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DP780

BPRE, H A, R R, ETMWE

( 100124)
2 mm DP780
5 DP780
: TG441.4 TA 1 0253 -360X(2013) 12 - 0009 —04 )E FE
0 1 DP780 ( %)
Table 1 Chemical compositions of DP780 steel
C Si Mn p S Al Fe
L 0.094 0.14 1.99 0.0056 0.0023 0.036
2 2 DP780
Table 2 Mechanical properties of DP780 steel
R,y »/MPa R, /MPa Ago (%)
500 ~ 650 =780 =10
25 mm
80% Ar +20% CO,
5s ER70S-6.
5
2.0 mm DP780
3
3
1 Table 3 Experimental factors and levels
DP780 v, /(memin™) v/( memin?) U/v D/mm E/(°)
1 3.0 1.0 17.0 10 65
DP780 1 2 2 3.6 1.1 17.5 12 75
3 4.2 1.2 18.0 14 90
£ 201209 -07 4 4.8 1.3 18.5 16 105
: (2009ZX04014 - 072) ;
5 5.4 1.4 19.0 18 115

(51075011)




10 34

2 k(n=1~5) ABCDE n
2.1 k(n=1~5)
4 4 k 3.0~5.4
4 ( )
Table 4 Orthogonal test table
A B AxB AxB AxB AxB C D E R,,/MPa
1 1 1 1 1 1 1 1 1 1 1 1 576.4
2 1 2 2 2 2 2 2 2 2 2 2 568.9
3 1 3 3 3 3 3 3 3 3 3 3 493.9
4 1 4 4 4 4 4 4 4 4 4 4 519.4
5 1 5 5 5 5 5 5 5 5 5 5 518.6
45 4 5 3 4 3 5 1 4 1 2 2 594.3
46 5 1 5 2 5 2 3 4 4 3 1 600.5
47 5 2 1 3 1 3 4 5 5 4 2 612.6
48 5 3 2 4 2 4 5 1 1 5 3 620.9
49 5 4 3 5 3 5 1 2 2 1 4 616.0
50 5 5 4 1 4 1 2 3 3 2 5 602.6
k, 537.0 599.57 576.04 580.54 576.42 591.13 585.96 577.03 579.33
k, 565.7 584.66 585.95 572.56 582.41 572.18 572.67 586.52 574.17
ks 576.0 572.13 570.19 572.28 574.49 570.49 573.54 567.82 581.31
k, 579.1 571.17 582.80 581.37 570.10 576.08 569.28 580.41 577.19
ks 606.9 561.81 568.36 576.59 579.60 567.46 581.89 571.56 579.34
R 69.9 37.76 17.59 9.09 12.31 23.67 16.68 18.70 10.98
AxB
m/min
; 1.0 ~1.4 m/min 0.1. F
; F-
k, Kk, F
R
4 5
. . Table 5 Results of variance analysis
N N & o F F
. 29 960. 05 4 14.192 2.81
4 B 6 339.31 4 3.003 2.81
. . AxB  9031.33 16 1.29 2.39
5.4 m/min 1.0 m/min 193961 4 0.919 5 81
17 V 1.2 mm D 2 155.74 4 1.021 2.81
90° . E 713.74 4 0.338 2.81
4223.23 8
640 MPa
2.3
2.2
5 . F Y =By +B1%1 +B2%; +B3x; +By%, +B5%5 +&

e~N(0 o)



12 : DP780

11

:BONBS
ABCDE

y X~ Xs

(X'x) ! /Agz
y =B +Bix +
MINITAB
y =578 +
28.4x, —67. 0x, — 2. 31x, - 0. 85x, + 0. 1504
P P
P 0 .5
P P, =0 P, =0.003 P, =
0.584 P, =0.419 P, =0. 354, 0.05
A B

:R( X) :6
(X'Xx) 'X'y

Boxy +B3%; + Byxy + Bsxs.

CDE

y =538 +28. 4x, —67. Ox,
P 0 ) A B

P 0 0.002. A B

. R
) R*=62.6% R’
( ) =61.0% R*( ) =57.29% Durbin-
2.18542. R°
62. 6%

Watson
R 61.0%
57.29% R? R? R?

