EOVLE-S Sk BEERMRBSIE
2016 4F 11 A RARE METAL MATERIALS AND ENGINEERING

FEEEEX TC21l k& & SIEFR1E8E
K B 4 38 B ) SR M Y 22 ) AR 12

FOALEME R B B, BXE

(AL TR b AR BOR B i3 %, Jbxt 100081)

o OE: BT TR REER TC21 Ska e h BRIZNE M, Iy A NEL GRS, PR T hBEREXNZNE
J 405 1k B 2 L A8 A BT IO (K 50 . S5 R AR R A AR R IR, 2 A TC21 k& & R )= 52 0.57 um
W52 F 6.49 pm; (EZNE IR T, AR HIUBEE Fr = T8RN, S0 A, 0 28 2 A8 S B R AR S 0 e 5

\Vol.45, No.11
November 2016

PRSI IR & F 1, )2 EHRREAE FZ RN, g R U U R, MR AT YRR R s, B R

2 ) ¢ AR B D) UK 38 e
K TC2LEkE 4 HEUY, IR MERE,
FEESES: TG146.2°3 XREFRIRAS: A

76 T ) BUB P
YEHS: 1002-185X(2016)11-2953-06

HEEBA A . %R M. iR
SEA SR RE, DRI LE A S R S AR B T M
{EL DR AR F) o S 26 1 AR () AL BE o, L AE ik
i R LA BN S N ) B kAR 4 AT D) R 84k
BT, PRI, R A S BTV .

H M C. Zener F1 J. H. Hollomon™¥F il 2 i T4
Ja, RLERETYAT P RA R TR AR, BETARE
S OO R 1) B A He 4 P R A FL 48 74 BT ) ok
FRe 7 REMI, HAPILLIX TCA 86 & 1B Fi i N
J"3Z . Chao Zheng %5 NPIRF 5t T /7 J2 5 B Xt TC4 2k A
SNSRI, GRKH, TC4 HKE &M
YU R R A b 2 v B B ek /N T 38 O, T 2 A R AR
EPAR M. D. G Lee AP T TCA £k & 411
FZ SRR 3 ML sh S ERE. 451K
B, AFIHZ TCA K& & 48 F4 8T V) U i s B AK
WO SAL.,. FEHAL. WEHL . X. G Liu %
NVIBFFL T TCA £k 4 7 2 RS 4 4L 5 25 T 47
Re. ZEREW], 7ENAZZE 4000 st &M, AIETY)
RS HLA T 2 HHLRE, M ZHA T HA
SURSMEA ] 5, ERN AR 6000 st &METR, 4Ty
T R A H AR B HARRE, e/ EHL
PR AT H R RGE . L. E. Murr 25 AP T 3
T8 ok SEIG H TCA K& & H0AR 1 48 AR BT D)5 R AIE . &5
AR AR R, ARSI B

Y HER: 2015-11-03

%z, TEEEREIN.

TC21 (k& &2 EMA B E B (atp)
PitRER & 4, & BT RE SR E S & T aa 1%
PEREVC BB IF 1Bk & ez — 07, o NIt 7 [
HIREX TC21 Bh& &AM Iy 2 Re s . B 5%
RIEHEE ST p LA EEFZHS, G B
Tt B AT TE W T o A, BRI alp R
HIEGHGMLL, & &My E B Rm. R
) 21 2% NV g 7 [ I R TC21 Bk A 4 B ML 4
DR . S5 TR, [ VAR I KAE TR oo (LA
BNz sy, HLVEBEMNYE, (HIFAREE B RN
2 LN &l R S s e YN L
T A TC21 KA & WA S 45 1 RN
RO o SE IR VA T AR A, ARG
ST EHL N o FZEER N, SRR, LY
s VAR AR T A S, A SRR S EIE o M
SEYERN, pEAHS R RAE o B R,
SRS PR, MO

