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Abstract- Creep rate is an important parameter for uniaxial
loading component. It affected by sudden and gradual loading
condition with or without reference of elevated temperature.
Material stress distribution is reviewed and analysed in this
paper. Mechanism of wire loading and stress distribution
studied through initiation of plastic deformation and crack
respectively. This paper presents the literature survey over
plastic deformation and creep recovery in loading.
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1. INTRODUCTION

Creep is an important criteria for loading of
component for long duration of time. It observed an increased
in strain or deformation under constant load. Creep generally
observed in material structures such as construction beams,
loading wires which effected to stress fluctuation and
redistribution cracking. It rises deflections in loading
components without compromising stability and durability
properties. There are several methods of creep recovery
deformation techniques which are used after unloading of
components. Major elastic deformation occurred during
loading and recovery during unloading of component.

I1. MECHANISMS OF PLASTIC DEFORMATION,
CREEP RATE AND RECOVERY

From the past decades some of the researcher
observed creep and creep recovery in different material
discussed in reviewed paper as follow. Ritu sharma and
Rajeev Rajora 2014 [1] worked experimented for tin material
at a various s ordinates and high temperatures near to 6000C.
They concluded primary and secondary regions which
developed more unpredictable fracture of material under
loading condition. They observed that an increased in
temperature on solder wire material increased the strain rate
which develop creep in it. The constant load with increased in
temperature on wire proportionally increased the creep rate.
Spigarelli and Sandtrom 2017 [2] derived basic creep
modelling of aluminium. They observed internal stress and
found it more important representation to stress to move
dislocations in the matrix and strain hardening constant
combination with free dislocation density and determined free
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path. Comparison of model with power law break down
increased in strain rate at low temperature which explained
quantitatively raised in climb rate due to deformation that
induced increased concentration of vacancies. Experimental
range steady state curve shown creep exponent of 4 to 5.

Nobuyoshi et al. 2016 [3] experimentally observed
creep damage evolution in seam welded elbows of 9CrlMo
steel. They found that creep rate increased with density of
weld mate. X type groove increased creep rate and shorter
creep life. Creep damage distribution was varied depending on
the cross sectional oval of seam welding. Kent et al. 2017 [4]
studied creep and creep buckling of pultruded glass reinforced
polymer member. To maintain creep load ratio sufficient low
that material remains elastic and becomes 0.25 of load limits
to pGFRP. Creep behaviour affected by material constituent
properties, constituent ratio and fibre architecture.

Emanuele et al 2015 [5] explained specific procedure
for uniaxial and fast identification of visco-elastic parameters
of polymeric materials. Testing conducted in several range of
400 to 500 Oc. Creep curve represented time dependant curve
in variation of 25 Oc and it affected to stiffness of material.
Wright et al. (2017) [8] worked on creep behaviour of 617
alloy for temperature range of 800-1000 OC. A Larson miller
analysis carried out to compare rupture behaviour. The monk
man grant approach has used to relate minimum creep rate to
time to rupture and modified minimum creep rate to strain rate
failure. They observed stress exponent in the range of 5-6 and
activation energy of 400 kcal/mol.

Tongwei and Dong et al (2017) [9] explain creep
behaviour of 718 alloy. Creep void rate affected by the
fraction of delta phase of iron, dislocation multiplication rate,
dislocation motion rate and band structures. The comparison
of 718 and 718 plus material does not shown steady state.
Creep curve composed by primary region and tertiary region.
The tertiary region occupies dominant position compared with
alloy 718. Xie et al (2017) [10] quantitatively analyse creep
rate by polarising microscope and SEM images to check
microstructure changes. Undistributed specimen with plank
macrospore in cline cementation structure with particle
random distribution. They observed pores was most
significant in creep rate acceleration. It losses soil creep. The
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greater deviatory stress has slender pores that shown smooth
outline before accelerated sample.

Sheng et al. (2017) studied behaviour evaluation of
Incoloy 800H in punch test. Deflection time curve of Incoloy
800H had shown primary steady state and accelerate stages
which were qualitatively similar. Physical significance helped
to fine creep damage and fracture mechanism for creep
damage tolerance factor in micro analysis.

Zhang et al. (2017) [11] helped to modified creep
damage model by creep crack growth behaviour of 9CrlMo
material. The life of notched specimen was predicted for creep
damage model and corresponding experimental data used to
check creep crack growth behaviour. The crack initiated from
region of crack tip and extended face spread forward in C
shape. This model helped to reduce creep by 50%. Sneng et al
(2017) experimentally shown creep recovery of normal
strength and high strength concrete. They explained short
duration of load developed faster creep recovery and final
value would increase. Behaviours based on loading process
shows strain in primary elastic deformation which become
recoverable. Constant load duration changes creep recovery
ratio and increase in loading age. The creep recovery or creep
ratio decreases with prolong duration of loading age.

