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Table 2 Welding parameters of 15-5PH stainless steel
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T, 570 6 20.6
T, 540 5 23.4
T, 570 5 24.7
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Fig. 4 EDS scanning of convection zone under the
molten pool

mE S, P8 1,2,3,4 00 WILR S5
K 0.4%, 0.7%, 0.5%, 0.3%. 75k X 5,
W ICERIBIRET 7l i 1 5830 % 2 s i Ta
W TR TV, T 4 TR KRG RS N, W T E 3 B D)
F 4 SARF M, B 3 A 48 WL E SR
T R E AT, ZEJE T AR X, 4 Rl s
LLATiE Jr i s,

2.2 15-5PH R K-TIG (&¥& it shis B pY 22 57

R R R S )2 R A A 25 5,
TR A AN [R] DX 3B i 4 R N B2 1 RN, W Hz
SPRA. AT, M R,

() FEZ SRS HEAE R R, g Sr At i 8
PERBERLANIE] 6 BT, 7205 PR3 BT RAS R U] 520
REm . IR 2 R E 7 R,

(2) HARTE R ZE B, T S/ N LR AT e

Q) AR EE St fe v, NERERIE . TR
JIAER R M AR AR, AT i AR A= i 4.

(4) it R Ao R AT LA i )2 58
BN RE R S, AR A FE.

6u+ Oou 16P+1(9 ou —— 1
"ax w(‘)z_ pox poz Haz puw
ou OJw
b 2
6x+62 0 @
oP
E—O 3)

EW%%%W%%QQEWMEEJﬁ%wEﬁ
B 6 MRS u S x JrTE SR w0 2 7
I 3 B E s p AW s AR E s P ks
Al R FNAE I s pwar IR ).

B, % 15-5PH 4 K-TIG & ¥4 3 7% 31 4T A 4 A 93
150 He — ___
TR R w (%)

Fe 74.6

= Cr 16.5

5100} Ni 4.1

~ Cu 3.1
1

B |Fe Cr Mn 0.7

= w 0.4

Zz 0, " Mo 0.3

© Ni  Nb 0.3

PW !, Cu
0 l_dylj.___‘_lmTl‘Jl]MW‘_ W w . NbMo
0 5 10 15 20

HER E/keV
(@) E 1YW & i

150 F i - ——
JLE T iw (%)
Fe 74.4
2 Cr 16.4
% 100 + Ni 4.1
M Cu 3.2
= Mn 0.7
T |Fe Cr w 0.7
= 50r Mo 03
W .
Mo | Ni Nb 0.3
i Nb n | Cu Mo
0 S, W WoW . NbMoNb
0 5 10 15
fiett E/keV
(b) NP 2 H W &
150 Fe =
tE RSB w (%)
Fe 74.7
P Cr 16.5
5100} Ni 4.0
~ Cu 3.1
% Mn 0.7
T |Fe o w 0.5
= S0 ‘ Mo 03
W .
1A Ni _Nb 0.3
uNb ﬂ | Cu Mo|
o izt U L WW W . NbMoNb
0 5 10 15 20
fittt E/keV
(c) PP 3 I W i
150 Feo — —
TE RS W (%)
Fe 74.9
_ Cr 16.5
100t Ni 4.1
~ C 3.1
M u
= Mn 0.7
5 Fe Cr w 0.3
=< 501 |
z Mo 0.3
A ‘ . Nb 0.2
Nb I\g M
! Mo fﬁ .ﬂ WW W NbMoNb |
0 A AL W W L
0 5 10 15 20
fiet E/keV

(d) i 419 W & i

B5 BRETAMNREARCESTRSENHE
Fig. 5 Scanning of tungsten content in different posi-
tions. (a) spot 1; (b) spot 2; (c) spot 3; (d) spot 4
(1)~ X @) TS BT DR A @).
FEZ )2 TR YN ) pw' o’ ZEASTE. K RZ



94 B

B 6 K-TIG Btk zhiEs
Fig. 6 K-TIG molten pool flow model
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Table 3 Effect of welding heat input on middle layer
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Fig. 8 Dendrite structure in the middle transition zone of
the weld. (a) T4; (b) To; (c) T3
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appears in the short circuit phase. When the DC connection is
reversed, the repulsion of droplets becomes the main spatter in

peak stage.

