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Disclaimer


Safety is of the utmost importance in every aspect of an automotive workshop. The practical procedures and the tools and equipment used in automotive workshops are potentially dangerous. Tools should be used in strict accordance with the manufacturer’s recommended procedures and current health and safety regulations. The author and publisher cannot accept responsibility for any accident or injury caused by following the advice given in this book.
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tools and safety
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POPULAR TOOLS


Japanese-manufactured cars, such as the Mazda MX-5, are constructed with a small range of metric fastenings, the most common requiring a selection of 10mm, 12mm, 14mm and 17mm spanners and sockets. Unlike many other cars from around the world that use 13mm or ½in fastenings, the Japanese have largely avoided this superstitious size.


So most jobs can be tackled with the aforementioned spanners and sockets (there are a few 19–27mm fittings as well), along with an assortment of screwdrivers, a few Allen keys and a collection of persuasive implements, such as hammers and pry bars.


The list of desired tools can easily expand, however, depending on how involved you want to get with fixing, maintaining and modifying an MX-5. Any work on the suspension or brakes will usually require a trolley jack and axle stands, and it’s important to know where to position them (see later in this chapter for more details). A breaker bar comes in handy to undo the wheel bolts and any fittings that require extra leverage.
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A torque wrench ensures important fittings are correctly tightened.




Most tools are concerned with undoing fastenings or removing parts. However, there is also a selection of tools that help with ensuring parts are correctly fitted, one of the most useful being a torque wrench. These can be quite cheap, at around £25, and ensure important fittings such as wheel bolts are correctly tightened.


AVOIDING ACCIDENTS


This book provides many step-by-step guides to help show how to repair or modify an MX-5 using tools that can be dangerous if they are operated incorrectly. For example, an electric drill can slip and slice through skin or the panels of your MX-5. Sparks from an angle grinder can set fire to upholstery, damage glass or even damage your eyes if you don’t wear protective goggles. Nuts and bolts that are not fully tightened can loosen and result in an accident, such as a road wheel that falls off.
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Always wear suitable goggles and gloves when using an angle grinder to help protect yourself from hot sparks and debris.
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Drive-on wheel ramps are useful for securely raising the front or rear of the MX-5 to allow you to work underneath it.
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When raising a front corner, the chassis leg may be stronger than the jacking point.
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Never rely upon a trolley jack to raise and support the vehicle; always use at least one axle stand.
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The rear of the MX-5 can be raised via the differential, then supported along the back of the sills with axle stands.




When following the instructions in this book, be aware of the safety aspects of the work involved and do not rush any of the tasks that are outlined. If you are at all unsure about any of the information covered, seek further advice before proceeding.


Some of the tools covered in this book require protective clothing to be worn when using them, and parts of the MX-5 may also need to be protected. For instance, when using an angle grinder, metal sparks and debris will fly in all directions, so make sure you are wearing a suitable pair of goggles and thick gloves and most of your body is covered in clothing to avoid being burnt by the hot sparks that are created. Grinding sparks can also damage the MX-5, especially glass and upholstery, so protect it with thick blankets or cardboard.


If you need to weld, the same rules apply as when using an angle grinder, except you will need a suitable welding mask to avoid damaging your eyes – also make sure there is nobody nearby who could look at the light created when welding and potentially damage their eyesight.


When using an electric drill, wear goggles to prevent debris from the drill hitting your eyes. Make sure you use the correct drill bits for the job and don’t forget they can get hot after drilling.


Do not take shortcuts when working on your MX-5. It may save time, but accidents can be fatal. One of the most common mistakes and cause of many accidents is raising the vehicle with a trolley jack to either remove a road wheel or work underneath it. First, make sure the vehicle is on level ground and that at least one of the wheels that will remain on the floor is chocked with a block of wood or a brick. If one of the rear wheels remains on the floor, apply the handbrake and select first gear for manual gearboxes, or park for automatics.


