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Abstract
A 10mm cubic specimen cut from a chill-cast Mg-30%Ni-5%Y alloy block was
vacuum-heated for 4 h at 873 K and was then examined under optical and electron
microscopes to determine structural changes and to identify constituents along from the
inside to the outside at the vertical section of the deformed specimen. The specimen was
then pulverized for measuring X-ray diffraction patterns, following to hydrogen
absorption tests at room temperature and 473 K. As a result, it was deduced that an
angular ternary compound existed in hardly visible size and number in the as-cast alloy,
but newly produced largely by the vacuum heating and identified as MgNi;Y by EPMA
might behave as a catalyst to enhance the hydrogen absorption rate at room temperature.

A similar experiment was also performed on Mg-30%Ni-10%Ho alloy as a reference.
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Figure 1. Vertical sections of specimen (a) before and (b)
after vacuum- heat treatment.

{a} () {e}

Figure 2 Optical micrographs of cast Me-309Ni-5%Y alloy at (2)
low magnification view; (b) high megnification view, and (© high
magnification view with fine arystallites indicated by arrow as
exanyle.

Figure 3. Optical micrographs of Mg-30%Ni-5%Y alloy after
vacuum heating at' (a) low magnification, showing the
reacted and un-reacted region boundary between two
arrows; Whole area of the micrograph was taken from the
portion marked by a rectangle in Fig.1b; Tie line tying the
two arrows indicates the boundary between reacted region
on the right-hand side and un-reacted region on the left-
hand, (b) high magnification of un-reacted region, and (c)
high magnification of reacted region with many fine
multangular crystallites.
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X AHMBBEEE Fig.3(b) B X OF Figure 4. SEM images of (a) as cast Mg-30%Ni-5%Y alloy,

) . R (b) un-reacted region and (c) reacted region with many fine
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Table 1 EPMA point analysis of phases in
Mg-30%Ni-5%Y alloy before and after vacuum heating.

Td bhH . Mk Lk X

Me, (NL, Y) & HIBF & L7 Presumed or Estimated Composition of Phase, at%
LIBT. BiBOLS SnEE Mg Ni Y
O[O Tk x XA Before vacuum heating

20 1 m BV O NS B s MgNisY 21.0 60.5 184
S b AEES L, Mg2(Ni,Y) 68.3 28.9 2.8
o R % L7 | e MeNLY)+Mgz (NLY) * | 77.0 20.0 3.0
A, HRE Mg 21.0. After vacuum heating

Ni:60.6, Y:18.4 at4T MgNisY 19.2 62.1 18.7
Hotre THITH~ T % Mg2(Ni,Y) 67.3 50.8 1.9
Uy AMEIZ Y 5T% ¢ | aMe(NLY)+Mg: (NLY) * | 92.0 7.5 0.5

* | Matrix
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Figure 5. EPMA point analysis of the matrix and compounds.
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#HE&E &N T\ 5B Table 2 EPMA point analysis of phases in Mg-30%Ni-10%Ho alloy

Laves tHtEE D before and after vacuum heating.

MgNi,Y?) o [@ 3 ¥ Presumed or Estimated Composition of Phase, at%
-7 rwnw—FH% Phase Mg Ni Ho
RTLDHH 5B, Before vacuum heating

I IZRAD K — MgsNisHo 34.4 58.3 7.3
VDL TBEY . | o Mg(Ni,Ho) +Mga(Ni,Ho)* 78.1 21.6 0.3
CORBOWEE |, Mg(Ni,Ho) +Mga(Ni,Ho)* 93.5 6.4 0.1

FET AT TICIX

After vacuum heating

ELLhrol,

MgsHoNis 36.4 57.4 6.2

SRS I (Mg, Ho)Ni 48.2 51.2 0.6
747 MBI | Me(Ni Ho) +Mg2(Ni,Ho) * 78.7 21.0 0.3
& A HMBEALD M [ Mo(Ni, Ho) + Mea(Ni,Ho)* 90.0 9.8 0.2
OFETHEEE RE) Matrix

IR L 72

HHEZ Y 9 B2 EIREET B ER T Mg-30%Ni-10%Ho & &2 2>V CRIBEDEBR % 4T > 72 . EPMA
AL B L. COGEDHEE, Table 2 1TURT & 912, FHERFIZIZHRA Mg 1 Ni ©Ho
=34.4:58.3:7.3ath] T N IbFA A MgNigo & KL TE AR E . FOMBA Mg : Ni :
Ho =.78.1:21.7:0.2at%] B8 L 0" [Mg:Ni:Ho =.93.5:6.4:0.1ath] THH=v 7L
FEDR DB 2OD[ a-Mg (Ni,Ho) +Mg, (Ni,Ho) ]IS AER SN TW5B, LA L, i~
TRy AEFIZ, ZOA4IE [Mg:NiHo=36.4:57.4:6.2at%] #AD Mg:NigHo & [ Mg :
Ni i Ho =48.2:51.2:0.6 at%]#a® (Mg,Ho) Ni & @ 2 20L&, B X OCWIEFT O
ElEFRIZ, [Mg iNi:Ho =.78.7:21.0:0.3at%] & [Mg:Ni:Ho =89.9:9.9:0.2at%] &
D 2 BEOMBEANRIE S B MO o -Mg (Ni,Ho) +Mg, (Ni,Ho) ]ZHERL L TV 5 & fi#fR
SNz, 2O 2RBEOHMDOHMBIT, Mg-Ni-Y EEDOHE L RMKIZ, 728 ZITRERTHW
HABOMMOI M TH Y . HEETE — LADKD BSFIUIKIE L T & vyo 72 EPMA #;
ECTOMEICLDEEDN AL > THREENICH 72000 2 HEOMBE S 25 &) llE
HREVPELZEDEZONS, (LEWHIEE~ 7 4 ¥ ZAEE % CHBR IS ERIT
RONTH ENZIAE LFAEOEETH A LA LI, b 5REHEE Db ONHELE
LTWBHDEEZLND, LIAT, ZORETEHHEETHI/REDILERNLL A B L
Mg-Ni-Y RERBELZ), B~ 727 ARLOETHFENE I ICEbLN LA, LHEZD
Mg-Ni-Y &2 81F 5 MgWNi; @ & 9 12, EZENEBME T & MgNigHo DEEML T
LBDT, £y M) TLAERVITATEEMAETOR S 747 AABEEHET TOLEY
DEENZ EVRLZ LD, {LFHMBORL 2ILEWPER LI DEEZOND,
72, Mg-Ni @ 2 TR TELELREREME LTHFEL 2\ MgNi #2405 & (Mg, Ho)Ni 254
LTWBZEIZEBIET S, A ) T2 RMLARTIER SN H o 72 MgNi (2H 24
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BETHEZEMAL T, RETHEMEEZERTAT I A2 Y LEEDBERMEI O~ 7 2P L
THERESE, WML ROBREOHEEELAWH (Bl 21X, RERD Mg-Ni-Y £48128
7% MgWNiy) TS EL T ETHY), 3TLREAEMEED -0 % iﬁfﬁf)éb‘ﬂi(ﬁﬁfiﬁ
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