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TRANSACTIONS OF THE CHINA WELDING INSTITUTION
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Table 2 Powder addition ratios of hardfacing alloys

15 25 35 45 5%

30 33 38 42 45

1.3 AARMESHEEENK

FH HFX- 1T A RUJ2 R4 A0 5008 . JSM-6360LV
B AR I 2 ZUE 5 ; DIMAX2550VB #Y
X5 AT SN A B Tkt B Bk 4 AR 20 BT A A1
B, 454 Oxford7854 fg i AN X 1aURE Tl DX B 44 i
Y e BRI,

K HR-150A 743 FCAH B 10 Mt 52 2 if
ZEWAERE, Jin#k 1470 N, #4515 s. ffi H HV-1000
T 5 8 A 2 TR B T v ) e A 1T 7
TRREE 7 Af, 2R 1.96 N, f-FF 10 s.

LY EHI 45 S 57 mm x 25.5 mm % 6 mm
JEAIRAE, 78 MLS-225 U3 A% e 46 =X 8 41 i 56
MLHEAT B PR, LUK 3 AM PPAL R i 5
P, ISM-6360LV 4 Hi BE WAE L B SR AL

2 ZR 5%

21 BREESSEAERK

Bk 15 5 Sl A AL AL, T2 HEAR R
BT R 1 30% F1 45%. i EATAL 15 HEds
B FARFEEN y-Fe, it /D) a-Fe, WA A
M,Cs. (Ti,V)C %5 5 S HEMRE & & 1 IR H a-Fe Al

y-Fe 1, o a-Fe Jy 32 2 BL A, B ot AH 1 &%
M;Cs, (TLV)C, MyC 5. H I A] A1, Fifi o SEH R 42
L WIRA ST E A 2u R LT, y-Fe ik k
A VA y-Fe — o-Fe + (TLV)C + M,C; +
M;C. It Ah, 55 1R M;Cy B9 (420) T 45 fiE i
(d=2.30A) B & 355, Ui B M, Cy AR AR 1 35 1
T, S T R A T S .

e o-Fe ¢« M.C, a (Ti, V)C o M,C my-Fe
[
2 .
2 M
~ |
il - n
B 15 . 'l'r || llll ** i
E —— f— ] . Al
.
= -l.
= o‘iii * -
37 tafllogrs e 4 p 8w
- e eth fod '-\_-ufl'-u'\._._.___-\_.l__z' '-._./"' "
20 30 40 50 60 70 80 90
ATt #1 260(%)

1 BHREESER XRDE

Fig. 1 XRD of high chromium hardfacing alloys
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TRANSACTIONS OF THE CHINA WELDING INSTITUTION I

Key words: single crystal superalloy; brazing gap;

holding time; stress rupture property

Microstructure investigation and residual stress numerical
simulation on welded joint of 304/Q345R composite plate
HU Xiaodong', WANG lJitao', YANG Yicheng', SONG

Mingz, QI Pengfei1 (1. Shandong University of Science and
Technology, Qingdao, 266590, China; 2. China University of
Petroleum (East China), Qingdao, 266580, China). pp 39-45

Abstract:  In order to study the complex thermo-
mechanical behavior of the composite plate in the welding
process, a finite element model was developed to simulate the
welding process of 304/Q345R composite plate. The thermal
cycle curve and residual stress distribution of the welded joint
were obtained by thermocouple and blind hole method. The
finite element model was verified by the experimental results.
Meanwhile, the microstructure, grain morphology and element
distribution of the welded joint were analyzed by means of
optical microscope and scanning electron microscope, and the
microstructure evolution of the welded joint was investigated.
The results showed that the maximum welding residual stress
was 312 MPa, which was located at the weld toe, and the
residual stress gradually decreased and stabilized along the
direction from the weld to the base metal. At the interface of
the two materials, the residual stress discontinuity was
observed. The microstructure of the welded joint was
composed of austenite and ferrite. The ferrite in the vicinity of
the fusion line of the composite layer presents strip and needle-
like shape and forms a banded transition zone, while the
austenite grains in the vicinity of the fusion line presents
columnar morphology and smaller size.

Key words: composite plate; element dilution; micro-

structure; finite element method; welding residual stress

Effect of Ga,0; on of microstructure and properties of
brazed joints obtained by Ag30CuZnSn flux cored brazing
filler metal and brass PU Juan'?, XUE Songbail, wu
Mingfangz, LONG Weimin', WANG Shuiqing4, LIN

Tiesong5 (1. Nanjing University of Aeronautics and

Astronautics, Nanjing, 210016, China; 2. College of Materials
Science and Engineering, Jiangsu University of Science and
Technology, Zhenjiang, 212003, China; 3. China Innovation

Academy of Intelligent Equipment Co., Ltd, Ningbo, 315700,

China; 4. Zhejiang Xinrui Welding Technology Co., Ltd,
Shaoxing, 312400, China; 5. Harbin Institute of Technology,
Harbin, 150001, China). pp 46-52

Abstract:  The effect of Ga,O; on the microstructure
and properties of brazed joints formed by Ag30CuZnSn flux
cored brazing filler metal brazed brass was studied when
adding Ga,O; into flux cored brazing powders. The results
showed that the micro amount of Ga,O; additions can
significantly improve the wettability of Ag30CuZnSn flux
cored brazing filler metal and reduce the flux additions. When
the content of Ga,0O; was 0.4 %, the wettability of
Ag30CuZnSn flux cored brazing filler metal and the shear
strength of brazed joint was up to the optimum. This was
attributed to the fact that Ga,O; was a surfactant, which can
significantly reduce the interfacial tension between the molten
brazing filler metal and the base metal, to improve the effect of
removing oxide film of flux powders. Finally, the wettability
of Ag30CuZnSn flux cored brazing filler metal was improved.
In the process of flame brazing, when Ga,0; addition was 0.4
%, the shear strength of brazed joint was increased by more
than 11% owing to the microstructure refinement of brazing
seam and the increase of brazed rate (the brazed rate was
increased to more than 95%). The fracture morphology of the
brazed joint proved the above results.

