EATECI 8 i mBEERMPIEIE Vol.51,  No.7
2022 4 7H RARE METAL MATERIALS AND ENGINEERING July 2022

TCA4/TC17 BB FRIBIEIELBLA R SR PR %ERE

IHE, AR A
(P k2 MoBR LS TR, B P64 710065)

B F: BXI TCAHTCL? R G GIT R TR I, JFEAT /Ml (400 C) fuffikif. Z5ARW, IR
MERT, $om X FREEALN S REMARLL R AE T R EF BN, TCA MFGZm XA LN Kk, TCL7 Ml R2mI X N2
o p oM, IRAEAMEER RN . BT RAEMAS SRR, B A X E 29T R &S, 1R
T BE B e 7E 400 CR, JRERECSK R rhr v LA IR 5 TCA BEM AR, (ERIEM AR LY TCL7 BM A — 2,

TCA/TCL7 LT WU R SR i W D R Tl A7 AR RO, TR S, B & TR 2GR TE .

KER: TR, TC4A/TCL7: EMAAR, &iRhifl
FEESES: TG442 Xk FRIRAD: A

X EHS: 1002-185X(2022)07-2716-05

BRBR G e SR 28 Tl b i 32 N A AT A
R B A o o i L« i 65 ol e R v U 5 P PR R
PRSI, BkA4 TCA FI TCL7 i T-7E iR N A BT
MIBLBR M R, 7828 M R B A B B R R T 82
TC4 K [a] TAEIRERIA 400 °C, #AENZ KL
KRB AR SN R fliE . TCL7 REMEIH 2 %
B AL T R 1 45 ) 20k i B AR ) i AR 25 R, B T
R ESHLE R B
RENUHEEL (HE3/ ) K, RAHLH R AR
PEE, BRI R IR R ORI, XA A R
P RE T SR Bk T 31k . TCAITCL7 Rtk &4 H &
SERPEAAL AT DA e [ 07 B AR S 75 3R, 1T HLE B
Pol 8 A AT 0 5, AT A R TR v R B L AR
R, A EEMEL ULHE BT . (EAE A BRI T 2
FEF A b ORL B TCA, TC17 k& 4%, Hub#F %
TCA/TCL7 ik & &M E L B JE% RIE /1.

SRR A B R B A S I e ) e e M A FE e e
) FE i T2, (R T SRRk A SRR 5 3
RE RS R AN, R RES R RE ST A
JRBEEL A AR MR, S BN E Bk M M g
KRR, R, AHEFCR 7 R B 75, B
-S4 F TCAITCLT Rtk & 44 K i B ik A
LM R B REHE T 20T, A TCAHTCLT Sfb
KA SRS R T T N RS %

Fs HEA: 2021-12-08

1 %

S i AR A TCA 1 TCA7 Ak & & tibt, HERDIR
BRBEEALFE, RS A 100 mm>60 mm><10 mm. 42
B 06 ¥ 4 K B 7 HDZ-15 Bt [k B0 %S FL 1 SRR
ML, BATIRKETT ) B0 F R & S0 80, BT
IR S HONINE B R 60 KV, HLFHIE 30 mA, X
FEHLU 380 mA, JEBSHFE 3 mm/s. 155 Uk S A0
BRI B EE . Mo )E, {8 Keller 3471 (12 mL
HF, 36 mL HNO; £l 42 mL H,0) 4T & . FIH b2
S (OM)MHF S (SEM) MR8 L AN A
DX 50 ZURA B At 7 1 AT 5% o P i A N
TCAITCL7 R K& 4 i T AR i S AN | AL B 1) 8
TR E , T Sk % T ¥ Bl 300 N, {R SR I 1A) % & A 10 s.

