H45E F1W
2016 4F 11 H

mEERMISIRE
RARE METAL MATERIALS AND ENGINEERING

\Vol.45, No.11
November 2016

Ti-6321 A& & H#

BRBE Y, FR4’ IXE?, FE?, M@mEY 5

N
’

R R ARALIETZ
B R EEE

(1. PEAE TR BERE R E K H S sih s, PP 754 710072)
(2. VHEE SRR AR AT, Pii i 710018)

T X Ti-6321 (k& SBIMAERAM X BT N, FHET 50%~80% MR R AL T A8 IR K5, RILR AR 4
GUERRIF A RS, H o MANKB KSR RS, MERVEYRKR, WA REIZED I, MR
£ ETHES, st R N EES . X 045 mm SRR HEAT T EIR K XUER K BB ORI i I R AR PR S
SERRW], Ti-6321 A &R M B ALZAIVEREXT AR B T 2RO UK, AR A PR SR B AR, I B L A T

2, BASEDMELREE . BIEAPITER R UL .

XHIE: Ti-6321 (kA4 AR E, AL, BREHS e
X E4S: 1002-185X(2016)11-2948-05

FEESES: TG146.2°3 THERFRIRED: A

ER R 4 A AR R R, T LA TR
LS FL AR S AR . Ti-6321 &4y (& U
4y Ti-6AI-3Nb-2Zr-1Mo) & 7E 3 [ Ti-6211 & 415
fili b IR E B =R — R R s AR o SRE S,
B T AR A SR WM B BN SREE . ol
3% 75 IV Y 7K Tk S g A R BB AN, B B A e W
T T AT R A R T, BLC 5 R K IR T
& BN WETE, IR 72 T T8 BRI K v S8 1 % 2K
AR, AR T B A AR P R A S A R K
WK .

LA b5 N R G fd FH R B e ik, WL 2%,
TR Ti-6321 & & pPRHEREE R M = oA, 3L
HE R AN P M S G TR . A L AR
S PR 58 ) B AR Bk, 3 R0 E B AR T S R R
WEER DT, B SOV AR RE . AR A
FRUURS, ARG S S . A H BN A
Ti-6321 & & JF & T #E n#AGE B L 5 38R KR R g
I8 O AR GURIYE B 52 M (K AT 7257, AHTF 7 4t
Ti-6321 G &M, B FL T AN AR SR T & A AL 2R 7
X A4 R 4 SR M R 11 5 i LA

1 5 I

SR AR I F Eh 7 A 3 A LR B A PR R
AL 3 2 B AU I B & 2 085 mm
AR I Ti-6321 K& G MR, HRIRMIAL 2 53 A 45

It HEA: 2015-11-10

RAFEE RAA LTS gk 1 AE 1 s, HE
1A PAEH, AR SLI6 R I8 5 R U6 £ AR 4L 20N (at B) P
XN TR, FERAR B B AR b oy A 45 4] AR 1 55 il Al
Pk a #H, HAWIE o HHE =L 60%, K FHEAHEN
3 H AR 558 995~1000 C.

FIF RS BN 085 mm LA K Ti-6321 #& R 435
i BB I AS [R] RIUA% RSt B A, BT SR BRI A 3 T Ti n A
4N 940 °C, RIERTIA] 120 min. AR T 259

®1 Ti-632l KEESHEMB Y
Table 1 Chemical composition of Ti-6321 titanium
bars (/%)
Main composition Impurity
Ti Al Nb Zr Mo Fe O

Bal. 6.09 3.14 1.98 1.01 0.02 0.09
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Fig.1 Initial microstructure of Ti-6321 alloy billets
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Table 2 Heat treatment process of Ti-6321 alloy bars
No. Heat treatment Heat treatment process

1# Conventional annealing 900 C/1.5hAC
. 900 C/1.5hAC+

2# Dual annealing 960 C/15 h AC

3t S annealing 1020 C/1.5hAC

970 C/1.5hWQ+

4#  Solution annealing and aging 550 C/4 h AC

K2 Ti-6321 & @M AN [FIRE B AR T 5 1 2 A 21
Fig.2 Microstructures of Ti-6321 alloy bars after different deformations: (a) 50%, (b) 60%, (c) 70%, and (d) 80%
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Fig.3 Mechanical properties of Ti-6321 alloy bars after different

deformations: (a) tension property and (b) toughness
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Fig.4 Microstructures of Ti-6321 alloy bars after different heat treatments processes: (a) conventional annealing,

(b) dual annealing, (c) g annealing, and (d) solution annealing and aging
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Fig.5 Mechanical properties of Ti-6321 alloy bars after different

heat treatment processes: (a) tension property and

(b) toughness
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different heat treatments processes: (a, a’) conventional
annealing, (b, b’) dual annealing, (c, ¢') § annealing, and

(d, d’) solution annealing and aging
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Abstract: Ti-6321 titanium alloy billets were heated in the (a+f) phase region, forged in the deformation range of 50%~80% and
underwent conventional annealing. Then we can find that the microstructure types of original billets are not changed, but the elongated a
phase structure is crushed obviously. With the increasing of deformation, the degree of grain refinement is improved gradually, the
strength of bars increases and the impact toughness of bars decreases. The bars with 45 mm in diameter were heat treated by conventional
annealing, dual annealing, # annealing, and solution annealing and aging. The result shows that the microstructure and properties of
Ti-6321 alloy bars are sensitive to the heat treatment process. Therefore, we should select the optimum heat treatment method to achieve
an appropriate combination of strength, plasticity and toughness according to the special requirements.
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