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Material Experimentation 5

Circui rd meth
Method & Photo Description Advantages Disadvantages
Breadboard, a easy Not permanent
board where you | Simple Breaks easily then
can swap circuits | You can swap other methods.

out to replace and | circuits out fast
it able to be reuse
at anytime

Breadboard
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Brief

Context

Wooden chopping boards are essential in any kitchen,
serving a wide range of purposes from food preparation to
presentation. They make ideal gifts for family members
and can be treasured for years. This project involves
creating a chopping board that can be used at home or
given as a gift. The chopping board must meet the
following specifications and constraints to ensure it is fit for

pu

rpose:

Specifications

Exactly match the size and shape of your MDF or

Fusion 360 model.
Be no less than 35mm thick.

Durable and resistant to knife marks
Made from high-quality, food-safe wood

Easy to clean and maintain

Aesthetically pleasing and suitable for display
Appropriately sized for various kitchen tasks
Have at least one ergonomic handle

3 - Timber Lamination

Gluing the same or different Materials together to make a maore stable piece of material to

2 - Water absorption

Does it change shape / stretch / distort

.¢‘

Expert stakeholders
feedback: Selection

* Less dense wood will
soak up more moisture,
because of open cells in
the structure.

» MDF will swell and de-
laminate because it's
basically cardboard
{wood pulp, glue).

My Feedback

What was the feedback?

To choose soft wood materials.
Rimu, and Macrocarpa. This
being chosen due to the fact
soft wood is easier to work
with, and because water will
absorb, but only if it's left
soaking in a pool of water.

Was the test a success or
failure ? Why ?

Success. The test were
successful as we'd seen the
obvious reasons of why natural
woods are more recommended.
Some reasons being they mostly
aren't poisonous, don't decay with
minimal water, uphold structure
for long period of time.

What | Learned ?
plywood and MDF is not a
suitable a chopping board

Expert stakeholders
feedback: Clamps

-It's important to dry fit before
glueing. This making sure that all
pieces of wood align nicely and won't
leave gaps between the joined
pieces.

-Its important to have multiple
clamps pressing between each
other, to make sure that the glue
spread evenly throughout the board.

4- Stress testing

Stress-graded timber is assessed by its load-bearing capacity and is primarily used for
building applications that are non-visible and structurally vital

My Feedback

Made sure | had at least 8 pieces of
wood, with two sides being
completely flat. And exceeding past
300mm in length, {this being so you
won't have to worry about the
template not fitting, leading to
yourself shortening the board). After
that making sure you use a minimum
of 3 vices to clamp shut the board, to
ensure to air bubbles can form.

Was the test a success or
failure ? Why ?

Success. | glued all the pieces
together, without any visible
gaps that mattered. And the
only downside being | had to
add 20mm worth of wood to
the, to make the template fit
along the top.

What | Learned ?

Make sure you have enough
wood, as well as it all being to an
acceptable length. Making sure
that all individual pieces have flat
end facing each other. And not to
glue a soft wood next to a hard
wood, (they expand and contract
at different rates)

Expert stakeholders
feedback:Density

-Strength is important.

-For chopping board timber to
maintain its shape & flatness,
stronger timber will do this over
a longer period.

-Density is important so the
chopping board can withstand
knife cuts and everyday use.

My Feedback

What was the feedback?

| wasn't overly worried about
density of my wood, but rather
appearance. | choose rimu and
Macrocarpa as they looked
rather nice together and
wouldn't chip easily when in
use.

Was the test a success or
failure ? Why ?

Yes. We were able to choose
from a selection of 4 types of
woed, 2 soft, 2 hard (focusing
mainly on density). By learning of
the pressure that each piece
could take meant the we could
choose a type of wood to create a
durable chopping board

What | Learned ?
White ash - 9 pumps
Purple heart - 9 pumps
Rimu - 6 pumps
Macrocarpa - 7 pumps
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5 - Shaping Process

Shaping is used to change the size and shape of a workpiece

Expert stakeholders
feedback: Shaping

After shaping/drilling/cutting
has finished, it's important to
have the whole board sanded
smooth. This leaving the board
with minimal scratch marks,
and scuffs/dents.

Wood Oiling

weathering

Applying oils to timber helps replenish and protect from the inside out, drying, cracking, and

My Feedback

When drilling the two holes for the
handle, make sure that the chopping
board is clamped down to the board
undemeath. While also making sure
the board underneath, has no
previous drilled holes, (drilling
through woed with nothing
undemeath it means that the exit
hole will splinter outwards).

Was the test a success or
failure ? Why ?

Success. Finished
sanding/shaping the board with
little to no damages caused,
that couldn't be fixed with glue
and sawdust.

What not to do:

When using the jigsaw and
cutting the handles from
hole to hole, make sure the
board is clamped down.
This allows for the board to
have zero movement when
cutting, allowing the person
to cut freely without the
jigsaw cutting up and
down, moving the board
with each stroke.

What | Learned ?

When using the jigsaw, full
speed and hold firmly. If not
held firmly the vibrations that
travel up your arms, can have
the tendency to make them go
limp. Unableing you from really
cutting through anything.

