device
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2w, RN S R BRI AR AL i 2R, B T-t dhek. B rEe InifER T, &N
SRR S R R OC RITAL T 26k, DRk, ¥ T-t hZeriR s 2R EFRTI0— Be S E E &I K,
VE N H B N 28 A B (i P Rt A 1A AR AL 2, 7R 2 p IS (s ek eoR . Ak, AT L@ T-t 2R3 E
SRR U SRRSO, T
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2) BRIEIREE : IRMRIRIRFE Tow LSRRI Ty SUSLEE BN HINFA 04 5] S S DL A 5 1)
A TH.

3) RFIEREZ: SRSAUART % ts SNSRI Z tyo

BETF X SO R, 7T DAk — DA 5 H R SRR AR 5 45 AR %) 2 A FR S SIS T B tgets F Al-Mg-Li-Zr
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Figure 2. Typical characteristic curves of the water reaction of

the Al-Mg-Li-Zr alloy powder
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{5 FH ZE 1K A5 [T 365 2, O A (R RS 1 2R v (R B2 3524 0.1 mol/L), 43 il & AR Z8 17K 5 Al-Mg-Li-Zr
BEMARIATIN . LAZEKE Al-Mg-Li-Zr & &8 R ) T-t 2B 5, WA FR SRS
Al-Mg-Li-Zr &E& AR BI T-t LR T, DURFRASFE A S 75 AI-Mg-Li-Zr & &8 R K SO
RERIREIA o

3 5 4 43 BN E F A EAE AR SR AN AR 5 AI-Mg-Li-Zr & SR AR N T-t Bigk, M AR$REL
HIEES L SR L. N T S, K& 1 A R T 5 THEE 2 DL IR B R 30 1 7 15
5. ATLVE W, BT 218K, BR KoSOu 41, AL K M 3R IE W45 Al-Mg-Li-Zr & &8 K 1R M8
R EAK. KNOs. K;SO4. NaSO,. NaCl & NaNO; A 5 Al-Mg-Li-Zr & 48 A 5 S A CHRGER T+ & 7
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B W AR NI R ECRIR T B 5 TR SR IR T 2800 K LW 38 2 18] () 22 BE O H 3 n . AR 9 BH 257
FoMgax s L AR SN SR, PTCAI A, B Al-Mg-Li-Zr &80 R K ORI RS R AT B B 1
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Figure 3. T-t curves of the reaction between potassium salt with differ-
ent anions and Al-Mg-Li-Zr alloy powder
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PLKNO; 5 KF A, MBS T 7K i £ FE 43 B a6t AI-Mg-Li-Zr 45 88 A /K w7 1 B A 32k s R 1A
X KNOg Kk, TS HERLMIEET K KHKAESAER KOH 5 HY, OB IRFHAR HHRE,
M B 8 R 5 K R B AR R SE N 5K HE R ARSI T SR, T HE R B IR B2 T 34 & g 3k
Al-Mg-Li-Zr &M AR 5K MR, X KFETE, RENERTEARZEIETF, F 20K
B HF 5 OH, ax S it bR T I HOREE, (22X AI-Mg-Li-Zr & 48 AR 7K U8 A= il A F o

K 6 A AI-Mg-Li-Zr & &8 K XK RN =201 SEM B8 F . W RTLAE 1, Al-Mg-Li-Zr &4
KIBPNERTE, HRMEEH . M H AR S F= WA FARFEERTE , B00hL O 58 A mrse, B K &= IR s i
B XRILE AI-Mg-Li-Zr &40 K 5K 0584 M.
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Figure 4. T-t curves of the reaction between sodium salt with different
anions and Al-Mg-Li-Zr alloy powder
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Table 1. Characteristic parameters of the reaction between Al-Mg-Li-Zr alloy powder and different salt solutions

#* 1. FEIIARS Al-Mg-Li-Zr AEM KRR MHFFHESH

IR ES VLA By B C FANAEITS SRR T C PEIFHEE R Cs
KNO, 165.8 30 199.7 6.657
K,SO, 190.9 35 193.0 5.514

KF 181.3 35 106.5 3.043
NaNO; 166.9 40 145.2 3.630
Na,SO, 164.4 40 169.3 4.233

NaCl 169.4 35 166.0 4.743
NaF 177.9 50 83.5 1.670
H,O 185.9 45 140.1 3.113
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Figure 5. Temperature rise and temperature rising rate of the reaction
between Al-Mg-Li-Zr alloy powder and different salt solutions
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Figure 6. SEM Photos of the Al-Mg-Li-Zr alloy powder (a) and the water reac-
tion products (b)
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LI E] S BRI S P TR DU ANFIESE, JE AN FRIEE 75 Al-Mg-Li-Zr & 40 KK B
RE ISR EAT BT 70 . K40 BRI TS AI-Mg-Li-Zr & &R AR /K RN A Bl B2 B T 7518 7K .NO* ™, 02 .
Cl'y K'\ Na'#mr LMt Al-Mg-Li-Zr &M ARIAKR N, Hd, KNO; KR tE, Al-Mg-Li-Zr
EEMARSGZIRPBI)E SR EN 165.8°C, JRAGRFHNEIL 199.7°C, FHIFHEEF AN 6.657C-s ", K
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