BEERMISIE
RARE METAL MATERIALS AND ENGINEERING

46 % BT 1
2017 4¢ 6 A

\ol.46, Suppl.1
June 2017

N~
’

Ti6321 & & £ M IEPHREMFIE REETH R
FIOH , =Y, FHE KRR, BAE, T ¥

(FFEMAE TER AR S E - HW R, Wr % 471023)

B E RAILERG R T E % Tie321 & 2.9 mm 224F, WHJE 1 2204 17 1 e rh 4L R S5 Mg M D) 2 1 RE RO A LR
GEREW, WA o MFEERR ST 105 pm BUMNE 2.1 pm A4, BOWAZE T REF AL, BrhisRE h 1035 MPa
FR 2 1250 MPa. SRS HL G T L2 KB O, MR BI e R . IRk EBSD BTAL T £ W RSN, 77

7£(0001) L ) £3F49 F1{0001}<10 1 0>444, & b 4l A0 AN SR S it i 22 4 i Ak 1Y) 2 B JRLIA

ERIE: kA&, RRIRE; MWy
FEES S TG359/TG146.2*3

BN J1ETERE
XHERFRIRAD: A

X E4S: 1002-185X(2017)S1-171-04

BRIVR G e BA A & mif it JGRETE .
TR A BT AR IEIZ T e SRR A, TEAL
SRR ST, amtb T, B PAE. K
L BB R E R ST g e A

BE&m TR ME, By e, BIEK,
TEL MBI REF 25 5 ML I %, HEKE &m0
AL RN 7 2 R B B T2 2 5 AR H Uk B, [
W, n e FE ORAIE 2264 % RS WG FE 0 22 1D o2 &= 1) [ I
SRATFRAE I P S ROU LSRN ) 2 R, — B DR SRR
B & M BY A AR TR R

Ti6321 A4 21 o MM G S, BA &R
R PR 3 KR b o A S TR S R AR R A T
Ti6321 BhA 22, WL T b B i 72 iow 28 21
Ay 5 R (s AR A, IR R A EBSD 4556k 46 77
EHEIT T MRN8 T IO 2R EE KRt g 2
e 1 52 i AL 2

1 X @

RIGH RN D8.2 mm Ti6321 (k& &4k, hiz ik
HONEM NG AL 1500 BIRi 22 ML, Tie321 A 44
Pk TZMBRAME > InH—-hk -k, K 8.2
mm Ti6321 & &8 54 10 IR B 2.9 mm 241,
BF 38 BT AR R 11%~25% . FiL 3k 0 HAGR
700~820 'C, Fifki#[EN 3.0~9.5 m/min.

REIE R PR G B RE AT AL SUME AR AT . AR 414
Krill ¥ %9 OLYMPUS GX71 440 & M4 A1 OLYCIA

It HEA: 2016-12-14

m3 K141 £ %5« % F Image-Pro Plus B4 2 b 4k 1
M 22 MO 23R o A AR R RS e 1 i ik
W& 100 KN HLF R b,  HAd i 0w gR H
Quanta650FEG 4 H1 T & %%, EBSD L4 7E EDAX
/y#] EDS-EBSD — &b &4 i 47 .

2 GRESHT

2.1 fMLELR

Ti6321 £ 4 v Atk 75 20 8 T AR A 8K T FOWE 4H 27
Sy LA 2 B o B LRI 2 W] DL Y, Ti6321
BEERRIS TR YIE o MR R T (B 1 K7
D R, TR B R R AE s R, W)
Ao M ARRLIRFFEEIAR, IX R HH 2 b Ak A v i )
JE 4 43 1) P A 1R A8 TR AR Y

B o o PR OISR T B G, KSR I AR
o MR RE 25 kAL . B 3 O Ti6321 & & fd id #2 v
M)A o A &R RS R I8 3 AT RLE
@8.2 mm M)A o A ERRF RS 105 um,
I8 55 i PRI ORI AR TS R I N, WA o A AR R ST
HIE N, 2 AR E 2.9 mm B YA o 5k
SPERSEN 2.1 ume FIAE oo AL 7 KRR B () HIL
Wl EERAASIE S, RN, St ST
KEWGE, X NFELmOE T %0, BIAMELS ST
XUTE A P AR PO 4L 2345 31 7 B B i anqeBl,
2.2 S1EfERe

AN FHUAE 2 M b s FE a1 4 Fios . 8.2 mm £

HEWH: EPGEMBTITRIESTE (A0820132015); FEANTADT LRI ETH (14J1.6.2)
{EHEEN: TOH, B, 1081 44, flit, FEMME TEAATSE- L HUTFRT, WE & 471023, Hif: 029-86231117, E-mail:

yuweixin2012@163.com



$ 172 - WS EMES TR

46 3%

Bl 1 AR EAR Ti6321 & & 22 M Y i ion 4 901 5
Fig.1 Microstructures of longituginal surface of Ti6321 alloy
wire with different diameters: (a) 8.2 mm, (b) 6.3
mm, (c) ®4.3 mm and (d) $2.9 mm
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Fig.2 Microstructures of transversal surface of Ti6321 alloy wire

with different diameters: (a) ©8.2 mm, (b) @6.3 mm,
(c) @4.3 mm and (d) ©2.9 mm
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Fig.3 \Variation of the primary «a grain size in transversal surface

1300

1200

1100

[
o
o
o

Strength/MPa

900

800
?8.2 7.3 D6.3 P53 P43 P35 P29

Wire Diameter/mm

Bl 4 RFEIBURE Ti6321 & 4 22 M4 I P o &
Fig.4 Tensile strength of the Ti6321 alloy wires
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Fig.5 Fracture surfaces of Ti6321 alloy: (a) full view (A: shear

lip, B: fibre area, C: radiation area), (b) fibre area, (c) ra-

diation area, and (d) shear lip
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Fig.6 EBSD experimental ODF diagrams (a) and pole figures (b) results of @2.9 mm Ti6321 titanium alloy wires
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Fig.7 Schematic diagram of lattice orientation in Ti6321 alloy wires
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Variation of Microstructure and Mechanical Properties of
Ti6321 Alloy Wire during the Forming Process

Yu Weixin, Li Shikai, Yin Yanchao, Zhangbinbin, Yang Zhijun,Wang Yang
(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: Ti6321 alloy wire with a diameter of @2.9 mm was produced by hole die drawing process, and the evolution of microstructure

and mechanical properties in the forming process of Ti6321 alloy wire was studied. The results show that the average grain size of primary

o phase decreases from 10.5 pum to about 2.1 pm, and the tensile strength increases from 1035 MPa to 1250 MPa. The tensile fracture

surface with a typical ductile fracture of the wire was observed by scanning electron microscope. And the texture in the wire was analyzed

by EBSD, and we found that there are (0001) _L axial texture and {0001} <1010> texture. It can be concluded that grain refinement and

texture are the main cause for wire reinforcement.
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