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An Experimental Comparative Study on the Microstructure and
Properties of 5356 Aluminum Alloy Welding Wires

LUO Jian!, JIAN Haigen', DING Zhihui"?, TANG Xianmin'

(1. School of Metallurgical and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Derun Nonferrous Welding Technology Co., Ltd., Zhuzhou Hunan 412000, China )

Abstract : An experimental comparative investigation has been made of the surface quality, microstructure and me-
chanical properties of three different types of aluminum alloy welding wires, namely, self-made wires (1#), domestic wires (2#)
and imported wires (3#) by using such testing methods as microscopy, scanning, hardness test and tensile test, etc. The
experimental results show that, due to their different component ratios, impurity contents, and processing methods, 3# welding
wires exhibit such excellent properties as optimum surface quality and mechanical properties, lacking of such obvious defects
as cracks and scratches. Fine cracks can be found on the surface of 1# wire with fine grains uniformly distributed, thus making
its surface quality and mechanical properties slightly inferior; 2# wire is characterized with such defects as pits and pittings on
a rough surface, thus making it the most inferior as regard to its surface quality and mechanical properties.
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Table 1 Wires composition list %

Wires  Si Fe Cu Mn Mg Cr Zn Ti
1# 0.076 0.121 0.112 4.970 0.082 0.074
2# 0.098 0.179 0.021 0.071 4.874 0.075 0.062
3# 0.047 0.077 0.017 0.056 5.201 0.083 0.041
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Fig. 1 Micro-structure of welding wires
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Fig. 2 Surface topography of welding wires
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Table 2 Micro-hardness of welding wires

Wires 1# 2# 3#
HV 106.8 107.9 103.7

HI T 2# KR 22 R G GE T el , s Head B rhoxe
HFR L Z M Fe, SiSFACR, FEURZIIN T
H R 225 Z A SR B (A1 Mg, ) A SBE () 2% AR
(Fe, Mn ) Al il FeAl,, 4 FCAg LMt FE v IR FT
IR AR R, HIRZMEE R, A
il 1# KRLLHESRET R, AR i RS A i T4
SR N TR BVR B, SORLIAIAR 23 BT AR /N, Ak



5551 B, &

5356 A5 A IR A S PERE IR TR XT FLAFAY 95

[ 255 oo, BoA BV RS SHEEMS, 3
SR A R LURACE IR K S 20 2 J5 03 227 A 9 Jin T
fife, SHOURZBZHER . B AR B A
TR Z G, T ZaE R B E P R kLKA
PORWER K, WEBR TN TR L, FOAE ARG, K
ER, SR 22 RORE P BOE P, IR 2R R R R B
WeFBURZ ASR 2R EEEZE .
2.4 FIEAFERES

3 TR 5356 KR 2219 A PEREUNSR 3 s, iR
AR, A 1 AR22 0 34 SR 22 R IR BEAH 2ZE AR,
7 2 AR 22 J AR SR BE M ARG o E 11 34 SR 22 T4 5 B
K, Bl 1#0R2RZ, E)72# fRezimh, SEMAR=
BHEAK

F3 IRARNFMERE

Table 3 Tensile mechanical properties of welding wires

Wires o, /MPa a,,/MPa 6%
1# 419.1 365.5 7.1
2# 394.7 337.5 6.9
3# 425.7 366.4 7.3

K22 J1 2P Re 5 0 T 07 1 LA A B 43 %% 1)
A 1 W22 ST T4 AR i R A A R B AR
Ak Sk RE R AR . RN, BYEASTERE K, T
FERIE M Sk FASTE Ak h S, RECRR R AR
B, AHXT LRI T EASTE X AR, AR B I
e, R Etaitnm. HTs3semadsETA
AIARAL PSR AL AR B 4, BRI A R, R
TR, SN, RIS SRR ER .
IR 22 [ R L BF vk A Ak ok 48 s BE i R B, 2
TE R B4R i e R A 32 B TR Ak LA i
B, EeEiabE, E TR 24 SRIE . IEARRAK AT RE
S TR HRL RS TRAME, FIERRPA
() i B B A7 A AR TN A AR & 8 Je =, (i e ™
Awiis . AL e AEBIG, RIS S TR
221 J12 ke .

