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[bookmark: _Toc188221135]THE CLIENT BRIEF 
[bookmark: _Toc188221136]THE SCENARIO
The author of this report is to solve the following problem from the mindset of being employed as a design engineer at an automotive original equipment manufacturer (OEM). In this scenario their boss is asking them to solve an ongoing production line problem. 
[bookmark: _Toc188221137]THE PROBLEM
In Figure 1, Rogers (2024), shows the anodising tanks and covers currently used in the anodising process. The covers are a two-person lift, hard to align with the tanks, and health and safety have highlighted this operation as an unnecessary risk for staff. It is assumed that the tanks are organized in rows, therefore modifications along the long edge of the tanks are preferably kept minimal. Also, clearance is required from above to allow the parts to enter the tank. 
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[bookmark: _Ref187862631][bookmark: _Ref188142756][bookmark: _Toc188219290]Figure 1 (Rogers, 2024)
[bookmark: _Toc188221138]STATED INFORMATION
· The Stainless-Steel tank contains 30% sulphuric acid and is heated to 25°C.
· The cover is 5mm Stainless Steel and used when the tank is not in operation.
· The job will include manufacturing quantities of covers in the low hundreds.  
[bookmark: _Ref188141271][bookmark: _Ref188141306][bookmark: _Ref188141321][bookmark: _Ref188141327][bookmark: _Toc188221139]SOLUTION CRITERIA 
· The design solution must be safe to operate.
· A single person must be able to operate it.
· Modifications can be made but the tank dimensions must stay the same.
· There are no restrictions on the design of the tank cover.
· The area above the tank must remain clear to allow for parts to be lowered. 
[bookmark: _Toc188221140]KEY LEGISLATION CONSIDERATIONS
The job must consider current legislation to ensure intellectual property rights and regulations are followed. Manufacturers in the UK must adhere to regulations, below are some relevant examples (HSE, 2025):
· UK law on the design and supply of products,
· The design and supply of products ensures that safety standards are met, a declaration of conformity is supplied as well as the product being made traceable. 
· Product safety and standards,
· Product safety and standards ensure that the product is safe for the consumer to use.   
· Workplace products law,
· These laws consider section 6 of the Health and Safety at Work Act 1974 (HSW Act).
· Supply of Machinery (Safety) Regulations,
· The regulations ensure that machinery is initially supplied to a customer, all relevant laws and safety considerations have been followed for the customers’ safety and reassurance. 
· Personal Protective Equipment Regulations,
· PPE ensures that the person carrying out (or observing) the work can do so in a safe manner, where risk to their person is significantly reduced by the worn protective equipment. 
[bookmark: _Toc188221141]SPECIFICATION
[bookmark: _Toc188221142]DESIGN REQUIREMENTS
See “SOLUTION CRITERIA” on page 5. 
[bookmark: _Toc188221143]TIMESCALE
The client would like a solution as soon as possible, but 2-3 months would be acceptable for an approved design and prototype. For the entire batch of approximately 300 tank covers, a lead time would be expected of potentially 6-12 months.
[bookmark: _Toc188221144]TARGET MARKET
The job was issued as an in-house project by the manufacturing company. 
[bookmark: _Toc188221145]FUNCTION
The function of the tank cover is to limit the exposure and potential risk to staff when using the sulphuric acid filled anodising tanks. 
[bookmark: _Toc188221146]DESIGN CONSTRAINTS
See “SOLUTION CRITERIA” on page 5. 
[bookmark: _Toc188221147]SIZE
Dimensions of the current removable cover:
· Length 1770 mm,
· Width 1020 mm,
· Height 20 mm,
[bookmark: _Toc188221148]AESTHETICS
Aiming for a professional finish. 
[bookmark: _Toc188221149]DURABILITY
Aiming for a long-lasting solution but it is easy to replace, if necessary, potentially a simplistic design. A 5–10-year target with a 6-month service interval depending on if applicable for design solution. 
[bookmark: _Toc188221150]MATERIALS
Corrosion resistant metal (machinable steel), not soft. 
[bookmark: _Toc188221151]DATA TRENDS
The average material data for the tank can be found in Figure 1 (Rogers, 2024). The data is also represented in Figure 2, Figure 3, Figure 4, Figure 5, and Figure 6.
For a more accurate comparison of materials, the acid concentrations and temperatures should be the same, a concrete conclusion cannot be reached purely from averages, however, an indication of material choice can be made. 

