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Effect of Processing Method on Microstructure and Properties of Hafnium Bars
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Abstract: The hafnium rod blanks were processed into ¢13.3 mm hafnium bars by hot rolling and hot rolling plus
cold forging respectively, and then vacuum annealed at 740 °C x 1 h. The microstructure, tensile properties and
fracture morphology of the hafnium bars prepared by these two methods were compared. The result shows that at the
same processing rate, the room temperature and high temperature tensile strength and yield strength of the hot-rolled
and cold-forged samples in the unannealed state are significantly higher than hot-rolled samples, but the plasticity is
lower. The fracture dimples are large and shallow. The room temperature and high temperature tensile strength and
yield strength of the hot-rolled and cold-forged samples are slightly higher than hot-rolled samples after vacuum annea-
ling at 740 °C, the yield ratio is significantly increased, the size and depth of fractured dimples are approach to the
hot-rolled samples. Increasing the certain degree of cold working on the hafnium bar is benefit to obtain better tensile
properties in the later stage.

Key words: hafnium bars; hot rolling; tensile properties; yield ratio; fracture morphology

R E R RRE o AR D IO
5 115 x 10 7 m?, I HIL 6 Fhle) (i 24 BA TR
PR ORI AR BT, P EAE
BEAR S FRE DRI — bl o BRAR 1 v 1 I

fsHEF: 2020 -03 -19
BEEWHE: Epy3LaliRHFR) % 8hm B (XNJK-07)
BEMEE: &30 (1989—), B, TR,

Yo A RE, BT 2 A S s R AR A% R
Herh 7 850 hep S5 K, X RRAE FI U FREE AR, A
BT AT RS, &AL R T R
B L o/a (7S AL TS AL, BRAH hep 25K (1l HE K
1.633, TWishhyHh L 1,58 /NFHUAE AL, A
IR AT A A WS A A, R TG % 4 T A T i
HEHERS, NI R AR AR AR (R AR U T B
FAINS Tr Iy iR, B R A SIS, fEV N



£ N I i 22

30 Titanium Industry Progress

37 &

o A AN TR A AR AR R

SRR AR BE B it K JE vk DB, A EE TR
WP dIbE, AR e K AR, BB
PRI B AR £ . iy T AR ZEAR Hs
PSRN TR o BT AR, B e AR D 5 22
AN Ak A, A [ 05 Ok Hop g
SPEERBOREL R . AT E AR A T g R AR
TE 12V RE S BAAE BT 2507 1, X B A T T AR S
TR, W SCE S B T ARG RL R, KB
W4T T A R A I TS A R 1 4
AR PERE R SE IR o AR FEXT T L5 B v2 g
BB 2 Al T XM B VS PR RERY S R, RO
IEHE PSR PR I ] 25 FOPE RERT SR S, W ik
AT I IR o

1 £ I§

S JFORL R HL A SR A Y 160 mm EREE,
HAb 2 14y (80, w/% ) k. Hf >99.95, Zr
0.28, C0.003, H0.0002, 00.005, NO.001, ¥
FRBEE TN, 781200 CTREORIER 1.5 h, HUh
JE S E] $60 mm FAHEER, SR H] 2 Fhy X450
THBIR, M HHELTZ, ¥ ¢60 mm £
F£ 800 CHARIE 1.5 h, RS X IFLHL L 11
IR HAEELE ¢13.3 mm; 55 R g IEL IS e T

2, B 60 mm FEFELE 800 CRRE 1.5 h, SERA
BB AIAFLHLIEAT 8 THIKPALE 18 mm, RI5ZIE
UL e 2 13,3 mmo X 2 Bl I T AR o AT
740 C x 1 h HAIR KA, EAARRIRELE . UL
IV TR . BELIR K . PRELINA et s 4 Rl
B, SrilbRich 1-17, 2-17, 1-27 22", 3R]
GXS1 {38 A 2 B A T U . R FHINSTRON
1185 T3 RERT BRI LA T2 T A e i L A R BB 1K
KT ISM-6460 414 AL Bt AT LA LR SO0

2 HR5WR

2.1 EBRIAER

B 1AL SR HE AL BEAT S O RE . h1m) 4 A
MR, mE 1a, b TRLESR, Tikm ., dm, K
T AR E TP IR B0 4G A, (H IR R 58 & FH45 i
TR & AT, T HRELIR EE R 800 C,
AL AR P RO IR R, DAL T 4 3 25 SRR RN
Mt 150 C. 4l 4 8 0y #E 4k IR R 0.25 ~
0.35T,, BIESCIER T,2950 2 227 C) i s /I 45 i
TR A ELIR L, Fh L AT 04 M 4 4L 7 L ad AR
hRET AR M. WE Lo, dWLIEH, it
740 CiRKJ5, IELITFRIE B 3h A 45 T 4 21
T N QIR DS R T S ALY A NN
.

B 1 #A3UaE3E e k. S BMA R
Fig. 1 Microstructures of hot-rolled hafnium bars before and after annealing: (a)1-17, transverse;

(b)1-1%, longitudinal; (¢)1-2%, transverse; (d)1-2*, longitudinal
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Fig.2  Microstructures of hot rolling and cold rotary forging hafnium bars before and after annealing:

(a)2-1%, transverse; (b)2-1", longitudinal; (c¢)2-2%, transverse; (d)2-2*, longitudinal
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Fig. 3 Room temperature tensile properties of

different hafnium bars
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Fig. 4 High temperature tensile properties of

different hafnium bars
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Fig. 5 Tensile fracture morphologies of different hafnium bars

at room temperature; (a)l-1%; (b)2-1%; (¢)1-2%;
(d)2-2*
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