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Tab.1 Measuring equipment parameters
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Fig.1 Residual stress test site Fig. 2 Layout of measuring points

1.2 HMEAFERNEKRNSA
1o201 KR4S 0 3R AR B ) 4 A

S A AR B AT S S E R W 3 R L BN R MPa. B AT (1) 45 B0 41 3 1 AT 2 7 R 77
X5 SCHRL7 T 1~ 3 SR A i 25 0 — B, R )2 RN S T B 23k B N e i, b A AE R R
7 7 T A AR S A 0 BRI AR SR TR 73X 5 OGR4 SRR I R A SRR e A — 8. k(7]
4 S 3RE B b1 ALE BN RN g A N BE S A rpO R ) ) R B INRL R T TR R D BE S
1 O YN T FR AR R A 5 AR SO AR B R A . X RPN — BORT BB R T AR S A AS [ DL R R
. (2) B AL 53 A EF R TT R B R 22 45 0 2k A1 4 o 3 W o JS Sk 5 1 A S AL 2k 9 40 A 2 4 il
B2, DU o0 A IRR . 3R W A B NE 40 AR VAN TR) AR R 8 50 5 T A A 2, LN 4y A T
AN T 1 BE 3 A3 AN TR) KA 7 g A 4 v 125 iy e BRF ST BB PN . (3 7 g A5 A7 48 IR B ) oo S B 0 MR (L PR
PERT T A5 AN A S L 1 0 A KA 5 PN 0 %) SRy S L P A /N . E o0 ) A S ) iz 10 0 4 R B, [l 3
(a) (o) (d) FIZAH 4 B H 200MPa,300MPa,300MPa, ] UL F 25 £ i f A i Sy KT b, 4 B x5
S0 BRI T A 26 22 (O~ 2mm) A F7 W 7 E A7 A L A ON B 1) 1 F1 29 100-200-100MPa (48 ] 2 25
£ TP BRE I B9 = AN 0 S AR Y R 1) L 50-100-100MPas T £ 9A B i) )i /7 249 150-300-200MPa, 200-300-



906 O N (2019 4F) 55 34 %

200MPa, AT ULT 25 A ol 2 A BO SR AR g TEIe G e R 1] AR b b A R BB IR T REE R T B A
X — 45 R A7 W A B 5 (T T I L SRR E R . (40 AR ) BT AR R B R A T L
S o S LRI AT A — R B2 A X RRYE 3K FRATT IR A 2 i S 6 P 0 ) AR AR R 4 1 g S AL TR AR B
DU M1 09728 1 S 45 I M A 1 1 B 8 I

YRR fimm

L L 1 L i A 1 L 1 L i i i A 5 i M 1
4 B N M X H N 2 M4 s & D 28 30 32 34 36 38 40 42 44 46 48 50
X XYEAT (B

(a) LAy ) 15 (b) L b ) 15 g

(c) FAashm vl (d) AR

B3 W E AR ARAE 55 fh ik A ) Al 2k
Fig. 3 The residual stress isoline of cold-formed HFW(High Frequency Welding) pipe
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Fig. 4 Variation of corner residual stress with time on cold-formed square pipe
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Fig. 8 Hardness and microstructure after annealing at temperature of 500°C ~650°C
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Tab. 2 Residual stress after two annealing processes
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On the Distribution and relaxation of residual stress
in cold-formed high frequency welded (HFW) pipe

ZHENG Yi-ming', HU Yu-qgi’, XIAO Yao*, ZHANG Bei’*, LI Yi-sen', HU Sheng-de', LI Li-xin'
(1. Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education, WuHan 430081, China;
2. WHBC-Wuhan Foreign Language School, WuHan 430022, China)

Abstract: The distribution of residual stress is one of the important factors determining whether the
cold-formed products can be applied to the high-end and important projects in China. In this paper,
taking typical cold-formed high frequency welded pipe products in China as study object, the
distribution of transverse and longitudinal residual stress along wall thickness and the natural aging
regular pattern in the corner region are studied experimentally. Results show that the stress
extremum value points usually appear at the center of bending segment, longitudinal and transverse
residual stress on the outer surface are tensile stress, on the inner surface, compression stress appears
at all points in the upper corner and near the bending center of the lower corner. The transverse
residual stress presents a significant index form decrease, and the final residual transverse stress of
natural aging still accounts for 60% of base metal yield stress. By means of hardness measurement and
metallographic observation, the optimum annealing process of cold-formed Q345b welded pipe at
630°C for 2 hours was determined. The process is compared with the original annealing process in the
factory,the energy is greatly saved.

Keywords: cold-formed high frequency welded ( HFW ) pipe; residual stress detection and

distribution; specification for cold-formed section steel; relaxation of residual stress



