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Abstract The effect of TIG (tungsten inert-gas arc) dressing on faligue strengths and low temperature properties of welded joints
in support of the fillet weld of offshore platform was studied experimentally . The fatigue strengths and the lower temperature properties are
found being improved greatly by using TIG dressing. However, the effect depends on TIG dressing technique and specification, In order
that test results will be comparable, five sets specimens used by TIG dressing and one set specimens without dressing have been investi-
gated on the fatigue test and drop hammer test. The estimating formula of fatigue life is derived and the S— N curves are obtained.
Therefore the optimum parameters of the specification and the technology are determined. The fatigue strengths used by TIG dressing have
increased by 189% . The mechanical properties in low-lemperature have been improved greatly by TIG dressing also. The brittle transi-
tion temperature of specimen used by TIG dressing has been lowered 70°C . The TIG-dressing technique has been tested in offshore drill-
ing platform and the fatigue life by TIG dressing has been greatly improved. So the above technology is quite effective .
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Tab.1 The chemical ingredients and the mechanical properties
of experimental materials . N - 2
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Chemical ingredients/ % Mechanical properties —»
. M2

c Mn  Si S P Cr Ni Cu — Fig.2 Specimen of drop harmer

N/mn N/mn> %

0.16 1.16 0.47 0.003 0.014 0.026 0.17 0.14 490 343 22 2.2 ﬁtgﬁﬁi
B K H AR BRIV MRS T1. T2, T3,

WA LA 2 BR T4, T5, % M IS TSR RE RS BN 10 k/em 13 K/
2 em, 15 kJ/em, 18 kJ/em 20 kl/em, B] F 4T LB A 45 18 i
BEGHS N AL, ESHRIRTE 10 g5 WO SR IO HL L3
9 7 T 2 A FRIEFR DG 25,45y, LI 3, 7 560
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Fig.1 Dimension of specimen for fatigue test AR R B E  TIKAR S R
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Tab.2 The fatigue test results used by TIG dressing and results without TIG dressing
BERERBETS RS Wz A3 315 i U 13 717 [ &ﬁﬁ P
Aa/MPa Nicyele Ac/MPa Nleyele
104 400 4.00% 10 107 137 2.769 x 10° _
102 320 8.10x 1¢* 110 125 3,179 x 100
Al 101 240 2.06 x 10° 108 114 4.099 x 10° R R
105 180 9.33x10° 109 104 >5x10°
106 150 2.86x 10° 11 109 >5x 100
201 400 9.10x 10* 205 152 2.395 x 10°
- 203 300 2.64x 10° 211 144 >5x% 10 AN IR B2k TG
202 220 6.65 x 10° 204 144 1.946 x 10° FEAE ]
206 160 3.937 x 10° 208 144 >5x 10°
302 460 1.57x 10° 310 220 1.765 x 10°
304 400 3.99x 10° 313 180 1.833 x 10° P
T2 305 340 2.27x 10° 312 156 >5x% 10° " )
306 320 3.64 x 10° 311 172 1.370 x 1Q°
309 280 5 60x 10° 308 164 > 5% 0P
406 460 }.68 x 10° 411 250 2.39 x 10°
413 400 5.89x 10° 409 260 9.05x 1¢° Wr §° TEG kAR AR b
T3 407 320 1.51 x 10P 408 210 >5x 10° A (SR TIG B4R
404 260 2863 x 10° 412 200 >5 % 1Q° 4 Bk 4k
405 240 >5 X 10"
511 460 5.40x 10! 504 250 1.205 x QP
501 400 1.11x 10° 505 240 1.122 % P
- 513 340 .81 x 108 503 230 8.660 x 10° G TR VIO R SUES 4
507 280 1.522% 1o 512 210 9.620 x 10° I 11 b
510 240 >5x 1Q° 502 200 >5x10°
09 260 1.265 x 10°
04 400 2.23 % 10° 611 210 Lexie
605 320 4.49x 10 608 200 9.67 x 10° SRR K
75 609 240 1.32x 1P 606 190 >5x 10° e e ’
613 200 >5x% 0P 607 200 9.26 x 10° I KR S 3R AL

612 220 1.426 x 10°
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Fig.3  Pure bending fatigue test set Fig.4  Drop harmer test set O - AR F (No crack) ® - F% (Crack)
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Results of drop hammer test by TIG dressing anid

HoRa At TF 2R Tr, 25080 NDT( Nil-ductility temperature)
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172 le N=13.035-2.952 ]z 0198 5 -0.9369

73 lg N=16,762-4.286 g = (0.2209 -0.9106

T4 lgN=17.TT13-4.878 lg = 0.2080  -0.8936

75 lg N=13.851-3.2M Igo 0,2619 -0.8280
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The S—N vurves used by TIG dressing and withont T1G dressing
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strength steels by toe treatment. [w Doc. X [-829.,1977.5~7.
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