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This standard covers square headless parallel (as opposed to taper) keys.

Since the principal shaft load in key applications is torsional and the relation of
ultimate shear stress to ultimate bearing stress is 1:2, only shear stress in the key
and torsional shear stress in the shaft will be considered in this standard. The
designer will have to consider combined stresses in the shaft.

I. CALCULATIONS
A. GSHAFT
Elastic shear stress, torsion (Sg) = 63% of Min. vield

Sg - CD Round AISI 1018 34,020 PSI (1" Round)
Sg - CD Round AIST 1045 = 48,510 PSI (1" Round)

i

B. KEY

Material: AISI 1018 Key Stock
Elastic shear Stress (Sk): 39,803 PSI*

* Literature and tests show that keystock is 17% stronger than
C.D. Round (1" Dia.)

C. CALCULATIONS

Shaft

Ts=SgxaxD* xK

18 Ts= Torque Capacity — Shaft

S¢= Elastic Shear Stress {Section A}
D = Shaft Diameter
K = Key Factor = .75

Key
Tk=SkxAXxER
A =Wx L
R =v7 = W7
2
- Tk
Sk xWx R
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Tk = Torgue Capacity — Key

Si = Elastic Shear Stress 39,803
R = Effective Radius of Shear
A = Shear area of key

W = Key width = Key height

L = Key length

r = Shaft radius
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A fundamental rule (not a standard) is to choose a key height (width) that is as close to
-25 the shaft diameter as possible. This will be a starting point in determining the shear
area. It "Tg" from the shaft formula is inserted into the key formula at "T" and the key
width is determined, the remaining unknown is "L" (last formuala). Selecting an existing key
closest to this theoretical length will complete the calculation.

Example Description:

87478 SQ K .25x1.25 NA2252

e Morth American Standard

iR N =g @ kol |

Nominal Size

Sauare Key

Part Number
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TOURRUE CARPACITIES in inch pounds

Key capacity compared with (2} grades of cold drawn bar (Figures at bottom
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TABULATED DIMENSIONS OF KEYSLOTS AND KEYWAYS
A —{F
1l Ei
__._% M £
SIZE NOM
A SHAFT
DIA F H
Max. Mirn. B Min. Max. Min. Max . Min. Max. Min. Max .
.1885 1.1875 .75 187 | .189 | .104 | .109 | .189 | .191 .838 .843
.88 .102 | .107 .964 .969
1.00 .101 | .106 1.091 @ 1.096
1.12 .100 | .105 1.217 | 1.222
.251 1.250 1.00 .249 | .251 | .139 | .144  .251 | .253 | 1.115 : 1.120
1.12 .137 | . 142 1.242 © 1.247
1.25 L1361 .141 1.368 | 1.373
1.38 .134 | .139 1.495 | 1.500
1.50 .133 | .138 1.621 | 1.626
.3135 |.3125 1.25 312 | .314 | .174 | .179 1 .314 | .316 | 1.392 @ 1.397
1.38 L1721 .177 1.519  1.524
1.50 L1711 176 1.646  1.651
1.62 .169 | .174 1.772 . 1.777
1.75 .168 | .173 1.898 | 1.903
.376 .375 1.50 .374 | .376 | .209 | .214 | .376 | .378 | 1.670 { 1.675
1.62 .207 1 .212 1.797 ¢ 1.802
1.75 .206 1 .211 1.923 | 1.928
2.00 .203 | .208 2.176 | 2.181
.501 1.500 1.75 .499 | .501 | .284 | .289 | .501 | .503 | 1.969 | 1.974
! 2.00 . .280 | .285 2.224 1 2.229 1

FORMULAS:
SLOT IN SHAFT — "G”

_ A(Min.) | - .002 Min.
G = 2 N .003 Max.

M = VERSED SINE

_E E 2 . (Min.)
M=3 *VQZ) 6‘ 2'”_¥

(See Std. 2.25.1 page 6)
FILE NO.

HUB SLOT — DIM. "J"

J=A(Max)=-G(Min.)+E(Nom.)

#+.003 Min.
%+,008 Max,

M = Versed sine, is the distance the edge of the
keyslot is below the outside of the shaft measured
paraliel 1o the sides of the key.
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