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The Construction of Oil Seals

1.1 Sealing Element (Rubber)

An ol seal normully consists of three basie componenls :

Sculing Element, Metol Cose, and Spring. It s o widely used sealing
component. The function ofa seal is 1o prevem the leakage of medium
nlong the moving paris. This s mainly achieved by the sealing elemeni.
The materiils normally used are Mitrile, Aceylic, Sificone, and
Fhairrimated Bubber,

» 1.1.1 Nitrile Rubber (NBR)

MBR 15 most commonly used matenal; It hos good heat resistance
propertics, good resisiance o oils, salt solunons, hyvdeoulic oils, and
gasaline, Operation tfemperatures ure recommended from 40 o 120°C. h
dlsd Tunctions well under ey envircounenl, bul only for infeEimittent periods.

The disadvantuge is poor chemical resistance,

» 1.1.2 Polyacrylate Rubber (PA)

Acrylic rubber lias better heat resistance than Nitrile. Tt is recommended for
high surface speed envirnnmenl. The operation lemperatures are
recormimended from 20000 150°C 1 should now be usad with wiler or in
femperature below -200°C2

» 1.1.3 Silicone Rubber (SI)

Sihcone compounds operte elfectively in a broad temperiture range ol -50
ey 1 ROVE, T s unsurpassed fnits resistance 1o heat and low tlemperatures.
The high lubricant absorbency of silicons minimizes Iriction and wear, It s
psudlly used tor cronk shaft scils. Silicone has poor hvdrolyvsis restsance.
should mor De used in oxidiaed or Ty poid oils.

» 1.1.4 Fluorinated Rubber (V)

Fluorinated rubber is widely known uimder the du Pont trade mnaone of Viton =,
It has thie best resistance 1o Chemcals, and supenor performance o high
temperntures. Thowgh VITTON provides so many goodd prospects, 1t has the
highest cosi



The Construction of Oil Seals

» 1.1.5 Performances of TTO Qil Seals
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P.5. Temp. Range may be vary in different grade.

» 1.1.6 Resistance to Chemicals TTO Qil Seals
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The Construction of Oil Seals

» 1.1.7 RPM and Surface Speed

The Tollowing whle shows you the permissible surface specd and BRPM for
virious scaling elomant moterinls and Shaft dinmetcrs.
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The Construction of Oil Seals

1.2 Metal Case

The principle Munction of thie mictal case iy o impor dgidity and strengih
the seal. Its moterial must be selected depending on the environment where
e seal is o be used. Pledse refer o the following fable

i
- Materials of
licable Enviranment
matal Case App
(SAE)
1008-1010 Hegular types of seals
Carbon Steal
[SAE) Applicable 1o the condibons where resistance
S0302-30304 to water, chemical and corrasion is required
|
Stainless Steat |

1.3 Spring

The springs of TTC ol seals are mode of the following marenals:

' +
Materials of |
Spring Applicable Environment
!
(SAE) Regulfar lubricantz
1050-1025
(SUS) When resistance fo waler, 2ea water,
0302 30304 and chemicals = reguired.

®



Types of TTO Oil Seals

2.1 Classification by Sealing Element

Code  Style

Characteristics

S

A sfandard oll seal with a sealing lio deslign. I is used 1o
sedl against internal media.
Limitations - Perpheral Speed : 12 misac

Temperature . 120°C

Pressure : 0.3 hg'cm2

A doubfe sealing lips design. The main lip seals against
internal media, while the auxiliary lip provides protection
apainst dir,
Lirmiations | Penpharal Spaed © 10 misec

Termperature * 12070

Pressure : 0.3 kg'cma2

Mo spring |s loaded. The flexible sealing elemant is used
to seal internal madia, It is suitable for sealing grease,
and protecting against dirt. It can also be used aleng
with other types of ceals.
Limitations - Paripheral Speed - 8 m/sec

Temperature - 120°C

Pressure | 0 kgiom2

Mo spring i5 leadad. The flexible sealing element is used

14 seal against bath internal and outer media, and
provides protection against dirt
Limitations = Penpheral Speed - 5 m/sac
Temperature © 120°C
Pressure | O kg/cm2

This type is intended ler sealing against bath intarnal
and exiemal meadia. |t 5 usually used to separate two
liguids. The area betwesn two lips must be lubricased
with grease, eic.
Limitations | Peripheral Speed | 5 misec
Temperature : 120'C
Pressure : 0.3 kgiom?2

The design s intended for reciprocating motian,
especially for pressunzed media.
Limitatens ; Reciprocabng Speed : 0.3 misac
Temperature : 120°C
Prassure ; 7 kglcmz2

3
5



Types of TTO Oil Seals

2.2 Classification by Structure

Structure

Characteristics

A rubber covered case can be used on
any sizes of shahs. || prevents the metal
cagg from rusting. corrosian. or prevents
damagea to the housing bore during
assembly, Especally in aluminum metal
hausings: of dueto thermal expansian,

(f = '.'_“_-:.1: —
A A2

Seals with a metal case on tha
penphary, [lis mainly used on shafts
when the diametars are below 150 mm.

Seals with a reinforced metal caso. It is
mainly used on shahs when tha

diametars are beyond 150 mm, or simall
shahs that nead axtra strength, or whan
special rubber compounds are reguired

®




2 Types of TTO Oil Seals ey
TITO

2.3 Common Types of TTO Oil Seal
Vv K D

Doubla Lip Single Lip (w,o DBouble Lip (w/o Two Spring Lips
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Types of TTO Oil Seals

TTO Type:6 /7 / End Cover

Various Design

Type 7

TEVR

End Cover

ECW VK VW




2 Types of TTO Oil Seals ey
< TTO

TTO Type : W (Corrugated OD]/ B C / Wiper Seal

Various Design

Type W
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Wiper Seal
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2 Types of TTO Oil Seals
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TTO Type : Valve / Bond / Face / Pressure Seal

Bond/Face Seal Valve Seal @

Pressure Seal

Various Design

f

V5BS5

SCHF

TBP2

TAP2




Types of TTO Oil Seals s

TTO Type : Power Steering Seal

Various Design
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2 Types of TTO Oil Seals

TTO Type : Axile Seal / UA, UAO

Axile Seal (UA)

(UAO)

Uaz2

Various Design

“TTO>




Types of TTO Oil Seals

TTO Type : Agriculture Seal

Agriculture Seol €}

Special Design ( §,X,Y)

Various Design

=

Special Design ( S, X,Y means special )

TB?S

TASY

TARY




2 Types of TTO Oil Seals

TTO Helix Design
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Selection Guide to TTO Oil Seals

3.1 The Description of TTO Qil Seals

In order 1o suil vour convenience o iguire TTO oil senls. The Tfollowing
seechions will mmake o du-n:riplilm on TTO ol senls, Basicully thens ane

seven parts regarding the descniption of ol seals. For example :

