This section is about tuning: how are you going to modify your car? It depends on each person; those who have the money and want to dress up their car can do so, and that’s ok. The people reading this are probably those who want to drive or improve their skills, so I would like to give some advice. First of all, if you want to drive, the stock equipment should be sufficient. As you drive, you’ll start to see what’s lacking: for example, brakes, suspension, etc. If you don’t grasp the good points and bad points of the stock equipment, you’ll just waste your money. I drive different people’s cars, and feel that money doesn’t decide what’s good and stupid tuning. This is the same for both professionals and amateurs. There’s smart tuning and dummy tuning. Smart tuning is that which exhibit results corresponding to the money invested. The car corners well, stops well, and oil and water temperature are stable even after extended driving. The car is well balanced overall. Dummy tuning is actually surprisingly rampant. The car may rocket down a straight-line, but has no power at the lower end of the rpm range so it’s hard to drive on the streets. Or, it may drive okay on city streets, but can’t on the track because the oil and water temperatures rise after 2 or 3 laps. It’s these dummies that spend thousands of bucks on tuning. They’ve got the wrong idea, right? Besides, driving itself costs money. The tires wear out fast, and you’d want to change your brake pads and fluid frequently. Plus there’s gas money. So try to make do by making use of junkyards and pick-and-pull to keep your costs low. 

I think you’ll understand what’s important when you read the previous section. Above all, be reasonable and bear in mind that you should match the tuning to your skill level. Tuning is an important process for fast driving, and if you can’t do this properly, you can’t make your car faster. However, for example, tuning to upgrade the suspension system has multiple variations; depending on the variation, the costs will differ big time. If you’re in the middle of developing your skills, but modify your car to professional level specs, only the car evolves and your skills won’t be able to keep up. The potential of the tuning wouldn’t be fully explored, and if you look at the results per dollar, it’ll be like, “What a waste.” In general, if a car is new, it’s handling will improve just by revising the suspension, including the tires. Light tuning of the engine by changing the ECU and exhaust system will increase performance somewhat. Cars that have been driven hard over several years probably have lost some of its body rigidity. If the suspension is upgraded without the weak points being fixed, the stress on the body will increase. In the end you won’t be able to draw out the full potential of the upgraded suspension. Make the purpose of the tuning clear. The direction of tuning between street racing, which includes mountain passes, and the racetrack are obviously different. Even among racetrack drivers, parts and installation details for drift-drivers and grip-drivers are different. Furthermore, the characteristic of the car will change depending on which turn of the racetrack is made the basis of the tuning. Of course, if you can set up your car according to a certain turn of the racetrack, you can improve your lap time, but it’s not rare that I find tuning where I would like to ask, “Don’t you have something confused?” On the other hand, there are those who greedily gather up massive information. It’s not impossible to trouble yourself, pool the advantages of various parts, and make a car with decent speed and controllability. What’s important is confirming whether you understand the fundamental ability of your car. Based on that, as I mentioned before, clarify the purpose of your tuning. Then, think about how far you want go and decide your budget. Or, you can put your budget first, and then decide how much you will do. There are probably more people in this category. You can get tuning information and knowledge from books so you can learn, to some extent, how modifying something will affect something else. Be warned that you should not take the information in magazines at face value. Due to the publisher or editor’s circumstances, they don’t point out the negative sides of parts and shops. Especially concerning durability, investigation is done for only a short period of time, so there is suspicious information. Which means the information you can trust comes from those you drive with and shops you can trust. The prerequisite is that “they can be trusted.” Beware of friends who think they know everything. Watch out for shops that say, “If you change this you’ll have to modify your cooling system,” and keep jacking up the price; these are quite common so be careful. Ideally, tune your car a little at a time at a level where you can feel the effect each time. It’s best to go step by step. You can’t do it all by yourself, and depending on what you’re modifying, if you wing it, you can expect disaster. But what you can do yourself, it’s best to do yourself. That way you’ll naturally be able to see and learn the car’s structure, and the condition of the various parts of the car with your own eyes. I’d like you to understand that there’s a lot you can gain from this aspect of tuning.

