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Effect of Microsegregation on the Delayed Fracture of
High Strength Steels

Shinsaku MATSUYAMA

Synopsis :

To make clear the major factor determining the critical strength for delayed fracture of high strength
bolts exposed to moist atmosphere, the role of interdendritic microsegregation bands in hydrogen assisted
delayed fracture of a quenched and tempered steel has been investigated.

In interdendritic segregation bands enriched in Mn which promotes the segregation of P at prior
austenite grain bounderies, hydrogen makes it easy to produce intergranular cracking. From these
observations, it may be concluded that delayed fracture of high strength bolts is controlled by inter-
granular cracking in a microsegregation band which exists in the triaxially stressed region.
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Table 1. Chemical compositions of steels (wt%;)
pampling C S Mn P S O Mo
ocation
Whole section 0.36 0.17 0.76 0.014 0.005 1.00 0.18
Center 0.35 — — 0.014 0004 — —
Subsurface 0.36 — — 0.011  0.005 — —
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Fig. 2. Delayed fracture curves for steels tempered

at 250°C.

Fig. 1. Specimen and sampling direction.
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Photo. 1.

Interdendritic microsegregation bands and prior austenite grain boundaries revealed

by picric etchant for steels tempered at 250°C and 500°C : (a) parallel and (b) transverse to

the rolling direction.
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Photo. 2. Distribution of the concentration in P
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Crack direction

Crack direction

Photo. 4. Crack propagation across segregation
hands for specimen RR tempered at 500°C.

(©)

Crack direction

Photo. 5. Intergranular crack origin for specimen
LRS tempered at 500°C.

Photo. 3. Intergranular cracking along segregation
bands, (a) and (b), and correlation of intergranu-
lar cracking with grain boundary etching, (c), for
specimen RL tempered at 500°C.
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