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The Purpose of this research is to compare the difference with the (4G63t) Mitsubishi Lancer evolution 9 (2005) engine and the newer (4b11t) (2007) Mitsubishi lancer Evolution X engine. Both engines were designed by Mitsubishi as their 4-cylinder turbo charged line up for their performance orientated lancer Evolution. Theses engines are made to manage high stress, this report will show which engine can handle higher load, therefore show which engine is stronger and last longer. 
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 1. This graph shows the Velocity of the Conrod / Crank Angle (deg)








2. this graph shows the Acceleration and Forces of the Conrod / Crank Angle (deg)





	





3. This graph shows the height between the top of the Conrod and the Crankshaft
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Introduction

The 4g63t Mitsubishi Lancer Evolution engine is a 2.0L MIVEC (Mitsubishi Innovative Valve Timing Electronic Control System) DOHC (Duel Overhead Cam) 4-cylinder forced induction (turbo charged) engine, developed for rally racing; The block is made out of Iron, this is so that the engine can withstand high stress and temperature. The Block designed as a closed deck Iron block, this maybe a weak point for cooling for the engine but this means the engine is built for strength from the ground up. The dimensions of the cylinders Bore 85mm and stroke 88mm.
(Anonymous, 4G63T, 2019)
The 4B11t Mitsubishi Lancer Evolution X engine is a 2.0L MIVEC (Mitsubishi Innovative Valve Timing Electronic Control System) DOHC (Duel Overhead Cam) 4-cylinder forced induction (turbo charged) engine, developed for high performance racing. The Block is made out of aluminium. Mitsubishi made the change from Iron to aluminium for a lighter weight engine, but doing this will affect the durability and strength. The Block designed as an open deck Aluminium Block; this is great for cooling on the engine but also will affect the maximum power output before the cylinder gets damaged. The dimensions of the cylinder Bore 86mm and stroke 86mm.
(Anonymous, 4B11T, 2019)
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Research/Literature review

Conrod (Connecting Rod)
The connecting rod is one of the main components of an engine connecting the piston and the crankshaft. The conrod must go through huge amount of stress as the forces acted upon combustion chamber.
The connecting Rod is connected to the big end/ Rod Bearing journals also called a Crank pin on the crankshaft, and the other end the small end and the small end bearing which is where the piston is connected to the Conrod 
‘Connecting rods are nearly always made from steel forgings, accurately machined where necessary. In high-performance engines they are often machined all over to reduce weight to the minimum, and polished to remove surface scratches, which might lead to fatigue failure. Some exotic and expensive alloys or steels are now
used in high-performance and racing engines; these materials provide reduced weight with increased strength but at a high cost. In a few cases where aluminium alloy is used for the connecting rods, although the main advantage is reduced weight, a further advantage is that aluminium is a good material for bearings, and aluminium rods can
be used without any bush in the small-end.’ (Coombes, 2004)


[image: Image result for conrod exploded diagram]
(Pistons, 2019)
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(Anonymous, How a Car works, 2019)
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Methodology
1.1 Software which has been used;    
Microsoft Excel was used for calculating all the variables and creating a visual graph of the Height and velocity of the Conrod (Connecting rod); also, the minimum and maximum tensile force the Conrod (Connecting rod) goes through and this was done using these values
· Crank radius
· Conrod Length 
· RPM (revolution Per Minute)
· Mass of piston etc.
To get the crank radius values, the piston positioned on TDC (Top Dead Center) and then using a Vernier caliper measure the height of the piston and then position the piston to BDC (Bottom Dead Center) and measuring the stroke and then dividing it by two and that should be the value of the Crank Radius
To get the conrod length, using a Vernier Calliper the measurement was read using the dials 
RPM (revolution Per Minute) is also another word for the engine speed. Using the information of the engine and the optimum power output, the point of maximum power output as the value of the RPM
[bookmark: _Toc24982396]Mass of the Piston weighing scale is use

Analysis

The value of the maximum tensile force (7846.284 on the Conrod (Connecting Rod) / full 360 rotation of the Crankshaft
Also, the value of the Maximum Acceleration (22417.95 ) on the Conrod (Connecting Rod) / Full 360 rotation of the crankshaft


 The value of the maximum tensile force (7702.257 on the Conrod (Connecting Rod) / full 360 rotation of the Crankshaft
Also, the value of the Maximum Acceleration (22006.45 ) on the Conrod (Connecting Rod) / Full 360 rotation of the crankshaft
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Conclusion
In Conclusion, the 4G63T has a higher acceleration (+411.5) and maximum tensile force (+144.027) then the 4B11T. The 4B11T is a weaker engine due to the Mitsubishi has detuned the engine to create less power to the accomplish the strict emissions standards. This is because at the time the 4B11T is a newer engine (2007-2017) when the 4G63T was made in 1992-2007. The 4G63T is built as a stronger engine in addition of having an iron engine block maybe heavier but on the long run it is more durable that aluminium, can handle higher pressure before failing and has better performance.
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Recommendation for Further Study
Recommendation for further studies would be on turbo systems on vehicles from 2010-onwards compared to vehicles from 2006 and what technical innovation has been made and how electronic systems has changed.
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(distance between top of 
conrod and crankshaft)
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Acceleration/Force 4G63T
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Velocity

Mass of Piston/gudgeonpin etc (kg)	0.35	-5.0000000000000284	2.1999999999999602	9.3999999999999488	16.599999999999966	23.799999999999926	30.999999999999915	38.199999999999903	45.39999999999992	52.599999999999881	59.799999999999898	66.999999999999858	74.199999999999875	81.399999999999807	88.599999999999852	95.799999999999841	102.99999999999983	110.19999999999987	117.39999999999986	124.59999999999985	131.7999999999999	138.99999999999994	146.19999999999993	153.39999999999998	160.59999999999997	167.8	175	182.20000000000005	189.40000000000009	196.60000000000008	203.80000000000007	211.00000000000011	218.20000000000016	225.40000000000015	232.60000000000019	239.80000000000018	247.00000000000023	254.20000000000022	261.40000000000026	268.60000000000031	275.80000000000024	283.00000000000028	290.20000000000039	297.40000000000032	304.60000000000036	311.80000000000035	319.0000000000004	326.20000000000044	333.40000000000043	340.60000000000048	347.80000000000041	355.00000000000045	362.20000000000061	369.40000000000055	1.1900334627296161	3.5730543315287377	5.9639637224863398	8.3647604593299718	10.772513014752931	13.177361822843352	15.560619691389235	17.893161146289458	20.134379542490844	22.23204666608531	24.123396410857225	25.737642149320834	26.999923397604704	27.836399724935745	28.179945898508688	27.975741125668488	27.18604692549647	25.793632604678717	23.803574507881109	21.243435967177216	18.162051822880869	14.627256053756952	10.72290663087699	6.5455079483852776	2.200644972044898	-2.200644972044898	-6.5455079483854206	-10.722906630876849	-14.627256053756952	-18.162051822880869	-21.243435967177216	-23.803574507881251	-25.793632604678574	-27.186046925496612	-27.97574112566835	-28.17994589850883	-27.836399724935887	-26.999923397604704	-25.737642149320834	-24.123396410857435	-22.232046666085452	-20.134379542490635	-17.893161146289668	-15.560619691389022	-13.177361822843423	-10.772513014753002	-8.3647604593296876	-5.9639637224863398	-3.5730543315285952	-1.190033462729474	1.1900334627299003	3.5730543315288088	5.9639637224866959	Crank Angle (deg)
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