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Estimation of Tensile Strength of UOE Pipe
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Synopsis :

Based on some experimental results of cyclic straining, a new method has been
introduced to estimate the tensile properties of a flattened specimen of UOE pipe. At
any position of the "outer wall", namely, a part of a flattened specimen which was the
outer half of UOE pipe wall before flattening, the tensile stress-strain curve can be
approximated to the curve under plain tension of the original plate specimen. Such is
also the case with the "inner wall" except that post pre-compression tension applies
instead of plain tension. The above stress-strain curve under post pre-compression
tension can again be approximated to the curve under plain tension. Assuming the
stress given to the entire pipe wall to be equal to the through thickness average stress,
the tensile stress-strain curves and the tensile strengths for flattened specimens of
UOE pipes in various dimensions can be calculated from the plain tensile stress-strain

curve for the original plate.
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Based on some expetimental results of cyclic straining, a new method has been introduced to estimate the tensile

properties of a flattened specimen of UOE pipe. At any position of the"euter wall", namely, a part of a flattened spec-

imen which was the outer half of UOE pipe wall before flattening, the tensile stress-strain curve can be approximated

to the curve under plain tension of the original plate specimen. Such is also the case with the “inner wall” except that

post precompression tension applies Instead of plain tension. The above stress-strain curve under post pre-compressicn

tension can again be approximated to the curve under plain tension. Assuming the stress glven ta the entire pipe wall

to be equal to the through thickness average stress, the tensile stress-straln curves and the tensile strengths for flattened

specimens of UOE pipes In various dimensicns can be calculated from the plain tensile stress-strain curvs for the original

plate.
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Compressive siress-strain curves are reversed

Fig. 1 Schematic stress-strain curves during
UOE pipe forming, flattening and
tension testing
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Fig. 2 Siress-strain curves for specimens strained
under compression-tension-compression
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3 Comparison between calculated

and observed tensile strengths
of UOE pipe

Table 1 Chemical compositions of original plates

Grade Chemical compositions (%) )
c si Mn p S Nb v Mo
P1 X52 0.14 0.24 1.28 0.023 | 0008 | 0.016 - -
P2 X52 0.14 0.24 128 0.023 | 0.008 | 0.016 - -
P3 X52 0.14 0.28 1.34 0.020 | ©0.008 | 0.016 - -
P4 X60 0.12 0.26 135 0.015 | 0006 | 0028 | 0.020 -
PS5 X60 0.12 0.24 1.40 0.012 | 0004 | 0037 | 0020 -
P6 X60 0.08 0.28 153 0.015 | 0005 | 0031 | 0.031 -
P7 X60 0.08 0.25 141 0.009 | 0005 | 0.039 - 0.230
P8 X70 0.06 0.21 169 0007 | 0003 | 0040 | 0030 -
P9 X70 0.06 0.1 1.71 0006 | 0.003 | 0043 - 0.234
P10 X70 0.10 0.24 1.50 0015 | 0006 | 0038 | 0026 | 0132
Pl X70 0.10 0.28 1.59 0013 | 0006 | 0049 | 0020 | 0133
P12 X70 0.08 0.24 148 0.014 | 0006 | 0040 | 0024 | 0144
P13 X70 0.08 0.24 1.48 0014 | 0006 | 0040 | 0024 | 0144
P4 X70 0.08 0.24 1.51 0014 | 0006 | 0040 | 0022 | 0127
P15 X70 0.09 0.26 1.52 0015 | 0007 | 0042 | 0023 | 013
P16 X70 0.08 0.26 153 0014 | 0006 | 0040 | 0024 | 021
P17 X70 0.09 0.27 1.53 0015 | 0006 | 0040 | 0025 | 0129
P18 X70 0.08 0.26 152 0015 | 0006 | 0042 | 0024 | 0133
P19 X60 013 0.24 135 0014 | 0005 | 0035 | 0017 -
P20 X60 0.08 0.22 1.62 0013 | 0005 | 0035 | 0034 -
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Table 2 Tensile properties of ariginal plates and calculated and observed tensile strengths of UOE pipe

Tensile properties of original plate Tensile strength of UOE pipe

Grade | Thickness/ ™= TS - o | Location |Calculated| Observed

(mm} | (kg/mm?) | (kg/mm?) (kg/mm?) |from weld| (kg/mm?} | (kg/qun2)

Pl X52 13.0 415 53.3 0.208 97.7 180° 57.3 560
P2 X52 15.7 45.0 56.2 0216 | 1026 180° 59.4 56.2
P3 X52 19.3 40.1 5.5 0.216 97.6 180° 56.5 56.5
P4 X60 9.5 46.8 57.4 0.188 95.5 180° 57.8 586
P5 X60 14.3 54.0 59.2 0.163 93.6 180° 59.2 58.4
P6 X60 9.5 49.2 58.4 0.186 95.7 180° 58.1 59.5

90* §2.5 630
P7 X60 143 52.4 62.8 0.134 94.2 135° 62.8 62.9
180° 62.8 63.2
90° 57.4 57.4
P8 X70 18.3 56.2 58.4 0.130 86.1 135° 57.9 57.9
180° 57.9 58.8
P9 X70 18.3 49.2 64.0 0.147 99.8 180° 64.9 66.4
P10 X70 20.0 53.9 62.0 0.147 97.1 180° 63.2 62.7
P11 X70 20.0 53.1 62.7 0.154 99.5 180° 63.9 64.1
P12 X70 20.0 56.2 62.8 0.130 94.3 180° 63.5 63.3
P13 X70 20.0 56.1 61.9 0.130 92.9 180° 62.6 63.8
P14 X70 20.0 54.9 61.2 0.137 93.2 180° 61.9 621
P15 X70 20.0 55.1 61.1 0.150 96.1 180° 62.2 61.8
P16 X70 20.0 54.7 59.7 0.154 94.7 180° 60.9 60.7
P17 X70 20.0 56.0 63.0 0.126 93.7 180° 63.6 §3.7
P18 X70 20.0 55.7 61.4 0.147 96.3 180° 62.7 619

+ Stress at (.5% total strain of original plate
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Fig. 4 Comparison between calculated and observed stress-strain curves in

tension testing of [JOE pipe
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