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effect of radiation on the microstructure and properties of 316L
welds and the mechanism of action. The changes of surface
morphology, microstructure, microhardness and electroche-
mical corrosion performance of 316L steel welds irradiated by
helium ions were systematically studied. The results show that
after 150 keV helium ion irradiation, a large number of small
holes are formed on the surface of the sample, which leads to a
decrease in the corrosion resistance of the sample. The

corrosion current density of base metal and weld metal
increased by 5.42 x 10 " and 5.91 x 10 ° A/em ~, respectively.
Irradiation leads to defects such as helium bubbles and
dislocations inside the sample. These defects cause the sample
to produce radiation swelling and radiation hardening. The

swelling rate of the base metal and the weld are 0.103% and
0.181%, respectively, and the microhardness has been
increased by 2.33 and 2.55 GPa, respectively. The EBSD test
method confirms that the weld metal has a larger grain size,
which makes its radiation resistance slightly worse than that of

316L steel.

Highlights: (1) The experiment used electrochemical corro-
sion test to study the influence of helium ion irradiation on the
corrosion resistance of weld metal and base metal.

(2) Explore the influence of grain size on the radiation resist-

ance of weld and base metal.

Key words: helium ion irradiation; 316L stainless steel; weld

metal; microhardness; electrochemical corrosion

Spectral analysis of A-TIG welding arc with fluorides

activating flux LI Chunkai, XI Baolong, SHI Yu, GU

Yufen (State Key Laboratory of Advanced Processing and
Recycling of Nonferrous Metals, Lanzhou University of

Technology, Lanzhou, 730050, China). pp 54-58
Abstract:  As one of the most common A-TIG welding
activating fluxes, fluorides have been widely used in actual
welding production, but its influence mechanism on arc
behavior is still controversial. To this end, the spectral
diagnosis method was used to study the spatial spectral
distribution of the A-TIG welding arc coated with fluoride flux,
the distribution characteristics of flux particles, argon and iron
particles in the arc space were analyzed, and the Boltzmann
diagram method was wused to calculate arc electron
temperature. The experimental results shown that the flux
particles are mainly distributed in the central area of the arc
column; fluoride can reduce the intensity of the Ar I spectrum

in the arc and increase the intensity of the Fe Il spectrum; the

effect of fluoride on the temperature of different arc regions is
not consistent. Among them, the arc temperature near the
anode area is greatly increased, but the effect on the arc

temperature in other areas is small.

Highlights: (1) The distribution and characteristics of fluor-
ide activator particles, AR, Fe and other charged particles dur-
ing A-TIG welding were studied from the spatial dimension of
arc by arc diagnosis method.

(2) The spatial distribution characteristics of arc electron tem-
perature after the introduction of active agent are calculated by

Boltzmann diagram method, and the influence mechanism of

fluoride active agent on arc electron temperature field is ana-

lyzed

Key words: A-TIG; fluorides; spectrum diagnosis; arc tem-
perature

Influence of bevel angle and wire offset on the

microstructure and mechanical properties of Ti/Al joint by
cold arc MIG welding WEI Shouzhengl, WANG
Zhiying', REN Xiaopeng’, WANG Jianguo’ (1. Welding
Research Center, North University of China, Taiyuan, 030051,
China; 2. Jiangyang Chemical Limited Company of China
Jinxi Weapon Industrial Group, Taiyuan, 030051, China; 3.
The Laboratory Center, Taiyuan Heavy Industry Transit
Equipment Co., Ltd., Taiyuan, 030051, China). pp 59-66
Abstract: Cold arc MIG welding of TA2 titanium and SA05
aluminum alloy was conducted with SAIl 5183 wire. The
influence of bevel angle in titanium and wire offset on joint
forming and the Ti/Al interfacial microstructure was studied.
Partial melting of top titanium and poor bonding of the root
appeared in the same joint when the bevel angle is too small.
However, Weld sag was observed with too large bevel angles.
With the bevel angle is in the range of 30° ~ 45°, good joint
forming and sound interfacial combination along the thickness
direction were observed. Partial melting of top titanium and
poor bonding of the root appeared in the same joint when the
welding wire was point to titanium side. Weld sag was
observed with too large wire offset towards aluminum. Good
joint forming and sound interfacial combination were observed
with the wire offset towards aluminum was in the range of 0 ~
1 mm. The optimal parameters obtained were that the bevel
angle was 35° in titanium and the wire offset was 0.5 mm
towards aluminum, the average tensile strength reached up to
198 MPa. The titanium and the weld metal were brazed by the

formation of a Ti; 3Al layer and a TiAl; layer in the upper