A B c D E F & |
ToolNo.| Type | Shaft | Bore | Depth | Material| Note !

|
mm | F1i78 | Doy | 30 62 g PA |

The description in Inch System i different Trom that of Metric System. IU asually

uses three or four digits For example :

A ] C D F F G
Tool No. | Type Shatt Bore Depth | Material | Note

Inch HOB1 TAZ 3125 4.125 0.437 Sl ND
Inch HOB1 TA2 | 3125 4128 437 Sl ND
Inch HOB1 TAZ ‘ 312 412 43 Sl ND
A | ToolMNo.  Tool number of TTO oil seals; see tooling lists.
B Type Fortypes of TTO, see Chapter 2
G Shaft Tha diameter of shaft where the seal will operate.
D Bore The diameter of bore where the seal will operate

Depth of the bore.
£ Depth When the width of the seal is not strictly specified, the

depth of bore is usually made big enough. So a seal

might be replaced by a wider one.

7



Selection Guide to TTO Oil Seafs/\
<ITO>

E Lip The material of sealing elemant, NBR, PA, 5, V1.
Material | See Chapter 1.

Special | For some special cases, seals need special treatment
Note See lollowing table.

SS | Stainless steel spring

S55 Slainless steel spring & case

(2] Metal O. D. Ground
Metal O. D. Painted

PC Rad Color Paint

P9 Black Color Paint

G P2 Blue Color Paint

P3 Light Blue Color Paint
P4 Gray Color Paint
P5 Green Color Paint

FD

PG Yellow Color Paint

P7 Orange Color Paint

P8 Brown Color Paint

PS Light Green Color Paint

ND Withoul grinding & painting

GR Grease filled between lips

RD Curled edge

LF Low Friction Design

a8
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Selection Guide to TTO Oil Seals /\>

3.2 The Tolerance of TTO Qil Seals

Im regard to tolerance, TTO oil seals are made o the corresponding German
Stanclard 13N 3760, For detail informaiion, see chapter 4 “Assembly Goides ”

» 3.21 DIN/ RMA Standard

1 DIN37E0 (m/m) AMA (m /m ) ‘
Bore Dia.
| Metal O.D. | RubberOD.| Metal O.D. | RubberO.D,
Upto50 | =0.10/+0.20 [ +0.15/+0.30 | +0.08/+0.20 | 40.15/+0.30
up to 80 0.13/0.23 | 020/035 | 009/023 | 0.20/0.35
up to 120 0.15/0.25 | 0.20/035 | 0.10/0.25 | 0.20/0.35
up to 180 0.18/028 | 0.25/045 | 012/0.28 | 0.25/045
up to 300 0.20/030 | 0.25/045 | 015/035 & 025/045
up to 400 023/035 | 030/055 | 020/045 | 030/055
» 3.2.2 RMA Standard
Metal OD Rubber OD
Bore Dia.
Nominal Press Fit | Tolerance | Nominal Press Fit |  Tolerance
2 0.005 + 0.002 0.008 + 0.003
up 1o +0.003-0.007 | +0.08-0.17mm | +0.005-0.011 | +0:13~0.28mm |
o 0.0085 + 0.0025 0.010 -+ 0.003 '
i 0.003~0.008 | +0.08~0.20mm | +0.007-0.013 |+0.16~0.33mm
o 0.0065 f 0.003 0,0105 + 0.003
pe 40.0035-0.0085 | +0.09-0.24mm | +0.0075-0.0135 | +0.19-0 34mm |
. 0.007 + 0.003 0.012 + 0.004
Up 10 7" | yonoav0/a10" | +0.10~0.25mm | V0.008<0/076 | +0.20~0.40rm
o | 0.0085 | 0.0035 0.0125 + 0.004
up 1o +0005-0.012 | =0;13-0.30mm | +0.0085-0.0165 | +0.22-0.42mm
- 0.012 +0.005 0.015 + 0.005
i $0007-0017 | +018-043mm | +0.010-0.020 | -0.26-0.50mm

9



Selection Guide to TTO Oil Seals

_TTO

3.3 Factors in Seals Selection

Fhere are several fetors alffecting the performance of senl sueh as media type,
friedda bemmperature, shall Cinish, pressae, and surlaee speed of shafl, ele.

» 3.3.1 Types of Motion
Types Choices
Hotation Any type of seal other than Tx4
Reciprocating TXA seals ( TC4, TB4........ }
» 332 Media
Media Choices ,
Regular ubricants | FRegular Seals |
Water, non Using two single-lip seals with grease |
lubrication liquids | or lubricants in between,
' Chemical When sealing element material is not
s acceptable, try mechanical seal.
» 3.33 Pressure
Cieneral seals are not intended for pressurized condition. However Vovpes of
sefils can withstand pressire up to Y hwfem” |, such as TOY, TBY, and SBY, vic,
P type dom withsiune ap e 10 Kgfeny® sueh os TOP L TREemd=14.2 pai)
» 3.3.4 Existence of dust
Environment ) — Choice
Mo Dust Single-lip Seals ( S Type)
Dust Double-lip Seals [ T Type) |
» 3.3.5 Temperature

Phe medin temperature plos the faction between seal ancd the shalt will cause the
temperature of the seal increase by as moch as 407G, Therelore emperaiure plays
o very imiporant role inoaerial selection,

20



TTO-Seal Type VS

» 3.3.6 Speed of Shaft

e tolernied speed depends on the matenol, type & ecgentneoity, For the design
of shaft, see Chaprer 4 “Assembly Guides"” . The Speed of shaft is categorized
intoy three levels @

||:-:|:-:||—

Shaft Speed | rpm.)
&

100

shaft Dia. {m/m }

» 3.3.7 Shaft Finish

Since the sealing lip in most coses seals directly on o shafr, the shaft finish is
rporian! For proper seal performuance. Genernl speaking, a Oimish of 3-5 o low

spoecd. and 1535 Tor high speed should b aehieved,

» 3.3.8 Shaft Eccentricity

There are twio iypes of shatt eccbntmeities which alfect the seals perfommance.
They nre Shaft to Bore Misalignment and Dynamic Run-Ohat, see Chapier <
“Assembly Guides ™
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< TITO

3.4 The Appearance of Qil Seals

O the appearance, there are three important parts .
AL The Front eénd of the Lp Fig-A s a critical areu.
H. Durk aren
A little tlaw on the appearnnee will not attect the pertormance of the seal |
C. Other pares
Uinless the defect is severe, inwill oot hoo moach the Tunction of (he seal.
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3.5 Inspection

TTO ol seals are inspected piece by piece during the manofacturing provess,
Theretone all finished produets are excellent and reliable. The extemt of sach
inspeciion dparaiion s outlined below,

Mato) Case The dimensions are checked belore production is
. started.
Spring The dlmenslnr]:-". and spring force are checked in a
random sampling method.
Rubber Befora the start of a production run, each rubber batch
Compound Is checked.
Dimension, bonding and finish are checked before the
Curing start of a production run. The manutacturing process is
continuously supervised. |
Completed seal | Each seal is visually inspected.