[bookmark: _Ref188197998][bookmark: _Ref188198005][bookmark: _Ref188198046][bookmark: _Ref188198050][bookmark: _Ref188208789][bookmark: _Ref188208800][bookmark: _Ref188210459]

[bookmark: _Toc188219289]Table 1 (Rogers, 2024)
	Material
	Polypropylene (PP)
	PVC 
(Polyvinyl Chloride)
	Stainless Steel (SS304)
	Aluminium 
(Al 6061)

	Acid Concentration (%)
	20
	10
	15
	10

	Temperature (°C)
	25
	20
	25
	20

	Visual Inspection
	No visible signs of degradation or discoloration observed after 24 hours of immersion.
	Significant surface degradation and discoloration observed after 24 hours of immersion.
	No visible signs of degradation or discoloration observed after 24 hours of immersion.
	No visible signs of degradation or discoloration observed after 24 hours of immersion.

	Weight Change (grams)
	Initial: 50.0
Final: 49.9
	Initial: 60.0
Final: 55.0
	Initial: 70.0
Final: 70.1
	Initial: 45.0
Final: 45.0

	Dimensional Change (cm)
	Initial: 10 x 10 x 1
Final: 10 x 10 x 1
	Initial: 15 x 15 x 1
Final: 14.5 x 14.5 x 1
	Initial: 10 x 10 x 1
Final: 10 x 10 x 1
	Initial: 20 x 20 x 1
Final: 20 x 20 x 1

	Tensile Strength (MPa)
	Initial: 30
Final: 29
	Initial: 25
Final: 10
	Initial: 200
Final: 198
	Initial: 150
Final: 146

	Hardness (HRB)
	Initial: 80
Final: 79
	Initial: 70
Final: 50
	Initial: 200
Final: 198
	Initial: 120
Final: 118




[bookmark: _Ref188142975][bookmark: _Toc188219291]Figure 2


[bookmark: _Ref188142977][bookmark: _Toc188219292]Figure 3

[bookmark: _Ref188142979][bookmark: _Toc188219293]Figure 4


[bookmark: _Ref188142982][bookmark: _Toc188219294]Figure 5

[bookmark: _Ref188142984][bookmark: _Toc188219295]Figure 6
[bookmark: _Toc188221152]SAFETY
The staff should be kept away from the chemicals as much as possible, e.g. do not make them lean over the tank unnecessarily. Also, no sharp edges.  
[bookmark: _Toc188221153]COST
The product should be cost effective and priced appropriately for the design. Some of the costs to consider are design time, material procurement, manufacture costs (depending on method), prototypes, installation and labour costs for each of these stages. There would be a premium on the design and manufacture of one part, but with a bulk order there would be a discounted price, especially for quantities in the low hundreds. Accounting for each of these stages, the approximate build cost would be £10,000. 
[bookmark: _Toc188221154]ENVIRONMENTAL ISSUES
The 6 Rs should be considered: reduce, reuse, recycle, rethink, refuse, repair. Design a solution with low material wastage and use multiuse material such as green steel. Source local using recycled materials where possible and make the prototype by hand as much as possible.
[bookmark: _Toc188221155]MANUFACTURE
The manufacturing process would depend on the product design. If tools are available then the prototype will be made in-house, potentially hand milled, a CNC machine would most likely be used in the batch production of this product for higher quantities. 
[bookmark: _Toc188221156]TESTING
Due to the simplicity of the product, 1-3 days of testing is expected to be sufficient. Potentially even testing the prototype on an old empty tank. If required, a CAD simulation and 1 week of physical failure testing could be undertaken. For this a test rig would also have to be made and rigged up to the prototype as well as pairing with software to run and track the data. This would give an indication of the failure point and weaknesses in the design which could be improved upon. 
[bookmark: _Toc188221157]GANTT CHART
The Gantt chart shown in Figure 7 gives an overview of the project timeline. These charts give projects the best chance of completion by the target date, especially if detailed. 
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[bookmark: _Ref188188742][bookmark: _Toc188219296]Figure 7


