Unit 4 Assessment
Producing Engineering Solutions
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Brief - A hydraulic unloading system for a dump truck

A new dump truck is being designed to carry
loads from one location to another. The dump
truck will be loaded by crane and unloaded by
tipping its body section.

The vehicle has been developed to carry loads
of a sufficient size. As of yet there are no
hydraulic controls or hydraulic cylinders for
tipping the body section.

You must devise a hydraulic tipping system for
lifting and lowering the body section.

The specification for the truck is shown on the page that follows, along with the design criteria for the
tipping system. The design team has developed a solution and worked out the required cylinder size for two
possible positions of the cylinders, as shown in the tables below. They have also provided you with a circuit
diagram of the system that you need to build and test (see the Hydraulic System Design for Dump Truck).

You must first use the simulator to build and test the system to see that it meets the requirements:
a) capable of lifting maximum load
b) unload safely
¢) unload within the time

You must then build the hydraulic system on the Hydraulics Trainer. You will need to work out how to use

‘T’ connectors to connect two cylinders in parallel. In your report, comment on what can and cannot be
proved using the Hydraulic Trainer and explain how any issues could be overcome.

Dump Truck Requirements (from specification)

Cylinders at Effort Point 1 Cylinders at Effort Point 2
Body length 3.05m 3.05m
Maximum load 12600 kg 12600 kg
Tipping angle 34-51° 34-51°
Time to tipping angle 8.5-10 seconds 8.5-10 seconds
Hydraulic system operating pressure 138 bar 138 bar

Calculated Cylinder Size (one cylinder each side of the truck)
Cylinders at Effort Point 1 Cylinders at Effort Point 2

Force required per cylinder 62300 N 31150 N
Cylinder bore 76 mm 54 mm
Extended length of cylinder 3.3m 411 m
Cylinder stroke 0.85m 1.71m
Cylinder volume (total for both): 7.67 litres 7.72 litres
Flow rate 0.767 to 0.903 I/sec 0.772 t0 0.914 I/sec

Load point
B |- ad poin

Effort Point 1 Pivot point

-«——— Effort Point 2 —————|
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Hydraulic System Design for Dump Truck
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Assessment Task 1

Health and safety standards and risk assessment

The purpose of task 1 is to allow you to demonstrate an understanding of health and safety procedures and

standards and risk assessment.

Carry out a health and safety analysis and risk assessment for the engineering activity you are about to

perform based on the brief given to you by your tutor. Write a short report.

Make sure you include the following points in your report:

1. What are the health and safety procedures and standards that are appropriate?
2. Why could a risk assessment be necessary prior to the activity?
3. Describe the responsibilities of yourself and others in relation to the engineering activity.

4. What are the substances or processes where a risk assessment will be necessary for the
engineering activity that you are about to carry out, state the reasons for this.

5. Compare the health and safety responsibilities of yourself and others when working on the
engineering activity that you have been given.

6. Carry out a risk assessment identifying the hazards and risks, stating whether the risk is
acceptable and how it can be controlled.
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Assessment Task 2

Planning an engineering activity

The purpose of task 2 is to allow you to demonstrate an ability to plan an engineering product or service.

Marks

1. Produce a plan for the engineering activity that you are required to carry out which i S tl‘
following:

e materials or components, tools and equipment \o
® sequence of operations.

You may use the Engineering plan template for your plan.

2. Explain the reason for using the sequence of operations and t f tools
for your engineering activity plan. <

3)

3. Once you have used your plan, identify and sug prover nts. R and explain
your suggestions and their intended results. (D)
4. Decide how you will inspect and test the e(:lde it 1s func W 4 correctly 2)

Qe
&¥ Q&"’f‘

Evidence for & 3 could be coNL# d and presented in a short report.

S
<<O Q/’bc’
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Assessment Task 3

Carrying out an engineering activity

The purpose of task 3 is to allow you to:

e Demonstrate an ability to select suitable materials, parts or components for an engineered product or
service.

e Demonstrate an ability to use processes, tools and equipment to make an engineered pr&uct &rry out
a service. Q e
e Demonstrate an ability to apply inspection techniques to the engineered pm&\ K'

62 Marks
1. Use the plan to identify parts and components for producmg( ‘ 4)

2. Prepare the parts by arranging them ready for builk 3)
3. Explain and justify choices. y 3)
4. Follow the plan to build the system. Select aru processe 0ols and equipment in a safe

manner. (20)
5. Inspect the system to check it V’@Wlth plag. %ey measurements and compare

results with the plan to ass anc @)

6. Evaluate your use o n techniqug @results obtained. Explain what you have

learnt durmw and what mlf otie differently. 3)
[dence for task @uld be combined and presented in a short report.

\%
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Engineering Diploma L2 — Unit 4 Producing Engineering Solutions

LO: Learning Outcome MB: Mark Band T: Task

Name: Candidate No. Date:
Assessor: Institution:
LOA Understand health and safety procedures, standards and risk assessment in
engineering activities
MB1 T1 Relevant health and safety procedures and standards are identified 3
MB1 T1 Indentifies why a risk assessment may be needed 1
MB2 T1 Description or health and safety responsibility of self and others 1
MB2 T1 Identifies substances or processes that require a risk assessment 1
MB2 T1 States why a risk assessment is needed 1
MB3 T1 Compares health and safety duties of self and others 1
MB3 T1 Carries out a risk assessment and identifies risks and hazards 1
MB3 T1 Recognises a risk is acceptable or suggests method of control 1
Mark Bands: 1 (0-4), 2 (5-7), 3 (8-10) Total | 10
LO.2 Be able to plan for an engineering product or service
MB1 T2 Student creates a plan for the engineering activity 4
MB2 T2 The sequence of operations in the plan is justified 3
MB3 T2 The success of the plan is reviewed 1
MB3 T2 Suggestions for improving the plan are considered. 2
Mark Bands: 1 (0-4), 2 (5-7), 3 (8-10) Total | 10
LO.3 Be able to select suitable materials parts or components for an engineered
product or service
MB1 T3.1 Suitable components, parts or materials are identified 2
MB1 T3.1 Suitable components, parts or materials are selected 2
MB2 T3.1 Selected components, parts or materials are prepared 3
MB3 T3.1 Selection of components, parts or materials is justified 3
Mark Bands: 1 (0-4), 2 (5-7), 3 (8-10) Total | 10
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