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Fig. 1 General system configuration
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Fig. 3 Pre-estimating principle of output current
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Fig.4 Flowchart to realize control algorithm
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Fig. 6 A/ D sampling in phase with PWM control
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Microstructure characterization of weld HAZ in 1Cr22Mnl5N
high nitrogen austenitic stainless steel DU Wansheng', ZHAO
Lin"% TIAN Zhiling’, PENG Yun"% XIA Mingsheng" (1. State
Key Laboratory of Advanced Steel Processes and Products Central
Iron &Steel Research Institute, Beijing 100081, China; 2. Division
of Structural Materials Central Iron &Steel Research Institute, Bei-
jing 100081, China). pl— 4

Abstract:
has good properties is a kind of structural steel alloyed with the nitro-

High- nitogen austenitic stainless steel (HNS) that

gen replacing nickel. The properties of the welded joint can affect
the application of HNS, so the welding technique is considered as
one of the key techniques for its applicntion. In order to study the
welding technique of HNS the micwstructure and hardness of heat
affected zone (HAZ) of HNS were imvestigated by smulation on a
Gleeble-1500 thermal simulator. The experimental results indicate
that the micwstucture in the HAZ of HNS is austenite and & ferrite.
Under the experimental conditions the amount of the O ferite in-
creases when the cooling rate increase; and it increases while the
staying time at the peak tempemature increases. The results also show
that the hardness of the HAZ is higher than that of the base metal
indicating no softening of the HAZ under appropriate welding condi-
tions.

Key words:

fected zone; microstructure; hardness

highrnitogen austenitic stainless steel; heat af-

Digital control system for inverter controlled arc welding power
supply with pulsed variable polarity output ZHU Zhiming,
ZHOU Xuezhen, FU Cejian JI Shengru (Key Labomatory for Ad-
vanced M aterials Processing Technology, Ministy of Education, Ts
inghua University, Beijing 100084, China).p5— 8 12

Abstract:  The full-digitized control system of inverter com
trolled arc welding power supply with pulsed vairable polanty output
based on dual DSPs (digital signal processor) is developed by using
DSP56F805. To overcome the influence of the pulse width holding
and delaying existed in digital PWM (pulse width modulation) con
trol pulse on the output peformance, such as the dynamic response
and static precision of power supply output the cumwent pre-estimat
ing algorithm is proposed based on the LR (inductance and resis-
tance) model of power supply outputs and then the strightforward
digital PID ( proportional integral differential) contwl algorithm is
modified Meanwhile, the anti-disturbance chamctenstics of digital
conirol system is improved effectively by pre-treating on the detecting
signals of cument and voltage, A/D sampling in phase with PWM
control pulse, digital filtering, etc. The correctness and effectiveness
of digital PID conirol algorithm based on current pre-estimation is
validated by the control experimentations on the pulse variable polar

ity output of power supply.

Key words:
digital signal processor; digital proportional integral differential con-

inverter-contolled arc welding power supply;

tro; cument pre-estimation; pulsed variable polanty output

Effect of surface condition on AZ31B magnesium alloy strip ul-
ZHANG Qinglai WANG Lili, HU Yongxue
(School of Materials Science and Engineering, Jiangsu University,
Zhenjiang 212013, Jiangsu China). p9— 12

Abstract

trasonic welding

The effects of hase matenial thickness surface
condition and interlayer material on AZ31B magnesium alloy ultra-
sonic welding were investigated. The result showed the material near
the welding contact would be torn in the test of shear strength, and
suface bonding strength could achieve about 3—10 MPa The effect
of surface condition on the surface binding strength of the magnesium
alloy stip welding was relatively small for ultrasonic welding could
break and clean the welding surface. The additive temperature was
not needed on ultrasonic welding. And the welding area temperature
promotion was inverse proportion to the welding material thickness.
The results also showed the choice of interlayer material was useful to
the Mg/ Mg interface ultrasonic welding.

Key words:

rameters

magnesium alloy; strip; ultrasonic welding; pa-

Application of an improved watershed algorithm in welding im-
WANG Mingquan CHAI Li(Key Laboratory
for Instrumentation Science and Dynamic Test, The Ministry of Edu-
cation, Noith University of China, Taiyuan 030051, China). p13—
16

age segmentation

Abstract

test method and open problem an improved watershed algorithm is

In view of the present state of welding flaw X-ray

proposed. In consideration of the stucture information of image, the
valley-bottom value produced by mise is very small. However the
minimum valley-bottom of each area well have a very big dynamic
value comesponding to real area, which is close to the valley-bottom
dynamic value when there is no noise. Hence, the valley-bottom
produced by noise can be flitered thus effectively restraining the
over-segmentation, provided that a threshold is simply given based
on the dynamic combination wle. Experimental results show that the
algorithm can quickly and accurately obtain the segmentation result
of flaw image. Futhemnore, it has higher ability in resisting noise.
Key words:

image

watershed; dynamics combination rule; flaw

3-D finite element analysis of residual stress and its creep relax-
ation at high temperature for stainless steel brazed plate-fin
JIANG Wenchun, GONG Jianming', CHEN Hu',
TU Shangdong” > (1. School of Mechanical and Power Engineering,

structure