[bookmark: _Toc188221158]RESEARCH
[bookmark: _Toc188221159]CURRENT PRODUCTS
[image: Custom Anodizing Equipment | Technic Inc.]
[bookmark: _Toc188219297]Figure 8 (Inc., 2025)
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[bookmark: _Toc188219298]Figure 9 (Inc., 2025)
[image: Titanium Anodizing Equipment & Tanks | Best Technology]
[bookmark: _Toc188219299]Figure 10 (Best Technology Titanium Anodize System, 2022)
[bookmark: _Toc188221160]MATERIAL CHOICE
Stainless Steel is the material chosen for the final design, for reasoning see Table 1 (Rogers, 2024)and subheadings in this section.  
[bookmark: _Ref188210861][bookmark: _Toc188221161]MATERIAL PROPERTIES OVERVIEW
[image: A diagram of a temperature
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[bookmark: _Ref188210362][bookmark: _Toc188219300]Figure 11 (Ashby, 2024)
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[bookmark: _Ref188210369][bookmark: _Toc188219301]Figure 12 (Ashby, 2024)
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[bookmark: _Ref188210372][bookmark: _Toc188219302]Figure 13 (Ashby, 2024)

[bookmark: _Toc188221162]POLYMER PROPERTIES
PP would be chosen over PC due to the properties shown in Figure 11 (Rogers, 2024) and Table 1 (Rogers, 2024).
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[bookmark: _Ref188208778][bookmark: _Toc188219303]Figure 14 (Rogers, 2024)
[bookmark: _Toc188221163]STAINLESS STEEL SHEET RESTRICTIONS
3mm is the maximum thickness that stainless steel can be bent, (Fabworks, 2023). 

[bookmark: _Ref188212875][bookmark: _Ref188212938][bookmark: _Toc188221164]PURCHASABLE PARTS
[bookmark: _Toc188221165]GAS STRUT
SSY8060600004 datasheet (Control, 2017).
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[bookmark: _Toc188219304]Figure 15 (Control, 2017)
[bookmark: _Toc188221166]EYELET
[image: A drawing of a cylinder
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[bookmark: _Toc188219305]Figure 16 (Control, 2017)
[bookmark: _Toc188221167]MOUNTING BRACKETS
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[bookmark: _Toc188219306]Figure 17 (Control, 2017)
[bookmark: _Toc188221168]90 DEGREE (TOP)
[image: A drawing of bracket brackets
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[bookmark: _Toc188219307]Figure 18 (Control, 2017)
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[bookmark: _Toc188219308]Figure 19 (Control, 2017)
[bookmark: _Toc188221169]FLAT (SIDE)
[image: A drawing of a triangle with holes
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[bookmark: _Toc188219309]Figure 20 (Control, 2017)
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[bookmark: _Toc188219310]Figure 21 (Control, 2017)
[bookmark: _Toc188221170]HANDLE
[image: A drawing of a handle
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[bookmark: _Toc188219311]Figure 22 (Pro, n.d.)
[bookmark: _Toc188221171]HINGE

[bookmark: _Toc188219312]Figure 23 (Pinet, 2014)
[bookmark: _Toc188221172]RUBBER TRIM
[image: A diagram of a wire
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[bookmark: _Toc188219313]Figure 24 (Pro, n.d.)
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[bookmark: _Toc188219314]Figure 25 (Pro, n.d.)

