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Table1 Composation and mechanical properties of tested metals
Composition( %) 9, s 3
Met als
C S P B Si Mn Cr Mo Ni Ti \4 Nb (MPa) 79
17341. 4 0.06 0.02 0.014 — 0.47 0.96 16.9 2.81 13.5 — - - 583 269 51
15128.5 0.11 0.02 0.02 — 0.35 0.65 0.69 0.59 — — 038 — 535 380 3
EB427 0.08 0.01 0.02 — 0.30 20 19.0 23 101 — — 0.5 550 280 62
- 18 3.5 - -
EV317 0.015 0.01 0.03 061 0.02 3.5 ~ ~ Balance 0] - 1*5 668 420 325
| 25 4.5 i
—77 GB2651—89 .
TIG 65 ~79°, Imm, 80 ~100A, . <50°C,
<9 kJ/em. X , HAZ .
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Table 2 Physics constants of tested metals
Matel E(GPa, 593°0)  o(mm/ mm/ 0170X 1076) 593°C €
Ferritic steel 140. 7 14. 22 0.3
Stainless steel 149. 6 18. 70 0.3
Ni— base matel 179. 3 16. 12 0.3
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, + Fig. 1 Creep rupture curves of two Kkinds of joints
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(a)Joint of EB427 weld X 200 (b) Joint of EN317 weld X 500
2
Fig. 2 Fractographs of two kinds of joints
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(2)EB— 427 welded jointX 2500, 2150h. L= 50" m (b)EN—317 welded jointX 1770, 2990h. L= 50*m
3 EPMA
Fig 3 EPMA analysis and carbion distributed over joints (L—Length ofscanning line)
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Fig. 4 Greep cracks of stainless steel welded joint X 250
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Interface Structure and Mechanical Property of
F/ A Dissimilar Metal Welded Joints

Meng Qingsen, Han Peide, Y ang Shijie
( Taiyon University of Technologh )
Liang Jun
(Shanxi Research Institute of Power Testing)

Abstract A special nickel— based weld transition joint has been designed for raising the creep strength
and service life of the ferritic— austenitic dissimilar metal welded joints, which have been used in super
—heaters of power plant boilers. The interface carbon diffusion, mechanical properties of joints and
thermal stress on the interface area have been investigated by means of creep rupture tests, EDAX
analysis, FE calculation. It is concluded that in the condition of elevant temperature and low stress,
carbon migration and carbide precipitate in the fusion line and HAZ are important facters for effecting
creep rupture and the nickel—based weld metal transiting joint can contribute to lower thermal stress
and higher creep strength.

Key words dissimilar metal welded joint, creep rupture, carbon migration, thermal stress