[, A4HE S e rocE Mg 78 Al FIE
BALMg iR ALA, ARIREBERILIER, Mg 7L
REE = & & MR A ST TR, HE
YISy F AT, BECTIRZZ Mg &l sRfb o B
Fo T Fe M Si AFEABICR, 564 Mn il Cr
B e R & B MG, 5 Mg 2 Mg,Si Al
A, A2 Mg BISRALRICRFEAR, R kL
M IETE

3 i
1) S HARIS AT, 34 LI F i RS )

FPERESFR R, A 1#RRZ, 24 KR EE .
X BRAR 22 (R BE EE . 2B R R B i LA SR
22 5 T2 DT F AR RHIK R

2 ) PR A ST kil 4 19 5356 fha &
IR R R P R B R A, SRR R R
IR L2 RARE MR LML T & SLPRAR IR BOR, SRHEAICR
L HE D 34 JR 22 (Hh TIESEBT RN T — WO,
22 (R BB AAE — E BRI, RS 7E St IR
B BYIREURE | BRI S SR T ok B T LA
SELAL, DU AE 7 B s R A AR S AR 2

S Xk

(1] B, ¥k, XU, S5 5 TEoARI AT M.

Jeat: iR TArHRREE, 2005: 639-642.
XIAO Yaqing, XIE Shuisheng, LIU Jing an, etal. A
Practical Handbook of Aluminum Processing Technology
[M]. Beijing: Metallurgical Industry Press, 2005: 639-
642.

[21 ZEEAR, W)L, FER, RS S MIG /4%

FESRAH UG PERENITE D). IR Tl oR~A244l, 2013, 27
(3) : 79-83.
JIAN Haigen, XIE Xing’ er, YIN Zhimin, et al. Aluminum
Magnesium Alloy MIG Welding Joint of Microstructure
and Properties of[J]. Hunan University of Technology,
2013, 27(3) : 79-83.

3] Dzte, FER. BRI EMARBE S SRR 2
RIEE I S A 0], A &R, 2005, 34(4) : 21-24.
WEI Yanhua, YIN Zhimin. Selection and Production of
Large Scale Aluminum Alloy Profiles for Railway Vehicles
[J]. Nonferrous Metal Processing, 2005, 34(4) : 21-24.

[41 & %, X g, 5k o, ER RS SRLRISY
R RJEBURI). A G4 mmT., 2008, 37(2) : 9-12.
HUANG Min, LIU Ming, ZHANG Kun, et al. Research
and Development of Aluminum and Aluminum Alloy Welding
Wire[J]. Nonferrous Metal Processing, 2008, 37(2) : 9-
12.

[5] HEINZ A, HASZLER A, KEIDEL C. Recent
Development in Aluminum Alloys for Aerospace
Applications[J]. Material Science & Engineering A, 2000,
280(1) : 102-107.

(6] ZFiEME, ZehliE, FMGRLL, 45 FRERIEMRNR RORGL
BATCT)U]. fs Talk, 2010(2) : 10-14.

LI Liansheng, LUAN Jingyue, SUN Xiaohong, et al.
Analysis of the Development of Welding Materials in China
(Under)[J]. Electrical Industry, 2010(2) : 10-14.

(71 EREZR, Hikid, mESR, %5 Sy ERE SR HE
WAPBUR S D). RRHLET4ES I, 2005, 30(6) :
26-30.



96

WM Tk K

2016 4F-

(8]

(9]

(10]

(11]

[12]

(13]

(14]

QIU Guijie, YANG Hongzhong, GAO Guogqiang, et al.
Current Situation and Trend of High Speed Train Composite
Materials at Home and Abroad[J]. Hi-Tech Fiber and
Application, 2005, 30(6) : 26-30.

Wi . SN S RGBT SR/ 0] BiE
ST HHA, 2006(11) @ 1-6.

