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Article Information Abstract
Original Research Paper Analyzing critical failure modes and their effects is a method that involves establishing a series of links
Received: 3 November 2023 between failure modes, effects, and causes of failures. For this purpose, this article, to identify and
Accepted: 15 February 2024 analyze the failure modes and their effects on the spindle system of the C.N.C. lathe engine. The FMECA
FUZZY method is provided to prevent unwanted failures in the spindle system and to perform its safe
Keywords: and reliable operation. For this purpose, the beginning of the boundaries of the system has been
Spindle determined and according to the goals of the analysis, it has been divided into its components. The
C.N.C. effects of each failure mode during one year for CNC machine spindle components and parts has been
Uncertain identified. Then, the severity of each failure was determined and corrective measures were determined.

The number of failures identified using this method is 13. Based on the results, the highest value of
damage severity is related to the part of the propeller spring, oil tank, and piston, which are marked
with a severity number of 3. While, the lowest intensity of the effect is related to the contactor, encoder,
and bearing with an intensity number of 1. In addition, the highest number of failures has been detected
in the oil tank. In this article, a system for documenting failures and events to improve the safety level of
the system and perform planned preventive maintenance and repairs to reduce the probability of failure
and its consequences is presented, which can provide valuable information to unit planners in
maintenance and repairs.
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1 Computer Numerical Control (C.N.C.)

2 What if Questions

3 Failure Mode and Effect Analysis (FMEA)

4 Failure Mode, Effects & Criticality Analysis (FMECA)
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1 Quality Function Deployment (QFD)
2 Criticality Analysis (C.A)
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Hy= (0.578,0.361, 0.578, 0.578) ; H,=(0.578, 0.680, 0.578, 0.235) ;

H,,= (0.881, 0.486, 0.486, 0.235) ; Hy= (0.578, 0.361, 0.441, 0.235)

Hy, = (0.315, 0.515, 0.766, 0.559):H,, = (0.578, 0.441, 0.648, 0.361)
Hys = (0.578, 0.486, 0.486, 0.461)
Wl e Cawd A 55 Sygo a4 ol Y 5SS s 651 slagye A Woles wlul 5
W,=(0.157, 0.318, 0.269, 0.256) ;, W,=(0.187, 0.283, 0.248, 0.283)

W,=(0.116,0.260, 0.312, 0.312) ; Wy= (0.069, 0.322, 0.242, 0.367)
W,y=(0.152,0.242,0.276,0.331) ; Ws=(0.185, 0.185, 0.294, 0.336)
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Wy = (0.222, 0.336,0.222, 0.222) ; W,=(0.219, 0.166, 0.219, 0.397)
W,0=(0.062, 0.269, 0.269, 0.4) ; Woa=(0.177,0.268, 0.235, 0.321)
Wi, =(0.146, 0.239, 0.355, 0.260) ;W,,=(0.214, 0.284, 0.179,0.324)
W,s = (0.212, 0.259, 0.259, 0.271)

D9 st pj S50 4 ol > ele o el (551 sl lo pycazs o
B?= (0.276,0.604, 0.121, 0) ; B'= (0.187, 0.417, 0.564, 0)
B*=(0.214, 0.4170.310, 0.058) ;B°= (0.287, 0.374, 0.332, 0.007)
B%=(0.384, 0.303,0.313, 0) ; B°= (0.364,0.440, 0.196, 0)
Bf= (0.199, 0.399, 0.401, 0) :B7= (0.082, 0.429, 0.429, 0)
B0= (0.275, 0.340, 0.372, 0.013) ; B’= (0.124, 0.285, 0.591, 0)
B™= (0.211, 0.581, 0.208, 0) ; B’ = (0.160, 0.520, 0.320,0)
B™3=(0.331, 0.376, 0.393, 0)
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