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Fig. 1 Physical map of weld forming and testing
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Fig. 2 Schematic diagram of the tension specimen size
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Fig. 3 Variation curves of weld forming parameters with
different activated flux coating amounts. (a) weld
penetration and width; (b) weld forming factor
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Fig. 4 Microstructure of weld seam under different
activated flux coating amounts with the applica-
tion of longitudinal magnetic field. (a) 1 mg/cmz;
(b) 3 mg/cmz; (c)5 mg/cm2
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Fig. 7 Tensile properties of welded joint under different
activated flux amounts
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(b) pole figure

Xf HUAT TC R 7 R A8 A5 4 DX AR S 1w [ T
AKER, TGRS T, AREEIX ki i, A7t 404

XD, i W BREARAET, FREEIX Sk A
FEBC L, di STt I S e . e b R A7



KAEEVE, M NICL &R TH 6 & EEE LM EMA LT F ik 53

(@ B

Max=12.51

[eleclope N ]

(b) B &

10 TRIHEUFSEES 2 mg/lem’ FHELEH EBSD 458

Fig. 10 EBSD results of weld without magnetic filed at the flux coating amount of 2 mg/cmz. (a) grain orientation figure;

(b) pole figure

Gt oA iR, A TCRE R, RT3 R SE 43
9 12.924 8 1 17.176 pm, H AT WLRE S 845t i %ot
ri LA A6 PO B ), Al Ak Rk B 24. 8%, X T
T A A TR — 2, UERHRL A PERE 3R T R B 25 T
gi fh sk, LAk, L fENT BT & BE, Kl 9a FIE 10a
HR LT A B SRR A 2R S, T LD T 25 5T A&
WA W M v 28 S B L ORI R 6 T 2R
2. ZEGH NG IR SE Y ) 2 PR BB IE S, —
D7 T, PERZE AT LU ), b REnIe A%, Bl
L g, FEHI SR, B 1k ARS A
Ty —J7 T, 25 3 0T 850 S A B 38 i, DA T £
Jrbs AR B, R4k sk, % G & 9b AT 10b
(IR A 3, TCRESIT, A 198 BE I A A e 3 5
Ut B A A A K A BH S A R AT Sy 5 T 0
J&, SR AT R AR, FRARTE (0001) & T AR
PR S R, AT UL AR R A G, X U
WEPEIMER T T LAAAR ok RS A1, 18 1T DA i
mn AR AR K, SO MG AR R L R B A —

4 i

(1) 7£ A-TIG Bt B 5| AW, wn S5
TG PRI Z BV RCET, RO R RIS TR IS I AR, (H
BUY 20 KT o i oY 5245

Q) TEREHVER T, IS MRS 3 Bl 3 mg/em”
B, A% DX ) Stk B B A0 4L, FF 00 KR 3 3k i P i
PEREIS BRI, BLBTHThram B Al 1 R 55
52k 338 MPa #il 13.3%.

(3) TG 1) 5| A AN A0S H5 4 20 20 ) ) AR A
A, AEURT S 3 1 A X P 2R R, (i kL

AR T R AU, i SR ARTE (0001) ST B4R
KATH.

S5 30k

[1] Zhao X H, Zhang Y J, Liu Y. Surface characteristics and fatigue
behavior of gradient nano-structured magnesium alloy[J]. Metals,
2017, 7(2): 62 —173.

[2] Chang W, Shen Y P, Su Y Y, ef al. Grain refinement of AZ91
magnesium alloy induced by Al-V-B master alloy[J]. Metals,
2019, 7: 1333 — 1344.

[3] Karakulak E. A review: past, present and future of grain refining
of magnesium castings[J]. Journal of Magnesium and Alloys,
2019, 7: 355 — 369.

[4] Zhang D T, Mayumi S, Kouichi M. Microstructural evolution of a
heat-resistant magnesium alloy due to friction stir welding[J].
Scripta Materialia, 2005, 52: 899 — 903.

[5] Liu HT, Zhou J X, Zhao D Q, et al. Characteristics of AZ31 Mg
alloy joint using automatic TIG welding[J]. International Journal
of Minerals, Metallurgy and Materials, 2017, 24(1): 102 — 108.

[6] Munitz A, Cotler C. Electron beam welding of magnesium
AZ91D plates[J]. Welding Journal, 2000, 79(7): 202 — 208.

[7] Zhao X Y, Tan C W, Meng S H, et al. Fiber laser welding-braz-
ing characteristics of dissimilar metals AZ31B Mg alloys to cop-
per with Mg-based filler[J]. Journal of Materials Engineering and
Performance, 2018, 27: 1427 — 1439.

[8] Sevvel P, Jaiganesh V. Impact of process parameters during fric-
tion stir welding of AZ80A Mg alloy[J]. Science & Technology of
Welding & Joining, 2016, 21: 83 — 90.

[9] HAMRRE, X, XBUH. BEA SARHEOR BT S BUIR 5 R 2 0], A
T T2, 2010, 39(13): 124 — 128.

Hu Yaobo, Zhao Chong, Deng Juan. Research status and pro-
spects of magnesium alloys welding technology[J]. Hot Working
Technology, 2010, 39(13): 124 — 128.