YANG Xiangming. Research on High Speed Train Related
Technologies on Abroad[J]. Rail Transit Equipment and
Technology, 2006(11) : 1-6.

FALAS. SR R AN (9], FEAMERIE A,
1999(5) : 29-30.

WU Liben. Application of Aluminum in the Vehicle
Manufacturing Industry[J]. Foreign Railway Vehicles, 1999
(5) : 29-30.

B 5. ESME S RIS TR (T[], FEAMIL
FEEHTZ, 1993(2) : 1-10.

TAO Yong. The Material and Technological Progress of
High-Speed Train Abroad(Under)[J]. Foreign Locomotive
& Rolling Stock Technology, 1993(2) : 1-10.

Hsthk, T M, WER, A OERBE SR
ARMI. Jbst: e Tl dibiet, 2007: 13-14.

WEN lJinglin, DING Hua, CAO Furong, et al. Non
Ferrous Metal Extrusion and Drawing Technology[M].
Beijing: Chemical Industry Press, 2007: 13-14.
MUKAI T, WATANABR H, HIGASHI K. Grain
Refinement of Commercial Magnesium Alloys for High-Strain
Rate Superlastic Forming[J]. Material Science Forum, 2000,
35(1) : 159-170.

Tyt 15 [ 5356 F15 183 124 K Kt eie sk R AL
PEREAIDIFEID]. TEFH: AJERF, 2011

MA Shenwei. Research on Microstructure and Properties
of Imported and Domestically Produced 5356 and 5183
Welding Wire and Welded Joint[D]. Shengyang:
Northeastern University, 2011.

XZLh, ER O vk, . RE SRR EE
TN AEaEENT, 2011, 40(1) : 36-39.
LIU Hongwei, WANG Fake, MA Bing, et al. Study on
the Process of Drawing and Shaving on Aluminum Alloy
Wire[J]. Nonferrous Metal Processing, 2011, 40(1) : 36—

[15]

[16]

[17]

[18]

[19] #h

[20]

39.

AL, KM, KRR, AR E S LA
T2 AL, 2006, 21(3) @ 44-47.

YU Zhongtu, ZHANG Mei, ZHANG Baoliang, et al.
Commonly Used Aluminum Alloy and Its Heat Treatment
Process[J]. Heat Treatment, 2006, 21(3) : 44-47.

EREE, WA, HRAN A SRR KGR HIAL BRI]. A4

RHRS, 1995(7) = 19-20.

QIAN Changgian, PAN Wusheng. Long Term Surface
Treatment of Aluminum and Aluminum Alloy Welding Wire
[J]. Materials Protection, 1995(7) : 19-20.

EZHI AR, S RG-SR % (N
) : JB/T 56098 — 1999[S]. bt MU Tl ikt
1999: 6.

National Bureau of Machinery Industry. Aluminum and
Aluminum Alloy Welding Wire Grading of Product Quality
(Internal Use) : JB/T 56098 — 1999[S]. Beijing : China
Standard Press, 1999: 6.

bR P B 2. BR BRI 22 GB/T10858—
2008[S]. dbat: HEbREL AL, 2008: 7.

The Standardization Administration of China. Aluminum
and Aluminum Alloy Welding Wire: GB/T 10858 —
2008[S]. Beijing: China Standard Press, 2008: 7.

fit, x| P, XUB9E, 5. Cu-Ni-SifGaELff kit
eI LUEAR D). P A SRR, 20144) @ 944-
949.

SUN lJian, LIU Ping, LIU Xinkuan, et al. Microstructure
Evolution of Cu-Ni-Si Alloy During Continuous Extrusion
[J]. Chinese Journal of Nonferrous Metals, 2014(4) : 944-
949.

JAPRHE, sREAR, WaR, S MR 5083 Frad
PERERYSZIA[I]. 25 B THOR , 2007, 35(10) : 33-34.
ZHOU Qingbo, ZHANG Hongwei, LENG Jinfeng, et
al. Effect of Chemical Composition on the Performance of
5083 Aluminum Alloy[J]. Light Alloy Fabrication
Technology, 2007, 35(10) : 33-34.

(FtEmE: & &)





