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the specimens. At the same time, electric current is applied to the specimens
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which are in plastic compression deformation. After welding, the joint

Received: October 12, 2020 strength is evaluated by tensile tests. The results show that for the small dies,
Accepted: November 6, 2020 the optimal thickness reduction corresponding to the maximum fracture load
Published: November 9, 2020 for a given current intensity exists. And the fracture mode changes from
Copyright © 2020 by author(s) and Open shear failure mode to fracture failure mode. While for bigdies, the fracture
Access Library Inc. failure load is greatly increased for the increase of welding area, and the frac-
This work is licensed under the Creative ture mode is only fracture failure mode.

Commons Attribution International
License (CC BY 4.0). .
http://creativecommons.org/licenses/by/4.0/ SUb]eCt Areas

Electric Engineering

Keywords

Electrically Assisted Pressure Welding, Titanium Alloy Plate, Solid State
Welding

1. 51§

BESEARE. W, mtker. SREM|. TEHELH. £
A PELF . RIA R VE SR SRR R, 2 B 0 IR LT A
L) BT B RE ARSI L] HERE SRR R, RS AL
FALANMEAL, LR R 1 AT B Ml . BN RAL, AL SHIIE T T
RO EEOR (2] T ERE ERIERE, — 5 IE 1A e R R BOR

DOI: 10.4236/0alib.1106892 Nov. 9, 2020 1 Open Access Library Journal


https://doi.org/10.4236/oalib.1106892
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1106892
http://creativecommons.org/licenses/by/4.0/

Y. F. L, Y.L Yang

K&, WHOLIE . BT AR B T IIURSE, 5 —J7im, H R E A R L)
FERAE 5 1 15 O [ B 742 USRI FE R HT Y o R A B 1 7 ] AR AR Ay — b
WHVREETTE, IESLEE A AMEE K2 RE . MRS BA RIER &
A LA TR AR N AR RO ) SRR S, A
IR RO AT 1 LR S AT 5

PRI AR B8 e 0 743 425 78 2 R R 2 o R LA 10 A O A L S5 11 1
RSB, FERUIGIRL R R R B3R i 5 19 HRE 0 AL AR R % Bl g
7113] [4] [5] [6], fedt ASEELE SRR KT 4 &, COs IR T m I L
AFEHERE . Peng [7]55 e el A HIZIR AT 0%, WFJT SS316L A
BN U 4B B AR (0.1 mm A1 0.15 mm) MIEMER: T2, JE04T 7 &Rl
IRESH (RIS B SRS T) . IR TR B MR ER R . Ng (8]
SERRINSEEL T (0.127 mm) R F S8 ASAR A S AR 22 TR HLR A B Bl
AR, 2R R IRA T B2 r A B e D AR AR SR BRI SR B, J
ENAELHI IR . Li S8 [9) R R L BOR BIIR% 1 mm JEER & SR, 8
IR S 4 (OM Al EBSD) 73 Bt A B, iZAR 58 e il 4%t T ATz Bk & 4 11
RUFIFZESR . ASCETAIIBIL0], Ty DRSSO FoXT 5, AT HIA
Gl B IS 77 [ AR AR RS AR Sk ROT ISk s B AR, DAE BEVR A S B
fiZ AR T AR L

2. PRI R 755%

WEIZEH 1 mm JFH) Grade 1 8k& B ELHIBCAIT SN R, H 32221y
W31 Fm. BARSTN 120 mm x 10 mm x 1 mm. SEUGET, A EEXHRAE
BEATIE Ve AR BRIl

LA B S )R e S ae 3 BRI (91 A 1) s ke, SRR
HRC > 60 MNP RHR A fy T A, AT B R Rt AR X I ) A ALK
NSk, Bk re M HARIIPER . O 1 BB R R B I S i Sk v RE R 52
i, ASHIE FER PR AS ) ROST 0 B Sk (N B ShAN R e k) #0478 . X /N
Sk BRI 2 mm BEETE (K 1(b)s XTIk, A S T R T A 4
—KEHN 4mm K G (K 1()), ZFERT B RS R A3 A i AR

FEM R, E el AR N2 100 N BITRE ), Wi fR
SRR 5 1 0RE 2 T (Y R G ik, 6 G e AT 18] 7 25 K AE, #R)5 PA 12 mm/min
57 A% T 0 A5 R A Tt il 1) P ) LA B KRR R, Tt n s 7 ) [R) e ik
RO I P F BN 455 SN [ 10 s BUIESEFRIR. X T/ s Sk Sk 06 Jti n LR
SRIETY 1.4 KA, K SRR N A FIAT SR 2.8 KA, IXRE/N RSk B
2 SCHRLVER LB R T KRR, andk 2 Fos. Bk, ASC, wIAR s

Table 1. The nominal chemical compositions of Grade 1 Ti alloy (mass fraction, %)

F 1. Grade 1 KEEUEHT RE D E %)

Ti C Fe H N o

PN <0.1 <0.2 <0.015 <0.03 <0.18
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Figure 1. (a) Schematic of the experimental set-up, (b) small die and (c) big die
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Table 2. Parameters of welding experiment
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FAL YO SN S A JERER% & R
(kA) (mm) (%) (A/mm?)

0.9 432 56.5
14 1.1 50.5 50.5
(IE3K) 1.3 56.7 47.9
1.5 67.2 46.8
1.3 38.7 44.0
28 1.5 43.8 43.1
CRHEK) 1.7 47.8 425
1.9 53.0 41.7
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Figure 2. Calculation of current area

2. ERERNHTE

Figure 3. Appearance of welding samples
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Figure 4. (a) Pressure load; (b) maximum temperature curves of welding process
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Figure 5.
5. (a)

(a) Shear fracture; (b1) and (b2) tensile fracture
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Figure 6. Fracture load distribution in tensile tests
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Figure 7. OM images of joint cross section
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Appendix (Abstract and Keywords in Chinese)
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