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TYPES OF TOOTH PROFILE

Shape of Tooth Profile according to Use of Cutting Tooth

Symbol Standard Tooth Profile Symbol Standard Tooth Profile
Yy Yy
a=20"0r145
" PRE-S -y e b
PREG | - -c-f;/?\/\
(Standard) (Higher Tooth) i o hi=2¥
5 Completion Value
S
PP
S-TOP
PGP
(Semi Topping (ProtuBerance)
ailié
Tooth
profile
f
TOP i S
T shaving PGS
Tooth 11opping) or (Semi Topping) alue
Profile grinding
‘C/"
finishing PSP -
cutting STB N PGSP =5
R toofh (ProtuBerance | ! o
(Low tooth) with
Semi Topping) f d an )
STB-F RGH
(Fellow Stub) (Rough cutting) ius
HF-B1
(S Type)
GRINDING STOCK STANDARD SHAVING STOCK Shape of Protuberance
T — T | |
M I ASMI%LCJIT M Ag_}%léh’l('l' . i *'{1 Tooth Profile of PP, PSP lTooth Profile of PGP, PGSP
]

Less than M1.25 015 M1~175 0.04 a 20 145 20 145
15~1.75 0.2 2~2.75 0.05 A | 0.1974m | 0.2249m | 0.1974m ‘ 0.2249m
2-2.75 0.25 3-4.5 0.06 B 0.1m 01im | 008m | 006m
a = r 007 I ! | !

350 29 B i C |11.0828H[16.0795H | 7.0283H | 9.4617H
6~12 04 0.08 y 1 ! ! 1
7} 5 35 8 6
13~18 05 010 ——
77,)07»)‘_3 06 H 07548 | 0.75AS ) 7AS 0.7AS
r 0.3m 0.3m 0.3m 0.3m




INVOLUTE SPLINE, SERRATION TOOTH PROFILE

Involute Spline and Serration Tooth Profile have been specified in JIS D2001, JIS B1603, ANSI B92 2 and DIN5480,

Hob Tooth Profile for Involute Spline (Standard Tooth Profile)

KS DIN5480 ANSI
Tooth Profile o =T roarr]
JIS D2001 JIS B1603 | SAE within the limit of inch thread,(B92.1~1970) >
- ‘ : : I T - Standard Tooth Profile
— Flat |Rounded| Flat |Rounded| Fiat |Rounded| Flat | Rounded Bottom
_ Bottom | Bottom | Bottom | Bottom | Bottom | Bottom l Bottom  |yive tan 0916 | Less ran D012
Module or DP m m m DP/DPS e : o2
Standard Pressure Angle{ a 20 30 30 30 -
=y ' ' [ 1.350PS AT £}
Addendum(hk) 1.0m | 1146m | 0.75m | 09m [0.75m | 0.9m 12/0PS | 2.0/DPS | 1.8/DPS /_'\_/_\ =l
- ‘;}_ | Flat Bottom Type (Flat Bottom Toott
Working Depth(he) 2 1 34681 25¢ 1 4m 1 25m am [ “\ 3 0/DPS 2/DPS |+ —
Working Depth(he 1.2m m | 1.25m 4r 25m | 1.4n : 5 DPS | 28/DPS L s . /1
Edge of Tooth Top(R) ' 0.3m [0 ' 02m | 04m | 12m ' 0.4 [ 0073 DPS | 0.36/DPS | 0.46/DPS . el B
Pitch(t) Tm m m m 3
Thickness of Tooth(s) t/2 t/2 t/2 t/2 1 >

*In case of custom order for a large diameter gear, top of cutting edge should be chamfered

Hob Tooth Profile for Involute Serration(Standard Tooth Profile)

~Tooth Profile| ANSI (SAE) Tooth Profile
JIS Tooth Profile | . = 7 : - i Standard Tooth Profile

Item = ] Metric Thread | Inch Thread (Unit: Inch) |
Module or DP m m DP/DPS
Anciel el 5 [ 375 A 45 | 375 [ 45
Addendum(hk) 0.5m . 0.7m ‘ 0 6 ' 1 53/DPS '
Working Depth(he) 1.0m 1,15m 1.0m ‘ H’[)‘WS
Edge of Tooth Top(R) | 0.4476m | 03m | 025m 0.4/DP
Pitchit) ‘ ™m » frh' ' ff»”
Thickness of Tooth(s) [ 1.3708m [ t/2 t/2 1.3708/DP

Since there are impacts, including elastic deformation, etc. when gear is being pressured, we have adopted modified tooth profile to
protect gear from any interventions in conjugate giving some modification, For standard tooth profiles beyond m2 (D.P.12), B.S, A2; B
class will be given, and B.S C; D class is only for larger modules, But this only falls on the case when there is a separate instruction,

A: ; B Tooth Profile Modification C ; D Tooth Profile Modification
B.S I B.S . ]
(Basic Rock) “\ (Basic Rock)
[1.25m] [1.25m]
: ' :




Unit : im

g

~ Standard |

‘\ Dimension |

Tolerance

Item 22

27

32 40

22275

| 26988 |

508

— (mm) |
1Grade s

+9 (H5)

+3 (H5)

310 e 38

| (H5)

+11 (H5)

+13 (H5)

1 i 0 0
3 ! 0 0 0
1 Hob Caliber ) : v y
; PR £ . — i ———  +16(H6) +16 (HB) +19 (H6)
s +13 (H6) +13 (HB) +16 (H6) 0 0 0
0 ) 0

Module Y

Error Range and Tolerance

(m) | More than 1

More than 1.6 | More than 2_5’ More than 4 | More than G_QTMore than 10 | More than 16

Hub

|Grade | Less than 1.6

] Outer 1 5
2 €
3 10

0 16
Shaking tooth edge 2 a9

3 b3
) ) 0 16
Sngle Divison Emor )

3 63

) 32
Cumutated Division 50

Y00k Emor és‘u“
0 10
Shaking toward 1 16
racdius 2 5
3 ",
Lead Emor
0 5
Single Pitch 1 8
varation +) 2 12
3
U 10
T 1 16
3-pitch Vanation( + 5
25
3 40
( 5
Adiacent Pitct 1 ]
Varatior 2 12
3 (25
ol One-tum 1 12
Trace | Accumulated eror 2 .

TOr 4
e 1 8
Frofie Varation n 19
3 pAl
Tooth Thickness 1 20
Error : 32
50

J J

o) 0

s+ 0

oL 4U

b3 80

20 )

3 40
() B

0 50
63 80
100 125
160 200

o
. T‘.‘}
50 63

5
50 6.
5 6
8 1

16
(6° (80
(j R
1C 1
16 2

6

16

to No, 8

)
32
63
=

Lessthan 25 | Lessthan4 | Less than 63 | Less than 10 | Less than 16 | Less than 25

6] 8)
10 12 16
12 18 ()

8)

(16)

80)

40 50

63 100
(125) 160 200
14 2) (36
2¢ 3€ 56
36 56 90
56 a0 14
=

63

[\ Length of Hob |

Item

More than 50

Tolerance
| More than 100

More than 150

Less than 200 L More than 200

ve| Lead Error Entire Grade 40

bl

7 mm
|HobGrade~_ | “®°""%0 | | oo than 100 | Less than 150

80
80

100 12(




Comparison of Each Nation’ s Precision Grade of Gear

Confidence Level and Precision Grade

Specification |
KS (Korea) 1 2 3 4 6 8
DIN (Germany) 6 7 8 9 10 11 12
ANSI (America 4 3 1
BS (England) A A B C D
FN (France) A B ( D E
14 1 1" 1 ) 8 7 )

AGMA (America)

Comparison of Each Nation’ s Precision grade of hob

Classification ] KS and JIS I DIN ] AG/MA [ BS
AA AA
AA A A
Grinding
= 1 A B B
Grade ~ R ~
3 C D C
Non-grinding D