ZE AT RUREL, HArHE X TC21 k& &M 7t
2 B A v fE AR T T2 S A RN A 7 S R
SO, A OB AS R4 T B L 4 B U S K T 5
BEA R IE . A I TR i A S T R
TC2L kA& F )2 vE FE iR %, it — Dot 74
Pt B 75 TR 4 1 R B 246 3 BY U iU

fEZRN: ¥+, L&, 1992 4, WikAg, JERBE T RFAME4EE, dba 100081, Hif: 010-68913951, E-mail: 793250484@

gg.com



* 2954 -

WA SR ELS TR

45 3%

1T 5 I

A TS 0 SR AR AL g A s S AR 7 B £ it
M) a+p PIFHIXBOE R TC21 k&4, HA UL 1
FiR, WORALERMWE 1R, HERH, JFiGH5
FHTIRES L, SRR o M FEIR o FHAT B A
AR o 8 8E K G ARV S & 2 1) B %78 KUN(945+5) C.

AR T 3 FhivkbE AR, b L1, L2, L3
SR 3 M R T Z . Bk T2 nE
2 fivR. Hd, AR HEEZ N 120 Clmin, I
AHAEHEZEL N 5 Clmin, 18I EHERL N

F1 TC2QLHKAEESLKERS
Table 1 Chemical composition of the TC21 titanium
alloy (w/%)
Al Mo Nb Sn Zr Cr Fe Si Ti
6.2 296 208 206 202 125 0.05 0.02 Bal.
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Fig.1 Optical microstructure of TC21 Alloy
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Table 2 Heat treatments of TC21 alloy

Designation Heat treatment
L1 1000 ‘C/1hAC
L2 1000 ‘C/1hFC
L3 1000 C/1 h SFC
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Fig.3 Relationship between ultimate yield strength and
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Fig.4 True stress-strain curves of different microstructures of TC21 alloy: (a) 2000 s, (b) 2500 s, and (c) 3000 s
=4 REBHELF TC2L REEHIBNISELEERE
Table 4 Dynamic compression properties of the TC21 alloys with « lamellar microstructures
. . Flow strength/MPa Strain/% Energy absorbed/MJ m™
Designation x) x) 1 x) 1 1 x) ") ")
2000 s 2500 s 3000 s 2000 s 2500 s 3000 s 2000 s 2500 s 3000 s
L1 1560 1591 1672 12.12 13.36 12.85 178 201 203
L2 1427 1405 1525 14.04 16.48 13.89 191 221 194
L3 1358 1403 1488 15.59 21.06 15.74 201 286 220
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Fig.5 \oltage-time curves of TC21 alloys with lamellar microstructures under forced shearing: (a) 18.3 m/s,
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Fig.6 Loading time of TC21 alloy with lamellar microstructures
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Fig.7 Optical microstructures of the adiabatic shear bands
observed in TC21 alloys at impact velocity of 23.7
m/s: (a) L1, (b) L2, and (c) L3
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Effects of Lamellar a Thickness on Dynamic Mechanical Properties
and Sensitivity to Adiabatic Shear Banding of TC21 Alloy

Jin Dan, Cheng Xingwang, Zheng Chao, Yang Kaiwen, Peng Meiqi
(National Key Laboratory of Science and Technology on Materials under Shock and Impact,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: The o lamellar microstructures with different thicknesses were obtained by proper heat treatments of TC21 alloy, and the
dynamic mechanical properties and sensitivity to adiabatic shear banding were investigated by the Split Hopkinson Pressure Bar. The
results show that the thickness of lamellar o increases from 0.57 to 6.49 um with the decreasing of the cooling rate. Under the dynamic
compression condition, the dynamic strength decreases as the thickness of lamellar o increases; while the dynamic strain exhibits an
opposite trend. Under the dynamic shear condition, the sensitivity to adiabatic shear banding increases with the decreasing of the thickness
of lamellar o at the same impact velocity, and the sensitivity to adiabatic shear banding increases for the same microstructure with the
increasing of impact velocity.

Key words: TC21 alloy; lamellar microstructure; dynamic mechanical properties; sensitivity to adiabatic shear banding
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