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1 =100 A; HPVP-GTAW
I, =60 A lp=13OA 1 .
Ju 20 ~80 kHz Afy = 3 . 3a VP-
5 kHz. GTAW 3b ~3n HPVP-GTAW
100 Hz
4:1 100 A 1
50% 150 mm/min 3 mm Table 1 Weld appearance parameters at different fre—
15 L/min 225 mm/min WC20 quency
¢2.4 mm.
) fu/kHz B/mm H/mm R( %)
Kell HNO. - 1 0 5.89 1.63 27.7
ener ( HNO: 2 20 6.69 2.08 31.1
2. 5 mL HCI 15 mL HF 1 mL HZO: 95 mL) 3 25 6.69 2.10 31.4
OLYMPUS BX51M 4 30 6.29 2.11 33.5
B H 5 35 7.90 2.44 30.9
6 40 6.53 2.58 39.5
7 45 7.23 2.73 37.8
8 50 6.61 2.45 37.1
9 55 8.08 3.17 39.2
10 60 7.25 3.27 45.1
11 65 9.11 4.00 43.9
12 70 7.02 2.82 40.2
2 13 75 6.79 1.73 25.5
Fig. 2 Schematic diagram of weld bead geometry 14 80 5.06 1.39 27.5
3
Fig. 3 Weld beads cross section at different frequency
3 1 B =5.89
4 4 mm H=1.63 mm R=27.7%;
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Chengdu 610500 China; 3. State Key Laboratory of

Oil and Gas Reservoir Geology and Exploitation Southwest Pe—

troleum University Chengdu 610500 China) . pp 55 -58
Abstract:  The relationship between fatigue crack growth

and self-emission magnetic signal for 20CrMo steel weld seam at

niversity

the square wave load was studied by tension-tension fatigue ex—
periment and metal magnetic memory test method. The charac—
teristics of fatigue fracture were studied by SEM. The results
show that with the increase of fatigue cycles the self-emission
magnetic signal of the weld seam increased the fatigue crack
growth rate firstly increases and then decreases before the crack
reaches the weld. When the crack across the weld seam with
the increase of fatigue cycles the self-emission magnetic signal
of the weld seam begins to decrease but the fatigue crack growth
rate incrases rapidly. In different zones of the welded joint the
fatigue crack growth rates are different the expansion rate for the
heat-affected zone is faster ~while in other regions the expansion
rate is relatively slower. The fracture scanning analysis reveals
that cleavage fatigue fracture occurs under the condition of square
wave loads.

Key words:

square wave loads; 20CrMo steel welding

seams, metal magnetic memory; fatigue crack

Pulsed current parameters based control of aluminum alloy
pulsed MIG welding process ZHANG Gang' HUANG
SHI Yu' FAN Ding' LU Lihui’* FAN Jiawei’( 1.
State Key Laboratory of Gansu Advanced Non-ferrous Metal Ma—
Lanzhou 730050
China; 2. School of Electric Information and Automation Qufu
Rizhao 276826 China; 3. Gansu Tobacco
Lanzhou 730050 China) . pp 59 -62
Weld appearance and stability of pulsed MIG

Jiankang]

terials Lanzhou University of Technology
Normal University
Industry Co.  Litd.

Abstract:
welding process of aluminum alloy mainly depend on the stability
of arc length. In order to obtain the stable welding process and
high quality weld bead the influence of pulsed current parame—
ters on the stability of arc length was studied by welding experi—
ments. The dynamical mathematical model between pulsed cur—
rent parameters and arc length was established. Meanwhile the
dynamical response of arc length was simulated by varying duty—
ratio and frequency of pulsed current based on Matlab/Simulink
software. At last the welding experiments were carried out when
the duty—ratio and frequency of pulsed current were changed re—
spectively. The result shows that the established model can re—
flect the variation of pulsed MIG welding process very well and
the stable welding process can be obtained through changing du-
tyratio and frequency of pulsed current and the sound weld
shape was obtained.

Key words:  pulsed MIG welding of aluminum alloy;

modeling and simulation; pulsed current parameters; process

control.

Fundamental research of welding plastic strain evolution
process: Characteristics and law of evolution process of
welding plastic strain in mild steel stainless steel and titani—
um alloy thin plate =~ WANG Peng' XIE Pu' ZHAO Haiy-
an' GUAN Qiao’( 1. Department of Mechanical Engineering

Beijing 100084 China; 2. Beijing Aero—

Tsinghua University

nautical Manufacturing Technology Research Institute
100024 China) . pp 63 —66
Abstract:

strain in mild steel

Beijing

The evolution processes of arc welding plastic
stainless steel and titanium alloy thin plate
were analyzed by using numerical simulation method respective—
ly. Comparing with the measurement results the calculation re—
sults demonstrate that both of longitudinal and transverse plastic
strains in the weld and near weld zone during the welding process
are compress plastic strain. The tensile unloading generated in
the cooling stage cannot compensate the pre-existing compress
plastic strain  which makes the residual plastic strain in the weld
and near weld zone remain in compressive state. The width of
compress plastic strain area is obviously wider than that of “ma-
terials’mechanics melting zone”. Welding speed has a significant
effect on residual plastic strain and stress in titanium alloy plate.

Key words:

mild steel; stainless steel; titanium alloy;

welded plastic strain; finite element analysis

Weld appearance of 2219-T87 high strength aluminum alloy
at different pulse frequency LI Yulong CONG Baogiang
QI Bojin YANG Mingxuan ( School of Mechanical Engineering

and Automation Beihang University Beijing 100191 China) .
pp 67 =70
Abstract:  Based on hybrid ultrahigh frequency pulse vari—

able polarity gas tungsten arc welding process of 2219-T87 high
strength aluminum alloy the effect of pulse frequency on weld
appearance was analyzed. Experimental results show that the
pulse frequency has a great impact on arc characteristics and the
molten pool flow behavior which makes significant changes in
the weld width depth and penetration. When the pulse frequen—
cy fy is less than 60 kHz the weld width and depth increase with
the increase of pulse frequency. The weld penetration is hardly
changed with f; <35 kHz
at least 34% compared with the conventional variable polarity
GTAW process when f;; > 35 kHz. When the pulse frequency
reached up to 60 kHz
ses by 60% compared with the conventional variable polarity
GTAW process. When the pulse frequency f; > 65 kHz the

weld width depth and penetration presented show the downward

while it is considerably improved by

the weld penetration significantly increa—

trend.
Key words:  high strength aluminum alloy; pulse current;

weld appearance; gas tungsten arc welding

Radial friction welding temperature field based on tempera—
ture measurement of feature points ZHANG Lei' ZHOU
Jun' ZHANG Chunbo' ZHAO Yushan' QIN Guoliang ( 1.
Harbin Welding Institute China Academy of Machinery Science
and Technology Harbin 150080 China; 2. Institute of Materi—
als Joining Shandong University Jinan 250061 China) . pp 71
-74
Abstract:

measure the temperature was introduced and the semi-natural

The principle of semi-natural thermocouple to

thermocouple was calibrated with good linearity. Radial friction
welding process was carried out with the relf-design radial friction
welding machine. Based on the friction welding process charac—
teristics  the appropriate thermometer and thermocouple were se—

lected. The temperature on the friction interface was tested with