[bookmark: _Toc188221173]PURCHASED COMPONENT COSTING PER LID
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[bookmark: _Toc188219315]Figure 26 (Anon., n.d.)

[bookmark: _Toc188221174]MANUFACTURING PROCESSES
There are both additive and subtractive manufacturing processes, (Rogers, 2024). Additive: Casting, Extrusion, Forging, Printing and Bending. Subtractive: Grinding, Shaping, Drilling, Turning and Milling. Bending sheet metal is cost effective and produces low wastage. Milling and Turning are expensive as skilled workers are needed, but Drilling is more cost effective. 
For this job, the Stainless-steel sheets would be laser cut so holes do not have to be drilled for fixings, increasing accuracy. Purchasable parts will be bought, see section PURCHASABLE PARTS. 
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[bookmark: _Toc188219316]Figure 27 (Ashby, 2024)
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[bookmark: _Toc188219317]Figure 28 (Ashby, 2024)
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[bookmark: _Toc188219318]Figure 29 (Ashby, 2024)

[bookmark: _Toc188221175]DESIGN CONCEPTS
[bookmark: _Toc188221176]INITIAL DESIGN THOUGHTS
· One design idea could include the plastic lid, lightweight and full coverage. 
· Hinge operation on short edge of tank:
· Lid would be in the way and potentially still too heavy for one person.
· Layered lid – no hinge – 2 or maybe 3 sections depending on weight – but might not secure the liquid in the tank – maybe 3 triangles shape? 
· 2 door saloon action - long edge – 2 hinges:
· Should weigh half if the lid is hinged with 2 half sized lids.
· Would need a rubber edge or something in the middle to secure the lids and tank contents.
· Or could it have an overlapping situation?
· Might be the best option as the lids would be smaller even though they would be longer – maybe easier access?
· Final design could be hinges and the lid split into 2 long edges, maybe even with the lid overlap with a bend in the metal – use stainless steel if applicable, or aluminum.
[bookmark: _Toc188221177]DESIGN CONCEPT 1
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[bookmark: _Toc188219319]Figure 30
[bookmark: _Toc188221178]DESIGN CONCEPT 2

[bookmark: _Toc188219320]Figure 31
[bookmark: _Toc188221179]DESIGN CONCEPT 3
[image: A diagram of a diagram of a diagram
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[bookmark: _Toc188219321]Figure 32
[bookmark: _Toc188221180]DESIGN CONCEPT 4
[image: A close-up of a diagram
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[bookmark: _Toc188219322]Figure 33
[bookmark: _Toc188221181]DESIGN CONCEPT 5
[image: A drawing of a tool box
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[bookmark: _Toc188219323]Figure 34
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[bookmark: _Toc188219324]Figure 35


[bookmark: _Toc188221182]FINAL DESIGN
[bookmark: _Toc188221183]MATRIX
	Scoring Criteria 
(5 = Good, 
1 = Bad)
	Design Concept 1
	Design Concept 2
	Design Concept 3
	Design Concept 4
	Design Concept 5

	Feasibility
	1
	1
	2
	5
	5

	Sustainability
	2
	2
	2
	3
	3

	Safety in use
	3
	2
	2
	4
	5

	Ease for one person operation
	3
	2
	3
	4
	5

	Manufacture Cost
	2
	2
	1
	4
	3

	Total Scores
	11
	9
	10
	20
	21



[bookmark: _Ref188218471][bookmark: _Ref188218509][bookmark: _Toc188221184]CRITICAL EVALUATION:
Design Concept 5 was the most feasible, safe and easiest for an operator to use alone. It scored mid for sustainability and cost due to the multiple purchasable parts in the design and perceived cost of buying multiples of these items and their environmental factor when shipping to location. The components would be easily replaced due to their fixing method and ability to purchase. The Gas struts were added to this design to ensure the lids stay open to allow the operator to work. The handles were positioned at that length to allow the operator to reach them without bending over the tank unnecessarily. 
[bookmark: _Toc188221185]CAD MODEL
[image: A grey box with a lid open
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[bookmark: _Toc188219325]Figure 36

