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Manufacturing Processes (446.305A)

Midterm Exam

October 24, 2007
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Answer: Cast iron (Ferrite gray iron with white flakes). W= =3k HEoq <o =
0

WA ST, fracture BAJ o] vpmt), o ATt 9% AEe 8~10 FE ot}

B. obel 19e of| Ao g AY F AW F% wwolty. Amel vy w
87} Ho]E stress-strain curveE 18|31, 1 19 $o] Young's modulusE

tensile strengthS %A 5}A] Q..
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A4 (process capability index) C, #k= 717t -8baL, A1t &l A Aakele=

=
TVE 4 d3ste o5& AWsir L. (2, oa = (USL-LSL)/6, og = (USL-LSL)/3.6)

Answer: (Cp)a =1, (Cp)s=0.6
USL — LSL 6
(Cp)A = =s =
6(USL—LSL)/6 6
_ USL — LSL _ ﬁ
6(USL—LSL)/3.6 6

AR FPe o HEshs ol AR e B4 Y A57h 12 Ale] 9v] @t

B. 49 W7l AAA A gz 34 Hitol mollA m+1=E uiHQIk 7= ¥ TE A
(Con)ast, M1 34 58 A (CuasE T3

Answer: (Cpa = 1. (Co)a = 0.8
(Zue)x = USL-m _ (m+5)-m
(M+5-m+5)/ 6
(Z,o ), = LSL-m  (m-5)-m
SR T (M+5-m+5)/6
(Zin) o = MIN((Zys ) s (Z1s) a) = Min(3,3) =3

(Zmln) 3
(Cpk)A 3 A =§=l

USL-m _ (m+5)-(m+1)

Z .= =
(Zus)a (M+5-m+5)/6




(Z.) _LSL-m_ (m-5-(m+1)
SA T s (m+5-m+5)/6
(Z i) =Min((Zyg ) s (Zs) a) =Min(2.4,3.6) = 2.4

(C ) = (Zmin)A =ﬁ=0.8

pk /A 3 3
[207, 20%] tho2 Aukg o wEkr|olt}. o] T head cover?] AHE AA3tarxl gk}, Head covere
olz) 1Yy} o] 3 S Wi B3I Folr} Head cover?l 7|E A steelo]t}. a}A| vt steel=
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Ti plate & gasket
~ = Bolt

A 9 AFEAM Hew = AAT Aol tgh material indexE ola]e] FolA 2z ZOoAQ.

<X 41> <3 4-2>
Function and constraints Maximize Enction and constraints Maximize
Tie (tensile strut) Ti -
iffness, length specified; secti free e (tensile strut)
SiTRs, [ompil fpocsfied; saetion Med ol stiffness, length specified; section area free Elp
Shaft (loaded in torsion) . .
load, length, shape specified, section area free o}” /p Shaft (loaded in torsion)
load, length, outer radius specified; wall thickness free a;/p  stiffness, length, shape specified, section area free G2 /p
load, length, wall-thickness specified; outer radius free .o?/p  suffness, length, outer radius specified; wall thickness free G/p
Beam (loaded in bending) stiffness, length, wall-thickness specified; outer 1adius fre= GY3p
load, length, shape specified; section area free o;*/o Beam (loaded in bending)
load length, height specified; width free s/ stiffness, length, shape specified: section area free E'2/p
load, length, width specified; height free 97°/P  stiffuess, length, height specified; widdh free E/p
Column (compression strut) stiffness, length, width specified; height free E'R/p
load, length, shape specified; section area free ogflp
. . Column (compression strut, failure by elastic buckling)
Panel (flat plate, loaded In bending) 2,  buckling load, length, shape specified; section area free EY/p
stiffness, length, width specified, thickness free o 174
Panel (flat plate, loaded in bending)
1 pressed in-plane, fi : . . p
2;:;;?‘1:;.::;;?“ 4 wi dttf.s:m:e sdb::::l:::s::::) oo stiffness, length, width specified, thickness free E'3fp
Cylinder with internal pressure Plate (flat plate, eompressgd in-pln‘ne, buc'kling failure)
elastic distortion, pressure and radius specified; wall thickness free as/p collapse load, length and width specified, thickness free E'3/p
Spherical shell with internal pressure . Cylinder with internal pressure
elastic distortion, pressure and radius specified, wall thickness free /P elastic distortion, pressure and radius specified; wall thickness free Ejp
Flywheels, rotating discs

maximum energy storage per unit volume; given velocity » Sphe_rica_ll Sheﬂ with internal pressure .
maximum energy Storage per unit mass; no failure ay/p elastic distortion, pressure and radius specified, wall thickness fre= E/(1=v)p
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Tensile Strength at Temperature.
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A. 1827 30% Sn-70% Pb 3t=ol4 A aphase & proeutectic a2l H]&2?

Answer: 182Co1 A a = 2239 L 100=86.2%
97.5-19.2
18414 proeutectic @ =220 2100 = 74.7%
61.9-19.2

Proeutectica/a = ﬂ x100 =86.7%
86.2

B. 182T¢ Sn-Pb &&9lA a7l 40%, B7} 60%= A& ), proeutectic a®] H]& &2

Answer: —%— = 9T5=X __400_ 40%, . X =66.2%(Sn)
a+f 97.5-19.2

9 AEj oA 66.2% Sne W] proeutectic ax= & A ¥ A

o2 proeutectic a = 0%

Temperature (°F)



