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Fmea of a bicycle

FMEA stands for Failure Modes and Effects Analysis. It is a systematic approach to
identify and prioritize potential failures in a product or process, and to assess their
potential impact on the overall system. Here is an example of how FMEA could be
applied to a bicycle:

1.

Identify the components of the bicycle: The bicycle consists of various components
such as the frame, handlebars, wheels, pedals, brakes, chain, etc.

Identify potential failure modes: For each component, identify the potential failure
modes. For example, the frame could crack or break, the wheels could become
misaligned or flat, the brakes could fail to stop the bicycle, etc.

Determine the effects of each failure mode: For each potential failure mode,
determine the effect it would have on the bicycle and the rider. For example, a
cracked or broken frame could result in a serious accident, a misaligned or flat
wheel could cause the rider to lose control of the bicycle, and a failed brake could
result in an accident or injury.

Assign severity ratings: Assign a severity rating to each failure mode based on the
potential impact it would have on the rider or the system. For example, a cracked or
broken frame would be assigned a high severity rating, while a flat tire would be
assigned a lower severity rating.

. Determine the likelihood of occurrence: Determine the likelihood of each potential

failure mode occurring. For example, a cracked or broken frame may be less likely
to occur than a flat tire.

Assign occurrence ratings: Assign an occurrence rating to each failure mode based
on its likelihood of occurring. For example, a cracked or broken frame may be
assigned a lower occurrence rating than a flat tire.
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10.

Determine the ability to detect the failure mode: Determine the ability to detect each
potential failure mode before it occurs. For example, a cracked or broken frame may
be more difficult to detect than a flat tire.

. Assign detection ratings: Assign a detection rating to each failure mode based on

the ability to detect it. For example, a cracked or broken frame may be assigned a
lower detection rating than a flat tire.

. Calculate the Risk Priority Number (RPN): Multiply the severity, occurrence, and

detection ratings for each failure mode to obtain the RPN. The higher the RPN, the
higher the risk associated with that failure mode.

Prioritize actions: Prioritize actions to address the failure modes with the highest
RPNs. For example, if a cracked or broken frame has a high RPN, it may be
necessary to redesign the frame or implement more rigorous quality control
measures during manufacturing.

By using FMEA, potential failure modes of a bicycle can be identified and addressed
before they cause accidents or injuries, improving the overall safety and reliability of the
product.

Perform an FMEA of a bicycle

Sure, here's an example FMEA for a bicycle:

1.

Identify the components of the bicycle: The bicycle consists of various components
such as the frame, wheels, tires, brakes, pedals, chain, gears, handlebars, seat, etc.

Identify potential failure modes: For each component, identify the potential failure
modes. For example:

Frame: Cracking, breaking, or warping

Wheels: Out-of-true, spoke failure, hub failure

Tires: Punctures, blowouts, sidewall failure

Brakes: Worn pads, cable or hydraulic failure, loss of braking power

Pedals: Loose, worn bearings, broken axle
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¢ Chain: Worn or broken links, derailment

o Gears: Worn teeth, derailment, failure to shift

e Handlebars: Loose, cracked, or bent

e Seat: Loose or broken attachment, uncomfortable

1. Determine the effects of each failure mode: For each potential failure mode,
determine the effect it would have on the bicycle and the rider. For example:

+ Frame: Serious accident, injury, or death

¢ Wheels: Loss of control, accident, injury

o Tires: Loss of control, accident, injury

¢ Brakes: Loss of braking power, accident, injury, death

¢ Pedals: Loss of power, accident, injury

¢ Chain: Loss of power, damage to gears, accident, injury

e Gears: Loss of power, damage to chain or derailleur, accident, injury
+ Handlebars: Loss of control, accident, injury

e Seat: Discomfort, loss of control, accident, injury

1. Assign severity ratings: Assign a severity rating to each failure mode based on the
potential impact it would have on the rider or the system. For example:

e Frame: 10

e Wheels: 9

e Tires: 8

e Brakes: 10

e Pedals: 7

e Chain: 8

e Gears: 8

e Handlebars: 9

e Seat: 6
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1. Determine the likelihood of occurrence: Determine the likelihood of each potential
failure mode occurring. For example:

e Frame: 3

e Wheels: 5

o Tires: 7

o Brakes: 4

o Pedals: 6

e Chain: 7

e Gears: 6

e Handlebars: 4
e Seat: 2

1. Assign occurrence ratings: Assign an occurrence rating to each failure mode based
on its likelihood of occurring. For example:

e Frame: 2

e Wheels: 3

e Tires: 4

e Brakes: 2

e Pedals: 3

e Chain: 4

e Gears: 3

» Handlebars: 2
e Seat: 1

1. Determine the ability to detect the failure mode: Determine the ability to detect each
potential failure mode before it occurs. For example:

e Frame: 2

¢ Wheels: 3
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e Tires: 4

e Brakes: 2

e Pedals: 3

e Chain: 4

e Gears: 3

e Handlebars: 2
e Seat: 1

1. Assign detection ratings: Assign a detection rating to each failure mode based on
the ability to detect it. For example:

e Frame: 3

e Wheels: 3

o Tires: 3

o Brakes: 3

e Pedals: 4

e Chain: 4

e Gears: 4

e Handlebars: 4

e Seat: 4
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