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Table 1  Experimental parameters and results of under—
water welding arc stability
4.2
I/A UIV v/(mm/s) D/m U,/ v cy! s
320 34 10 0.1 1.07 32.31 ’
340 34 10 0.1 1.23 27.63
360 34 10 0.1 1.33 25.53 )
380 34 10 0.1 1.41 23.97 (5) (6) LUwvD
400 34 10 0.1 1.36 23.06
20 34 10 0.1 1.40 22.23 d( U,) 1dI =0. 324> 08 =128, =001 po- 0180 (17)
440 34 10 0.1 1.54 22.13 d( CJI) /d[: _3. 9681—2,0688U2.32971}—0A0485D—0A0737
460 34 10 0.1 1.57 21.72 (8)
320 30 10 0.1 1.36 21.98
320 31 10 0.1 1.20 26.06
d( UU) /dU — _0. 399]1.0043U—2. 23581} —0.0104D().(J78()
320 32 10 0.1 1.15 27.80
320 33 10 0.1 1.02 32.21 (9)
-1 —1.0688 y71.3297 -0.0485 -0.0737
320 34 10 0.1 1.07 32.31 d(Cy') /dU =8.651 U D
320 35 10 0.1 1.04 33.93 (10)
300 32 6 0.1 1.13 28.37
300 32 8 0.1 1.14 27.92 dU) /dv= -0 0034 ] 0043 7~ 12358, = 10104 0. 0780
300 32 10 0.1 1.23 26.13 (11)
300 32 12 0.1 1.15 25.23
‘o 0 0 o1 s 125 d( Cal) /dU — _0. 18[—1.0688[]2.32971}—1.04850—0,0737
310 30 10 10 1.61 19.08 (12)
310 30 10 20 1.57 17.85
310 30 10 30 2.01 15.38 d( U,) /dD =0. 02387 0F "%, 0010 =092
310 30 10 40 1.87 15.04 (13)
310 30 10 50 2.22 13.80 d( CU—I) /dD = — 0. 2740688 23297, ~0.0485 ) - 1.0737
310 30 10 60 2.44 13.50
(14)
v=10 mm/s 0.1 m
1 2
(3) .
(4) ( )

Uo- :0‘ 323]1.0043 U—1.2358y —0.0104D0. 0780 ( 5)
C[_l =3. 713[—1.0688 UZ. 3297U—0A0485D -0.0737 ( 6)
(5) (06)
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Table 2 Sensitivity analysis of arc stability

Fig. 7 Sensitivity analysis results of welding current and

I/A U/v CU‘1 d( CU")/dl d( Cgl)/dU d( C[l)/dv d( CJI)/dD
320 28 19.45 -0.064 9 1.618 1 -0.094 3 -14.3513
370 28 16.65 -0.048 1 1.3855 -0.080 7 -12.288 5
420 28 14.54 -0.0370 1.2100 -0.070 5 -10.731 6
320 32 26.54 -0.088 6 1.9325 -0.128 7 -19.588 2
370 32 22.73 -0.065 6 1.654 7 -0.1102 -16.772 8
420 32 19.85 -0.050 5 1.445 1 -0.096 2 -14.647 7
320 36 34.92 -0.116 6 2.260 1 -0.169 3 -25.773 0
370 36 29.90 -0.086 4 1.9353 -0.1450 -22.068 6
420 36 26.12 -0.066 5 1.690 1 -0.126 6 -19.272 6
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Fig. 8 Sensitivity analysis results of welding voltage and
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fect of HT250 castiron used in diesel engine cylinder was re—
paired with inferiordaser instantaneous melting cold-welding
technology. The cold-welding residual stress was measured
through the X-ray diffraction method to study the regularity of re—
sidual stress and the relationship between the residual stress and
different process parameters. The results show that the stress
near the weld seam is tensile and the stress away from the weld
seam is compressive. The cold welding residual stress distribu—
tion is quite narrow. The peak stress mainly distributes in the
range of Smm from the weld seam center and the residual stress
is close to zero in the place of 20 mm away from the weld seam
center. Time parameter has little influence on the peak stress
while the energy parameters influence is great. Through the
change of time and energy smaller residual peak stress can be
obtained to meet the repair requirements for surface damage on
engine remanufacturing parts.

surface residual stress;

Key words: cold-welding;

process parameters; remanufacturing

Pitting corrosion resistance of PH stainless steel of FV520B
and its welding joint ~ ZHANG Min' ZHANG Enhua' ZHI
Jinhua' > MENG Qiang' ZHANG Haicun®( 1. School of Mate—
rial Science and Engineering Xi‘an University of Technology
Xian 710048 China; 2. Xi‘an Shangu Power Co. Lid Xi‘an
710075 China) . pp 37 —40

Abstract:  The corrosion—resistance of the steel FV520B
had been tested respectively in the HCl and H,SO,( 10%) under
the 35 °C. The result showed that under the above condition the
base metal and the welding welding joint suffered a much more
serious pitting corrosion in the HCl ( 10%) than that in the
H, S0, of the same mass fraction the chloridion has more serious
destructive effect on the passivation film of the stainless steel
which causes the deeper corrosive pitting. while the corrosive
effect of 10% mass fraction H,S0, is relatively inferior the cor—
rosion products are different either but under the different corro—
sive environment all the corrosive level of the weld joint in the
welding point is lower than the HAZ.

