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Effect of Welding Current on Microstructure and Mechanical
Properties of ZL114A Repair Welding Process Holes

KANG Fu-wei'  HOU Zhao-min'  SU Lu'  LIU Hong-hui®  QIAO Xin’
(1. School of Materials Science and Engineering Harbin University of Science and Technology Harbin 150040 China;
2. Aviation Industry of China Harbin DongAn Engine ( Group) Corporation LTD Harbin 150066 China)

Abstract: The effects of welding currents of 200A 240A and 280A on microstructure and mechanical
properties of ZLL114A alloy repair welding process holes were investigated using optical and scanning electronic
microscope ( SEM) tensile testing machine respectively. With the increase of current intensity the heat affected
zones widen and grain size almost unchanges but the grain size increases apparently in fusion zone. At 240A  the
amount of pore is the least at fusion zone and the eutectic phases distribute uniformly in heat affected zone the
hardness reaches the maximum value. The results of tensile test show that the fracture of tensile samples all locate
in heat affected zone. At 240A the sample tensile strength is closest to that of the base metal and reaches ninety—
five percent of the base metal tensile strength. So the optimized repair welding current is 240A.

Keywords: Z1.114A aluminum alloy; repair welding; current; microstructure; mechanical properties

12015 -10-12
(1988—)
(1972—) .
(1970—) . E-mail: fuwei_kang@ 163. com.



A

5 ZL114A 117
0 . (CSS-44300
1 mm/min 1
ZL114A Al-Si o
ZL101A Mg 1 ZL114A (Wt %)
Al-Si-Mg . )
Mg Si Cu Ti Be 7Zn Al
A357( AlFSi0.6Mg) '7*
0.7 6.25 0.15 0.18 0.07 0.08
e, ZL114A
1
1 mm
8 ZL114A
9-13 2
’ 2.1
ZL114A 3
S 2( a) o
( FSW) 14 . ( LW) 15-16 °
(TIG MIG) 77" _
TIG '
. 2(h) 1000
o TIG
1 20
Z1L114A
a-Al N Al-
R Si Mg, Si
1 o 3
ZL114A ’
1 0 ®14 mm x5 mm-
d8 mm x5 mm. 10 mm o YC- ’
500WX4 P12 mm X5 mm Z1.114A
0 200A.240A.280A 3
o ®6 mm X
200A
200 A.240 A 280 A,
o 240A
0.5% HF o OLYMPUS-GX71-
6230A « Philips-quanta-200

o 280A o 200A  280A



118

22

240A

2 ZL114A

200A

Z1.114A

280A

Z1.114A

240A



5 ZL114A 119
5 . 200A 240A
280A 3 240A 3
240A 200A .
280A
6 Z1.114A
ZL114A
2
. 240A

5 ZL114A 95.0%.  200A

2.2 Z1114A 81.8% 280A
6 74.99%

o

240A Z1114A



120 22

2 Z1.114A 6 ZHANG D L. ZHEN L H JOHN D H. Effect of Solution Treat—

ment Temperature on Tensile Properties of Al-7Si-0. 3Mg( wt. %)

Alloy J . Material Science and Technology 1998 14(7): 619

R,/R,,
. . - 625.
R, /MPa* R, /MPa’ 1% ; ool
2004 166 81.8 1. 2014 35(5):51 -56.
240A 203 193 95.0 8 . 7NO1 MIG
- 152 249 CMT J. 2014 35(9) :27 -31.

9 MOUSAVI G.S. EMAMY M. RASSIZADEHGHANL J. The
Effect of Mischmetal and Heat Treatment on the Microstructure and
Tensile Properties of A357 Al — Si Casting Alloy J . Materials
Science & Engineering A 2012( 556) : 573 - 581.

10 EMMA S SALEM S. Optimization of Solution of Treatment of Cast

71114A Al78i-0.3Mg and Al-8Si-0.3Mg alloys J . Metallurgical and
Materials Transactions A 2014 45(4) :1916 - 1927.

11 NIKOLAOS D. A. ANTONIS S.. The Effect of Artificial Aging

on the Impact Mechanical Behaviour of Al — 7Si — Mg ( A357)

1) 3 Cast Aluminum Alloy J . Materials Science and Engineering A
2011(528) : 6303 - 6312.

12 YANG ChingYi LEE Shengdong LEE Cheng-Kuo et al

Effects of Be and Fe on the Mechanical and Corrosion Behaviors of

2) A357 Alloys J . Materials Chemistry and Physics 2005(93) :
240A N 412 -419.
° 13 DEZECOT S BROCHU M. Microstructural Characterization and
3) High Cycle Fatigue Behavior of Investment Cast A357 Aluminum
Alloy J . International Journal of Fatigue 2015 ( 77): 154
. 240A -
14 . ZL114A
95.0% 200A 81.8% 280A I 2005(3) 18 — 12.
74. 9% 240A 15 . ZL114A _
o D . 2011.

16 HUANGAnguo ZHANG Hu LIU Jiangfu et al. Study on Solidi—
fication Crack Criterion During Laser Welding Pure Aluminum and
ZL114A Aluminum Alloy J . Advanced Materials Research
2011(308/310) : 852 —858.

1 JIANG Liutao WU Gaohui YANG Wenshu et al. Effect of Heat

Treatment on Microstructure and Dimensional Stability of ZL114A

17 . YAGMIG ZL114A
Aluminum Alloy J . Transactions of Nonferrous Metals Society of
J. 2008 32(6) :601
China ( English Edition) 2010 20( 11) :2124 -2128. 604
2 . ZL114A
18
J . 2015 20( 16) : 9 —13.
J. 2015(36) : 55 - 59.
3 . Z1114A
19 . TIG 7075
J. 2013(3) :92 -94.
J. 2013 18( 1) :51 —54.
4  ESSAIDOS LEED PFOST W D etal Alternative Heat Treat—
20 . ZL114A
ment for A357-T6 Aluminum Alloy J . Engineering Failure Anal—-
J . 2001 23(9):6 -38.

ysis 2002(9) :99 - 107.
5 . ZL114A D . ( : )
2009:2 —4.



