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[bookmark: _Toc101439172]1.0 Introduction

[bookmark: _Toc101439173]Daihatsu Terios 2006-2010, MK2/J200.
The Daihatsu Terios was a car originally manufactured in Indonesia and made for their market. The vehicle made it way into the UK for 1997 with the first generation and from 2006 the new model was introduced into the United Kingdom. The Daihatsu Terios is a rare 4x4 mini-SUV by towards standards in the United Kingdom. It is a vehicle rarely seen in the UK but by means meaning it is a lacklustre SUV.
Through this report I will be looking through eight topics from lectures and evaluating the Terios MK2s presence in the past and at this current moment in time, is it still fit for purpose or is it something to forget?




[bookmark: _Toc101439174]2.0 Impact of the Topics

[bookmark: _Toc101439175]2.1 Materials
Materials used in the Daihatsu Terios from not many know is from Toyota, which are renown for quality materials and reliability. The Euro NCAP is 4/5 stars for adult occupancy due to protection and quality materials used.
From Toyotas website they used composite materials. Toyota from 2001 used nanocomposite materials in which they have given to Daihatsu as Daihatsu was a son of Toyota. 
“Toyota launched its first nanocomposite product in 1993 in the form of a timing belt cover for the Toyota Camry. This was followed from 2001 with larger applications such as bumpers, body panels and fuel tanks, while the technology has now expanded to reduce the rolling resistance of tyres, as well as provide ultra-hard protective coatings for paintwork, windscreen glass and headlamps.”
How Toyota Brought nanocomposite materials to the world – (By Joe Clifford – 22nd December 2014)
The Terios used these nanocomposite materials. The interior is made of polypropene, this car was designed for masses in the Indonesia market and therefore was no Bentley style manufacturing for the materials.

[bookmark: _Toc101439176]2.2 Manufacturing Processes
Manufacturing processes change drastically through various vehicle manufacturers. Some like Bentley are more handmade stitched leather and personalised compared to other manufactures on more of a mass production scale like Toyota use simple processes that are refined for the most cost effective but still giving their reliability. Toyota is known for testing sturdiness of their vehicles and ensuring things work properly. Although, this is a mass-produced vehicle in Indonesia and therefore the processes were made cheaply and for the masses.
A part of this manufacturing process by Toyota is written about from their website (Toyota Production System) which says, “Toyota Motor Corporation's vehicle production system is a way of making things that is sometimes referred to as a "lean manufacturing system," or a "Just-in-Time (JIT) system," and has come to be well known and studied worldwide.” 
This process means that items for assembly on the line arrive at the factory or if they are made in house that they are only made just in time for the assembly line meaning that there is no engines or gearboxes and other components sitting around doing nothing taking up space. This is something inherited with Daihatsu as the son of Toyota in worldwide manufacturing processes. This is used within mass production-based environments.



[bookmark: _Toc101439177]2.3 Emissions
The emissions of the Dahaitsu Terios MK2 is publicly found and on the government website. SUVs are notorious for woeful emissions which the Terios is not woeful but by no means is fantastic by todays standard.
The Terios MK2/J200 produces 186 C02 (g/km) this means for the current tax year it is £275 in annual road tax which a usual family may be paying around £155 mark but for example a 2015 Ford Kuga 2.0 produces 140 C02 (g/km) which even for a bigger engine than the 1.5l Terios MK2 engine has better MPG and emissions.
As stated by Abi Summerfield – 2022 – Intro to Emissions – Technical Report – ACHA4009 – University of Saint Trinity David:
Targets for CO2 emission are driven by global regulations.  These are identified by the G8 countries and are enforced worldwide.  
Current targets:
95g/km by 2018
80g/km by 2020
The Terios MK2 does not follow this although it is a 2007 vehicle even for its time it was a higher emissions vehicle but better than massive SUVS such as a Mitsubishi Outlander with information from auto abc eu produced between 215-240 grams per kilometre (auto abc eu)
Emissions are getting lower which studies and governments find harder and harder to meet regulations. The Daihatsu Terios MK2 emissions for a mini-SUV at the time was not excessive with 34.3 MPG as averaged makes it not the gas guzzling vehicles people believe when they hear 4x4.

