32 8
2011 8

TRANSACTIONS OF THE CHINA WELDING INSTITUTION

Vol.32  No. 8
August 2011

WMM

( time of flight diffraction TOFD)

modular maximum WMM)

WMM
WMM
: TG115.28 A
0
TOFD
TOFD
TOFD
1
2
3-5
WMM

: 2011 —05 -07

: (51005056 50775054) ;
( 2007DFR70070) ;

(0C2010081)

150001)

( wavelet

1 0253 —360X(2011) 08 —0009 — 04

WMM TOFD

WMM
WMM
w.(1) =ia (2 (1)
6
. x(t)
1 t—b
WT (a =x = —|x(b db
L) =200, = D)
(2)
x( l) Ly t ty
Qyﬂé?ﬁl=o WT.(a t) | <IWT(at,) ]
(3)
(ag t) WT(a ) IWT .(a t,) |
S (1) x(1)
(4) wez
S;( 1) x( )
Mallat



10

32

gl = ZZ[ g, (1) [2+27
JE

‘dg,( ) HZ] <

dt 2
(4)
r K g(1)
g(t) =WI(j1) jeZ (5)
A Vv I
(4) P, P
v I P=P,*P,
v I P P n
X:{gj( ) }jeZ ek
hmP”X =P, X (6)
gj( t) =0
Mallat
6
2 WMM
WMM
ad hoc ;
TOFD A
WMM
WMM
(1)
j=45
j=4.
(2)

(3)

T T
(4)
(5)

ad hoc
(6)
TO¥D 20 mm
10 mm 2 mm
1 la
A
A -20 dB
1b . 0.2 mm
le d

1b

> 50

=

m O -

E _SD 1 1 1 1

0 1 2 3 4 5
B[] ¢/ps
(a) TG 5

IR AV
I

0 1 2 3 4 5
it [a] t/ps
(b) Im{E S
= 50
a 0 W
E 50 L L L I
0 1 2 3 4 5
Bf 8] #/pus
(c) HAPW S TRF 5
= 50
@ O
E _50 L L L I
0 1 2 3 4 5
B[] t/ps
(d) HHERI SINMR(E S

1

Fig. 1 Simulation signals
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MAIN TOPICS ABSTRACTS & KEY WORDS

Friction welding process with thermomechanical heat treat—
ment for oil drill pipe ZHOU Jun' QIN Guoliang® QI Xi-
ubin' (1. Harbin Welding Institute Harbin 150080 China; 2.
Institute of Advanced Welding Technology Shandong Universi—
ty Jinan 250061 China). p 1 -4

Abstract: By the thermomechanical heat treatment fric—
tion-welding machine the pipe body of 37CrMnMo steel and the
pipe joint of 42CrMoA steel were welded and the mechanical
properties and microstructures of the joint were tested and ana—
lyzed. The experimental results show that the grain size in the
full quenching zone can reach 8 grade the partial quenching
zone is narrow and covered by thermomechanical zone. After
tempering treatment the microstructure in partial quenching zone
is the mixed microstructure of tempered sorbite and ferrite or the
tempered sorbite with the grown carbide. The hardness in heat—
affected zones at pipe body and joint decreases by 6. 9% and
4.2% respectively. The yield ratio of the joint is up to 0. 905
its average impact energy is 95 J and the fracture in tensile test
appears at 37CrMnMo steel side. The mechanical properties of
the joint meet the national standard of SY/T5561 — 1999 and
America Petroleum Institute standard of APISPEC5D. The stud-
ied results indicate that the thermomechanical heat treatment can
avoid the great reduction of impact toughness of weld and the de—
crease of hardness at the boundary of HAZ.

Key words: friction welding; oil drill pipe; thermome—
chanical heat treatment; microstructure and mechanical proper—

ties

Effects of welding heat input on structure and properties of
800 MPa ultra fine grained steel welding joints ZHAO
LIU Jiakun' LUO Zongan® HU Haifeng' WANG
Guodong®( 1. School of Materials Science and Engineering Har—
Weihai 264209 China;
2. State Key Laboratory of Rolling and Automation Northeastern
University Shenyang 110004 China) . p5 -8

Abstract: The HAZ microstructure and mechanical prop—
erties of the 800 MPa grade ultra fine grained steel under differ—

Hongyun'

bin Institute of Technology at Weihai

ent welding heat input were studied. The results showed that
HAZ grain of the 800 MPa grade ultra fine grained steel had
grown up distinctly under welding thermal cycle and there was a
more obvious growth trend along with the increase of welding heat
input. HAZ contained ultradow carbon bainite and thin ferrite

and the structure of overheated zone changed obvious under the
effect of welding heat which was the birthplace of the fracture
cracks. By comparing to that of the base metal the hardness val—
ue of the whole HAZ was decreased and there were two distinct
softened regions under different welding heat input. The yield
strength of the welded joints was reduced gradually with the in—
crease of welding heat input.

Key words: ultra fine grained steel; low carbon bainite;

softened region

A novel WMM method based de-noising for ultrasonic sig—
nal CHI Dazhao GANG Tie ( State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . p 9 -12

Abstract:  Ultrasonic TOFD ( time of flight diffraction)
has the shortcoming of sensitive to noise for the lower amplitude
in the tested signal. According to the characteristics that the de—
fect waves have strong correlation and the noise non-correlation in
an improved WMM

( wavelet modular maximum) method based de-nosing is pro—

TOFD tested two adjacent A-scan lines

posed. Computer simulated and weld tested signals are de-nosing
processed by using conventional and improved WMM methods
correspondingly. The experimental results show that the improved
method is more effective in noise suppression and has better
adaptability for different noise. Compared with the conventional
method the proposed technique can greatly improve the ability of
identifying defect wave.

Key words: ultrasonic TOFD; de-noising; wavelet modu—

lar maximum

PFC control strategy of variable polarity TIG welding power
supply DING Kun YAO Heging ( College of Mechanical &
Electrical Engineering Hohai University Changzhou 213022
China) . p 13 -16

Abstract:

ing power supply was studied. The results show the output power

The output power of variable polarity TIG weld—

changes with the period and duty radio of variable polarity weld—
ing and the output power in electrode positive is far large than
that in electrode negative. The periodically changing output pow—
er will cause the variable polarity TIG welding power supply to
absorb power from power grid periodically. The input current of
the power supply was distorted seriously by using normal PFC
( power factor correction) circuit and control strategy. A new
PFC control strategy based on load observer is presented to re—
duce the harmonics of variable polarity inverter arc welding power
supply. Experiments result shows that this control strategy is
available and near unity power factor is obtained.

Key words:  variable polarity; power factor correction;

periodic load; load observer

Microstructure and properties of aluminum alloy welded by
electric current supported laser welding ZHANG Xinge
LEI Zhenglong GUO Xinjian CHEN Yanbin ( State Key Labo—
ratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . p 17 —20

Abstract:  The 2219 aluminum alloy with 3 mm thickness
was carried out by electric current supported laser welding and

the influences of electric current on the macrostructure micro—



