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“Sandwich-type” Vacuum Deposition of LiAl

Kokuya IWAMURA and Hiroshi KEZUKA

A method of the vacuum deposition to make a film of LiAl compound is
studied. This is a technique to evaporate the components in the order of Al, Al
+Li and Al (the co-deposited mixture of Al and Li is sandwiched between Al
films).

Good compounds of the films 1y thick are obtained in case of that the
sandwiched films are deposited at the substrate temperature of 350°C and then
the heat treatments of the same temperature for more than 90 min are given.
The film structure after heat treatment is identified by electron diffraction and
the degree of its crystallization is examined by measurements of electric con-
ductivity.

The conductivity of the crystallized film increases with the rise of the tem-
perature over about 200°C; the temperature dependence of the conductivity is
similar to that of “Semiconductor”. The minimum conductivity in the crystal-
lized samples was 2X10°Q~'em™ at room temperature.
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Table 1 Electron diffraction patterns analysis

LiAl Al Al | Li
ASTM d (A, substrate temp. 350°C) ASTM ggl(l))obtemp.
dAY I k| o beseweamment(min) | gcky 1w |dCAY|dCA)
3.65 75 111 2.57% 2.55% 2.55* 2.62*
A2.49 2.338 100 111 [A2.43
2.26 100 220 B2.10 2.024 47 200 |B2.13
Loz 75 31 L9 194 1.8 1.8
1.63 167 1.65 1.64%
158 60 400 156 152 156 1.59
1.46 60 331 Cl.45 ClL 44 1.431 22 220 |Cl.49
1.30 100 422 L3l L3l L2 1.2
1.22 75 333 Dl.23 1,221 24 311 |D1.22
1.12 75 440 1.18 1.16 1.14 1.15 1.15 1.169 7 222
107 75 531 1.09 L09 1.08 1.09 1.0
1.012 2 400

* LisAlO,, ** Li.O

1) ZIREEFSS0CTHN LB & D LiAl oRlif/ 22 — vhbRD LB TR J 1%, Al 22
AR CRECHS LB S AERE LM LTud o enb, THhibb, Al
(850°C) » A, B, C, D & LiAl (850°C) @ A, B,C,D thieh XS LT3, chibd
BROER, 4V Fo4 o FIRREFOUINT Al OBRARBIEERAYBE > TVBEEXLTLINWT
555,

i) 30 MMM L3k LiAl ¢, Al (350°C)D A, B, DA% L, LiAl ® A.S.T.M
»— Fo1.92A, 1.58A, 1.30AMSTAERY AR Shis, & 6HEHMREL63A2RE
bR T4, ZHIZIERIRE 350°C THEM Lic LI KIS LTW3, Thbb 850°C itk s
BB CH v VU 4 » FRROABIZSHS Li HFRTLRECECHKL, A&tz EA
EFEFIRTW5 LHMiCcEs,

i) BMMEIONY LD LiAl EREBUICHMWL T, T~TD Al (850°C) D% L, LiAl
{LAEPORESILIX3053~0F DM CEBE IR TV 5 2 e HERICE 5,

W EBET L TE LRI ~T Al oFSMHENA3HEECHY, Li 220~40PEECH
D, BEX1 nBREChHD,



4 g (48.12) LiAl o7 v ¥y 4 » #REH

§ 4 BRIEROBRLAEHR

B> &5 B FEREHT C AL BRI O &b A B Licas, BLERRE30~905 D Tl
LR LTV 5500, X LIZETIEHORBEREEY <3 & B I¥AE% COFEHIR
BIZiZELTChWiRLZ L iibhb,

AAERC BT 5REABEMOBERFEILSBROTL S, BOARRMENR0Z 25 X 5K
5L, 180°C~220°CCRAEIUIBNER L, Th X DEFECRELT 3 & 5 LBERATRER
PR T

HIOLEREE905Y, 15053, 21053 D & EHWBMRORIRFERN O L OFERIL T 2 1 ¥ — 2 HHT
5 EFENTEN.35eV, 0.58eV, 0.94eV LW 5 liNBOMNT, ZDZ &iX, BRI
TIRERENELTEL TRV LT L, D b 200 3BEU LR SLECHS & & T
T35,

FEONREECH LAl 0RR ST 3 HEROIAD L DX, 2 X10°Q'em™ TH D,
200°C IZ35\Cik 5 X10:Q~'em™ Th B,

§5 = x

$#E 5% NaTl B{LAHO O LiAl DX B0 BAGEZH R 2 ch LB T &2, TORKE,
ERBOY ¥4 o FREGER Li ORREEH LS E<HALEHETHE L Kb »
oo £ LT DEFGEHHEE—IC NaT1 R Li (bEPOUBHERICE LA FETHDLELLR
Bo

RS 1 pBEO LAl OEFKEOE SO BB REIT T LETHY,
BWILEHEB RIS » L BVGHRMEMRMANLECHS 2 LM SR, ASbIER
SNIH E S5 SRR Ule T R THAMEBEL R TAEH CTHENRTETHD, ©
OFHLT F N F - DR CRHBLOEESHETTES Z Lhibr o1,

EROEBRERE LAl REBECHD L OLEREXRLTE Y, LAl R¥8YETHS
LW TRRHEE - Wit Bbh3,

BB, COMRCERBIREOHEHFHTLIOZ S DBE VAL W L2 E LTH
BaeRb Lz,

EoCOPFIROBMHO—HE LTEEREFINMARME MEASh s b 2B LET,

2 £ X W

1) W.Hiime-Rotherly, J.O.Betterton, Jr. and J.Reynolds: J. Inst. Met., 80, 609 (1951).
2) E.Mooser and W.B. Pearson: Phys. Rev., 101, 1608 (1956); J. Chem. Phys., 26, 893 (1957).



BRED - BRPE BECCRTERURIGE @108 s

3) Eh: BRRITEEProeds, 3, 53 (1966).

4) E.Zintl und W.Dullenkopf: Z. Physikal. Chem., 16, 195 (1932).

5) E.Zintl und G.Braner: Z. Physikal. Chem., 20, 245 (1933); E. Zintl und H. Kaiser: Z.
anorg. allg. Chem., 211, 121 (1933); G.Komovsky und A.Maximow: Z. Krist., 92, 275
(1935).

6) Y.L.Yao: Trans. Met. Soc. AIME, 230, 1725 (1964).

7) H.E.Schone and W.D.Knight: Acta Met., 11, 178 (1963).

8) H.Pauly, A. Weiss und H,Witte: Z. Metallkde, 59, 418 (1968); Z. Metallkde, 59, 554
(1968); H.-U.Schuster: Z. anorg. allg. Chem., 370, 149 (1969).

9) BIR, A HEE, 16, 225 (1973).



