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ABSTRACT The grain boundary character distributions (GBCD) of cold rolled and annealed Pb—
0.05Ca-1.5Sn-0.026A) (mass fraction, %) alloy after solid solution and pre—ageing treatments were
investigated by means of electron back scatter diffraction (EBSD) techniques. The results indicate
that special boundaries were largely populated in the specimen which was cold rolled and annealed
after solid solution treatment at 290 C. The fractions of £3 and (£9+%27) grain boundaries reached
49.6% and 7.2%, respectively. The connectivity of general high angle boundaries (HABs) network was
interrupted substantially by the above special boundaries. However, low fraction of special boundaries
were developed in the specimen which was cold rolled and annealed after solid solution plus pre-
ageing at 100 and 200 'C, the fractions of ¥3 and (¥9+X27) boundaries are less than 35.9% and
2.5%, respectively, and the connectivity of general high angle boundaries (HABs) network was not
interrupted significantly.
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Fig.1 Grain diagram obtained by orientation imaging microscopy (a) and reconstructed diagrams of special bound-
aries (b) and total boundaries (c) for the alloy Pb-0.05Ca—1.5Sn-0.026Al solid solution—treated at 290 ‘C
(HABs-high angle boundaries, SBs—special boundaries. Step is 2 pm; grid 200x200 for Fig.la, 200x150

for Fig.1b and Fig.1c)
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Table 1 GBCDs of the Pb alloys cold rolled (30%) and annealed (270 C,
pre—ageing at different conditions (sample No.A0—solid solution treated at 290 C,

5 min) after solid solution at 290 C and
sample No.Al—cold

rolled and annealed after solid solution, sample No.A2—cold rolled and annealed after aging at 100 C for

annealed after aging at 200 C for 6 h)

1 h, sample No.A3-—cold rolled and annealed after aging at 100 C for 6 h, sample No.A4———cold rolled and

(length fraction, %)

Sample Boundary character
No. %3 ¥9+4327 (X94-327) /23 Other low ¥ Total low £(<29)
A0 19.8 0.9 4.7 0.8 20.6
Al 49.6 7.2 14.6 2.7 59.5
A2 35.9 2.5 6.9 1.7 40.1
A3 30.6 1.9 6.2 2.1 34.6
A4 26.7 2.2 8.2 2.3 31.2
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Fig.2 Age-hardening curves of the tested alloy at
100 C and 200 C after solid solution treat-
ment at 290 C
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Fig.3 OIM grain boundary reconstructions for the samples No.A1l (a, b), No.A2 (c, d), No.A3 (e, f) and No.A4
(g, h) (step 2 pm, grid 200 150)

(a), (¢), (e), (g) corresponding to the reconstructed diagrams of special boundaries
(b), (d), (f), (h) to the reconstructed diagrams of total boundaries



458 ® B’

¥R

$ A3 &

4 HE3M4 /I‘ﬁﬁurzif fy OIM 4

Fig.4 OIM grain diagrams corresponding to Fig.3 for the samples No.Al (a), No.A2 (b), No.A3 (c) and No.A4 (d)

(step 2 pm, grid 200x 150)
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