Brakes give up in no time if you try to drive fast. Stock pads and rotors are made to last long miles, at minimal cost, and to function during both city driving and when the rotors are cold. Stock equipment is sufficient for most people who aren’t interested in sporty driving. But if you race on mountain passes and racetracks, the brakes fade after two or three laps, and the pedal sinks to the floor. You won’t be able to even drive steadily when that happens. Your life depends on the brakes, so start out with good equipment. Brakes work like this: brake pads clamp the rotating brake rotor and kill its speed. During this time the brake hoses and fluid transmit the pedal pressure from the brake pedal. You’re forcing friction material to clamp an iron disc, so an enormous amount of heat is generated. The rotor, pads, caliper, and fluid inside the caliper all heat up. This heat is the troublemaker. Depending on the conditions under which you’re driving, the heat generated increases: more on mountain passes than on city streets, and more on the racetrack than on mountain passes. Pads are effective only to a certain temperature limit. One that limit is passed, the brakes fade and don’t work. If you install racing spec pads to counter that problem, it’ll be OK once the pads have warmed up after driving for some time, but they won’t work at all when cold. That means you might rear-end someone. When you choose pads, check the effective temperature ranges and the intended application. Brake fluid boils at a certain temperature and vaporizes within the brakes lines. This situation is called vapor lock. If you continue driving without noticing it, you’re in for some major trouble. The once firm pedal feel becomes mushy. In the worst-case scenario, the pedal just sinks to the floor. The brakes aren’t working at all then. So if you’re going to do sporty driving, change your pads to ones that can withstand the driving, and change your brake fluid to at least DOT 4 spec fluid. DOT 4 and 5 fluids have higher boiling points, but break down faster and absorb moisture rather easily. Frequent maintenance is necessary. Make sure to balance the front and rear brakes. I see many cases in which the fronts are upgraded but the rears are stock; the fronts do all the work and the rears don’t. Furthermore, the fade resistance will differ from front to rear, so the more you drive the more you’ll have problems. When drifting, you’d probably use your E-brake. It’s easier to slide the tail out if the rears work well, and it’s more fun. Don’t do something just because a “skilled driver does it.” Some, like me, prefer controllability further into braking, while others prefer initial response. Basically, you should choose what suits you. Bleed your brakes after driving hard. If your car is heavy and/or you’re hard on your brakes, be even more relentless about bleeding.

So, what kind of brake pads are good pads? Let’s think about it a little. Are good pads those that lock up the wheels, in other words, are effective, when you step hard on the brakes? You can’t really generalize and say that’s how it is. You can say pads that maintain a high friction force without locking up are good. Pads that balance various characteristics such as controllability and fade resistance may be good pads. But it’s pointless if you can’t draw out the potential of the pads. In short, pads that match your braking technique are good pads. Those are what you have to find. The first step to brake system tuning is changing the pads. There are various types of pads, differing in material and manufacturing method. As mentioned in the previous section, there are those with excellent initial response (pad surface temperature rises quickly and stopping force builds up fast), and those that have poor initial response but start working the further you step on the brakes. Pads with good initial response are in general softer and wear out relatively fast. On the other hand, pads with poor initial stopping force heat up slower and don’t wear as much. Pad material can be roughly separated into three categories: semi-metal, asbestos, and non-asbestos. Semi-metal pads are really effective, but put more stress on the rotor. Asbestos pads have excellent initial stopping force and controllability, but have been phased out because they are a health hazard. Non-asbestos pads can be made to have various characteristics through materials and manufacturing methods. Lately, carbon pads have come out. The strong points of these are controllability, durability, and fade resistance. The braking techniques of the driver affect the pads chosen. You should consider your driving technique when selecting pads, but putting city driving into consideration, some degree of initial stopping force is absolutely necessary. Installing racing spec pads, which concentrate on fade resistance, is outrageous.

