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TEE EFFECT OF CREEP AND CRI-IIP -l n r'1sv1aL L I \-rrl\- LrI r:
ON LOW ALLOY STEEL

Jamaliah Idrisr & Agus SuPraPtJ2

Faculty of Mechanical Engineering

Universiti Teknologi MalaYsia
81310, Skudai, Johor.

e-mail: iamaliah@{km utm'mY

ABSTRACT

Mostofsuperheatertubesofpowerplantsusingoilasfuelhave
premature failures usually caused by fluctuating temperature levels at

constant stress. This is supported by the evidence to indicate that the

thermalcyclicandcreepp,o""'sttinteracttoproduceasynelg.illt:
response. in this study creep test was carried out at temperature ))U-U

with constant stress 33.3j kg/mm2, and creep-thermal cyclic was

generated by constant ttttti duting hold ne1i9!; at maximum

i.rnp.r"tur" SSOoC and at minimum temperature !?0'C The samples

were held at minimum temperature in two different media; in a

furnace and in air respectiveiy. Time to rupture in the creep-thermal

cyclic tests was longei than that in the static creeP tests on low alloy

sieel superheater tu6'e, which is strongly affected by holding periods,

fiequency and environment'

KEYWORD:superheatertubes,creep-therrnalcyclic,creep
processes, holding periods, frequency and environment

INTRODUCTION

The mechanism of fatigue and creep failure separate into creep and fatigue

components under the assuription that the time periods of constant or' slowly

;il&i;g strains (hold periods) are contributing to the creep damage, while-the cycles

of raiiO-rtrain changes 
"uur" 

ih" fatigue damage' T!9lt t: yo types of fatl'ue- -

"i"rp 
in*uction, Jhich have been termed 'siquential' and. 'simultaneous'. In the

former category, the specimen experiences a complete period of fatigue or creep

damage wtri'ctr ii ttt.tt followeO by the other mode. In a simultaneous interaction, an

elemJnt of fatigue (cycle dependent), and an element of creep (time dependent),

occurs in each cycle l'2'

Early workers have reported that time to rupture in the creep-fatigUe tests was

lonser than that in the static creep tests r'-a, which is strongly affected by holding

O1til;r-;:e-t, n"qu.n.V 7 and enviionment 
*. The purpose of this paper is to describe

the influence of holding periods, frequency and environment in creep-thermal cyclic
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