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S-N Fatigue Strength of Small Diameter Branch Welded Pipe with Variation of Welding
Shapes and Welding Procedures
Jong-hyun Baek* and Woo-sik Kim*
*R&D Div., Korae Gas Corporation, Ansan 425-790, Korea

Abstract

S-N fatigue tests were conducted to investigate the fatigue strength of small diameter socket and butt welded joints
made of carbon steels. Experimental parameters were pipe diameter, throat depth, shape of socket welds and welding
procedure. Filler metals used in SMAW and GTAW procedure were E9016-G with diameter of 4.0 mm and ER70S-G
with diameter of 2.4 mm. API 5L Gr.B pipes were adopted as a small diameter branch pipes. All socket fittings were
machined from ASTM A105 carbon steel. Tensile strength was not affected by the welding procedure. Fatigue strength
in socket weld joints increased with increasing pipe diameter, area of weld metal and weld leg length of pipe side.
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Table 1 Chemical composition of pipe and fitting

Elements) ¢ | & | Mn | P S | cu
Materials Ni \Y Ti Nb | Mo | Cr
0.06 | 0.096| 0.45 |<0.001|0.008| 0.05
API 5L Gr. 0.16
0.016| €0.01 | 0.002| <0.001 | 0.04 | 0.044
ASTM | 0.23 | 0.166| 1.06 | 0.003 | 0.078] 0.114

Al05  140.01140.010.002]¢0.001] 0.03 | 0.02

CE

0.43

Table 2 Welding design for mechanical test.

: Filler Metal | No. of | Pipe
Joint No. | Process (Dia.) passes | dia.
A | SMAW (}?19813;?) 1 1
B | sMaw | ERC 2 |1
E9016-G ,
e c | smaw | 09 2 |1
Sockolet . ,
0ROV b | aMaw a?glgrg 3 1
E | araw EE23101181£ 2 |1
F | SMAW a?glg;n% 1|
Butt ER70S-G .
(Weldolet) G GTAW (2.4 mm) 2 1
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