If you’re going to tune your brake system, installing larger rotors and calipers is one approach, but this is a major modification and costs money so I won’t get into it here. If you insist, please go ahead. One more thing we can’t forget when upgrading the brake system is changing rotors.  Several years ago, I started seeing cars installed with cross-drilled and slotted rotors. The advantages of these rotors are improved removal of brake dust and heat dissipation. Quick removal of brake dust prevents loss of friction during hard braking caused by brake dust adhering to the rotor. Heat dissipation obviously improves thanks to the increased surface area from the holes and slots. It’s the same idea as the fins on ventilated rotors. Don’t forget about the rotor’s material. You’d have to consider its compatibility with the pads, but in general cast iron rotors have the best stopping force. A bad point is they rust easily. But don’t worry about the rust because it comes off as you drive. There are “for looks” rotors that don’t rust, but lack in stopping force. That defeats the purpose. Some people misunderstand; rotors are consumable items too. They have to be replaced some time. I think rotors are the last components to modify, after everything else has been modified, unless of course, they’re worn beyond specs. There are also brake lines and master cylinder stoppers, but give these a try when they break and have to be replaced, or if you have the budget. They’re pretty effective for their cost. However, if you’re not careful with brake lines, the brakes might not work, so please have a professional mechanic, or someone who really knows what he’s doing, work on the brake lines.

The purpose of the suspension system is to support the body’s weight, absorb the shocks from the road, ensure ride quality and comfort, and maintain the best possible handling stability. Coil spring characteristics in particular greatly affect ride quality and handling stability. In general, softer springs improve ride quality, but handling worsens; stiffer springs improve handling, but ride quality suffers. So if you want a tight suspension system, you have to think about how to balance these two characteristics. What’s important here is the spring’s compatibility with the shock absorber. Beginning with the basics, balance the shock absorber’s free length (fully extended condition) and the spring’s free length. If you attempt to lower ride height by installing excessively short free length springs, such that they would be loose when the car is jacked up, the travel of the shock absorber and the motion of the springs won’t match up at all so the car will lurch, keep bouncing, and basically suck. The compatibility of the shock absorber and spring is a major element to consider when setting up the suspension system. There’s no way you’re going to have a good suspension system with a combination in which each component moves independently of each other. First of all, look at shock absorber free length and spring free length. You should choose these so they’re about the same. If you buy a kit, you won’t have to worry about it much. If you’re setting the suspension up yourself, use adjustable shocks or change the shock’s travel and/or spring free length. If that doesn’t work, you’re left with modifying the attachment point. Relentless effort and exploration is necessary to make a good suspension system. Repetitive trial and error is the only way to find a set up you’re satisfied with. And so, everyone walks into a bottomless pit.

If you’re going to modify your suspension system, it’s good to know the construction of shock absorbers so I’ll discuss it here. There are two types of shock absorbers: gas and hydraulic. Hydraulic shock absorbers have good ride quality, but if moved rapidly, generate heat easily, causing air in the oil to expand. This is the so-called “aerated” condition. On the plus side, some can be overhauled if worn. Gas shocks are filled with nitrogen gas (a relatively non-reactive gas) and sealed off, so they’re stable and durable. However, a possible weak point is that rebound is more severe. I think low-pressure gas shocks are the best. There are two types of internal structures: single tube and double tube. In short, it’s the number of cylinders the shock has. There’s only one type of single tube gas shocks. It’s the De Carbon type used widely in races and rallying. The recent trend is adjustable shocks. Changing the orifice’s resistance to flow by changing its size alters the damping effect. The orifice is a hole through which the fluid or gas flows. To be more precise, changing the orifice only changes the damping rate, not the characteristic. But it is a fact that you can change the shock’s flavor by turning a screw. If you are confident about your setting ability, I will recommend these.