[bookmark: _Toc101439178]2.4 Control Systems
Control systems vary from vehicle to vehicle and the trim level. Some vehicles get optional extras of GPS control systems and for better audio systems. Within the Terios MK2 for its age is quite a modern system. It has rear parking sensors but not front parking sensors which is something found in majority if not all modern vehicles. Rear parking sensors is not something seen by default in many vehicles from 2007 and before on the even most basic model of the Terios MK2 (S,SE,SX). 
The Terios MK2 does also have seatbelt reminders, two in the front but not for rear seats. If weight is detected within the seats and you drive off without the seatbelt plugged in it will beep and then become louder and louder, this is from the s series, and above which is the lowest trim.
(Known features of Terios S trim as I own this vehicle)
There are many control systems within the vehicle and for safety. Side and frontal airbags. Even the ability to turn off the front passenger airbag in case you put a child seat in the front. Modern vehicles in the mini-SUV style are filled better with safety features such as lane assist and reading drivers faces to detect sleepiness.
As stated by the daily mail “Cockpit cameras that read drivers' faces will alert them if they are falling asleep or take eyes off road” (Steph Cockroft – Published 27th May 2015) This system could be vital in SUVs due to their size and usually their power behind them. This is something Toyota could be seen doing along with lane assists for motorway driving.
[bookmark: _Toc101439179]2.5 Computational Methods of an Engineering Tool
Design processes from manufacture change vastly to what their aim is, is it high quality or mass production? 
The OEM processes and materials change from manufacture, Toyota who gave parts to Daihatsu and assisted in production are lower on the scale but then Toyota get parts from their lower manufactures which you may not have heard of but are still massive companies for example Denso, which produce spark plugs, oil filters and engine components and more (Information from carpart.au – Published 5th March 2021). This is a major OEM Toyota and from what many people believe is Toyota may produce all the vehicle components themselves they do not, and a good part is from other OEMs, but Toyota does do the assembly.
Methods in engineering start mostly with CAD (Computer aided Design) or CAE (Computer Aided Engineering) this is start of a design process, but drawings and sketches may come from before at a basic level. CAD is used to evaluate the design; stress of components and CAE is used for fluid flow and temperatures although that does not mean errors in production cannot be made. Toyota and Daihatsu would have used these methods for production.

[bookmark: _Toc101439180]2.6 Applying Calculus to Automotive Engineering
Mathematics in engineering is gigantic, it is major part of engineering for calculations in TDC and BDC. This is calculation for Top Dead Centre and Bottom Dead Centre. Calculus is used with time and in the internal combustion engine, time for ignition, fuel injection and spark plugs. This is something every manufacture must use, Toyota and Daihatsu included especially being an SUV, calculating off-road capabilities with suspension are more important compared to a standard road car, the off-road suspension capability is calculated to improvise for that.

[bookmark: _Toc101439181]2.7 Aerodynamics
Aerodynamics are vital on any car for various reasons, this is obviously more vital on a sports car or Formula 1 car, but it is not neglected by any means on a road car. Improving Aerodynamics on a road car means the fuel economy is better and is something that can be a cheaper method of improving the MPG (Miles Per Gallon) for a vehicle. 
The Daihatisu Terios MK2 is not a great vehicle for Aerodynamics, it is a tall boxier shape with the bonnet much higher than a standard road car. This does limit the efficiency it can give. It is a mini-SUV, so it is not designed around Aerodynamics but compared to todays standard a Ford Kuga has a better Aerodynamic shape therefore improving fuel efficiency. This is especially important on motorways where there is far more wind resistance against the vehicle. It is also important to reduce emissions on a vehicle especially currently of emissions regulations being harsher than ever and on SUVs which usually produce more emissions. Aerodynamics are also vital for reducing noise or road noise allowing wind to pass the vehicle and be a more comfortable journey for the occupants.
The Terios MK2 is not majorly aerodynamic and does have road noise clearly present but is not an uncomfortable ride by any means.

[bookmark: _Toc101439182]2.8 Hybrids
Hybrids are an important part of the future in which Daihatsu is looking into hybrid cars in the rocky which is a form from the Terios with the rocky smart hybrid system. This is something not surprising considering the need for electric vehicles from emissions and the demand only ever increasing even in other countries.
It is an interesting concept to see how it will work for Daihatsu and Toyota especially in countries not in the EU.



[bookmark: _Toc101439183]3.0 Current state of the industry
The current state of the industry does have a revolving theme around SUVs, people use them more for family cars and a comfortable ride. They do offer more grip on the road being AWD or 4WD. This is seen an increasingly popular fashion of owning bigger vehicle with higher road presence rather than going smaller. The Daihatsu Terios MK2/J200 is not best fit the current day but nevertheless is not by any means irrelevant, it is an under rated unheard-of vehicle that does keep itself up off-road and on road with decent MPG and comfort. It offers a large boot space and family capacity. The emissions the vehicle produces now are its downside compared to other SUVs.



[bookmark: _Toc101439184]4.0 Conclusion
In conclusion I would recommend the Daihatsu Terios MK2/J200 for a family or casual drive who enjoys some off roading capacity as it does hold its own in many fields. I would not recommend the vehicle longer motorway driving due to the lower gear ratios.
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