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Configuration of the experiment system
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Fig.2 Schematic diagram of piezo drive short-circuit
transition principle
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Table 1 Piezo-driven DCEP GMA short-circuit transfer
experiment parameters
JPe JRERIRIA JEHURH A HZ i 1EF [E) ¢/ms
1 100 40 10
2 100 50 10
3 100 60 10
4 100 70 10
5 100 80 10
6 100 100 7.5
7 100 110 7.0
8 100 120 6.5
9 100 130 6.0
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Fig. 3 40 Hz-10 ms piezo-driven short-circuit droplet transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)
approaching weld pool; (e) short-circuiting and necking; (f) ending the transition
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Fig. 4 60 Hz-10 ms piezo-driven short-circuit droplet transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)
pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Fig. 5 80 Hz-10 ms piezo-driven short-circuit droplet transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)
pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Fig. 6

100 Hz-7.5 ms piezo-driven short-circuit droplet transfer. (a) initial stage; (b) starting locking; (c) releasing wire;

(d) pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Fig. 7

130 Hz-6.0 ms piezo-driven short-circuit droplet transfer. (a) initial stage; (b) starting locking; (c) releasing wire;

(d) pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Table 2 Piezo drive DCEN-GMA short-circuit transfer
experiment parameters
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Fig. 8 Piezo-driven 40 Hz DCEN short-circuit transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)
pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Fig. 9 Piezo-driven 50 Hz DCEN short-circuit. (a) initial stage; (b) starting locking; (c) releasing wire; (d) pushing the
droplet; (e) contacting melting pool; (f) ending the transition transfer
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Fig. 10 Piezo-driven 60 Hz DCEN short-circuit transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)
pushing the droplet; (e) contacting melting pool; (f) ending the transition
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Piezo-driven 100 Hz DCEN short-circuit transfer. (a) initial stage; (b) starting locking; (c) releasing wire; (d)

pushing the droplet; (e) contacting melting pool; (f) ending the transition

3 %k

(1) 7EFH i DCEP-GMAW 53 2, 56T R Hi 3K
NAAR TR — K" B S A R,
FEURFRAT 1 W 22434 52 3] 3= g4 il

(2) Fs HL 9K 2l Jd o oL AL PRAE TR B b AR 22
R 22 Bt — g B AR, S22 RETUR Y AR RS2 i IR
SR ARE, B0 IA AT 55 0 b i, 0 A [ s
TAAL TR, MATTE— 2541 1 BB AT 1

(3) ¥ 1HETR DCEN-GMAW 424 15 ., i HL
BN AT | AT A ARASREE U B 2, [l A
HL YL T A Eb TG Hs H B0 B e o YR 8 ) 2
151, FELOICRS U Pt Bl 2 B S .

S 3Lk

[1] DebRoy T, Wei H L, Zuback J S, et al. Additive manufacturing of
metallic components-process, structure and properties[J]. Pro-
gress in Materials Science, 2018, 92: 112 —224.

[2] REVLVE, BRI, ARk, 5. An SIHE A4 ] 1 1 90 IR BL e AT 2 1l

TR THIT R [9]. =S HOR, 2015, 58(23): 80 — 85.
Xiong Jiangtao, Geng Haibin, Lin Xin, et al. Research status of
electric arc additive manufacturing and application prospects in
aerospace manufacturing[J]. Aerospace Manufacturing Techno-
logy, 2015, 58(23): 80 — 85.

[3] MRS, PNLLAE, 28, 25, Al-6.3 CuAC-GTAW Hi K3 i IE
RS AT (7], #i 4 m AT RS TR, 2017, 46(5): 1359 — 1364,
Cong Baogiang, Sun Hongye, Peng Peng, e al. Porosity control
of wire + arc additively manufactured Al-6.3Cu alloy deposition
using AC-GTAW process[J]. Rare Metal Materials and Engineer-
ing, 2017, 46(5): 1359 — 1364.

