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Types of worm gears
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Nomenclature and basic relations (1)
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Nomenclature and basic relations (2)
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Geometry of worm gear sets

Recommended pressure angles and tooth depths for worm gearing

Lead Angle A, Pressure Angle

deg ¢n, deg :

Quantity Symbol
0-15 1421

15-30 20 Addendum a 0.3183p, 0.3183p 0.286p,

30-35 25 Dedendum b 0.3683p, 0.3683p, 0.349p,

3540 25 Whole depth hy 0.6866p, 0.6866p, 0.635p,
40-45 30 *The table entries are for a tangential diametral pitch of the gear of P, = 1.

ﬂ’ﬂ&dﬁ’&ﬁ’%ﬁd‘sz%’i’]d Normal and Face Width of Worm Gear

trans. pressure angle and Lead angle
e— F; —>] F . (d2 d2 )1/2
G — Yow YUw

tang = tan¢, cosA
d,y: Outside diameter of worm

d,, =d, +2a




Forces in worm gear set (1)
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Forces in worm gear set (2)
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Efficiency (1)
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Efficiency (2)
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Friction coefficient

Representative values of the coefficient of friction for worm gearing

B: high-quality materials, ex: case-hardened steel worm-phosphor-bronze gear

A: used when more friction is expected, ex: cast-iron worm-cast-iron worm gear
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Coefficient of friction, f
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Sliding velocity Vg, ft/min
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Vi

Sliding velocity Vs =
cos A

V-« pitch-line velocity of the worm




Self-locking worm gear set
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Stress in worm gear teeth

UnGagwansantanizWuuad worm gear LNTIZINREIVDIOIRUEUAZULTILIINIT WAZA2

VHAUNNILNININNIRQNUTINTINT worm gear

w
Bending stress in the gear teeth O = —d U.S. customary units

yip,

: dynamic load on the gear teeth

Wd
y : Lewis form factor
Approx. Lewis form factor for worm gear teeth _

F :Face width of the gear

¢, (deg.) D, :normal circular pitch

14.5 0.100
20 0.125 @
25 0.150 7id . cos A

= pCcosA =
30 0.175 bn =P Ng



Dynamic load W, and Face width F

Dynamic load

The dynamic load can be estimated from Wd = WGt/Kv

K, =1200/(1200+v,.)

Ve =7Dn; /12 Pitch line speed of the gear (ft/min)
D, : diameter of gear (inch.)

ng . angular velocity (rpm)

Face Width of Worm Gear

The actual face width should be used up to a maximum of 0.67d,




Stress & Material

Bending stress in the gear teeth

o Wd < Fatigue strength of the
prn material of the worm gear
Fatigue strength
(psi)
Manganese gear bronze 17,000
Phosphor gear bronze 24,000
Cast iron 0.35 X ultimate

strength



Surface durability of worm gear drives

Rated tangential load, W,

VVtR = CSd(O;BF;CmCV U.S. customary units

dG : Pitch diameter of the wormgear (inch) C g : materials factor

F o - Effective face width (inch) Cm : ratio correction factor

Cv : velocity factor

Effective face width Fe

® Use the actual face width of the worm gear up
to the maximum of 0.67d,
® For larger face width, use F, = 0.67d,

because the excess width is not effective



Material factor Cy

ANN1TATHA9 I5Lia Bronze gear PUNL worm TIN surface hardness of 58 HRC minimum

Sand-cast Bronzes:

Ford.>25in C;=1189.636-476.545log,,(d;)

Ford;<25in C;=1000

Static-Chill-cast or Forged Bronzes:

Ford,>80in Cs=1411.651—455825log,(d,)
Ford;<8.0in C;=1000

Centrifugally Cast Bronzes:

Ford,>25in  C;=1251.291-179.750lo0g,,(d;)

Ford;<25in  C;=1000



Material factor Cy

Bronze gear with worm having surface hardness of 58 HRC minimum
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Ratio correction factor C, KRS

C_ can be computed from the following formulas

For gear ratio, m, from 6-20 C, =0.0200(-m; +40m, —76)" +0.46
For gear ratio, m, from 20-76 C, =0.0107(-m_ +56m, +5145)"

For gear ratio, m_ > 76 C,=1.1483-0.00658m,
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Velocity factor C,

C, depended on the sliding velocity, and can be computed from the following formulas

For V, from 0-700 ft/min C, = 0.659¢ 0175

For V¢ from 700-3000 ft/min C, = 13.31'VS(_°‘57I)

For V. > 3000 ft/min C =65.52- VS(—0-774)
VW

Sliding velocity Vs =
cos A

V- pitch-line velocity of the worm



Velocity factor C|

Velocity factor, ¢,
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Design of the worm gear set

Actual tangential load W, 3z¢a89%aani1 Rated tangential load W,

o
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RUNIINULRAI LT LN ZI=UUNL D% smooth systems TINABANNINTINNIUIILLILY LA
ANIVFNB LU T LIINTEUND FIN9Iuikasnidn 10 T ludd ol

tlgluniziduings nianmsvinuldls smooth systems vzdasgms factor 6199
Wl 1w LWN Overload factor

mM3iian Lead angle Adstianlugadszininwgs tavaadynimyszuioanusan
NnzaiiaInuan davirlalagiiudwiutn (Number of worm threads) 284612
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