Key words: precipitation sclerosis stainless steel; micro—

structure; corrosion resistance

Interfacial microstructure and properties of Si;N, joints
brazed using TiNi-V eutectic brazing alloy WANG Guox—
ing' SONG Xiaoguo’® CHEN Haiyan® LI Yang' CAO
Jian® *( 1. School of Materials & Chemical Engineering Hei—
longjiang Institute of Technology Harbin 150050 China; 2.
School of Materials Science & Engineering Harbin Institute of
Technology at Weihai Weihai 264209 China; 3. State Key Lab
of Advanced Welding and Joining Harbin Institute of Technolo—
gy Harbin 150001 China) . pp 41 —44

Abstract:  TiNi-V eutectic brazing alloy was fabricated by
vacuum arc melting and its spreadability on the surface of Si;N,
ceramic was investigated. The brazing of Si;N, ceramic was a—
chieved using TiNi-V brazing alloy. The typical interfacial micro—
structure was Si;N, /TiN + Ti-Si compounds/NiV. The effect of
brazing temperature on the interfacial microstructure and proper—

ties of joints was investigated. The results showed that with the

increasing of brazing temperature the reaction between molten
brazing alloy and Si;N, ceramic intensified and the thickness of
TiN + Ti-Si compounds layer increased gradually. Moreover lots
of microcracks were formed in the joints due to the residual stress
in joints which deteriorated the joining properties. The highest
shear strength of 28 MPa was obtained when the specimen was
brazed at 1 200 °C for 10 min. The joint fractured in TiN + Ti-Si
compounds layer which belonged to brittle fracture.

Key words:

TiNi-V eutectic brazing alloy; brazing;

Si;N, ceramic; interfacial microstructure

Fatigue fracture behavior of laser-MIG hybrid welded 7075-
T6 aluminium alloys WU Shengchuan' > XU Xiaobo'
ZHANG Weihua® LI Zheng' XU Daorong' (1. School of Mate—
rials Science and Engineering Hefei University of Technology
Hefei 230009 China; 2. State Key Laboratory of Traction Pow—

er Southwest Jiaotong University Chengdu 610031 China) .
pp 45 -48
Abstract:  The influence of stress ratio R and stress range

o, on the fatigue crack propagation behavior of high strength
7075-16 aluminum alloy and laser-MIG hybrid welded joint is
studied. The results show that under the welding parameters of P
=3 000 W [=110A and v =3 m/min

growth rate curve of laser-arc hybrid welding joint intersects with

the fatigue cracking

that of base metal. That is due to that the fatigue crack growth
rate of hybrid welding joint is lower than that of base metal espe—
cially when the SIF range AK is less than 15.6 MPaem'?. Un-
der the conditions of same SIF range AK the fatigue cracking
growth rate at the higher stress ratio is larger than that of the low—
er stress ratio. Furthermore the stress range is more important
than the stress ratio ( mean stress) to determine the fatigue
cracking growth rate of welding joints.

Key words:  hybrid laser-arc welding; 7075 high strength
aluminium alloy; microstructure;

effect

fatigue fracture; softening

Arc stability of underwater wet flux-cored arc welding
SHI Yonghua ZHENG Zepei HUANG Jin ( School of Mechani—
cal and Automotive Engineering South China University of Tech—
nology Guangzhou 510640 China) . pp 49 —53

Abstract:

coefficient of variation ( CV) of welding voltage are used as the

Standard deviation ( SD) and the reciprocal of

index of arc stability. The arc stability of underwater wet flux—
cored arc welding in different welding conditions was studied
based on underwater wet welding experiments. Sensitivity models
of arc stability have been built and sensitivities of welding param—
eters on arc stability such as welding current voltage speed
and water depth were analyzed. The results showed that the arc
stability got worse as water depth increased. Especially in shal-
low water the arc stability decreased dramatically as the water
depth increased. Arc stability also decreases with the increasing
of welding speed. The welding voltage has a great influence on
arc stability and increasing the welding voltage appropriately will
improve the arc stability.

Key words: underwater welding; arc stability; sensitivity

analysis



