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Fatigue Life Estimation of CO, Gas Arc Welded Carbon Steel Tubes

0.8. Lee*, D.J. Kim**, S.G. Kim**

ABSTRACT

In this study, the fatigue lives of two kinds of specimens made by CO, gas weld were assessed. The

naterials for two kinds of specimens were taken out of the virgin carbon steel tubes and the used carbon

steel tubes, respectively. As a result, it was found that the fatigue lives of two groups of specimens were in

~he same order of magnitude.
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Fig. 1 Principle of recycling carbon steel tube.
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Table 1 o YeERAATH,

Table 1 Chemical compoesitions of Wire.

Chemical compositions (wt. %)
Wire C Si Mn P S
(AWS
ET0T-1) 0.05 0.75 1.56 0.014 0.011
Table 2= A1 8H 2A9] 818 422 verdi ot

Table 2 Chemical compositions of specimen base metal.

Chemical compositions (wt. %)
Type -
C Si Mn P S
Base WS 41 0.23 0.1 0.575 0.04 0.05
metal Max | Max Min Max Max
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Table 3 Welding condition.

Base metall
of Wire | Current | Voltage | Speed
thickness | ¢(mm)| (A) (V) | (cm/min)
T(nm)
CO.
* 885 12 | 16 |100~450{33~36 | 40
welding

Table 4 Comparison of mechanical properties of each

specimen.
Recycled New

Type (SWS 41) (SWS 41)
Test method #1i#2) #3 [#1|#2] #3

Tensile
strength | 478 | 464 | 472 | 456 | 446 | 461

N/t

Tensile Yield
rest strength | 348 | 334 | 339 | 349 | 332 | 352

N/t

El ti
oBaon) 34 | 35 | 34 | 37 | 38 | 3

%

Charpy
Impact) absorbed |\ ol 104 | 166 | 39 | 49 | 39

test energy
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Fig. 4 Fatigue test system.
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LARe BAY Te R AR Table 5 Applied fatigue loading
Fig. 2 Configuration of specimen. Spec. Load ( ton )
no.

Type #1 #2 #3 #4 #5

Recycled| 7.347 | 6735 | 6.122 | 7.959 | 8571

New | 7.347 | 6735 | 6122 | 7.959 | 8571
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Fig. 6 Photographs of fractured specimen after
fatigue testing.

Table 6 Loading condition & fatigue life for various

specimens.
ult No. R 0 max Cycles —l
' ; N
Type (oal/omd | (MPa) N)
1 001 | 150 failure
2 0.01 1375 2,050,000
Recycled] 3 001 | 1249 | 3110000
4 0.01 1625 1,920,000
5 001 1749 | 1870000
1 | oot | 150 [ 1370000
2 00l | 1375 260,000
New { 3 001 | 1249 240.000
4 001 1625 3,740,760
5 001 | 1749 1,980,000
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