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Engineering Applications and Study Skills
Elliot Shaw – 1705678
Submission date: 27th March 2020
Workshop and guest lecture LOG BOOK
Date & time: October 17th  9:00 AM
Equipment used: Lathe
· Lab coat and protective eyewear are essential and required before operating any piece of heavy machinery in the workshop.
· Open the three-jaw chuck and place the bar inside and fasten it tight. Always turn the chuck to make sure there’s no interference before turning on the machine.
· Set a right-hand knife edge tool in the tool post and set it to the correct tool height. To do this use the revolving centre to set the tool height.
· Use the wheel on the side of the machine to set the correct spindle speed and feed rate.
· As u come across the piece on both ends, you’ll have a rough edge so make sure u go back across and face off both ends to create a smoother finish. Remember to constantly check the digital readout to accurately get your measurement.
· Put the work in the chuck and leave approximately 30mm projection.
· Turn the work 35mm diameter x 23mm length 
· After the cuts have been made, put the bar on a flat surface and measure the height of it with the digital height gauge
· Place the bar back into the chuck touch the face and zero the digital readout. As you remove material, take off material in increments of 1mm at a time. 
· After every cut remember to reset the digital gauge back to zero so you don’t overcomplicated things and get lost in different measurements as you shave off material.
· Locate the tail stock and find the centre drill, then centre drill out the bar.
· Next, use the correct drill and drill bit to drill a 30mm deep hole through the bar.
· With the hole in place, take a 6mm tap and some metal lubricant then proceed to thread a hole 15mm deep.
· Re-adjust the work in the chuck with 85mm projection. Locate the tailstock revolving centre and check the chuck is holding on the smaller diameter.
· Turn the following dimensions:
25mm diameter x 18mm
28mm diameter x 20mm 
36mm diameter x 22mm
40mm diameter x 22mm
· Change the knife edge tool to a chamfering tool and set the correct height to match the revolving centre. If the tool cannot be found an alternative method is to simply adjust the angle of the knife edge by 10 to 20 degrees and run it over the edge. 
· Machine a 1.5mm x 45° chamfer on one end of the bar and then a 3mm x 45° on the other side.

Guest Lecture: David Gallagher from Young Driver Ambassador Limited
Date & Time: March 11th  13:00PM
David came to do a lecture on road safety, advanced driving on the road and to provide an insight to the effects of alcohol when behind the wheel.

The major topic I took away from the lecture was the affect different alcohols had on the driver when consumed. The most surprising was a glass of Scotch had fever units of alcohol then a glass of red wine, the latter being the drink more likely to be consumed before driving home from a restaurant for example.
David performed a short experiment using the students where he placed what are considered beer goggles over their eyes and held out a tennis ball in front of them and simply asked them to pick it up. The pattern that followed with every student were that they all reached further away than the ball was. What this meant is that when you have had a few to drink before getting behind the wheel your depth perception is way off and gives you the assumption objects are further away than they actually are.

One of the most eye opening segments of his lecture, David showed us a short video clip of a detective and a crime scene. After the clip we were asked if we noticed any changes throughout. Upon review there were 21 different changes during the clip some as bizarre as actors being swapped out in between camera changes. Almost nobody in the room including myself, noticed any of these obvious changes just proving how unaware we are when concentrating on a thing. When behind the wheel for example this can relate to objects or motorcyclists for example being hidden in what’s know as the blind spot.
To conclude his lecture, David talked about the BRDC or British Racing Drivers Club, an elite group of young racers selected for their talents and are given sponsorship such as Lando Norris and Alex Albon who are current Formula 1 drivers.
Former MINI racing driver Paddy Hopkirk, ex-president of the BRDC put forward an idea for the racing drivers within the BRDC to take on an advanced driving course which would give the drivers cheaper insurance on their road vehicles. Every single one of the 15 drivers passed, a testament to how good racing drivers are behind the wheel whereas in the eye of the DVLA, they’re seen to be more of a risk.








