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Tab.1 Specimen parameters

A WA RF/mm IS Lk

45 (LXF) AR R
S, 325X 8 2 — 40.6
S, 325X 8 — 2 40.6
S, 356X 10 2 — 35.6
S, 426 X 10 2 — 42.6
S, 426 X 10 — 2 42.6
S 406X 8 2 — 50.8
S 457 X 10 2 — 45.7
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Tab.2 Results of material test

WIF fu/MPa  f/MPa  fu./MPa f/MPa  f./f.
A-S, 513 583

536 588 0.912
B-S, 559 593
A-S, 564 611

570 614 0.928
B-S, 575 616
A-S, 604 628

616 633 0.973
B-S, 627 638
A-S, 597 619

592 614 0.964
B-S, 586 609
A-S. 575 585

584 599 0.975
B-S; 593 612
A-S, 578 610

550 608 0.905
B-S; 521 605
A-S, 592 619

609 634 0.961
B-S, 625 648
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Fig.1 Schematic of incremental hole-drilling method for mea-

suring non-uniform residual stress
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(a) Dimensions of strain gauge (b) Test setup for hole-drilling
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Fig.2 The dimension diagram of strain gauge and drilling de-
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(a) The location of testing section (unit: mm)
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(b) W SAE

(b) Layout diagram of measurement points
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Fig.4 The schematic diagram of measuring points
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Fig.5 The residual stress of specimens under different weld-

ing methods
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Tab.3 Longitudinal residual stress at key points of the

cross-section under different welding methods

5 41 1 Wk O mos Sy Oy s/
1 A-S,(SAW) 0.956 —0.271
A-S,(HFW) 0.806 —0.237

5 A-S,(SAW) 0.968 —0.251
A-S,(HFW) 0.808 —0.221
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(e) The longitudinal residual stress of specimen A-S,
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Fig.6 Residual stress under different radius-thickness ratio
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Tab.4 Longitudinal residual stress at key points of the

cross-section under different radius-thickness ratios

&ﬁﬁﬂ“/(mm X mm) ﬁtﬁ: 0, max/]?ymm 0y, m:\x/f;'icld

325X8 A-S,(SAW) 0.956 —0.269
356 <10 A-S,(SAW) 0.963 —0.257
426X 10 A-S,(SAW) 0.968 —0.259
406 X8 A-S,(SAW) 0.948 —0.264
457 X10 A-S,(SAW) 0.954 —0.261
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Fig.7 The difference of residual stress between the first layer

and the fifth layer at each measuring point under differ-

ent welding methods
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Fig.8 The difference of residual stress between the first layer
and the fifth layer at each measuring point under differ-

ent radius-thickness ratios
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Fig.9 The characteristics analysis of residual stress at vari-

ous measuring points within different welding methods
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Fig.10 The characteristics analysis of residual stress at vari-
ous measuring points within different radius-thickness
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