. Durbin-Watson 2.185 42

1
Fig. 1 Surface plot of tensile strength at various settings
of wire feed rate and torch speed

2 (MPa)
Fig. 2 Contour plot of tensile strength ( TS) at various
settings of wire feed rates and torch speeds

(1)
5.4 m/min
1.0 m/min 17V
1.2 mm 90°.
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Detection of seam deviation of micro butt gap in laser weld—
ing of 304 austenitic stainless steel based on corner point
method GAO Xiangdong HUANG Jianyuan MO Ling
( School of Electromechanical Engineering Guangdong Universi—
ty of Technology Guangzhou 510006 China) . pp 1 -4
Abstract:

plenty of welding status information including the characteristics

Infrared radiation from the molten pool contains

of the seam deviation. Infrared images of the molten pool were
captured by an infrared sensitive high-speed camera during high
power ( 10kW) fiber laser butt joint welding of 304 austenitic
stainless steel with micro-gap seam ( seam gap width was less
than 0. Imm) . By analyzing the molten pool characteristics the
information of seam deviation was explored. A keyhole formed
when the laser beam was focused on a weldment and the metal
vaporized instantly. Features of the keyhole infrared images es—
pecially the characteristics of conjunction between the solid and
liquid zones with unstable burr edge of seam were studied. A
corner point detection method was proposed to detect the micro—
gap seam deviation in high power laser welding process. Experi—
mental results showed that the dense distribution center of the
corner points of a molten pool infrared image had a close relation—
ship with the weld seam deviation. The micro-gap weld seam de—
viation status in high power fiber laser welding can be determined
by the corner point distribution density.

Key words: high power fiber laser welding; near infrared

thermal image; seam deviation; corner point detection

Embedded system control of consumable DE-GMAW
SHI Yu' WANG Ping’ GUO Jinchang® FAN Ding' ( 1. State
Key Laboratory of Gansu Advanced Non-ferrous Metal materials
Lanzhou 730050 China; 2.
Welding Team of Process Department in Dongfang Electrical Ma—
chinery Co. TLid. Deyang 618000 China) .
Abstract: By applying the embedded system control to
carry out the control tests for consumable DE-GMAW  the weld—

Lanzhou University of Technology

ppS -8

ing process is unstable main arc and bypass arc are affected
each other bypass arc length is unstable bypass current chan—
ges seriously and there is welding defects and poor weld appear—
ance in open loop welding. Stability test of the welding process
based on the arc voltage feedback prove that the embedded sys—
tem can feedback arc voltage in real time adjust bypass wire
feeding rate and control the bypass arc length make sure weld-
ing process stable. Stability test of the welding process based on
the current control shows that the embedded system can feedback
the bypass current in real time judge the bypass current change
trend adjust the bypass current in real time ensure current in
base metal to be stable. Applications of the embedded system
control of both bypass wire feeding and bypass current ensure sta—
ble welding process avoidiance of welding defect and good weld
appearance.

Key words: embedded system; consumable DE-GMAW;

arc voltage feedback; control current

Parameter optimization for MAG of DP780 LU Zheny—
ang TANG Chao XIONG Wei HUANG Pengfei ( Welding In—
stitute  Beijing University of Technology Beijing 100124  Chi-
na). pp9-12

Abstract:
mized by orthogonal experiments for 2mm thick uncoated DP780

Gas metal arc welding parameters were opti—

steel plate. The influences of five factors including wire feeding
rate welding speed arc voltage wire extension and welding an—
gle on tensile strength of DP780 lap joints were discussed. The
range analysis and variance analysis proved that wire feeding rate
and welding speed are the main influencing factors on the tensile
strength of the join and the other factors show no regularity to
tensile strength. An approximate mathematical model to control
the tensile strength of the joint was obtained by fitting the proxi—
mate curve through multiple regression analysis which revealed
the regularity of effects of main welding parameters on the tensile
strength of the joint.

Key words:  AHSS; MAG,; process parameter optimiza—

tion

A welding power supply with half-bridge LLC resonant soft—
switching CHEN Yanming' YANG Meizhen' WANG
Zhenmin® XUE Jiaxiang” LI Guojin' (1. College of Electrical
Engineering Guangxi University Nanning 530004 China; 2.
College of Mechanical Engineering South China University of
Technology Guangzhou 510640 China) . pp 13 - 16

Abstract:

former

By using the magnetizing inductance of trans—
a half-
bridge LLC resonant welding power supply with constant output

resonant capacitor and additional inductance

voltage was implemented. Through careful analysis and design of
relevant parameters ( such as the series resonant inductor Lr se—
ries resonant capacitor Cr and the resonant inductor Lm paral-
leled with transformer etc ) in the resonant tank the ZVS turn-on

and the ZCS

turn-off can be achieved for secondary rectifier diodes over the

can be achieved for primary side power switch

entire operation region. Hence the loss and the interference can
be decreased the efficiency can be increased the switching fre—
quency can be higher so that the weight and the volume of the in—
ductance the capacitance and the transformer and so on can
be decreased dramatically and the dynamic behavior can be im—
proved. The operation principle was also discussed briefly a
2. 5kW half-bridge LLC welding power supply was constructed
and the experimental results were presented.

Key words:  half-bridge LLC converter; resonant; Zero—

voltage turn-on; Zero-current turn-off

Interface microstructure and mechanical properties of diffu—
sion bonded joints between tungsten and ferritic steel with

vanadium interlayer MA Yunzhu WANG Yanyan LIU



