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R Mg Si Fe Mn Cr Al
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ity 4.9 0.04 0.12 0.14 0.012 A
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Table 2 Welding parameters

bzl FERRTIA PR UV R HEH I v/ (cm min ) 2% n/min

TR 256 23.5 60 0

7 256 23.5 60 100

) 233 23.5 60 100
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Microstructure of 6005A-T6 aluminum alloy. (a)
cross-section of the base metal; (b) the second
phase in coarse-grained microstructure; (c) the
second phase in fine-grained microstructure

Fig. 2
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Fig. 3 Microstructure of 6005A-T6 aluminum alloy MIG
joints. (a) morphology of the cross-section; (b)
microstructure of the WZ; (c) microstructure near
the fusion line
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Microstructure near the fusion line on the surface
of the weld. (a) sampling location and EBSD
selection; (b) surface coarse-grained joints; (c)
surface fine-grained joints
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Fig. 5 Microstructure of the PMZ. (a) surface coarse-
grained joints; (b) surface fine-grained joints
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Fig.6 EDS of the PMZ microstructure. (a) EDS of
liquation crack; (b) EDS of liquefied grain
boundary
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Fig. 7 Mechanism of liquation crack formation. (a) weld
pool; (b) aggregation of low melting components;
(c) liquid channel; (d) liquation crack
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Fig. 8 S-N curves. (a) surface coarse-grained joints; (b) surface fine-grained joints
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interruption zone

3 Hib

(1) BF R ZHLURASST 6005A FiA 4 MIG #
Pk WAk G 25, BEAE 3R 2 0L S A 2L 42
KA 7 A ARSI, SRR A ZUR S ]
DI/ 28 7

(2) 22 HL it 4 20 A B 20 AR |
WAL= A R AR 2, [ R RS L
FHETBUIN, A AR A R R, BRAR T A A
BRI 1 BE Ty, R M MA A S A Ak
B pa ) TR,

(3) PR32 ML AL 28 B AL SR SR R 9 55
T AR AT RE I SR, XSk g8 5 PR RE F AR AR
Wi, 761 x 107 JEFRFEIUCT, 22 J2H0 b Sk B 25

BEN 93 MPa, 241 itk 9 55758 B 107 MPa.

S5 3k

[1] R, 248, A%, 5. B a R 2 RE G Tkih MIG JfHaEk

PLUAEREMT [1]. #4224, 2019, 40(11): 61 — 67.
Dong Xiaojing, Li Huan, Yang Lijun, et al. Microstructure and
mechanical properties of pulse MIG aluminum alloy welded joints
by means of a novel multi-strands composite welding wire[J].
Transactions of the China Welding Institution, 2019, 40(11): 61 —
67.

[2] Wang Y, Wei B, Guo Y, et al. Microstructure and mechanical
properties of the joint of 6061 aluminum alloy by plasma-MIG
hybrid welding[J]. China Welding, 2017, 26(2): 58 — 64.

[3] Qi Guangbin, Dong Honggang, Yang Jiang, et al. Texture and

mechanical properties of metal inert gas welded 6082-T651 alu-


http://dx.doi.org/10.12073/j.hjxb.2019400289
http://dx.doi.org/10.12073/j.hjxb.2019400289

20

B &

2

i % 43 %

(6]

[10]

(1]

[12]

minum alloy joints[J]. China Welding, 2021, 30(1): 1 — 12.
Rz, ERA B, . L TIRIRILLE 7075 6858
T-MIG & & 45 45 PR arUB A (7] B8 24l 2018, 54(4):
547 — 556.

Shao Yingkai, Wang Yuxi, Yang Zhibin, et al. Plasma-MIG hy-
brid welding hot cracking susceptibility of 7075 aluminum alloy
based on optimum of weld penetration[J]. Acta Metallurgiga Sin-
ica, 2018, 54(4): 547 — 556.

Huang C, Kou S. Liquation cracking in partial-penetration alu-
minum welds: Effect of penetration oscillation and backfilling[J].
Welding Journal, 2003, 82(6): 184 — 194.

EAR, 205, ke, 5. MR e2rh SiotR & RN A Sk R
U R R HLIE [7]. A5, 2020, 41(1): 55 - 60.
Wang Jun, Li Fang, Zhang Yuelong, et al. Effect of Si content in
welding wire on crack sensitivity of aluminum alloy and its mech-
anism[J]. Transactions of the China Welding Institution, 2020,
41(1): 55 — 60.

T BN, JRLTHE, TRAENE, S BRI X FE AL BRI AR
B HE LB [J]. R4, 2019, 40(5): 84 — 88.

Yu Zhaohui, Yan Hongge, Yan Junhui, ef al. Characterization and
formation mechanisms of continuous porosities-llike cracks in the
heat-affected zone[J]. Transactions of the China Welding Institu-
tion, 2019, 40(5): 84 — 88.

Dong P, Li HM, Sun D Q, et al. Effects of welding speed on the
microstructure and hardness in friction stir welding joints of
6005A-T6 aluminum alloy[J]. Marerials & Design, 2013, 45:
524 —531.

Ji S D, Meng X C, Liu J G, ef al. Formation and mechanical prop-
erties of stationary shoulder friction stir welded 6005A-T6 alu-
minum alloy[J]. Marerials & Design, 2014, 62: 113 — 117.

KA, HR, EA. 553514 6005A 576 4 RUb MR AL
ST 7). FEEERAAR, 2012, 33(8): 60 — 64.

