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Fig. 1 Principle diagram of flash butt welding with exter—
nal magnetic field
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Table 1 Processing parameters of flash butt welding
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Fig. 2 Force diagram of molten metal
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Table 2 Peak welding current of flash butt welding with
external magnetic field
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Fig. 3 Photo macrographs of different welded joints
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Fig. 4 Microstructure of different welds
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Fig. 5 Microstructure of weld with external magnetic field

P 6 S A Sisi e A SN Sl FA G i X
WREHL. AN 6 HRT LI R e 3 1 SR
RUK, HARR S C AT BN A 5 A SR B3R 1R Bk
RERRR, INE MBI L. — Bl BRI
LR B T B0 ob el B0 MORIN#E 5 (4914
SO RSk B eh e VR, TSN 7 ) PG
DXARREA RIFF AN HL, SRR IR W 2.

50 pm

(a) I H R e (X B IR

(b) FhImE S w (X B WA R

B 6 RnwgpfnsmuzinieimX BRER
Fig. 6 Microstructure of different heat affected zones
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Table 3 Ultimate tensile strength of samples
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Fig. 7 Fracture appearance of tensile test specimens
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na; 2. State Key Laboratory of Gansu Advanced Non-ferrous
Metal Materials, Lanzhou University of Technology, Lanzhou
730050, China) . pp 93 -96

Abstract:

means of binocular stereo vision is put forward. First, the images

A new method of monitoring weld formation by

of weld formation were collected from joints surface on the vision
system. The images were pretreated for gray balance and Gauss
filter before image segmentation. Second, edges of weld forma—
tion were precisely extracted from the binary images by means of
dynamic threshold segmentation and morphological approach of
expansion and corrosion. On the basis, a method to measure
weld length, weld width, weld height and other weld formation
parameters was explored. At last, the actual verification results
showed that standard deviation of weld width s, , standard devia—
tion of weld height s, and transition angel a; and ay could be
made as quantitative indicators of evaluating weld formation.
Key words:  submerged arc welding seam; weld forma—

tion; dynamic threshold segmentation; binocular stereo vision

Three—points welding analysis for compressor upper flange
with different structures XIA Weisheng', WANG Ke'?,
ZENG Zhijian®, XIE Lichang®, WU Fengshun' ( 1. State Key
Laboratory of Material Processing and Die & Mould Technology,
Huazhong University of Science & Technology, Wuhan 430074,
China; 2. Zhuhai Lingda Compressor Co. Ltd, Zhuhai 519015,
China) . pp 97 - 100

Abstract:

welding processes for the condition compressor upper flange and

The finite element model of the three-points

its case was developed. The ANSYS software was applied. The
temperature distributions of the three structures such as pierced,
non-pierced and composite were simulated. Based on the temper—
ature results, the relevant welding deformation were simulated by
indirect coupling method. These deformations for the upper
flange with different structures were compared and analyzed. The
model was validated by the experimental welding results. Both
the simulation and experimental results showed that the welding
deformation of pierced upper flange was maximum. The deforma—
tion of the non—pierced was lower than that of the composite.
Hence, the non-pierced upper flange was beneficial to decrease
the welding deformation of condition compressor.

Key words:  condition compressor; upper flange; three—

points welding; welding deformation; finite element simulation

Analysis on microstructure and friction wear performance of
chromium carbide/Ni; Al composite surfacing layer AN
Tongbang'® , GONG Karin®, LUO Heli', PENG Yun', ZHU Xi-
aoyun’, TIAN Zhiling' ( 1. Central Iron & Steel Research Insti-
tute, Beijing 100081, China; 2. Chalmers University of Tech—
nology, Gothenburg Se-412 96, Sweden; 3. Kunming University
of Science and Technology, Institute of Materials and Engineer—
ing, Kunming 650093, China) . pp 101 - 104

Abstract:  Microstructure of chromium carbide reinforced
Ni; Al-based matrix composite coating prepared by argon tung-
sten-arc welding was investigated with optical microscope, scan—
ning electron microscopy ( SEM) , electron probe micro-analysis
( EPMA) and X-—ay diffraction ( XRD) . The wear performance
of the coating and cast iron of piston ring were tested by a Pin—
on-Disc tribometer. The results indicated that the NijAl-based
matrix was formed during welding, a large number of fine carbide

particles such as CryC, and Cr,C, dispersed in it; The particle of

Cr;C, in welding wire was dissolved and re-precipitated during
hardfacing. The re-precipitation of chromium carbide particle
contains Fe, Ni elements and forms strong metallurgically bond
with Ni; Al-based matrix. Diffuse distribution of chromium car-
bide particles and Cr solidsolution in Ni;Al-based matrix,
makes the surfacing layer with higher hardness. The hardfaceing
layer shows excellent dry friction wear resistance and its friction
coefficient is 0.23, lower than 0.39 which is the friction coeffi—
cient of piston material of vermicular graphite cast iron. The wear
rate of hardfaceing layer is only 43 percent of vermicular graphite
cast iron.

Key words:  chromium carbide; NijAl; surfacing-weld-

ing; friction coefficient; wear resistance

Transient liquild phase diffusion bonding processing of
Ni, Al single crystal superalloy WU Song, HOU Jinbao,
LANG Bo ( Beijing Aeronautical Manufacturing Technology Re—
search Institute, Beijing 100024, China) . pp 105 - 108

Abstract: By using KNi; alloy as filler, NijAl single
crystal superalloy were bonded through transient liquid phase
bonding method. The changes of the microstructures of the bond—
ed joints and the base metal in different holding time were ana—
lyzed. The mechanical properties of the bonded joints were test—
ed. The results show that, for the TLP diffusion bonding joint at
1240 °C for 12 h, a majority area of TLP bonding joint is the
same as the matrix which consists of y and y” phases. Other area
consists of the y + vy~ eutectic phase and small block borides. y*
phase of base metal changes from largely cuboidal to irregular
shape. Stress rupture strength of the TLP bonding joints at 1 000
°C reaches 90% of those of the standard base metal. During
stress rupture, vy~ phase rafted in bonding area were coarsening
and irregular, which had some angles with the direction of stress
rupture.

Key words:  single crystal superalloy; transient liquid

phase diffusion bonding; microstructure; rafted

Microstructural analysis of mild steel joint by flash butt
welding with external magnetic field CHEN Haidong, MA
Tiejun, ZHANG Yong, ZHANG Xiaoyu ( Shanxi Key Laboratory
of Friction Welding Technologies, Northwestern Polytechnical U-
niversity, Xian 710072, China) . pp 109 —112

Abstract:
field generated by a pair of bar permanent magnets on the micro—

The influence of applied external magnetic

structure and mechanical property of flash butt welded mild steel
joint was analyzed. Cast structure and lots of oxide inclusions are
found in the weld line without external magnetic field, and the
heat affected zone ( HAZ ) is wider compared to the joint with
magnetic field. Instead of cast structure, there are equiaxed fer—
rite with a small amount of Widmanstatten structure and pearlite
in the weld line with magnetic field, and the grain coarsening in
the HAZ is not obvious. In the tensile tests, the samples without
external magnetic field fail in the HAZ with the brittle facture,
while the samples with magnetic field rapture in the base metal
and obvious plastic deformation is found. The average tensile
strength of the samples with magnetic field is higher compared
with those without magnetic field. As a result, the joints by flash
butt welding can be ameliorated through applying a magnetic
field.

Key words:  flash butt welding; magnetic field; mild

steel; microstructure