Material Selection |

Wood 1: Rimu

Rimu wood is a soft native wood. They reach up fo heights of 45 meters and live for about 16-
17 years. When cut open, rimu is a red to yellowish brown, with distinct marking of either light
or dark sfreaks. | choose this wood because it's easy to work with and is a great looking

wood

Wood 2: Macrocarpa

Macrocarpa is a coniferous tree, being from the central coast of California, United states of
America. It that was introduced to New Zealand during the early 1860's. With 1 metre of
growth a year, it's typically farmed for clear wood production when it is aged from 35-40 years.
| choose to use Macrocarpa as it's a great looking wood, dense, and it's a wood that grown up
using to fix buildings when they've broken down back home.

|

Glue:

PVA glue. The reason | chose to use this type of wood glue is because it's a NZ made
company, fast setting, non-toxic, ideal for face edge joinery, and was mainly chosen as its
heat/water resistant. We also chose this because we know it works, it was trialled and tested
during our lamination test, held together when placed in water as well as placed through the
planning machine, which all boards held together .

¥ v

Qil: 3

The oils/wax we had chosen to use since they are non-
toxic, food friendly, and work well together to help protect
the board. They also allow the board to be water resistant.

© NZQA 2025

Note: The two boards shown have water
placed on top. The white oak board has
only 2 coats of water, while the purple
heart board has 2 coats of oil plus a coat
of wax. The water on the white oak board
had separated into individual blobs when
moved around, this being because the
board didn’t have a coat of wax, so said
board didn't have any water resistance.
While the purple heart board having a coat
of water-resistant wax on it meant that the
water swayed around in a singular large
drop and stayed together when moved.

Expert stakeholders
feedback: Qiling

When oiling, don't soak the
entire cloth with oil. Just geta
teaspoon or so onto the rag,
and wipe in a circular motion,
up and over the entire board,
(repeat process once more,
plus once again with wax).

My Feedback

Don’t coat the entire thing with
so much oil, that the board
won't even be able to soak it
up. As well as only a small
amount of wax to be placed on
at a time, used in a circular
motion as well, wipe excess
wax of after 10 minutes.

Was the test a success or
failure ? Why ?

Success. Didn't muck up, used
the right amount of oil,
completed the suggested coats
of oillwax, ripped excess wax
off on time.

What | Learned ?
Excess wood wax also must be
wiped off.

FINAL OUTCOME

The outcome of my year 11 chopping board consisted of some
minor cracks, and some natural occurred knots scattered
through the board. (Note) The bottom right picture indicates
myself using the board to chop up some mushrooms to fry up for

breakfast.
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Grade: High Not Achieved

6 For Achieved, the standard requires the student to experiment with different materials to
develop a Materials and Processing Technology outcome. This involves exploring the
performance properties of different materials through experimentation and creating a
purposeful outcome informed by the exploration.

An increased focus on Explanatory Note 3 and the creation of a purposeful outcome
which meets a need or opportunity identified for a specific person, whanau, or
community is needed to attain the standard.

The students project focuses heavily on measuring objectively the inherent
performance properties of a range of timbers. While soaking, burning, dropping, and
applying weight to timber can reveal performance properties such as water resistance,
flammability, impact, or pressure resistance, the experiments do not employ the
methods from Explanatory Note 3.

For Achieved, the student must explicitly show what was discovered about how the
timbers performed when transformed, manipulated, combined, or formed. For example,
combining the timbers and components using joining methods (to explore strength
when combined), transforming timber by steaming (to explore flexibility when shaped),
or treating and polishing the surface (to explore sheen or moisture resistance).

A purposeful outcome is also required to attain the standard. To determine if an
outcome is purposeful, it must address the need or opportunity identified. While the
purpose of the testing is clear, the purpose of the final outcome remains uncertain.
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Student 8: High Not Achieved

NZOA Intended for teacher use only

tion Ideas to Determine Material Properties in relation to builc

Flexibility

We set up 5 weights on each wood material balanced across 2 chairs. to see how
‘w much weight they could withstand before snapping. We made sure to keep the wood
at least the same width to keep the test fair. We did this test to see which material

would be best for prolonged pressure.

_, Fire test

 We used a blow torch to burn the wood and see which one took the most damage.
Aﬂer we torched the wood we checked if it was just external damage or if the inner
~ structure was ruined. We did this test to see which material would be best in a fire.

" Water test

_ # We submerged each wood type in a bucket of water for roughly 48 hours. We then
took the wood out and observed which one soaked up the most water and which one
was the least soaked. Some pieces of wood were bendy after taking them out of the
water. Before the experiment we weighed the wood then after the experiment we
weighed it again. We did this test to see which material would be best in a wet
environment.

Impact resistance test

We held a cylindrical weight 5 meters off the ground and dropped it onto each type of
wood then checked how well the wood withstand the impact. We did this test to see
what material would be best for sudden impact.

