


Accident Prevention Through
Engineering Design-I|



Safety vs. Accident Prevention

* Up to now, we have focused on safety in the
wood shop as it relates to optimum operation
of tools and in wearing gear.

* Another element to safety is preventing
accidents due to wood failure in projects and

tools.



Material Failure is Affected by:

* Optimum design of projects (March 2014)
* Optimum design of tools (March 2014)

 Optimum material selection in tools and
projects



Which is Stronger? Why?
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Examples

* A baseball bat has the “label” in a certain
position indicating grain orientation.

* Chair tenons or spacers should be orientated
for optimum strength
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Figure 4,11 » In a mortise and tenon subject to racking, as in a
chair, the strength of the tenon in compression perpendicular to

the grain is critical.

Hoadley’s “Understanding Wood”




Materials

 Don’t forget the quality of material (wood
with knots, grain run-out).

e Strength can be assesses based on
engineering handbook data.

* Wood, unlike metals and plastics, has grain
which affects its strength in different
directions.



Engineering Data

Strengths of wood (parallel and perpendicular to
grain) under:

* Tension

* Compression

* Bending

* Shear

e Strength per unit weight
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Engineering data for wood, from Hoadley



Best Woods?

* Tend to be hard woods (dry redwood limbs
break like chalk).

* Hickory stands out.

 Sitka spruce (not listed) is strong per unit
weight (remember the Spruce Goose?)



General Observations

Dry wood is stronger than wet wood
(eucalyptus splits easier when wet).

Wood is stronger in tension than under
compression.

Wood weakens with temperature , 2-5%/10F
(perhaps why warm wood is more easily
bent).

Knots and grain run-out weaken wood.



Recommendations

* Watch your design and orient your wood to
optimize the grain (chair legs, tenons, etc.)

* Tool handles are important: assess (hammers
and mallets).

* Avoid poor material integrity (knots and grain
run-out) which compromises strength.



