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TESTING OF STRESSES AND LIMIT TWISTING MOMENTS
OF REDUCING ELBOWS SUBJECT TO TWISTING MOMENTS
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Abstract:
moments were validated according limit element analysis (LMA) and testing. The results of LMA shows that the

The formula solutions of elastic stresses and the limit torque of reducing elbows subject to twisting

effect of twisting moment on the end of reducing elbows is just similar to that of reducing elbows subject to
in-plane close-bending moments. The effect of a twisting moment turns to be a bending moment during
transferring along a bend pipe was validated gradually. The results of LMA with a smaller end subject to a
twisting moment are show that the most stresses lie on outside the arch of the smaller end of reducing elbows, and
the error is not overrun with 5 percent. It is mean that the testing result is consistent with formula solutions but it
is a little dangerous. The testing results of a larger end subject to a twisting moment show that the stress level of a
smaller end is higher than that of the larger end of reducing elbows. The formula solutions of limit torques are
safety than that of most testing results clearly.
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Table 1  Size of limit element model of reducing elbow
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Fig.1 Circumferential displacement of model

under open bending
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Fig.2 Circumferential displacement of model

under twist moment
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Fig.3 Circumferential stress of model under twist moment
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Fig.4 Mises equivalent stress of model under twist moment
B 4Z o= & ] L 7 shgA
2 FETEXRmTHMEKE SN

2.1 IR

HIRAHE WK 3, RrbomE L GB1172 (1
04 J Bl B R o B D) P AR AN oy~
3.5378 HB( MPa )# il 43, L scillsm B k. it
B SEE0 DL L 50 T8 Y g i 2 P vh B g H i
DU AR e otk N g 20 A8, TS B I AR L AT g
FREAME AR, DRI, T R R T 3 RR Ky 48 N )

®3 FURGMEERTRRAGECNE. BEHEEE

Table 3  Testing results of surface hardness and main dimension and calculating strength of sample
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Fig.5 Twisting test of reducing elbow
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Fig.6 Max. principal stress at tend-to-outside flank
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Fig.7 Max. principal stress at tend-to-inside flank
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Fig.9 Max. shear stress at tend-to-outside flank
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Fig.10 Max. shear stress at extrados
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Fig.13 Relation between twisting moment

with max. shear stress at extrados
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Table 4 Testing results of limit twisting moment of reducing elbow
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Fig.14 Relation between twisting moment with max shear
stress at tend-to-inside flank
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