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A Study on the, Tooth Profile and Strength of
WILDHABER-NOVIKOV Gear for high Power Transmission

Sang-Hoon Choe. Yoong-Woo Park. Kab- Young Yoon

Abstract

The WILDHABER-NOVIKOV gear, one of the circular arc gears, has the large contact
area between the convex and concave profiled mating teeth, moves from one end of the
tooth to the other axially making a face contact. Hence it provides a large load capacity
than the Involute gear and still satisfying the law of gearing.

In order to analyze the gear stress, a photoelastic investigation was carried out. Photo-
elastic model of the WILDHABER-NOVIKOV gears were made of Araldite CT200 in
this investigation.

For both the many teeth gear and the few teeth gear segments, External gears of all
addendum type WILDHABER-NOVIKOV gear and the INVOLUTE gear were tested.

Included were the models with various profile raddi at the same pressure angle 20°
and module 13.5. The flank stresses and fillet stresses of these gears were observed in
each case and compared with those of gears.

From this investigation, the following results were obtained.

A.In the case of having many teeth gear: As the profile radius is increased, the fillet
stresses of the WILDHABER-NOVIKOV gear become the same or less than that of
the INVOLUTE gear, and the flank stress becomes smaller than that of the INVOLUTE
gear. Therefore the better design condition is satisfied with a large profile radius.

B. In the case of having a few teeth gear: As the profile radius is increased the flank stress
of WILDHABER-NOVIKOV gear becomes smaller than that of the INVOLUTE gear,
but the fillet stresses become larger than that of the INVOLUTE gear. Therefore
the larger design condition is satisfied with small profile radius.
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Fig. 1. Experimental apparatus
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Fig.2. All addendum type gear from of Wildhaber-Novikov gear

2-2. BB AF
BE B2 o524 20° ZHE  13.5 9
L HERE FE T R2A olMe oo

Undercut o] WA == oF Zpn@rel 27 44
2} Undercuto] sl L@H 7loq A
ok ol vl Hae4 A Agmm
Rz H olgel] whFe] 9MEE dhglon o

Iavolute 7jof ol tf 3-3}i= [@— qted 2},

ERPEt

Zb4= All addendum type

87

Wildhaber - Novikov 7]¢{¢] ]9 =271
BWESE U7 et Wslgto e AdJEur
AL 2wgY 1.1.5, 1.75 2 f&7t= W3
A7 FEY Aol Wheel o) g &Z54lA
(P2) & shiole] wEIEUE (p)) Y 1.1
B2 3L sualy o] FAlE TEY LS
B2 33t a3 5l 12 3=t

2y g oclgel met ol 27 fE] BMIK
7le1ql A-$-9] #3zhe Table. 13 Za ol
T7F 9B DEB 7ol AL+ Table, 2



Tab. 1. Dimensions of the gear models (Many teeth gear z=27)

Gear Type Model 1| Model 2
( Involute (Wildhaber - Novikov Gear )

Parameter Gear) |oy,=1m |p,=15m|0;=1.75m | p, =2m
Module m 13.5 13.5 13.5 13.5 13.5
Pressure Angle a 20 20 20 20 20
Pitch Cirele Dia(Pinion) | D, 364.5 364.5 364.5 364.5 364.5
Pitch Circle Dia (Wheel) | D, 364.5 364.5 364.5 364.5 364.5
Profile Radius (Pinion) 0, - 13.5 20,25 23.625 27
Profile Radius (Wheel) O - 14.85 22.275 25.985 29.7
Tooth Thickness(Pinion) | T, 23 24.975 24.975 24.975 24.975
Tooth Thickness (Wheel) | T, 23 16.65 16.65 16.65 16.65
Addendum (Pinion) ha; 13.5 13 18 20.5 22
Addendum(Wheel) ha, 13.5 - - - -
Dedendum(Pinion) hf, 17.5 - - - -
Dedendum(Wheel) hf, 17.5 15 18.5 22 25
Face With b 6 6 6 6 6
Fillet Radius rf 4 4 4 4
Tab. 2. Dimensions of the gear models (A few teeth gear z=9)