When raising the vehicle with a trolley jack or similar device (bottle jack or scissor jack for instance), position it under a jacking point or chassis leg, but make sure this area is solid and not heavily corroded. If the area is infested with corrosion, the jack could collapse and fall over if the metalwork breaks up when supporting the weight of the vehicle. So always check the condition of the jacking point first. The MX-5’s jacking points are along the sills, but the metal can become weakened here and start to bend, so it may be better to feed a trolley jack further underneath and raise the car underneath a chassis leg instead.


When raising the rear of the MX-5, it is possible to position a trolley jack underneath the differential.


After raising a corner of the car or the rear of it, always support it with at least one axle stand. Never rely upon any type of jack to keep a car raised and secure. This is very important, and whilst it takes a minute or two more to find a suitable position for the axle stand, it can save your life.


STICKY WHEELS
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Alloy road wheels can stick on to the hub, but make sure the car is raised and securely supported before attempting to remove the road wheel.




Alloy road wheels can sometimes stick to the cast iron wheel hubs, making them difficult to remove once the wheel bolts have been undone. If this happens, make sure the vehicle is raised and secured with at least once axle stand, then position a long, thick length of wood against the back of the wheel rim and hit it with a large lump hammer to help release it. Apply a smear of copper grease to the mating surface of the wheel and hub (not the brakes) to reduce the risk of this happening again.
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routine checks
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EVERY WEEK


With the MX-5 parked on level ground and the engine cold, it takes a matter of minutes to check the fluid levels under the bonnet, the tyres and the lights.


Fluid Levels




[image: image]


There’s 800ml between the maximum and minimum markers on the engine oil dipstick, so avoid over-filling when topping up.




From underneath the bonnet, extract the engine oil dipstick found at the back of the engine bay, wipe the end with a clean cloth, then carefully reinsert it fully and pull it back out again. There should be some oil on the end of the dipstick and markers showing the minimum and maximum levels. There’s roughly 800ml difference between the minimum marker and the maximum marker. So if the oil needs topping up, calculate how much is needed based on this figure. The recommended oil for the engine (1.6- and 1.8-litre) is a 10W40 semi-synthetic or synthetic oil to ACEA A3/B4 specification.
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The level in the brake fluid reservoir can be checked without having to remove the cap.




Elsewhere in the engine bay, the brake fluid level can be checked via the reservoir. This is located at the back of the engine bay in front of the driver’s seat. The reservoir is a clear container, so the level can be checked without having to release the cap – look for the minimum and maximum markings on the outside. If you need to top up the brake fluid, clean around the reservoir first to avoid dirt getting inside. Top up with a DOT 4-rated brake fluid. Avoid spilling this fluid on to any painted surface because it will strip the paint off it.
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The clutch fluid reservoir is next to the brake fluid reservoir and uses the same DOT 4 fluid.
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The coolant level can be checked by looking at the expansion bottle. Make sure the level is between the low and full markings.




The clutch fluid reservoir also needs to be checked and uses the same DOT 4-rated fluid as the brake fluid. This is located next to the brake fluid reservoir and is a smaller reservoir.


The coolant level is very straightforward to check via the expansion tank that’s fitted onto the offside inner wing of the engine bay (driver’s side for RHD cars). It’s a clear plastic container with markings for maximum and minimum levels. The engine should be cold when checking the level. If it needs topping up, unclip the cap on the top of the expansion tank, then add a mixture of water and antifreeze before refitting the cap.


The power steering fluid level isn’t quite as straightforward to check as the coolant. The reservoir is located in front of the air filter box, close to the right side of the radiator (when looking from the front of the engine bay). It’s a small, round, black container, so you cannot see the fluid level without unscrewing the cap on the top of it. Once unscrewed, extract the cap and clean the dipstick on the underside of it. Reinsert the dipstick but do not screw the cap back on. Extract the dipstick and check the level – it should be between the H mark for high and the L mark for low. If the power steering fluid needs topping up, carefully add a small quantity of Dexron II and check the level again.
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Do not screw the dipstick and cap fully in when checking the power steering fluid level in the reservoir.
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The windscreen washer reservoir is located behind the air filter box, or in this case, an open cone aftermarket air filter.




