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1 Introduction 
A comprehensive design specification for an aftermarket, high-grade replacement top bolt for a 

2023 M2R 140 rear mono shock is given. Material selection and part manufacturing processes are 

detailed alongside part requirements, environmental factors, costs, and maintenance. 
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2 Component Design Specification 

2.1 OEM Component Research 
 

 

 
 

Table 1: OEM bolt metrics. 

Metric Spec 

ISO Metric M10x1.0 

Thread Length 12mm 

Body Length 40mm 

Body Diameter 10mm 

Thread Pitch 1mm 

Weight 37g 

Bolt Head Size (Socket Size) 13mm 

Flange Diameter 21mm 

Bolt & Flange Thickness 9mm 

Part Number 7.010.0450 

Material 8.8 Carbon Steel 

Coating Hot dip galvanised (see 2.2) 

 

Figure 2: OEM Bolt Side Profile. 

Figure 1: OEM Bolt Head. 
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2.2 OEM Material 
Information gathered from the OEM component details the material used as property class 8.8 

following ISO 898-1:2013 Mechanical properties of fasteners made of carbon steel alloys - Part 1. 

2.3 Coating 
It is likely the OEM component is coated to assist with environmental protection. Although no data 

can be found on the specific coating of 8.8 class bolts the use of hot dip galvanising is the most used 

form of corrosion inhibition used in the protection of steel (Zhmurkin, 2009, p. 1). Lab tests should 

be conducted to further determine the exact coating material and properties. 

 

2.3.1 Cost 
A web search of part number provided in table 1 shows a cost of £1.58 per unit to the end 

consumer. 

  

Figure 3: Steel fastener material properties (ISO 898-1:2013 Mechanical 
properties of fasteners made of carbon steel alloys - Part 1. p. 7). 
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3 New Product Overview 
A high-quality aftermarket replacement for the rear shock top mount bolt for a 2023 M2R 140. The 

component is to be a ‘like for like’ replacement with exceptions of material, manufacturing quality 

and the potential for desirable design additions. The component is to be constructed to specific 

metrics (table 1) of the OEM part but is to be made to a higher quality, stronger material and be 

more resistant to elements. 

 

 

 

 
 

Figure 4: CAD models of new bolt. 
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Figure 5: New bolt technical drawing. 
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3.1 Component Requirements 
  

Figure 6: Design specification table. 

This design specification is not exhaustive and should be updated regularly throughout the design and manufacturing process to correctly reflect changes 

made to any aspect of the project.

Category Demand/Want Requirment Success Criteria Method of Assesment

Performance Demand The part is to perform equal to or better than than OEM.

Superior strength and longevity characteristics. 

Resistant to wear and elemental corrosion 

with limited need for maintenance.

Comparative strength and longevity testing.

Suitable material selection.

Enviroment Demand

Envirometal factors do not have adverse effects on the function or longevity of the product. 

The product will perform equal to or better than the OEM in a range of operating temperatures and 

weather conditions (wet/dry).

Appropriate material selection to accommodate 

for wet, dry, hot and cold conditions. 

Due material research. Random product testing. Raw 

material testing.

OEM product test to set as a benchmark.

Life Expectancy Demand Superior life expectancy to OEM. Appropriate material selection.

Due material research. Random product testing.

OEM product test to set as a benchmark.

Maintenance Want Regular maintenance to prevent early failure. End user maintnenance schedule

This is entirely dependant on the end user maintenance 

schedule however the part is to be produced with limited 

maintenance in mind. Correct material selection should 

see part longevity increase and therefore a decrease in 

maintenance.

Target Product Cost Demand

Product can be more expensive than OEM but still within 

suitable range to make it affordable for end user.

Batch manufacturing to bring costs down.

Suitable material selection should keep in mind the unit cost.

Comprenshive manufacturing breakdown to determine 

the per unit cost and a suitable markup applied for end 

user.

Packaging Want Product to be packed in a sealed transulcent plastic bag with product specifications written on it.