[bookmark: _Toc188221186]TECHNICAL DRAWING (BS8888)
[image: A blueprint of a machine
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[bookmark: _Toc188219326]Figure 39 

[bookmark: _Toc188221187]CONCLUSION
See “CRITICAL EVALUATION:” on page 28. 
[bookmark: _Toc188221188]FURTHER WORK
An improvement would be to have the lid halves overlapping to avoid chemical splashes, this could be done by adding a slight bend to one of the lid sections. The lid should conceal the chemicals more than it does, this could be achieved by trimming the edge of the tank in a seal, or by adding a welded lip to the lid. Nuts and bolts should be costed and purchased as bulk buying is cheaper. Product costing should be more in depth and external manufacture could be considered. 
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Changes in Material Hardness due to the Anodising Process

Hardness (HRB)	initial	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	80	70	200	120	Hardness (HRB)	final	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	79	50	198	118	Material


Hardness (HRB)




Weight Change in Material due to the Anodising Process

Weight Change (grams)	initial	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	50	60	70	45	Weight Change (grams)	final	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	49.9	55	70.099999999999994	45	Material


Weight (Grams)




Dimensional Changes in Material due to the Anodising Process

Dimensional Change (cm³)	initial	
Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	100	225	100	400	Dimensional Change (cm³)	final	
Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	100	210.25	100	400	Dimensional Change (cm³)	change	
Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	0	14.75	0	0	Material


Initial & Final Dimensions (cm³)


Dimensional Change (cm³)




Changes in Material Tensile Strength due to the Anodising Process


Tensile Strength (MPa)	initial	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	30	25	200	150	Tensile Strength (MPa)	final	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	29	10	198	146	Material


Tensile Strength (MPa)




Acid Concentration and Temperature for Potential Materials for use in the Anodising Process

Acid Concentration (%)	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	20	10	15	10	Temperature (°C)	Polypropylene (PP)	PVC (Polyvinyl Chloride)	Stainless Steel (SS304)	Aluminium (Al 6061)	25	20	25	20	Material


Acid Concentration (%)
and Temperature (°C)
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Phase 4: IMPLIMENTATION
T T 0% 3225 7225
Task 2: Handover 0% 17/2/25 19/2/25
AT 19/2/25 21/2/25
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Benchtop Anodizing Lab

Technic's Laboratory Anodizing Mini-Plant (LAMP) is a compact and complete manual
anodizing line in a small footprint. This entry-level system is designed for machine shops and
OEM manufacturers interested in having an internal unit with R&D capabilities.
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FIGURE 3.14

The maximum service temperature—the temperature above which materials become unusable.

USE TEMPERATURE FOR STAINLESS STEEL

Stainless steel is proposed for use as part of a structure operating at 500°C. Is it safe to do s0?

Answer

Fig. 3.14 shows that the maximum use temperature for stainless steel is in the range 700°C

to 1100°C. Use at 500°C appears to be practical.
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FIGURE 3.23
Strength, o, plotted against the material cost per unit volume normalized by that of steel, C,

In design for minimum cost, material selection is guided by indices that
involve modulus, strength, and cost per unit volume. To correct for inflation
and the currency in which cost is measured, we define a relative cost per unit
volume C,

(Cost [ kg) x Density of material

(Cost ] kg) x Density of mild steel rod (3.25)

At the time of writing, the world price of steel reinforcing rod is $1.41/kg.*

Fig. 3.22 shows the modulus E plotted against relative cost per unit volume
C, - Carbon steels lie at C, = 1. Cheap, stiff materials lie toward the top left.
Guidelines for selecting materials that are stiff and cheap are plotted on the
figure—their use is explained in Chapter 4.

“https://mepsinternational.com/gb/en/products/world-steel-prices
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FIGURE 5.34
The chart with the attribute limit > 10'® and the index plotted on it. The selection is refined by raising the position of the selection line.