Note: AGMA, Grade “G" is non-grinding.
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Top edge
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Lead angle
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X 4 Hob addendum
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g Pitch dylinder ! ; Whole depth
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' VAN S aNeees)
Tip refief modification
Hub length Normal section of hob tooth profile




Cutting Condition (Standardized Condition of Module 2-2 5)

Item . . .
Subject Material to be machined
More than S45C
SCM440
Cutting Speed
and Up Milling SO0
SCr 420
FID 70

Conventional cut
Hob RPM : Q
Work Speed

Work Dimension: Z

Amount of Shift 0.1m - 0.5m(m: module)

Cutting Speed I[

Number of Conditions of Hob: Work Speed as = TH

{

Climb cut Feed (mm/rev)

20-30

As it causes to bring an damage on Hob rapidly, please avoid this job as much as possible, (Applying to a large module)
Q (min-1)

Depth of Grinding This will be depended upon all requirements of the subject gear that will machined,

o
N _l'\J
o

6]

20-30

15-25

Sharpening

Damages of cutter caused by hob cutting can largely be
divided into flank wear and crater wear depending upon
the damaged part,

Economical timing for Sharpening job will be -

« When the wear has reached up to the point of 0.2 mm
from the width of frank wear,

« When the wear has reached up to the point of 0.1 mm
from the depth crater wear,

- We recommend the amount of sharpening, as of
(amount of wear + 0.1 mm),

« And it is important to choose a grinding wheel that has
been Sharp, and at the same time you need to be
careful about heat that makes the edge of hob cutter
dull, and occurrence of cracks during grinding works,

Particularly, we suggest that you avoid creep feed

grinding with powder metal involving with high-alloy steel,

instead we commend you to do it by light cutting and
grinding with high transmitting speed,

For an example; S-31, SNC-30

Cutting edge rounding

Frank wear(fillet)

Back wear

Types of wear on a hob tooth

Material of Hob [ Diameter of Grinding Wheel | Nante of Reoluios o Gending Wheel|

Transmiting Speed | Amount of Cutting

| Grnding Uiguid

HSS 200mm

Powder metal 200mm

2200-3000/min

2200-3000/min

300-600/min

300-600/min

Rough| 0.10-0,15mm
::l"L:'J. 0.02-0.05mm
.F?'.uugh ' (;O&O‘ 10mm
. 0.01-0.02mm

Liquid exclusively for
grinding purpose

Abrasive Grain | CBN(Retinoid)
Particle Intensity | 100

Concentration 100

Coherence R

W Point of sharpening
Whleel CB 100-R 100B90T « To decide an economical timing for sharpening, please regard it as standard when the
wear has been approached to the point of about 0.2 mm from the width of wear of
clearance space,
« Be careful about occurrence of plastic deformation during grinding works,
- Please sharpen the edge of cutter often using white stone,
« Please change grinding fluid regularly, two times a year,




Normal State

In case there is
groove division error

In case there is
groove division error

In case cutting
angle is small

In case cutting
surface is convex

In case cutting
surface is concave

In case there is
an error in the
lead of groove

>
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ADDENDUM MODIFICATION COEFFICIENT AND AMOUNT OF CHAMFER

(0) SPRJ JO UOHDANP PIEMO) JBJLUBLD JO JUNOLLIY

‘ \ 2225
) ) Z Process of Generating Gear
\
| \ \
I\ \
| \‘.
I Z=10 Z=15 Z=20
I
|
T T T r+ Addendum
0.2 0 +0.2 +0.4 Modification

Coefficient

Conversion Table for Adding or Subtracting Thickness of Tooth when cutting gear

Input Value a= 20

031004|005| 006! 007 8 | 009

% When cutting gear, if the thickness of tooth

\ to be laid across is as much larger as
than that of drawing, then press the tool
(HOB shaving cutter or grindstone) into the
direction toward radius as much as A,

N S
G C=2sin a.

Incase a-is 145",
C=1997, AS = 2AC

In case a.is 20°,
C=1462, AS =15AC




MATERIALS

Microstructure after heat treatment

4
;"r.'} 'V.gj Ls Wy B 3
P R T T s

¢ S

MATERIAL > 400 x TEMPERING > 400

3 ga-‘??‘.- i«xﬁ@; ‘ “o

Material Components

oot ] 1 T T y T l T T T 1 !

AISI > KS C | Si l Mn | P S ‘ Cr Ni Cu Mo W ' Co

SKH51 08 ) ) ) 38 ) o N i 45 55 16
: R Below 0.4 |Below 0.4 |Below 0.03 |Below 0.03 ¥ Below 0,25 |Below 0,25 5 5 5
(SKH9) 09 45 55 6.7 22

SKH55 | " 7 P h " y

E,[.h w05 " ” 3 o o4

)30 1.27 Below 03 |B 42 50 6.4 3.1 8.5
i .
L€ ASP2060 " 30 |Bel Be B 42 7.0 t € 105 l
kL ; :
< Below 3 Be 405 .0 6.25 3.05 3,25 '

0.03 0.03 42 5.0 6.25 3.1 85

Types of High-Speed Tool Steel and Application

Symbol } : Hardness 1 Characteristics I Application

rd high-speed toc

ging to molybdenum(Mo) system e
A ' i Tap and various cutters

M1 63-65

achinability

of Mo system, It has an excellent tenacity

M2 SKH51 64-66 A standard high-spe

0l steel of mo-co system. It has an outstanding

M35 SKH55 65-67

resistance

M36 SKH56 65-67 A high-speed tool steel having enforced heat-resistant feature of M35

40 series, It displays excellent

m
oo
=
0
[ov)

M42 SKH59 66-68 ) >
utting and of machinability

ed HSS steel having excellent characteristics of wear

End Mill, Drill, Cutter, Broach, Cutting Tool

PM(POWDER METAL) 66-68

acity, heat-resistance and machinablity

11




HEAT TREATMENT

Microstructure of hob materials

Hardening 1220°c
Tempering 3x1h 560C Tempering 3x1h 560°Cc Tempering 3x1h 560°C
Hardness HRC 67,0 Hardness HRC 67,5 Hardness HRC 66,5

Heat Treatment

==
' y .| Annearing | Tempering | ;
Material | Botiom Temperatue | Annearin Hardein Temperin Applications
L Vel , g g oL R - N N | PP
-115 - ' -1300" -580"
SKH 2 900 . BagEx) taog--1at0 S Less than 248| More than 62 General cutting tool
Annealing Annealing | Oil Quenching | Air-Cooling
900-1150 820-880 1260" -1300° ‘ 550" -580
SKH 3 Annealing Annealing Oil Quenching | Air-Cooling Less than 262| More than 63 High speed cutting tool
1= « % L 550° -
SKH 51 o0 | <80 850 1260 30,0 590 580 Less than 255| More than 62 Cutting tool required for tenacity
Annealing Annealing Oil Quenching | Air-Cooling
900-1150 820-880 1260° -1300 550" -580 ; oy
SKH 55 Annealing Annealing Oil Quenching | Air-Cooling Less than 277 ‘ More than 63 | High speed cutting tool

Classification of Heat Treatment

Steel Quality [ Capacity r Hardness ! Types of Steel
SKH51, SKH55, SKH59
CPM REX15, REX41, REX45
High-Speed Steel 350 x 350 x 450 HRC56-68
ASP23, ASP30, HAP40, HAPS50
SKH4A, YXM60
= — — — = . S — — o L2 - =
SKD11, SKD12, SKD61, SKD5, SUS410,
Alloy Steel " HRC40-63 SUS416, SUS420, SUS440,
8407, QRO90, DC53, STAVAX, XW41
S45C, S55C, SCM4, SNCM8, SK3, SK5, SKS3,
Structural Steel " HRC20-60 SuUJ2, SUP
SCM420, 430, 440, SNC836, SNCM439, STD4
_ | ! bl s i
SUS Solution Treatment " [ Less than HB210 SUS303, SUS304, SUS310, SUS316, SUS630

