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For AISI 1045 HR steel, Sy; = 570 MPa and S, = 310 MPa
! = 0.504(570 MPa) = 287.3 MPa

Find an initial guess based on yielding:
Mc  M(b/2) _ 6M
Ta = Omx = 777 = pphy/12 B

M pax = (1 KN)(800 mm) = 800N -m

Sy 6(300 x 103 N-mm) _ 310 N/mm’
Omax = _?.I- = B3 = 15
b = 28.5 mm
Eq. (7-24): d, = 0.808b .
- kp = %0—8%’-) e AN
Eq. (7-19): b 762
kb s 0.888
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7-11

A pnion design decisions:
The design decision will be: o
Material and condition: 1095 HR and from Table A-20 Sur = 120, §y = 66 kpsi.
Design factor: ny = 1.6 per problem statement.

Life: {115003) = 3450 cyeles e
Function: carry 10 000 Ihi Toad
Preliminaries to iterative solution: f ¢ é o
g 8 = 05040 120) = 60.5 kpsi ’ S
e < 45 ke proiors i B Te,
. ke = 2700120071 = 0.759 |
Vi = o LAY STH E
& st e 32
T Twat b \q
Mierit,) = (ﬁ) (10000)¢12) = 30000 Ibf - in ts Me
J
2 The critical location 1s in the middle of the shaft at the shoulder. From Fig. A-15-9: D/d =
6.% :_1_3__5_3'__'_; 1.5, r/d =0.10, and K; = 1.68. With no direct information concerning f, use f = 0.9.
a For an nitial trial, setd = 2.00in
5r=2pssd o0\ —¢17
R 282 Ty — 0.816 o &
_ d (.30 L
( S. = 0.759(0.816)(60.5) = 37.5 kpsi C’
i e (iﬂf;*_tﬁ — 2.4q
G%}C{c) _ s ORI o C= " se
375
l 0.9(120
b=—~1ng—-—|:--—-—} = —0.1531 B
3 a7 ch. M 10
: S = 311.0(3450) "% = 893
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186 Solutlons Manual * Instrucior's Sotion Manual ta Accompany Mechancal Engreenng Design

oM _ 30 3056
T e T 009817 AP
305.6 )
= =y =382 kpsi o =
ao r=%=%=n_: L Loy
g Ky = _ .68 2 e = 2
T+ (2/402) [(1.68 — 1)/1.68)(4/120) i kT
Eq. {? 1?} | g.. |- E_uj :
(Kfho = l—{l'i"‘-d 1018 — 0.43(10 ?]IED 0.45(107)120°] -
= 1,158 _
; : [ . i.:-'|_""lw-'. =
} Eq. (7-38): <5
i 1.15 '3 Togl 1L 1AR) | 384
(Kpon = Ksaso = 503 (3450) /3% “,”J ,
= 1.225 ey
305.6 . o
g = —21— — 33.1 Lph! f

(Kf}.'q“?ﬂ. = 1.225(38.2) = 46.8 kpﬁi
(Sp)saso _ 89.3 o)

T g, 468
g the diameter will reduce n, but the resulting preferred

g =

The design is sausfactory. Reducin
size will be d = 2.001n. B B

—

ﬂll == I ;2- I"F'IPH, 'JMF - VIIF-_H m —— \fll.._ul lﬂ?l' = l ;H.'d' L'].Pﬂ
: I " ﬂ:f

¥

(a) Modified Goodman, Table 7-9
: = |.06 Ans.

"f = [172/276) + (178.4/551)

(b) Gerber, Table 7-10

551 1?2 1+‘[ zu?sldl:u_g;ﬁ}] ] 131 Ans.
Pr=3 (1134 551(

(c) ASME-Elliptic, Table 7-11 .
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