2362 FRICTION WHEELS

should be held stationary by the load, while the driving wheel revolves under its own pres-
sure, a flat spot may not be rapidly worn on the driven wheel. The driven wheels, therefore,
are usually made of iron, while the driving wheels are made of or cow_:red with, rubber,
paper, leather, wood or fiber. The safe working force per inch of face width l_:[L:_unluc: an.
various materials are as follows: Straw fiber, 150; leather illb(_‘r. 240, Fz?r_red fiber, .740.
leather, 150: wood, 100 to 150; paper, 150. Coefficients of friction for different combina-
ing table. Smaller values should be used for excep-

tions of materials are given in the follow _
sion must be started while under load.

tionally high speeds, or when the trans
Horsepower of Friction Wheels.—Let D = diameter of friction whc_c! i_u inc!u_»} N=
Number of revolutions per minute; W = width of face in inches; f= coefficient of friction;
P = force in pounds, per inch width of face. Then:

p, - 21416 x DX Nx PxWxf
Jipsbe. 33,000 x 12
Assume 30416 x Pxf _

33,000 x 12

then, :
for P = 100 and f=0.20, C=0.00016
for P = 150 and f=0.20, C =0.00024
for P = 200 and f=0.20, C=0.00032

Working Values of Coefficient of Friction

Materials T Coeflicient of Fricuon | Ma Coefficicnt of Fr
Swraw fibe 1 026 Tarred fiber and aluminum 048

0.30 | ather and typemetal

X 015 Wood and metal
ast iron 020 Zr

The horsepower transmitted is then:
HP = DxNxWxC

Paper and

Example: Find the horsepower transmitted by a pair of friction “hcgls: th: .dl'.lm_ulcr of

the driving wheel is 10 inches, and it revolves at 200 revolutions per minute, The width of
s 1 1 F £ - s o ffic1e:

the wheel is 2 inches. The force per inch width of face is 150 pounds, and the coefficient of

friction 0.20.

HP = 10 x 200 x 2 = 0.00024 = 0.96 horsepower

Horsepower Which May be Transmitted by Means of a Clean Paper Friction \-’E"heel
of One-inch Face when Run Under a Force of 150 Pounds (Rockwood Mfg. Co.)

T Revolutions per Minute
15 %40 ] W00 | 600 [ g0 | 1000
) %% 0571 0.7 09s
p - b DAIR (1856 ‘ 114 142
I 0059 1714 1.90 238
14 0083 0.999 | 1 ,"m- 1.33
16 0095 1,142 = _UI I"‘.”
< A 1.7 342 4.28
18 "‘I"‘ 2284 556 ‘ 571
= b . 856 571 714
‘ 1"' e ;'Ih,‘:‘ 3427 645 8,56
e y .04 L} 1.99 9.99
v 1142 566 913 1142
0.59% D892 1190 4760 | 9.52 \Iulu

1989. This standard establishes a unifo
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ANSI Standard Keys and Keyseats.— American National Standard, B17.1 Keys and

Keyseats, based on current industry practice, was approved in 1967, and reaffirmed in
relationship between shaft sizes and key sizes
as shown in Table 1. Other data in this standard are given in
The sizes and tolerances shown are for single key applications

for parallel and taper keys
Tables 2 and 3 through 7.
only

The following definitions are given in the standard:

Kev: A demountable machinery part which, when as
positive means for transmitting torque between the shaf

2mbled into keyseats, provide
and hub.

Keysear: An axially located rectangular groove in a shaft or hub.

This standard recognizes that there are two classes of stock for parallel keys used by
industry. One is a close, plus toleranced key stock and the other is a broad, negative toler-

anced bar stock. Based on the use of two types of stock, two classes of fit are shown:

Class I: A clearance or metal-to-metal side fit obtained by using bar stock keys and key-
seat tolerances as given in Table 4. This is a relatively free fit and applies only to parallel
LL'_\ 8.

Class 2: A side fit, with possible interference or clearance, obtained by using key stock
and keyseat tolerances as given in Table 4. This is a relatively tight fit.

Class 3: This is an interference side fit and is not tabulated in Table 4 since the degree of
interference has not been standardized. However, it is suggested that the top and bottom fit
range given under Class 2 in Table 4, for parallel keys be used.

