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Dislocation analysis of a Mg—Al-Ca alloy by transmission electron microscopy

Hiromu HISAZAWA™, Asahi NOMOTO®* and Yoshihiro TERADA™**

The dislocation structure was analyzed in a Mg—4.98Al-1.46Ca (mass%) alloy using invisible criterion with trans-
mission electron microscopy. Basal and non-basal segment of dislocation induced during die-casting is determined
as much (a) and a few (a+c) dislocation. After the aging at 523K for 10h and tensile deformation at 473K, only
basal (a) dislocation can be observed. This dislocation structure is not observed in crept specimens, which support
the difference in dominant strengthening mechanism between creep and tensile deformation.
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Table 1 Chemical composition of the Mg—5Al-1.5Ca alloy
used in this study (in mass%).

Element Al Ca Mn Mg

4.98 1.46 0.34 bal.
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BHIIN T L 720 BWITEIC L VES % 120um & L7214, M
HEARFELZ 10 vol% @3R3 FE 90 vol% T F- )V 7V I — Vi &
BTy A Y oy MBS EIC &Y EREES
L7zc BRAENEICL VILE HIF72HEEIZOWT, In#HERE
200kV |2 TE M AN E TS X 0 AL B £ O HHLAR
OBIEE T 720 B, BIBRIIHT-->T, BTHOAF~RY
FVBIZATTEIZBT S [1210] FE LTwab,

3. RBRERBLUEER

ETHOAF X2 b g B=[1210], <27 bV %
g=1010, 1011 3 £ 170002 & L7zH#12, (@), (atc) B (c)
DIN=H—=AXRT M T 5B REA TR 212
DV, HEM g bEOFIE DS FHM L 72 b O % Table 2 1278
TV, AR ML Eg=1010E T2 &, () BEREDO23B &

MRS EREH T (T770-8506 1 S VL8 SR & = BT 2-1)

Graduate School of Technology, Industrial and Social Sciences,

Tokushima University (2—1 Minamijyosanjima-cho, Tokushima-shi, Tokushima 770-8506) E-mail: hisazawa.hiromu@tokushima-u.ac.jp

R LSRR ()
RO TSRS B TR B (R T)

Graduate Student, Tokyo Institute of Technology (Yokohama-shi, Kanagawa)
School of Materials and Chemical Technology, Tokyo Institute of Technology (Yokohama-shi, Kanagawa)



J.JILM 68 (2018. 10)

Table 2 The g-b invisibility criterion for perfect disloca-
tions in the hexagonal close-packed crystals close to the

[1510] zone axis.

g vector 1010 1011 0002
@ 2/3 visible 2/3 visible invisible
a 173 invisible |1/3 invisible
Dislocati
1stocation 4/6 visible | 4/6 visible | visible
mode (at+c) o o
2/6 invisible |2/6 invisible
{e) invisible visible visible
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Fig. 1 TEM bright field images of the as die-cast Mg-5SAl-
1.5Ca alloy, taken with B=[1210]. The g vector is 1010 (a),
1011 (b) and 0002 (c), respectively. The (a+c) dislocation
is indicated with an arrowhead in (c).
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Fig. 2 Dislocation substructures developed after tensile test
at 473K/4.6X10 s ' for the Mg-5Al-1.5Ca alloy aged at
523K for 10h, taken with B=[1210]. The g vector is 1010
(a), 1011 (b) and 0002 (c), respectively. The introduced

strain during tensile test is 5.6%.
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