
Week 7

1.Ideation refinement

2. Presentation pitch

3. Concept chosen
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Inspiration for this concept
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Senior Dog 

https://www.green�eldsvet.com.au/pet-advice/senior-pets/�
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Intervertebral Disc Disease 

Some products to 
support them

https://www.aocpet.com/blogs/aoc-blog/ivdd-oth-
er-spinal-prob-
lems-in-german-shepherds?srsltid=AfmBOoquhs-S-5-
Ql_-BPY4Ark-pwrLvVJ-yEOC_LVwvJEvEuz�KbPZ�
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Intervertebral Disc Disease 
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Intervertebral Disc Disease 
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Week 8

1. Continuing in ideation sketching and refining

2. Mechanism brainstorming

3. Inspiration  
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Concept chosen 

This product got 

inspirated by 

trolley design. 

With retractable 

wheels for more 

space saving. 

This design 

aiming at 

making traveling 

with pet more 

comfortable for 

those with ll 

ability

Main 

components:

- wheels

- handles

- carriers



Same issue occur: This design is different, it has potential to stop the carrier from moving side 
to side , but hardly up-down. This is a greate challenge as if the carrier and the stablizer pad 
can not be joined as 1 piece, otherwise the combination will both moving under external 
impact

Alma Phan 
n11376163

Stablizer - Prototyping the mechanism
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Low fidelity prototype

Wheel - scissor lift-jack - Main housing base Handle
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Low fidelity prototype

T slot - Sliding pad
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Potential mechanism - research

Retractable wheel

For the sliding pad

Water hydraulic pump 

Sliding T-slot
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Potential mechanism - research

Manual hydraulic feet-pump 

- Can be added-on many extra weight 

- Space  comsuming as well

- Expensive and may unnecessary perform surpassed 
results 
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More targeted User research
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Article
https://www.google.com.au/books/edition/World_Report_on_Ageing_and_Health/n180DgAAQBAJ?hl=en&gbpv=1
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Targeted users - Elderly people
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Article
https://www.mdpi.com/2076-2615/11/9/2628
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Targeted users - Elderly people

Case study: 77 years old female | Violet living alone with her small adult dog Jack
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Targeted users - Elderly people
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Low fidelity prototype overall view



Week 9

1.  Prototype with paper and cardboard for dimension

2. Do not over complicated it - in the same time be detailed about the design 
(Alex feedback)

3. Dont rely on the sensor too much, or try to find a way to test it

4. User experience

5. Ergonomics



Bicycle handle
- Rubber - Textured surface

22.2 Diameter
140 in length
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Handle Ergonomics - Diamension



3 components

A top part with 
a grab/ cilinder 
handle 

Body (base)

A hinge to hold 
the base with 
the handle 
body

How they should be assembly

Representing 
the 
telescopic 
handle 
extrude

Maximum length Minimum length + hidden inside the carrier
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Handle Ergonomics - Prototyping the 
mechanism
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Handle Ergonomics - Prototyping the 
mechanism - CADing

Sending the CAD out to print for earlier stage prototype 

+ Ergonomics dimension tested out
+ See any inconvenience within the function
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Low fidelity prototype 
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Low fidelity prototype 

Handle are 
hidden inside 
the design at 
this time

Pull out the 
handle
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Internal exploring 

As I exploring the design 
through prototyping, 
some changes and 
decisions were made:

+ No more carrier 
attached to the design 
-> Co-design goes along 
with market product

+ Make a storyboard of 
User-interaction
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Component exploring - Pedal

Ergonomics and Dimension:

- Can base on the dimension of existing product
- Considering material used

Features: 

- Feet pump pedal can be rotated
- Smooth interaction
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Hydraulic pump - Alternatives 



These red box marked bending 
position - which i want to eliminate
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Low fidelity prototype 
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Low fidelity prototype 

Following the youtube tutorial, I tried to make one manually 

1. Take out different types of wire 
2. Secure the stick (one with demanded dimension)
3. Wrap the wire around the stick tightly 

The resulting showing I have successfully made one 

Most springs of diameter of 15mm came in very strong and thick filling, which make me want 
to test out come customised spring 



Prototyping Decision making

Viscos Damper

It was really hard to not add multiple Viscos damper ( 12 at minimum for 
stablizer and balancing). Which i decided to remove this feature and focus 
more on other features

Before romove the feature, I tried to prototype the vicious damper using 
different types of spring but results can hardly measure
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Handle printed out

- Top one when assembly is very whimpsy and unstable

- Bottom one when assembly can be wicked as well

-> Might have to change to another way to make the final 
prototype

-> alex suggest : Super glue mix with BakingSoda can turn to a 
mixture like cement

The handle comes in 
2 parts:



Week 10+11

1.  1:1 scale prototyping

2. Start of final model making

3. User testing with 1:1 scale prototype

4. Ergonomics 

5. Materials
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1:1 Prototype

Alex suggest : making a prototype on scale 1:1 

Problem Detect : 1 level is too low (Approximately 600mm to 750mm height) so i add on another 
level - allowing the design to go up to 1200mm to 1500 : Suitable for even higher car
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1:1 Prototype

Material used : 3mm Cardboard : As I pushed the mechanism:

- pedals on the side broke
- Really hard to push

Need to add more supports
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1:1 Prototype

Rough appearance of Main housing
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User-interaction testing

Sliding pad extrude to the height of the car

- Top platform can be hanged on to the car    

- The milk crank re-presenting the pet 
carrier   



At this point the design can be hanged on the 
car by it own

Slide the carrier on to the car 
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User-interaction testing
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User-interaction testing

Bending Position
I want to remove this bending 
position:

- as it would be no point to contain 
any difficult position perfomance

- Design should be lightweight to 
reduce any action required 
strength

- Select sustainable and light 
weight material



Alma Phan 
n11376163

User-interaction testing

Inside 



Alma Phan 
n11376163

User-interaction testing

Closing the door

Lorem ipsum
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Handle Ergonomics - Length

The handle can have some joints so it will stop at different certain lenght (long-short length 
are adjustable) 

User interaction testing: With the adjustable length and ergonomic size 
grip, the design is looking forward to provide ergonomic fit for 1% female 
to 99% male

Dragging the carrier around the house and see how would it interact 
with other elements (door, stairs, ell bumps, etc) 
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Laser cutting



Material used : 
MDF wood
Thickness: 3mm

The 3mm thickness is the same 
with the cardboard prototype, 
which brings me concern of weak 
durability

So i rather lazer cutting twice and 
merge them together using PVA 
wood glue 
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Laser cutting



Using Screws can add-on extra unnecessary 
weight + Losen by the movement of pedals

Workshop guys recommended using this
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Joint



At first i want to put 2 
on each sides so they 
can rotate without 
being loosen
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Securee Joint (1)
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Secure Joint

Secure joint (1) did not work 
so i have to change to 
another plan

Preparing some bearings 
(M4 -M6)

Get the fastener through as 
picture shown

Place another bearing on 
top and secure them with 
the fastener itself and super 
glue



Making 2x of these using secure 
joint as shown before
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Secure Joint
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Choice of Material

Studying from existing product :

- Alloy steel :
 
 + Light weight
 + Durable
 + Resistance to external impact
 + Smooth and nice finishes

- Capable of holding Medium to Large dog (15kg to 
40kg)

- Stable when go high (approximately 1200mm high 
with 600 per pedal)



Week 12

1 Design lock - position, all comnent and mechanism position all figured and 
lock down

2. Finalise CAD 

3. Aim for functioning product

4. Send out to 3D printing and collect
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Electric Hydraulic pump
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Manual Hydraulic foot pump

- Bulky 

- Heavy 

- Very expensive

- Going to consume a lot of space 



Manual Hydraulic foot pump & Electronic foot pump

Viscos Damper

For this part, I decided to go for electronic one as it would be durable for 
heavy weight (perform just as demanded no need to be heavy duty)

Chosen product : 400mm/ 90kg 

Battery used : 12V

Supplier : Temu 
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Electronic Hydraulic

I made a mistake where my purchase got 
cancelled, to make a new purchase (1st 
purchase is by mid week 11 - at this time is 
end of week 12) 

- For the best I just ordered and make a 3D 
printing along 

- Worst scenario it did not come in time, i 
can just refund
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Handle 

Old Design Handle

- Whimpsy
- Unstable
- Can be hide inside 

carrier main 
housing

----------------------------

New design Handle

- More stable 
- Coporates direction 

control
- Still need to be 

adjustable in height 
to be more 
convinience 
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Handle 
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Retractable wheels 
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Retractable wheels 
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Inspiration of Sliding pad
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Top platform
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Top platform - with angled slide
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CADing - Final design
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CADing - Final design
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Final model making - 3D printing collecting

There was a problem where 
white component would go 
inside the brown housing and 
did not come out, so i stuff 
paper inside

Lastly glue them all thogether 
using super glue
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Final model making - 3D printing collecting

New handle



Week 13

Assignemtn 2 submission
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Final Model making

Foam 
cutting and 
sanding 
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Final Model making

- Using 
rapid-dr
y Gout 
to fill 
out 
bubble 
surface 
of the 
foam 

- Multiple 
sanding 
for best 
result
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Final Model making

Glueing them all together using super glue and baking power for durability and stronger joint
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Final Model making
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Final Model making
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Final Model making
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Final Model making

Photographs of my design



After finishedscale 1:1 Final model 

-

Finalise all other requirements included:

+ Rendering at high quality

+ Photographs of final model 

+ Technical report

+ Product video










