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Table 1 Convergent nozzle underwater cutting test pa—
rameters
h/mm  P/kW  v/(memin~')  p/MPa D/mm
Q235A 30 6.0 0.5 0.2 3.5
(a) R AU B SR IE T
(d) TR AU D AR AR T
4
Fig. 4 Convergent nozzle cutting test results
2.2

2
Table 2 Laval nozzle underwater cutting test parameters

h/mm P/KW  v/( memin~") p/MPa

Q235A 30 5.5 1.0 0.35

(a) HITLAR RS LI B IE TR

(c) BLEL/RBERE LI BA R YR

(d) L FLIR IR I HI A AR T

5
Fig. 5 Laval nozzle cutting test results
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point of Al-Si moves to the Si side. It can be found that the pha—
ses in Al-Si-Zn brazed 6061 aluminum joint are Al n-Zn and
Si particles and the phases in Al-SiZn-Cu-P brazed seam are
a-Al n-Zn fine Si particles AIP phase.
Key words:  modification; brazing; 6061 aluminum alloy; Si
Design of high power underwater laser cutting nozzle
XU Liang' WANG Wei' LI Xiaoyu' XU Yujun' LIU Shao-
wei’( 1. Harbin Welding Institute China Academy of Machinery
Science and Technology Harbin 150028 China; 2. Shenyang
Xinle Aerospace Co. Ltd. Shenyang 110034 China) . pp 57 —60
Abstract:

requirement and the design principle of Laval nozzle the part of

According to the principle of the laser spot size
stable section contraction section throat section and expansion
section of the nozzle were designed. The size of stable section is
mainly limited by the overall size of the laser cutting gun. Con-—
traction section is used to connect the stable period and the throat
section by using tangent arc transition. In order to ensure the la—
ser go smoothly through the throat throat diameter must be grea—
ter than the laser spot diameter. Expansion section adopts linear
expansion method in view of the cutting seam width limit di-
vergence angle should not be too large. According to the design
size the supersonic Laval nozzle was manufactured the jet ve—
locity and stiffness of oxygen flow was improved. In underwater
laser cutting experiment using the local drainage method and
larger oxygen flow 30 mm thick carbon steel plate was cut
smoothly. Compared with the convergent nozzle the cutting
effect of the supersonic nozzle has been obviously improved

Key words: underwater; cutting; laser; nozzle
Effect of rare earth Ce on microstructure and properties of
Zn=22Al filler metal WANG Bo' LIU Han' XUE Song-
bai' LI Yang' LOU Jiyuan® LOU Yinbin’( 1. College of Ma-
terials Science and Technology Nanjing University of Aeronau—
tics and Astronautics Nanjing 210016 China; 2. Zhejiang Xin—
rui Welding Material Co. Ltd. Shengzhou 312452 China) .
pp 61 —64

Abstract:

ty melting temperature

The effects of the rare earth Ce on the resistivi—
spreadability microstructure of Zn-—
22 Al filler metal and shear strength of brazed joints were stud—
ied. The results indicated that the addition of Ce has little effect
on the resistivity and the melting temperature of the filler metal.

But with the addition of Ce the spreadability is significantly im—
proved the microstructure is refined obviously. It has been
found that Ce can improve the shear strength of Cu/Al joint nota—
blely. When the content of Ce is 0. 05%
er metal on Al and Cu substrates reached maximum values re—

spectively which are 21.4% and 11. 6% higher than those of

the spread area of fill-

Zn22A] alloy respectively. Moreover the shear strength of Cu/
Al joint brazed with Zn22Al1-0. 05Ce reaches the peak value of
91.3 MPa which is improved by 30.3% compared with the joint
brazed with Zn22Al alloy. However with the addition of exces—
sive amount of Ce some brittle Ce-bearing phases appear in the
microstructure and their sizes increase and the spreadability of

filler metal and shear strength of Cu/Al joint deteriorate signifi—

cantly.
Key words: rare earth Ce; Zn-Al filler metal; spread—

ability; microstructure; mechanical properties

Microstructure and mechanical properties of MIG welded
joint of laser melting deposited TA1S titanium alloy DU
TIAN Xiangjun WANG Huaming ( School of Material
Science and Engineering Beihang University Beijing 100191
China) . pp 65 —68

Abstract:  Laser melting deposited ( LMD) TAILS5 and

rolled TA15 were welded by argon arc welding. The microstruc—

Borui

ture and phase constitution of the welded joint were studied by
optical microscopy and scanning electron microscopy. The micro—
hardness and mechanical properties of the welded joint were test—
ed. The results indicate that the weld zone ( WZ) mainly con—
sists of columnar crystals with thick lamellar structure which epi—
taxially grow from the substrates. The grains in heat affected zone
( HAZ) of rolled TA15 grow seriously because of its sensitivity to
heat. The columnar grains in HAZ near weld zone of LMD TA15
turn into equiaxial grains. The microhardness of HAZ of LMD
TA1S5 is the highest while the WZ and HAZ of rolled TA1S is
the lowest. The tensile strength of the welded joint is lower than
that of both base metals but the plasticity corresponds to the
rolled TA15. Fracture position locates in the HAZ of rolled
TAI1S.

Key words:

titanium alloy; laser melting deposition; ar—

gon-arc welding; microstructure; mechanical properties

Fatigue life prediction of transverse cross welded joint based
FAN Wenxue' > CHEN Furong'

School of Materials Science and

on different S — N curve
XIE Ruijun' GAO Jian' (1.
Engineering Inner Mongolia University of Technology Hohhot
010051
University of Technology
Abstract:

mental S — N curve experience S — N curve and standard S — N

China; 2. School of Mining Institute
Hohhot 010051 China) . pp 69 —72

Three kinds of S = N curves including experi—

Inner Mongolia

curve were established by MSC. Fatigue software. The effects of
residual stress average stress and joint shape were considered.
And these curves were revised according to the related criterion
and used to predict the fatigue life of Q235B cross-shaped welded
joint. The results show that the fatigue damage locations of wel-
ded joint is consistent with that of experiment by S — N curve
method based on MSC. Fatigue. The deviation is 7.9% 28% be—
tween the prediction values of experiment S — N curve and that of
standard S — N curve. The deviation is 3.3% 49% between the
prediction values of experiment S — N curve and that of experi—
ence S — N curve. The prediction values of experience S — N
curve are higher than that of experiment S — N curve and that of
standard S — N curve is more conservative.

Key words:  cross welded joint; fatigue life; finite ele—

ment analysis; S — N curve

Filler wire melting dynamics during laser beam welding with
LIU Hongbing' TAO Wang’® CHEN Jie'
CHEN Lei' ZHAN Xiaohong' LI Liqun®( 1.

filler wire
YANG Zhibin®