Assembly Guides

= <_TTO

4.1 The Design of Shaft

Proper seal installation assures proper sealing performance. How i seal §s finted s
very important.
The end of 1he shaft must be chamibered, commers must be rounded; free from

burrs and sharp edies 1o protect seals from damage duarmge assenably

» 4.1.1 Shaft Material and Finish

The shult must be hardened 1o Rockwell C45 minimuom. And surfiée roughness
should be within 1.5 o 3 Se=0.000 mm ) with no machine leads, This shult findsh

can be best obtdmed by plunge grinding.

Shaft to bore

Misalignment p .
It = ahe distance ﬂﬁ;ﬁ“:‘
that the conder ol __:.—;*"'“‘_"
.'.'-. P .
sha [ rotation 1s . L
. B
Lroen thie conter ol
i I.
the bore, t W :I \
i iy ||
Houming bans
Shalt
Hiow sdrgy e
cartaling = ) Snoft canteing

Dynamic run-
out High paind ol shan
| pairat caf shatt

I iz wice the dist- e

ance the center of 'Pes \

/ - Ohgreames rur-cil
the shatt 1s _ b N 1 ' .
displaced { [ b 1 ~|
fram the actual :. ' <3 i [ Shatt centatline
canter of rotation | NEENEDAMW G > (Figh sainf

i D
DE CENTRINS (Lt

24



Assembly Guides

> 4.1.2 The Shaft Eccentricity Limits
E Hah Speed Link |
E I | Medum . Spasd Limn —
an T T 1B T T T 1
£ .
=
I% y T I Luw_Eiua-erlI Limil
1 _-_-_.___._-______—-,',41 Leow Spesg Limi
| I (W IEhEt Speng |
- | EN | T A [ ‘ ] !
FEm ! LR + E W L] LI ¥
Shaft Dia. { mm )
» 4.1.3 Shaft Diameter and Chamfer
D~ - _—
g h 5 N __.J"-
(] ok ) i % A
4 LS B £ o
% iy e
I. | \
Shaft Diameter (mm) | Tolerance range (h9) [C (mm)L (mm)| D
upto 6 -30 - 0
upto 10 -36 — 0
1.5
up to 18 S =0
up to 30 -G2 =0 2
30
up to 50 “H2 ~ 0
2.0
up to 80 74 -~ D
up to 120 87 -~ 0 2.5
up to 180 -100 - 0
— 3.0 = -
up to 250 B 5 B &
up to 315 =130 = 0 5% 20°
up to 400 145 ~ 0O -
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< TTO

4.2 The Design of Bore

I'he lead cormer, or entering edge of the bore should be chambered and free of
brarrs,

» 4.2.1 Bore Material and Finish

Fhere s no recommended Rockwell hardness Tor the bore. However, the bore
should be of sutficiont hardness o withstand the seal’s .13, For soft metal. such
as Aluminum, a rubber .0, 15 recommended, The bore fimish should be wathin
A5 Tor metal OL D, seal and should be within 65 (=000 Toom ) For rubber OL1C séal,
[T =urface ronighness excecds this then paint séalont can be added w the O, 1. of
the meti] seal,

» 4.2.2 Bore Diameter and Seal O. D.(DIN)

i = —
Bore Diameter | Tolerance Ranga | Metal Cased Seal 0.D. | Rubber Covered Seal O.D.
(mm). (H8) {mm) fmm).
up to 6 0 to +18
up 1o 10 0 o +22
up to 18 0 to +27F
+0.10 1o +0.20 +0.15 to +0.30
up to 30 0 to +33
up to 35 0 to +238
up o 50 0 to +39
Lup to 80 0 to +46 +0.13 o +0.23 +0.20 to +0.35
up to 120 D to +54 +0.15 to +0.25 +0.20 to +0.35
up to 180 0 to +63 +0.18 10 +0.28 +0.25 o +0.45
up to 250 0 o +72
+0.20 to +0.30 +0.25 to +0.45
up to 300 0 to +81
up to 315 0 to +81
+0.23 to +0.35 +0.30 to +0.55
up to 400 0 to +89




Assembly Guides

4.3 Cautions on Assembly

The leading edge must be deburred. A rounded cornar

Hemave burrs or sharp edges. The shaft end shoulo be
chamtered in applications where the shaft enters the

Damage may have occurrad prior to installation. A
Seal sealing lip that in turned back, cut or otherwise

direction as the original one. Genarally. the lip faces the

Press fitting tools sh_r:ruld have outside diameter ETE mm
smaller than the bore size. For best resulis, the center
ot the tool should be open so the pressure is applied

Belore installation, wipe the se:;ﬁmg;ﬂement with the

Use proper driving force, such as a sofi-face 1ool, arbor
press, or wood. Apply force evenly around the outer

Bore or chamfer should be provided.
Shatt Remove surface nicks, burrs, grooves and spiral
machine leads.
‘Shaft End
saal against the sealing lip.
Be sure shaft and bore diamelers match those
gpecified for the seal selected,
- Dimensions
damaged should be replaced.
_ | Make sure that the new seal faces in the same
Seal Direction
|ubricant or fluld to be retained.
Correct Tools
only at the outer adge.
Fre-lubricale lubricant being retained.
Proper force
edge 1o avoid cocking the seal.
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4.4 Assembly lllustration

The following pictures illustrate the comrect and wrong assembly,

[s]

3
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&
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TTO-Seal Type BO-1

