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Abstract

Worm gear sets can conquer the tooth
undercutting problem, which occurs due to
the small number of teeth of conventional
gear sets with some special modules.
Besides, worm gear sets can provide high
gear ratio which spur and helical gear sets
can not offer. In the mean time, the worm
gear set can increase the contact ratio which
not only improves the orientation precision
and transmission stability, but also increases
the loading capacity of the worm gear set.
These characteristics enables the worm gear
set to be apply to various transmission
systems. In order to increase the contact
ratio of a worm gear set, the worm gear is
generated by a worm-type hob cutter with a
non-ninety-degree crossing angle. This kind
of worm gear generation increases the

contact ratio of worm gear sets, and makes
the transmission mechanism more compact,
and provides a higher loading ability.

This is the first year’s research report
of a three-year NSC research project. In this
research, a mathematical model for the
worm gear, which is generated by a fly
cutter, meshes with the ZK type worm with
a non-ninety-degree crossing angle is
developed based on the theory of gear
generation and the technique of computer
aided design. According to the developed
mathematical model of the tooth surface, the
conditions of tooth undercutting can be
obtained and the undercutting line on the
tooth surfaces can be calculated and plotted.
Keyword : Theory of Gear Generation, Fly
Cutter, Grinding Wheel, ZK-type worm,
Worm Gear Set, Tooth Undercutting,
Contact Ratio.
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1% 2w N
#E % & #(T)) 3
Brdniz v B4 & (a,) 20°
Bk Az & (1) 30°
B e ofi(m,) 4.619 mm
B & 125 (r,) 20.0 mm
#EE & L A2(r) 12.0 mm
Wate H = & B2 HAe(p) (6.928mm/rad
Bk 21 B2 ¢ o FE(A) [32.0 mm
- WREAIE 7 SR < Sk
B e B = 3
B S % 4, %
R i e > v < 3%
MR R 2 4k (y) |45
a2 Y14 (f) 15°
YR 2 & [F1 2 f(r,) 60.045 mm
PosEE(S) 72.045 mm
5 i #e(T,) 29
E 7% (T, 3
E7 R A(a) 20°
E7OEAR A (L) 30°
B 7w fied(m) 4.0 mm
7 OE L () 12.0 mm
F7 Hi & R2 HAR(p) |7.255mm/rad

# = (a)fh 2 & 45.0°FF y, 2 % 1t (H = mm)

P
£ 5

a =14.5°
7 =45.0°

a =20.0°
7 =45.0°

Z

3539 WR

WL

WR

-25.0 | 14.792 | 15.466

16.492

17.575

-20.0 | 14.433 | 14.920

16.099

16.872

-15.0 | 14.154 | 14.488

15.797

16.323

-10.0 | 13.961 | 14.169

15.592

15.919

-5.0 | 13.860 | 13.960

15.495

15.651

0.0 | 13.858 | 13.858

15.512

15.512

5.0 [ 13.960 | 13.860

15.651

15.495

10.0 | 14.169 | 13.961

15.919

15.592

15.0 | 14.488 | 14.154

16.323

15.797

20.0 | 14.920 | 14.433

16.872

16.099

25.0 | 15.466 | 14.792

17.575

16.492




# = (b)fh < & 45.0°pFy, 2 % 1t (H = :mm)

# 7 (a)fh 4 60.0°PFy, 2. % it (¥ = :mm)

) o a =25.0° M o145 @ =20.0°
o ¥ =45.0° ¥ =45.0° 3 7 =60.0° 7 =60.0°
Z 1539 UoR uyp UsR Z usp UsR uyp UoR
-25 | 17.520 | 18.865 | 18.744 | 20.420 -25.0 | 18.220 | 19.952 | 20.142 | 22.592
-20 | 17.104 | 18.059 | 18.301 | 19.485 -20.0 | 17.130 | 18.094 | 18.995 | 20.362
-15 [ 16.786 | 17.435 | 17.965 | 18.766 -15.0] 16.213 | 16.688 | 18.028 | 18.701
-10 | 16.575 | 16.976 | 17.744 | 18.238 -10.0 | 15.506 | 15.700 | 17.280 | 17.557
-5 16.479 | 16.670 | 17.650 | 17.886 -5.0 | 15.056 | 15.114 | 16.804 | 16.888
0 16.507 | 16.507 | 17.694 | 17.694 0.0 | 14910 | 14.910 | 16.654 | 16.654
5 16.670 | 16.479 | 17.886 | 17.650 50 | 15.114 | 15.056 | 16.888 | 16.804
10 | 16976 | 16.575 | 18.238 | 17.744 10.0 | 15.700 | 15.506 | 17.557 | 17.280
15 17.435 | 16.786 | 18.766 | 17.965 15.0 | 16.688 | 16.213 | 18.701 | 18.028
20 | 18.059 | 17.104 | 19.485 | 18.301 20.0 | 18.094 | 17.130 | 20.362 | 18.995
25 18.865 | 17.520 | 20.420 | 18.744 25.0 | 19.952 | 18.220 | 22.592 | 20.142

#om (a)ph & 30.0°FFy, 2 & (4 = :mm)

# I (b & 60.0°FFy, 2 % 1 (¥ = :mm)

P o145 o =20.0° B =050 o =25.0°

53 7 =30.0° 7=30.0° 53 7 =60.0° 7 =60.0°

Z Uz WR Uz UsR Z Uy UoR Uz UoR
250 | 12.078 | 12.254 | 13.474 | 13.751 25 |21.308 | 24.090 | 22.691 | 25.786
220.0 | 11.988 | 12.125 | 13.375 | 13.591 220 [20.120 | 21.684 | 21.453 | 23.214
215.0 | 11.921 | 12.022 | 13.302 | 13.461 15 [ 19.118 | 19.893 | 20.410 | 21.289
210.0 | 11.877 | 11.944 | 13.257 | 13.362 210 | 18.345 | 18.664 | 19.605 | 19.971
5.0 | 11.857 | 11.890 | 13.240 | 13.292 5 [17.851 | 17.950 | 19.092 | 19.206
0.0 | 11.861 | 11.861 | 13.252 | 13.252 0 |17.699 | 17.699 | 18.936 | 18.936
50 | 11.890 | 11.857 | 13.292 | 13.240 5 | 17.950 | 17.851 | 19.206 | 19.092
10.0 | 11.944 | 11.877 | 13.362 | 13.257 10 | 18.664 | 18.345 | 19.971 | 19.605
15.0 | 12.022 | 11.921 | 13.461 | 13.302 15 | 19.893 | 19.118 | 21.289 | 20.410
20.0 | 12.125 | 11.988 | 13.591 | 13.375 20 | 21.684 | 20.120 | 23.214 | 21.453
25.0 | 12.254 | 12.078 | 13.751 | 13.474 25 | 24.090 | 21.308 | 25.786 | 22.691

Zow (b)dh & 30.0°PFy, 2 % (¥ i :mm)

ik
#a

a =22.5°
7=30.0°

a =25.0°
7=30.0°

Z

UL WR

UL WR

-25

14311 | 14.656

15.307 | 15.739

-20

14.206 | 14.474

15.195 | 15.531

-15

14.130 | 14.327

15.115 | 15.361

-10

14.085 | 14.214

15.068 | 15.230

-5

14.069 | 14.133

15.056 | 15.135

0

14.085 | 14.085

15.078 | 15.078

5

14.133 | 14.069

15.135 | 15.056

10

14.214 | 14.085

15.230 | 15.068

15

14.327 | 14.130

15.361 | 15.115

20

14.474 | 14.206

15.531 | 15.195

25

14.656 | 14.311

15.739 | 15.307
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