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ABSTRACT: The work aims to reduce residual stress of Q345 HAZ. The residual stresses of the HAZ symmetrical position on
both weld sides were assumed to be consistent, then residual stresses were measured in blind-hole method for verification. HAZ
on one side of weld was subject to shock treatment using ultrasonic impact machine with different technological parameters,
then residual stresses on both sides were measured and compared. Removal rate was used to evaluate elimination effect. Differ-
ence between residual stresses on both sides of weld fell within 7.5% of maximum principal stress. Surface tensile stress of HAZ
could be transformed into compressive stress by UIT, removal rate was 88%~130%. When impact time was unvarying, as re-

moval rate of impact current increased, but the trend became slower. When impact current was unvarying, impact time had slight

Wi HE: 2017-02-22; 1&iTHHEA: 2017-04-12

Received: 2017-02-22; Revised: 2017-04-12

EEEN: BE (1987—), B, ML, TG, FZMATEOARBEILRAT A,

Biography: MA Guo (1987—), Male, Master, Engineer, Research focus: welding technology and surface engineering.



Fact HTH

Oy, W i A T 2% Q345 FREIE Mi [X 5% 43 I 1 1 5 i) - 209 -

effects on removal rate. The stresses in HAZ symmetrical position on both sides of weld can be deemed to be equal. Impact cur-

rent increase can bring about UIT impact increase, leading to further plastic deformation and dislocation motion on HAZ sur-

face, and further improve removal rate of residual stress. Work hardening slowed down the increase trend of removal rate. UIT

impact is unvarying when current is unvarying, increasing impact time don't affect removal rate significantly.
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Fig.1 Sketch map of UIT for welding sample board
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Tab.1 Technological parameters of UIT

Experiments Current I/A Time t/s
¥ (L) 22 (1) 106 (¢;)
2* (L) 2.7 (L) 106 (¢;)
3 (L) 33 (L) 106 (¢)
4" (Iity) 22 (1) 251 ()
5% (Lty) 2.7 (L) 251 (1)
6" (Lty) 33 (1) 251 (t,)
7" (Lts) 22 (L) 408 (t3)
8" (Lts) 2.7 (L) 408 (t3)
9* (Ity) 33 (L) 408 (t3)
10* (Ioto) 0(Ip) 0 ()
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Tab.2 Residual stress measured results of non-UIT HAZ
) Stress /MPa Strain/(x10%)
Measure points Angle 6/(°)
9] [} €1 &2 &3

1 317.61 66.20 7.60 -274.17 -52.33 74.71
1" 305.75 97.63 -5.79 -251.42 —134.87 41.78
2 305.91 -28.05 -15.37 -278.59 -194.95 134.19
2" 328.99 -53.60 -8.76 -333.90 —154.35 190.78
3 310.95 84.61 7.28 -260.30 -61.88 54.74
3" 313.96 35.89 -13.14 -270.18 -179.44 88.37
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Fig.2 Comparison photograph of residual stress before and
after UIT
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Tab.3 Removal rate of residual stress %
Samples 1 2 3 Average
1" (1) 89.2 80.0 116.3 95.2
2" (L)) 100.1 117.2 111.8 109.7
3* (L) 131.2 114.0 1222 122.5
4 (Ity) 114.0 64.2 85.8 88.0
5" (Lty) 106.4 129.5 109.5 115.1
6" (Iity) 165.3 113.8 111.6 130.2
7 (Iity) 79.2 102.0 94.2 91.8
8% (Lty) 141.1 88.0 97.8 109.0
9* (Ity) 127.2 119.4 104.4 117.0

Removal rate /%

Fig.3 Effects of UIT technological parameters for removal
rate of residual stress
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Fig.4 Micro morphology after UIT
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