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Fig.1 Microstructures of the metal beryllium: (a) as-prepared, (b) deformed 30% at the temperature of 350 °C and the strain rate of
1075
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B2 R 30%MBELE 780 “C IR K AR B 1) 5 1) 4 AH 4L 21
Fig.2 OM microstructures of the metal beryllium hot-compressed 30% and annealed at 780 °C for different time: (a) 2 min, (b) 2.5 min,
(c) 3.5 min, (d) 5 min, (e¢) 7.5 min, (f) 10 min, (g) 20 min, (h) 30 min, and (i) 60 min (the white arrow in ellipse A of Fig.2c

indicates the twin boundaries bulge nucleation; the white arrow in ellipse B of Fig.2c indicates grain boundaries bulge nucleation;

the white arrows in ellipse C of Fig.2d indicates the recrystallization grains within grain interior; the white arrows in ellipse D of

Fig.2d indicates the particle stimulated nucleation of recrystallization grains within grain interior)
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Fig.3 Local misorientation map of the metal beryllium deformed 10% at the temperature of 350 ‘C and the strain rate of 107 s



8

PSS SR SIE TN

© 2975 -

[Half width:10°
(Cluster size:5°

[Exp. densities (mud):
[Min=0.43, Max=1.63

Half width:10°
Cluster size:5°

Exp. densities (mud):
Min=0.03, Max=6.15

C2

Half width:10°
(Cluster size:5°

Exp. densities (mud):
Min=0.07, Max=3.78

B4 TS AR K 2 0 S A% B T 43 /1 {0001 i A% 1

Fig.4 Inverse pole figure coloring mapping (a;, by, c¢;) and pole figure (az, by, c») of the metal beryllium: (a) as-prepared, (b) deformed

30% at the temperature of 350 “C and the strain rate of 10~ s, and (c) annealed at 780 °C for 60 min after deformed 30%

N, XEH 350 CRNARTE FEELL{0001} I R N
F, REZRFHEALIL L0001} FETHE A FAHE .
& BB c/a N 1.568 im/NT 1.633, T AL N LI N 32,
W URT A ENRAT AR KR E R FFE, &85
SCHS W B AR TEAT Dt 3 A TR EE ) e e R
780 ‘C/60 min JB/KJ5, AT/ A4 1) {0001} 42 % 23
FISREETR 2] T A B b, HIUREEARWE T B4
MEFEMALURES, XRUSBEPM LS SIS
HRWFER, W 4c fin. X—HARERE Gross ik
NS SRR A A R A GR K SR AR [
2.2 BREEMNERBEHSHBERITANEM

XFPE 350 C R, BL 107 s AR KAR T 30%H) 4
JE& A 680~880 °C 2 [A]HEAT AN R B T (IR KB 5E .
4EREZWLE 680, 730, 830 F1880 C NiB-k, iy
BT SR TS LS, PR R S BN
5.8, 5.7, 5.6, 5.6 um, Al 5b, K 5d, K 5f,

Kl 5h fios. BISCEAN, 780 C FIBK, “FH &R R <F
N 5.7 wm, W 2g Fros. BT, TEAR ] DL
680~880 “C1R %t 1R J I FE Y [l P <2 AL R 4 4k 1) 56
AR B, BREH LR FL A el
ERZ AR R AT A, W a2
T AR I P v 3 I o ARG TR AR e o S A R ] 4
B A L ) A R R A 11 A R T I

680 C iRk, RS M EREIKE 4 M EIZ A
IR 120 min A2 45, WKl Sa froR . Bl A& 65 T+ s
2] 730 C, X—HKAHRERFKE 10 min 24, WE
Sc fT7R . 7E 830 Fi1 880 C T, WA FEMIK 2 3 A1 2.5 min
A, R Se, B 5g B, ERTSCH A, fE
780 CIB/K, REMEWIELH K & 45 ah A% AL 2RI (] K
219 5 min, WK 2d FR. X3RRI MR KEE T =2
730 CUAL, & @9 fod AR, ASfen ik i
T BUR. PR A R TR RN X — a5, /R 680 C



« 2976+ WA & EMES TR ¥51%

Kl s E4TEAE 30% )8 AE A [F i IR KR e A2 21
Fig.5 OM microstructures of the metal beryllium hot-compressed 30% and annealed at different temperatures: (a) 680 C for 120 min,
(b) 680 ‘C for 2160 min, (¢) 730 ‘C for 10 min, (d) 730 C for 180 min, (¢) 830 ‘C for 3 min, (f) 830 °C for 5 min, (g) 880 C
for 2.5 min, and (h) 880 C for 4 min
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Static Recrystallization Behavior of the Metal Beryllium

Xu Demei', Li Meisui®, Dai Yanming®, Ye Shupeng™?, He Lijun®, Li Feng’

(1. School of Materials Science and Engineering, Key Laboratory of Powder Material & Advanced Ceramics, International Scientific &
Technological Cooperation Base of Industrial Waste Recycling and Advanced Materials, North Minzu University, Yinchuan 750021, China)
(2. State Key Laboratory for Special Rare Metal Materials, Northwest Rare Metal Materials Research Institute Ningxia Co., Ltd,
Shizuishan 753000, China)

(3. Key Laboratory of Ningxia for Photovoltaic Materials, Ningxia University, Yinchuan 750021, China)

Abstract: The microstructure evolution of beryllium which was deformed at the temperature of 350 °C and the strain rates of 10~ s was
studied during annealing by hot compression and vacuum annealing experiment. The annealing temperature is from 680 to 880 °C. The
results show that the metal beryllium has a unique static recrystallization behavior. The new grains first nucleate at the {1012}<101 1>
tensile twin boundaries, and the mechanism is strain-induced twin boundary bulge nucleation. The pinning effect of BeO impurities on the
prior grain boundary migration is the reason why the twin boundary bulge nucleation precedes to the grain boundary bulge nucleation. The
twin boundary bulge nucleation and grain boundary bulge nucleation are the main nucleation mechanism of the metal beryllium static
recrystallization, supplemented with intragranular nucleation and the particle stimulated nucleation of recrystallization. When annealed
from 680 °C to 880 °C, the beryllium deformed at 350 °C low temperature is able to achieve complete recrystallization microstructure of
grain refinement, no recrystallization texture is formed in the recrystallization microstructure. Similarly, the recrystallization grains of the
metal beryllium are difficult to grow due to the pinning effect of BeO impurities on grain boundary migration. Annealing at 680, 730, 780,
830 and 880 °C, the recrystallization time is about 2160, 180, 20, 5 and 4 min, respectively. The metal beryllium occurs {0001} basal plane
slip and {1012}<101 1> twin deformation under compression at 350 °C. The deformation mechanisms are the same as that at room
temperature, no change occurs with the increasing temperature, and the metal beryllium keeps typical abnormal deformation behaviors.

Key words: metal beryllium; static recrystallization; twin grain boundaries; bulge nucleation; BeO impurity
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