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Fig. 3 Microstructure in spot welded joints
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Fig. 4 Vickers hardness around weld nugget
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Fig. 5 Load amplitude vs. fatigue life
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Table 1 Loadings for twodevel loading test
o, /MPa o, /MPa N( )
60 35.00 29 206
A
60 50.00 5 481
60 23.33 149 737
B
60 35.00 29 206
60 23.33 149 737
C
60 50. 00 5 481
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2. 3 . Table 3 Fatigue test results under highHJow loading
1~2
n, n ( ) ny /N ny ) el )
n,. n, /N, A 1 000 0.18 23 877 23 643 38301
Mi A 2 000 0.36 18 549 12765 25 630
2 et A 3000 0.55 13220 10173 12337
A 4 000 0.73 7 892 26714 19212
B 5 000 0.17 124 102 212 159 285 515
2 — B 10 000 0.34 98 468 117 630 176 165
Table 2 Fatigue test results under low-high loading B 15 000 0.51 72833 87000 75976
B 20 000 0.68 47 198 92 637 45575
B 25 000 0.86 21 564 35281 17 081
ny ( ) n /Ny ny ( ) Ny )
C 1 000 0.18 122418 186 767 413 691
A 4 000 0.14 4714 6237 5528
C 2 000 0.36 95 098 263 248 448 540
A 8 000 0.27 4 001 3965 4904
C 3 000 0.55 67779 212474 195526
A 12 000 0.41 3234 5720 3473
C 4 000 0.73 40 460 195 719 290 014
A 16 000 0.55 2 466 5012 3895
C 5 000 0.91 13141 212 541 200 647
A 20 000 0.68 1754 3382 1371
A 24 000 0.82 987 1616 2464
B 25 000 0.17 24 241 20 580 22 464
B 50 000 0.33 19 568 13564 12726
B 75 000 0.50 14 603 12774 10973
B 100 000 0.67 9 638 4900 4105
B 125 000 0.83 4 965 1130 —
C 25 000 0.17 4 566 8709 5293
C 50 000 0.33 3651 6028 4613
C 75 000 0.50 2 736 4319 4744
C 100 000 0.67 1821 2855 7410
C 125 000 0.83 905 2 030 —
2 — A 6 _
Miner Fig. 6 Linearly cumulated damage under low-high loading
B Miner
A Miner
3 — ABC3
Miner
C 5
Miner 2 7 _
3 Fig. 7 Linearly cumulated damage under high-fow loading
D =3n,/N,. N, l
n,/N,
6 7 6 A C 1
B 1
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China; 2. Department of Mechanical Engineering, Tsinghua U-
niversity, Beijing 100084, China). pp 17 —20

Abstract ;
filling wire was conducted on 100 mm thick SA508-III steel used

Single-pass tungsten inert welding with TGS-56

for nuclear pressure vessel and the macrostructure of the cross
section of the welded joints was examined to analyze the effect of
different welding parameters on the geometry of the welded joint.
The results show that d changed obviously with the welding cur-
rent, the wire feed speed mainly affected the bead height and the
welding speed had great effect on the welded joint geometry.
Temper bead welding technology could be easily achieved by u-
sing smaller welding current and greater wire feed speed to make
b + h larger than d. The difference between b + h and d did not
vary significantly with the welding speed.

Key words: temper bead welding technology; welded

joint geometry ; welding current; wire feed speed; welding speed

Pores distribution during laser-cladding NiCuFeBSi alloy on
gray cast iron YAN Shixing, DONG Shiyun, XU Binshi,
WANG Yujiang, FANG Jinxiang, REN Weibin ( National Key
Laboratory for Remanufacturing, Academy of Armored Forces
Engineering, Beijing 100072, China). pp 21 —25

Abstract :

acterization in cladding layers fabricated on the substrates of 45

With contrast of different kinds of pores char-

steel and HT250, the composition, distribution and influence
factors were investigated , respectively. The results show that the
gas in pore was CO which was generated by the reaction of graph-
ite and oxide. The shape of pores was irregular with many wedge
angles. Furthermore, the floating path of pores was disperse in-
stead of vertical due to the severe convection in molten pool. And
the spread acceleration of pores was increased with the tempera-
ture as well as the surface tension gradient in the molten pool.
However, the laser cladding parameters were the external factors
affecting the distribution of pores. Enhancing the preheat temper-
ature and reducing the laser power and laser scanning speed ap-
propriately could avoid the generation of pores and decrease the
porosity in the cladding layer.