9 o

< TTO

-
P/N d D 5 P/N d D 5 P/N d D 5
#0001 a06 GED ) £207 6.7 1 1 #4257 BAG 7956 15
#3302 412 726 1.2 #208 87 11 2.5 #253  TEDE 803 3.36
#ops s 838 1.2 #2089 7 12 i #2654  BODD 10748 32
#0004 688 132 1.2 #2110 7.3 0.2 1 #255 127 14367 5
$OO5S 690 1334 12 #211 a5 134 1 #3071 18 15 1
#0% 831 1334 1.2 #2412 a7 13 1 #3027 45 3 1
¥007 S64 1422 1.2 #213 87 14 1 #303 55 10 1
M08 N2 1836 2 #214 BT { 1 #304 65 1 1
#1090 169 19.05 2 #2593 133 1 2305 @85 1397 13
#010 1486 2223 2 #2916 1035 16 2 306 7 11 4 |
¥O11 1651 254 2 #2177 107 16 15 w307 86 13 1
12 181E 254 23 #2188 107 18 1.5 g310 T 1T 15
#013 2426 3397 2.3 B219 114 163 15 #£12 18 181 15
#014 2333 3658 23 #220 1B 183 15 £313 127 13 15
#16 X264 A4 a2 p2a 118 1.1 i5 A 138 204 15
D16 3584 4445 3.2 g2z 127 18 15 #ate 147 21 1.5
#DIT 3BEE 4775 a2 #2235 127 .20 15 #£17 167 23 15
4018 4534 5715 32 #224 137 20 15 #3189 172 239 2
#0190 51689 B35 3.2 #2E5 13,7 22 15 w20 18,7 &r 2
#0020 1W0AIT 1588 z #2269 14 {87 15 #21 =07 28 2
#0217 1374 2057 2 #2377 47 22 15 #3324 227 3 a
#022 1583 22273 2 #2268 16 227 15 ¥2s 27 A2 2
H23 1420 238 2 #2249 VE.7 4 1.5 #1126 24.7 a3 2
#073 1969 2692 23 #ex0 174 24 1.5 #3327 27 353 2
W035 2154 2858 26 #2311 14 247 15 #3238 Z7 3B 2
#02B 23248  ALTS 23 #2372 187 26 15 #3728 286 36 2
#2y 2705 9493 2.3 #233 7 28 15 #330 282 375 2
o073 Z7BR 3861 2.3 #FZM  HNs T z25 2331 a7 32 2
#0Z8 30.81 381 2.3 #4235 285 2B 15 #3327 397 42 2
€30 23389 428 az #2380 7 3o 2 #2333 37 48 25
§031 3389 428 23 ¥237 227 2o 3 2334 FT Y 25
8032 4293 5238 3.2 g2ia 247 32 2 2335 43 54 25
N033 4844 S8BE 32 238 267 35 2 K336 45 57 25
%034 5489 €985 az g240 272 38 2 #2337 43 &0 25
#035 5804 7036 3.2 g2y 7 97 2 £510 104 147 1.2
R0 G058 73.03 EE az42 3 39 2 8511 1385 187 17
40a7  B489 7722 3.2 8243 337 42 2 ¥512 1735 237 1.2
#0380 ©B568 795 3.2 #4244 343 43 2 #4513 2185 287 12
#030 7E08 0047 32 #245 367 45 2 A514 273 328 1.2
#201 a7 72 1 #2468 40 51 25 #3513 342 355 z
N20Z 45 7 i W4T 427 53 3 ¥516 428 455 15
#2003 5.7 g 1 #248 4B7 59 3 #517 48T G55 2
E204 5.7 10 1 #249 52 &0 3 ¥5'8 605 6B5 2
¥205 .2 gz 1 #250 533  B45 a #5139 B3 127 12
p20E a7 10 i LS BO.T Fi| a #5240 273 126 2




TTO-Seal Type VCW

B}

TYPE d D H 110 NO. TYPE d D H TTO NOQ.
YEW & 18 3 A5 YW 2B 37 4 Cyas
YW 7 15 5 AS28 Wi 29 i} 4 Caas
YEW f 12 3 AZ1E Wi £ a7 4 C7TT
YO 8 15 3 AGZ4 Yo 30 3R 4 CA164
YCW g 13 3 AB0E ~MCW 3a 40 4 Dp134
VOW g 16 3 ABIE VW 30 50 & E0314
YW 10 14 3 Al i) %1 B& 5 E5191
WEW 1 17 3 AT30 YW an 56 g Ef122
YCW 10 2.7 3 BE25 VCW 31 e 4 Ce20s
WOW 12 16 3 AB1D WO az 42 4 D2yag
YEW i2 1 3 AR3d Yow a3 45 4 DSES
WOW 12 18 a Agan VoW a5 a2 4 n213
WEW 12 287 3 B22A VOW as 45 4 DS80S
WEW 13 18 3 M358 YEW a7 a7 4 CFead
VoW 14 &0 q RGN VW 97 i1 & D7g
VEW 14 2 3 Blig VO 38 45 | 5144
VEW 14 22 4 B2135 VW a3 48 i a7
VOW 14 28 4 B2t16 VoW 40 47 4 O7rins
VY 18 4| 3 Bt27 Pl 1 a0 50 ' Elasa
WOW 15 23 3 B308 WOW 40 5 5 EZ131
YCW 16 23 ! B2101 WoW 42 52 4 E282
VW 18 Pi a 8461 VoW 4z 625 G E2224
VEW 16 25 3 BE1ZB YOW 42 L3 6 ES152
WOW i7 i) 3 Baza VoW 43 A3 4 S047
VEW 17 o5 ! B5127 MOW 45 52 4 E2133
VoW 18 74 a Bdis VoW 45 5E, 4 ES14T
VI IB 24 4 B4TH VoW 45 i} 5 FE1E5
NOW |6 Fa 4 BETd VoW 46 fid 4 Eagd
OV 14 7 4 BTG WD 4B 58 5 EB108
VEW 20 25 4 B&T3 VOW 50 65 4 EA103
NCW 20 2B 4 BEI1E VEW &0 80.5 & Fo156
VoW 2 o 4 B8163 VW 50 62 5 Fi213
VW 28 an i C0129 VoW 5a &5 5 F216R
VoW 24 az 4 CE12T VoW GH 06 5 F51t8
MOW 25 32 4 G126 VCW 53 5 5 F7128
VW 25 34 4 Ca154 VW 70 TH B Fas6
VoW 25 35 4 25115 VW 7a B 5 5 2190
VoW 26 34 & a7 VW T8 a0 5 B G&128
VA 27 a6 4 G216 VTN 80 L i G102
WO 28 35 4 5157 YEW g0 108 & H1Ba




TTO-Seal Type VA

\A

~TTO

= a = =
Reference ShattC d D h H d2 di H1 T70 NO.

