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Study on the Endurance Strength of Friction Welding Joint of
Super304H Austenitic Heat Resistant Steel

HE Yu, WANG Jiao, LU Yuan, LI Debiao, ZHANG Jianlong, SUN Fuyang
(Xi'an Special Equipment Inspection Institute, Xi'an 710065, China)

Abstract. Use uisothermal method” on Super304H austenitic heat resistant steel friction welding joint 625 °C extrapolation
of the endurance strength test data and show that welding joints in the ultra supercritical unit working environment was safe
and reliable service. The results show that the fracture of the sample is mainly dimple fracture and transgranular fracture
under high stress. Under low stress condition, the specimen fracture is mainly dissociation fracture, mainly creep fracture.
Creep fracture is based on nucleation and growth of pores and microcracks. Precipitation strengthening is the main
strengthening method of Super304H austenite heat resistant steel welded joints.
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Tab.l Chemical composition of Super 304H
TE C Si Mn Cr Ni Mo Cu Nb N Al B
= 0.07 0.21 0.81 18.37 - 9.06 0.42 2.93 0.52 0.10 0.01 0.002
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Tab.2 The creep rupture strength of Super 304H weld

joints
Wk S kaeR et g MPa izl iR E
1 200 5 873.8
2 220 2960.1
3 625 240 2 375.3 X
4 260 97&1
5 280 691.5
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Fig.l The service life prediction curves of Super 304H weld
joints
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Fig.2 The endurance strength appearance of welding joints
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Fig.3 The metallograph structure at the fracture ofthe endurance strength specimen
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Fig.4 The endurance strength specimen
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Tab.3 The energy spectrum analysis of the precipitated phase at(%)

JLERER/FETHIIE C N Cr Fe Ni Cu Nb HE
FrHHAHA(691.5 h) 15.83/48.17  4.45/11.61 8.4/5.9 22.12/14.48 1.87/1,17 0.18/0.12 47.15/18.55 100/100
i AHB(691.5h) 26.33/60.17 3.01/5.89 16.3/&6 41.97/20.63 5.32/2.49 0.9/0.39 6.18/1.83 100/100
HreiAE A(5873.8 h) 29.34/66.72 1.9/3.7 13.08/6.87  29.41/14.38 2.38/1.11 1.08/0.52 22.8/6.7 100/100
#frAH B(5873.8 h) 24.87/5&76 2.3/4.66 15.64/8.53  47.27/24.02 5.09/2.64 0.68/0.3 4.14/1.27 100/100
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Fig.5 The form of cracks in an endurance strength specimen
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