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Deformation Behaviour in NizAl Single Crystals Containing VB-Subgroup Element Si
Seiji Miura*, Yoshinao Mishima* and Tomoo Suzuki**
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The temperature, strain-rate and orientation dependences of strength are investigated in single crystal-
line Niz (Al, 5.0Si), and the results are compared with those on Niz(Al, 2.5Si) single crystals reported previ-
ously by the present authors. The magnitude of the anomalous positive temperature dependence of strength
is found to increase with increasing Si additions and the value of activation energy to yield the mechanical
anomaly is found to be in good accordance with that being predicted from the data for polycrystals. For an
orientation near [111], where the cube slip governs the plastic behaviour above the peak temperature, the
temperature and strain-rate dependences of strength are found to differ considerably from what was found in
Niz (Al, 2.5S1). This is shown to be caused by the difference in the deviation from stoichiometry and not by
the difference in Si content of the alloys. On the other hand, the steady-state deformation behaviour being
governed by the octahedral viscous flow for the orientation near [001] resembles that in Nis(Al, 2.551),
where the stress exponent as well as the activation energy for the deformation is found to be nearly identical.
The activation energy evaluated is of the same order as that for diffusion of Si in NizAl.
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Table 1 Various orientation factors affecting the
plastic behaviour in Niz (Al, 5Si) single crystals cur-
rently investigated.

Mirror index So Sc Sr R N
A [—1, 1.193, 1.336] [0.3465 [0.4923 [0.4677 | 1.421 | 1.352
B [—1, 1.281, 31.22] |0.4240|0.0515|0.0299 | 0.122 | 0.070

So=Schmid factor for (111)[101] slip
Sc=Schmid factor for (001)[110] slip
Sr=Schmid factor for (010)[101] slip
R=Sc/So, N=Sr/So




1202 B & & B ¥ % $5(1992)

5 mol% D EMW % fi\ T I# 30 um O BRTE % i
L, EfERABRct e, EMARCIZA v A b r vEIRER
EBYHEA L. RREE#EX77~1273KTH D,
TTK 3RHEERF, FERIVEVEECERTALIT Y
FHER T -%. 7 r A~y FEEL5 05, BLIO
0.05 mm/min T, ZhbixFhFhl.4x10-21.4x1073,
14x10~4s ! OFEHEBE YT 5. ARRTIERBF O
BBy 2ib s BRESEARBRSHH L.
B, XXEHEC X v I REEYT, 2
EFATEC L VTNV EYRE LT, ERhEGH LT
Ny REF .

m = B #& R

Ni; (AL, 5S1) Bif & oD & FEMRETT A 311 5 G J-FE MR
%, Nig(Al 5Ti) M® < Niz(Al, 2,551) ©® & R OEE,
BHEER XOFMEEEELRLTWA. Thbb, Wih
DHETHIEE L HERE DO LR - TERILTIR L0
THELRBUIEMT 50, BRENOBRERFER LG E

ERoohis. BABRKE L BRE T, U ETIL,
FhEROFR TR - I H-Elgs B oh 5. [111]
HE A P FERREN AL & 3 5546, SR CHEEKRE
HEERFELRD SR, M TEARSE-. [001]
HEV B A% FEfREA AL & 3 5546, SR CHREE
RE& L Thicki EEER RO Oh, EREKRFED
MishKE .

IS SI-TE R B R D 120.2% T EYIG ST OB E KA %
Fig. 1LieRT. ABFMDO T, 36X 2 BOKTHY, %
R EoBER 5 LIBINTRE D LR > TRBICK

1200 T

/ Nla(AI 5.08i)
01

1000 € =14x107%s71

800 | 0ot
/\

600

400

0.2% Flow Stress , 0/ MPa

200

i 1 1 1

0
0 200 400 600 800 1000 1200

Temperature , T / K

Fig. 1 Temperature and orientation dependences of
flow stress in Niz(Al, 5Si) single crystals.
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Fig. 2 Temperature dependence of CRSS for (111)
[101] slip system in Niz(Al, 5.0Si) single crystals in
the Regime I.
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Fig. 4 Effect of strain rate on the temperature
dependence of CRSS for (001) [110] slip system in
Niz (Al, 5Si) for the orientation A in Regime II.
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Fig. 6 Effect of strain rate on the temperature
dependence of CRSS for (111) [101] slip system in
Niz(Al, 5Si) single crystals for the orientation B in
Regime 1II.

BLicdbDThHN, FERELEO—FKIIBDTI. &
ML=k ¥ — ED{E390k]/mol ik, £HE L1
Niz(Al, 2.5S1) B & 390 kJ/mol®, 35 X U NiAl oD
Si DL DO EMEAL = % 4 ¥ — 390 kJ/mol® & f&d T X
W—FKERLTW5. Fig. Tix Nig(Al, 2.551) B & &
Nig (AL 5Si) BfE & o (111 Ktk 3 b B 0 EHEHIG

F vk OBREEREMA R LI D THBH, 3IE—HKLT
600 T T T T T
O Nig(Al,2.5Si)
500 | M Niz(AL5.08) |
g €=14x10*s"
H
N 400 | d
w \
5 \
e 800 f D ]
g 200 | i
»
7]
[+
S 100 i F \\ ]
BB
001

0
800 900 1000 1100 1200 1300 1400

Temperature , T / K

Fig. 7 Comparison of CRSS for (111) [101] slip sys-
tem in Niz(Al, 5Si) and Nis(Al, 2.5Si) single crystals
in Regime 1I.
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