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Failure Analysis a Crankshaft of Compressed Natural Gas (CNG) Compressor
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Abstract

The purpose of this project was to study the analysis of crankshaft damage. With the objective of finding the
root cause. Find solutions and prevent them from occurring in the future. Damage to the crankshaft occurs
faster than scheduled. After using 15,490 hours. Usually, the design life of the crankshaft is approximately 40,000-
50,000 hours. In-depth inspection of the crankshaft found the highest strength 271.30 HV at 1 mm from the
Outer surface of the crankshaft. The center of the work piece. With an average hardness of 260.16 HV. But the
outer surface area of the shaft. Found low hardness 247.70 HV because it is a medium carbon steel material
and the surface is not hardened. Chemical ingredients are in the standard steel grade 45 GB / T699 Steel (China)
and in the analysis of the crankshaft, Finite element method is used to simulate the three dimensions of the
crankshaft, Compressor CNG By using Autodesk Inventor Professional software. Finite element software (FEM) is
used to analyze the display of the crankshaft torque. Peak stress point which compares the theoretical results
Peak stress point which compares FEA theoretical results and experiments.
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13799 1 Tesreidaunauned an: 45 GB/T 699
Chemical Analysis (%)

0.41253
0.65942

Carbon

Manganese
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Silicon 0.29484
Phosphorus 0.01984
Sulfur 0.00875
Nickel 0.18003
Chromium 1.05513
Copper 0.05431
Molybdenum 0.15843
Vanadium 0.00389
Titanium 0.00278
Aluminum 0.01375
Tungsten 0.00635
Arsenic 0.01159
Stannum 0.00701
Cobalt 0.01616
Plumbum 0.00163
Boron 0.00009
Antimony 0.00142
Bismuth 0.00265
Calcium 0.00032
Zinc 0.00012
Nitrogen 0.02090

M15197 2 Wisuiflvdiunauniuall YunanuInsgILea

Chemical Material
Analysis (%) AISI 1045 S45C JIS 45 GB

Carbon 0.42~0.50 0.42~0.48 0.42~0.50
Silicon 0.17~0.37 0.15~0.35 0.20~0.45
Manganese 0.50~0.80 0.60~0.90 | 0.50~0.80
Phosphorus 0.030 Max 0.030 Max | 0.030 Max
Sulfur 0.030 Max 0.035 Max | 0.030 Max
Chromium <0.25 <0.20 <0.25
Molybdenum 0.01 0.02 0.01
Nickel <0.30 <0.20 <0.30
Copper <0.25 <0.30 <0.25
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Depth to which
indenter is forced

Increment in depth due to increment in
load is the linear measurement that
forms the basis of Rockwell hardness
tester readings
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Auramafiianud N savesTagildii
Crankshaft aunsasuussluseudnfinvesegnisdn

Gﬁauvaaﬁ’%wwuam%aq Compressor CNG

Rated capacity 2700  Nm’/min
Nominal volume 25 m’/min
Suction pressure 1.8 MPa
Discharge pressure 25 MPa
Stroke 180 mm
Shaft power 355 kw
SPEED 742 r/min
M’]LLSQQ’]ﬂ‘UU’](”IN@LGlS%

GEUARE] WP- % (@.1)

ALY (force)
@UNIs T =Fr (4.2)
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60,000
N - ANUL5IT0U =742 (RPM)
WP = Maslames =355 (KW)
T = ws9dn  Nm
T WPx60000
o o I o N 27N
E‘U‘W 11 ANLAUS Flg 6 ‘Uaxﬂﬂix‘iﬁsqﬂﬂqﬂﬂqﬂ
vouneslsd - iiisalaviveandn Magnification 500x 355%60000 21,300,000
T= 271X742 = 4,662.12

2.4 NMFATIZIAMULAY (Stress Analysis)
A15IATIEAAIULAULNDBYINNIIVINAINULAY = 4,568.733 Nm
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INFNNT F=- (4.2)
T = FR Nm
F = 39 N
R = Sadl m
F — M
0.090
= 50,763.700 N

AlunaaYaIUsTIAeY (Shear Modulus)

0NEUNT T= ij (4.3)
A - fudshgn (039 x 8717)
=0.16 x 0.078 = 0.01248
A =0.012 m’
-50763.700
0.01248

= 4,067,604.167 N/m”

3. WanN1sMnaag Finite element (FEM)
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Figures

Von Mises Stress

Nodes: 151680
Elements:90105
Type: Von Mises Stress

U7 12 Wlludiediuud viannueseaiiliiinauesen

M5197 3 wadnszes Wsunsulwlusieduud (Finite Element
Finite Element)

Name Minimum Maximum
Volume 39216700 mmA3 -
Mass 307.851 kg -

Von Mises Stress 0.00330031 MPa 10.2022 MPa
1st Principal Stress -2.80906 MPa 14.7982 MPa
3rd Principal Stress -11.8593 MPa 4.37256 MPa
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