The translation. Resistivity is treated as a constraint, a go/no go criterion. Materials
that fail to qualify as “good insulator” or have a resistivity less than the value
listed in the table are screened out. The thermal conductivity A is treated as an
objective: of the materials that meet the constraint, we seek those with the larg-
est values of A and rank them by this. If all dimensions are fixed by the design,
there remains only one free variable: the choice of material. The procedure,
then, is to screen on resistivity, and then rank on conductivity.

The selection. The steps can be implemented using the A - p, chart of Fig. 3.10,
reproduced as Fig. 5.34. Draw a vertical line at p, = 10'® 1Q-cm then pick off the
materials that both lie above this line and have the highest A. The result is alumi-
num nitride, AIN, alumina, Al, O3, silicon nitride, SizN, and diamond, which we
eliminate on grounds of cost. Of the remaining three, aluminum nitride has the
highest thermal conductivity.

Postscript. A quick search for documentation, seeking “Applications of alumi:
num nitride,” yields the following text. Heat sinks are specifically mentioned.

ALUMINUM NITRIDE

Typical uses. Substrates and heat sinks for microcircuits, chip carriers, electronic compo-
nents; windows, heaters, clamp rings, and gas distribution plates.
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O

An extensive range of sizes and forces

O

Gas springs are commonly referred to by their size. The three sizes for Stop & Stay gas springs are 6-15, 8-18 and 10-23

The sizes directly relate to the diameter of the rod and the tube, for example an 8-18 will have a rod diameter of 8mm and
a tube diameter of 18mm.

Stop & Stay

RS No. Camloc Part No. Econoloc Max. Approx. Extended Length Stroke Thread Max. Force Supplied End
Size Lift Weight Excl. End Fittings (mm) Size Per Spring  Fit *Denotes
(mm) (per PAIR of springs) (mm) A B C (Newtons) Pre-Fitted
182-4627 SSV6050500001 170 60
182-4633 SSV6050500002 250 100
6-15 Up to 10Kg M5x0.8 400N P1* & E1
182-4649 SSV6050500003 350 150
182-4655 SSV6050500004 450 200
182-4661 SSY8060600003 264 100
182-4677 SSY8060600004 364 150
8-18 10 to 40Kg M6 x 1.0 650N B2* & E3
182-4683 SSY8060600005 464 200
182-4699 SSY8060600006 564 250
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MOUNTING BRACKETS (al dimensions shown in mm are nominal)

Dim. '
Type Part No. 2“: Alternative ‘F’.‘:"f‘pa"b'e CaniocEnd
ode A B ¢ D E F G H J K L M N P ngs

00-4263  KBN  Ball Pin 10 12 20 3 65 43 25 17 55 245 70 80 - - B8, P8, P9

00-4540 - Reversed Ball Pin 10 15 20 3 65 43 25 17 55 245 70 30 - - B8, P8, P9
208 00-5213 - ReversedPin 6 78 15 3 72 - 18 123 - 18 30 25 - - F1
Brackets

00-4265  KHN  Hole 85 - 20 3 65 43 25 17 55 245 70 30 - - B2, PS5

00-4267  KPN ThreadedPin  M8x125 25 20 3 65 43 25 17 55 245 70 30 16 25 E3,F2,F4,22,24

00-4262 - Ball Pin 10 2 8 3 65 43 25 30 55 475 70 - - - B8, P8, P9
Elat 00-4696 - Ball Pin 10 12 8 3 65 66 25 30 5 475 70 - - - B8, P8, P9
Brackets

00-4266 - Threaded Pin  M8x125 25 8 3 65 43 25 30 55 475 70 16 5 25 E3,F2,F4,22,24
Raised 454412  KkBR - 10 20 8 2 65 43 41 30 44 55 - - - - B8, P8, P9
Brackets
v 00-4643 - . 8 20 25 65 51 13 18 70 - - - - - - E3,F2,F4,22,24
Brackets 5.g506+ - . 8 19 25 6 52 13 18 70 - - - - - - E3,J1, 42