Zhang Jian, Lei Zhen, Wang Xuyou. Welded hot crack analysis of
6005A aluminum[J]. Transactions of the China Welding Institu-
tion, 2012, 33(8): 60 — 64.

XIRCE, Phfik, ZEBR, 5. 6005A-T6 A& S HiEEE ek 4l
LSRG FFERE (7). APRHEIR, 2021, 35(2): 2092 — 2097.

Liu Jingxuan, Shen Jian, Li Xiwu, et al. Microstructure and fa-
tigue properties of friction stir welded 6005A-T5 aluminum
alloy[J]. Materials Reports, 2021, 35(2): 2092 — 2097.

Liu Haobo, Yang Shanglei, Xie Charjie, et al. Mechanisms of fa-
tigue crack initiation and propagation in 6005A CMT welded

[13]

[14]

[15]

[16]

[17]

(18]

[19]

joint[J]. Journal of alloys and Compounds, 2018, 741: 188 — 196.
Birol Yucel. Impact of partial recrystallization on the perform-
ance of 6005A tube extrusions[J]. Engineering Failure Analysis,
2010, 17(5): 1110 —1116.

HOZVE, R, e 9%, 45 8URI S MEXT 6005A 486 4 fb
[ JE T P REAYSEZ IR D). APRMIFST 241, 2018, 32(10): 751 — 758.
Shen Pengyang, Tang Jianguo, Ye Lingying, et al. Effects of mi-
crostructure heterogeneity on intergranular corrosion susceptibil-
ity of Al-alloy 6005A[J]. Chinese Journal of Materials Research,
2018, 32(10): 751 — 758.

TRAMS, AR, AR, 55, AL IR AT 2011 S84 S M
J12E SYIHIVERRIISZ IR [J]. B85 40 THAR, 2020, 48(7): 24 —
27.

Zhang Dapeng, Wang Shuncheng, Zhou Nan, et al. Effects of
coarse-grained on mechanical properties and cutting performance
of lead-free 2011 aluminum alloy extruded bar[J]. Light Alloy
Fabrication Technology, 2020, 48(7): 24 —27.

XUHS, 358 BE, MBI, 5. HEUR S PEXTEE & A5 X A
IYFEIR [J]. L7 B 24, 2015, 34(3): 181 — 188.

Liu Cong, Yuan Dingwang, Yang Xiubo, et al. Effects of micro-
structure heterogeneity on crack behaviors in the welding zones of
aluminum alloys parts[J]. Journal of Chinese Electron Micro-
scopy Society, 2015, 34(3): 181 — 188.

Z2f] SR G S APRHE LS SARIEE M), bat 1648 Tl R
#t, 2019.

Li Xuechao. Microstructure and metallographic spectrum of alu-
minum alloy materials [M]. Beijing: Metallurgical Industry Press,
2019.

Huang C, Kou S. Partially melted zone in aluminum welds-liqua-
tion mechanism and directional solidification[J]. Welding Journal,
2000, 79(5): 113 - 120.

IR, BRI, W, A, IR AT AL B RS IR HEmL
FAGFR [7]. M358, 2019, 40(1): 151 — 155,

Li Le, Lu Yuanyuan, Tang Feng, et al. Effect of surface nanocrys-
tallization on welding liquation cracking of nickel-base superal-
loy[J]. Transactions of the China Welding Institution, 2019, 40(1):
151 - 155.

FE—EE whNE, Wit BURHEATAN; EENE
HRLENMERADIIY 5774 ;  Email: 13793237339@139.con.

BEEE MM E, H&, L EFI;  Email
tancaiwang@163.com.
(4miE: #PLD


http://dx.doi.org/10.11900/0412.1961.2017.00357
http://dx.doi.org/10.12073/j.hjxb.2019400132
http://dx.doi.org/10.11896/cldb.20030110
http://dx.doi.org/10.11901/1005.3093.2017.708
http://dx.doi.org/10.3969/j.issn.1000-6281.2015.03.001
http://dx.doi.org/10.12073/j.hjxb.2019400030
http://dx.doi.org/10.11900/0412.1961.2017.00357
http://dx.doi.org/10.12073/j.hjxb.2019400132
http://dx.doi.org/10.11896/cldb.20030110
http://dx.doi.org/10.11901/1005.3093.2017.708
http://dx.doi.org/10.3969/j.issn.1000-6281.2015.03.001
http://dx.doi.org/10.12073/j.hjxb.2019400030
http://dx.doi.org/10.11900/0412.1961.2017.00357
http://dx.doi.org/10.12073/j.hjxb.2019400132
http://dx.doi.org/10.11896/cldb.20030110
http://dx.doi.org/10.11900/0412.1961.2017.00357
http://dx.doi.org/10.12073/j.hjxb.2019400132
http://dx.doi.org/10.11896/cldb.20030110
http://dx.doi.org/10.11901/1005.3093.2017.708
http://dx.doi.org/10.3969/j.issn.1000-6281.2015.03.001
http://dx.doi.org/10.12073/j.hjxb.2019400030
http://dx.doi.org/10.11901/1005.3093.2017.708
http://dx.doi.org/10.3969/j.issn.1000-6281.2015.03.001
http://dx.doi.org/10.12073/j.hjxb.2019400030

	0 序言
	1 试验方法
	2 试验结果及分析
	2.1 母材及接头微观组织分析
	2.2 母材表层组织状态对液化裂纹的影响
	2.3 母材表层组织状态对疲劳性能的影响

	3 结论