As I mentioned before, considering the compatibility with the shocks is the prerequisite when selecting coil springs. If you simply choose high rate springs because you want to stiffen the suspension, you won’t make a good system. If the shocks are stock, the car will probably be bouncy, contrary to expectation. In relation to the stronger rebound of the spring, the shock’s damping force will decrease so it won’t be able to suppress the spring’s movement. By changing the springs, you’re changing the vehicle ride height. Static vehicle ride height, and the timing and amount of ride height change while driving will change. These changes will greatly affect the car’s actions. Many cars have variable rate springs as stock equipment. These are usually replaced with linear rate or progressive rate coil springs. Progressive rate springs are initially soft, and become firmer as they get further into jounce. They contribute to the achievement of both ride quality and handling. There are coil springs with larger wire diameters. You must clarify the characteristics you want in your suspension system to select the appropriate springs. To do so, it’s best to ask an experienced person about setting know how, and experience different types yourself. Compatibility with not only the springs, but also the stabilizer bar will also come into play. It’s important to experience different kinds of parts and gather your own data.

Lowering a car is the basics of street racers. It looks cool too. I too, was like everyone else in the past: I would just cut the springs to lower ride height, and use the E-brake to get the tail to slide because I can’t transfer weight or anything. Well, enough with my past. Ride height adjustable suspension, usually just called adjustable suspension, is a popular item for today’s drivers. However, there are still many people who mistakenly think they’re the same as lowering kits. Adjustable suspension systems allow for the adjustment of ride height. Even when people know that adjustable suspension is different from lowering kits, if they start saying things like, “So for example, you can raise the rear, and make it easier to make the tail slide. That’s what they’re for, right?” all I can do is roll my eyes.  Of course, adjustable suspension can provide such a set up. But the great feature of adjustable suspension is it expands the range of springs you can choose from. I didn’t mention this in the previous springs section, but there are two types of springs: variable rate and linear rate. Variable rate springs are the majority in stock equipment because manufacturers consider both ride quality and cost. Linear rate springs can have more coils even if the dimensions are the same as a variable rate spring. There are many differences in characteristics between variable and linear rate springs. The advantage of linear rate springs is that the number of coils can control the speed of compression and rebound. Variable rate springs rebound quickly, while linear rate springs rebound at a slightly slower rate. When you apply this characteristic to a moving car, you can understand that suspension rebound following weight transfer is smoother with linear rate springs. This means you can transfer weight smoothly in various directions, and you can control the degree and speed (momentum) of the car’s reactions that result from the weight transfer. The biggest advantage of adjustable suspension is that if you select the best spring rate from the available rates, you can set the shocks’ travel to match the length of the spring. To be precise, if you match up the lower seat to the spring’s lower end, you can get the same length as the shock’s travel. This means you can fully utilize the potential of the spring and shock. Also, you can select matching springs after deciding on front to rear height distribution. Basically, adjustable suspension systems give you a lot of room for set up. However, that means if you aren’t careful with the settings, you won’t be able to fully utilize the adjustable suspension’s performance potential. It’s not just OK to install adjustable suspension. The point is to find the best setting once installed. One other important point is that you’ll need to align the car after setting modifications. I’ll explain alignment later, but if ride height changes by 10mm, the car’s alignment is going to change, so it’s necessary to have the alignment measured at a professional shop.

There are people who push down on the hoods or fenders of cars to check suspension stiffness, but the person’s not going to find out by doing that. All a person is going to find out is the initial spring action and bushing rigidity. Besides, suspension that moves a lot just by pushing down on the hood surely isn’t going to be effective while driving. That the suspension isn’t effective is the one thing a person will be able to find out. Another common misconception is that stiff suspension = sporty, fast. This misconception is probably the reasoning behind pushing down on a stopped car. So, I’ll ask you, what exactly is “stiff” suspension? The correct answer is that the absolute control force is greater. This means that when receiving shocks from the road or high g forces during high speed cornering, the suspension steadily dampens and smoothens the resulting oscillations. But most people think that “stiff = doesn’t travel.” This is a major misunderstanding. What’s important is to “positively dampen within the shorter travel.” It’s no good at all to set the absolute damping force so high such that the car bounces around even over small road imperfections during low speed driving. That’s not stiff suspension. That’s called “stubborn” suspension. Good suspension systems include the characteristic of “moving well.” If you think about it a little, you’ll understand that if it’s better not to move, there’s no point in putting in suspension in the first place. Sadly, there are such problematic people within automobile manufacturers too. Lately, cars have brand name suspension components for original equipment, but the manufacturers request that the shock absorber makers provide systems that are “harsher at low speeds.” They do this because customers think that if it’s not that way, the car’s not sporty. What a headache. One more thing: remember that bushings such as engine mounts also greatly affect how the suspension system feels.