* Manufactured from 304 stainless steel
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Square hinges with two offset leaves and removable pin - with 4
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Model : 50-7-3582
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A (length) 60
Material steel
Weight (g) 82
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c 2
s a5
D (pin diameter) 6
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Features and Benefits:

Black Rubber - rubber profile is easy to fasten and protects from sharp edges
Provides edge protection to sheet material

Temperature range -40 to +120°C

Supplied in 20 m length reels
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V 2 In stock - FREE next working day delivery available

Pinet Steel Butt Hinge, Screw Fixing, 60mm x 60mm x 2mm 2 | Update | Remove £3.715 £7.43
- Each (In a Pack of

RS Stock No. 917-4532 2)

Brand Pinet

Mfr. Part No.  50-7-3582

RoHS status: Not compliant

Project Code * 0000 - NO PROJECT CODE v

V 4 In stock - FREE next working day delivery available

RS PRO Door Handle, 30, 40, 6mm Slot 4 Update | Remove £4.70 £14.48
~ I — Each

RS Stock No. 767-5831 Yo:;ay

Brand RS PRO £3.62
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Project Code * 0000 - NO PROJECT CODE v

V 2 In stock - FREE next working day delivery available

S Camloc Steel Gas Strut, with Ball & Socket Joint, 450mm Extended 2 | Update | Remove el £114.74
\ Length, 200mm Stroke Length 1 Pair

RS Stock No. 182-4655

Brand Camloc Gas Springs
Mfr. Part No. SSV6050500004

RoHS status: Not applicable

Project Code * 0000 - NO PROJECT CODE v
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FIGURE 7.3
The process—material matrix. A colored dot indicates that the two are compatible.

Economic batch size. If you want to sharpen a pencil, you can do it with a knife.
If, instead, you want to sharpen a thousand pencils, it would pay to buy an
electric sharpener. If you want to sharpen a million, you might want an auto-
matic system that gripped, fed, and sharpened them. To cope with pencils of
different length and diameter, you could go further and commission an “intel-
ligent” system with auto-feed that senses pencil dimensions and adjusts sh:

ening pressures. The choice of process, then, depends on the number of pencils
you want to sharpen, that is, on the batch size. The best choice is the one that

costs least per pencil sharpened.

(266/734)





image27.png
&l Adobe Digital Editions - Materials Selection in Mechanical Design

File Edit Reading Help

« Library | — H.

All shape:

Forging

Extrusion

Sheet forming

Powder methods.
Electro-machining
Machining

Injection moulding
Blow moulding
Compression moulding
Rotational moulding
Thermo-forming
Polymer casting
Resin-transfer moulding
Filament winding
Lay-up methods
Vacuum bag

Additive manufacture

Ceramics

Composites

©Metal  OCoramic @FPolymer © Foam @ Composite

FIGURE 7.4
The process—shape matrix. Information about material compatibility is included at the extreme right.

Fig. 7.5 is a schematic of how the cost of sharpening a pencil varies with batch
size. A knife does not cost much, but it is slow, so the labor cost is high. The
other processes involve progressively greater capital investment but do the job
more quickly, reducing labor costs. The shape of the curves reflects the balance
between capital cost and rate. The best choice is the lowest curve—a knife for
up to 100 pencils; an electric sharpener for 100 to 10,000 an automatic system
for 10,000 to 1 million, and so on.

Manufacturing processes are the same. Each process has a range of economic
batch size. A process with an economic batch size with the range B,-B, is one
that is found by experience to be competitive in cost when the desired num-
ber of units of output lies within that range; below or above it some other
process is generally cheaper. The economic batch size is commonly cited for
processes (Fig. 7.6). The easy way to introduce economy into the selection is

251((267/734)
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FIGURE 7.5
The cost of sharpening a pencil plotted against batch size for four processes.
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FIGURE 7.6
The economic batch-size char
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