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Abstract:

Ergonomics is the process of designing different products that users deal with in a way to
ensure comfort and safety for them, therefore ergonomics is known as the art of design to offer
better luxury and comfort for people. For various industrial products, despite their technical
development however the interactive side between them and the user still exists, specifically
for functional knobs which represent their importance for user in addition to their direct physical
effect on him/her. For example , studies indicate the use of hand tools is in response to which
approximately 9% of the overall occupational injuries which shows the effect of designing
functional knobs on user (Aghazadeh,1986).This research addresses an analytical study of the
various functional knobs in industrial products in which it depends on a direct interaction
between them and the user and requires him/her to use hands and arms with a certain force to
be able to use and control them in which it will lead to have a set of ergonomic considerations
as a reference for designers and industrial design students in order to help them in designing
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their functional knobs with different products and improving their usability and ergonomical
function of them in a way to ensure comfort and safety for all users of all categories and ages.
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User, Industrial designer, Ergonomics, Occupational Injuries, Industrial Design, Hand Tools.
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First Thing First: The Tool will do
the job with the desired quality and
will last as expected:

Yes: continue with the checklist;
No: reject the tool.

e&mﬂu@i;&;\)ﬁiﬁmﬁdﬁ)ﬂ‘;&w‘ﬁmmwh

Checklist for the Ergonomic Evaluation of Hand Tools

Considering the job the tool is designed for and the work environment, respond to each item on the checklist by
“Yes,” “No," or “NA" (not applicable). Place the score that corresponds to your response in the “Score” column.
Add the scores of all items to get the total score of the tool. Maximum score is 100.

(*Items 7, 8, 9, and 10 are not applicable for all tools.)

Measurement Scale (inches)

Ergonomic Feature

Grip surface is non-slippery

Gnip surface does not have sharp edges, undercuts, deep ribs, and'or finger grooves

(inf: surface is electrically insulated; tool handle is either made of wood or coated
with rubber or soft plastic

Grip surface is thermally insulated; it will not get hot or cold quickly when working
ina hot or cold environment

Handle is made of wood, or grip surface is coated with semi-pliable matenial; not too
hard and not too soft, similar to the rubber used in the soles of sport shoes.

Grip length is 4-6"; handle does not end inside the palm of the hand.

For one-handle tools; Size of handle cross section is not too small or too large. The

index finger and the thumb are allowed to overlup by 3/8" when gripping (for
hammers and hammer-like tools, overlap of 1" is acceptable)

For one-hand her than screwdrnivers: Shape of handle cross section is oval
or rounded-edge rectangular

For screwdrivers: The basic shape of handle cross section is circular, hexagonal,
square, or tnangular

For two-handle tools (plier-like): Grip span is greater or equal than 2" when fully
closed and less than or equal to 3.5 when fully open,

Angle of the handle is formed so that the work can be done keeping a straight wrist

The tool weight is less than 5 Ib,

The tool can be used with cither hand

The tool can be used with the worker's dominant hand.

The tool will allow a two-handed operation (using both hands at the same time),

The tool and accessories are clearly marked and/or color coded so they are casy to
identify; colors are bright and tool contrasts with the surroundings of the work arca

Total Score of the Tool (100 points possible)
.

.

FIGURE 1. The 16-item checklist for nonpowered hand tool evaluation
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emphasis on security dexterity, sensitivity
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Prismatic Circular Cir?ulcr Prismatic
2 @ - @& B
Disk Sphere Disk Sphere Tripod
10 11 12 13 14
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