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Table 1 Chemical composition of base material
g C Si Mn Cr P Fe Zn Cu
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Table 2 Chemical composition of ER4043 welding wire
Si Fe Cu Cr Mg Mn Ti Zn Al
5.0 0.8 0.3 — 0.05 0.05 0.2 0.1 N3
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Table 3 Bypass shunt MIG arc welding process parameters
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Table 4  Stir friction welding process parameters
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Macroscopic morphology at each process sequ-
ence. (a) bypass shunt MIG surfacing profile; (b)
friction stir welding channel geometry; (c) compos-
ite transition joint profile
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Fig. 2 Macro metallurgy of the deposited layer before
and after stir friction welding. (a) macroscopic met-
allography of bypass shunt MIG welded cladding
layers; (b) macroscopic metallography of the joint
after stir friction welding
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Microstructure of interfacial layer before and after
stir friction welding. (a) microstructure of the inter-
face layer before stir friction welding; (b) micros-
tructure of the interfacial layer after stir friction
welding
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Fig.4 XRD analysis results. (a) XRD analysis speci-
mens; (b) steel side diffraction analysis; (c)
aluminium side diffraction analysis
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Fig. 5 EDS scan analysis. (a) BSE scan results and feature scan lines; (b) variation in the content of each element; (c)

EDS surface scan results for element Si
4 Jj gk RO B T

SR E Sk B 1A RE, #3100
mm x 10 mm 92 & #35 U F 7 H Al g, it
AT BRI R AN A 6 s, 3 ANk
Wr R TE SR G B B AL, P A HTHISR EE R 214 MPa,
KT 6061 Fr e 4 B IS HLHI 8 205 MPa. Wi
BEARE R IR G, FEAE R I 24 A g, Ry LY
HIEIEBT R TE. B4 T2 F ek Ji2- e Re e 7+
BB G TSI T P A A A5 i RN 45 g )
U2 BB, DD T e AR AR A Y i
TR T i1 EE SEEAR g LAY P 24 (B 2R 454

M6 HHRER
Fig. 6 Tensile experiment results
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Highlights:

ers can be reduced and the wear resistance can be enhanced by

(1) The pores of the braze coated diamond lay-

adding aluminum powder to nickel-based filler metals.
(2) The deoxidation effect of aluminum powder is found in in-
duction braze coating, the optimization mechanisms of micro-

structures and mechanical properties are revealed.

Key words: aluminum powder; atmospheric environment;

induction braze coating; In-situ synthesis

Aluminum-steel overlay-stir friction composite welded joint

characteristics analysis MIAO Yugangl, ZHAO
Yuyang', LIU Ji', YIN Chenhao’, LV Lei’ (l. Harbin
Engineering University , Harbin , 150001, CHina; 2. Luoyang
Ship Material Research Institute , Luoyang , 471023, China; 3.
Harbin First Machinery Group Corporation, Harbin, 150056,
China). pp 72-77

Abstract: For aluminum and steel dissimilar metal welding
defects, low efficiency and other issues, proposed a surfacing-
stir friction composite welding method, that is, bypass shunt
arc welding on the steel plate first, and then using stir friction
welding for aluminum alloy surfacing layer and aluminum

alloy base material lap welding, get in the aluminum-aluminum

interface showing typical stir friction welding “ onion ring”

Combined aluminium-aluminium-steel composite transition
joint. The results show that stir friction welding can effectively
eliminate the defects such as porosity in the aluminium alloy
deposit layer and achieve the thinning of the metal interface
layer. EDS scanning of the aluminium-steel bonding interface
shows that the dendritic Fe phase diffusion and the mesh-like
inhomogeneous Si phase diffusion can be observed on the
aluminium alloy side of the pile. The main components of the
joint are AlsFe,Zn, , and Al,Fe;Siy 3 when combined with
XRD (X-ray diffraction) analysis. The tensile joint fractured at
the base material and reached 100% of the strength of the
aluminium alloy base material, meeting the mechanical

specifications for the joint application.

Highlights:

the bypass shunt stacking process and creates a mechanical in-

(1) Friction stir welding eliminates porosity in

terlocking structure in the form of an onion ring.

(2) Friction stir welding allows for the thinning of the alumini-
um-steel intermetallic compound layer generated during the
overlay welding process and the refinement of the grain struc-
ture.

(3) The tensile strength of the joint obtained by the composite
welding process exceeds that of the aluminium alloy base ma-

terial, resulting in a strengthening of the mechanical properties

compared to conventional single process welding.

Key words: aluminum-aluminum-steel composite joint; by-
pass shunt MIG arc welding; stir friction welding; microstruc-

ture; mechanical properties

Synchronous real-time detection of weld bead geometry

and the welding torch in galvanized steel GAMW XIAO

Wenbo', HE Yinshui’, YUAN Haitao’, MA Guohong® (1.
Key Laboratory of Nondestructive Testing, Ministry of

Education, Nanchang Hangkong University, Nanchang,

330063, China; 2. Nanchang University, Nanchang, 330031,
China; 3. Key Laboratory of Lightweight and High Strength
Structural Materials of Jiangxi Province, Nanchang, 330031,
China). pp 78-82

Abstract:  This paper presented a method to synchronously
detect all-position weld bead geometry and the welding torch in
lap joint GMAW with galvanized sheets, in which laser vision
sensing was used. In this method a laser was used to

simultaneously detect the weld bead and the welding torch, and
the scale-invariant feature transform algorithm and orientation
feature detection algorithm were used to extract the weld
profile as well as the welding torch. The feature points of the
profile were identified with the Harris corner detection
algorithm. Since the weld area is relatively small, a sub pixel
level measurement method was proposed to obtain the all-
position bead height, width and area. The Weld center of
gravity was detected with the zero and first moment.
Experimental results showed the strong adaptability and high
accuracy of that this proposed method. It provides the

possibility of adjusting the attitude of the welding torch and

welding process parameters to control weld formation online.

Highlights:
the weld and welding torch in lap joint GMAW is presented.

(1) Synchronous and real-time visual sensing of

(2) Synchronous detection of the bead height, width, area, cen-
ter of gravity and the posture of the welding torch is implemen-
ted.

Key words: weld bead geometry feature; welding torch; all-

position visual measurement; lap joint; galvanized steel sheet

Phase field investigation on solidification cracking
susceptibility in the molten pool under different anisotropy
WANG Lei””, LI He', HUANG Yong”, WANG
Kehongl, ZHOU Qi1 (1. Nanjing University of Technology,
Nanjing, 210094, China; 2. Jiangsu Jingning Intelligent
Manufacturing Co., LTD, Jiangsu, 214513, China). pp 83-86

Abstract: Effects of anisotropy on the solidification cracking