12 : CENTURY PRECUSION CO.KR




COATING

m Coating of tools is mainly done by titanium metal including TiN and TiCN, etc,

As coating method, TiN is turned to a state of plasma in vacuum furnace and
it is deposited on tool by Physical Vapour Deposition (PVD),

TiN Coating Effect
e Increasing life cycle of tool

- With high surface hardness on TiN coating surface (above HRC 83) and strong anchor forces for
PVD, it enables to prolong life cycle of tool 3 to 8 times more,

e Increasing productivity
- Cutting speed and its depth is to be increased on account of improved hardness of TiN coating

surface and wear resistance, it leads to increasing productivity,

e Improving Surface Roughness
- It improves surface roughness by lubricating activity on TiN coating surface,

e Sharpening and Reducing Exchange Time

e Increasing anticorrosive life cycle
- Since TiN coating surface itself has anticorrosive effect, it prolongs life for preservation,

e

" TicN

iy 1

Microbardr

Coating Material Tlfi iTiCN+TiN 1

S (HV 30 3 00(

(93]

WC/C

| TIAN Mutiple| TIAN NANO | TIAN Singe | TN Single | TIAIN + | Polycrist,

- Layer

|

Structure Layer

| uyer” | WC/C J.VDiamond




HOB KEY - O

(mm)
| . — — i —— ——. | — L
W Standard Dmension| Tolerance Stanﬂardﬂtmamm[ Tolerance | Standard Dmenson | Tolerance | r
—
8 8 89 ‘ ~a
r { } — { } i r 16 (‘]:.‘
10 0 [ 115 . .
\ L 9 —— 3 +0.06
\ 13 13| [ 146 | _ | 06
16 16 17.7 +025 | 4 = :
19 19 211 | 0 | 5 10.19
2 2 241 6 .0 .
w A 298 — .
32 2 | Hs 348 | _ 8 12
40 0 | 435 | 10
50 50 | 535 | ' 12
60 60 | 642 | +03 | 14 +0,275 16
! 70 70 750 0 16 +0,095 ,
80 80 | | 855 | ‘ 18 | |
100 100 107.0 [ 24 +032/+011] 25
h' (mm)
. e - ( W TRemark
StndardDimension | Tolerance | Stangard Dmensin | Tolerance | r
142 | 239 05
209 08
24 1
~ &' .‘ | b :‘ISG 3 12
26988 | 26988 | 298 5
3175 3175 | 352
38.1 381 | 23 | +025
44 45 4445 | . [ 495 | 0 16
508 58 | 558
635 635 | 694
76.2 76.2 829
889 889 | 988 2.4
101.6 1016 | [ 1115 | » 7
1143 1143 | 1258 | | 2858 .
127 127 1401 3175 3.2
11 2 d A b i dicpalied:? Lond Nl (mm)
. Intenal Diameterd| —F | H — |
- - | Sandad | Tolerance | Swexd | Tolerance | r [ li| ¢
AType | B Type
| Dmesen | (H11) | Dmesn | (H13) |
2 | 22225 | 104 63 - 7 0870¢
| n Y U
=il = “03 ;
27 26988 | 124 = 70 s
¢ +01 ~ o 10
32 | 3175 144 0 8.0 1.0 '1 6 E 0100 | 9 - v
Iz 31,19 1 t 0 A '70.»: U 100 Y
0 | 381 16.4 90 10
50 | 508 18.4 10,0 20" 11 |10 *03
095 0
60 | 635 | 205 0130 | 449 . 12
| 0 +0.270 P
| ! | i { ) 125 + 0
80 76.2 245 140 0 15 [12 *0°
0

(1) : € is maximum tolerance between the center of axis of d, internal diameter and midline of F




Brown & Sharpe Taper

8’ 18

BSNO

D

e

-

=

L

10,221
13.286
15,229
18,424
22828
28,104
32.749

38.905

52,787

24 10321 | 8458
2.4 13.386 | 10962
24 15.330 | 12,167
24 18524 | 14675
32 22 962 453
32 27.238 | 22200
32 | 32887 | 25751
32 39.039 | 30985
3 45774 | 37.246

43 589
59666 | 49841
66.541 | 56.186

73425 | 62441

D Sk Sk ek
o & = o Yy
oON~N~N T

e

O — 0 s

N

~

30.7

622

104,
117
162
189
201
217
232
2453

260 4

421

55,6

(o I ]
D

fos)
o~

DN~ W,

oo,

N ile))

445
580
754
921
108.0
1207
1659
1929
204 8
2207
2358

Ds

a-f|-

d I D,

d

—

73,292

24 10,321
24 13.386

2.4 15,330

24 18,524

32 22 962

3.2 27.238

3.2 32,887

3.2 39,039
2 457

8.890
11.430
12,700
15,240
19.050

38,103
44 451
50.800
57.150
63.500

8.0
100
110
140
17.0
210
240
290
350
410
470
53.0
590

w N

BB W

OO0 s

oo

~ N

@

0.2

02

P

M8(1/4)
M10(3/8)
M12(1/2)
M12(1/2)
M16(5/8)

M20(3/4)
M20(3/4)
M24(1)
M24(1)
M30(1/6)

SION C(




Morse Taper 4

8" 18
- T— |
[ i ‘
— — - — d :
1 [ [
c |
[ e | |
D1 | gl ! dy
o] s = b‘ H
= 8 l —r b
‘ e
A
a - X‘ -
2 ‘
(mm)
[T LT TRTETATe [0 N N 0 N (A 0 A N 470 N S - W - - ) ; S
0 119212 172927 9045 3 9201| 6104 56.5 595 6.0 39 6.5 105 4 1
1 1/20.047 1°25743" 12 065 35 (12240 8972 620 655 87 52 85 1356 5] 12
2 ) 1°25°50 17,780 5 18,030 | 14,034 750 800 | 135 6.3 10 16 6 16
3 1/19.922 172616’ 23.825 5 24 076 (19107 940 99.0 185 79 13 20 7 2
4 ) 1°29°15° 31,267 65 |31605|25164 | 1175 | 1240 | 245 19 16 24 8 25
5 1/19.002 | 1°30"26" 44 399 65 (4474136531 | 1495 | 1560 | 357 159 19 29 10 3
6 1/19.180 1729’36’ 63,348 8 63.765(52399 | 2100 | 2180 | 510 190 27 40 13 4
7 1729'22" 83,058 10 83578 (68,186 | 2860 | 2960 | 668 28 35 56 19 5

| .
|
A
a—f1{= -]
\
l2 ‘
(mm)
A1 W — i —. - — — . —— —— 5 —— 7 —— —— — — . {————
12927’ 9045 | 3 9201 | 6442 | 50 53 6 - 4 02
1°2543 12065 | 35 |12230 | 9396 | 535 | 57 9 M6 85 5 02
1°25'60” | 17.780| &5 |18030 [14583 | 64 69 14 M10 | 10 5 02
1°26'16 23825| 5 |24076 [19.759 | 81 86 19 M12 | 13 7 06
1°29'15” | 31,267 5 31605 25943 | 1025 | 109 | 25 M16 | 16 9 1

1°30°26 44 399 65 |44741 [37584 | 1295 136 35,
1°29'36" | 63.348 3 63.765 | 53.859 | 182 190 51 M24 27 12 4
7 1/19.231 172922 83,058 83,578 | 70.05

