%30 BTl Vol.30 Suppl T " s
20134 6 J3  June 2013 ENGINEERING MECHANICS 294

XEHS: 1000-4750(2013)Suppl-0294-04

ETF ANSYS By BT FR
Bz T FREmEZRN o

KA ﬂﬂﬂﬁ'ﬁi, oo A

(RBRAEES S R TRE2E R, 307, TLBH 110168)

#  E: KA ANSYS A0 B BRI L TR A B AR N AT T = e BB, B R A “ T8
BTG HORAALE G0 OB T 1R 48 &R AL SHFTRIBE I AR o AP HTITEGA HI 2R 70°C I 43 20 . 0 4 SRk
N7, W T BSOS A MR N S 3 A M BTSRRI EER AR B IR B £ 98 A HEE
B AR R N WA SR LR 0.4f, 0.3f,: BERRERAN Iy 70 A i 4k BT, SEi g8 B — M AIGEIL = B — Mg
B IR N T W 43 LR 041, 0.3f,; REAE B TEE LB MRS, W 78 LSRRI KR A2 B ) W (E 2 T
TN, 2D 2 A0 5 B A R a3

KRR S FRARN T AT BBNER LR RS

HESEES: TU9  XERERD: A doi: 10.6052/j.issn.1000-4750.2012.05.5014

ANALYSIS OF RESIDUAL STRESSES IN WELDED MONOSYMMETRIC
I-SECTION BASED ON ANSYS SOFTWARE

ZHANG Zhuang-nan, ZHAO Ya-nan, HU Lei

(School of Civil Engineering, Shenyang Jianzhu University, Shenyang, Liaoning 110168, China)

Abstract: The ANSYS software was used to carry out a three-dimensional simulation for the longitudinal
residual stresses in a welded I-section, and the course of stuffing, melting, freezing of the metal in a welding seam
were simulated successfully by the method of combining the birth-death element and the heat generation rate. The
residual stresses were taken when the temperature cooled to 70°C, and the influence of the width to thickness ratio
of flange on the distribution of welding residual stresses were investigated. The calculation results show that the
peak value of the welding residual tensile stress in a section almost reach f; , the welding residual compressive
stress peaks in a wide flange and in a narrow flange is 0.4/, and 0.3f;, respectively. The residual stress
distribution curve in a web is trapezoidal, and the peak value of compressive stress closing to a wide flange and to
a narrow flange reaches 0.4f, and 0.3f;, respectively. With the decrease of width to thickness ratio of flange, the
welding residual stress peaks of the section decrease gradually and the distribution width of tensile area has an
increasing trend.
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Table 1 Thermal physical quantity and mechanical properties changing with temperature

i/ FIARRY ERE/ b/ IR - 23T E3 ) RE =) JE R 3/
(C) (W/m + C) (kg/m*) (J/kg * C) (W/m + C) TRt (x107°/°C) (x10''Pa) MPa
20 64 7820 560 10 0.28 123 2.05 220
250 64 7700 560 35 0.29 123 1.87 175
500 64 7610 560 52 0.31 123 15 130
750 64 7550 560 100 0.35 123 0.7 40
1000 64 7490 560 150 0.40 123 0.2 25
1500 64 7350 560 300 0.45 123 0.19 2
1700 64 7300 560 310 0.48 123 0.18 1
2500 64 7900 560 350 0.5 1.23 0.12 0.1
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Fig.1 Coparison of residual stresses in flange between cooled
to room temperature and 70°C
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Fig.2 Comparison of residual stresses in web between cooled
to room temperature and 70°C
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Table 2  Section sizes of beams

PS5 By/mm f/mm Bymm n/mm  hy/mm f/mm Bi/t; Bt
71 500 18 300 18 900 16 134 79
22 500 20 300 20 900 16 12.1 7.1
73 500 22 300 22 900 16 11.0 6.5
24 500 24 300 24 900 16 10.1 5.9
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Fig.3 Geometric parameters of monosymmetric I-section
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Fig.4 Comparison of residual stresses in wide flange
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Fig.5 Comparison of residual stresses in narrow flange
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Table 3 Peak values of residual stresses in wide and narrow

flange
Bty SRRPINJ)  BRRIENT) | By, FRRILNI) BRREN )
13.4 230.15 -90.09 7.9 229.20 79.56
12.1 221.60 -85.10 7.1 218.76 76.30
11.0 211.57 -80.24 6.5 209.45 73.00
10.1 201.56 -76.30 5.9 198.25 70.00
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Table 4 The location of zero residual stress in the wide and
narrow flange

Bi/ty x b Bilty x B
13.4 70.68 7.9 41.40
12.1 71.73 7.1 42.39
11.0 72.79 6.5 43.13
10.1 73.81 5.9 44.14
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Fig.6 Comparison of residual stresses in web
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Table 5 Peak values of residual stresses in web

Re  wNACH)  EMACH RNl RN

21 224.88 -68.46 227.41 -92.12

#2 218.36 -64.22 220.68 -88.12

%3 207.03 -58.02 210.61 -82.89

P4 198.72 -51.94 200.23 ~76.20
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Table 6 The location of zero residual stress in the web

75 FRARBLR ) () x Bilvbr BRAR Ny (E) x b
721 -345.24 34938
72 -346.81 350.23
723 -347.24 350.41
74 -347.87 350.93
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