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State five broad categories of processing methods for materials. List various
techniques used in each category. Address the process characteristics, the
equipment used, and the products manufactured by each technique. (10%)

Establishing design guidelines can help quantify design analysis for CAD/CAM
applications and result in significant cost savings. Please identify significant
design guidelines in casting processes pertaining to shrinkage, tolerances, draft,
allowances, parting lines, flat areas, corners, angles, and section thickness. (10%)

Select 2 manufacturing process and organize the production facilities to
manufacture a cost-competitive, high-quality product, as shown in the following
figure. Assume that the part is round, 5 in. long, and that the large and small
diameters are 1.5 in. and 1 in., respectively. List different processes and select
the best one for producing the part with a sclected type of material, production
rate, surface finish, dimensional accuracy and cost-competitiveness. (10%)

Find the maximum reduction per pass of a wire drawing process. Assume the
wire is made of a perfectly plastic material. (10%)

Compute and Compare the energy requirement for forming and machining the
same part. Assume that you are given two pieces of annealed 304 stainless steel
rods, each 0.500 in. in diameter and 6 in. in length. You are asked to reduce the
diameter to 0.480 in., one piece by pulling it in tension, and the other by
machining it on a lathe in one pass. Note that the average value for the specific
energy in machining stainless steels is 1.5 hp.min/in®. The specific energy in a

forming process is - } -4 . The natural stress-strain curve of the stainless steel
is o-xe 3 where the strength coefficient K = 185,000 psi, the strain-hardening

exponent n = 0.45, and the true strain is defined as «-u (.E) -1 (%'.] -ta (%')’ (10%)




