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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 MgNisY 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.

o

{a) (k) {c

Figure 2 Optical micrographs of cast Mg-300N-5%Y alloy at ()
low megnification view; (b) high magnification view, and (© high
magnification view with fine aystallites indicated by arrow as
exanple

1

{a} ) {c)

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
portign 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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DETHD Mg 77.0.N1:20.0.Y:3.0at¥ThH D, KEWLEW#ESHH Mg 68.3. Ni:28.9.
Y:2.8athTh b, RED
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Table 1 EPMA point analysis of phases in
Mg-30%Ni-5%Y alloy before and after vacuum heating.

Mg, (NG, ¥) & HIF & h 7. Presumed or Estimated Composition of Phase, at%

LIHT, WMARDL )T Phase Mg Ni Y

DM DT K X 5 p Before vacuum heating

20 1 m B F OR/ING B A MgNisY 21.0 60.5 18.4

S b EES N, Mg2(N1,Y) 68.3 28.9 2.8

;@% i L7 | MLV A Mg (NLY) * | 77.0 20.0 3.0
%, MEE Mg 21.0. ¢ After vacuum heating

Ni:60.6, Y:18.4 athT _ MgNisY 19.2 62.1 18.7

Hoto SHEETY A Mg2(Ni,Y) 67.3 30.8 1.9

Oy AT L o T% ¢ | aMeNLY)+Mg: (NLY) *| 92,0 7.5 0.5

* . Matrix
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Mg, (M1, Y)

mass % at%
Mg 45.3 67.3
Ni 50.1 30.8
Y 4.6 1.9
Matrix

mass % ath

Mg 82.1 92.0
Ni 16.2 7.5
Y 1.7 0.5
Mg¥Ni,

mass % at%
Mg 8.1  19.2
Ni 63.1 62.1
Y 28.8 18.7

Figure 5. EPMA point analysis of the matrix and compounds.

A, K& Mg, (Ni,Y) [Mg:Ni:Y=67.3:30.8:1.9 at%] O#ERZRBLUDTHTLEL DS
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Figure 6. X-ray diffraction patterns of as-cast and vacuum-
heat treated Mg-30%Ni-5%Y alloy:+, * and 0 are peaks for
Mg, as-cast and vacuum heat treated alloy specimens,
respectively.; Unit of 26 is degree.
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WmE SN Twvw b Table 2 EPMA point analysis of phases in Mg-30%Ni-10%Ho alloy

Laves HHfEE D before and after vacuum heating.

MgNi,Y?2) o |7 ¥ Presumed or Estimated Composition of Phase, at%

— I wvw—F% Phase Mg Ni Ho

RTDDH B DD Before vacuum heating

EP RO K - MgsNisHo 34.4 58.3 7.3

IHFELTBY . | ¢ Mg(Ni,Ho)+Meg(NL,Ho)* | 78.1 21.6 0.3

COREDEELT |, Mg(Ni,Ho)+Mgz(Ni,Ho)* 93.5 6.4 0.1

FET 5T T After vacuum heating

ELBPol, MgsHoNis 36.4 57.4 6.2
DL B (Mg,Ho)Ni 48.2 51.2 0.6

7 AT BRBE [ M(Ni,Ho) +Mga(Ni,Ho)* 78.7 21.0 0.3

$HMBEAAE 7 vo (i, Ho) + MgaNi,HO* | 90.0 9.8 0.2

DHELHAERE (RE) * I Matrix

ML ZEAIC

LHEZ N ) AD RIS S EE T Mg-30%Ni-10%Ho &I\ T RIMRDEER % 17 - 72 EPMA
SHICEBE. COAEDEAIL, Table 2 IZRT & 512, $ERIIZHAR A Mg ; Ni : Ho
=34.4:58.3:7.3ath] TH DIbFER D MgNigHo L RELTE B4Edh &, FOMBEA Mg 2 Ni ;
Ho =.78.1:21.7:0.2at%]B £ [Mg:Ni:Ho =.93.5:6.4:0.1ath] THAH=v ¥ L&
FEORLL2DMD[a-Mg (Ni,Ho) +Mg, (Ni,Ho) JFEBEDSER S hTWwa, L L, i~
TRy AMLEEIE, Z0E4E [Mg:iNi:Ho=36.4:57.4:6.2at%] D MgNigHo & [ Mg :
Ni :Ho =48.2:51.2:0.6 at%]#m D Mg, Ho) Ni &D 2 2DIbEWH. B L ULBERT O
EIEARIZ, [Mg i Ni:Ho =.78.7:21.0:0.3at%] & [Mg:Ni:Ho =89.9:9.9:0.2at%] &
D 2 FEHEOMBASRIE S A DI « -Mg (Ni,Ho) +Mg, (Ni,Ho) ]2 L T\ 5 LR
ENtz, ZO2BEOBOMBIT. Mg-Ni-Y EEDOHBE LIERIC, 728 ZITAREBRTHW
aihﬂ@néﬂi%#ﬁ’&%mf% D, BEEBTFL-208)PFNITHIE L Tw2v & vo 72 EPMA #
ETORBEIZL PREDONAILL o THRBVIZH2H D 2 EOMBERSH 5 L) filE
Zc*%ﬁi‘il:f:_ EHEZOND, {LEWHITE < A 7 LLEEH THEBICESDERI
AN FNEFITIE L-REOERTH I EALN, &L EEGHEL DL DIFLE
LTWwabnEkEZOLNE, LIAT, ZORETREETAIKRVILFERDP LA B &
Mg-Ni-Y R idEE LD, R 727 ARIGCOETTEVE I IZBEbLNL D, WHED
Mg-Ni-Y A&ICB1T 5 MgWNi; D X 912, EZRMMBLE;EL & MgNigHo DED ML Tw»
BOT, A2 P)TLAERVITATIIRFRTOR~Y T 227 2B EAET COLEY
DHREW L EVEL D720, ALFERARDORL ZILEYHFER L2 DEEZ LN, T
7z Mg-Ni @ 2 TRTRELELHRME L THEEL %\ MgNi B 0% (Mg, Ho)Ni H3A4: 5k
LTWABZEFFEEIET S, A v P DAZRMLAZRTIIR O 2o 72 MgNi 12424
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THRERPARNVITATRONIZEBRELT, 1y P 7L HBRVITLADENY
FARAYILEBLRT VI ENEITOND, LA LI N OMEBERSROMELFHN
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Mg-Ni-YBEDL DL LM TBY, FHICH Mg MBI L 2 Mg NI ¥~ 27 DIKT & 42.6° @
Y= DERPALNE,