[4] B}, RAGAE, BRIV, 5. SA06 4544 TIG 2251 -r s b4 il
1 T 25 [J]. BPRFTRE, 2017, 45(3): 66 — 72.

Huang Dan, Zhu Zhihua, Geng Haibin, et a/. TIG wire and arc ad-
ditive manufacturing of 5SA06 aluminum alloy[J]. Journal of Ma-
terials Engineering, 2017, 45(3): 66 — 72.

[5] ‘Derekar K S. A review of wire arc additive manufacturing and ad-
vances in wire arc additive manufacturing of aluminium[J]. Ma-
terials Science and Technology, 2018, 34(8): 895 —916.

[6] L&, HEgILsg, XY, S5 v 4 ) ik B R i A 5T AR S e
B AT T2, 2015, 44(1): 6 - 8.

Jia Jianping, Bi Kaiqiang, Liu Dan, ef al. Research status and pro-
spect of cold metal transfer[J]. Hot Working Technology, 2015,
44(1): 6 — 8.

[71 HE,3K)E, B, & BT Eotny GMAW i i %
SRR (7], AR, 2017, 38(6): 33 — 36.

Xiao Jun, Zhang Guangjun, Chen Shujun, et al. Decoupling con-
trol of metal transfer in GMAW by pulsed laser irradiation[J].
Transactions of the China Welding Institution, 2017, 38(6): 33 — 36.

[8] Chen SJ, Jia Y Z, Xiao J. Double-sided pulsed laser driven metal
transfer in GMAW/[J]. Journal of Manufacturing Processes, 2020,
49: 196 — 203.

[9]1 Zhang X, Gao H, Zhang G. Current-independent metal transfer by
utilizing droplet resonance in gas metal arc welding[J]. Journal of
Materials Processing Technology, 2020, 279: 116571.

[10] FanY Y, Fan C L, Yang C L, et al. Research on short circuiting
transfer mode of ultrasonic assisted GMAW method[J]. Science
and Technology of Welding & Joining, 2012, 17(3): 186 — 191.
Fan Y Y, Yang C L, Lin S B, et al. Ultrasonic wave assisted
GMAW][J]. Welding Journal, 2012, 91(3): 91 — 99.

Chen C, Fan C, Cai X, et al. Characteristics of arc and metal

(11]

[12]
transfer in pulsed ultrasonic-assisted GMAW(J]. Welding Journal,
2020, 99(7): 203 — 208.

FE—EE HIE, b, WAL TN, FENEEE
Bk 5 e A0HST ;. Emial: jun.xiao@bjut.edu.cn.
BEEE: AR, 202, WMERA SN, FENFEH
SR BRI IREE T PR © R IR 200 2
%4 ; Email: sjchen@bjut.edu.cn.

(Yw%5:  HE%ZA)


http://dx.doi.org/10.16080/j.issn1671-833x.2015.23/24.080
http://dx.doi.org/10.11868/j.issn.1001-4381.2015.000552
http://dx.doi.org/10.14158/j.cnki.1001-3814.2015.01.002
http://dx.doi.org/10.16080/j.issn1671-833x.2015.23/24.080
http://dx.doi.org/10.11868/j.issn.1001-4381.2015.000552
http://dx.doi.org/10.14158/j.cnki.1001-3814.2015.01.002
http://dx.doi.org/10.16080/j.issn1671-833x.2015.23/24.080
http://dx.doi.org/10.16080/j.issn1671-833x.2015.23/24.080
http://dx.doi.org/10.11868/j.issn.1001-4381.2015.000552
http://dx.doi.org/10.14158/j.cnki.1001-3814.2015.01.002
http://dx.doi.org/10.11868/j.issn.1001-4381.2015.000552
http://dx.doi.org/10.14158/j.cnki.1001-3814.2015.01.002

	0 序言
	1 试验系统
	1.1 系统结构及控制系统
	1.2 试验方法

	2 试验结果与分析
	2.1 压电驱动DCEP-GMA短路过渡
	2.2 压电驱动DCEN-GMA短路过渡

	3 结论
	参考文献

