519 5 6
Vol.19 No.6

TEERERFR

The Chinese Journal of Nonferrous Metals

2009 4 6 H
Jun. 2009

XEHmS: 1004-0609(2009)06-1061-07

1B KGR FE X $90RE 4 $RAE 4H 2R A4 (o) 2B 1 RO 72 )

% ¥, EBAN, & WS, K 4B, FEAE, ¥ #
(FRFRE MRRES TR, Kb 410083)

B F. FABGE B T 2 & Rt S SRR, KA O FE A A T S MR R ZULE M, R SEM
SFHWT O SREAT i G5 R R W] B P R A T A2, AR AR B 2830, A3 ) 25l i
KARIEH 5%; EIR KRR, SUAHEERE B TE B R, 4 980 CIE KT, Hifth 2 fhih K IA B K ME 10%,
BB TR R AR T4 bt FESRIEFR AP, B Sl v T 1 PR 5 I 65 F B  5 IF TE OV 22 A /N0 s SRR 84
TR AR T S5 W 01 LL2E SR BT 200 3, AT I (T GoRIERE R IR G B, ARSI b 0 K s 9 M AR T I B 2%
FLIE Rt AR R0 85

KHRIA: SUHIRE; BIOHL RER bR o SRR

FESES: TG 146.4 SCERARIRTE: A

Effect of annealing temperature on microstructure and
transverse ductility of upset pure Mo bars

CHEN Chang, WANG Ming-pu, JIN Peng, ZHANG Juan, GUO Ming-xing, TAN Wang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Pure molybdenum bars with good transverse ductility were prepared by modified forge and upset technique.
The transverse elongation and structure of the bars were investigated by bending measurement, optical microscopy (OM),
scanning electron microscopy (SEM) and transmitting electron microscopy (TEM) during the annealing treatment. The
results show that the transverse elongation of the bars produced by the modified forge and upset technique reaches 5%
because of the interpenetrate grains and the fiber structures. During the annealing process, the transverse ductility of the
pure molybdenum bar is improved and reaches a maximum value 10% at 980 ‘C when recrystallization begins. Over 1
250 °C, further recrystallization continues and results in the decrease of transverse ductility. The fracture type of the pure
molybdenum bar with good transverse ductility is mainly a transgranular fracture type and net-type, which is
characterized by a large amount of cleavage planes and river patterns. Tearing ridge and net-type dimples can also be
seen on the fracture.
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Fig.1 Schematic diagram of measuring bending properties
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Table 1 Bending properties of molybdenum bars annealed at

different temperatures

t/°C R/mm n/%
As-deformed 20.0 5.0
800 <20.0 >5.0
900 13.3 7.5
980 10.0 10.0
1 050 <20.0 >5.0
1150 50.0 2.0
1250 50.0 2.0
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Fig.2 Metallographs of pure molybdenum bars forged and upset by 85% after annealed at different temperatures for 1 h:
(a) As-deformed, transverse; (b) As-deformed, longitudinal; (¢) 800 C, transverse; (d) 800 ‘C, longitudinal; (¢) 980 C, transverse; (f)
980 C, longitudinal; (g) 1 050 °C, longitudinal; (h) 1 250 ‘C, transverse
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Fig.3 TEM images and corresponding SAD patterns of molybdenum bars forged and upset by 85%: (a) As-deformed; (b) SAD

pattern of (a); (c) Magnified field of (a); (d) SAD pattern of (c)
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Fig.4 TEM images and corresponding SAD pattern of annealed molybdenum bars forged and upset by 85% under different
conditions: (a) 800 C for 1 h, (b) 980 C for 1 h, (c) 1 250 ‘Cfor 1 h; (d) SAD pattern of (c)
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Fig.5 Transverse bending fractures of molybdenum bars forged and upset by 85% and annealed at 980 “Cfor 1 h: (a) Cleavage

plane and river-like pattern; (b) Tearing ridge; (c) Transcrystalline river-type pattern; (d) Net-type dimple
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