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Fig. 1 Residual stresses corresponding to coefficients a; 0-0.089 025 0
of matrix  a . 0_0.119 352 -0. 084 314 g
B—O. 133 287 -0. 107 680 —0. 063 561 E
1.2 U-0. 139 265 -0. 118 239 —0. 075 233 —0. 042 16001
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a 2 Fig. 3 Mesh near blind hole
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Fig. 2 Recalibration of matrix a !
Table 1 Relieved strains in uniform stress field
£, /( pmem™")
h/mm
2 Epl & £
0.128 5 -41.77 -7.28 27.21
0.2570 -88.79 -16.44 55.93
2.1 0.3855 -132.34 -23.45 85.48
ANSYS 0.514 0 -162.42 -27.56 107.30
100 mm x50 mm x 8 mm
E =210 GPa pn=0.3. ASTM a b 1
D=2.57T mm A ! (1) (2)

0.4D. 4 4 . 4
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Table 3 Comparison of calculated values by integral
method with real ones
o /MPa o, /MPa
h/mm . ~ .
150 — T a 8(%) [ o, 6.(%)
g, 0.064 25 330.2  336.9 2.03 9.5 12.6  32.63
| - "
100 - . 0.19275 166.4 174.0 4.57 -20.0 -18.5 7.50
= 0 a N 0.32125 2.7 14.4  433.33  -23.5 -24.7 5.11
S l,‘J . 0.44975 -161.1 -171.3  6.33 -1.0  -1.9 90.00
=R 0 e
0 - = - L
100
0 0.1285 02570 03855 0.5140
% h/m 4 4
4
Fig. 4 Comparison of simulated results with real ones 4
Table 4 Comparison of calculated values by improvement
2.2 method with real ones
o /MPa o, /MPa
o) o,
h/mm _ . ~ "
o= -1274.3h +412.05 Ty fa 5( %) o, 7. 6.(%)
o =787.3h% —432h +34. 4 (5) 0.064 25 330.2  330.2 0 9.5 10.9 14.74
b 0.19275 166.4 166.5 0.06 -20.0 -19.4 3.00
' 0.32125 2.7 3.8 40.74  -23.5 -22.4 4.68
N 0.44975 -161.1 -162.8 1.06 -1.0  -0.8 20.00
a b 2 3
(1) (2) 4
3 3
8 4
400 mm x 100 mm x 12.5 mm
E =209.4 GPa u=0.27.

2

Table 2 Relieved strains in non-uniform stress field

£/ pmem~") £,/ pmem ")
h/mm
i &p € Eel €2 €3
0.1285 -98.24 -98.24 -98.22 -3.66 -3.66 -3.66
0.2570 -181.37 -181.37 -181.36 -0.52 -0.52 -0.52
0.3855 -215.55 -215.55 -215.53 3.70 3.70 3.70
0.5140 -219.17 -219.16 -219.15 5.09 5.09 5.08

o, = =130 MPa
oy = =133 MPa.

5

Fig. 5 Distribution of residual stress in beam



88

34

MM-EA-06425RE-420
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Table 5 Relieved strains in test
£;/(pmem ")
h/mm
&y Ep €3

0.5 4 -8 -22

1.0 9 -22 -43

1.5 13 -28 -57

2.0 19 -25 -63

6

Table 6 Comparison between residual stresses

ed by two methods

calculat-

~

>

h/mm o, /MPa &, /MPa &, /MPa 8.(%) (%)

0.25 111.74 120.91 112.97 8.21 1.10

0.75 75.22 82.52 76. 67 9.70 1.93

1.25  38.71 43.26 39.98 11.75  3.28

.75 2.19 6.43 1.73 193.61  21.00
6
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Abstract:  7075-T6 aluminum alloy was successfully spot

joined by refill friction stir spot welding process. The microstruc—
ture microhardness tensile/shear strength and cross-tension
strength of the joints were tested. Experimental results indicate
that the microstructure can be divided into the nugget zone ther—
mo-mechanically affected zone heat-affected zone and base ma-

terial respectively. Defects such as hook cavity incomplete
fusion incomplete refill and bonding ligament were found in the
joint. The microhardness profile in the welded zone exhibited W-
shaped appearance but that in the stir zone exhibited V-shaped
appearance. When the rotational speed was 1 400 r/min the
highest tensile/shear strength reached 7 916. 0 N which was
39.6% of the base material. The change of the cross-tension
strength with the processing parameters was complicated and the
highest cross-tension strength can reach 43.9 MPa.

Key words:

crostructure; mechanical property

aluminum alloy; friction spot welding; mi-

Effect of precoating on microstructure of SiC reinforced i-
ron-based coating GAO Zhen DU Xiaodong WANG Jin—
jia  SONG Zili ( School of Materials Science and Engineering
Hefei University of Technology Hefei 230009 China) . pp 77
-80

Abstract: Cr, C,
and Cr,; C4 were produced on SiC surface by PIRAC technology.