T | 2.7 as 25 55 21 a (g S | O+ 4 25 0 P1R1
WA, 4 d.b - .5 == s T.a 2o b Bae 1 o4 8 | 0.4 PRz
Wil B A8 55 4 ] o4 a7 e i s + B g oA P1B3
WA B 55 85 5 =] -4 ar Cs+ 1 Ci B b na Piga
W T 8.5 - B ] 10 2. ar e I | G+ 8 ; ia

W a H a5 T 11 24 3.7 Cws 1 G4+ & 9 0.4 PoOEs
VA 10 g8 - 118 B8 16 34 55 C+ 2 C+ 8 48:05 POSE
Ve T2 118 135 105 A5 a4 BES s 2 C 4+ g 45 .& POET
VA 14 135 - 155 125 185 34 55 Ce 2 G4+ 9 @5:08 PO3S
VAs 155 - 175 14 20 34 S5 Gy 2 C. 2 45.086 PO18
VA 18 17.5 1 ] 16 i A4 55 Cs+ 2 C+ 9 4.5 05 FaBs
wa 20 19 N 18 6 q. 7 75 G+ 2 C+ 12 53 o8 o9
VA 22 A | g 20 43 ] 47T 75 o+ 3 Cos 18 fi 0.8 Paaa
WA, 25 24 2r = 3k 4.7 IS5 R - Cs 12 LF] ] apg
VA, BB 27 a9 25 ] =) 5 w4+ 3 Cs 12 L] nAa 46
VA 30 a9 a1 27 38 47 716 C+3 Ce+12. € t08 21
VA ED a1 a3 Fias | ar 47 7.5 =+ Ge1¢ L] r .8 ey
WA, RS a3 - A6 a1 a9 4.7 7.5 L B Es12 h on S LN
VA 38 a6 38 34 47 3.7 {5 ] C+3 L+ 12 i1 il 2101
WA 40 38 43 36 48 5§ B C+3 G415 T +1 Po2s
WA 45 43 -48 40 30 55 9 Cafl Cals T ' PO23
WA B0 AR 54 a5 55 55 =l = R 4 15 F i 1 =]yl
WA, 15 63 58 <1 50 e B8 4+ 3 S+ 15 T 1 P48
\A, B0 58 B3 B4 B4 B 0 GaB TeiB T =1 P12
W 55 B3 -8 58 68 55 9 Ced Cwif T =1 PO45
W, T BB T3 B3 5 (1] M =S o 2] 1.2 H103
W T a3 ra =14 ra EH 11 o+ 4 &+ 18 ] 12 H104
W 80 7B g3 72 84  BA M C+4 C+18 9 =12 P05
VA 85 & - B8 FE B8 A8 Ced4 C+if 8 212 P8
W B IJZE_ &3 B4 a3 E»_EI_H Cs 4 C+ 18 o v 1.2 =5 i
Wiy 5 bi 5 | 38 By 7 Il 6.8 rrl_ Cos d o+ 1B i} 1.2 Fi108
it 100 98 105 B0 a2 B4 1 Ced Cs18 9 +12 P06
Wil 110 105 15 = jr] 119 % 12A Ce=d a2t 195 4+« 1.5 10
W 120 116 125 104 122 fo 125 Casd C a2 105 15 1M
WA 130 156 135 17 131 .8 1Z8 [ L= 2 105 b 517 P1iE




TTO-Seal Type VA

TTO

Reference ShatC d D h H d2 dI H1 110 NO.
Win, 140 135 = 145 126 tdQ 79 128 Cw d G 21 105 1,5 PiEa
PLRRET] 145 . 185 156 140 746 128 T+ 4 O+81 10615 Piid
WA B0 158 - 165 144 1RO 9 145 G+ B C+dd 2 +18 F115
VAATO 166 175 153 163 @ 145 Cé & Cé 24 12 +18 P1at
WA 18D 175 - 185 162 78 1 145 Cs 5 G4 12 + LA =T
WA 180 185 - 195 17 187 9 14.5 C+ 5 C+24 12 -18 P1&3
WA e 195 210 18 s @ 4.5 C+ § C+ 24 12 +19 P1TH
WA 200 180 . 210 I8y 210 143 25 Cs 1o Csa5 20 =4 164
WA 720 718+ 235 198 22 140 25 G 10 Csd5 20 »d P16
WA 250 235 - 2aS p25 8Rg 140 25 G4+ 10 C=-45 20 =4 PG5
WA aTs 265 - 20D 247 27T 143 25 G+ 10 C+=aF 20 =4 P18
WA 100 280 - 310 270 300 149 25 Cs 0 Casds5 20 =4 a7
WA AR5 3o~ 335 292 322 1434 25 Cs 0 GCedf 20 rd P18g
WA 350 ag5- 2E% 316 M5 143 25 Beid D45 20 o4 P1Ba
WA ATS 365 - 390 337 3BT 143 25 G410 G845 20 +4 P180
WA 400 A0 - 430 IBH IR0 143 25 S+ 10 Ce+45 20 +d P
VA 45T 4an - 46D 405 435 143 25 a1 Cad5 20 ¢4
VA 50D B0 530 450  4BD 143 25 C+ild S+ ds 20 4
VA 550 G530 - H80 405 525 143 25 G+l S ds 20 +4
WA BOD 540 - 630 540 570 143 35 Ca 10 Cy4a5 20 +4
VA B5D GA0 - 865 B &30 143 25 G410 CL 45 20 44
VALTOD G665 - TOE §30 4880 143 25 GF¥10 C+45 20 +4
WA T Toh- Tan g7F  FOoO 143 2% GCa+ 10 G+ 45 20 +4
WA T5D T45 . TBS s VA 4% 25 C+10 T+ 45 20 +4
WA RDD TR - B30 7is F¥E 143 36 Ce10 Cu a5 20 44
WA B50 830 - 875 TES  B15 143 25 G+ 18 C+r 45 20 ¢4
R i 75 - 920 828 455 143 28 C+10 ©Cras 20 #4
Wi A50 g9 - 448 A65 A6 143 25 C+10 LC+45 20 =4
WA 1000 8E5 . 1DME 9@I0 G40 143 25 G 10 C4+ 45 20 54
WA 1050 idi5- 1065 G955 2655 4.3 25 G+ 10 C+r45 20 =4
VA 1100 1084 - 1114 R T R T T R - Csi0 C+48 B s
WA 1150 1116 - 168 1045 10765143 25 G+t G465 20 =4
WA 1200 1166 - M5 1080 1120 143 25 G40 ©Teds5 20 44
WA 1950 1#15~ 1770 1135 165 3. #6 Ca+10 Ceds PO +4
WA 100 1270~ Ya20 MAs 1EIniaa s C+10 EC.45 20 44
WA 1350 1320 - 15700 1225 1255 143 25 C+10 G+ a4 P20 23
WA 1400 1370 - 1420 170 1300143 25 G+ 10 Gads 20 +4
WA 1450 1450 - 1470 115 1345143 25 Cw10 Dads PO 24
WA 1600 1470 - 1520 1360 1350 143 25 Co 10 £ db ¢l
WA 1650 1520 - 1670 146 1435143 25 C410 Cw a8 20 +4
WA, TR0 1670 - 1620 1450 14B0 143 25 C+10 ©Cu 45 + 4
Wi 150 TE20- 1670 1485 1525143 25 C+10 ©C4 45 20 =4
WA 1700 1670~ 1720 1540 1570 143 25 C+10 Lads 20 o4
WA 1 TS0 1720 - 1770 7S5BS 1615143 25 C+10 ©GC+45 20 4
W 1300 TTFD - AP0 1630 1650143 25 0-10 C+4a5 20 =4
WA AR iR20- 1870 16TS 1705143 25 GC+10 Casds D0 +4
WA 1900 THFD - 1920 VP20 1FS014.00 25 Ce10 ©sd5 20 sd
Wi, 1950 1820 - 1970 1FES 1795143 25 Csli0 ©Ceds. 20 =4
Wb, a0 1370 - 2020 1810 1840 143 25 C:i0 ©Cad45 20 =4




