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Table 1 Chemical composition of Q235 steel
C Si Mn P S
0.14 0.19 0.55 0.028 0.020
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Fig. 1 Diagram of K-TIG welding platform
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Fig. 2 Dynamic high-speed photographic image of keyhole of K-TIG welding at 520 A welding current
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Fig. 4 K-TIG weld forming under different assembly cle-
arance. (a)6=0mm; (b)d=0.5mm; (c)5=1.2mm

TERALI T ZSHOT, SRAEIETS T BB AR 2 2
2], IREERGE R CETTTIE, K s PR, XoE T
e e, K-TIG R alE AT 57 i 1, 4R 4
FERLALEE BT 774K, S ZIU 517" B M Al A 4%,
FREE R IAGE IR X AR

\
: \
PEE X

//ﬂ%mﬁi b

e T}

B 5 Q235 K-TIG Lk TZ S HIRLER T
Fig.5 Weld forming of K-TIG optimized process
parameters of Q235 steel
22 REmLNFEiEgEsth
22,1 K-TIG JF4& KB MK
X K-TIG A543k A7 A B Ik, il e 5

R ANE 6 i,

200 [ .

190 | e

180 | ./ ~
E 170 HAZ/ WM \HAZ
S160F BM \ . BM
150 =/ AN
Blgl "

130 |

120 |

mob—o

-10 8 =6 -4 2 0 2 4 6 8 10

MERAE PO AIFE B d/mm
(a) JHEE T

200 -

190 | .

a

S0t HAZ HAZ
Siweor BMo /S wm \ e
L S "
g0l

130

120 |

mob—vo— v

-0 8 6 4 2 0 2 4 6 8 10

HEAREE O AIE B d/mm
(b) JREEMR

6 KTIGEEELEESHE
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Table 2 Impact test energy of K-TIG welded joint at
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Fig. 9 Metallographic structure of Q235 steel K-TIG
welding joint.(a) upper of weld seam; (b) lower of
weld seam
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welded (AW) condition, but its fracture toughness is poor.
After PWHT, there is no obvious change in the impact
toughness of weld metal, but the fracture toughness increases
significantly, with the average CTOD value rising from
0.123 mm to 0.707 mm. PWHT causes the improvement of
toughness through the decrease of dislocation density, the
significant reduction of dislocation tangles, and the
precipitation and spheroidization of fine carbides. It can
meanwhile eliminate the local embrittlement inside of the weld
metal caused by the strain aging effects, thus improving the
toughness. In addition, the results of the tested impact
toughness of weld metal are quite different from those of the
fracture toughness. Therefore, there may be risks in using
single-temperature impact toughness as the only criterion to
evaluate the toughness and the safety of the thick-plate weld
metal under restraint welding.

Key words: fracture

impact toughness; toughness;

post-weld heat treatment; restraint weld

Study on K-TIG welding process and properties of Q235
steel XU Liangl, OUYANGKai’, YANGHaifeng1 (1. Har-
bin Welding Institute Co., Ltd. , Harbin, 150028, China; 2. CS-
CEC Installation Group Co., Ltd., Nanjing, 210023, China).
pp 68-72
Abstract: The K-TIG welding technology was used to
weld the 10 mm thick Q235 steel. The results showed that the
welding process was stable, and the welded joint with good
weld formation and no defects such as cracks and pores was
obtained. The dynamic behavior of keyhole in the welding
process was observed by high-speed photography test, and the
microstructure and hardness of the welded joint were studied
The mechanical properties such as tensile, impact and bending
are tested. The results show that the stability of keyhole of K-
TIG welding can be increased by improving the heat
dissipation condition and reasonable assembly clearance; the
Vickers hardness of weld area and heat affected area are higher
than that of base metal; the tensile strength and impact
toughness of welded joint are better than that of base metal; the
weld area is mainly composed of fine acicular ferrite and a
small amount of massive ferrite The K-TIG welding joint with
excellent properties has been obtained, which has reference
significance for the further study of K-TIG welding process of

low carbon steel.

Key words: K-TIG welding; dynamic process; micro-

structure and properties

Microstructure and properties of electron beam welded
joints of dissimilar high temperature titanium alloys
GAO Fuyang’, GAO Qi"’, HAN Linju"’, YU Wei"’, ZHU
Lele™, LIU Yinqiz’3 (1. Luoyang Ship Material Research
Institute, Luoyang, 471039, China; 2. Luoyang Shuangrui
Precision Casting Titanium Industry Co., Ltd., Luoyang
471039, China; 3. National Local Joint Engineering Research
Center of Advanced Titanium and Titanium Alloy Materials
Technology, Luoyang, 471039, Cina). pp 73-78

Abstract: High temperature titanium alloy Ti60 plate
and Ti700sr casting were welded by vacuum electron beam
welding machine, and the microstructure and mechanical
properties of the joint were studied. The results show that the
high temperature titanium alloy Ti60 plate and Ti700sr casting
have good weldability by electron beam welding, and high
quality joint can be obtained. The welding seam in the joint is
fine acicular martensite, and there are stacking faults and twins
infusion zone of Ti700sr side. The a phasein the HAZ of
Ti700sr grow a lot compared with the a phase in the base
metal. There are rich rare earth Nd precipitates in the fusion
zone and heat affected zone on the Ti60 side. The
microhardness of the weld metal is similar to that of Ti60 and
Ti700sr, which is about 360 HV. The highest hardness occurs
in the heat affected zone of Ti60 side, and the maximum
hardness reaches 418 HV. The tensile properties of the joints at
600 and 650 C are 695 and 587 MPa respectively.

Key words: Ti60 alloy; Ti700sr alloy; electron beam

welding; microstructure; mechanical properties

High entropy mechanism of nugget in Tal/0Cr18Ni9 sheet
energy storage welding ZHAI Qiuyal, LIU Shuaibin',
YANG Quanhul, YE Jianlin’, XU Jinfeng1 (1. Xi ’an
University of Technology, Xi’an, 710048, China; 2. Xi’an
Younite Container Manufacturing Co., Ltd., Xi’an, 710201,
China). pp 79-84
Abstract: In this paper, in view of the difference of
physical and chemical properties between tantalum and
steel,which is easy to produce brittle intermetallic compounds

during welding, resulting in poor performance and cracks of

fusion welded joints. According to the idea of high entropy