3.3 KFERIGRERA R

PLETHRRZBR~ 72 7 2B L72EEIC OV TKRERNMEEET REL 72, Z0:#
HUZ OV TR THRE L2 & )12V BB ORMBE AR MgNI & » b HUEEIwE SN,
Thbb, Y7 %27 ALEIC L 5T 473K T MgNi ICHANKE 2 ARREAE SRS
L, BRTEBRITA T LB ETDLLZWRETIIARZRRIUTIZLA LR S
holh YT Ry AREHEORKETII MgN L RISOKFERIGEELR L7, LA
LR~ 7 527 LR BENET L MgNI R~ 7 A7 LEBROEN L R bk,
KFERERE N VMR L 72D T, B~ 747 AL L 2IKIR(FIR) TOMRELER, &
L 7EEO SRR EY A AER £ o> TRRERINRE A RESE R TH L &
RN (WA

3.4 EEMABE~ 7 &7 ALEIZ X 5 Mg-RE-Ni 3 TTALEW DA K

Mg-Ni-Y @ 3 FeAb& & LTiZ I TMaNi, Y? BLU MgNigY? IZonTHRE SR TW
%, B2 C15b Blod Laves A5 T YNi, & MgNi, » OREEREL EY 77 L BERICH
AL T 1573K THEABRL7-bDTH Y, %EIFHEF hR36(LaNiMg,) &5 T Wig &
MgNi, & DIREEA R Z 1271K THEFHMNALE L TRON-IDTH S, TNHLDOFEI
LT, RFERRE~YT AT 2RBIIL YV EEFOCT AT LB RE CHRMTES
FEOBWLEM A~/ A AOEICEVERRTHESEL I LAATE, HEMIC 3
TREEOUWEREMERRDL I LN TE L, BAMIIE, BEOBERETERL 23K
EEFEZEMHRLC, KRB THEMEBER T A2V A DY LA80BMENST I 2T T A
REBEE, FNTEOREORVEERILEWHE Bl X, RERD Mg-Ni-Y &&2B
F 5 MgINL;) TS €52 L TH D, STRESHEB L 72O RS 2 VILER
XEDLOOBRILETEV, Thbb, R~ %2 A0EIE Mg-Ni-RE RICHEET 3
RHO 3 TCHREBMILAWOERICFIETE 2, SLREBEHIEED I TREEY— K
BN E720, 20WELFNEEOFM 2 BT ) RO ORMORBFEL LY
b, £
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4. F5RE

AT, MgNi-Y &4 EZmMEH L. &M LAY MaNiY % ERS# S5 HikIC
DVTHRT, ZOEEWIE, FRROIE 2 Y THREI TS L9112, FIZIE MgNi, &
NiY L2 FEVEA L TEHBTMBMEB LTI LICL o THERT LI LENTETH DL, L
ML, R 320 0BEHWLZ EIZL ) HRTOMEBMIEEZIT) T & 7% < MgNi,Y %
BOENDZENRENIZ, T2, Mg-Ni-Y G&PIC MgNiyY #ATHSB S5 2 L kS
ARAEEZ, KEREEEXKTIKERINEEDOWMINEZRTHLEOLEW T ERSIEL T
ENHRLEE#ME DO, LA L, HEMICH FEHOLKER L V) HTHRMOEANS <,
L% OFFFHIF Lz,

W
BEI, AR ETT A, EEUETHEBRERES LU EPMA Il T%
ROZETZ VLT EIFERFINTEARBEE B L URHENMRICELOHELF T,
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