TTO -Seal Type VS

pr—
1 [_I?I
g = o =
||
\
== Ml =
Fgl‘argnlce Shatt C d D h H d2 dl H1 TTO NO,

VS B 45 55 i B a9 £E2 T 1 G+ 6 48 ~ 04 F1oz
VA 55- 635 5 E g 52 Cow Ci+ A 45 » 04 18
WE Y 8.5 b | 10 aa 52 Cw C+ B 45 = D4 P04
V5B 8 j-E- T 11 is 2 gt N C+ B 485 v 04 Pi14E
V& 10 865 115 2 15 56 T Ce2 C+ 9 8.7 - 0@ g5
VE 12 11.5= 135 105 16% 56 = By SN - | BT = DA P17
W5 14 13.5 15.5 12,5 185 5.6 T.F O=2 G+ B 6.7 + 0.8 P
V& 16 165- 175 14 20 -1 T a2 C+ B 67 =06 Fila4
V& 18 175~ 14 16 23 56 T C+2 C+ B &7 + 0.8 172
VS 20 19 2 18 b 78 108 C+2 G112 9 =08 118
W5 22 21 24 20 28 7.8 105 v G112 8 =B P117
WS 25 24 27 22 0 ra. 108 C+ 2 e g =08 Fi18
W5 28 27 28 ] a3 TH 105 C+3 T B =08 P119
VS Al 28 a1 27 a5 T8 105 43 12 9 + 08 F12a
V5 a2 31 33 28 a7 7.8 1605 C+3 o g =08 PZ40
V& a5 a3 35 3 am Fa 1058 C+3 ot e B g =D0H P12
W5 A8 36 38 34 42 7.8 145 C+13 S+ 2 8 =08 PiTa
V520 38 4% 3k A6 &5 13 C+«3 C 415 i1 =13 Fi33
VG 4o L 3| 48 A0 50 BES 13 G+ 3 LR B i £ P23
Vs S0 4 53 &5 55 55 13 Cow X C+ 15 1 1 P
W& 65 53 58 &5 55 BS 13 C+3 +15 19 1 P25
V5 B0 5H (=% 54 a4 G5 13 Ce3 G+ 16 17 &1 P26
V3 Gh L] GH S8 o 8.5 13 Cs3 C+15 i1 =9 P1ZT
VS TO BE Ta &3 8 1.3 1585 [ ] C+18 36 = 1.8 P12
V5 75 73 T8 a7 78 1.3 166 T 4 Co+ 18 e Y 128
V5 B0 TE a3 T2 04 113 155 C+d C+18 135 + 1.2 P130
VS AS B3 8a TE BA 11.3 155 O+ d Cat8 35 = 1.2 131
W5 a0 BE a3 81 h | 1.8 156 e S« 18 1356 + 1.2 P13z
W5 a5 53 og BH 87 1.3 1565 O+ 4 C=18 3.5 = 1.2 2186
W5 100 3 105 o 102 1183 155 C+ R c-18 4.5 + 1.2 133
W5 110 105 15 a3 113 331 18 O+ d Ce21 155 = 1.6 Pi54d
V5120 115 125 T0E 1232 =31 14 O & [ lP L 166 ¢ 1.6 F135
W8 130 125 T35 117 131 181 148 Co+ 4 G+ 21 165 = 1.8 P16
W5 140 135 145 126 143 731 18 C+ 4 G+ 155 + 1.5 piary
W5 150 145 b 135 148 931 18 Cos4 Co+21 155 1.5 P13




TTO-Seal Type VS

Reference Shafi C d w h H d2 dl Hl  TTO NO.

W3 160 55 - kb 144 L 5 20E C+h C+24 W+ 18 FERTE
WE I &85 = 176 153 . 15 205 Cs i CH24 18 1B in G
Y5180 e - 1846 (=¥ 178 1o S05 C+=0 C#+24 1: 18 o [as)
V5 WO &5 - 19 171 -7 L3 208 C+ 85 C4+24 W+ 18 Hia?
Wi e 195 - 210 B0 o] v} 205 Ce+F C+24 1B: 18 Plaa




TTO -Seal Type VL

dZ max

d | min

Reference

WL o 135 1415 124 a5 [u] B3] — a0 - =20 &4 L5 Fid7
L [T 1115 155 i £ 55 =] |8 F. L = A} 5+ |5 PidH
WL 1L | 1A 144 - [s L BN i & 2L I.#3 Lrlg o
WL 170 &5 175 153 &5 & 0.5 E 4+ 5 + 20 B LS =150
WL 180 75 85 Iex a5 = £LS =+ 5 C =20 B+ E5 ]
WL WD 85 s " &b [ S S = M 8= LS P16%
WL @ |5 rd ] B2 a e [ L5 =] & 40 B+ L5 1A
WL 230 2% =233 bt &5 & 05 =+ 5 C+ 20 B L5 P54
WL 250 233 -2al FE5 65 [ 05 —+ 5 C+ 20 B+ L5 P55
VL 275 dld — 86 P .5 [ Ob . B C+20 H- Lk PlEd
WL 30 £H5 L34 240 &5 & 5 s | 1=+ 20 B4 LB Fl&d
Ve 325 30 =335 20F &5 & L5 =+ B =+ 30 B 5 FI58
WL A&l 335 -3 115 &.5 [« 5 C 45 + 20 =[5 Fi=2
L' L. A 1 OB ¥y 5 ¢ {3 L ] 2 4 21 H = 1k RPI&#
WL 00 25 - 410 ei=18] .5 & 10 o ] C o+ 20 B+ L5 Fla0
WL 425 A1 - 440 A2 a5 & 01 & C 5 o w20 B+ 16