(All materials are same size and shape)

Impact resistance test
e Explain the results of your experimentations for each material. -
entify which material you've chosen to build your bridge with and why you think it's the mos :
Macrocarpa The macrocarpa Wood receive the most external damage. The weight left a large dent in the wood. This
would not make an ideal bridge material for sudden impacts. The macrocarpa didn't perform well in any of tests so we will
not be using it.

Kwila: The kwila wood didn't receive much external damage. There was little to no external damage after the
weight was dropped onto it. This would make a good material for sudden impacts. We have decided to use kwila
wood as it fits all requirements for our bridge design.

MDF: The MDF wood performed well for the impact resistance test. Much like the Kwila wood
there was little external damage. But the MDF wood didn't perform as well for the other tests.

Flexibility test
° Explain the results of your experimentations for each material

Macrocarpa The macrocarpa held up weII but had a small amount of bend under the weights, the small amount of bend
could be prevent the bridge from suddenly snapping, but long term tension would break the bridge. This would not make
an ideal bridge material.

Kwila: The Kwila wood bent the least and held shape very well with the same 5 weights. This would make kwila ideal for
holding heavy weights. Because it wouldn't suffer long term damage after having prolonged weight.

MDF: The MDF bent the most and would not make an ideal bridge for heavy objects. It also
snapped in two after a certain weight threshold. MDF wouldn’t be an ideal bridge material
because of its weakness compared to the other two materials.
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Fire resistance test.
: e Explain the results of your experimentations for each material.
lentify which material you've chosen to build your bridge with and why you think it's the most sui
Macrocarpa The macrocarpa wood received a fair amount of damage from the blow torch. This damage caused external
damage as well as internal damage making it very easy to break snap the wood. This would not make an ideal fire
resistant material.

Kwila: The kwila wood received little external and internal damage. The Fire didn't cause much damage other than
charring the the top layer of wood. This would make an ideal material for short bursts of fire.

MDF: After doing external research into MDF wood and burning we can see that it releases
toxic gasses when burnt. Didn’t know that when we were burning it. This would be a bad
bridge material...

Water soak test
Explaln the results of your experimentations for each material. -
A2 . ou've chosen to build your bridge with and why you think it's the mos
Macrocarpa: The Macrocarpa held an average amount of water, it didn’t flex as easily but still soaked up a large amount of
water which weakened it. Before getting wet it weighed: 138g. And after getting wet: 1629

Kwila: The Kwila wood soaked up a very little amount of water even after soaking for 48 hours. It was also inflexible after taking it out of the water.
This would make an ideal bridge material based on this test since it would be ideal for a wet environment. Before getting wet it weighed: 310. And
after getting wet it weighed: 318

This numbers further back up the conclusion met. The weight also helps us determine other properties like weight density. This information will help
us come to a conclusion for our other experiments like impact resistance because we want a more dense material.

MDF: The MDF wood Soaked up the most amount of water and became very flimsy and weak. It was
so weak that | could flex it. This would make a bridge material because as soon as its exposed to
water it would cripple under any weight. Before getting wet it weighed: 164. And after getting wet it
weighed: 224.

10tos (we dunked the wood for about a minute then were received feedback th:
0 see better results, so the result are not 100% accurate but they wouldn’t of gain
weight after being dunked ford for 1 minute)
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Why have you chosen this design? We chose this design because its inline with
the requirements we want our bridge to meet and works with the wood material
we chose, Kwila. We needed a bridge that was made out of straight lines like
\ through warren truss. This was because the kwila wood was unable to flex after
/ being soaked in water and didn't bend and could support a lot of weight. It also

B received the least external damage from the the impact resistance test and
% @ received little amount of damage from the fire.

(ff} THROUGH MPPEN 7:9[/55 Feedback on your decision to build your chosen bridge with your chosen
material: (Written or photos).

matthew : using your chosen bridge design will be a complex task as there is
heaps of trusses to measure and fit against one another a support idea would be
to add a thicker base so you don't have to rely so heavily on the trusses.

Explain any decisions you might make to the design or material now that you
have received feedback? My group will implement a thicker base and rely less
on trusses because the measuring cutting, building and adding them takes up
alot of time, when a lot of the strength will come from the base which will be
easier to strengthen.

Explain the success or failure of your bridge: The trusses
were quite hard to incorporate because they took a lot of
time to build and attach, so we decided to strengthen the
base which was suggested during the feedback, this overall
helped our bridge and | think the strong base was where
most of the strength came from. The biggest failure for our
bridge came from the time constraint we couldn’t fully
implement the amount of trusses we originally wanted. To
compensate for this we added more support to the base. In
retrospect the best design would be a bunch of planks
stacked ontop of each other. Overall our bridge performed
averagely and was semi successful but more steps could of
been taken such as implementing more trusses if we had
more time. If we could redo the bridge and had more time
possibly wood glue or a nail gun would of been ideal.

Was your chosen material the right material for your bridge
- why/why not? The kwila wood was definitely the best
material because its versatility and high performance
during the tests it underwent. But it was also a root of many
problems it being a very hard wood make it harder to
construct because it gave more resistance during drilling. |
also think our strips of kwila were too thin and split quite
easily. If we had more time | think maybe wood glue would
also work or we could of relied on a nail gun to speed up
the construction process.
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