Size Demand Identical part dimensions to OEM. Correct measuring against OEM. Accurate CAD modelling. Random product testing.

Weight Demand Equal to or lighter than OEM. Product is lighter than OEM. OEM weight as benchmark. Random product testing.

Materials Demand Product is stronger, lighter and more resistant to corrosion and wear than OEM. Product is stronger, lighter and more resistant to corrosion and wear than OEM.

Product life span Want Product should have a life span equal to or loner than OEM. Appropriate material selection.

Random product testing. Life span will be dependant 

on end user maintenance and care

Standards 

& 

Specifications Demand ISO specification threaded bolt

Fits ISO 898 Mechanical properties of fasteners 

made of carbon steel and alloy steel Random product testing.

Quality Demand Part should be of high manfacturing quality and made from high grade materials.

Limited or no manufacturing marks.

High quality finish

High quality material

Manufacturing process to be refined to ensure no 

manufacturing marks are left on end product.

Suitable material selection and raw material testing.

Random product testing.

Reliability Demand Superior reliability than OEM. High quality material and manufacturing methods Comparative product testing.

Coating Want Product comes with pre applied locktight coating. Manufaturing process includes coating. Correct manufacturer selection.

Shelf Life Want Long term storage does not adversely effect the product characteristics. Correct storage methods. Storage recommendations printed on packaging

Safety Demand The product should conform to ISO standards to ensure maximum safety ratings. Successful stress/strain testing.

Rigarous product testing before release.

Random manufacturing tests through the manufacturing 

line.

Race specification Want Holes in bolt head to allow for lock wire. Holes in bolt head allow for the install of lockwire drilled during manufactoring phase.

Colour Want A range of colours provided Anodising  post manufacturing.
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4 Material Selection 

4.1 Material Options 
Table 2: Potential material candidates. 

Material Pros Cons 
 

8.8 Carbon Steel 
• Popular, so easily manufactured. 

• Cheap to produce. 

• Subject to corrosion without coating. 

• Subject to corrosion if coating is 
damaged. 

• Coating costs extra. 

• Lower tensile strength. 

 
 

A1 Stainless Steel (SAE 303) 

• High corrosion resistance. 

• Corrosion resistant even when 
damaged. 

• Highest tensile strength. 

• More appealing finish. 

• Slightly heavier than OEM material. 

7075 Aluminium Alloy • Lightest option. 

• Corrosion resistant 

• More expensive than OEM material. 

• Low tensile strength 

Titanium • Lighten than OEM. 

• Appealing material 

• High tensile strength 

• Expensive per unit 

 

Table 3: Material properties and prices. (Properties are the average value provided by Ashby M. F p.581) 

Material Tensile Strength 
(MPa) 

Cost (Tonne) 

($) 
Purchase Link 

8.8 Carbon Steel 805 550 8.8mm Carbon Steel 

A1 Stainless Steel (SAE 303) 1340 550 A1 Stainless Steel (SAE 303) 

7075 Aluminium Alloy 304 1,699 7075 Aluminium Alloy 

Titanium (Grade 2) 950 10,000 Titanium (Grade 2) 

 

Table 4: Material costs per unit (weight based off OEM part research (table 1) and CAD model data). 

Material Bolt Mass  
(g) 

Number of Units 
(per tonne) 

Material Cost Per Unit  
($) 

8.8 Carbon Steel 37 27,027 0.02 

A1 Stainless Steel (SAE 303) 41 24,313 0.02 

7075 Aluminium Alloy 20 49,115 0.03 

Titanium (Grade 2) 23 43,122 0.23 

 

