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Short Description

Engine connecting rod...



Description


EX: NO: 4 DATE:



MODELLING AND ANALYSIS OF CONNECTING ROD



Aim: To design modal & analysis the internal combustion engine connecting rod.



Software used: CATIA V5- MODELLING AND ANALYSIS



Design Procedure: In designing a connecting rod, the following dimensions are required to be determined: 1. Dimensions of cross-section of the connecting rod, 2. Dimensions of the crankpin at the big end and the piston pin at the small end, 3. Size of bolts for securing the big end cap, and 4. Thickness of the big end cap. The procedure adopted in determining the above mentioned dimensions is discussed as below:



1. Dimensions of cross-section of the connecting rod A connecting rod is a machine member which is subjected to alternating direct compressive and tensile forces. Since the compressive forces are much higher than the tensile forces, therefore, the cross-section of the connecting rod is designed as a strut and the Rankin’s formula is used. A connecting rod, as shown in Fig. subjected to an axial load Wmay buckle with X-axis as neutral axis (i.e. in the plane of motion of the connecting rod) or Y-axis as neutral axis (i.e. in the plane perpendicular to the plane of motion). The connecting rod is considered like both ends hinged for buckling about X-axis and both ends fixed for buckling about Y-axis. A connecting rod should be equally strong in buckling about both the axes. Let A = Cross-sectional area of the connecting rod, l = Length of the connecting rod, c = Compressive yield stress, WB = Buckling load, Ixx and Iyy = Moment of inertia of the section about X-axis and Y-axis respectively, kxx and kyy = Radius of gyration of the section about X-axis and Y-axis respectively.
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This shows that the connecting rod is four times strong in buckling about Y-axis than about Xaxis. If Ixx > 4 Iyy, then buckling will occur about Y- axis and if Ixx < 4 Iyy, buckling will occur about X-axis. In actual practice, Ixx is kept slightly less than 4 Iyy. It is usually taken between 3 and 3.5 and the connecting rod is designed for bucking about X-axis. The designwill always be satisfactory for buckling about Y-axis.
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Let thickness of the flange and web of the section = t Width of the section,



B=4t



Depth or height of the section,



H = 5t



Area of the section,



A = 2 (4 t × t) + 3 t × t = 11 t2



The dimensions B = 4 t and H = 5 t, as obtained above by applying the Rankine’s formula, are at the middle of the connecting rod. The width of the section (B) is kept constant throughout the length of the connecting rod, but the depth or height varies. The depth near the small end (or
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piston end) is taken as H1 = 0.75 H to 0.9H and the depth near the big end (or crank end) is taken H2 = 1.1H to 1.25H.



2. Dimensions of the crankpin at the big end and the piston pin at the small end: Since the dimensions of the crankpin at the big end and the piston pin (also known as gudgeon pin or wrist pin) at the small end are limited, therefore, fairly high bearing pressures have to bellow at the bearings of these two pins. The crankpin at the big end has removable precision bearing shells of brass or bronze or steel with a thin lining (1 mm or less)of bearing metal (such as tin, lead,babbit, copper, lead) on the inner surface of the shell. The allowable bearing pressure on the crankpin depends upon many factors such as material of the bearing, viscosity of the lubricatingoil, method of lubrication and the space limitations. The value of bearing pressure may be taken as 7 N/mm2 to 12.5 N/mm2depending upon the material and method of lubrication used. The piston pin bearing is usually a phosphor bronze bush of about 3 mm thickness and the allowable bearing pressure may be taken as 10.5 N/mm2 to 15 N/mm2.Since the maximum load to be carried by the crankpin and piston pin bearings is the maximum force in the connecting rod (FC), therefore the dimensions for these two pins are determined for the maximum force in the connecting rod (FC) which is taken equal to the maximum force on the piston due to gas pressure (FL) neglecting the inertia forces.



Equating equation (i) and (ii), we have FL = dc · lc · pbc Taking lc = 1.25 dc to 1.5 dc, the value of dc and lc are determined from the above expression.
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Again, equating equations (i) and (iii), we have FL = dp · lp · pbp Taking lp = 1.5 dp to 2 dp, the value of dp and lp are determined from the above expression.
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Problem: Design a connecting rod for an I.C. engine running at 1800 r.p.m. and developing a maximum pressure of 3.15 N/mm2. The diameter of the piston is 100 mm; mass of the reciprocatingParts per cylinder 2.25 kg; length of connecting rod 380 mm; stroke of piston 190 mm and compression ratio 6 : 1. Take a factor of safety of 6 for the design. Take length to diameter ratio for bearing as 1.3 and small end bearing as 2 and the corresponding bearing pressures as 10N/mm2 and 15 N/mm2. The density of material of the rod may be taken as 8000 kg/m3 and the allowable stress in the bolts as60 N/mm2 and in cap as 80 N/mm2. The rod is to be of I-section for which you can choose your own proportions. Draw a neat dimensioned sketch showing provision for lubrication. Use Rankin formula for which the numerator constant may be taken as 320 N/mm2 and the denominator constant 1 / 7500.
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Solution: Given : N = 1800 r.p.m. ; p = 3.15 N/mm2 ; D = 100 mm ; mR = 2.25 kg ; l = 380 mm= 0.38 m ; Stroke = 190 mm ; Compression ratio = 6 : 1 ; F. S. = 6.



