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Abstract: This paper finds the similarity between the fatigue strength calculation and the IBM wearing calculation 

method. The Miner Fatigue Accumulate Theory of the unsteady loading has been applied into the calculation of the wear-

ing of the unsteady loading, and further more, has been applied into the case when the load variations are continuous. 

Aims and objectives: We can make use of the Miner Fatigue Accumulate Theory both for the unsteady fatigue wear as 

well as unsteady fatigue load. 

1. THE SIMILARITY BETWEEN THE FATIGUE 

STRENGTH CALCULATION AND THE IBM WEAR-

ING CALCULATION METHOD 

 The background subject area is the Miner Fatigue Accu-
mulate Theory and the IBM method. The novelty of the pa-
per is to make use of the Miner Fatigue Accumulate Theory 
for the unsteady fatigue wear. 

 IBM (International Business Machine Cooperation Lit.) 
is the world’s most furious producer of computer. During the 
research for the friction and wearing of the hard disk of the 
computer, the IBM engineers developed a method to calcu-
late the wearing of material. This method is called the IBM 
wearing calculation method. According to IBM wearing cal-
culation method, the relationship between the number of 
“pass” to insure the “Zero Wear” and the maximum shearing 
stress has the following relationship [1-3]: 

max
9

= const = 2000 R y
9
           (1) 

 In the equation: : The number of “pass” 

R : The parameter of wearing 

y : The limit of shear stress 

 It is not difficult to find out the similarity between the 
IBM wearing calculation method and the fatigue strength 
curve. 

mN = r
mN0              (2) 

 Here, the number of “pass”  corresponds to the cycle 

of fatigue N. max corresponds to the stress . The limit of 

fatigue r  corresponds to the R y , cardinal number of cy-

cle N0  corresponds to 2000. 
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2. THE MINER FATIGUE ACCUMULATE THEORY 

FOR IBM WEARING CALCULATION 

 For the unsteady fatigue load, suppose that, under the 

load 1, 2 , .... m , the cycles of fatigue are n1,n2 , .....nm , 

respectively. For every cycle of fatigue, the damages to the 

material are 
1

N1

,
1

N2

, ....
1

Nm

, respectively. The damages 

caused by 1, 2 , .... m  will be 
n1
N1

,
n2
N2

, ....
nm
Nm

, respec-

tively. According to Miner Fatigue Accumulate Theory [4], 

the material will fail when and only when: 

n1
N1

+
n2
N2

+ ....+
nm
Nm

=
ni
Ni

= 1            (3) 

 For the unsteady fatigue wear, we also suppose that, un-

der the load max1, max2 , .... maxm , the cycles of wear 

are n1,n2 , .....nm , respectively. For every cycle of fatigue, the 

damages to the material are
1
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,
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, respectively. The 

damages caused by max1, max2 , .... maxm  will be 

n1
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,
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 respectively. Similar to Miner Fatigue Accu-

mulate Theory, it is supposed that the material will fail when 

and only when (Fig. 1): 
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3. THE INTEGRAL FORM OF MINER FATIGUE AC-
CUMULATE THEORY 

 Because of that: 
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 We have: 
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 If for every shear stress, the corresponding number of 
“pass” is rather small, and the shear stress and the corre-
sponding number of “pass” varied continuously, then, the 
non continuous Miner Fatigue Accumulate Theory becomes 
continuous Miner Fatigue Accumulate Theory. The integral 
form of the Miner Fatigue Accumulate Theory is [5]: 

[ max (n)]
9

0
dn = 2000( R y )

9
           (6) 

 

Fig. (1). The Miner fatigue accumulate theory for IBM wearing 

calculation. 

4. CONCLUSIONS 

 This paper finds the similarity between the fatigue 
strength calculation and the IBM wearing calculation 
method. The Miner Fatigue Accumulate Theory of the un-
steady loading has been applied to the calculation of the 
wearing of the unsteady loading, and further more, has been 
applied to the case when the load variations are continuous. 
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