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            DEPARTMENT OF MECHANICAL & MANUFACTURING ENGINEERING





	                        MODULAR HONOURS DEGREE COURSE





		                  			LEVEL 1





		             		        SEMESTER 1





		                 		           1997/98





                                       COMPUTER AIDED ENGINEERING








EXAMINERS: MR J LOMAX/DR D F PEARCE


________________________________________________________________________





Attempt FOUR questions only		          		             Time allowed: 3 hours





Not more than two from either Section A or B 	       		 Total number of questions = 6








The figures in brackets indicate the relative weightings 


of parts of a question.





The following charts, tables and other special requirements are supplied:





Annex A attached, summarises Quick Basic syntax


Annex B summarises marking criteria
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					SECTION A


			        Attempt TWO questions only





1. 	Draw a flow diagram and write a Quickbasic program to assist in the design		 	of helical compression springs.  The program should enable the user to enter		 	the values of the variables from table Q1 and calculate the actual stress (Sa). 


	Then:


		-   if this is less than the yield stress (Sy) it should print out the 


		    deflection (x) in mm or


		-  if it is more than the yield stress it should print out "Stress too high"





	Material properties are given in table Q2.


	The equations for the actual stress and deflection are given in table Q3.





						Table Q1


			axial force			f		(N)


			wire diameter			dw		(mm)


			coil mean diameter		dc		(mm)


			number of turns			n





						Table Q2


	material properties


			yield stress			Sy		1000   MN/m2


			shear modulus			G		100000 MN/m2





						


						Table Q3


	Relationship in SI units


			deflection		�EMBED Equation.3  \* MERGEFORMAT���





			actual stress	 	�EMBED Equation.3  \* MERGEFORMAT���





								Flow diagram	     	    (10)


								Program		         (10)








										ME 103        3/6





2.	An engineer wants to monitor components produced by his automatic widget	 	moulding machine.





	Draw a flow diagram and write a program in QuickBasic that enables the user		 	to enter the length in mm of 10 components selected at random.  Then to 


	print out the mean length (Xm) and the standard deviation (Xs)





								Flow diagram	       	         (10)


								Program		         (10)











3.	Draw a flow diagram and write a QuickBasic program to calculate and print		 	out the sales price of a PC depending on the customer's requirements using 


	the following price structure :





	-  basic ex-VAT price of PC with 8 MB of RAM is		£ 699


	-  price of extra RAM in 8 MB blocks .........per MB is		£     7


	-  price for 24 speed CD is ............................			£ 104


	-  stock price is the sum of the above


	-  VAT is 17.5% of the stock price


	-  Sales price is sum of stock price and VAT





								Flow diagram	        	         (10)


								Program		         (10)
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SECTION B





Attempt TWO questions only





4.	The Cool Gear company want a program developed that may be used by their	 	sales assistants to help customers with their enquiries.





	TERMINOLOGY  (all units in SI units)





		Dp	pitch diameter


		N	number of teeth


		C	circular pitch			C = Dp??/N


		B	breadth of tooth


		F	tangential tooth force


		Q	torque on gear			Q = F. Dp/2


		Cy	non dimensional factor		Cy = 0.25


		Sa	actual maximum tooth stress	Sa = F/(C.B.Cy)


		Sy	material yield stress		Sy = 100  MN/m2





	Draw a flow diagram and write a QuickBasic program that will allow the 		sales assistant to chose either of the two following methods of analysis and	 	then to repeat the enquiry or to quit the program:





		-  method 1 to enter Dp, Q, N, B and print out Sa


		-  method 2 to enter Dp, N, B, Sy, and print out the maximum					   torque when Sa = Sy.





	Note values entered and printed out should be in the following convenient 		units: mm, N, Nm, MN/m2.	





								Flow diagram	      	         (10)


								Program		         (20)
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5.	A  company which manufacturers plastic pen tops using a four cavity 


	mould wishes to record the diameter of a top made from each cavity every		hour across an 8 hour shift.  This data is to be stored in a PC using a 4 x 8 data


	 table.





	The program which is to be developed for this purpose must also be able to	 	offer three separate analysis routines as described below:





	a)	select any cavity (1,2,3,4) and any hour (1,2,3 ...8) and print out the 				diameter


	b)	select any cavity and print out the mean diameter produced 					over the whole shift


	c)	select any hour and print out the value of the largest diameter 					produced from any of the cavities.





	On completion of any one of these analysis routines the program  must 			permit the user to select from the following options :


	1)	analyse the existing data  2) enter new data, or  3) quit the program





								Flow diagram	        	         (10)


								Program		         (20)















































									         ME 103	        6/6





6.	An engineer wants to develop a program which will help determine the		 	maximum spindle speed of a lathe for different part diameters and cutting		 	tool materials when machining mild steel parts.


	


	TERMINOLOGY


		


		D	part diameter    (mm)


		N	spindle speed    (rev/s)


		V	actual linear cutting speed    (m/s)


		Vmax      maximum allowable cutting speed  (m/s)





	


	Table l gives the maximum allowable cutting speed for mild steel with two	 	types of cutting tool material


					


						Table l


		Tool material					Vmax (m/s)	


		High speed steel				0.2


		Tungsten carbide				1.0





	Write a program that will print out a table showing the maximum spindle 		speed 'N' for both types of tool over the range of diameters from 5 to 40 mm		 	in 5 mm steps.





			illustrate the desired table						 (5)


			draw the flow diagram					        	           (10)


			write the program						           (15)


		


