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O ABSTRACT 0O

In this study, we have developed a mathematical model, which formed the basis for
the development of a digital diagnostic model, for the question of the relation between the
engine torque (and therefore power), and the clearances in the basic and secondary
bearings of the crankshaft, to diagnose clearance values in these bearings, /which will
inevitably affect on the torque and the vibrations of the engine/, where multiple and
various grand-scale case experiments were carried out through simulation and arithmetic
experimentation on a diagnostic model, which constituted the first and main phase (the
instruction phase) of the full diagnosis. And at the end we discussed the results and put
some conclusions and recommendations to complete the work in the future.

Keywords: Torque - Engine rotation angle - Clearance values - Displacement values —
Transfer function - Force of inertia.
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Graph of torque ve main clearance
452 T T T T T
; ; : _ Bm =0.003 [m]

4815
481
E 4805

450

Meye [KN

479.5

479

4785 5 i i 3 ?
0 1 2 3 4 5 B
d, [m] x10°

M. = F(0p) U B Lasal ajal) (14) Joi

sanls sl (Gasdall 4iag) adall e oysal) deju 580 duhs die Gabilly Cpatll Al - &
tLled) Eigal) 280 ey (38 pal) 3 gend ALalS By50 A

Graph of torque ve crankshaft angle

GDDD T T T T T T T

: ; | ——&_=0.003 [m] & n =100 [rpm]
SDUD,_ ........ . ........... 5m=00[13 [m]&n=125 [rpm] H
A0 b« el ........... —— 3§, =0.003 [m] & n =150 [rpm] |

3 : | =8, =0.003 [m] & n =175 [rpm]

3000 L. . ........... ........... : - -

Z 2000

E 1000 Hoveeeeens ........... ........... ............ ...........
E 3 A g ; e . >
D .........................................................................

O e ........... ............ ........... T
-2000 _ ........... ........... ........... .......... ]
3000 3 ] 1 i 1 i |
0 50 100 150 200 250 300 350

@ [degree]

il gel AalS 90 A M, = fp) U B i) 23l (15) Jei

95



Casld Ll 3 Sl clylaY (Gl Alase) mndidi Jidse s il Al

Graph of torque vs RPIM
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Graph of torque vs main clearance
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