~
N
o
©
(o]
N
[é,]

o ™




National Taper

= 7/24 Taper

NT NO. IN'omir\a' Di'rmsior{ D

30 1 31.750 2 UNC 24 50 16 159 16
40 1 44 450 25 UNC 30 60 16 159 225
50 2 69,850 25 UNC 45 90 3.2 254 35

60 4 107 950 45 UNC1 56 110 32 254 60

Bottle clip taper

Sy e —p— ] Y ———

56 43 22 10 14 6 2 381 13 56,5 M12 X175 161 196 21,62

40 63 53 25 10 16.6 2 44 45 17 654 M16 X 2 16.1 226 253
45 85 73 30 12 212 3 57 15 21 828 M20X 25 193 291 331
50 100 85 35 15 3 25 101 8 M24 X 3 257 354 401
60 15 135 15 0 8 3 107 95 31 1618 M30X35 257 60 1 60.7




STANDARD HOB

. - AR, |
b | |
””'.""ﬂl% Q 3 5 S

(Unit : mm)
tch (DP ut Diameter | Length(L) {Inside Diamete B Diameter| HOB Width |Width of er Diameter | Number of Flute N
1 24-92 50 50 34 12
1.25 20 50 50 34 12
15  18-16 55 55 36 14
175 14 55 55 22 36 14
2 12 60 60 (22.225) 38 15
225 R 60 60 38 15
25 10 65 65 38 16
275 9 65 65 38 4 16 12
3 8 70 70 o 42 18
325 70 70 42 18
35 o 75 5 57 45 20
375 7 80 75 i 50 20
% el 6 s | 8 | @Y [ =m 20
45 55 90 85 52 22
5 5 95 90 52 22
55 45 100 95 58 24
6 105 100 60 25
6.5 4 110 110 ) 60 ) 28
7 35 115 115 R 60 0 28
> — (31.75) -
8 3 120 130 60 32 12
9 265 125 145 60 36
10 25 ’ 130 160 60 40
11 225 | 140 175 60 44
12 W 150 190 60 48
13 > 160 200 40 70 50 =
14 175 T 170 210 (38.1) 70 52
15 ’ 180 220 74 54
16 15 190 230 84 58
18 210 250 = 04 62
20 125 220 270 = 94 10 65 5
22 230 300 i 94 68 :
24 250 320 (50.8) 100 75
25 1 250 320 100 80
26 280 340 100 85
28 300 360 60 110 9
30 310 380 110 95

www.cty.co.kr




WORM GEAR HOB

L5
[OPTION)
L4

L3 B

¢ Worm Data is mostly influential on designing Worm Hob, so
that when ordering worm hob, you need data of worm.

¢ At the time you order, please choose your type, profile
and data among the following options, and present it to
us with Worm Data (drawing).

e Select either BORE TYPE or SHANK TYPE
- In case of SHANK TYPE, present specification of SHANK

e Select standard of tooth profile; ZE, ZK, ZN, ZA, and others
- In general, worm hob is manufactured by the standard profile of
“ZK and 21"

e WORM DATA
- Axial or Normal module
- Pressure angle
- Worm out diameter and pitch circle diameter
- Lead angle and direction
- Number of worm threads

@ For general bore type and shank type of HOB, please
refer to the graph at the right.

Selection Table for Worm Hob Type

" EEEEE
z=4m 1
12 dm = Pitch circle T
diameter b
1
o 11
\

9
8 \ Bore type hob
LR

% A
613 \

(=}

=
5

\
4 ‘\\
3 \\
2 :: Shank type hob N
e

! Figure for Form (ZF) ——»

6 7 8 9 101112 13141516 17 18

19



Worm hob - Vocabulary

ao
- ~
Sn
aW
> it g
*-X .
£
& '
i 1
) )
)
X
38 Y y
X
!
!
Y ta tn |
x-x : Norma a
y-y : Axial aw : Axial Press
do : Pitch Diameter he : Addendum
de : Outer Diameter he : Dedendum
t Normal Pitch mn : Normal Module
t Axial Pitch ms : Axial Module
Sy Normal Tooth Thickness Z« : Number of Threads
7 : Helix Angle (Right/Left 2z Number of Teeth of Worm Gear
Flank forms
a b c d
Profile E Profile K Profile N Profile A

(ZE-worm)

(ZK-worm) (ZN-worm) (ZA-worm)

B ) ) ( \ [\ =
__J \ = \ - \
ZE Tooth Profile (ZI) ZK Tooth Profile ZN Tooth Profile ZA Tooth Profile
Tooth profile of worm A tooth profile grinded A tooth profile having A tooth profile having
shaft is involute wave, by giving standard made normal profile made axial profile
pressure angle, straight line straight line

20




$9259450007).

11 Type

Unit : mm

‘ Dimension of Each Spline Type

Title of ] Specification of HOB
Spline
d

| Type [l Type

| Outer Diameter | Full Length | Inner fmmmlvihy'me’uwmw Width {cnamfemg;'wrmimmwiwmz
D

Width | Chamfering
B_|

| ©0) | @ | Demetee | N | d | D | B | g | N | d

13 13 1€ 5
- i
. 60 60 16 20 4 n
& - Ua
5‘ T:'I/ Lo
2 21 25 S
2 23 2 { 23 )8 [
- | 26 | 3 | 6 26 3 .
28 7 75 | 28 | 32 | 28 ‘ 7
32 32 36 8 03 - 32 8 04
+ + { E 6
36 36 U 8 36 8
42 46 10 42 48 0
I — T 1 o) 1 ~ 1 EA
5 9% - 5] 46 12 | 46 4
32 52 14 52
3175 [ [ i |
2 62 16 62 05
72 s e T2 | 78 | a | 70
= 135 175 40 Ltz | (O | T‘j 2
82 , | | (381 82 88 20 - 82
2 145 190 Qo 59 ¥ 92
32 e 3¢ 6 32 8
36 9 26 088) | 36 [ 36
12 ) 42 8 42 18 8
§ 8 46 9 8 46 54 ]
52 10 52 60 10
95 90 |56 10 56 65 10
. 62 12 62 72 12
e 7 8 2 72 B2 2
31 75) (£ o T~ '):\ & 82 T,_ ) o
82 88 12 L 82 92 12
115 11 0 92 98 14 10 92 102 14
102 108 16 102 112 16
112 120 18 112 125 18

]
g
g
X




NN NN/

[=]
Q
' W
- L -
(mm)
" Types of Chain Sprocket " HOB Dimensions —
T | T ¥
Outer Dlameter Full Length Inner Diameter ( ¢ d)
KS,ASA | &I CP | RD L -
o — N — wp | b Almete) | B(inch)
RS25 | 6.35 (1/4") | 3.30 | 60
35 | 9.525 (3/8") | 5.08 | 65 | 65 22 22225
35 ] 9.525 (3/8") [ 6.35 [ 65 | 65
40 [ 12.7_(1/27) 1.77 [ 15 | 75
40 | 127 (1/27) 7.95 | 75 | 75 05 4
40 | 127 (1/27) | 8.5 | 75 | 75 27 e
50 | 15.875(5/8") | 10.16 | 85 | 90 ROREE)
80 | 19.05 (3/47) [ 11.907 | 90 [ 105 N
80 | 254 (17) | 15.875 | 1m0 | 125
100 | 3175 (1 4a") | 19.05 | 120 [ 140 32 3175
120 =4 381 (1) | 22.225 | 130 170
140 | 44.45 (1 32") | 25.4 | 160 ‘ 190 |
160 [ 50.8 (2°) [ 28.575 | 170 | 210 40 381
180 | 5115 (2e) | s N L
20 | 845 teve) | 39688 L 210 260 50 508
240 76.2 (3") 47.625 240 | 310
Chain and HOB Tooth Profile (normal angle)
|
Pn
KS-U Type - = KS-S Type
(ASA 1 type) Pn/2 Pn/2 (ASA 11type)
U T Q Q
R
| I,
r!©
1o
wi
Ds
o KS-U Type U =0.07(Chain Pitch-Roller diameter)+0 051
Pn = Normal Pitch of HOB = 1,011 X Chain Pitch o KS-S Type
Ds=Minimum diameter of basic coverture of tooth bottom U=0

