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Fig.1 Schematic of curvature radius and transition angle of
weld toe of fillet welds
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Fig.2 Shape and dimension of fatigue specimen
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Fig. 3 Macrostructure of weld toe in remelted fillet welds under different remelting distances (remelting current of 150 A)
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Fig. 4 Curvature radius and transition angle of original joint weld

toe and remelted weld toe under different remelting currents

190 AT, B DU RARFNERIRER R RSN, B AR 4% ik
AR/ D IR, Xl T B IR B R A3 A,
EEHE R, (EAIRAE AR T 0 T IO 2S5
LU R 210 AR, 5 16 1 4 1) 8 G20 230 DL A+
ERRERE IR, KRB 5 [GHR, X T RESE i T HAd A
T 1 A o £ L AT A R T R B 2 TR IR
FIG L L] LU 25 77 A FE i

Bl 5 RigHELEEMAERRISESEREN ERAR

Fig.5 Microstructures of original joint weld (a) and remelted weld under different remelting currents (b—e)
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Fig. 6 Fatigue life (a) and typical fatigue crack morphology (b—f) of original joint (b) and remelted joint under different remelting currents (c—f)
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Effect of TIG Remelting Distance and Current on Fatigue
Performance of Q690D Steel GMAW Cross Joints

BAI Haiming!, LI Zihao* MA Yiming?, AN Hongliang?
(1. Zhengzhou Coal Mining Machinery Group Co., Ltd., Zhengzhou 450016, China;
2. Harbin Welding Institute Limited Company, Harbin 150028, China)

Abstract: The fillet weld of the gas metal arc welding (GMAW) cross joint of Q690D low alloy high strength
steel was remelted by non-melting inert gas shielded arc welding (TIG). The effects of the remelting distance (distance
from the center of the heat source to the weld toe, 2, 1, 0, —1 mm) and the remelting current (150, 170, 190, 210 A)
on the shape of the weld toe after remelting and the fatigue performance of the joints were studied. The results show that
under the remelting current of 150 A, when the remelting distance was O, the remelted weld completely covered the
original weld toe, the curvature radius of the weld toe was large, and the transition between the base metal and the weld
was smooth. When the remelting distances were 2 mm and 1 mm, the original weld toe could not be remelted. When the
remelting distance was —1 mm), a depression was formed in the remelted weld. Under the remelting distance of 0, the
curvature radius of the weld toe after remelting under different currents was larger than that of the original weld toe, and
the transition angle was lower than that of the original weld toe. With the increase of the remelting current, the curvature
radius first decreased, then increased, and then decreased, while the transition angle first increased and then decreased.
The curvature radius was the largest and the transition angle was the smallest at the remelting current of 150 A. Under
the remelting currents of 170, 190, 210 A, the fatigue crack source positions of the remelted joints changed from the
original weld toe to the remelted weld and the remelted fusion zone. No fatigue cracking occurred in the joint under the
remelting current of 150 A. The fatigue life of the joint after remelting was higher than that of the original joint. With the
increase of the remelting current, the fatigue life of the remelted joint first decreased, then increased, and then decreased
again, and was the highest at the remelting current of 150 A.

Key words: TIG remelting; fillet weld; cross joint; fatigue property; curvature radius; transition angle
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Effect of Cryogenic Treatment on Milling Machined Surface

Quality of DCS3 Steel

LI Min

(Intelligent Manufacturing Key Laboratory of Luzhou City, College of Intelligent Manufacturing and Automotive Engineering,
Luzhou Vocational and Technical College, T.uzhou 646100, China)

Abstract: The DC53 steel after conventional heat treatment was subjected to cryogenic treatment in the —196 °C
liquid nitrogen for different time periods (3, 6, 9 h). End milling and side milling were carried out by using cemented
carbide end mills. The effects of cryogenic treatment on the microstructure and milling machined surface quality of the
test steel were studied. The results show that the tempered martensite and retained austenite in the DC53 steel were
refined after cryogenic treatment. The amount of fine granular carbides increased and dispersed in the matrix. With the
extension of cryogenic treatment time, the grain refinement effect became more obvious, the amount of fine granular
carbides increased, and the microstructure became more uniform. When the cryogenic treatment time was extended
to 9 h, the size of some granular carbides increased. After cryogenic treatment, the number and depth of grooves or
furrows on the milling machined surface decreased, and the surface roughness was reduced. As the cryogenic treatment
time extended, the number and depth of grooves or furrows first decreased and then slightly increased, and the surface
roughness also first decreased and then slightly increased. After cryogenic treatment for 6 h, the milling machined surface
roughness was the lowest, and compared with those before cryogenic treatment, the surface roughness of end milling and
side milling machined surfaces decreased by 25.8% and 21.6%, respectively; the surface quality was the best.

Key words: DC53 steel; cryogenic treatment; milling machining; surface roughness
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