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Method of Cutting Klingelnberg Spiral Bevel Gears by Using
Pseudo-Complementary Crown Gear

Yasuhiro IWAMOTO*®, Hisashi TAMURA and Katsuya TANIFU]JI

*3 Design Department, Omiya Plant, NICO Company, Niigata Engineering Co., LTD.,
1-405-3 Yoshinocho, Kita-ku, Saitama-shi, Saitama, 331-0811 Japan

A new method to cut the spiral bevel gears of Klingelnberg cyclopalloid system is proposed. The
feature of the cutter used in this method is the straight cutting edge whose extension line does not
pass through the cutter axis. The blade having a cutting edge can be made easily and its rake face
can be reground to sharpen the cutting edge with an ordinary surface grinding machine. In the
method, the pinion is generated with a complementary crown gear and the gear is generated with a
newly introduced Pseudo-complementary crown gear. The pseudo-complementary crown gear is the
generating gear whose pitch plane is not tangent to the pitch cone of work gear. The tooth (tool)
surface of each crown gear is made up with the above mentioned cutter. The availability of the
method is confirmed by trial gear manufacturing.
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Fig.1 Cutting edge of blade
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Fig.2 Tooth trace of complementary crown gear
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Fig. 3 Interference between tool surfaces
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zZ x ab ; Cutting edge of I.B (for pinion cutting)
0 ab'; Cutting edge of O.B (for gear cutting)

(a) Cutting edges of proposed method

Conventional LB 1B .
Plane surface passing through cutter axis (Zc,Z'c)

(b) Blades with cutting edge

(¢) Tool surfaces (loci of cutting edges)

Fig.4 Tool.surfaces (loci of cutting edges)
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Fig.5 Inclination of gear blank
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Fig.6 Pseudo-complementary crown gear and (work)
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Fig.7 Parameters of cutting edge

O.BLT#hzn&E% 255, 0.BrET 28T
WKOWTIE 7] 220 TKBIT 3, 72, BARO X
JWWX DRChALFBEXDhUhAL ERELRS Y
DrL, D, fFERMET S, ZLT, N % rill
FOOCHMNEAEIEOLTN E—HKE¥ 5,
&Y, APItBW»Tid v=01=0,vy=0,1=07T
Ho1b,

1 0 0
N(0, 0)2(0 cos 4 —sin A>N’(0, 0; 8)
0 sind cosd

R(6)D &Y g4 cERRICZES, &

7z, N(0,0), N'(0,0; B) Dy, 25> % % L Z 1 ny,

nznynzETHIE R(6)D y, z lRDOFELD 458
B DEFELTRODE>IRDOENS,
4(B)=tan™" (nz/ny)

—tan™! {n'z(/o)')/n'y(ﬁ')} ..................... (7)
Thbb, BR—ROFRGELID L AP ED, &
AR E RS TER IR E 5,

42 HYIYEREHE AR TRIREFEOFZH
BEREIZIE 7Y XN~V THDOEZ FERUT
BHoY, KEYIDEEFETT 2 L EOEEE 2 CTHRE
POBNG, A 7uof FARTEE ANELE
THYIDFRFEINTHEOT, KEVFDL ST S
AT EHTED), T LBNEZE
H 5,

(i) WEATY 22—V ms EFHHAT WIEH Ra
& DBEMRIE, FWHIKEYL v FHT WAL 7, WHE 2,
ET5L,

mszszShlm/Zl ............................... (8)

(i) RullB2 ms LHEMAETY 22— ma D

Rz, ZORKRBFI2R AR B LT SE,

Fig.8 Determination of machine distance Ma
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Table 1 Dimensions of gear

Pinion Gear
Number of teeth AW A 17 36
Pitch cone angle ni, N 25278 ° 64.722 °
Direction of spiral Left Right
Diameter of pitch circle  do 120 2541
Mean cone distance Rm 1215
Tooth width b 38
Spiral angle B 35°
Nomal module ma 5
Addendum ha 5
Whole depth h 11.25

Table 2 Cutter dimensions

Cutter radius re 100
1.B rake angle 3 15°
O.B rake angle £’ 8°
1.B pressure angle 4 21°
O.B pressure angle r’ 21°
Nominal module mno 5
End relief angle 3
EXB 4
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Fig.9 Determination of 7, AM, EXZ
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Table 3 Machine settings

Pinion Gear
Inclination of psuedo-c. gear A e 0.81°
Work draw iz —_— 1.72
Machine root angle n1, n2— A 25.28° 63.91°
Delta M AM 155.21° 351.12°
Spiral angle (convex) B 35°
(concave) B8° 35.25°
Tranverse module (at point P) ms 6.104
Machine distance (convex) Md 115.86
(concave) M'd 116.50
Angle (convex) o 49.76°
(concave) 6o 61.77°
Number of teeth (crown geér) Zr 39.812
Angle £ 7.18°
Radius of rolling circle r 12.927
Tau T 33.673°
Eccentricity - setting EXZ 4.12
AT
Generating line
P
s 20um
Rhul
* B
=0

/ 20pm
5
oP\ \
50
< \

S

V=n/lp

T=-n/Ip

Fig. 10 Clearance between tool surfaces
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Fig. 11 Cutters and blades (for right hand spiral)

Fig. 12 Manufactured gears
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