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Problem1

1.
2Y

Pay fh/ (iiL)] [exp (uiL/h) — 1] whereh (h0+ hf) /2 0.0625 (1)

h0 — hf 0.025soL = RAh 4 (.025) 0.316,Y 20, 000 (2)

Substituting,Pay [0.0625/(0.1 x 0.316)][exp(0.1 X 0.316/0.0625)— 1] X 2x20,OOO Fav

30, 054 psi

2. Here we shoulduseI?’ insteadof 1?. WemustcalculatesimultaneouslyF~ andB’.

SubstitutingE’ 33 x 106,1? 4, and A/i 0.025, in the equ. given in classfor roll
flatteninggives:

F3 = (R’/R — 1) irzXhE’/16

= (R’/R — 1) w (0.025)(33x 106)/16

F8 — 1.62x10
5(R’/4—1) (3)

andtheequ. for theseparatingforcebecomes

r r ±1 2 x 20, 000
F

8 — (h/At) texp [(At/h) (R’zXh)~1 ij x r (4)

or
F8 (0.0625/0.1){exp [(.1/0.0625) (0.025)~ B’] — x 2 x 20,000 (5)

or
14, 433 [exp(0253v(~~)— i] (6)

Solving togetherequs.(3)and(6)givesthefollowing:

B’ 4.24 andF~ 9,872andPay P’~/ R’zXh= 30,323psi.

3. Usingtheequ. givenin classwith C 7.5,

hmjn 7.5 (0.1) (4) (2 x 20~ 000) / (33 x 106) — 0.0021 in (7)

a



2.

Usingtheapproximationfor plane-straincompressionwith sticking friction, onecanwrite:

b

]

2K K1 + (4h)j whereti = (10)

1

andinitially b = h = 1 andattheendof compressionb = 2, h =

1. Substitutingfinal values,F ~2QPav —20 x 2 (2~Q) El ± >~ .51 = —115,500pounds
(theminus signfor compression).

2.

IFdh; substitutingF = —Pm, x lOb andPay =2K [1+ b/ (4h)]

J Fdh~z —2r~J[l0b[1+b/(4h)]]dh, butb~ 1/h(sincebh~1) so

—2KJ [10(1/h) 4 ±(1/h) / (4h)]] dh —20K J El/h±(1/ (4h~))] dh —

—20t~ [in (hf/h
0) + (—1/8) (h72— h~2)]

(11)

Evaluatingat h0 1 andhf —~,

W — —20t~ [in (!) — (4 — 1)1 — —20t~ [in — —20,~ (—1.068)

~20 (2~~) (1.068) 30,800 in — lbs. (2,570ft — pounds)

3. Idealwork, W, volume 10 in.
3 2, 500 psi . in (2) = 20, 000 in — lbs

— 20,000 in — lbs/30,800 in — lbs = 65%.
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