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Decoupling control design and simulation of aluminum alloy
pulsed MIG welding based on dynamic PLS framework
LU Yan' TIAN Xincheng® LIANG Jun'( 1. State Key Labora—
tory of Industrial Control Technology Zhejiang University Han—
gzhou 310027 China; 2. Department of Control Science and
Engineering Shandong University Jinan 250061
17 -20
Abstract:

and difficulties in modeling during pulsed MIG welding of alumi—

China) . pp
To overcome the multivariable strong-coupling

num alloy this paper transferred the multivariable controller de—
sign in original space to multidoop SISO controller design in la—
tent space and designed PID controller for each control loop inde—
pendently based on the decoupling and modeling advantages of
the dynamic PLS framework. The characteristics and structure of
the controller design in this framework were introduced and the
simulation of aluminum alloy pulsed MIG welding was carried
out. The results demonstrate that the controller design using the
dynamic PLS framework can obtain satisfactory dynamic and
steady characteristics and can be applied to other welding
processes. It provides basis for the application of dynamic model-
ing and control methods based on data-driven in complex weld—
ing processes.
Key words:  aluminum alloy pulsed MIG welding; decou—

pling control; dynamic PLS; PID

Vacuum diffusion bonding of GH4169 superalloy LI
Zhuoran' FENG Guangjie' XU Kai' ZHANG Xianglong'
LIU Bing® YU Kang’ ( 1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. Shanghai Aircraft Manufacturing Co. Lid.
Shanghai 200436 China; 3. Shanghai Institute of Space Propul—
sion Shanghai 200233 China) . pp 21 —24

Abstract:  GH4169 superalloy was bonded to itself by
vacuum diffusion bonding with Ni interlayer. The effect of
process parameters on the interface structure and mechanical
properties of the joints was investigated. The bonding holes in
the interface were used as the evaluation indicator. The experi—
mental results without Ni interlayer show that with the increase
of heating temperature diffusion time and diffusion pressure the
number and size of bonding holes in the interface decreased.
When the bonding temperature was 1 100 C

was 90 min and the pressure was 40 MPa the diffusion holes al-

the bonding time

most disappeared and the average tensile strength reached 658
MPa. With Ni interlayer the briquettability of the joint was im-
proved and the average tensile strength apparently increased.
When the bonding temperature was 990 °C  the bonding time
was 75 min and the pressure was 15 MPa
strength reached 840 MPa.

Key words:

the average tensile

nickel-base alloy; vacuum diffusion bond-

ing; Ni interlayer; tensile strength

Analysis on welding stability of twin deposition surfacing e—
ZHAO Wei ZOU Yong ZOU Zengda WANG
Yufu ( Key Laboratory of Liquid Structure and Heredity of Mate—

lectrode

rials  Ministry of Education Shandong University Jinan

250061 China) . pp 25 -28

Abstract:

welding parameters on the welding stability were investigated with

The influences of the electrode parameters and

¢ 4.0 mm twin deposition surfacing electrode. The results show
that the arc voltage was mainly determined by the distance be—
tween twin cores but it was also affected by the droplet transfer
and arc force. Welding with too small or too large distance be—
tween twin cores degraded the welding stability. When the dis—
tance between twin cores was 1.0 mm and the arc voltage was
kept at around 33 V the welding process was stable. When the
weight coefficient of the coating was 45% 56%  the hardness of
the cladding layer was over 6 200 MPa with good protection and
sufficient metallurgical reaction in the weld. The appropriate
welding current should be controlled between 180200 A which
was higher in magnitude but narrower in amplitude than that with
traditional hard surfacing electrodes under the same specifica—
tion. When the distance between the electrode and workpiece
was 7 mm excellent bonding between the weld and base metal
was obtained with stable welding process.

Key words: twin deposition surfacing electrode; arc voli—

age;, welding stability

Effect of rosin content on rosin-based fluxes for Zn20Sn
SHENG Yangyang YAN Yanfu ZHAO Kuaile
ZHAO Yongmeng ( School of Materials Science and Engineering
Luoyang 471003

solders

Henan University of Science and Technology
China) . pp 29 -32
Abstract:

come the bottleneck restraining their extensive applications. In

The poor wetting of zinc-based alloys has be—

this paper a new flux was produced by adding proper amounts of

organic acid solvent corrosion inhibitor and surface active a—
gent to improve the wetting properties of Zn20Sn solder. The re—
sults showed that when the rosin content was within the range of

40% —-60%

properties of the flux could meet the requirements of relevant na—

the physical stability inadhesion and corrosion
tional standards. With the increasing of the rosin content the
spreading area and spreading ratio of the Zn20Sn solder increased
first and then decreased. When the rosin content was about
55% the spreading area and spreading ratio of the Zn20Sn sold—
er reached the maximum values as 70.3 mm’ and 87%  respec—
tively. And no apparent defects occurred in the resultant joint
indicating that the flux benefited to enhance the soldering effects
of Zn20Sn solder.
Key words: flux; Zn20Sn solder; spreading area; sprea—

ding ratio

Analysis of interface fracture behavior of arc fusion-brazed
joint between titanium and aluminum dissimilar alloys
LU Shixiong' CUI Qinglong' HUANG Yongxian' JING Xiao-
jun®( 1. State Key Laboratory of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001  China; 2.
Chengdu SIWI High-Tech Industrialized Garden Co.  Lid.
Chengdu 611731 China) . pp 33 -36

Abstract:  Fusion-brazing of titanium alloy to aluminum
alloy was achieved by TIG arc and the interface microstructure
and fracture characteristics of the joints made with different fillers
were analyzed. The results indicate that the interface microstruc—
ture in the joints with pure Al filler consisted of TiAl, phase and
cracks initiated at the interface corner and propagated along the

interface between TiAl; layer and welded seam. The facture style