Key words: laser cladding; gray cast iron; pore; con-

vection

Effect of processing parameters on electron temperature of
vacuum arc with hollow cathode XU Jianping'*, GONG
Chunzhi' | TIAN Xiubo' , YANG Shigin' (1. State Key Laborato-
ry of Advanced Welding and Joining, Harbin Institute of Tech-
nology , Harbin 150001, China; 2. Department of Materials and
Chemical Engineering, Heilongjiang Institute of Technology,
Harbin 150050, China). pp 26 —30

Abstract ;

uum arc was acquired using spectrometer with different process-

The spectral distribution of hollow cathode vac-

ing parameters, and the electronic excitation temperature of the
arc plasma was calculated by the method of relative intensity.

The results show that the hollow cathode vacuum arc plasma was

composed of argon ions and argon atoms. The ion concentration
in hollow cathode vacuum arc gradually increased with reducing
the discharge pressure and increasing the welding current. At a
certain gas flow, the electron excitation temperature in the hollow
cathode vacuum arc gradually increased as the welding current
increased. It is also found that the electron excited temperature
was higher at lower gas flow and large welding current. If the
discharge pressure became larger, the vacuum arc hollow cathode
electron excitation temperature might decrease. With larger weld-
ing current and relatively lower gas flow rate, the argon ion spec-
trum intensity was high around the center axis of the hollow cath-
ode arc. This was beneficial for welding with larger penetration.

Key words: hollow cathode; vacuum arc; emission spec-

trometer; electron temperature

Pulse current auxiliary liquid diffusion bonding between Ti
(C,N)-ALO, CMC and 40Cr steel WU Mingfang,
WANG Fei, WANG Fengjiang, XU Guoxiang ( Provincial Key
Laboratory of Advanced Welding Technology, Jiangsu University
of Science and Technology, Zhenjiang 212003, China). pp 31
-34
Abstract: Diffusion bonding behavior between Ti( C,N)-
Al, Oy ceramic matrix composites (CMC) and 40Cr steel was in-
vestigated using pulse current auxiliary liquid diffusion bonding
process. The effect of aided pulse current and holding time dur-
ing diffusion bonding on the element distribution, phase structure
and thickness of the reactive layer at the interface was character-
ized. The results show that aided pulse current during diffusion
bonding promoted the metallurgical bonding between CMC and
40Cr steel. The corresponding joint strength was about 146 ~ 180
MPa and was not obviously affected by the holding time during
bonding. The diffusion path and rate of atoms at the interface
were apparently changed by the loading of pulse current during
diffusion bonding. Consequently, the growth of interfacial inter-
metallic compounds and the content of low melting point eutectic
phases could be controlled to improve the joint strength.
Ti(C,N)-ALO;; liquid diffusion bonding;

aided pulse current; interfacial structure; joint strength

Key words:

Fatigue strength of tensile shear spot welds made of ST12
steel WANG Ruijie' , YANG Xijie’, XIAO Zhengming' (1.
Mechanical Engineering Faculty, Kunming University of Science
and Technology, Kunming 650500, China; 2. Civil Engineering
Faculty, Kunming University of Science and Technology, Kun-
ming 650500, China). pp 35 -38

Abstract :

sheets with product line welding equipment. Microstructure in

Fatigue specimens were made of STI2 steel

different zones was observed and Vicker's hardness around the
weld nugget was measured. Constant amplitude fatigue loading
was applied on specimens with MTS material testing frame to ob-
tain the S-N curve. According to the constant amplitude fatigue

test results, two-stage loading tests were carried out, and then