Gear Type Model 3 Model 4
(Involute ( Wildhaber - Novikov Gear)

Parameter Gear) | py=1m |[p,=15m| 0,=1.75m| p, =2m
Module m 13.5 13.5 13.5 13.5 13.5
Pressure Angle a 20 20 20 20 20
Pitch Circle Dia(Pinion) | D, 121.5 | 121.5 121.5 121.5 121.5
Pitch Circle Dia (Wheel) | D, 121.5 121.5 121.5 121.5 121.5
Profile Radius (Pinion) 0, - 13.5 20.25 23,625 27
Profile Radius (Wheel) P, - 14.85 22.275 25,987 29.7
Tooth Thickness(Pinion)| T, 23 24.975 24.975 24.975 24.975
Tooth Thickness (Wheel ) T, 23 16.65 16,65 16.65 16.65
Addendum(Pinion) ha, 13.5 13 18 20.5 22
Addendum(Wheel) ha, 13.5 = - - -
Dedendum(Pinion) hf, 17.5 - - - -
Dedendum (Wheel) hf, 17.5 15 18.5 22 25
Face With b 6 6 6 6 6
Fillet Radius ri 4 4 4 4

88




s IRRT B € L Vol. 1, N 3, 1984.

3. EBER

2 1 &L

4] Involute 7]ofol =

ber - Novikov

ke 20 kg

]’ ’é“ ffﬁﬁﬂ/‘] A

ol 27 fE]l A mulef
Pitch Btoll, Wildha-
Zletel AeE AEF T
2 o &5
o AEhre] vebuls ABM FHe 249l
4l A+ Fig, 33 #o] vetviz ®l 241

¥+ Fig. 49 #o] eyl

olw o] FIrel FHAE Hstd Ta-
ble 33 Zrc}p = 4 @?X 7ol 8l ol 9f@al
2l 3,446 20 ks T8 ERAZ-E @ ¢
BEfre Febe fﬁﬁ%ﬁ T mW3
A= Fig. 53 #eo] Jepvba, w4l
$-& Fig, 6 3 o] viepylel

olwje] KEhre] T AE HAstw Ta-
ble 4 9} e}

ol 2

Fig. 3. Fringe pattern of model 1

Fig. 4. Fringe pattern of model 2

Tab. 3. Fringe order of the each part of the involute and Wildhaber-Novikov gear in many
teeth gear (z=27)

Specimen Fringe Order
Model Module Pinion Wheel
. . - . - - Contact
No, Profile Radius | Tension|Compressive| Tension|[Compressive
Model ] .
(Involute) M =13.5 3 3.5 3 3.5 11
Model 2 o = 1 m 2 1.5 2.5 1.5 5
(W-N) o, = 1.5 m 3 2 3.5 2.5 4
o= 1.75m 3 2.5 3. 2.5 3.5
o= 2 m 3.25 3.5 2.5 2 3
gtsd, Involute 7jof e} W-N 7]oje| =] oF 4 9l3 Fig, §oll4 YL ol W
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Tab. 4. Fringe order of the each part of the involute and Wildhaber-Novikov gear ina few
teeth gear (Z=9)

Specimen Fringe Order
Model Module Pinion Wheel
; - - Contact
No, Profile Radius | Tension|Compressive| Tension [Compressive
Model 1
(Involute) M =13.5 6 5 6 5 12
Model 2 o = 1 m| 2 1.5 3 2.5 5
(W-N) =15 m 2.5 2.5 4.5 3 4
o= 1,75 m 3 3.5 6 5 3.5
o= 2 m 3.5 4,5 9 7 3

Fig. 7. Contour stress in the pinion of in- Fig. 8. Contour stress in the pinion of Wild-
volute (Z=27) haber-Novikov gear (Z=9.Profile radius
01=1.5m)
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