YL 450 A40 - ATS A5 5.0 & 105 5 C 4+ 20 R




TTO-Seal Type VK

R
xhn‘“ H\l‘:‘x“‘::\
e M
"\.l % |
:n..lir-
[
I'l} _xr.
i =
b
H— -
n@n
i
LSRR =
TN R
AN RS
=
TYPE D B TTO NO. TYPE D B TTO NO.
VK 22 5 B2137 VK &0 15 Kagz
VK 24 T B4BG VI 170 156 KART
W =8 T Ba185 VI 200 13 WMZg
VI an Ik G2 WK 210 15 221
Wi 3 B a2 - 4 i) 14 WEE
Wik 3z a5 C21ED Wi 240 15 K714
Yis g4 5
Wi ag 1] GE1hG
Vi ar r Grsa
W g7 10 C7ed
Vi 40 T Dot
Vi e Le) s 2154
VE &2 a5 [ 150
Vi A7 T DF2ai
Wi a7 10 OF215
Wi B2 ¥ EF2ad
Ve b2 10 E2219
R £S5 g EE15E
W 55 1a ES148
W e H F1359
VR ] f Fd218
W =i g FRZ20
W 75 T Fri&
WK a0 ! f3023G
Wi il 12 Gi0EA
VK BS 12 G2134
Wi ai 12 GH132
VI a5 12 G
VK 101 12 HD1 T
WK 110 12 HZ1 33
W 10 12 Hiag5
WK 1310 12 HiEH
W 141 15 HAETCA
Wi 145 12 HEED
WK 1 5il 15 i

36-



TTO -Seal Type EC & ECW
—— TTO

e e
Eﬁ:?‘:ﬁﬁ
"-:x_‘.‘\.,{:'._\\.\“'.l-
BN i B —
|
1
\ = . Bl .
o =
Rl |
":'“:' T -
Y |
S = =
N '
a \—'h_"-_"':_":-_"‘-;" h Bo|
a=h
TYPE D 5 TTO NO. TYPE D B TIONO.
EC 12 -] L real=] EC I 7 Cre7
EC 1278 254 A2 EC ir [+ CcT2g
EC 13 45 AS06 EC 38 10 C B8
ECW 19 & ADEZ ECW 35,05 7.3 CE162
EC 14 7 AOET EC gt 4.8 C-EO4
EC 20 4 Boro EC 381 .4 Cce187
EC 22 4 B2138 EC 30,69 64 coatt
EC a2 5 B2118 EC 40 25 0143
EC 22 Fi Basd EC a1 5 =042
EC 24 ! Bas1 EC 40 ! D0135
EC 25 5 B5103 EC A0 7 Do&7
EC 25 [ BS16T EC a0 a £I0138
EC 25 Fi Bs13t ECW 41.23 .o D84
EC 2535 5.4 A5 146 EC 47 i D2120
EC 26 6.5 BE&1 EC 42 8 02129
EC 28 a B&13zF EC a2 a5 0250
EC 28 7 Bavig ECW 445 7 D4160
EC 30 | CO146 EC 45 5 a152
EC a0 5 C0123 EC a8 2 84 D572
_EC @ s coz ke 657 64 D&
ECG a0 B con EC 47 -] D0
EC 31.75 48 €164 EC 47 65 Q7156
EC 92 3 C2134 EC 47 7 o7
EC 32 7 g2z =l 47 8 7114
EL a2 B C2161 EC 47 B (7148
EC a2 8.5 242 ECW a7 8.5 D721
EC 34 & Cass EC &7 0 OF7e
EC 34 18 car2 EC 709 4.7 L7224
EC a5 3.5 C5e2 EC a702 £.4 7218
EC a5 b Chisd o 50 7 EO218
EC a5 a5 5144 EC 50 < EaT
EC as 7 05131 EC 50 16 EONED
ECW 35 A 5168 ECW 5034 7 E0zar
EC a5 B o588 EC 50.8 6.4 e01a82
FC 36 & CaT? EC BB 79 S
EC a7 5 C776 EC 52 i E2143




TTO-Seal Type EC & ECW

TYPE D B TTO NO. TYPE D B TTC NO.
EC A2 7 EZi50 ECW a5 g i Grioo
EC b2 B EZ8a EC g5 m G715
EC ST 6.5 Ez2T2 EC 100 s HO17a
ECW 5230 B85 ez ECW 00 11, Ha17a
ECW 52 p:| EZ215 EC 100 12 HaT3
EC 62 10 EfGs EC 100 25 HOE3
EC 52 10 EZ238 (%) EC 100 31 Hi 22
EC =1 7 E5137 EC 110 10 H2124
EG 55 16 ESS1 EC 1t 12 H2E5
EG &5 1G EG114 EG 110 21 H2194

T ECW 5715 79 E786 EC 120 12 Hia5
EC 58.74 7.8 EB4Z2 EC 120 27 H#az
EG 5875 7.8 Efiiz EC 120 33 HaE0
EC &0 r Foia64 EC 125 12 HESA
EC &0 16 FOis EG 130 12 HE46
ECW 6027 T.a FO189 EC 130 27 HEI3
Ec a2 43 F12e8 EC 140 15 HEE0
EC g2 6.4 Fia7 EC 140 ar Hia4a
EC B2 i F13a7 EC 145 15 Hag

___EG G2 B _F1i00 £C 150 15 HOSH
ECYY B2 B Fi342 EC 1 50y 27 KD48
ECW B2 8.4 Fijaa EC 160 15 K225
EC E2 a5 F1198 EC 165 12 KA
EG G3.5 79 Fi211 EC 167 15 B3t
EC B35S 6.4 Fia25 EC 170 15 Ka30
EC E4 a F2144 EC 17 43 K424
EC E5 10 F2BR EC 180 12 KE21
EC G662 759 Faz21 EG 180 15 KE3A
EG (2] i F4150 EC 180 ao KEo4
EC Lt 7.8 F550 EG 185 15 K708
EC ¥a b 4] F&iid EC 190 i2 Lrzwels]
EC Fit 16 F566 EC 2t0 15 M2t9
ECwW Pyt a5 FE221 EC 210 27 M20a
£ i ] FE120 EC 225 id pAd07
EC 72 g FES1 EC 230 14 METY
ECW 72 Y FEZ20 EG 235 15 M710
EC 2 10 FE248 EC 240 15 MO
EC 75 ) Frog EC 260 15 N20a
ECW ac 6.4 G105 EC 270 15 HADE
EC an 10 G137 EC 200 15 MET
ECW ac 2 G023
EC 8o 2 G
EC G 4] i@ GO140
EC A2 65 6.4 G128
ES 83 7 G104
EC BS 10 G127
ECW B85 107 G2125
EC E5 12 G239

C a5 20 G283
EC 8r 12 G317
EC HE.G 3.5 G4
EC ac T (3512%
EG a0 10 G5118
ECW oy 15 G5126
EC 4] 12 3525

8




TTO-Seal Type R (RB)