The final fluid level to check underneath the bonnet is for the windscreen washer fluid. This is located to the rear of the air filter box when looking from the front of the engine bay. It’s a clear container, so it should be easy to check the level visually and top it up if necessary. Do not add washing up liquid to the windscreen washer bottle because it can congeal and block the pipework and filters. Instead, add a mixture of water and screen wash or use pre-diluted screen wash.


Lights
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The headlight bulbs on the Mk2 MX-5 can be awkward to access from within the engine bay.
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The rear light unit on the Mk2 MX-5 is secured with two 10mm nuts and one crosshead screw.




Few people check all of the exterior lighting is working properly, but this should be routinely inspected. Fortunately, lighting such as indicators is checked every time you use it – if the indicators flash too quickly then a bulb isn’t working. However, a blown headlight bulb or a lack of brake lights are not so easy to spot, but only take a few seconds to check. When reversing up to a car, building or into a garage, press the brake pedal to check both brake lights illuminate. The same quick test can be conducted at the front for the headlights, simply switch them on with the car parked, then take a look.


Some blown bulbs are not so quick to replace. On the Mk1 MX-5, the pop-up headlight unit has to be removed, which involves undoing a series of screws at the front and side. On the Mk2 the bulbs are accessed via the engine bay.


If you are renewing a halogen bulb, avoid touching the glass – grease from your fingers can contaminate and overheat the bulb.


Rear bulbs on the Mk1 MX-5 are straightforward to change – they are accessed from inside the boot. The rear indicator bulb requires the holder to be removed, whereas the other bulbs require a bulb holder assembly to be unclipped.


On the Mk2, undo two 10mm nuts from inside the boot and one crosshead screw on top of the rear light unit to release it from the back of the car. It’s quite a tight fit, so will need manoeuvring a little to help release it. Once removed, the bulb holders for the rear light unit can be twisted anticlockwise to release them and renew a bulb.


Tyres
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Don’t assume the tyre pressures are fine so long as the tyres are not flat. Check them every week.




Finally, the tyres should be routinely checked every week, so invest in an accurate pressure gauge and spend a few minutes checking the tyre pressures. This also gives you the chance to look at the sidewalls for damage and the tread for excessive or uneven wear. The tyres are the only components on the car that ensure you stay on the road, so they are extremely important and should be meticulously maintained.


Washing the Car
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Washing the wheels once a week ensures they remain clean and that road salt and dirt doesn’t damage the finish.




Washing the car is an important aspect of routine maintenance. It not only keeps the bodywork clean, it helps to remove dirt that can damage the paintwork and is a good opportunity to inspect the condition of the paintwork. The wheels, for instance, can quickly start to corrode from road salt, brake dust and other dirt, so wash them thoroughly with a sponge or brush, then use a small quantity of wheel cleaner to remove any stubborn dirt.
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Paintwork that has faded can sometimes be rescued with a thorough polish.




In some cases, washing the MX-5 won’t help keep the paintwork looking clean and shiny, especially on older cars where the paintwork has faded. Sometimes this can be rescued with polish or a more abrasive T-cut.


TWICE A YEAR


Many aspects of routine maintenance are outlined in depth throughout this book, so the following section provides a brief checklist.


Drivebelts
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Twist the belt to check its tension. It should be possible to twist it by a quarter of a turn.




Assuming you are already conducting the weekly checks outlined above, one area of the engine that should be checked at least twice a year is the auxiliary drivebelts. There are two of them and they are located at the front of the engine bay. They drive the water pump, alternator and power steering pump (and the air conditioning pump if fitted), using the power from the crankshaft pulley. The tension on these belts should be checked to ensure they are not too slack or too tight. If a belt is too tight, it can damage the bearings of the components they are connected to – a common cause of water pump failure. If they are too slack, the belt can slip, resulting in problems such as the engine running hot and the alternator not being able to fully recharge the battery. A slipping belt will also overheat and eventually fail.