= 1.005 x Roller+0.08




do
T o *
<
£ \ y
\ _Wo_! >
: ) W &
- 15 ~So
o i )
) = /
El o s e ~ :
5\°° ® & Order specifications for Involute Serration Hob will be the
% > same as that of standard gear hob, and for exterior look,
3 please refer to standard gear HOB described in the fore
' front page, Basic formulas of each part are as follows:
Item | Symbol | Calculation Formula of Serration Part
Module m 6 kinds: 0.5, 075, 1.0, 1.5, 2.0, 2.5
Teeth z 10~60
Pressure Angle a Pressure Angle on pitch circle ac=45°
Tooth Height h 0.8m
Shift x 0.1m
Major Diameter d d=(z+0.8+2x)m=(z+1)n
Pitch t to=x-m
Pitch Diameter (Pitch Circle Diameter) d dp=z+m
Major Diameta b D=(z+1.4)m=d+0.4m
Minor Diameta D« Dk=(z-0.6)m=d-1.6m
Limit Diameter of Involute D D z+1.1)m
Addendun hk ha=(0.4-x)m=0.3m
jeddendun h ht=(0.6-x)m=0.7m
Width of Arc of Groove on PCD w Wo= (5 + 2xtanao)m = (0.5x+0.2)m
Major Diameter d d=(z+08+2x)m=(z+1)m
o Minor Diameta d dr=(2-1)m=d-2m
= Limit Diameter of involute dr dre=(2-0.7)m
E: L Addendum he h=(0.4+x)m=0.5m
] (1 deddendum ht he=(0.6-x)m=0.5m
Thickness of Arc of Tooth on PCD S So=(5+2xtana:)m=(057+0.2)m

It has been manufactured for the use of tooth profile ; ASA B29 2-1950

and UDC NO 621 855

Chain Pitc 1 Hob Number _[Standard Number of Teeth] Range of Toath Profile of Hob o)
3<* = 1 ‘ 20 17-23 ) f ' ,’\ S v
SC4= 500 2 28 24-32 \ L\ T
: 3 38 33-43 R T
SC6= 750 N\ .,
N e AA_RR
sc8 1,000 N ) ssat S 7 A
SC10= 1250 5 69 59-79 ;
SC12= 1500 6 95 S0
SC16 2.000 7 100 111-150




TIMING PULLEY HOB

¢ Order Specification

elt will be

Timing b aried in its tooth profile depending upt

so we need your tooth profile data along with your orde

» Belt Specification (Model Type and Pitch)
» Belt Manufacturer B Pulley Teeth
» Detailed Descriptions and Drawing of Pulley Teeth
» Size of Exterior Look of Hob ordered (outer diameter x inner
diameter x full length, etc )
» There is no limit in designing pulley hob beyond 24T for using it Shape of Pulley
for common purpose in the industry in general, cp
¢ Common Dimension Table Rt
Hob Number | Number of Pulley Teeth | Standard Teeth for Design i
1 More than 40 40 L s T
2 ' 25-39 ' 25 b
| ! = A
2-16 “ pCP
) 3~11 )

TIMING BELT PROFILE

Timing Belt Profile Timing Pulley Profile

40" 40
- o N - 1 - ) - o v
17 s & r !
& , \
B, PN ERT [ AT, 0.73 f
& & - ; cl)_. o -
03 0 \CVe
'
- - o 1 -
—_— L o ¢
| <
XL XS A
7 & : [ A
& =24
080
40° - -
- - B =
XA SF & 1 1
| ©
L Yl Ak |
oA . " i \
¢ v 165
& X - -
.52
AL 8l R o . 8
s ! i M |
1 N/ ©
1  fiey
H NS A I = m\:
= 0
2 ' \ ,7\ \“\‘) 4.24 '
o - ma N\ O\ ia Becrnd
w O \Z
0%
4 ~ 40"
- &l 3 ——y B B
—_— L S K o] ~
B & Y
N AL T A
4 A § 7
XH 2 ¢ P [ L\ A =) i
& o - - [e] " - -
o\
22 O\
40 2 40
4 a :
—_— L . g
!
AL
XXH &7 -9 lwos i \
& Q - -
31.750

24




TIMING BELT PROFILE

Timing Belt Profile Timing Pulley Profile
L 1.33 3

1.30 b I S
- '(‘: ' !

!
STS 0.254 —\,5 ',,,‘ )/"'Lf\‘
2M nWilk W
9 ! o |0 ~
o \o

STS .

0.381

STS = Py 2 S e =t NJ 7T
4.5M YA WAL s\o | @

w

150
71
0

0.5
6
%

STS o~ g e A |
5M gf') ! o 'O @
o 'O =

8M & S W4 2o\ s

STS e T ST
14M oS WL T8 A

g! e =
Timing Belt Profile of HTD Type
HTD 3M HTD 5M
1 O‘ 1o |
< @
3.000 ~1 5.000 g !
~- - = = = o
HTD 8M HTD 14M
] 8‘ ] 8 i
RUAVA VAL RPN
8.000 g! 14.000 g!
— - o B = ©
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m Ratchet, in general, is being treated lightly
on many occasions, however, we should
recognize the importance of designing
ratchet considering its indispensable
functions,

m Followings are things to consider in
designing ratchet,
e Force that impacted on the sustaining point of
the pawl must be minimal,

e Angle (8) of contacting side of pawl when it stops
must be larger than fractional angle.
Under an ambience of normaldry  €=12~20
Under a state of lubrication 6=10~15

m Things to accompany with Order

When ordering RATCHET HOB, please present

following information

e Detailed Drawing of Ratchet Profile

e Exterior Look of Hob (Outer Diameter x Inner
Diameter x Length)

e Specification of Hob
-Number of Threads and Blades, etc,

ST

www.cty.co.kr




CLASSIFICATION OF SHAPER CUTTER

Classification of Shaper cutter

Shaper Cutter is used when hobbing is not passible due to accessibility problem

Classification according to Torsion of Saw Thread

Name of Cutter l Use

Tooth Profile and Its Molding

Molding Method | Tooth Profile | Use

Shaper cutter (Straight) Flat Gear Use

Shaper cutter for Curved Gear Use Curved Gear Use

Generating Gearing Involute

Classification according to Structure

Name of Cutter

Pinion Gear (Directional)

Pinion Gear
(Fabricable)

Braze Shaper cutter

Gear, Spline, Serration, Timing
Belt Pulley, Steering Rack

Spline, Serration, Ratchet, Timing
Straight Line

3et Pulley

~ Sprocket, Pin Gear, Timing Belt
Molding Circular Arc
Pulley

Special Cam, Cycroid Gear

Shape of the Subject Gear to be machined and Cutter

|

Disk Type ---, Use for gear shouldered single rod

Shank Type--- Use for cutting inside of minor diameter

Bell Type--- Use for preventing it from interruptions of nut

7 7,

7/

| P77

Hub Type

)

~J




SHAPER CUTTER - VOCABURALY -~ |

Length of tgoth top  Entire length of tooth

\ < : Shaper cutter
Length of tooth root \ \| Pitch circle

/,/ Top part of tooth subject
» to be machined

Right side of

Side of
tooth : tooth Gear to be machined |
\\\ VLo ]
\, / ?
Left side of A 5 ‘
/ s I l
tooth s l o
< : Virtual gear - f

Chamfered angle of cutter width
Chamfered length of cutter width ; Side relief angle Front relief angle

/ \ P ;‘.\ Bottom surface 5 1 e
} ' 7 s ' T '

7 - ‘
| g 7B 7/7/\\
B = ! / | | i
g 8 ' ' §
‘ Yy = v " g
e x , —
\ Facing side %: é
8 €
Cutting angle Diameter of facing side g E_)
= -
Diameter of pitch circle 3
o
Outer diameter / =
o
@
Cutting surface | o
SPUR GEAR SHAPER CUTTER

