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e (,;Luz 2 ?K = P“ = C\Xt"\‘ P.‘l—gL
(15-39)
(15-40)
2.157p, B )
= 0.6866p, p. = 0.16in
b = 2.200p, _ . (15-41)
=T 40,002 = 0.7003p, + 0002 p, < 0.16in
+The worn side diameter d, is
d, = dwt 2a (15-42)
4+The worm root diameter d. is 2
d, = dui— 2b (15-43)
~ -ge :
D, =0+ 2a (15-44)
da
D, =0= 2 (15-45)
§=The clearance ¢ is 3
c=b—a (15-46)

4 The worm face width (maximum) (Fy)g,, i€

D 2 2
(FW)maxzz\/<T') —(g—a) = 2\ 2Da (15—47)

which was simplified using Eq. (15-44)5The worm-gear face width Fg is €
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l ‘: | ( H> e | Figure 13-42 0.10

Representative values of the
coefficient of friction for worm
gearing. These values are based

0.08

on good lubrication. Use curve 006

B for high-quality materials,
such as aGase-hardened steel
worm mating with a phosphor-

0.04

Coefficient of friction, f

bronze gml’;“Usc curve A when 0.02
30 CUVE 7 whehl

more friction is expected. as

with u&.‘:sl-imn worm mating 0

0.15 V,=0
f=1{0.124 exp(—0.074V?%¥) 0 < V,= 10 ft/min  (15-38)
0.103 exp(—0.110V?*%) + 0.012  V, > 10 ft/min

with a cast-iron worm gcar) 0 400 800 1200 1600 2000

Sliding velocity Vi, ft/min

%—l_o pn«-c) Ha Q\lou)qut ‘—q«ﬁen‘—\'a.‘ pbfcf; CE&)_& %

d;»}« = Cs Cwm G éjo'g L‘
To F.J CCQ“;

The"]-Jarameters in Eq. (15-28) are, quantitatively,

4+ To £id(Ca

0.02\/—m% + 40m; — 76 + 0.46
C, = 4 0.0107V —mk + 56mg + 5145
1.1483 — 0.006 58mg
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C, =720 + 10.37C° C=3in (15-32)
«—For sand-cast gears.5 (D = Afj
1000 C=3 D,=25in
= ] (15-33)
1190 — 477 log D,, C=3 D, = 25in
— For chilled-cast gears2 D= 63
C_{mm C>3 D,=28in -
T 1412 — 45610gD,, C=3 D,>8in
_*For centrifugally cast gears, s D -~ = Jb
1000 C=3 D, =251
- { m . (15-35)
1251 — 180 log D,, C=3 D, = 25in

The ratio correction factor C,, for gear ratio mg is given by ™Mg= \,R = %Q,

20 mg=76 (15-36)

g = ?6
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To Fd(C:
The velocity factor C,is given by
0.659 exp(—0.0011Vy) V, < 700 ft/min
C, =< 13.31 v, %7 700 = V, < 3000 ft/min (15-37)
65.52 v, 0T V, = 3000 ft/min
“'TLa ‘-We,u.c oﬁ H-e, Worwm -9eac e \T3 = Ej%.d&]
= (_:)orm geafl epﬂ'c(cnf}, 3 Powor |ossgs %
de ML&MD—S )
cos ¢, — ftan A
ew = $n S (15-54)
cos ¢, + fcot A
+ T em‘ccc‘.g@ﬁ@gu_%g@s :
cos — fcot A
Lk R (15-55)
cos ¢, + ftan A
xTo ensure that the worm gear will drive the worm.g
Sfsae = cos ¢, tan A (15-56)
(M
AThe heat loss rate Hy,. from the worm-gear case in ft - Ibf/min iss
H\ = 33000(1 — ¢)H;, (15-49)
Alhe temperature of the oil sump f, is given by$
Ho 3300001 — e)(H);
(o=, + o = d=on (15-51)
hcrA herA
—‘*—)\M&’ M + 0.13 no fan on worm shaft
6494 ‘ ’
ficr = " (15-50)
Y o L013 fan on worm shaft
3939
o A'.s\-“\'é\
Lakera) Comler <
e «@ = 43.20C"7| Cin*3 (15-52)
tc. = Qw\‘a.'en" ‘-c»-.p. ¥aY EFOJ
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where(pn = P, COS )t) and v is the Lewis form factor related to circular pitch. For ¢, =

Dn = 14.5%, y = 0.1003¢, = 20°, y = 0.125?@, =25°%y= 0.150%@ =30°%y = 0.175§
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Table 15-11

Wear Factor K, for
Worm Gearing

Source: Earle Buckingham.
Design of Worm and Spiral
Gears, Industrial Press,
New York, 1981.

. 3 Use N I'GUGS

Material Thread Angle ¢,
14° 20° 25°
Hardened steel® Chilled bronze 90 125 150 180
Hardened steel® Bronze 60 80 100 120
Steel, 250 BHN (min.) Bronze 36 50 60 72
High-test cast iron Bronze 80 115 140 165
Gray iron’ Aluminum 10 12 15 18
High-test cast iron Gray iron 90 125 150 180
High-test cast iron Cast steel 22 31 37 45
High-test cast iron High-test cast iron 135 185 225 270
Steel 250 BHN (min.) Laminated phenolic 47 64 80 95
Gray iron Laminated phenolic 70 96 120 140

*Over 500 BHN surface.
For steel worms, multiply given values by 0.6.
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Table 15-9

Largest Lead Angle
Associated with a
Normal Pressure Angle

¢, for Worm Gearing

Table 15-10

Minimum Number of
Gear Teeth for Normal
Pressure Angle ¢,
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