Design procedure of spur gearbox
The data provided by the user should be:

a. Theinput speed and the output speed (n, and ng)
b. The power required to be transmitted (P)
c. Calculate the transmission ratio i=Input speed/Output speed

Design steps:

1. Dimensions (Pinion)
a. Select a suitable module m in mm (3-10 mm medium load)
b. Select the number of teeth (N,=20)
c. Calculate the pitch circle diameter (d,=mxN,)
d. Calculate the diametral pitch py
2. Dimensions (Gear)
a. Calculate the number of teeth of the gear (Ng=N,xi)
b. Calculate the pitch circle diameter (dg=mxNg)

3. Force Analysis and torque estimation
a. From the input speed or the outputs speed and the given power calculate the torque
(P=Txw)
b. Calculate the tangential force Fi=2xT,/d,
c. Calculate the radial force F,=F, tan(a), (a=20°)

4. Check on Bending Stress
a. Use the AGMA equation as follows:

o = (Fep/b) K,

Where Ky=K,K,KKmKs/)
b: the teeth width in mm
Ko

K, : size factor can be taken as 1
Km: Load-Distribution Factor (1-1.2)



Kg: Rim thickness factor (1-1.8)
J: Bending strength geometry factor (0.3-0.35)

5. Calculate the bending factor of safety

o SiYn/(K Ky
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Where

S:: allowable fatigue bending stress

Yy is the stress cycle factor for bending stress (1.5:3 depends on the surface hardness)
K;=1 for normal operating temperature

Kg: Reliability factor use the side table
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6. Calculate the contact stress
O = p\l't p c

Where K.=K,K,KKmKs Cy/T
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For steel pinion and steel gear E,=Ec210 GPa and v,=v=0.3
C: is the surface condition factor=1
I : is the geometry factor for pitting resistance=0.1-0.2

7. Calculate the contact stress factor of safety

¥
ScZyCn/(KrKp)
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Sc: Allawable contact stress
Zn: 1.1
Cy:1-1.14



Table 14-4

! y § c f ot I O ~ ~T o~ ~
Repeatedly Applied Ber ding Strength 5, for lron and Bronze Gears of 107 Cycles and 0.99 Reliability
= ANISL/ACMA 2001004

Allowable Bending
Typical Minimum Stress Number, §,.°

Surfoce Hardness?

ASTM A48 arov Closs 2C As cost Rt 5000
CX3 Te0n Class 3 As cost 174 HB 8500
Closs 40 As cost 201 HB 13 000
ASTM AS536 ductile Grode 60-40-18 Anneciad 140 HB
\nCauRar] iron Grode B0-5 506 Gluen and 179 HB 0
femperad
Grode 100-70-03 Quenched and
jemperad
>ode | )2 Quenched ond 269 HB 311 00044 000
temperad
Bronze Sond cost 570
ASTM B-148 Heat raated 23 600

Alloy 954

Repeatediy Applied Confoct Strength S, 10 7 Cycles and 0.99 Reliability for fran and Bronze Gears

Source: ANSI/AGVA 2001-D04

Allowable Contact
Typical Minimum Stress Number,® S_,
Surfoce Hardness? -

ASTM A536 ducfile Grode &0-40-18 Annealed 140 HB
[nedular] iron Grode 80-55-06 Quenched and 170 HB

Grode 100-70-03 Quenched ond 220 HB 92 000-112 000

tempered

Bronze — Sand cast Minimum S=asile 30 000

srength 40 000 ps

ASTM B-148 Heat reated Minimum iensite 65 000
Aoy 954 strength 90 000 o=