For most people, there are only three parts that can be used to modify basic suspension settings: springs, shock absorbers, and anti-roll bars. The springs and shocks are as I explained earlier. On a car with an upgraded anti-roll bar (stabilizer bar, sway bar), you can feel the effect immediately. Body roll is minimized and the car is stable in corners. There are anti-roll bars built so the amount of body roll itself may not change, but the rate (roll angle speed) at which the body rolls is reduced and maintained at a fixed rate. Thanks to that, the driver becomes less scared of body roll, and camber change can be reduced so steering characteristic is maintained in the basic direction of minor understeer. The steering becomes closer to neutral steering. This effectively improves the efficient use of the tires’ grip, thus leading to increased possible cornering speed. Stock anti-roll bars are usually steel bars; aftermarket anti-roll bars usually have bigger diameters, but use tubes to reduce weight. This leads to unsprung weight reduction and helps to sharpen handling. Strut upper mount strut (tower) bars provide a similar effect, though not as noticeable as with anti-roll bars. Strut bars connect the left and right sides of the car and reduce twisting. This isn’t something you can really feel, but it’s an inexpensive part and looks cool when you pop the hood, so give it a try. Anti-roll bars and strut bars won’t hurt ride quality, so I’ll recommend them to people who want to reduce body roll and increase cornering speed. 

What happens when you install high grip tires on a normal family sedan? The answer is, “Besides better braking performance, nothing good happens.” If grip improves, the brakes will work better, but other qualities such as ride quality, body roll, noise, and fuel economy will all get worse, and that’s the end. The reason is that the suspension isn’t set up for high grip tires. It’s like cramming a GT-R engine into a Honda Civic: it won’t even drive straight, let alone drive fast. Changing just one part of a system just messes up the total balance, and nothing good results. In the suspension system is where an imbalance will be very noticeable. When you hear about suspension tuning the first thing that comes to mind is probably upgrading the springs or shocks, but without balance, you can’t create a good set up. When tuning suspension, you have to think about the total balance of the components, including tires and the various bushings. Focus on the bushings when tuning your suspension. These are the rubber parts that are placed between the engine and suspension parts and the frame to counter noise and vibration, and to improve durability. Stock bushings are softer because their main purpose is to counter noise and vibration. The car’s actions will change drastically just by changing these to more rigid parts. Handling, steering feedback, and also ride quality (if the shocks are at a certain performance level) will improve if you change strut upper mount bushings to more rigid ones. If you’re looking for cost effective results, focus on bushings before anything else.

Putting aside people who will only do grip driving anytime and anywhere, there’s something I would like to warn those who want to control their car perfectly, including drifting, about. Use stock, or better yet, tires even less expensive than stock tires. Normal driving technique books recommend modifying various things, but I can’t agree with them. The reason being, as I mentioned in the driving technique chapter, our objective is to “control the car perfectly,” and speed is irrelevant. So to be honest, besides the brake system, I would prefer that you don’t drastically modify your suspension or engine in the beginning. Tuning will only be a bluff unless you push your car so far that the car starts screaming, “I can’t take it anymore, give me a break,” and your driving technique has exceeded the potential of the car. So, as a driving technique trainee, don’t talk so easily about suspension or power. This is the same for tires. Installing high grip tires won’t help with practicing driving techniques, and can be more dangerous depending on the situation. The gripping force of today’s high-grip tires is really impressive. Depending on the vehicle model, the body loses to the strong grip, and the suspension and body get totally beat up. If such high-grip tires are installed, you’ll have to drive at higher speeds to reach the car’s limits. First of all, you must drive extensively with stock tires, and learn your skill level and your car’s characteristics. Also, no matter how worn your tires are, always check tire pressure. Check tire pressure when the tires are warm. Don’t forget to check for cracks and tread wear regularly.

