AUTODESK INVENTOR 1581 0, (scwiipo Sesaid /0lyl Hguigil oozl

Autodesk Inventor Engineer s Handbook

Autodesk Inventor |33l s 5 cwdige S gaie

Uil yeiugul ozl
www.irinventor.com

Email: irinventor@chmail.ir
irinventor@hotmail.com

Tel: 09352191813 & Joints / Movable Joints

021-46088862

Key Generator

las S : 50 Bosilys axgs b ]
Autodesk &S i ol 3l Sgaun oyl
[wl ol (5)|»)).3 LS‘S


mailto:irinventor@chmail.ir
mailto:irinventor@hotmail.com

AUTODESK INVENTOR 1581 0, (scwiipo Sesaid /0lyl Hguigil oozl

Key joint - formulas for metric calculation

3
NN
L
Transferred torque
RTat
T2 30107 P N
e
where:
Ppower [KW]

nspeed [rpm]

Calculation of Minimum Shaft Diameter

1. shaft inside diameter d > 0

a)
b) ifdmin<dh->dmin=1.1dn [mm]
C) ifdminf 15 dh'>dmin=1.5dh[mm]

2. shaft inside diameter d,=0



AUTODESK INVENTOR 1581 0, (scwiipo Sesaid /0lyl Hguigil oozl

where:

d minminimal shaft diameter [mm]
dn shaft inside diameter [mm]

T torque [Nm]

Ka application factor

K fatigue-life factor

Sv desired safety

© a Allowable Shear Stress

General calculation

d* d the range of force activity on the shaft
o= ———+t———5 [mm]

4 4 >
hk=h-hs-2s[mm] the range of force activity on the hub

d PRt g shaft diameter of the range of the force activity
d,=l|——¢t+= +?+— [ #r2e22]
] 2 . -

4 = J(i Ch_go SJ N % 4 d ] hub diameter of the range of the force activity
F=2 T';UE [ 4] force on shaft

force on hub
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where:
T torque [Nm]
Fs force on shaft [N]
Fn force on hub [N]
Ka application factor
Ky wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [mm]
ds shaft diameter where force F s actuates [mm]
dn shaft diameter where force F g actuates [mm]
N number of grooves [-]
h height of groove
hs height of force point of action on shaft [mm]
hn height of force point of action on hub [mm]
b width of groove
t groove depth in shaft [mm]
S chamfer
P Dmins minimal allowable pressure (groove, shaft) [MPa]
P Dminh minimal allowable pressure (groove, hub) [MPa]

Minimum key length to transfer the torque

F K, o

1. Fixed connection: a)fanm = omms Mo N Ky K, [ ra2022]
F K, .8,
Lmjna = k}.g NoE X [ #oasaa]
b) Poming g IV Sy Sy
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L min = Min(L mins, L minh)

F K&,
2. Flexible connection:a)fanm "o A VE L [#2722]
L. .= PR -
b) Pouns i N K, K,
L min = min(L mins, L minh )
where:
Fs force on shaft [N]
Fn force on hub [N]
Ka application factor
Ky wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [mm]
N number of grooves [-]
hs height of force point of action on shaft [mm]
hn height of force point of action on hub [mm]
P Dmins minimal allowable pressure (groove, shaft) [MPa]
P Dminh minimal allowable pressure (groove, hub) [MPa]
Minimal Allowable pressure
1. Fixed connection: a)pmm: = L7 FEJEM z, [MFa]
Pam s = i £ [MPa]
) Lo by N K, K,
. . Fy K5
2. Flexible connectlon:a) Lome = ook N K. K. [#22722]
Pumi =7 .;gj;f.?m x, Ml

b)
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where
Fs force on shaft [N]
Fn force on hub [N]
Ka application factor
K+t wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d inside diameter of groove section [mm)]
N number of grooves [-]
hs height of force point of action on shaft [mm]
hn height of force point of action on hub [mm]
I+ active key length [mm]
Strength Check
P mins < P Ds
P minh < P Dh
where:

p minsminimal calculated shear pressure in shaft [MPa]
p minnminimal calculated shear pressure in hub [MPa]
pos allowable pressure in shaft [Mpa]

pon allowable pressure in hub [Mpa]

Simplified calculation

Minimum key length to transfer the torque

1. Fixed connection:
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2. Flexible connection: L, = . T m;s; Lo 5 [s22022]
7P oun -?-N-Km-ffw
where:
T torque [Nm]
Ka application factor
Ky wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [mm]
N number of grooves [-]
h height of groove
S chamfer
hst connection height hst=h -2 s [mm]
P bmin allowable pressure on supporting surface of shaft, groove, or hub [MPa]
Allowable pressure
1. Fixed connection: 7y, = 2103- Ky [MPa]
E-ff-f-w- K, K,
2. Flexible connection: zgs, = — T-10°-X, [ MPa]

