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C Cr Mo Si Fe Co
A 0.27 28.60 5.40 227 090 0.50
g ’ B 0.21 21.77 2800 173 069 0.38
sy SPHC .
' ’ 9.9% 2.5~
’ 3.5 Mm, )
' ' ’ 2o C 3 h.
MO ’
, 1.0 mm. T] —HL —
" p NN 5000 CO2 .
1 5 7
ﬁt%\ﬁ& 2.3 kW, 5.0 mm,
50 %% 160, 240 mm fin,
SPHC 100 mm X 80 mmX 8
- ' O lympus Pme — 3 Philip —
53~ 120 m. 12 vimpts e o
X1 30 ; XD —3A
1 SPHC ( ) MM—20 —
Table 1 Chemical compositions of SPHC steel
: . WCr Ni 65 HRC,
C Mn Si P S Fe
0. 050 0.220 0. 020 0.015 0. 010 40 mm, 10 mm, 10 mm, 30
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Fig. 3 Microstructure of multitrack coatings for alloy B
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Table 3 Energy spectrum analysis of marked areas in Fig. 3b
Co Cr Mo Ni Fe Si
A 4.51 18. 87 25.55 2.7 7.61 0.70
B 46. 17 19. 65 23.58 2.72 7.66 0.22
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Fig. 4 Microhardness and wear resistance of coatings
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proved by lower elastic modulus adhesive and the center ovedapping
of the nugget and the lap zone.
Key words:

lap joint stress distribution; numerical analyss

adhesive-welded joing elastic modulus double

Effect of Mo content on microstructure and wear resistance of
Cobased coatings by laser cladding LI Mingxi XIU Junjie,
ZHAO Qingyu, HE Yizhu (School of Matenals Science and Engi-
neering, Anhui Univemsity of Technology, Maanshan 243002 An-
hui, China). p 17— 20

Abstract:  Co-based alloy coatings with different Mo content
(5.4% and 28%) on the surface of low carbon steel were prepared
by laser cladding. The micwstucture and phases composition of the
coatings were investigated by means of optical micwoscope (OP),
scanning electron microscope (SEM) and X-ray diffraction instru-
ment (XRD). Microhardness and sliding wear resistance of the coat
ings were also tested. The results indicated that the main phases in
Co-based alloy coatings with 5. 4% Mo were Y-Co and CruCs. An
other two phases of Co;Mo0,Si and NiCoCr were identified in Co-
based alloy coatings with 28%) Mo. Directional dendrite was ob-
served in Co-based alloy coatings with 5. 4% Mo. Unidirectional
dendrite at the interface, followed by fine dendrite at the central zone
and equiaxed grain near top surface were found in Co-based alloy
single coatings with 28% Mo, and almost all fine equiaxed grains
appear in the multi-track coatings. The microhardness of Co-based
alloy coatings with 28% Mo reaches up to 800 HV, which was 2
times of that of Co-based alloy coatings with 5.4 % Mo. The sliding
wear resistance was also improved.

Key words:
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laser cladding; Co-based alloy; molybdenumy

Laser aided activating TIG welding ZHANG Ruihua', YIN
Yan', Mizitani’, Katayama® (1. State Key Laboratory of Gansu Ad-
vanced Non-ferrous Metal Matenals, Lanzhou Univesity of Technok
ogys Lanzhou 730050, China; 2. JWRIL Osaka University, Osaka
567-0047, Japan). p 21— 24

Abstract:  On the bases of the study for the mechanism of the
increasing of A-TIG welding penetration, a new method of activating
TIG welding, the laser aided activating TIG welding was proposed.
At firsk the suface of weld was melt by the mini power laser pro-
tected by oxygen. As a result, the oxygen content increases in the
weld pool surface. Then the conventional TIG welding was used to
cover the weld. The oxygen could change the direction of fluid flow
in molten pool which leads to the weld beads with narrower width
and deeper penetration. Without the activating flux, the penetration
can be increased by 2 times. There is no slag in the surface of weld
and the appearance is good. The oxygen can change the temperature
dependence of surface tension gradient from a negative value to a
positive value; and cause the significant changes in the weld pene-
tration. Fluid flow could be inward along the surface of the weld pool
toward the center and then down. This fluid flow pattem tranders
heat to the weld ot and produces a relatively deep and narrow weld
efficiently. This change is the main cause to increase the penetra
ton.
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Analysis of different welding conditions on variable polarity
JIANG Yi, XU Binshi, LU Yachui, LIU
Cunlong (National Key Laboratory for Remanufacturing Academy of
Amored Forces Engineering, Beijing 100072 China). p 25—28
Abstract
parameters by U-tube barometer method. The effects of different

plasma arc pressure

VPPA pressure was measured at different welding

welding conditions on ar force, including straight polarity cumrent
reverse polanty cuwent time ratio plasma gas flow rale were ana-
lyzed by the orthogonal experiment. The results indicates that VPPA
pressure increased with these four parameters, and the influences of
the welding parameters are in order of plasna gas flow rate, straight
polarity curent time ratio, and reverse polarity cument. Then the
mechanisms were discussed. The plasma gas can cool and compress
the arc colunn and compress the arc radius which increases the
VPPA pressure; while the welding current increases the arc radius by
electromagnetic compression which enhances the VPPA pressure.
Moreover due to the great difference of VPPA pressure between
straight polarity phase and reverse polanty phases time ratio is also
one of key factors to VPPA pressure.

Key words:

U-tube barometer; orthogonal experment

variable polanty plasma arc welding; arc force;

Characteristic of energy distribution at anode and cathode on
AC TIG welding arc YANG Xiaohong SONG Yorglun HU
Kunping, XIA Yuan (College of Mechanical Engineering & Ap-
plied Electonics Technology, Beijing University of Technology, Bei-
jing 100124, China). p 29— 32

Abstract  Duing AC TIG welding of aluminun alloy, the
physical phenomena of welding arc plasma at electrode negative
(EN) and electiode positive (EP) periods and the chamctenistic of
energy distribution at anode and cathode were investigated by observ-
ing the spectrum and founding the mathematical models. Fuither-
more cathodic ceaning effect increases with the percentage of elec-
trode positive. The dependence of electon density on time in the
whale cycle is obtained with the theory of spectral line Stark broad-
ening and the chamctenstic of energy distibution is analyzed
though the mathematical models. The mechanism of emitting elec-
trons cathodic cleaning and the quality of weld is better understood
by observing the spectum of argon, aluminum and oxygen respec-
tively during EN and EP periods.

Key words: AC TIG welding arg dynamic spectoscopic di-

agnostic; election density; energy distribution

Fiber laser- MIG hybrid welding process of commercial pure ti-
tanium and its properties CUI Li', LI Xiaoyan', HE Di-
ngyong', KUTSUNA Muneharu® (1. College of Materials Science and
Engineering, Beijing University of Technology, Beijing 100124,
China; 2. Nagoya University, Nagoya 464-8603 Japan). p 33— 36

Abstract
welding was used to weld the commercial pure titanium (CP-Ti).

Fiber lasermetal inett gas (MIG) arc hybrid

The weld appearance cross section, tensile strength, Erichsen value
and microstructure of the CP-Ti welded joints were studied. The re-
sults show that the arc stability is substantially improved and the
welding speed can be increased to 7 times by fiber laser-MIG hybrid
welding. The welded joints by laser welding and the hybid welding
exhibit the higher ultimate tensile stength than those of the base