Checking the tension on the drivebelts takes a few seconds. With the engine switched off, try to twist the belt. It should be possible to twist it by a quarter of a turn, neither more nor less. Adjusting the tension on the belt is covered in the next chapter under drivebelt renewal.


Radiator
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Renew the radiator cap if you are unsure of its age.




The coolant level should be checked weekly by inspecting the level in the expansion tank, but it’s also worthwhile releasing the pressure cap on the top of the radiator (only when the engine is cold) to look inside and make sure the coolant level is up to the top. If the pipe between the plastic expansion tank and the radiator becomes blocked, the coolant level in the expansion tank may look fine but the radiator could be empty, which can result in overheating. Similarly, if you do not know the age of the radiator cap, renew it. The cap maintains pressure in the cooling system, so fit a new one to ensure it’s working properly.


Air Filter


The condition of the air filter can be quickly checked and any dirt removed to help improve engine breathing. A dirty air filter restricts airflow, increases fuel consumption and can reduce engine performance. The air filter is contained in a plastic box on the right side of the engine bay when looking from the front of the car. Undo any metal clips to release the lid and look inside. If a standard air filter is fitted, remove it and inspect the condition of it, removing any dirt. Use a vacuum cleaner to remove any dirt from inside the air filter box. If the air filter is dirty or you don’t know when it was last changed, it may be worthwhile renewing it.


Windscreen Wipers


The windscreen wipers are usually checked automatically whenever they are needed to clean the windscreen, but it’s also worth running a finger along the rubber blades to make sure they haven’t split. Wiper blades are cheap to renew and straightforward to fit.


Brakes
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Shine a torch through the wheels to inspect the condition of the brake disc visually.




Routine servicing of the brakes is covered in depth in Chapter 6, but there are a few quick checks that can be conducted. If you can see the brake discs through the wheels, shine a torch to inspect their condition. Look for fractures and excessive wear of the disc (a lip will appear around the outer edge).


Take the car for a drive and try not to brake, then stop the car and place a hand near each brake to see if any of them are hot, indicating that the brake is binding (see Chapter 6 for how to fix this problem). Do not touch a hot brake disc as it could burn your skin. If you have an infrared thermometer, this is a safer and more accurate method of measuring the temperature of each brake disc.
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A little copper grease on the mating surfaces of the hub and road wheel helps to reduce the risk of the wheel seizing onto the hub in the future.




The road wheels should be removed at least once a year to inspect the brakes. This is when you will probably discover that most MX-5 alloy wheels stick on to the hubs. A solution to this problem is outlined in Chapter 1, but as a matter of precaution, always smear a little copper grease on the mating surface of the road wheel and the hub to help reduce the risk of this problem recurring (do not apply copper grease to the braking surface of the brake disc).


Wheel Nuts


The wheel nuts must be securely fitted and should be periodically checked (every six months). A torque wrench is the most accurate means of ensuring the wheel nuts are sufficiently tight – they should be tightened to 110Nm.


Preventing Water Damage
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Water has collected underneath the battery here, so remove the battery, dry the area and rust protect the metalwork.




Water is a major problem for the MX-5 because it can get inside the bodywork and cause corrosion. Thankfully it is a small car and there are only a few areas to check to see if they are waterlogged. Starting in the boot, remove the carpet and spare wheel to look for water in the spare wheel well and inside the battery area (and the opposite side as well). If water has collected, it may be possible to release a rubber drain plug and allow it to escape, or wipe it up with clean cloths. If water has collected inside the battery compartment, it’s worth removing the battery to dry the area and check for corrosion.


Inside the cabin, check the carpets are not wet. If they are, dry them and try to trace the cause of the water leak. It may be a collapsed door or hood seal or damage to the hood, for example.
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Poke a small screwdriver through the sill drain holes to keep them clear and to help drain water out.




The sills are known to corrode on the MX-5, so make sure they can drain any water that escapes into them. There are small drain holes along the underside, which should be routinely cleaned through with a small screwdriver. Each drain hole is merely a tiny gap where the outer sill meets the floor section, so it can easily become blocked with dirt.