Key words: Ga,03; Ag30CuZnSn; flux cored brazing

filler metal; wettability; microstructure; shear strength

Effect of powder addition ratio on the microstructure and
abrasive wear resistance of hardfacing alloys deposited by
composite powder particles and solid wire GONG
Jianxun, YAO Huiwen, CHENG Shiyao, LIU Chao,
HUANG Hongjiang (Xiangtan University, Xiangtan, 411105,
China). pp 53-58
Abstract: Composite powder particles with the size of
10-30 mesh were prepared by a series of processes including
dry mixing, wet mixing with the addition of binding admixture,
rotary pelleting, sintering and screen sizing on powder
components. Those composite particles presetting on base
metals were used as welding consumable together with solid
wire which can be considered as arc carrier. High chromium
alloys were deposited by the method of self-shielded open arc

welding. The effects of powder addition ratio on the

microstructure and abrasion resistance were investigated by
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optical microscopy (OM), X-ray diffraction (XRD) and
scanning electron microscopy (SEM). The results indicate that,
with powder addition ratio increases from 30% to 45%, the
microstructure changes from the hypoeutectic to the
hypereutectic. The dominant matrix converts changes from y-
Fe to a-Fe and the morphology of M,Cs-type carbides transits
from inter-granular reticular or dendritic shapes to granular or
block-like ones. The results of wear test show that their
abrasion resistance is excellent and corresponds to the one of
flux-cored wire hardfacing alloys with such processing merits
as simple and economic. The wear mechanism mode of
hardfacing alloys includes micro-cutting and micro-spalling.
Key words:

composite powder particles; solid wire;

open arc; hardfacing; high-chromium alloys

Welding deviation measurement method based on welding
torch contour feature extraction WANG Zhongrenl,
WANG Xiaogangl"z, LIU Dezhengl, LIU Haisheng1
(1. Hubei University of Arts & Science, Xiangyang, 441053,
China; 2. Wuhan University of Science and Technology,
Hubei, 430081, China). pp 59-64

Abstract: In the welding process of gas metal welding
(GMAW), due to the serious arc interference, it is difficult for
the vision system to accurately extract the weld and the wire tip
at the same time, thus affecting the accuracy of the weld
tracking. An approach was proposed to locate the welding
torch center instead of the welding wire tip. The feasibility of
the method was demonstrated. First, after enhancing the weld
seam and weld gun edge contour information in the molten
pool image, a rectangular window was set to obtain the edge
sampling point. Then, the clustering algorithm was used to
screen out the correct edge sampling points. The weld line and
the ellipse equation of the torch were fitted by the least squares
method according to the sampling points. Moreover, the
distance between the center of the current image welding torch
and the straight line of the weld was calculated. Compared
with the corresponding distance in the reference image, the
amount of deviation of the welding torch position and the
deviation of the welding gun swing were detected. The actual
verification results show that the replacement error between the
center of the welding torch and the tip of the welding wire is
within 0.2 mm, which meets the requirements of tracking

accuracy and has strong engineering practical significance.

Key words: weld seam tracking; welding molten pool
image; welding deviation; clustering algorithm; gas metal arc

welding

Parameter optimization of laser cladding ceramic repair

2

layer of H13 steel LIU Lijun]" , LIU Dayu], WANG
Xiaolu', LI Jigiang’, CUI Yuanbiao®, JIA Zhixin’ (1. Harbin
University of Science and Technology, Harbin, 150080,
China; 2. Ningbo Institute of Technology, Zhejiang University,
Ningbo, 315100, China; 3. Harbin Vocational & Technical
College, Harbin, 150081, China). pp 65-70

Abstract: In view of surface problems such as wear
and corrosion caused by the failure of H13 die steel, nickel-
based silicon carbide powder was used to optimize the
parameters of the repair layer of H13 die steel. In order to
explore the effect of laser parameters on the repair layer in
laser cladding, laser cladding experiments were carried out
using different laser currents and defocus amounts as optimized
process parameters. It was found that changing the size of the
laser current and the amount of defocusing had different
degrees of influence on the cladding size, microstructure and
mechanical properties of the repair layer. The geometric
dilution rate of the cladding layer increases as the laser current
increases, and the grain size of the cladding layer becomes
coarse; The geometric dilution rate of the cladding layer
decreases as the amount of defocus increases, and the grain size
of the cladding layer becomes finer. The optimized results
obtained through the analysis of metallographic microscope,
SEM and micro hardness tester showed that the laser current is
115A, the defocus amount is 51mm, and the microhardness
value of the cladding layer reaches the highest value, which is
about 2.6 times the hardness of the substrate. The above
research results provide theoretical and technical basis for
improving the quality of the laser cladding repair layer on the
failure surface of the mold.

Key words: laser cladding; grain; repair layer; micro-

hardness

Microstructure and microhardness analysis of laser welded
dissimilar steel YIN Yan', KANG Pingl, LU Chao’,

ZHANG Yuan', ZHANG Ruihua™ (1. State Key Laboratory
of Advanced Processing and Recycling of Nonferrous Metals,

Lanzhou University of Technology, Lanzhou, 730050, China;



