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Since developing Japan's first broaching machine in the late 1920s,
Fujikoshi has developed a variety of tools

and machine tools to handle advancements in production systems.
Fujikoshi continues to lead the way by developing machining systems
that integrate tools and machines.
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Materials and Coating of Gear Cutting Tools

Tool Material Hobs | Gear Shaper Cutters Shaving Cutters Forming Racks Features
HSS HSD O Toughness Up
SKH51 A A @) Toughness Up
SKH55 @) @) Standard
FM34D O Crater Wear Resistance
FM29A O Wear Resistance
FM23A @) Wear Resistance
Power HSS FAX31 (@)
FAX38 O O A Heat Resistance
FAX55 AN AN Wear Resistance
Carbide @)
Surface Treatment Nitride @) @)
TiN @) @) O
Dual @) @) O
Hardened Steels
50HRC~ CBN :
Hybrid
TIAIN Multilayered Coating TIAIN Multifunctional
AG Coat Multilayer Composite Flm  Surface
Hardened Steels Aqua Coat Modification
40HRC~ Tic Dual Coat +
GS Hard Coat Multi-element
TINH+TIC TICN Multilayered ~ TICN Multilayered : & Multilayer
Coating Coating Hybrid - Film
TicN Platina Coat UG Coat Surface Modification +
Carbon Steels SG Coat Rigid Film
Cast Irons
TiN G Coat
'80 '85 '90 '95 '00 '05
Generation
Coating Technology Creation Compound - Multilayer * Increase of Film Hybrid

NACH)I’s coating technology developed from research on physical

vapor deposition (PVD) ion plating. By using the peculiarities of
ionization acceleration technology, surfaces can be coated with
multiple layers of TiN, TiC and TiCN.

The tool life of coated products are extended to five times those
of uncoated products because the coatings have very good wear
resistance and solvent resistance.

It makes high speed and high performance possible and greatly

reduces total costs.

Performance of Dual Coat Hob
(mm)
03 L TiN Coat
- o
3]
D
= 02|
m Dual Coat
>
01 r
| | | |
0 1000 2000 3000 4000
Number of Gears
Hob ®95XL150X@31.75, 3Thread, RH, 12Number of Teeth, FM34D
Workpieces m1.76XPA17.5°X30TX30RH, Tooth Width18mm, SCr420, 150HB
Cutting Condition : Cutting Speed V=150m/min, Feed F=2.0mm/rev, Cutting Face
Non Coat, Dry Hobbing







Parallel Side Spline Hobs

s, W 2

' ' g 2

Standard Dimensions Ll g
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This table shows standard hob dimensions to manufacture parallel side [ T ——— 3

spline. !j ﬂ-l I'J 1‘] ll'!l ¥ 0]
i k

Parallel Side Spline Generating Curve

5

- L o
d
2
Unit : mm 8
C
Hob Dimensions Spline Dimensions (JIS B 1601-1996 J Type) 2
. a
Bonla) Dia. Type 1 Type 2 %
Size Outside Dia. OAL =
D L No. of | Minor | Major | Width Chamfer No. of | Minor | Major | Width Chamfer ﬁ
Type A |Type B | Spline | Dia. Dia. Spline | Dia. Dia. S
N d D B f N d D B f T
(0]
11 11 14| 3 =
12 | n
_ 18 | 60 60 22 | 22205 18 16 | 3.5 s
16 - 16 20| 4 03 2
18 18 2| 5 ‘ 3
21 21 25| 5 g
23 23 26 6 23 28| 6 e
26 26 30 6 26 32 6
28 75 75 27 126.988 28 32 7 28 34 7
32 32 36 8 0.3 32 38 8 0.4
36 36 40 8 6 36 42 8
42 42 46 10 42 48 | 10
46 6 46 50 12 46 54 | 12
52 % 90 82 |31.75 52 58 14 52 60 | 14
56 56 62 14 56 65 | 14
62 115 118 82 3175 62 68 16 62 72 | 16 0.5
72 72 78 18 72 82 | 18
s — 135 175
82 40 | 38.1 82 88 20 0.4 82 92 | 20
92 145 190 92 98 22 ’ 92 102 | 22
32 32 36 6 32 38 6
36 75 75 27 126.988 36 40 7 36 42 7 0.4
42 42 46 8 42 48 8
46 8 46 50 9 8 46 54 9
52 52 58 10 52 60 | 10
56 95 90 32 |31.75 56 62 10 56 65 | 10
62 62 68 12 62 72 | 12
72 72 78 12 0.5 72 82 | 12 0.5
82 82 88 12 ’ 82 92 | 12
92 10 92 98 14 10 92 102 | 14
102 115 118 82 8178 102 108 16 102 112 | 16
112 112 120 18 112 125 | 18
With Semi-topping With Lugs With Full Radius
Hob Hob Hob
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Roller Chain Sproket Hobs Standard Dimensions