—'f_r'E'N'Km'Kw
2 2
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where:
T torque [Nm]
Ka application factor
Kt wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [mm]
N number of grooves [-]
h height of groove
S chamfer
hst connection height hst=h -2 s [mm]
I+ active key length [mm]
Strength Check
P min < P Ds
P min < P bh
where:

p minminimal calculated h/2 pressure [MPa]
p s allowable pressure in shaft [Mpa]

p on allowable pressure in hub [Mpa]
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Key joints - formulas for English calculations

1
3
e~
3
3
NN
L
Transferred torque
T 30-550-P (b ft]
N
where:

P power [Ib ft]
n speed [rpm]

Calculation of Minimum Shaft Diameter

1. shaft inside diameter d > 0

i :3J16 T K -5, (in]
)

Tr-t, K
3 F

b) if d min<dn->d min=1.1 d n [mm]
) ifdmin<1.5dnh->dmin=1.5dn[mm]
2. shaft inside diameter d,=0

16-T-K -5
d . =3 22 [in]
7T, K,
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where:

dmin minimal shaft diameter [in]

dn  shaft inside diameter [in]

T torque [Nm]

Ka application factor

K¢ fatigue-life factor

Sv  desired safety

ta Allowable Shear Stress

S chamfer

p ominsminimal allowable pressure (groove, shaft) [MPa]

p ominnminimal allowable pressure (groove, hub) [MPa]

General calculation

d* b d _ the range of force activity on the shaft
o=, ———+i-———g [ix]
4 4 o
hk=h-hs-2s][in] the range of force activity on the hub
d Ty oa shaft diameter of the range of the force activity
fijz ——i+s +I+E [3.’3]

2 a . ..
4 - \((d e SJ Jrf:nI +§ (in] hub diameter of the range of the force activity

oo D12 force on shaft

force on hub

10
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[#:]

P Dmins

P Dminh

torque [Ibft]

force on shaft [Ib]

force on hub [Ib]

application factor

wear-life factor

application factor

load distribution factor

desired safety

shaft diameter [in]

shaft diameter where force F s actuates [in]
shaft diameter where force F g actuates [in]
number of grooves [-]

height of groove [in]

height of force point of action on shaft [in]
height of force point of action on hub [in]
width of groove [in]

groove depth in shaft [in]

chamfer

minimal allowable pressure (groove, shaft) [psi]

minimal allowable pressure (groove, hub) [psi]

Minimum key length to transfer the torque

1. Fixed connection:




AUTODESK INVENTOR 1581 0, (scwiipo Sesaid /0lyl Hguigil oozl

L min = Min(L mins, L minh)

2. Flexible connection:a)fmm S _;gj 5T i;:m ra [ix]
F K .5 .
s s sl
L min = min(L mins , L minh)
where:
Fs force on shaft [Ib]
Fn force on hub [Ib]
Ka application factor
K+ wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [in]
N number of grooves [-]
hs height of force point of action on shaft [in]
hn height of force point of action on hub [in]
P Dmins minimal allowable pressure (groove, shaft) [psi]
P Dminh minimal allowable pressure (groove, hub) [psi]

Minimal Allowable pressure

1. Fixed connection: a)pmjns =L ;‘,Em X, [psi]
b)pm*:;f.;zkﬂgf.l{fém.xf [ps]

2. Flexible connection:a)fmm = HFEHKEFSEEM = [i#]
b)pm*_ff ;;;}Emﬂw =]

12
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where
Fs force on shaft [Ib]
Fn force on hub [Ib]
Ka application factor
K+t wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d inside diameter of groove section [in]
N number of grooves [-]
hs height of force point of action on shaft [in]
hn height of force point of action on hub [in]
I+ active key length [in]
Strength Check
P mins < P Ds
P minh < P Dh
where:

p minsminimal calculated shear pressure in shaft [psi]
p minnminimal calculated shear pressure in hub [psi]
pos allowable pressure in shaft [psi]

pon allowable pressure in hub [psi]

Simplified calculation

Minimum key length to transfer the torque

1. Fixed connection:

13
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2. Flexible connection: Ly, = y, T :gi Lo 5 [i7]
E'pﬂ'?'N'K;ﬁ'K—w

where:

T torque [Ibft]

Ka application factor

Ky wear-life factor

Kw application factor

Km load distribution factor

Sv desired safety

d shaft diameter [in]

N number of grooves [-]

h height of groove [in]

S chamfer

hst connection height hst=h - 2 s [in]

P bmin allowable pressure on supporting surface of shaft, groove, or hub [psi]

Allowable pressure

. _ T 12 X, |
1. Fixed connection:  Fum =——— [pai]
SN K, K,
2 2
Tz F .
2. Flexible connection: Lyz = 3 7 = [pei]

Epﬂ o " w

14
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where:
T torque [Ibft]
Ka application factor
Kt wear-life factor
Kw application factor
Km load distribution factor
Sv desired safety
d shaft diameter [in]
N number of grooves [-]
h height of groove [in]
S chamfer [in]
hst connection height hst=h - 2 s [inm]
I+ active key length [in]
Strength Check
P min < P Ds
P min < P bh
where:

p minminimal calculated h/2 pressure [psi]
p s allowable pressure in shaft [psi]

p on allowable pressure in hub [psi]
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