There are a lot of people who get larger diameter rims with low profile tires. They probably do that because they basically want to increase tire performance (although many probably do it for looks). But, well. Do you know the objective of increasing wheel diameter in the first place? This began in the racing world, of course. As I wrote in the brakes section, stopping performance is the most desired feature of a car. Enlarging rotors is an effective approach to achieving better stopping performance. You understand now, right? In order to enlarge the rotors, the wheels have to be bigger, and thus the wheels are replaced with larger diameter wheels. However, if the wheel size is increased, the height of the tire, or the aspect ratio, has to be changed, or else the tire hits the fender and can’t be installed. That’s why the aspect ratio is lowered. There is good reason behind larger diameter wheels: improve stopping performance. The larger the diameter, the more air flow through the tire, which results in better cooling. Even without getting bigger rotors, increasing wheel diameter is advantageous. If you’re going to install low profile tires, the limit is around 45 ~ 50 if you’re going to be driving on the streets. This depends on the car also. Today’s cars have large wheels as stock equipment. If you consider ride quality, there’s no need to get larger wheels. If you still want to get larger wheels, focus more on the wheel shape rather than the tires. Choose rims that will improve brake-cooling effect. Also look at rim width. For 195~205 series tires, 6J is good; for 215 tires, 6.5J. Overly wide rims look cool, but there’s a possibility the tires’ performance won’t be 100% utilized. Choose rims that are strong and light. Weak rims will dent easily after going over a small bump. Light rims help reduce unsprung weight so handling becomes sharper.

There are many suspension systems: The orthodox MacPherson strut, the double wishbone system used widely in racecars and which has an image of being a superior system, and the multi-link system, which combines the advantages of the double-wishbone system, space efficiency, and cost (although not all of the multi-link systems really achieve this). The problem with suspension systems is that just knowing the formal name doesn’t mean much. No matter what kind of impressive name it may have, unless the spring rate and damping force have the targeted characteristics and are balanced properly, that suspension system will not be a system that will allow for fast driving. Tires have drastically improved in performance to a point where they should be regarded as part of the suspension system. You would want to check whether your beloved car is aligned according to specs, regardless of the type of system it has. Alignment angles consist of camber, caster, and toe. Camber is a wheel’s inward or outward tilt from vertical. Many cars have more negative camber (wheels tilted to the inside) in the rear wheels compared to the front to ensure that the tires grip the road firmly while cornering. This trend is found in FF cars also.  Excessive negative camber in the front wheels was once popular among drifters, who aim to change car position with the front end as the pivot point. Caster is an important angle in achieving directional stability. It affects steering response. Toe can be parallel, in, or out (toe-out is not very common). Toe helps a car recover from unstable postures during braking or cornering. The question is whether the proper alignment is being maintained. No matter how high performance a suspension system may be, if it’s out of alignment, it’s impossible to draw on its potential. If you’re not too familiar with alignment, ask someone who knows, or a shop, and try different settings.

If you want to master driving, you’ll need a LSD. I don’t mean the drug LSD. I mean limited slip differential. Regardless of drive system be it FF, FR, or 4WD, drive axles have a differential. The purpose of a differential is to allow a difference in rotation between the right and left wheels, and make is easier to turn. This is common knowledge. LSDs have the ability to distribute equal torque to both sides. Driving feel is the total opposite of normal cars without LSDs. LSDs are built to limit the advantageous function of a normal differential, so the car doesn’t turn as well. But this is true at low speeds only. As speed increases, you can appreciate LSDs more. However, if you install one when you have no skills yet, all you may feel is that the car understeers more. For FR cars, the LSD provides equal traction to both left and right tires even if the tail slides so you can control the car with the accelerator more easily. It effectively transmits the power to the road; its effectiveness increases with higher power cars that have a tendency to power slide. There are various LSD designs. The most popular is the clutch-type that consists of pinions gears, side gears, a spring pack, and clutch plates. Some other types are the viscous coupling, the electronically controlled hydraulic clutch, and the Torsen (from Torque Sensing), which can eliminate any wheel spin. If you want to control your car perfectly and it’s FR, an LSD is vital. I recommend the Torsen or mechanical type. There are several types of mechanical differentials: the 1 way locks only when on the gas, the 2 way locks on and off the gas, and the 1.5 way locks stronger when on the gas. You can choose whatever type suits you. In general, the 1 way doesn’t work when off the gas, and you’re likely to understeer so it’s more difficult to control. This one’s for advanced level drivers. LSDs that are too strong in FF cars is something you should think twice about. That’s because the steering is connected to the drive axle; steering gets heavier and backlash increases. A 1 way with 2 pinion gears should be good for FF cars. Unlike normal mechanical LSDs they don’t work all the time, only when on the gas, so it’s safer. Or a viscous type, which works more smoothly, might be good. Some LSDs wear out, so frequent maintenance and overhauling is necessary.

