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Evaluation of reliability of diesel engine crankshaft by accelerated test
method
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Abstract

Nowadays, due to the competitive market, quality evaluation criteria at different stages of production are very
important. One of these criteria is reliability, which is calculated using statistical evaluations of after-sales
service data in most cases or with the help of accelerated tests at the early stage of the product development life
cycle. In this research study, various accelerated test scenarios in proportion to the stresses on the diesel engine
have been conducted to evaluate the lifetime of the crankshaft parts. The considered criterion for the reliability
analysis is the time between failures which is evaluated after collecting and classifying the data using accelerated
tests and confirming independent and uniform distribution of data via MIL-Hdbk, Laplace’s and Anderson-
Darling function. Finally, the distribution diagram of reliability at different operating times was drawn using log-
logistic statistical distribution, according to the best agreement with the experimental results. The results
depicted that the reliability of the crankshaft would be equal to (0.99@145955 hrs) and (0.95@ 186159 hrs)
kilometers of cumulative operation, respectively, and after 355592 kilometers it would be less than 0.05.
Keywords: reliability, accelerated test method, diesel engine, crankshaft
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Relative damage per hour in Cyclic Load
Test: DR(c) = Xhi(c)di (V)

Relative damage per hour in vehicle (duty
cycle): DR(v) = Zhi(v)di (v)

AccelerationFactor=DR(c)/DR(v) )
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standard 95% MNormal Cl

Distribution Mean Error Lower Upper
Weibull 546734 71533 423035 706603
Lognormal 549548 78725 415019 727685
Exponentia 545002 136250 333886 889608
Loglogistic 572543 80199 435087 7533425

543409

3 72767 418057 706583
3-Parameter Lognormal 544992

2

3

71651 404559 585425
105798 372523 747321
75730 402641 699497
116611 262245 719353
72008 403869 b£86134
61727 397068 639034

-Parameter Weibull

-Parameter Exponential 544995
-Parameter Loglogistic 551069
Smallest Extreme Value 490799
545002
518031

MNormal
Logistic
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Goodness-of-Fit

Anderson-Darling

Distribution {adj)
Weibull 1.217
Lognormal 1188
Exponentia 2867
Loglagistic 1.060
3-Parameter Weibull 1.206
3-Parameter Lognorma 1.129
2-Parameter Exponential 1.924
3-Parameter Loglogistic 1.051
Smallest Extreme Value 2190
Morma 1410
Logistic 1.265
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Distributi Perce Percenti Error Lowe Uppe
on nt le r r
Weibull 1 62365.8 29660.9 24553. 15840
8 7
Lognormal 1 136863 35294.9 82560. 22688
7 1
Exponential 1 5477.45 1369.36 3355.6 8940.8
6 5
Loglogistic 1 125180 40916.4 65964. 23755
9 2
3-Parameter 1 147046 30455.3 127885 22067
Weibull 3
3-Parameter 1 111519 73970.4 - 25649
Lognormal 33459. 9
8
2-Parameter 1 126055 1063.30 123988 12815
Exponential 7
3-Parameter 1 78728.8 120987 - 31585
Loglogistic 158400 8
Smallest 1 -1010674 329139 - -
Extreme 165577 36557
Value 4 3
Normal 1 -125058 138621 - 14663
396750 4
Logistic 1 -151261 154381 - 15132
453841 0
Weibull 5 140479 47155.8 72758. 27123
3 2
Lognormal 5 197187 40517.7 131818 29497
3
Exponential 5 27954.9 6988.74 17126. 45630.
1 9
Loglogistic 5 204746 47993.7 129327 32414
7
3-Parameter 5 186898 30205.4 136156 25654
Weibull 9
3-Parameter 5 188369 54489.6 81571. 29516
Lognormal 4 7
2-Parameter 5 143509 5426.71 133257 15454
Exponential 9
3-Parameter 5 187241 73287.8 43599. 33088
Loglogistic 9 3
Smallest 5 -402329 235374 - 58996.
Extreme 863654 0
Value
Normal 5 712335 110451 - 28771
145246 3
Logistic 5 89172.6 109336 - 30346
125123 8
Weibull 10 201075 55563.8 116988 34560
0
Lognormal 10 239565 43308.9 168090 34143
2
Exponential 10 57421.7 14355.4 35178. 93729.
4 5
Loglogistic 10 255825 50281.9 174037 37604
9
3-Parameter 10 224868 38464.1 160815 31443
Weibull 2
3-Parameter 10 238956 50896.0 139202 33871
Lognormal 0
2-Parameter 10 166390 11146.9 145916 18973
Exponential 7
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3-Parameter 10 249834 61304.8 129679 36998
Loglogistic 9
Smallest 10 -133669 195791 - 25007
Extreme 517412 5
Value
Normal 10 175876 97175.4 - 36633
14584, 6
6
Logistic 10 198010 91130.2 19397. 37662
6 2
Weibull 50 513995 75116.1 385978 68447
0
Lognormal 50 476055 63772.5 366125 61899
1
Exponential 50 377767 94441.6 231432 61662
9
Loglogistic 50 492462 63377.8 382672 63375
1
3-Parameter 50 483783 76170.9 355328 65867
Weibull 4
3-Parameter 50 491201 68933.7 356094 62630
Lognormal 9
2-Parameter 50 415138 73333.4 293649 58688
Exponential 8
3-Parameter 50 500721 62989.4 377264 62417
Loglogistic 8
Smallest 50 569439 109379 355061 78381
Extreme 8
Value
Normal 50 545002 72007.7 403869 68613
4
Logistic 50 518051 61727.1 397068 63903
4
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