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To this day, it may have not dawned on you as significant 
whenever the phrase of creep failure is uttered about, but 
are you cognizant that we should particularly care about 
it for it’s prevalent, yet inherently implicit a phenomenon 
occurring to daily materials around our lives? Or if you may 
reminisce from those undergraduate engineering lectures 
on material science or mechanics, have you ever been told 
or taught about what is it specifically the material failures 
as a result of creep? Fundamentally, how does that creep 
mechanism accurately behaves and theoretically, what or 
how is best to begin explaining it? The following paragraphs 
will unravel the underlying physics as possessed by the 
creep characteristics to any in-service components.

Creep is a time-dependent phenomenon from where the 
deformation is thermally-assisted under the presence of 
constant stresses which in their magnitudes are usually 
below than the yield strength of that material. Therefore, 
both stress and temperature are the two driving factors 
that affect the rate of creep deformation. Also from 
undergraduate lectures, the majority of engineering 
students are taught that a failure occurs whenever the 
equivalent stress crosses into the yield or ultimate tensile 
strength regimes of the material. While the notion is still 
painting the overview on the behaviours of structural 
materials in general, the revelation, however, suffers on 
many fronts, from major simplifications and generalisations. 
As such, a sophisticated explanation is needed to ensure 
safe equipment are designed according to what nature 
prescribes.

As the creep failure may also occur below the yield strength 
point, it may be detrimental to the individual component 
as well as the overall plant if design engineers are not 
armoured with sufficient information regarding the creep 
failure. Accidents involving in-service components failure 
at high-temperature condition where the thermal stress 
is profound are of critical consideration for design and 
material engineers alike as such failures are frequently 
encountered in industries around the world especially 
in power generation plant and aerospace sectors. The 
key to understanding material behaviours at elevated 
temperature is not only signifies the need to minimise the 
plant downtime as a result of creep failure which translates 
to financial repercussions, but equally, to warrant for a safe 
workplace to human souls working around the equipment.

Creep testing is usually performed onto the in-service 
equipment to investigate its remaining lifetime before 
mandatory part replacement is scheduled. The standard 
test methods for creep are well established across the 
world, where protocols as given by ASTM E139, ASTM 
E292 and ISO 204 are vastly being used. Dataset tabulated 
from the test forms to be a  foundation on the overall state 
to the creep-resistance characteristics for each component 
and it allows for engineers to make an informed decision on 
the next step to take.

As it is governed by the timescale, the creep testing is a 

time consuming affair and one testing programme under 
those real service conditions alone may take up to 25 years 
(~220,000 hours of creep time) to conclude which renders it 
as impractical and expensive.

Therefore, a short-term test scheme is usually preferred 
by the engineers but of course by not discounting the 
outcomes and reliability. The so-called correction factor 
will normally be applied to the test data to reflect the 
long-term behaviours of the equipment in service. In 
addition, the empirical-based prediction models such as 
given by Larson-Miller parameter, Omega and Monkman-
Grant models have been widely employed by industries 
to predict the long-term creep life with proven reliability 
and confidence. In Malaysia, however, there are limited 
numbers of creep machines currently available. FTKMA 
UMP at present owns one creep test machine (as shown in 
the figure) which is capable to offer creep testing service to 
both students and industrial clients.

Furthermore, the members of FTKMA’s SUPREME Focus 
Group have also been carrying out experimental research 
in the field of creep and that includes the computational 
means by the finite element modelling, life prediction 
and structural integrity assessments. Alternatively, TNB 
Research (TNBR) which is based in Kajang, Selangor is 
the other institution offering creep testing facility on both 
short- and long-term basis.

To conclude, it is hoped that students as well as the 
practicing engineers are now wary the criticality in 
characterising creep behaviours and potential failures 
it may inflict. Those knowledge will undoubtedly 
accommodate us in enhancing the safety level for both 
workplace and to a greater extent, the society at large.
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Figure 1. Creep test machine in FTKMA UMP

During World War 2, airplanes designers and engineers 
were researching on how to best strengthen their 
warplanes so that it won’t doom easily as a result of 

enduring the multitude hits from the enemy’s planes. The 
data they analysed were populated from those returning 
but heavily shot warplanes, as shown in the figure. A quick 
glimpse into the data intuits them to fortify areas where the 
plane had suffered the most shots (indicated by the red 
dots). Their believe, by doing so, the objective to reinforce 
the fuselage’s skin, thus enhancing chances of the warplane 
surviving further ammunitions from the enemy would be 
attained.