Nakov et al. 2017 [12] experimental and analytical
study on creep of steel fibre reinforced concrete. The strain
was occurred during applied stress which referred to as elastic,
initial or instantaneous strain. Concrete subjected to sustain
stresses and strains which instantaneous occurred immediately
after loading. Rate increased 50% to slow down with time and
effected creep to first 2-3 month and 90% to 2-3 year. Creep
caused by many complex mechanisms that included many
micro mechanisms. Sliding of colloidal sheets, elastic
deformation in aggregate, local fracture, mechanical
deformation theory and plastic flow. Yang experimentally
studied and constitutive modelling of an elastic creep recovery
during creep age forming. Inelastic creep recovery was time
dependant reversible deformation which occurred during
material unloaded from creep. It domain by thermally
activated diffusional creep and neglected to an elastic creep.
The vacancy diffusion through the lattice or generation and
annulation of vacancy and dislocation develop inelastic creep
which leading to time dependant creep strain recovery.

Song et al. 2018 [15] modified theta projection model
shown good fitting qualities to creep data of 12Cr1MoV. They
studied four parameters model for better performance than the
modified 5 parameter theta projection model and MHG model.
It maintains excellent flexibility for the test data from several
hundred hours to over ten thousand hours different
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experimental conditions, especially for the primary to
secondary stages which beneficiated for the accurate
calculation of the MCR due to many secondary creep. They
developed conceptual model for modified theta projection for
creep behaviour in steel. The rupture occurred during coupling
of two factors load and temperature which can change
mechanism of creep gradually from dislocation movement and
granular slides to diffusion that contribute to creep and longer
lifetime gives at lower load. The morphology of rupture
material feature control creep can be distinguished easily as
decrease of elongation and increase of distribution area of
cavities during tensile axis and entirely inter granular fracture.

Drexler et al 2018 [17] studied microstructural based
creep model applied to alloy 718. Macroscopic behaviour of
metal governed by their structure at micro nano scale. The
microstructural based creep model accounting strengthening in
nickel based super alloy. The concept shows evaluation of
threshold stress and power law breakdown. The creep model
able to describe strain rate dependence of microscopic variable
stress and temperature. Ginder et al 2018 [16] derive simple
model for indentation of creep that allowed one directly
convert creep parameters measured in indentation test. The
model was based on expansion of a spherical cavity in a power
law creeping material account for elastic plastic indentation.
Simple mathematical model form of new model make it useful
for general estimation purposes in development of
deformation model in closed form expression for the
indentation of creep rate desirable. It comparison to more
rigorous analysis which uses finite element simulation for
numerical evolution within 2.5 factor.

Yang et al 2018 [7] observed phase field model for
creep behaviour in nickel based crystal supper alloy. The
plastic strain along the 001 direction initiated creep stage.
Plastic stage occurred near shear interface concentrated to
horizontal local stress. Creep and creep rate curve enlarge to
present creep life span. Creep damage enable the realistic
simulation and given creep property of dislocation at high
temperature creep and dislocation includes not only slip but
also the climb. Hu et al 2018 [18] detailed about void growth
model of multiracial power law creep rupture involving the
void shape changes. They explain micro mechanism based
void growth model involving the void shape change. The
significant effect of void shape observed in low stress tri-
axially. A large fraction of creep ductility consumed in the
tertiary creep stage.

Yang and Ling 2018 [19] explained punch creep
deformation behaviour estimation of Icoloy 800H. They
performed theoretical and experimental work test and
mentioned stain and stress remark. They resulted three creep
stages of small punch test, considered to deformation
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characteristics and geometry form. It observed elastic plastic
deformation and primary creep stage proven to non-negligible
deformation. Creep strain curve directly proportional to small
punch deflection in primary and secondary stage. Kaled and
Mahmoud (2018) [20] studied the effect of unloading rate on
the creep recovery of force transducers. The creep increased
with increased in loading rate and increasing in natural
logarithmic function. The creep is highly dependent on
unloading rate from 0.5mm/min to 5mm/min. The value of 5
mm/min to 20 mm/min show less creep value in dependent.
The change of force transducer signal at constant load had
defined experimentally.

Hirakata et el 2018 [22] ordered to clarify the size
effect on tensile creep properties of micrometre size single
crystal Au at room temperature. They conduct experimental
long term work for 0.5 to 1.5um size specimen observed under
field emission scanning electron microscope. Observed strain
rate and burst in bulk material. They detected creep behaviour
transitioned from continuous to discrete as the applied stress
decreased. Smaller the specimen higher the stress.

Wang et al. 2018 [23] observed the role of aggregate
shapes in creep of durable rock fills using particle mechanics
method. One dimensional compositional creep and direct
shear creep test performed on numerical rocket fill considering
rounder or irregular aggregates. Under direct shear, the creep
displacement of rounded and irregular sample have same
magnitude or larger in irregular sample.

111. CONCLUSION

Hence from the above literature it can concluded that,
plastic deformation mostly occurred due to gradual loading
condition and higher rate of plastic deformation occurred
during loading for long period of time. Creep rate define with
logarithmic term which shown similar to reverse bath tub
curve mechanism. Plastic /elastic recovery observed more
important to study. It occurred due to elastic-plastic recovery
of metal.
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