BEFORE THE MOT TEST
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Waggle the end of the exhaust when it’s cold to check this area of the exhaust system is securely fitted.




The annual MOT test can be a nail-biting experience for an old MX-5. Corrosion is one of the biggest threats, so it’s important to inspect the car regularly and know where any rust is emerging. Don’t be afraid to tap a small hammer or blunt screwdriver along the underside of each sill to check for corrosion. At the rear, waggle the exhaust tailpipe (make sure it’s cold) to ensure it’s secure and it hasn’t corroded (they can break off).
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The ABS light has remained illuminated here indicating that there’s a problem, which will fail the MOT test.




All of the routine checks outlined in this chapter will help with the MOT test, and there are a few more that are quick to conduct. Make sure the doors can be opened from the inside and outside. Check the driver’s seat can slide forwards and backwards and lock in position. Switch on the ignition and make sure all the warning lights (for ABS, for example) illuminate and then go out.
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engine maintenance
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HOW TO CHANGE THE ENGINE OIL


The oil in the engine can be drained via a sump plug on the underside, which can in theory be accessed without having to raise the vehicle. However, space is tight, so you’ll need a shallow container that can hold up to 5 litres of liquid to drain and collect the oil. If your container cannot hold 5 litres but is sufficiently shallow to fit underneath the car, then it is possible to drain the oil until the container is almost full and then refit the sump plug; you can then dispose of the oil then bring back the empty container to finish the job.


If you intend to drain the engine oil without raising the vehicle, then accessing the engine oil drain plug can be just as hard as finding a suitable drain tray. There’s room to manoeuvre a socket and ratchet into position, but not enough space to turn it to slacken the drain plug. Use a selection of extension bars to help assemble something long enough to enable a ratchet to be used on the outside of the car.


While draining the engine oil is fiddly, removing the spin-on oil filter can be harder. It’s located underneath the inlet manifold, so can be accessed from inside the engine bay. There’s enough space to manoeuvre an oil filter strap wrench into position, but often very little room to undo it because of a steady bar bracket that’s fitted between the inlet manifold and the bodywork. This steady bar is used to prevent unwanted vibration of the inlet manifold, especially on tickover, which can result in lumpy idling. It can be removed to help provide more room to undo and remove the oil filter. Once you have more space, you may find you will need it if the oil filter is a tight fit. It should only be fitted by hand, but if it has been over-tightened, you might need a chain-type oil filter wrench to grip and undo it. This can result in the old oil filter being slightly crushed around the sides.




TOOLBOX


◆Drain tray


◆Ratchet with long extension bars


◆Oil filter strap wrench


◆5 litres of 10W40 semi-synthetic oil


◆Spin-on oil filter


◆Sockets: 10–19mm







Time: 20 minutes


On your own? Yes
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1.Access to the 17mm or 19mm engine oil drain plug is tight with the MX-5 on the ground and space to turn a ratchet is limited. Several long extension bars allow a ratchet to be fitted away from the car so there’s more leverage.
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2.With low ground clearance, squeezing a standard oil drain tray underneath the MX-5 is impossible. Instead, this old photographic printing tray is sufficiently shallow but can only hold a couple of litres.






[image: image]


3.The MX-5 engine holds around 5 litres of oil, so if you are using a shallow tray that holds less than this amount, the engine oil will need to be drained off in stages, refitting the sump plug each time.
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4.Space may be tight for accessing the oil filter from within the engine bay. There’s sufficient room to manoeuvre a filter wrench into position, but probably not enough space to turn it.
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5.An alloy steady bar that’s connected to the inlet manifold can be removed to allow more room to undo and remove the oil filter. It’s usually secured in position with 12mm or 14mm bolts.
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6.With the steady bar removed, there’s a lot more room to unscrew the oil filter, but if it’s a tight fit, be prepared to crush it with a chain-type filter strap wrench.
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7.The oil filter sits in a horizontal position, so part fill it with fresh oil before fitting it. Also, smear the rubber seal with oil to help prevent it from dragging and tearing when fitting the filter.
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8.Check your user manual for the recommended engine oil and quantity. On the Mk2 MX-5 shown here, it’s 5 litres of 10W40 semi-synthetic oil. Check the reading on the dipstick, then run the engine and look for leaks.