8 GB/T228.2-2015 (&)@ Mkl Hifilie 25 2
oy miRITTVE) AR S IR A, JREEAL T
E R AR R Ry, AR 3 ANREE, BrAhalEE
IR RS 1 Brzss M INSTRON 3382 Hi
T REM BRI WL AT mR Pk, Hoh, iR
R R G I A 400 °C, MAREEFR N 10757,

2 FERESH

2.1 BBELSH
TC4 k&4 )E T WA (atp) BAHES 402,

BEEWE: ExERRIEES (51975469) 5 IR FL AT R ETIE MR 5 H AR Bl 5K 5 s S 0SS (SKLABFMT-2019-04)

My RE Tk K2 gt e 5 B 1B X & 5 s 00 =P O 8 CAWI-22M09)

R NE 27 e RolE RS 3= R i E|

(YGS20213188) : Pz Al K% HFERFHIFT AL (2019QNKYCXTD1L)
TEF R FHE, 20, 1980 4FA4, W 4:, @I#ER, Wm REmRlRy S TR0, Bl P4 710065, Hi1E: 029-88382607, E-mail:

sgqwang@xsyu.edu.cn


http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20200533&journal_id=rmme
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20200533&journal_id=rmme
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20200533&journal_id=rmme
https://d.wanfangdata.com.cn/periodical/hkclxb2011z1025
https://www.sciencedirect.com/science/article/abs/pii/S0925838819331779
https://www.sciencedirect.com/science/article/abs/pii/S0925838819331779
https://link.springer.com/article/10.1007/s11665-020-04745-6
https://link.springer.com/article/10.1007/s11665-020-04745-6
https://link.springer.com/article/10.1007/s11665-020-04745-6
https://link.springer.com/article/10.1007/s40194-018-0627-1
https://link.springer.com/article/10.1007/s40430-021-02903-y?utm_source=xmol&utm_medium=affiliate&utm_content=meta

EHES: TCATCL7 T AR EE LA S U i hr i 1

* 2717

e
i . |
—1
1 20 ’
- - 28

KL il AR AR

Fig.1 Configuration and size of tensile specimens (mm)
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Fig.2 Microstructures of welded joint: (a) TC4 parent metal; (b) TC17 parent metal; (c) TC4 heat affected zone; (d) TC17 heat affected

zone; (e, f) weld zone
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Fig.3 Microhardness distribution of TC4/TC17 titanium alloy

welded joint
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Fig.4 Fracture position of welded joint in high temperature tensile

test
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Fig.5 Tensile stress-displacement curves at high temperature



ERE]

EHES: TCATCL7 T AR EE LA S U i hr i 1

= 2719 -

R1 EIXREBMESER TR

Table 1 Tensile properties of joints and base metal at high

temperature
Tensile Yield . Reduction of
Material strength, strength, EIOE;?OH' section,
Rm/MPa Re /MPa Z1%
570.30 458.61 21.49 39.16
TC4 575.74 463.67 21.08 45.24
570.46 461.42 18.22 37.19
945.06 774.11 12.46 21.23
TC17 928.22 747.72 13.74 29.44
915.24 745.35 12.50 19.44
572.82 481.48 13.62 38.37
Joint 584.66 481.76 15.52 35.59
577.38 482.16 13.57 34.39
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Fig.6 Tensile fracture cross section at high temperature: (a) close

to the fracture and (b) keep away from the fracture
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Fig.7 SEM morphologies of tensile fracture at high temperature: (a, b) TC4 base metal, (c, d) TC17 base metal, and (e, f) joint
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Microstructure and High Temperature Tensile Properties of TC4/TC17 Electron Beam
Welded Joints

Wang Shiging, Jiao Yingxiang
(School of Materials Science and Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: Electron beam welding was carried out on TC4/TC17 dissimilar titanium alloy, and tensile tests were carried out at 400 <C. The
results show that the microstructure of the heat affected zone (HAZ) and the weld are significantly different from that of the base metal.
The microstructure of the HAZ on TC4 side is martensite, and the microstructure of the HAZ on TC17 side is metastable £ phase, and
coarse columnar crystals are observed at the weld. Due to the dissimilar titanium alloy welding, the hardness of the heat affected zone on
both sides presents different trends, and the hardness is the highest in the center of the weld. At 400 <C, the tensile strength and yield
strength of welded joints are similar to those of TC4 base metal, but the elongation of welded joints is basically the same as that of TC17
base metal. There are few and shallow dimples with large size on the fracture surface of TC4/TC17 electron beam welding joint, which are
oval in shape.
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