gear, b = 190/12 =

list,

be m=16 nm with b

15.8 and the second,
| eads to a narrow gear

i ncor porating the next nodul e
b =99.6/16 = 6.2. The final solution is
= bpin=9>6.2 sothe facewidth is

this is over-designed and |ong-lived, but the cost of the extra width
t

be small. O her

probl em 13a wi de
power, kW 75.0

appl'n factor 1.50
rel'y factor 1.00
dist'n factor 1.38
vel'y factor 1.20
velocity, m's 1.18
nodule, mm 12.00
wi dth, mm 190.0

probl em 13b narrow

power, kW 75.0
appl'n factor 1.50
rel'y factor 1.00
dist'n factor 1.25
vel'y factor 1.24
velocity, m's 1.57
nodul e, mm 16. 00
wi dth, mm 99.6

problem 13c min wdth

power, kW 75.0
appl'n factor 1.50
rel'y factor 1.00
dist'n factor 1.30
vel'y factor 1.24
velocity, m's 1.57
nodul e, mm 16.00
wi dth, mm 144.0
PROBLEM 14

candi dat es wi

h different profile shifts, materials et

PI Nl ON, WHEEL - speeds, rpm 90.0

tooth nunber, profile shift 20 0.42 37
all. contact, bending stresses 1300 180 1250
bending geom & max life fctrs 0.455 1.04 0.416
contact, bending life factors 0.803 0.847 0.835
contact, bending lives, khr 92.47 313.0 84.91
pitting geomfactor 0.1098 contact ratio 1.500
comercial, 6 accuracy |evel gears

PI Nl ON, WHEEL - speeds, rpm 90.0

tooth nunber, profile shift 20 0.42 37
all. contact, bending stresses 1300 180 1250
bending geom & max life fctrs 0.455 1.04 0.416
contact, bending life factors 0.803 0.847 0.835
contact, bending lives, khr 92.62 314.8 85.05
pitting geomfactor 0.1098 contact ratio 1.500
comercial, 6 accuracy |evel gears

excessive life

PI Nl ON, WHEEL - speeds, rpm 90.0

tooth nunber, profile shift 20 0.42 37
all. contact, bending stresses 1300 180 1250
bending geom & max life fctrs 0.455 1.04 0.416
contact, bending life factors 0.681 0.608 0.708
contact, bending lives, khr large large |arge
pitting geomfactor 0.1098 contact ratio 1.500

comercial, 6 accuracy |evel gears

in the standard
therefore chosen to

f =9*16 = 144 nm Cbviously

coul d be expected to
c. mght be tried.

48. 6
0.21
175
1.04
0.954
14. 99

48. 6
0.21
175
1.04
0. 953
15.08

48. 6
0.21
175
1.04
0. 685
| arge

probl em 14 - essentially another solution candidate for worked synthesis exanple

power, kW 125.0
appl'n factor 1.00
rel'y factor 1.00
dist'n factor 1.41

vel'y factor 1.16
velocity, mis 1.86
nodule, mm 16. 00
wi dth, mm 186. 8
PROBLEM 15

Tria

PINION, WHEEL - speeds, rpm 200.0

tooth number, profile shift 10 0.55 36
all. contact, bending stresses 1320 380 1100
bending geom & max life fctrs 0.434 1.04 0.382
contact, bending life factors 0.759 0.223 0.911
contact, bending lives, khr 115.3 large 16.00
pitting geomfactor 0.1190 contact ratio 1.346
commercial, 8 accuracy |evel gears

pi nion tooth nunbers were input to the program which output the

and facewi dth necessary to achieve the design life. Only the sol utions

smal | est tooth nunber for
wor ked synt hesi s exanpl e,

each nodul e are shown below. As noted in the

fatigue failure only is considered

probl em 15a
power, kW 100.0
appl'n factor 1.00
rel'y factor 1.00
dist'n factor 1.35
vel'y factor 1.28

DESIGN AND ANALYSIS
OF MACHINE ELEMENTS

pi ni on vol ume =

there’s not nmuch to choose between the candi
0. 25p*104. 7*sq( 8*9) = 426 cc
PINION, WHEEL - speeds, rpm 1450. 0
tooth number, profile shift 9 0.56 28
all. contact, bending stresses 1450 400 1300
bending geom & max life fctrs 0.426 1.04 0.391
contact, bending life factors 0.716 0.198 0.798

SPUR GEAR
PROBLEMS :

55.6
0. 22
360 MPa
1.04
0. 268
| ar ge

correspondi ng nodul e
corresponding to the
extension to the
dates, given that

466. 1
0. 33
350 MPa
1.04
0. 246

13 concl’d, 14, 15