[10] /M, IR, B, 4. 361k TIG SR BTt R [J]. HLAE T


http://dx.doi.org/10.3969/j.issn.1001-3814.2010.13.041
http://dx.doi.org/10.3969/j.issn.1001-3814.2010.13.041
http://dx.doi.org/10.3969/j.issn.1001-3814.2010.13.041
http://dx.doi.org/10.3969/j.issn.1001-3814.2010.13.041

54

B &

2

i 41 %

(1]

[12]

[13]

[14]

[15]

[16]

TEbERL, 2013, 37(8): 1 — 4.

Peng Xiaoyang, Ling Zemin, Liao Juan, et al. Research progress
of A-TIG welding[J]. Materials for Mechanical Engineering,
2013,37(8): 1 — 4.

KB, FhIIE, B, S B R R TG PR R X Q235 MRS
G BRI K TIG SRLERYFZ IR [J]. AR 42317, 2018, 39(5):
92 —96.

Zhang Yong, Sun Linlin, Tang Jiacheng, et al. Effect on liquid
metal surface tension and TIG weld bead properties of Q235 steel
by high silicon flyash[J]. Transactions of the China Welding Insti-
tution, 2018, 39(5): 92 — 96.

TKICHR, B G JE BT MR X BE S 4 A-TIG B B3
M [J]. 4542447, 2011, 32(9): 37 — 40.

Zhang Zhaodong, Cao Quanjin. Effects of metal activating fluxes
on A-TIG welding of magnesium alloy[J]. Transactions of the
China Welding Institution, 2011, 32(9): 37 — 40.

FGER, TR AR, W, 55 UL A-TIG J54% TieAI4V [ HLIT
F1R [3]. J542241, 2017, 38(10): 6 — 10.

Gao Xiaogang, Dong Junhui, Han Xu, ef al. Arc behavior of fluor-
ide effects in the A-TIG welding of Ti6Al4V[J]. Transactions of
the China Welding Institution, 2017, 38(10): 6 — 10.

Qin B, Ying F C, Zeng C Z, et al. Microstructure and mechanical
properties of TIG/A-TIG welded AZ61/ZK60 magnesium alloy
joints[J]. Transactions of Nonferrous Metals Society, 2019, 29:
1864 — 1872.

Demchenko V L, Yurhenko M V. Structure and properties of the
welded joints of single-type polyethylenes formed under the ac-
tion of constant magnetic fields[J]. Materials Science, 2017,
53(2): 186 — 193.

Hu S P, Chen L P, Zhou Q, et al. Effects of compound magnetic
field of pulsed and alternate field on solidified structure and
mechanical properties of AZ31 magnesium alloy[J]. Special Cast-

ing & Nonferrous Alloys, 2018, 38: 303 — 308.

[17]

[18]

[19]

[20]

(21]

I e, BN, XUBE, . WS TR BE G AR L o7
BERYSEM [7]. FR452441, 2011, 32(4): 79 — 82.

Su Yunhai, Wen Xiaobo, Liu Duo, et al. Effect of magnetic field
current on fatigue properties of magnesium alloy welded joint[J].
Transactions of the China Welding Institution, 2011, 32(4): 79 —
82.

IRUHE, FEMRSC, TR, GF. REAAEI T B A ARk T 2
REAYASTL [J]. JRa1, 2013, 34(3): 85 — 88.

Su Yunhai, Jiang Huanwen, Qin Hao, ef al. Forming charactreist-
ics, microstructure and properties of mangnesium alloy during
TIG welding under magnetic field[J]. Transactions of the China
Welding Institution, 2013, 34(3): 85 — 88.

DL, T, BUEH, 4. GTAW SN S22 A 1) 437 ) BB
THEBCH AR AT RS20 [D]. 43 )8 2440, 1993, 35(3): 330 —
333.

Luo Jian, Jia Tao, Yin Xianqing, et al. Numerical calculation and
influence of the external intermittent and alternative longitudinal
magnetic field in stainless steel GTA welding[J]. Acta Metallur-
gica Sinica, 1993, 35(3): 330 — 333.

Marya M, Edwards G R. Chloride contribution in flux assisted
GTA welding of magnesium alloys[J].
2002(12): 291 —298.

T DA RESAE T B AR e A ol S A Tt A A A B i 3l
FEPERIBESY (D). TLFH: R PH L R, 2018.

Li Yuhang. The heat transfer and fluid flow characteristics of

Welding Journal,

welding arc and weld pool for magnesium alloy under applied
longitudinal magnetic field[D]. Shenyang: Shenyang University of
Technology, 2018.

FE—EEE: IR, 1982 AEHA:, WA FENFEES
SRS ; & RIESC 7 K Email: 44384244@qq. com.
BEMEE B N 4 AW, BIBEZ, L0584 S0 ; Email:

su_yunhai@sut. edu. cn.

—_
=

(éﬁ$ﬁ IEJ/L.\*E)


http://dx.doi.org/10.12073/j.hjxb.2018390130
http://dx.doi.org/10.12073/j.hjxb.20161026007
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
http://dx.doi.org/10.12073/j.hjxb.2018390130
http://dx.doi.org/10.12073/j.hjxb.20161026007
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
http://dx.doi.org/10.12073/j.hjxb.2018390130
http://dx.doi.org/10.12073/j.hjxb.20161026007
http://dx.doi.org/10.12073/j.hjxb.2018390130
http://dx.doi.org/10.12073/j.hjxb.20161026007
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:44384244@qq.com.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.
mailto:su_yunhai@sut.edu.cn.