Stream Specific lecture: Engine block assembly
Engine: 1999 1.6 Ford Focus Duratech 
Date & Time: October 17th & 24th  9:00AM
To start with we need to open the top of the block to reveal the cam shafts. By loosening and removing all 8 outer bolts with a rachet and the appropriate size socket.
With all the bolts removed the top is removed revealing the cams and the head gasket.
Make sure when putting aside parts in the trolley that they are put in order and all the bolts are kept together and not mixed up as this will become an annoyance during assembly.
With the head gasket off its time to remove the side panel covering the cam belts.
To do so you need to remove all 14 bolts and the 3 larger and longer bolts fastening the panel to the block. 
We found that with this engine being used by students a few times a lot of the bolts had to be knocked out with a mallet.
To be able to get the cam shafts out you need to remove the 4 centre bolts than go between the exhaust and intake cam shafts and then remove the cambelt. Do not remove them fully yet just release the tension and remove them fully after the cam belt is off.
Once the camshafts and the crank have been aligned to TDC (top dead centre) you release the cam belt tensioner. Now with the belt slack you can slide it off the top camshaft sprockets.
Now the belts off, fully remove the 4 loosened bolts from before and set them down in the trolley of parts, so they go back on in that order during re-assembly.
Its then the turn to remove the “U” shaped cam bearings each with its 2 bolts. One side being the exhaust cam and the other for the intake. These bearings can be marked E and I and numbered to be sure they go back in the right place. These bearings secure the camshafts to the cylinder head. When loosening the bearings its best to go in a cross pattern and work your way out so that way you don’t bend the camshafts.
Now with the camshafts are out you can remove the cylinder head and set it aside. It may require a little force so its best to have someone assist you and hold the engine block firmly.
With the cylinder head away from the block its time to remove the crank pulley. To remove it first the large bolt needs to be removed and this requires what is known as a knuckle bar to remove it. A knuckle bar is a large extension to the socket to allow more force to turn the nut.
This will most likely require your fully body weight, so you need assistance and somebody to hold the block still.
When the nut is off and the bolt is out the crank pulley can be removed.
Rotate the engine block upside down to get access to the crank. To remove the crank first you must remove the conrods that are connected to the crank. So, the next step is to undo the 8 bolts holding the conrods to the crank. There are 8 bolts as there are 2 per conrod.

Remove the conrod caps with their bearings what are known as big ends and place them aside but keep them screwed together so they don’t get lost. Now you look to remove the crank. There are 10 bolts that secure the crank in place. Once those are undone the crank will lift out and can be set aside.
With the crank out, you’ll be able to push the pistons through out the other side. If tight give them a little knock but be careful not to drop them.
Once the pistons are out, you can inspect the piston and piston rings for any abnormal wear.
Before re-assembly inspect every bolt and part and align them in a manner easiest to you. If you have done so during the disassembly then you wont have to now.

As you start to reassemble the block, pay special attention to the following: firstly, that the piston rights are all 90° from each other, the easiest way to do that is set them at opposite ends. Note that the pistons are positioned correctly with the piston marker aligned to the front of the engine.
Apply a slither of oil on the piston rings and use the appropriate tool (the piston ring compressor) to relocate the piston back in its bore. Do this four times, once per piston.
Now you can retrace your steps and put back the crank and main bearings and fasten the crank bearings in a cross pattern. After you can secure the conrods. (Remember to apply a slither of oil to the bearings before assembly and make sure it’s all tightened to their specific torque settings normal found in that vehicles maintenance manual).
Once everything is back on the block rotate it back upright position and you can start to reassemble the cylinder head. Do this on a work bench beside the engine.
When assembling the head check the face of the head for any grooves or marks and if necessary it can be re-faced.
Now a tech tip, remember to place a piece of cardboard down on the workbench to protect the face of the cylinder head from scratches and anything that may damage it.
Having checked the valve stem oil seals, we can proceed to reassemble the cylinder head.
Make sure the buckets are fully over the valves and springs and are fitted correctly with a slither of oil.
Now we can place the cam shafts back on top. Remember you must use the alignment marks on the camshafts to align them to TDC when fitting them. 
Securely fit the cam shaft bearing covers, torque them down in the cross pattern to their specific torque setting. Do this to both exhaust side and intake side. 
Now use the knuckle bar on the crank pulley to rotate it to TDC to receive the cylinder head without damaging the valves. 

Then you can proceed to fit the head gasket (new if possibly) and re-attach the cylinder head to the block. Secure all bolts to the manufacturer’s specified torque settings again. Re-attach the timing belt paying specific attention to the alignment mark sand then release the cam belt tensioner. With the belt on screw the side panel back on to cover the belt and re the manifolds on top and your engine block is re-assembled to where you started from.
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