Downhill side ’ Uphill side

Side relief angle on uphill side

Side relief angle on downhill side

—,
Helix angle

HELICAL GEAR SHAPER CUTTER

28




SHARPENING OF HELICAL TYPE CUTTER

Sharpening of Cutter for the use of Curved Gear Tooth

Cutting surface of this cutter will be turned to a staircase shape depending upon blade setting angle, and cutter does
surface grinding by separating blades one by one, At this time, if there leaves a large corner radius behind at the corner
of material being machined, you will see some variations on the machining dimensions, therefore, you' Il have be more
careful about wear of cross section of grinding wheel,

Cutting Surface

Corner Radius

Blade Semngm\

For reference, e g. MICO-COLETTE

' I . - .
Material of Cutter | Diameter of Grinding Wheel Wheel Speed l Shaft Speed of Wheel l Amount of Cutting | Grinding Fluid
| ——

L

) ) Rough | 0.05-0,10mm
HSS 220mm 2500-3000m/min 1800m/min S = . 1
'Pr‘ase | 0.01-0.02mm | | jquid exclusively for

Rough | 0.02-0.05mm | 9rinding purpose

Powder meta 220mm 2500-3000m/min 1800m/min = t 300500 1
hase .005-0.01mm

now in use
Abrasive Grain A
Grain Size ‘ 80
Texture . 8
Coherence . K

Point of Sharpening

« Be careful not to result a large radius in the corner of metal being machined.

« To decide an economical timing for Sharpening, please regard it as standard when the wear has been reached to the
point of 0.2 mm from the width of wear of clearance space,

- Make cutter grind well by sharpening its edge, and be careful about occurrence of plastic deformation during grinding works,

« Please change grinding fluid regularly, two times a year,

29
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SHARPENING OF SPUR TYPE CUTTER

Cutting Conditions (Premises according to hard anodizing treatment)

Item | Range of Use
‘ Note 1) Cutting speed will be determined by the length of
t qubunzed S‘e‘?' 40-80m/min cutting surface of the subject to be cut and
Cutting Speed ™' More than S45C  30-50m/min number of cutter stroke set,
= 5040/
FCD70 ___20-40mymin B : Width of gear to be machined(mm) We - (b+6) - %
Rotary Feed 0.2-0 3mm/stroke We: Number of strokes(str/mm) } V=
: Cutting 1000
Radial Feed 0,002-0, 1mm/stroke V : Cutting speed(m/mm)
Back-off 0.2-0.8mm Note 2) Since the range of possible selections changes so
Off-set much according to the kinds of gear shaver (saw

Amount of Cutting

thread cutting plate) that you are required to
review it sufficiently,

Sharpening of Shaper cutter

sharpening jobs for disk type and bell type Shaper cutter
is to be done by rotary surface grinder, When doing
sharpening, you need to attach cutter to magnetic chuck
adjusting it to the center of table, (if it is shank type, then
you need to attach it to by inserting into taper shank
cutter holder,) then next, you tilt the upper part of
magnetic chuck as much as the angle equivalent to
cutting angle (generally, 5°), and you start sharpening as

described in the drawing,

For reference, e.g. SPUR M/C

— Grinding Wheel

Flag to mark
the center

N
=~ This location (grinding wheel) is to be determined depending upon
the depth of blades

Grinding Method of Shaper cutter

Material of Cutter | Diameter of Grinding Wheel | Wheel Speed Shaft Speed of Grinding Wheel [ Amount of Cuttingl Grinding Liquid
| Rowgh | 0,02-0.05mm
HSS 305mm 1500/min 1500m/min T — —
' Phase' 0.02mm Liquid exclusively for
Rough | 0,02mm grinding purpose
Powder metal 305mm 1500/min 1500m/min — 1
| Phase| 0.01-0.02mm
Grinding wheel |
oow.in fiee C220HE9V81R
Abrasive Grain C
Grain Size 220
Texture 9
Coherence H

Point of sharpening

« To decide an economical timing for sharpening, please regard it as standard when the wear has been reached to the

point of 0.2 mm from the width of wear of clearance space,
« Make cutter grind well by sharpening its edge, and be careful about occurrence of plastic deformation during grinding works,
« Please change grinding fluid regularly, two times a year,




TOLERANCE

. . : J Comparison Table of Precision Grade
& L - £l CENTORY | NS
+6 +9 AA ‘ 0
Hole 19.050 +4 0 0 A 1
diameter, i 1 t t t
1 d (mm) 31742 | 0 +7 +11 B 2
0 0 * Principally shank type, AA grade, is not produced
3 4 5
2 7 10 15
3 3 4 | 6 Remark 1) In case of number 1, if it is disk type
4 5 5 7 or bell type, hole diameter is applied
5 10 16 25 to, and if is shank type, then shank
6 T run-out is to be applied to,
21 ] 14 ¢ 20 2) In case of number 3 and 4, it will be
! applied only to disk type and bell
2 type.
[ Module m
L 2 Grade  NO- Iy than075] Morethn | Moretran 16 | or thn25 | Moretran | Morethant | Moreran 10
25, 38, 50 15 15 11 11
AA | 75 100 16 | 1 | 12 | 13 | 14 | 17
[ 125, 150, 175 | - 6 | 18 | 14 | 1 | 18 | 23
[ 25, 38, 50 [ 19 | 18 | 17 | 18 | [ [
9 | Run-outoftooth groove | A [ 75, 100 [ 19 | 19 | 18 | 18 | 20 | 24 -
[ 125, 150, 175 | - | 20 | 198 | 20 | 22 | 26 | a2
| 25, 38, 50 [ 28 | 28 | a0 | 33 | - [ [
B | 75 100 [ 3 | 3 | a3 | 3 | 40 | 48
125, 150, 175 | A 37 | 40 | 45 | 52 | 65
| 25, 38, 50 | & | 3 & | a4 | [ ' .
AA | 75,100 [ a4 | A 4 4 5 6
125, 150, 175 | 4 5 5 @ 7 9
| 25, 38, 50 [ s 5 6 6
10 A |75 100 6 | 6 | & | 7 | 8 | 9 | 3
125,150,175 | - | 7 | 7 | 8 | 8 | 10 | 13
25,3850 | 10 | 10 | 12 | 13 | - [ ‘ "
B |75 100 [ 12 | 12 | 18 | 114 | 16 | 19 | .
| 125,150, 175 | — | 14 | 1 | 16 | 18 | 21 | 27
25,8850 | 11| 12 | 12 | 12 | T ' -
AA |75 100 12 13 13 14 15 18 -
[ 125, 150, 175 14 15 15 17 20 24
25, 38, 50 [ 18 | 19 | 21 23 : Z |
11| Cumulatedpitchemor | A | 75,100 [ 21 | 22 | 23 25 28 34 =
125, 150, 175 - 5 26 28 3 37 46 |
25,3850 | 26 | 28 | 30 33 » L T e
B |75 100 [ 3 | 3 | a3 | 3 | 40 | 48
| 125,150, 175 | - | 3 | 3 | 40 | 45 | 582 | 65
AA | [ 6 | & | 7 | 9 | 10 | 1 | 16
N A | 8 | o9 | 10 | 113 | 16 | 22 | a2
B | % | 19 | 21 | 25 | 32 | 43 | 63
AA | n 13 | 13 | 17 | 2 | 2¢ | &8 | 48
13| Thickness of Toott A | 21 21 27 33 | 43 | 53 | 67
B | . 33 33 43 | 53 | er | 8 | o5