SPARK PLUG RENEWAL
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Denso’s Long Life spark plugs are intended to last for 100,000 miles.




MX-5 engines are known to develop ignition problems, which are often caused by the HT leads breaking down. While they can be tested, if you are unsure of the age of your HT leads, it’s worthwhile renewing them as a full set for peace of mind. The HT leads are connected to the coil pack at the back of the engine bay and each of the four spark plugs on the top of the engine. Replace one HT lead at a time to avoid fitting them onto the wrong connections on the coil pack. The HT leads are all different lengths, so make sure each lead is replaced with one of the same length. Detaching the ends of the HT leads from the spark plugs can be quite difficult. If the old HT leads are brittle, they may break off, leaving the remains attached to the top of the spark plug, so carefully lever off the end of the lead with a screwdriver or trim tool.


While you are renewing the HT leads, you can also remove and inspect the spark plugs. Some makes of spark plug last for up to 100,000 miles, such as Denso’s Long Life range, whereas others need to be renewed at shorter intervals. Extract each spark plug with a suitable spark plug socket that includes a rubber insert. When refitting the new spark plug, the rubber insert inside the spark plug socket can sometimes be pulled out, leaving it stuck on the top of the spark plug that has been fitted. The only solution then is to remove the spark plug to retrieve the rubber insert. If this happens, try next time using a short length of rubber hose (8–10mm in diameter) to lower the spark plug down into the top of the engine and turn it a few threads. Once in position, you can then finish off with the spark plug socket, and if desired, remove the rubber insert to avoid the risk of losing it again.


Spark plugs should not be over-tightened when fitted because this can damage the thread in the top of the engine (cylinder head). Use a short ⅜in ratchet to hand tighten each spark plug. The spark plugs should be tightened to 20Nm.


AIR FILTER RENEWAL
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The standard panel air filter is contained inside a plastic housing and is cheap to renew.




The MX-5 uses a panel air filter, which is located inside a plastic housing close to the exhaust manifold (the right side of the engine when looking at it from the front of the car). The top section of the plastic housing can be released by undoing a series of metal clips. Once undone, there should be room to remove the old air filter, extract any dirt or debris from inside the housing, then either clean the filter and replace it, or fit a new one.


TIMING BELT RENEWAL
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The MX-5’s timing belt should be renewed every 48,000 miles or four years. At the same time, always renew the timing belt tensioner and idler pulley. Also, check you have the correct timing belt by looking for a code that indicates the number of teeth on the old belt (for example 145T signifies the belt has 145 teeth) and checking the new belt is the same.


Renewing the timing belt on the MX-5 is reasonably straightforward. There’s plenty of space thanks to the front of the engine being at the front of the car. The only trouble with such a layout is that parts of the front of the engine get weather-beaten and corroded, so be patient and sympathetic when undoing many of the exposed fittings. The small 10mm bolts that hold the front timing covers in position usually corrode, so they are prone to shearing off; other components can be equally seized, such as the alternator, power steering pump and their drivebelt tensioners.


Backing off the tensioners for the two auxiliary drivebelts can be difficult if they have seized, so apply lots of penetrating fluid and take a look at the separate section on drivebelts (later in this chapter) for more information, should you get into trouble.


Other difficulties can arise when undoing the 21mm front crankshaft pulley bolt. Space can be a little tight thanks to the front anti-roll bar, so this may need to be dropped down a little by undoing the pair of 12mm bolts for each of its two mounts (see the water pump renewal guide later in this chapter for more information and photos). If you find it difficult to undo the large crankshaft bolt with a breaker bar because the engine turns, try using an impact driver instead.
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