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Relation curve between residual stress and
natural frequency
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Fig. 2 Fitting process of welding residual stress and
natural frequency
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Table 1 Hybrid welding current parameters for 7A52
aluminum alloy thin plates

K% VPPAILARMEHIE — VPPARMRMERE — MIGHR
20 5] I./A /A I/ A

1 120 139.2 268

2 130 150.8 258

3 150 174.0 235

4 160 185.6 219

5 180 208.8 194
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Fig. 3 Modal test procedure under the condition of four
sides free
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Fig. 4 Distribution of residual stress measuring points
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Table 2 Measured value of seventh-order natural frequencies for aluminum alloy VPPA-MIG hybrid welding plates

[ HHFf Hz
jE ez il NG REs
iy 2B 3B Ll iy 6 7B
@ 283 384 821 951 1511 1672 1816
1 @ 285 384 820 952 1509 1670 1816
® 286 385 822 952 1510 1672 1815
@ 282 378 813 946 1505 1 664 1819
4 @ 281 379 813 947 1504 1 664 1819
® 280 379 815 947 1 505 1664 1820
@ 264 350 798 936 1487 1 646 1798
5 @ 265 350 800 936 1487 1 646 1798
® 266 351 799 936 1488 1 646 1779
® 3 HEEREAONEE
Table 3 Measured value of longitudinal residual stress
PRES KR T AR R B BN ) KR AR T 0, /MPa
e ezl ENGE R
—60 mm —45 mm —20 mm —6 mm 0 mm 6 mm 20 mm 45 mm 60 mm
@ -19 49 151 201 119 197 153 53 24
1 @ -25 54 155 205 115 202 161 52 -22
® 24 51 149 197 118 198 154 51 -26
@ -28 45 179 226 141 223 182 46 -34
4 ©) -34 42 185 231 140 226 186 45 -29
©) -25 43 186 225 132 222 182 43 -33
@ —48 36 205 248 164 247 205 38 —47
5 @ —48 35 204 250 162 249 210 35 —41
® —48 35 202 252 160 255 208 33 —42
x4 PEHAERE Ssol —_:_—g i
Table 4 Fitting determination coefficients £ ——A }:':i
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YRR AN 1 5 A ARG L4 AR R .§ 150 '“"_\ ‘
[ AR Bk =
AR B Ci D E& & 100 F
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3 0.967  0.98  0.982  0.928  0.911 % 0T
0 -
4 0.980  0.973  0.954  0.928  0.913 50 Latams ; —p—N
1485 1490 1495 1500 1505 1510 1515 1520
5 0.981  0.991  0.984  0.957  0.916 [ 47K fHz
o 5 YPEERKEISE 5 HEFMENINE L
it (IZI 5), BI Fig. 5 Fitting curves between the longitudinal residual
stress and the fifth order natural frequency
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