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Brief and Marking Criteria 
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Week Set Task  Completed? Feedback 

15 Build Frame Yes Relatively easy to do, followed well and was able to recreate in spare time 

15 Stress test Yes Slightly confused in tutorial but followed guide at home and understood it better. 

15 Design Board Yes Design board completed  

15 Initial Design Page Not started - 

15  Brand Page  Not Started - 

    

    

    

    

    

    

    

Gantt Chart/Progress Diary 
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Primary Form Research 
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Secondary Form Research 
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Initial Design Drawings 
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Design Idea 1 

Design Idea 2  



Development Design Drawings 
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1 
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These are 4 design ideas inspired by Design 2 

on my Initial Design Drawings page.  

From these developments, I decided to go forward with De-

signs (2) & (4) as I came to the conclusion that these were 

both the most structurally sound designs and both well pre-

sented the Fiskars Brand. 



Initial Frame form from drawings (Model 1)  
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This is my first CAD iteration of the developed 

designs. 

After evaluation, the frame I have modelled is 

too thin and fragile. Even before doing materi-

al testing, I know that it would break under 

any type of pressure. 

I also got carried away with the modelling and 

started designing various other elements such 

as the gearbox placement and handles. 



Back Wheel Dimensions 

Front Wheel Dimensions 

Secondary Form Research 
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Revised frame form from initial design (Model  2) 
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This is my second CAD design for the 

framework. Design changes I have 

made are: larger frame diameter, tri-

angular base frame design and three 

horizontal frame connections.  

I already prefer this design to the pre-

vious and has more chance of being 

structurally sound in the testing. 



Model 2 Stress Test 
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= material weakness hotspots 



Model 2 Displacement Test 
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Model 2 Strain Test 
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Revised frame form from Model 2 (Model  3) 
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From the model 2 testing stage, I found 

out that the structure was too weak and 

was bending due to the downwards 

pressure.  

The main hotspots where the material 

was bending was between the curve int 

the framework at the bottom, to  the 

curve in the framework at the top. 

To try and counter that weakness, in this 

design of the model I have added  a mid-

dle support beam that runs vertical to 

the design and connects to the top and 

bottom horizontal support beams. 

I have also increased the diameter of the 

frame from the bottom curve upwards to 

increase the strength.  



Model 3 Stress Test 
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= material weakness hotspots 



Model 3 Displacement Test 
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Model 3 Strain Test 
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Revised frame form from Model 3 (Model  4) 
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Due to the material weakness points I 

have identified in the previous models 

stress test, I have made design changes 

to reinforce the framework.  

I identified the weakness in the design 

was coming from the curve at the base 

of the design. I have decided to add an 

additional horizontal support beam to 

help distribute the stress at the curve 

of the framework. This has been 

attached to the already existing hori-

zontal beam. 

I have also increased the diameter for 

the whole framework.  



Model 4 Stress Test 
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This is a successful framework design as the stress test has shown that the yield 

strength of the structure is very high (see left). It shows a small amount of move-

ment but this is normal when applying a weight to it. The data given to us shows 

it will go back to its original shape once the weight has been removed.  



Model 4 Displacement Test 
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Model 4 Strain Test 
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Revised frame form from Model 4 (Model  5) 
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Design Change: 

Split curved support beam to make space for gear box 

I have started to add the finer details to 

the design after making a structurally 

sound framework.  

I have made a design change by splitting 

the vertical support into two pieces to 

curve around the gearbox that I want in 

the middle of the frame.  

I have also added in the rough size and 

shape of the gearbox. 



Wheel Attachment and Gearbox casing Refinement 
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On this page you can see the addition of the 

CAD imported wheels and the refinement of 

the Gearbox shape, positioning and attach-

ment to the main frame. 

The wheels I have used are an import 

sourced from a CAD website. I have attached 

them roughly to pipes extruding from the 

main framework to get a sense of size and 

proportion. I still need model a way for them 

to attach properly. 

I have modeled the gearbox to attach to the 

main frame through sandwiching it between 

the two horizontal frames. It will then be fas-

tened by nuts and bolts. 



Internal gearbox Mechanism  
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Front 
Side 

Back 

Below shows the mechanism I have created to fit inside of my gearbox for the hand cranked hoist. I 

drew inspiration for the mechanism from the CAD wrench file that was provided from the module 

leader in blackboard. The only design change I made between the two was the ball bearing and 

spring position in the mechanism. The ball bearing and springs job is to prevent the variable winch 

from moving on its own. On the wrench, it is positioned at the bottom whereas on mine it is posi-

tioned horizontally behind cogs. 



Gearbox Casing 

 DESP 2000 Advanced CAD for Product Designers - Project 2 - Christopher Barnes, P2405449 

Above: the two halves of the injection moulded gearbox casing 



Gearbox subassembly Exploded view 
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Outer Casing 1 

Outer Casing 2 

Large Washer 

Main Gear 

Spring mechanism for brake winch 

Handle 

Brake winch reverse 

mechanism 

Hexagonal Safety Key 

Opposite angle view 



Extra components  
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Washers for Wheels and flat bar attachment 

The screenshot on the left highlights the washers for the wheels and 

the flat bar attachment. The ‘Wheel washers’ were designed to al-

low the wheels to sit properly on a flat surface. Due to the base 

pipes unusual triangular design, the wheels could not sit flat on the 

surface. 

The flat bars were an additional design feature added during the 

modelling process. It allows the user to rest some of the weight of 

the stock onto it as it is being transported.   

Gearbox to main frame attachment washers 

The washers highlighted in red, right, were designed and modelled to 

ensure that the gearbox was secured tightly. Due to a lack of flat sur-

faces, I designed  two injection moulded pieces to fit around the 

framework to create a flat surface for the screw, and to stop the gear-

box rattling between the two framework pipes.  



Final Renders  
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Concept Board  
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