However, a statistician by the name of Abraham Wald simply 
disputed the strategy. He argued that data that was being 
analysed were tabulated from the planes that flew back to 
the base safely – the survived samples.

Safely made it back, despite suffering shots from the enemy 
which translates to the fact that, albeit being bombarded 
by the trains of bullets, those regions scattered by red dots 
weren’t the weakest spots on the fuselage. On the contrary, 
the regions actually needed strengthening are those clean 
ones – locations without the bullet traces! Why so? Because 
the airplanes that were hit at those spots simply did not 
make it back to the base, i.e., did not survive the attack – the 
failed samples. Therefore, those areas are in fact the most 
weakest ones and must precede the list of spots needed 
reinforcement!

Such a flawed perception in data interpretation that 
engineers had initially is called Survivorship Bias. As human 
beings, we inherently have the psychological tendency 
to arrive at conclusions based only on information clearly 
visible to us (survival data) and often overlook the condition 
that is missing from the event, but forms an ever important 
narrative to the entire process of data interpretation 
(other side of the story). While it may seem as strange a 
phenomenon, in reality it is quite common than we may think 
that we bump into one. Below are two daily life examples 
and how we can explain it through the lens of survivorship 
bias:

1. “They don’t make it like they use to!”. Have you ever
heard such statements before? Some people say it while 
comparing car models or mechanical machines. We have 
the perception that older car models are more robust and 
reliable. 

As proof, our uncle or someone we know has a 30 years-
old Toyota Camry that has hit 500,000 km on the odometer 
but is still running fine!But automotive engineering has been 
progressing exponentially that modern cars should be much 
sturdier and of better quality. So how to inject logicality to 
the above argument? We can probably explain how your 
uncle has a workable 30 years-old Camry in two ways: 
a) He has been meticulously taking care of the car since
day one, changing and maintenance parts well before the 
recommended time, etc. No wonder it would last for 

that long. So, among all the Camry models of that year, 
that particular car is probably the only one percent that still 
in good order. b) Genuinely a coincidence that, that year’s 
Camry model has been regarded as one of the most robust 
and sturdy models ever manufactured. Then, how about the 
other Camrys of the same year? Chances are, a whopping 
majority have already been scrapped and forgotten down the 
years.Here lies the blind spot in our cognitive conversancy 
as depicted by the survivorship bias. The scrapped, rusty 
cars in the scrapyard are not readily visible, but one working 
old car is easily recognised by us. To add more opacity to 
our perception, this occurs by some remote probability that 
we recently bought a car and it’s broken down just after two 
days. Unfortunately, it further amplifies the flawed notion that 
'old cars are built tough, but new ones are not as good'.

2. You tune in to a classic frequency on the car radio and by
some miracles that all the classic songs on the playlist that 
day are pleasing to the ears. Similarly, the whispers, “Ah, 
why don’t they make good music like they used too?”. 

Again, this might be a fallacy in inference originating from 
the survivorship bias. It cannot be denied that during the 
classic area of those yesteryear, there were equally amazing 
and also awful songs being composed. However, due to 
them being 'awful', such songs might as well succumbed 
to the future-proof test across different eras and music 
genres, explicating that they are no longer favoured by the 
radio stations anymore. As a result, only those wonderful, 
evergreen and sought-after songs are getting the airtime, 
establishing themselves as a trademark of classic music. 

On a similar premise, current songs are going to pass 
through the same ‘filtering’ process as well. There will 
always be good and bad songs, but bad songs won’t make 
that far along the future years, creating a vacuum in our 
dataset thus unequivocally, skewing our perception that only 
classic songs are the real music to the ears whilst modern 
ones are not. By extension, this can be said true for other 
situations as well such as when it comes to books and 
movies preference.

As a conclusion, survivorship bias can be a psychological 
mindset that we inherently carry along our life where its 
presence often renders us as oblivious in the decision 
making process. As future engineers, it is therefore pertinent 
that we take into account these biases and the need to be 
more critical in assessing all situations around us, even 
more so by those 'non-survivors dataset'. Ostensibly, those 
missing dots paint a broader insight to the overall picture. 
Only when we consider these unforeseen aspects that 
sound, informed and holistic judgements can be attained.
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Figure 1. Red dots on airplane indicating the 
most common area found to be shot.