Do lighting system tuning for safety. I strongly recommend driving in the hills at night. But that requires some preparation. It’s dark at night. If it’s dark, you turn the headlights on. In reality you can only see where the lights shine. Then, stock lights aren’t reliable enough. If you to go an auto store, they sell bulbs that shine twice as bright as stock ones. You can replace these in no time, and they’re not that expensive. If you can improve safety just like that, that’s cost effectiveness for you. I really can’t recommend the blue light bulbs that have become popular lately due to the introduction of HID systems. I tried them, but the color just looks pretty and they’re not bright at all. This is a waste of money. Real HID lights are blue but bright. Changing to blue bulbs doesn’t make an HID system. A trick is changing the headlight angle. But this is like driving with high beams on at all times, and oncoming drivers won’t appreciate it, so don’t do it.  For the same reason, if you get stronger and brighter lights, you’ll have to adjust them more carefully. Remember that, OK?

I don’t recommend modifying the exterior unless you’ve been in an accident, but I’m all for modifying the interior. The reason is that driving position is what you need to get before anything else, as I mentioned in the driving technique section. In reality, with the available stock position adjustments, you just can’t get the perfect position. Besides that, there are some minor defects that just bother me like, “I should be able to steer more smoothly if the steering wheel was a little smaller.” If you’re not happy with something, change it. I questioned earlier about modifying your car before developing any skills, but interior parts that directly contact your body are a different story. The less experienced you are, the less information you can pick up from the car. To gather as much information as possible, it’s necessary to create a high performance interface between your car and yourself. First, consider the seat. With stock seats, your body moves right and left under the lateral g forces while driving hard. Stock suspension moves too much, so it’s changed to stiffer suspension. If your body then goes all over the place, what’s the point? You can feel the car’s actions only when your body is held firmly. If you overlook this, you won’t improve as fast. I currently use a full bucket seat. I don’t drive only on the track so there are some drawbacks, but it fits my body the best, so I’m using it. I would recommend a reclining type of seat for you. You can change the seat angle to match the stage in which you’re driving, and it’s handy at those times when you just want the lay back. People are shaped differently so I can’t say which is best. Try out different ones and choose the one that’s best for you. Bucket seats lower seat height, so the center of gravity of the car is lowered too. When your point of view is lowered, deviation in your field of view during body roll decreases. These are a couple of advantages of bucket seats. For seatbelts, get a 4-point harness. Be particular about the steering wheel and shift knob too. The steering wheel should be so you can grip it comfortably and turn it smoothly without it feeling out of place. You should avoid abnormally shaped steering wheels as much as possible because your steering tends to gets rough. The shift knob should fit in the palm of your hand and allow you to shift smoothly. A moderately weighty one will help with your shifting. Don’t forget about the pedals. Most of today’s cars come with a footrest so there probably aren’t many people who buy them. If your car doesn’t have one, definitely get one. You’d want to have your left foot on it during cornering. Adjust the gas, brake, and clutch pedals so they’re easy to operate. If you have the budget, you’d want to install a roll cage. A body that has been put through a lot of hard driving gets worn out. A lot of burden is put on a body in continuous “S” bends. Racing cars utilize spot welding to improve body rigidity (also called torsional rigidity), but you can’t go that far with normal cars. If you install a roll cage, the body feels solid and the car respond sharply to each input. The real purpose of roll cages is safety. It protects the passengers in case of a rollover where the roof gets crushed. Tubular steel structured like a birdcage protects the cabin. If the cage is left exposed, you might get hurt in some cases when your head gets banged against it. Don’t forget to wrap padding around it for cushioning. If you’re going to drive, please do wear racing gloves. Find gloves that fit perfectly to prevent panic when your hands get sweaty and slip on the steering wheel.