Key words: self-shielded flux cored wire; CMT; droplet

transfer; welding spatter

Welding processes and microstructures of weld bead of Zr-
Sn-Nb-Fe-Cr and Zr-Nb-Fe zirconium alloy ZHONG
Jianwei, AN Junjing, DING Huaibo, SHENG Guofu, FENG
Liang (CGNPC Uranium Resources Co., Ltd., Beijing,
100029, China). pp 82-90

Abstract:  Zr-1.0Sn-0. 50Nb-0. 50Fe-0. 14Cr and Zr-Nb-Fe
alloys were the two new developed zirconium alloys which
used in fuel assembly. In this paper, different welding

parameters of the Zr-1.0Sn-0.50Nb-0.50Fe-0. 14Crguide
thimble welded toZr-1.30Nb-0.30Fe tab by using pressure
resistance spot welding method were studied. The mechanical
properties and microstructures of the optimum welding
parameters of the weld bead were studied. The result showed
that the shear strength and nugget size increased as the welding
current increased and the welding force decreased. The Failure
mode of the weld bead changed from junction surface fracture
to button fracture as the welding current increased. The

welding current was the key factors on the mechanical
properties and microstructure. As the increasing of the

electrode force, the welding shearing strength and the diameter
of the welding core size decreased. Under the imbalance
express cooling, the fusion zone consists of a mixture of o-Zr
and B-Zr phases among which lamellar structure. The fine
Fe,(Nby 35 Zr ¢5) and Fe,(Nby 3, Zy9 7) second phases particles
were precipitated inter and intergranular in the grains, so the

mechanical and anti-water corrosion properties were improved.

Highlights: (1) The spot welding of the new kind zirconium
alloys independently developed in China was studied.

(2) Study the welding process parameters of welded joints.

(3) The precipitates in welded joints and their effects on joint

properties were analyzed.

Key words: zirconium alloys; resistance welding; micro-

structure

Analysis of flow behavior in K-TIG molten pool of 15-5PH
steel  FENG Tao', LV Zuoxiang’, LIU Jun', DUAN
Qiongl

(1. China University of Petroleum, Qingdao 266580, China; 2.
Changling Branch of Sinopec Catalyst Co., Ltd., Hunan,
Yueyang 414012, China). pp 91-96

Abstract: K-TIG was used to weld 15-5PH plate. Tracing
technique was used to anlysis K-TIG molten pool flow
behavior. The welding beam consisted of three parts: the upper
part was the marangoni convection circle produced by surface
tension, the lower part was the convective circle produced by
the interaction of surface tension and lorentz force, and the
transition zone between the upper and lower convection
circles. The trace method indicated that the W elements in the
upper and lower parts of the molten pool were distributed in an
arc shape around the convective zone, but the W element was
no obvious shape in the transition zone. EDS analysis was
carried out on the flow ring under the molten pool, and the
results showed that the molten metal under the molten pool
flowed by internal rotation. The results of calculation and test
show that the upper and lower parts of the molten pool flowed
violently, but the flow velocity of the middle layer was small.
With the increase of welding heat input, the flow velocity of
the middle layer had a tendency to decrease, and the grain size

of the intermediate layer tended to grow.

Highlights: (1) Through test and calculation, it is found that
the weld pool is divided into three areas in the process of k-tig
through-hole welding. The flow velocity of molten liquid in
the middle of molten pool is slow.

(2) Through the characterization analysis of the shape of the
molten pool, it is found that the acceleration of molten metal

flow is small in the middle of the molten pool, and the flow ac-

celeration tends to decrease with the increase of heat input.

Key words: 15-5PH steel; K-TIG; tracer method; molten

pool flow acceleration