Table 1. Key Size Versus Shaft Diameter ANSI B17.1-1967 (R1998)

Nominal Shaft Diameter Nominal Key Size ’ Normal Keyseat Depth
Height. B | Hr
Owver To (Incl) Width, W Square Recta | Square Rectangular
|
1% o ]
1} ‘ X 1 ¥
1% A A
|

1 2
L) 1
LA 44 1 ] A
4 5} 1 1 %

6l 1 I
4 — S—— B
hove this line! rectangular keys, below
Al
|
1 | 9
|

9 i y : i 1"
' Some key standards show 11 inches; preferred height is 144 inches
All dimensions are given in inches. For larger shaft sizes, see ANSI Standard Woodrngff Keys and

Kevsears.
Key Size vs. Shaft Diameter: Shaft diameters are listed in Table 1 for identification of
various key sizes and are not intended to establish shaft dimensions, tolerances or selec-
tions. For a stepped shaft, the size of a key is determined by the diameter of the shaft at the

fGevaa‘
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2364 KEYS AND KEYSEATS

pointof location of the key. Up through 6Y%-inch diametér shafis square keys are preferred;
rectangular keys are preferred for larger shafis.

If special considerations dictate the use of a key in the hub shallower than the pre-
ferred nominal depth shown, it is recommended that the tabulated preferred nominal stan-
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Table 2. (Continued) Depth Control Values S and T for Shaft and Hub
ANSIB17.1-1967 (R1998)

dard keyseat always be used in the shaft.

Keyseat Alignment Tolerances: A tolerance of 0.010 inch, max is provided for offset
(due to parallel displacement of keyseat centerline from centerline of shaft or bore) of key-
seats in shaft and bore. The following tolerances for maximum lead (due to angular dis
placement of keyseat centerline from centerline of shaft or bore and measured at right
angles to the shaft or bore centerline) of keyseats in shaft and bore are specified: 0,002 inch
for keyseat length up to and including 4 inches; 0.0005 inch per inch of length for keyseat
lengths above 4 inches to and including 10 inches; and 0.005 inch for keyseat lengths
above 10 inches. For the effect of keyways on shaft strength, see Effect of Keyways on Shaft
Strength on page 305.

Table 2, Depth Control Values S and 7 for Shaft and Hub
ANSIBI7.1-1967 (R1998)

Shafis, Parallel and Taper Hubs, Parallel Hubs, Taper
S Rectangular Square e Square Restangular |
Dhameter 5 I T T L

0.535 0.519
01,598 0,582
0,684 0653
L 0,748 07
% 0812 0.781
% 0875 0.844
k 7 0.939 0.907
L' 0.796 10149 1026 0,994
1 0.859 1083 1089 1058
£ o093 1.146 1.153 1.121
1% 0.986 1210 1.216 1188
1%, (K 1213 1.248
1% L2 1.336 L1}
1% 1137 1.424 1.399
1% 1.201 1L487 1462
1% 1.5 1.543 1518
1.289 1 60 1.581
1670 1645
1.733 1.708
1%, LT
1% 1 835
15, 1.945
1034 2008
2097 2072
2161 2136
2,199
. 2,263
L9009 2326
1972 2389
1.957 2468
2021 2.532

Diamcter

Shafts, Parallel and Taper

Huk

Hubs, Taper

Rectangular

Square

Rectangular

Sepuare

Rectan

g 4949
299 5,296 5100
; 43456 5424 5.236
A 5487 5300
4483 5,551 5.363
% A 5741 5554
Fe 173 5805 5.617
i 5.995 5807
:-.1 48083 6058 587
1.900 £ 150 a A0S 6,155
$ 091 CRTh 506 6346
& 5185 5405 6.660 6410
6l 5400 5.659 6914 S
' 5.662 5.91 T.167 6917
5960 5 885 1390
6014 6139 644
6.268 %.393 7898
e 6.521 646 .15
W, 6,619 6869 8374 :
M 587 7.1 8628 ::fl"
° 7887 LNk o 10,696
] 1.50] B.O66 III.‘_II T
i 9.606 9981 'Il ,ﬂ‘: 12789
12 10, l‘!‘I'J I”il: I];““ 13,805
s | s |
I 13.043 13,543 16,048 16023,

1% inch key.

All dimensions are given in inches. See Table 4 for tolerances.
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