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Table 1 Parameters used in the Microscopic Simulation
AR WAHZRER BT R ORI R AL AR HIR B Gibbs Thomson & %{ WIRRT e
TK my, k Dy/(m’s™) Dg/(m’s™) T(K-m) Co(%)
1 640 2.1 0.714 2.0x107 3.7x10 " 2.0x107 20




66 B

F #

%41 %

2 HR5it

21 REGEMER

1 R WA BROTA L T334 1) A K i A
BE— I a1 - i | AR A R AR T K SOV 2 2T
DX PN A B A T E 3 0 A 0. Ol 1 4 4 1t
I3 X3 R, R s T b LS A X AT a3k
N, M AR 1367 C. f A L R R
Yy AT LA it S IR R , it o 0 A5 it
AR, PRI, M v Y IR LR 6,
AR EERL/ . ] 1b AR A Al DL A
e X 4 it 2731 A0 e R B 56 7 T e AN — 2
f14. 38 HBC P m R A AT HP 1 DX IR D B UL 2
TR, A5 32 DXl b 3 5 PG B 2 A7 00k

R 7/°C

() M1 L3RR E

“‘-"‘ - e 500—”'1T1
(b) FHEEH— BT R A 5

A T/°C

TRE 7/°C
T T T . [
@ﬁ\o»—u—u—u—u—u—u—u—t
SED
CO——NNWW
NN KB Loo oo
SchoRdh =0~

200 pm

(o) FMEE AR OV R B IR 7

E1 BEIREEGZE
Temperature field during the welding process.
(a) temperature field on the upper surface of the
workpiece; (b) temperature field of the weld
cross-section; (c) temperature field in the
calculation domain obtained by interpolation
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Fig. 2 Microstructure of welded joint at different times.
(a) predicted grain distribution of the base metal;
(b) 5 000 CAs; (c) 11 000 CAs; (d) 21 000 CAs;
(e) 32 000 CAs; (f) epitaxial solidification and the
columnar to equiaxed transition
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Fig. 3 Micrographs of welded joint. (a) dendrite morph-
ology of the molten pool; (b) grain distribution of
the heat-affected zone
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Institute of Technology, Nanjing, 211167, China; 2. Jiang-
su Key Laboratory of Advanced Structural Materials and Appli

cation Technology, Nanling Institute of Technology,

Nanjing, 211167, China; 3. NanJing University of Aeron-
autics and Astronautics, Nanjing, 211106, China). pp 54-58
Abstract:  Diffusion bonding between Tungsten and
Steel using Co powder/Ni foil composite interlayer was carried
out under the condition of 10 MPa in vacuum at 800 °C, 900 °C
and 1 000 °C for 120 minutes. The microstructure, compos-
ition, fracture characteristic and shear strength of the joints
were studied. The results showed that less intermetallic
compound is formed in tungsten matrix/interlayer interface of
the joints bonding at 800 °C and 900 °C, the shear strength of
the corresponding joints is 186 MPa and 172 MPa,
respectively. The shear fracture of the joints ,which is typical
cleavage fracture morphology, are located in tungsten matrix
near interface. When the bonding temperature is up to 1 000 °C,
a continuous intermetallic compound layer less than 2 um is
formed in the tungsten/interlayer interface, the shear strength of
the joints reduced significantly to 115 MPa. The shear fracture
of the joints bonding at 1 000 °C is also located in tungsten

matrix near interface. Most of which exhibits intergranular

fracture morphology.

Key words: tungsten; cobalt; bonding; shear strength

3D reconstruction of laser scanning at weld surface defects

YANG Pengchengl, GAO Xiangdongl, Lin Shaoduo', Ma
Bo', Pan Chunrong2 (1. Guangdong Provincial Welding
Engineering Technology Research Center, Guangdong
University of Technology, Guangzhou, 510006, China; 2. Jia-
ngxi University of Science and Technology, Ganzhou, 341000,
China). pp 59-63

Abstract: The surface defects of the workpiece weld

bead were detected suing a point laser displacement sensing
method. Firstly, the data of weld defect surface was collected
and the original data was filtered by Gaussian filtering. Then
the Delaunay triangulation was applied for the processed data
points and reconstruction of a three-dimensional model with
the spatial coordinates. Experimental results showed that the
3D reconstruction method based on the point laser

displacement sensing and the surface defect images of the weld

bead can accurately judge the appearance of welds.
Key words: laser ranging; weld defect; triangulation;

3D reconstruction

Simulation of microstructure evolution of weld pool and
heat-affected zone during TIG welding of nickel-base alloy
LIU Renpei, CHEN Lili, WEI Yanhong (Nanjing

University of Aeronautics and Astronautics,

210016,China). pp 64-68
Abstract:

Nanjing,

Model for microstructure of molten pool and
HAZ was developed based on the dendritic growth kinetics and
the grain growth theory using the cellular automaton
method. The temperature field during TIG welding process was
calculated by the finite element model. And the thermal cycle
curves were applied to the CA model to calculate the dendrite
growth in the molten pool and grain growth in the heat-affected
zone. The simulation results showed that the nuclei at the
fusion boundary mainly grows in the form of columnar
dendrite toward the center of the weld. The final morphology
depends on the partially melted grains of base metal at the
fusion boundary and competition growing between dendrite
arrays with different orientation. The microstructure at the
center of the molten pool was equiaxed dendrites. The grain
growth in the heat-affected zone results in the columnar
structure of the molten pool coarser. The simulation results

agree well with the experimental results.
Key words: cellular automata; molten pool; dendrite

arrays; heat-affected zone; grain growth

Apparent defect recognition of gas metal arc welding based
XIA Weishengl, GONG Fujianl,
YANG Rongguo’, WAN Chaizhi', YANG Yunzhen® (1. Sta-
te Key Laboratory of Materials Processing and Die & Mould

on infrared vision

Technology, Huazhong University of Science and Technology,
Wuhan,430074, China; 2. R&D Center, Shanxi North
Machine-Building Co., Ltd., Taiyuan,030009, China; 3. Wu-
han University of Technology, Wuhan,430070, China). pp 69-
73

Abstract:  The visual monitoring of welding process
and welding defect identification are vital to the intelligent
control of welding processes. In this paper, a mid-wave
infrared CCD was used to acquire the infrared images of the
welding pool on-line during the welding process. The images
captured are preprocessed by the improved filtering algorithm
and image enhancement algorithm. To obtain the temperature
distribution information of the welding pool, the relationship
between the gray value in infrared image and the temperature is
established based on temperature calibration of the used
thermocouple. The improved edge extraction algorithm is used
to extract the characteristic parameters of the welding pool.
Then the identification algorithm of welding defect is
developed. The results of verified experiments show that the
proposed algorithm has good practicability and accuracy in the

on-line identification of welding shape, burn-through and



