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Estimation of a Lattice Parameter of Sintered Ni-W Alloy Rods
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Abstract Ni-W(1-5 at.%) alloy rods were made by powder metallurgy process including powder mixing,
compacting and subsequent sintering. Ni and W powder of appropriate compositions were mixed by a ball milling
and isostatically pressed in a rubber mold into a rod. The compacted rods were sintered at 1000°C-1150°C at a
reduced atmosphere for densification. The lattice parameters of Ni-W alloys were estimated by a high resolution
neutron powder diffractometer. All sintered rods were found to have a face centered cubic structure without any
impurity phase, but the diffraction peak locations were linearly shifted with increasing W content. The lattice
parameter of a pure Ni rod was 3.5238 A which is consistent with the value reported in JCPDS data. The lattice
parameter of N-W alloy rods increased by 0.004 A for 1 atomic % of W, which indicates the formation of a Ni-W
solid solution due to the substitution of nickel atoms by tungsten atoms of larger size.

Keywords : Ni-W alloys, Solid solution, Lattice parameter, Neutron diffraction

.M E

UA-S a3 JFAA] o] S<3lal 7)A|A 7}
3 AEA AR s FjEA el A a3
dell AFERAE 83 38l A1) 3
< X3 AH7)7] Al A9 A se]
Ag o83l d7rt s AgEHA glon A
&4l =8E B8 3 dAAREAS GAE
vl qleh2]. ZAFHE 23X dhAE A
< Ze YA Ho|= Hlof) ElH, 3¥AE] A=
2 Al 2AEAE FHAZ] 9P AdAold |
Aol 2AEAY BAZ AMHE of SlolM o
w3 WA A4 9 A= =AU Mg
Y,Ba,Cu,0.2 AR Zpol7} A7) o]}, AR}
ELA7} Alelopgt FE7|H oM s 24

EA7} A AR A AHEHA FEe] E 5
At

dhabdzf o] 7o) HiE= F4EAle] IS B
J5l7] {3l 71AA 7leo2 Bihg WS ok H
o= AR T, o|F AFEA dAEE FI)
Z)gt2A] S ghEd, wabdale] Bale st e
e} v|zMdo] 87E Y £uAE ZFAMIA 0] 3L 7]
A 7} v}, o] Hsds Bxow JAw
IEAE AR AEEAE AU 1 E =
+13-6], *P4513,6,7] ol BARl[6,8] 5= T=H
A2 A3 TSl A=Y §EUA Foll
A B AElE YA A&l 12 at% AE7F 8=
(9], B2He] ARFAVIE 7)) AAEAS A
719 AEE ST AR dBA gloH6,8]. =
g BRIl -] T 31 W3lFEelr] ool

*Corresponding Author : [Tel : +82-42-868-8908; E-mail : cjkim2@kaeri.re kr]



240 Az - AU T

UAe] A7 £xF $FI RS dAlgd &
3 Foaayes Ries AxshH 7] $Ud
AZ717} fA AleHEs AEA X A wAAd
U3 Akel HA=IEH1,10].

£ dTelMe FEaages Axd YA AR
e 283 AES AR FAYPLE SA8IN
ot AFA7F AlHe] Bl AlgHEE XA 2
474 W2 Al He] WA FaEE HE o
£317] diEel doiAe FHe AFHA o] A2
2 o PR Az 33 e £
A2l Al sl SRS dof AATEE B
stolom, 7+ gaAdel dgk AAVdeE 2ASA
3, o]l B3 Fdekailes 5§ =3 ¥4 7
ZHE sl sigd.

‘..

2. AlEYY

U7 (-100 mesh, <-599.99%, Sigma-Aldrich)y¥
I g 28(}]% 0.6~1 micron, £599.9%, Sigma-
Aldrichy# & AR83le] Bael A 238 v
At ARSEE Hke] Alo|u} AL o] =
(1,101 =MAIE] 71EEe] vt FEAI2E 98 Y
Azt g AEle] o8 BUEL g A8 1 at%~5 at.%
7HA] & VIR AAksld A/t ¥, IEE vk
710, E*7 10 mm)g 100 g 2% YA @&E:= YA
2o s FARIR 1:1:29 &2 4] 8]
o Y1 & U AAE o|8sl| oF 12 AZF w1}t
E3hslsdd

Aol gk gl 24t AR R 9F
12% AX[9] EERI2E 30%)0lct. U4 oo
Wolx|w Faje] 7pAo| Folx|1l WA E Ho]
217] dfell FEFE A 5 at%= AL 1 at%
A ZIMA P} 2 AR Ejhel B2 ok 45 ¢
< HzFsled WAo] 10 mmel I ETof Wil €
g wpf o ZAlslgo) B 3 o] 2FEE9]
F EE 355 vpIE 53 vhe, 25 AAE
92 B3] o] €I 200 MPa®] A<3H(CIP
. cold isostatic press)yS 7Fsped 2 el APAE
Azt CIP F AYAS E=oA 223 F
AUZE Qste] AYPAE TAE FoUoll AFAIR
F(96%Ar+4%H,) & EI7IAE EEjHA 23R
o} 24 1150°CHNA 6412 54t 3o (&

Journal of Korean Powder Metallurgy Institute

Ni¢] 74 1100°CollM 6A17F &), dAe] A 5
2 YAEEE 300°Chel K. AHE YA BAR
2AAS) AZFTAL o)A Y& dAF10pIA A
7lE=e] -

AAE A|HA AT 183 HA=E o
B5 37 BAAGAT Stz A A4
FAA ARl 38T A2 3322 (High
Resolution Neutron Power Diffractometer)S AHS-3}
Act. AL AL AE 55 27 8 mm, A9
40 mmE. Ak 713 AlHo|Hv. AZFAIHE g
ael P Bl e Ao HslE H7t
202} H7HAR(d)yE 7|5CE Bragg®] 3AHE[11]
2 o3l 7 AlRe] AAYSE A

nA = 2dsin@ (1)

o7l = HZF A=, 6= TR A7, ne
YApEA ARG A, 1 FAR W spAteld)
ALgsr FAALe] SRR 1.8346A0|9om, R
(Ad/dy 2.00x107%|%e}. ZE7]+= 32 He-3 Multi-
detector/Linear-PSDe] 132, 26= 0.00°-159.95°(X€]
. 005900} 7 A 2AA1Y A= A (1))
Bragg AAIAS o|8-8l|A Ak,

3. @4 # I#
29 12 B ARAE A 7R-EE AR o

AYAE 22T A9 ARlels, JdelM £
%e], st 7REe R BhE ARAlE el 7A

Fig. 1. Photo of a CIP-processed and sintered Ni rod used
for neutron diffraction measurement.
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Fig. 2. Neutron diffraction patterns of Ni-W alloy rods: (a)

pure Ni, (b) Ni-1 at.% W, (c) Ni-3 at.% W and Ni-5 at.% W,
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Fig. 3. Variation of diffraction lines as a function of tungsten content of Ni-W alloys; (a) (111), (b) (200), (c) (220), and (d)

(222) peak.
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Fig. 4. Variation of a lattice constant of Ni-W alloys as a
function of a tungsten content.
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