When it comes to engine tuning, most drivers at least want to change the muffler to make the engine sound good. Changing mufflers in turbo cars especially can improve exhaust efficiency and increase power. What you have to be careful of are competition only (won’t pass smog checks) versus CARB (California Air Resources Board) approved turbos (will pass smog checks). Make sure you don’t get the wrong one. Having more power is good, but there’s no point in having it if it’s not easy to use and practical. You’re not aiming to make a high speed machine fit for Bonneville. Big turbos that have no power at low rpm and then suddenly ram you with power don’t work well in the hills and on the racetrack. (Controlling drifts will be even harder.) Large displacement NA (normally aspirated) engines like in the NSX feel good because they rev from low rpms to the limit without feeling heavy. Power transmission to the rear tires is gentler so you can control the car as you please. Turbos inherently surprise you at some point, and you have to plan for that. So then what’s the appeal of turbos? It’s the potential to draw out more power by increasing boost. Of course there is a limit, but if you consider the labor and cost it’ll take to tune an NA engine, it’s advantageous that you can get power just by boosting up even though the engine’s stock. In tuning that involves increasing power, balance must be considered, or else one part is going to overpower another, and it becomes a survival of the fittest. You end up having to counter those problems, and that costs money. So weigh your driving style and budget, and decide how far you want to go. AE86es can drift with their stock engines; with as much power as a 240SX, you can have a lot a fun even with the normal engine. I would like you to have fun even if you don’t have much money. In the beginning, change at least the air cleaner and muffler. If you have the budget and can change the PCM (or ECU), you’ll be able to change fuel trim, modify or disable rev limiter settings, and modify boost settings. Select the PCM at a reliable tuning shop, and make sure you don’t blow your engine. Depending on the boost setting, your engine can have problems right away. Even with this kind of light tuning, if you drive on the racetrack, your coolant temperature can shoot up. If you have a turbo car, you’d probably want to upgrade your intercooler first, but you should prioritize the cooling system (radiator, etc.). You really push the engine when you drive in the hills and on the track. It’s a pain in the ass if the engine’s going to blow easily, so make durability your first consideration, before power. If you increase power, you’ll naturally have to think about upgrading your clutch and flywheel. You’ll have to revise your ignition system, and to get more anal, you should change hoses to ones that can handle the tuning modifications, just to prevent problems like the hoses blowing off.

“People who don’t do oil changes and maintain their cars are not qualified to be street racers.” This is obvious. Without an engine a car isn’t going to move an inch. Inside this critical part, outrageous events called explosions are occurring constantly at furious speeds. Street racers are mercilessly abusing such engines that are stoically enduring such harsh conditions. Therefore you are obligated to care for your engine as much as possible. But I’m not going to tell normal people to take apart the engine and overhaul it. Even if you could do it, you’ll just make it run worse, so don’t. “So what should I do then,” you ask? The answer is simple. Change oil frequently. The manufacturer specified service grade is fine; change the oil every 4 months or 3,000 miles. Replacing the oil filter every other time is fine. If you don’t replace it, just take it off and drain the oil inside. Other oils are used on a car: transmission oil and differential oil. Other fluids include power steering fluid, brake fluid, clutch fluid, washer fluid, and coolant. All are vital to the car, and they’re consumable items so periodic maintenance is essential. If you neglect these, you’re in for trouble. Just once in a while, like when you ‘re getting gas, check if all are ok. Be able to maintain these yourself. Careful maintenance is important because your car is important to you, and you’d want to drive it for a long time without busting it.

