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Relation between Microstructure of Welded Metal and Mechanical
Properties at the Welded Part of Heat-Resisting Steel

“Timken’s 16-25-6"

By Ko0z6 Ogawa and Ryoichi Sasaki
Hitachi Research Laboratory, Hitachi, Ltd.

have good mechanical properties at high temperatures.

Abstract

Austenitic heat-resisting steels should be easy to weld and welded part

With this in view, the

writers carried out a series of mechanical test for welded part of Timken’s
16-25-6 using various kinds of austenitic welding rods with or without ferrite

structure.

The test results are summarized as follows:

(1)

The tensile and creep strength of austenitic weld metals with ferrite is

higher than that without ferite at temperatures lower than 500°C, where
this tendency stops, and exceeded 600°C ferritet begins to lower the strength

at a greater rate than austenite.

ferrite at any temperatures.

(2)

Ductility is affected by the presense of

A proper quantity of ferrite increases the fatigue strength of welded parts,

as 1t appreciably decreases the directionality of dendritic structure.

(3)

Ferrite reduces the liability to welding crack, but its quantity must be

properly limited, because it easily transforms to sigma phase.
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Table 1. Chemical Composition of Base and
Welded Metals
l = =] | 3 ‘ | 1 L 71?
X & & %) C i Si | Mn | Cr Ni | Mo | ¢ &
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Table 2. Heat Treating Condition of Test Pieces
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Fig.1l. Preparation of Test Piece
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Fig.2. Dimensions of Test Pieces
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Fig.3. Relation between Temperature and

Mechanical Properties of Base and
Welded Metals
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Fig.4. Results of Tension Test at Welded
Part Made by Various Welding Rods
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Fig.6. Relation between Temperature and Creep
Limit of Base and Welded Metals
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Fig.7. S-N Diagram for Timken’s 16-25-6
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