Roller Chain Sproket Hobs
Standard Dimensions

This hob is used to manufacture sproket wheels according to ANSI B29.1,
ASA B29.1, DIN 8196, JIS B 1802, BS 228, and this table shows standard
hob dimensions.

.-'1'4"'-!".
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Basic Rack Tooth Profile (JIS B 1802 S Type)
CP
ok cP
2 2
Q W Tip
o
G
Bl R ‘ Vi
T ~J (
bt
(_)i [~y )/\\ 0, ! <
- 2 F
Pich Line E Root
Unit : mm
Hob Dimensions
Chain Pitch Roller Dia. Bore Dia.
(CP) RD; Outside Dia. Overall Length d No. of Flutes
D L N
Type A Type B
6.35 3.3 60 60
5.08 22 22.225 12
9.525 65 65
6.35
7.77
12.7 75 75
7.94
15.875 10.16 85 90 27 26.988 10
19.05 11.91 90 105
25.4 15.875 110 125
31.75 19.05 120 140 32 31.75
38.1 22.225 130 170
44.45 25.4 160 190
50.8 28.575 170 210 40 38.1 g
57.15 35.72 190 240
63.5 39.688 210 260
50 50.8
76.2 47.625 240 310

:
3

JIS B 1802 Type S
ASA B29.1 Type 2
ANSI B29.1

JIS B 1802 Type U
ASA B29.1 Type 1

DIN 8196 ¢:24°
BS228 :25°
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Gear Shaper Cutters

Gear Shaper Cutters

Gear shaper cutter is the gear cutting tool for generating the gear teeth.
The both gear and cutter are mounted on the gear shaper machine. Then a
symmetrical motion of rotation and reciprocating generates the gear teeth.
1. Generating internal gears and shoulder gears

2. Generating omitted teeth, combined one or variable tooth thickness.

Gear Cutting Tools

Gear Shaper Cutters

Gear Shaper Cutter
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Gear Shaper Cutters Nomenclature

Feature and Nomenclature of Gear Shaper Cutters

Addendum ) )
Whole Depth Pitch Circle Datum Face

Radial Relief
Angle

Dedendum
Tooth Space

Side Relief Angle

Chamfer Z
* T

AY

//i/ \Inner Face\

Rake Angle Counter Bore Diameter

Tip Chamfer

Right Tooth

OAL

Tooth Flank

Left Tooth

[2)
1)
[0}
Pitch Circle Diameter <
£l o
o ©
Outside Diameter =
o| 8
) S| =
Cutting Face s8]
[9)
€
>
o
O
Face Angle

Downhill Side

Sharpening Angle
Uphill Side P 9Ang

Helix Angle —i

Helical Gear Shaper Cutter
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Gear Cutting Tools
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Gear Cutting Comparison and Types

Gear Shaper Cutters

Gear Cutting Comparison of Gear Shaper Cutter and Hob

Work Gear Gear Shaper Cutters Hobs
Tooth Width Thin thing Thick thing
Type Suitable for cutting of internal gear and Shoulder gear Cutting of internal gear and Shoulder gear is not possible
Accuracy Pitch Error Large Pitch Error Small
Tooth Profile Error Small Tooth Profile Error Large
Surface Roughness Small Surface Roughness Large

After Gear Shaper Cutting

Feed per Stroke
After Hobbing

Others Regrinding is easy
Heavy cutting is not made

angle of gear

Cutters are different, and need a helical guide by helix

Must hold down a gach spacing error in regrinding
Heavy cutting is easy

In one hob, can do gear processing of various helix angle
Pitch of a processing gear is related to a master warm of
hobbing machine

Types of Gear Shaper Cutters

Disk Type for Shoulder Gears

:

iz

Shank Type for Small Diameter Internal Gear

| )

Deep Counterbore Type with Recessed Nut
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