
ME 360 – H07 Name _________________________ 

 

 

USE THIS SHEET AS THE FIRST PAGE OF YOUR HOMEWORK SUBMISSION 

 

1)  Use Norton Example 7-1 to write a MATLAB function subroutine that computes Hertzian 

contact stress for spherical contact.  Your calling arguments should include 

 222111 ERERF  .  Your output should return contact patch radius a and 

maximum subsurface shear stress MAX  for both objects in contact.  BE CAREFUL OF UNITS 

IN YOUR CODE.  Provide hardcopy of output and hardcopy of your code with comments. 

 

a _________________     BALLS_MAX  _________________     PLATE_MAX  _________________ 

 

 

2)  Use your function subroutine to solve for Hertzian contact stress in a trailer hitch with 2 inch 

DIA ball,  2.15 inch DIA cup and 1800 lbf pulling load.  Provide hardcopy of output. 

 

a __________________     BALL_MAX  __________________     CUP_MAX  __________________ 

 

 

3)  Determine the width of the Hertzian contact patch between the diving board in H01 problem 

1) and the center fulcrum.  The fulcrum is an aluminum cylinder with 25 mm radius across the 

full width of the diving board.  The board is fiberglass with E = 11 GPa and Poisson's ratio 0.37. 

 

width ____________________ 

 

 

4)  In general, maximum von Mises stress '  is proportional to applied load F for most loading 

scenarios with power law factor b = 1 using '  = A(F)b.  However Hertzian contact stress is not 

proportional to applied load.  Manipulate the Hertizian contact equations to determine power law 

factors between maximum von Mises stress '  and applied load F for both spherical and 

cylindrical contact.  Show your work. 

 

bSPHERICAL _______________               bCYLINDRICAL _______________ 

 

 

EXTRA CREDIT 

Use your function subroutine from problem 1) above to estimate the power law factor for 

spherical contact in problem 4).  Calculate maximum von Mises stress '  while varying applied 

load F but holding geometry and material constant.  Plot maximum von Mises stress '  versus 

applied load F on a log-log plot.  Use MATLAB "polyfit" to determine the log-log slope.  

Provide hardcopy of your graph and hardcopy of your code with comments. 
 

bSPHERICAL _______________ 

 