1. Dimension of I- section of the connecting rod Let us consider an I-section of the connecting rod, as shown in Fig. 32.14 (a), with the following proportions: Flange and web thickness of the section = t Width of the section, B = 4t Depth or height of the section = 5t First of all, let us find whether the section chosen is satisfactory or not. We have already discussed that the connecting rod is considered like both ends hinged for buckling about X-axis and both ends fixed for buckling about Y-axis. The connecting rod should be equally strong in buckling about both the axes. We know that in order to have a connecting rod equally strong about both the axes, Ixx = 4 Iyy where Ixx = Moment of inertia of the section about X-axis, and Iyy = Moment of inertia of the section about Y-axis. In actual practice, Ixx is kept slightly less than 4 Iyy. It is usually taken between 3 and 3.5 and the connecting rod is designed for buckling about X-axis.
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These dimensions are at the middle of the connecting rod. The width (B) is kept constant throughout the length of the rod, but the depth (H) varies. The depth near the big end or crank end is kept as 1.1Hto 1.25H and the depth near the small end or piston end or piston end is kept as 0.75H to 0.9H. Let us take Depth near the big end, H1 = 1.2H = 1.2 × 35 = 42 mm Depth near the small end, H2 = 0.85H = 0.85 × 35 = 29.75 say 30 mm Dimensions of the section near the big end = 42 mm × 28 mm Ans. Dimensions of the section near the small end= 30 mm × 28 mm Ans.
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2. Dimensions of the crankpin or the big end bearing and piston pin or small end bearing Let dc = Diameter of the crankpin or big end bearing, lc = length of the crankpin or big end bearing = 1.3 dc ...(Given) pbc = Bearing pressure = 10 N/mm2 ...(Given) Load on the crankpin or big end bearing = Projected area × Bearing pressure = dc .lc . pbc = dc × 1.3 dc × 10 = 13 (dc)2 Since the crankpin or the big end bearing is designed for the maximum gas force (FL), therefore, equating the load on the crankpin or big end bearing to the maximum gas force, i.e. 13 (dc)2 = FL = 24 740 N (dc )2 = 24 740 / 13 = 1903 or dc = 43.6 say 44 mm Ans. lc = 1.3 dc = 1.3 × 44 = 57.2 say 58 mm Ans. The big end has removable precision bearing shells of brass or bronze or steel with a thin lining(1mm or less) of bearing metal such as Babbitt. Again, let dp = Diameter of the piston pin or small end bearing, lp = Length of the piston pin or small end bearing = 2dp pbp = Bearing pressure = 15 N/mm2 Load on the piston pin or small end bearing= Project area × Bearing pressure = dp . lp . pbp = dp × 2 dp × 15 = 30 (dp)2 Since the piston pin or the small end bearing is designed for the maximum gas force (FL), therefore, equating the load on the piston pin or the small end bearing to the maximum gas force, 30 (dp)2 = 24 740 N (dp)2 = 24 740 / 30 = 825 or dp = 28.7 say 29 mm Ans. lp = 2 dp = 2 × 29 = 58 mm Ans. The small end bearing is usually a phosphor bronze bush of about 3 mm thickness.
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4. Thickness of the big end cap Let



tc = Thickness of the big end cap, bc = Width of the big end cap. It is taken equal to the length of the Crankpin or big end bearing (lc)= 58 mm (calculated above) b = Allowable bending stress for the material of the cap= 80 N/mm2 The big end cap is designed as a beam freely supported at the cap bolt centers and loaded by the inertia force at the top dead centre on the exhaust stroke (i.e. FI when = 0). Since the load is
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assumed to act in between the uniformly distributed load and the centrally concentrated load, therefore, maximum bending moments taken as
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Result: Thus the design model of cam shaft were completed and also analyzed for its strength.



EX: NO: 4 DATE:



MODELLING AND ANALYSIS OF CONNECTING ROD



Connecting Rod:





 View more...



Comments






















Report "Connecting Rod"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "Connecting Rod"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