  

https://21963f73ae015cfb.en.made-in-china.com/product/UFpTNAgOZwru/China-Factory-Cold-Drawn-Wire-Coated-Class-8-8mm-Carbon-Steel-Wire-for-Instruction.html
https://21963f73ae015cfb.en.made-in-china.com/product/UFRGdDNuLZpe/China-ASTM-AISI-2mm-201-321-310S-302-303-304-410-Welded-Carbon-Steel-Galvanized-Steel-Stainless-Steel-Rod-Wire.html
https://21963f73ae015cfb.en.made-in-china.com/product/uOpfhMgTXFYb/China-Customization-Low-Price-Industrial-Aluminum-7075-7475-1090-Aluminium-Bar.html
https://shchangjin.en.made-in-china.com/product/YQHrZhXkncVq/China-Anti-Corrosion-ASTM-B348-Gr-2-Grade-2-Titanium-Bar-in-Rectangular-for-Heat-Exchanger.html?pv_id=1hqujmrn1dff&faw_id=1hqujqth5f29
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5 Manufacturing Process Selection 
Bolt manufacturing often uses a cold forge process in which rolls of steel wire rod are first cut to 

length before being passed through a series of stamps that progressively shape the head of the bolt 

to the required dimensions. The threaded end is cut using the same cold forging method. Samples 

are taken throughout the run and tested using various measurement tools to ensure conformity 

(How It’s Made, 2014). 

The bolts can be heat treated and coated after the manufacturing process to further improve their 

characteristics (Satisfying Tech, 2024). 

Europressvit are an Italian manufacturer of stainless-steel bolts that has been in business since 1968, 

they provide a bespoke set of services alongside the manufacturing process that includes heat and 

surface treatments, packaging, and stock consignment. 

6 Conclusion 
Stainless steels are a common manufacturing material due to their corrosion resistance and high 

mechanical strength (Singh, 2022). Simple parts searches for motorcycle spares prove that there is 

an active market for high quality, weather resistant stainless-steel replacements for multiple makes 

and models. With this information in mind and considering the material properties detailed in tables 

2-3, A1 stainless-steel looks to be the most fitting material for the new product. 

Although slightly heavier, which may be a negative for a buyer in a race setting, the stainless-steel 

bolt holds favourable corrosion resistance and tensile strength properties. 

  

https://www.europressvit.com/en/


Oliver Gillson Engineering Design & Materials – ACHA4001 2212405 
 

3 
  

7 References 
Ambrish Singh. (2022). Stainless Steels. IntechOpen. 

https://doi.org/10.5772/intechopen.96827 

 

Europressvit. (2024). Europressvit. https://www.europressvit.com/ 

 

How It’s Made. (2014). How Its Made: Nuts and Bolts. 

https://www.youtube.com/watch?v=QkMjFF036TI&list=PL3EwmPtuYPpPoosVZVtjEHbuh 

 

NSAI Standards. (2013). Mechanical properties of fasteners made of carbon steel and alloy 

steel - Part 1: Bolts, screws and studs with specified property classes - Coarse thread and 

fine pitch thread (ISO 898-1:2013). 
 

Michael F. Ashby. (2017). Materials Selection In Mechanical Design (Steve Merken & Peter 

Jardim, Eds.; 5th ed.). Elsevier. 

 

Satisfying Tech. (2024). Bolt Making Process! Mass Production! 

https://www.youtube.com/watch?v=EzwTvvykXyA&list=PL3EwmPtuYPpPoosVZVtjEHbu

hxIAX413C&index=4xIAX413C&index=2 
 

Zhmurkin, D. (2009). Corrosion Resistance of Bolt Coatings Technical Paper. 

 
 

8 Appendices 
Barry Hawkes, & Ray Abinett. (1984). The Engineering Design Process. Longman Scientific 

& Technical. 

 

Discovery Science. (2018). Bolt Nut manufacturing process. 

https://www.youtube.com/watch?v=xEcg5wA5H_A&list=PL3EwmPtuYPpPoosVZVtjEHbu

hxIAX413C&index=3 
 

Stuart Pugh. (1991). Total Design Integrated Methods for Successful Product Engineering. 

Addison-Wesley. 
 

 

https://doi.org/10.5772/intechopen.96827
https://www.youtube.com/watch?v=QkMjFF036TI&list=PL3EwmPtuYPpPoosVZVtjEHbuh

