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PRECRACKING IN CREEP OF LOW ALLOY STEEL

Agus Suprapto'

Abstrak
Metallograplry mempunyai peranan yang sangat
penting dalam mengidentifikasi adanya retak awal
creep Qtreuacking) yang terjadi pada pipa
superheater. Retak awal tersebut berupa voids atau
microcracl<s dapat dideteksi dengan cara poles-etsa

,secara berulang-ulang. patah creep biasanya
berlangsung dengan pengintian, pertumbuhan dan
akhirnya kekosongan-kekosongan pada batas butir
(grain boundary cavities) bertemu satu sama
lainnya. Kekosongan ini terjadi pada tiple poinr
dan grain boundary dekat sisi specimen, grain
boundary sliding juga berlangsung selama teep.
Kata kunci : retak, batas, spesimen, baja

Abstract
To identifo precracking in creep of high temperature
plant such as superheater tube, metallography is
playing an increasingly important role. It is
important that the metallographic methods used
identify clearly the presence of voids, cavities, or
microcracks when these are to form the basis on
which continued operation of a tube is decided. The
voids and microcracks are largely artifacts produced
during polishing and etching. Creep fracture usually
takes place by nucleation, growth and eventual
coalescence of grain boundary cavities. These
cavities are found to occur primarily on the triple
point and grain boundary near edge ofs
pecimen. The grain boundary sliding also took place
during creep.
Keywords : creep, boundory, speclmen, steel

INTRODUCTION

Generally, two different mechanisms of nucleation and growth have been postulated to occur
during growth of creep cavities or cracks and for a long period, biffer struggles ensued benveen

supporters of the opposing vacancy controlled or grain boundary sliding controiled mechanisms
(William, 1975).

Precracking in creep of high temperature plant such as superheater tube can be detected readily
enough by SEM' they cannot be detected, and cannot be expected to be detected, by light
microscopy even when the section surface is prepared to be adequately representative. This is
because the structural features that would have to be detected are much too sma[ to be perceived

by light microscopy' However, several commonly used metallographic preparation procedures

develop artifacts at the sites of voids and microcracks, these artifacts can become obvious enough
to be detected by light microscopy. The voids and microcracks are largely artifacts produced by
polish-etch cycles (Samuels, 1992,1997; da Silveira and Le May,l992;George et al.,l9g7).

Sulfur is known to be potent cavity nucleation sites in overheated steel. Impurities may effect
nucleation by modifing the inclusion distribution and, therefore, changing the cavity nucleation
site distribution on grain boundaries, resulting in changes in ductility. Rinaldy et al. (1997) have

been studying the intergranular fracture surface morphology, grain boundary cavities and wedge
cracks between ferrite or pearlite and ferrite grains were found on the Al06 and A20g steels. The
segregation of other elements, such as S, seems
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to play a significant role in lowering grain