The iron-based alloy coating reinforced by precoated SiC particles

The reaction layers consisting of Cr;Si

was prepared by plasma surfacing process with the back-feeding
model. The results show that the non-precoated SiC particles dis—
solve completely in the coating. Massive primary polygonal car—
bides formed in the upper part dendrites formed in the middle
part and cellular grains generated in the bottom part. The pre—
coated SiC particles distributed in the coating surface retaining
the original shape and did not dissolve significantly. The region
between SiC particles and the matrix could be divided into the in—
terface reaction zone and the transition zone. The interface reac—
tion zone consisted of a+ Fe Cr) solid solution massive ( Fe
Cr) ,C; and ( Fe Cr) ,;C4 carbides. The transition zone consisted
of the o Fe Cr) solid solution with high Cr content and it was
difficult to expose the microstructure due to its excellent corrosion
resistance.

Key words:  SiC; precoating; microstructure; interface

reaction

Analysis of orthogonal test of properties of dual-phase DP600
steel resistance spot welded joint TAO Bohao' LI Hong'
SONG Yonglun® LI Qiang’( 1. School of Materials Science and
Beijing 100124
China; 2. School of Mechanical Engineering and Applied Elec—

Engineering Beijing University of Technology

tronics Technology  Beijing University of Technology Beijing
100124 China) . pp 81 -84

Abstract:
al-phase DP600 steel in industrial trial production were optimized

The spot welding parameters for cold—rolled du—

by orthogonal experimental design method with the tensile/shear
loads of spot welded joints as the evaluation index. The welding
window and optimal welding parameters were achieved by range
analysis and variance analysis. The microstructure and tensile/
shear loads of the spot welded joints under optimized welding pa—
rameters were investigated. The results showed that the welding
current was between 9 000 A and 12 000 A

time was between 200 ms and 500 ms in the welding window.

and the welding

The welding current had most remarkable influence on the joint
strength. With the increase of welding current the tensile/shear
loads increased. The maximum load 14 kN and the maximum ab-
sorbing energy 45. 26 kJ were obtained with 12 000 A welding
current 200 ms welding time and 2 500 N electrode pressure.
And the microstructure of the resultant welded nugget mainly
consisted of lath martensite.

Key words:

thogonal experiment design; range analysis; variance analysis

resistance spot welding; DP600 steel;, or—

Release coefficients during measuring non-uniform residual
stress with blind-hole method LI Hao LI Hua ( School of
Civil and Hydraulic Engineering Hefei University of Technolo—
gy Hefei 230009 China) . pp 85 —88

Abstract:

the non-uniform residual stresses from the measured relaxed

Integral method is widely used in calculating
strains using the blind-hole method in which the release coeffi—
cients have great influence on the measurement accuracy. As the
residual stresses in each layer are assumed to be uniform when
calibrating the coefficients the calculated results are considera—
bly different from the real stresses if the residual stresses vary
rapidly along the depth. In this paper a three-dimensional FEM
model was established for the release coefficients and verified by
a simulated test on a uniform loaded plate. The errors in the cal-
culation of the non-uniform residual stress field were studied u-
sing the release coefficients calibrated by the integral method
and then an improved technique was proposed to recalibrate the
release coefficients. The results show that the calculated residual
stresses using the recalibrated coefficients are closer to the real
ones.

non-uniform residual

blind-hole method;

stress; integral method; release coefficient; recalibration

Key words:

Finite element simulation of rectifying roundness of welded
thin-walled cylinder by extrusion LI Jun'? ZHANG
Wenfeng' FANG Hongyuan® ( 1. Zhejiang Yinlun Machinery
Company Ltd. Tiantai 317200 China; 2. State Key Laboratory
of Advanced Welding and Joining Harbin Institute of Technolo—
gy Harbin 150001 China) . pp 89 -92

Abstract:  The method of rectifying the roundness of wel—
ded thin-walled cylinders was proposed by extruding the metal in
and around the weld. The effect of roundness rectification by ex—
trusion and the mechanism in which the effect lies were investiga—
ted by finite element method ( FEM) . The cylinder welded longi—
tudinally has a peach shape in radial direction and significantly
distorts at two ends. The simulation results show that the extru—
sion method can effectively improve the roundness of the welded
cylinder. The effectiveness of rectifying the roundness of welded
thin-walled cylinders by extrusion was verified with self-made de—
vices. The experimental results show that the roundness at the
ends of welded stainless steel cylinders with 2 mm in wall thick—
ness 300 mm in length and 280 mm in external diameter can be
reduced to about 0. 5 mm by extruding the metal in and around
the weld.

Key words: welding; thin wall; cylinder; extrusion; nu-—

merical simulation

Effect of crack location on limit loads of strength mismatched
welded joints DUAN Xiaoxue' ZHANG Yanhua' XIONG
Linyu’ TIAN Zhijie> SU Zhiqiang® ( 1. School of Mechanical
Engineering and Automation Beihang University Beijing 100191