CENTURY PRECISION cO.LTD | 31




SHAPER CUTTER

HELICAL & DISK TYPE

~

Nominal
diameter

Q
=

|
|

o

[N IN | —

o |
OO0 |I0|C

o len

o

3
8 3
8 3
1 3
1 5 4
25 2 100 20 10 65 4
100 225 — 35 100 2 10 65 45
325 - 6| 100 44 450 24 10 65 45
65 7 100 28 12 65 45
15 2 125 22 10 85 45
- 225 35 125 44 450 24 10 85 45
- 375 6 125 44 450 26 12 85 45
65 - 8 125 14 45 30 12 85 45
= 175 - 2 150 14 24 12 95 [ 45
- 225 35 150 14 26 12 9% 45
o 315 - 6 150 28 14 95 45
_E_ 65 - 10 150 32 14 95 45
2 175 26 14 110 | 45
2. 35 175 28 14 45
175 =3 6 175 ) 14 45
6.5 10 14 45
11 2 16 45
BELL TYPE
]/ L ¢d o
i i
|
| v : |
| o ‘
! 'J‘v\ '
| ¢dit |
| 5
; 2= PCD( ¢ d0) 2 ‘

Nominal
diameter l (m)

od

winl—=o

4
0 1
L 2
75 2 35
3. 5

19,050
19,050

30
32
34
38

36
38
42

=
X

40
42

,.1;1 -
50

o) 3{e)]
tsalts;

» ¢

leo e

W[ ‘-’_,;I Wi

[

N

I

[on fon fon [on

I

o




SHAPER CUTTER

SHANK TYPE

L2

o | =
| PSP els
! — 7
5l
5 PCD =
(mm)
i l l
:2:::1:: l M?r:l;le l P(S;J } e o e l D1 I Shank taper {a{ Type of shank taper
0.75 09 80 10 | 40 | 180 | 1/20.020 ) Morse
25 15 80 40 0.049951 Taper

1Y 5
10,0} 19

0n Q
100 18

0.049951

0 050196 3

0.052125 3

0.050196 3
270 1/19.185 0.052125

Mores
Mor

taper No 3

Fellows taper
M
Fellows taper

> taper No 3

se taper No ¢

Fellows taper3
Morse

Fellows taper

taper No 4

SHAPER DATA

Example 1

35.35

Example 2

¢13.12

No.of teeth
Helix angle
PCD

Side an

t pitch error

\alated pitch emror

Accuracy

e runout

e ermor

AISI-M2 HRCB4 5
JIS B4356

Value of permis

Within

s | Value of actual reading

0.002

0 005

0.008
0,012
0010

0 006

Within

0 006
0.004

CENTUF

CO.LTD
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INVOLUTE GEAR CUTTER

INVOLUTE GEAR CUTTER
( R

VIBER OF G
Series D d I W N A WU— ot " VS o - " O S—
0,5 | 777557 4J47 I é;j . B 47 B 4 . 4 3‘6 3‘6 36
06| | | 8 | 44 | 44 | 4 4 4 | 36 | 36 | 36 |
| 107 | | 55 44 | 44 | 4 | 4 4 | 36 | 36 36
08| | |5 44 44 4 4 4 36 |36 [ 36
09 | |8 | 4 48 | 48 44 44 44 4 4 4
1 | | 18 |oosgl 48 | 48 | 424 | 44 | a4 [ 4 S R
11,25 . [ 66 | 7| 565 56 | 62 | 62 | 52 | 48 | 48 | 48 |
15 | |60 6 6 65 55 55 | 52 | 52 | 52
175 | 60 65 | . 6 6 6 55 | 55 55
2 | | 160 75 7 65 | 65 | 65 6 55 55
| 1225 65 | LBl g %5 %2 7 65 t 65 65
25 | | 65 | 9 85 [ 85 8 8 78 | T
275 | 70 | 10 95 95 9 85 8 8 75
3 | | |70 | [ 105 | 10 | 95 | o5 | o | 85 | 85
~ 3%5] | 75 | 27 [_12 15 | 11| 105 | 10 | 10 | 95 | 9
35 | | 75 | @54 [ 125 | 12 [ 12 | 15 | 1 | 16 [ 10 | 10
375; 80 ‘» 13,5 13 125 12 115 1 11 105
4 | [ |80 | [ . — 135 13 125 12 115 11
[ 45 | 85 165 | 155 | 15 145 | 14 135 | 13 | 125 |
5 | 90 18 (N a 17 | 16 | 155 | 15 145 | 14
55 |95 20 195 185 175 17 [ 165 | 16 15
6 | 100 | g4 2 | 21 | 20 195 | 185 18 175 17
7 110 | (3175 |__255 245 235 25 | » [ 21 [ w0 | 19 ]
g | | | 9§ 29 I g [ x| 28 | o5 1w 2 | 2
9 120 325 | 315 305 29 28 | 27 26 | 245
10_| 1125 | a7 35 34 32 31 30 29 | 28
[ [ [ [ 130 a0 [ 39 | a | 3 | 8 | a8 | B # 30
12 [ | | 140 | 4 | 42 | 4 | ¥ | 38 | 36 35 33
[ 118 | 150 | 40 48 | 46 44 | 4 | a1 | 39 | 38 [ 36
114 | | 160 | @8N [ 51 | 49 | 47 | 45 |44 | 42 | 40 39
— 15 [0 55 53 51| 48 7| 45 R T
16 180 ) 56 | 54 | 52 50 | 48 | 46 | a4
20 (18 | | 190 66 | 63 61 | 58 56 | 54 52 | 50
28 | | |25 | s0 [ 73 | 70 | e | 65 62 |60 | 58 | 55
%5 | [ 120 |8 80 | 77 74 Fm, 69 66 | 64 | 60
[ [ 235 | 91 88 84 81 78 75 [ 72 69
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MILLING CUTTER

' ) {(mm) {mm)

Outer Inner | Number of Flute Outer |\ ~¢|_Inner | Number of Flute
Dla{B)eter ‘{:{:ﬂg‘(ﬁf D;azgieterl O,de,zg,y ]Rou v Dia(rB;eter H{gteh(E;LDIa@iteri oﬁggry [ Roughing
50 4 |15875| 18 Z 125 20 | 3175 | 238 14
50 6 |15875| 18 - 125 22 | 3175 | 238 14
50 6 |15875| 18 10 125 24 | 3175 | 238 14

50 8 15875/ 18 10 150 | 6 75| 32
50 10 18 10 150 8 |3175| 32
60 4 20 | - 150 10 | 3175 | 32
60 5 20 : 150 12 | 8175
60 6 20 10 150 14 3175
60 8 20 10 150 16 | 31.75
60 10 20 10 150 18 | 3175 16
60 12 20 10 150 20 | 3175 16
60 14 20 10 150 22 | 3175 16
75 4 22 | 150 24 | 3175 16
75 5 22 150 28 | 3175 32 16
75 6 22 175 8 3175 | 34 | -
75 8 22 12 175 10 | 3175 | 34
75 10 ‘ 22 12 175 12 175 | 34
75 12 | 2f 22 12 175 14 | 3175| 3
75 14 | 254 | 22 12 175 16 | 8175
75 16 | 254 | 22 12 175 18 | 31.75
75 18 | 254 | 22 = 175 | 20 | 3175 -
75 20 | 254 | 22 175 22 | 3175 18
100 | 5 | 254 | 26 175 24 | 3175
100 6 254 | 26 175 26 175 18
100 8 254 | 26 175 | 28 | 3175 18
100 10 | 254 | 26 - 175 30 | 3175 18
100 12 | 254 | 26 | 12 200 | 10 | 38175
100 14 | 254 | 26 12 200 12 | 3175
100 16 | 254 | 26 12 200 14 | 3175
100 18 | 254 | 26 12 200 16 | 3175
100 20 | 254 | 26 12 200 18 | 31.75
Sl 100 22 26 - 200 20 | 3175
125 | 6 | . 28 | - 200 22 | 3175
125 8 |3175| 28 200 24 | 3175 20
125 10 | 3175 | 28 - 200 | 26 | 83175 20
125 12 | 3175 | 28 200 28 |[3175| 36 20
125 14 | 3175| 28 200 30 [3175| 36 20
125 16 | 3175 | 28 14 200 32 |3175| 36 20
125 18 | 3175 | 28 14
{(mm) mm)
i Dl Lengh{ s D o O P Nt o | i Do Ful Lot v Dl Mo Mt o
30 | 97 B 14 10
32 | | 10 65 | ‘ .
D 150 S LR L T 12
38 | — 8 75 ‘ 60
40 W o | | - e
49 100
45 | I~ | "¢ 125 | M0 T 18
50 | 45 |222%5 [
= 10
fole)

(N
9,




MILLING CUTTERS &)

- Y
- [=]
%
Roughing [
(mm) -—t (mm)
Outer | Inner Number of Flute Outer of‘ Inner Number of Flute
Danete 190 o Danetr 5 1 [Danetet M0 Danetet o o e
L0 a_| ghog 1 | Roughng2 | [ 0] | Pt " | Roughng 1| Fghig?
5 6 75 | 60 [3175] 14 10 8
8 6 75 | 75 [3175] 14 10 8
8 6 75 | 100 [31.75| 14 10 8
8 6 100 | 50 | 381] 16 12 10
‘ 8 ‘ 6 100 | 75 38_1‘ 16 12 10
| 8 | 6 100 | 100 | 38.1| 16 12 10
8 6 100 | 125|381 16 12 10
| 8 6 100|150 |381| 16 | 12 | 10
8 | 6 12560 [381] 18 | 12 10
8 6 125 | 75 | 38.1| 18 12 10
8 6 125 [ 100 | 38.1| 18 12 10
| 8 6 125 | 125 | 50.8| 18 12 10
75 | 40 | 3175 14 10 8 125 | 150 [ 508| 18 12 10
75 | 50 |3175| 14 10 8 ‘ \

(mm) (mm)
(Dt e i | Wit | o ° [hmtedfie] (2 Dt I D | With | ° [N e
\ 13 70| 10 20
,65, 116 | ;8 [ 75] [10] |20
[13] o]  [6] [22]
Ll ‘1_6'30.20 70 3] [22
ff“ 16 68 75 3] o[22
8175 4o , '
. 1
75 [18 ] oo | 22 woo| asy 18] Zee|
20 - 20
. (201 | 3175 | 60° |
100 = | 26 70 118 100 | 20
| 125 i 16| ™ |
& 16
5| = |
7 S 22
20 |
100
25 | 26
(mm)
Outer Diameter Width of Flute (/) Diameter of | Number of Flute
© 60 [ a5 _|rutenghl] ‘Shanio )
10 — B2 | 8 | 8 |
12| 6 | 35 52 | 8 ‘ 6
15 | 69 | 4 89 | 5 |
20 | 104 6 64 | S 8
| 25 | 18 | 75 | 68 | 12 —
3% [ 138 | 8 | 76 i
8% | 171 | 10 82 e 10
0 | 18 | 11 [ &8 .
4 | 241 | 11 |88 -
50 | 28 | 15 [ 100 |
<0 55 286 | 165 | 110 | 25 12
| 60 19 115
o : ; 65 | 329 | 130 | B - -
8 t ® 70 | 364 | | 140 | _16
‘ 75 [ 39 | 10 | [ 18
' = 80 | ‘
L ) __ % | 433 | 160 = =
100 520 170 \
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B : = -
sl —
4T
@< | 1/ L
_/ ' c
(mm) (mm)
T T 3 "

TYPE [ R [ ¢D [ B [ 4d [lmbeolfile TYPE R ¢§0 | B gd [ NunberofFite
05 75 ] 254 14 05 75 6 14
1 75 2 14 1 8 14
1 3 2 156 8 12
2 5 - 2 2 75 8 12
25 75 5 2 2.5 75 10 2
6 2 3 75 12 2
35 7 7 2 35 75 14 2
4 75 8 ._ 4 75 1‘{“ i
5 8 2 5 75 20 12
6 75 12 4 10 6 7! A 10
7 75 14 | 10 7 75 10
8 75 16 10 8 75 3 10
9 18 10 9 36 10

10 20 10 10 40 10
i 2 16 1 8 16
2 4 16 2 9 16

I FORMED MILLING CUTTER

B Types of Formed Milling Cutters, as for manual tools

¢ Manual work tools, including spanner, plier wrench, pincers, etc,

m Formed milling cutters for auto and aircraft accessory works

¢ Working tools including Rod End and Connecting Joint, etc.
e Other working tools, including Universal Joint, etc.

m Formed milling cutters for light industry use

o Tooth Pick Cutter
o Shoe Cutter
o Chair Sheet Cutter

m For Placing Order
When ordering formed milling cutters, you are required to present

us drawing for material and conditions for mounting of such
working tools,




END MILL

Name of Each Part of End Mill

Shank
—_—

/

Annular

Radial Rake Angle t Width
Diameter of
= = | Shank

f

|- - Length of Shank - —
l Length of Cut |

Length of Cut -

Axial Primary

Relief Width
Radial Primary Relief Angle
Y
K-‘
\ |~ Radial Secondary
~<_ Clearance Angle

—

£

jelpwelq 2100

‘ \\\\V Groove

Top Rake Surface

Counter Bore

Groove of
End Cut”~

/

v

Hill

Torsion Angle
’

Main Parts of End Cut

End Cut primary ||
relief angle s{‘ | P

\

| \ End Cut secondary
~\ Clearance angle

Concavity il

Concave

.

/'i\gna Mill
_i’ Cross Section of End Mill
L

Support for chamfering

rinding at the side of cutting
’ is .:],,, E,g,,‘.,dﬂ,w refiected haht i P When you slant axis of grinding wheel,

this method will be much simple

Figure 1 Eccentric Type Figure 2 Concave Type Figure 3 Flat Type

e :]
1 t

BALL END MILL — | —]

(mmj) {mm
i n |
. e o e et e e et e e e e e et e
3 5 30 90 6 95 19 |
35 7 . i ) 10 20 65 150 20
2 t 8 35 100 8 > 21
45 9 12 24
~ | 40 115 10 | -
5 10 £ > 125 | 25 70 | 160
55 11 13 26 25
2.9 | | 45 120 i i T '
6 12 14 28 i -
- - ! ‘ ——— 75 165
65 12 15 30
7 14 50 125 16 32 | 80
75 15 | ‘ . 17 | 34 2 P 32
8 16 | 55 135 18 36 | ‘
m 1? r s | 16 19 | 38 90 36
9 18




ROUGHING END MILL

Specification
{mm)
Straight Shank | Morse Taper Shank r

D | I | L. | d | teeth | ki | MT-NO | d
15

- 1 35 90 125 135
16 16 ;
18 40 100 ) 130 2 M10 140
20 _ 45 | 110 20 ‘ | 135 ‘ 145
22 45 110 140 150
25 50 25 ' . e
[ 5( | 125 ‘ 170 3 M12 ‘ 190
28 50 125 25 5 195
30 55 130 205 .
32 ' . [ ] : [ r 200
I Y4 | 0o | ol | | 4 Mi16
35 65 150 32 215 210
40 70 160 6 225 220
45 75 175 ‘ 49 | 265 ‘ 5 M20 280
50 80 180 280 330

Rack Type

39
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The House of Gear Technology

C |CENTURY PRECISION CO., LTD.

Principal Office, Plant : Namdong Industrial Complex 23B-10L, 453-10 Nonhyeon-dong, Namdong-gu, Incheon Metropolitan City
Representing Telephone No_: (032) 819-5051 ~ 4  Fax: (032)819-5055

E-mail : sales@cty.co kr

M Detail dimensions may be revised without prior notice,

Mintellectual rights in connection with all specifications described in this literature belong to Century Precision Co,, Ltd, Any actions such as copy or duplication of a
part or whole of the contents of this literature without written approval of owner of the intellectual rights shall be prohibited,

Detigned by~ EX-COMMUNICATION T [0213141-7336 www ex-com ook 0810