50
| o
= | s
= b b =
.- | oy —_ _ —_ —_ — —_ E
) N )
j« )
- _‘:\:1 ""-t"‘-.:".\:"‘\-é
1 -‘:‘:}k\\\\%\;‘f}
O]
'd D B Bl d TONOC. d D B Bl dl TIONO.
. 10 24 a5 1 15 B4108 75 86 &5 1 g3 =B03
11 28 3.5 1 iT T8 98 i ] 1 BE (1
12 25 ag i 17 5543 HO 100 5.5 1 &H HO3E
14 KIE 4 1 2 A5 105 55 [ a3 H114
__AE S0 4 iy co7e . an 110 &5 1 ag H223
16 a2 4 1 23 HO 15 i 1 103 Hags
LI 32 4 1 24 o=as 100 10 &5 I 108 Hat7
18 a3 4 1 Pa 105 125 55 | 113 HEe2
20 a5 4 t 28 Chia5 135 159 B.5 ¥ 145
22 al 4 1 J1 225 250 7.5 1 245
24 40 4 i N
24 a0 . i a1 Cisd
26 40 4 i a1
28 43 4 1 a4 Dana
a0 a’ 15 1 a7 Lvd7
3z 48 45 1 a9
a5 52 45 1 42 EZ54
a8 55 4.5 1 45
ag 57 4.5 1 a7 ET14
41 hv 45 1 af
42 B 45 1 A0
45 G2 a5 1 52 F178
48 B 4.5 1 177 F2109
50 o 55 | 58 FEET
el e =} 1 ED
5d TG b 1 B2 =082
L1 s 5.5 1 Bd Fraa
5 '8 55 ] it Faa8
0 BA 55 1 B G034
B2 B2 5.5 1 70
b& B85 o 1 id Gaes
G# 55 } 58 1 - Gagn
T £} 5.5 b | Ta G520
T2 oz 5.5 1 B GEZS
75 o5 5.5 1 g3 5803




TTO-Seal Type 9R ( 9RB )

B r A
| b
: ] E I 1 1"1 E -
al —+ HT = 5 AT — =X E o 8
¥ ;
I|
AR =
| Y !
., P
SN N e
et
d D B Bl B2 b di DI D2 t  TIONO.
15 az a4 [ 1 3 21 Za 34 oE C285
17 34 4 -] 1 3 23 = 36 a5 2149
20 ay 4 B 1 3 s 34 39 05 CI6E6
23 42 4 G 1 3 31 38 A4 0.6 L2107
26 43 [ B 1 3 32 a0 A5 05 0333
30 45 45 a5 1 3 ar 45 20 LB 5] Bigs0
32 53 6.5 a5 1 £ a9 50 5 05 E352
33.34 5.1 6.5 4.6 1 3 43,3 a0 25 LHE - E357
35 83 4.5 55 1 3 a2 B 55 05 E353
4 58 4.5 8.5 1 a 47 ah 53] [RS] E840
41:28 a7 0 E.B 25 1 : | 48 3 bl Bl a5 E751
44,45 &3 . =R 1 3 21.5 a0 =1 .5 Fia53
a5 vil E& 86 1 3 &1.5 7.2 TE 2 05 FEIAT
45 63 4.5 65 1 a 52 LATH 65 0.5 F1243
0 ?E 2.5 ] 1 3 o8 EH 5 LS 0.7 FE216
55 il 55 75 1 3 63 7.5 Fi: 0.75 Fe143
(574 a2 55 7.5 1 a of FHE B4 075 G123
&5 a7 5.5 75 1 3 73 B35 212 035 G31A
it 9 55 i ! 3 78 BH &5 a4 (0 GEZ24
] a7 5.9 r5 1 3 83 3.5 599 0.75
al 102 55 7.5 1 i i) 98.5 104 075 HOBY
a5 1437 55 7.5 1 a 393 1035 L] 0.95 H185
a0 112 8.5 [ 1 3 =28 1085 114 0.75 He202
95 17 2 7.8 1 3 103 i = 119 Qiva
100 122 55 7.5 1 d 10k 118.5 124 0.75 Ha 147
10 a1 | 55 75 3 118 1285 134 .75 HESD




TTO-Seal Type GA

=

l__-'q_ "N

e |

< TTO

5 N
N o %)
ORI
— RSt
j | Ni
W, |
| | o rJ
£ S
al o =+ |—+ ot = =
1
‘ |
L |— . :\_'-\ L -4|
R
e ;_‘*:: -}33
TYPE d D H TTO NO. TYPE d D h H TIONO.
GA 10 16 4.5 AR5 GA a0 a0 7 m D163
GA 10 20 8 BOGT GA a2 47 7 0 pE11%
GA 11 1666 8BS ABTE GA a2 45 B 8 pBag
GA, 12 Z0 fi =N EL| G 4z 45 7 10 nFal
G4 12 22 B _BP1EE GA 35 41 5 7 3153
G4 14 20 5 BOsa G as a5 7 1] DSED
GA 14 2a 4 B2165 G 36 45 5 7 DEea
GA 15 25 A BS1 05 Gh 56 45 . 10 DER0
GA 1o.88 2223 47 Bes3 GA a6 4B 7 id Des2
34 18 22 i Batd G4 g ie] i) B E0163
et} 16 26 g BETY G 40 50 7 0 Eoi02
&0 18 78 ] Ba1a5 GA 42 o] 7 10 E22B0
GA 16 a5 2] 5145 Gk 4L 7] 7 i0 =]
et i@ 3175 [ ci7o Gy a5 (2] 7 10 FOi04
GA 1505 2645 95  B648 G 45 60 7 10 FDIG6T.
&A 1805 ZESE 7o BAGG Gy &0 56 & 7 ES106
GA Z0 2B o BH225 Gk B0 &l 7 10 Fosa
GA 20 28 5 BH150 @M ] 3] & o F2147
GA Z0 ) a BE144 G £2 ] 7 10 F1219
(e 20 30 4 f COVES GA 55 ZK] 7 10 F1230
GA 20 30 7 10 Co1aa G &5 €5 7 10 Fa299
GA i 35 7 10 cETa G 5h &5 7 1 F2113
G4 22 28 5 B BEZDa G 56 ge 7 10 Fa54
Ga 22 iz & i Cav43 GiA fill 3] 7 i Fod1
_GA g2 3 T 10 cai72 GA 63 738 7 10 FeITs
G4 22 35 5 H CHENT G B3 75 ¥ 1 Friad
G4 24 32 5 7 Ca1o06 Gl B5 7 7 10 F7es
G 25 3 E 7 C1106 G T B 7 10 GO10E
Gy &5 a5 5 2] Ch128 iy TS g5 T 10 E2113
- GA 25 a5 7 10 CHIOT G Tu] 84 T 10 G4 7E
GA 254 383 & 85 G458 GA B 21| 7 16 GH10S
[=7.1 28 ] 5 B CHIS G H& a5 'y 10 G708
G 28 36 T 10 CE130 Gn a0 100 T 1@ HoT44
GA e 40 7 10 ooied GA a5 108 7 10 Hi7D
GA an 40 5 a Dotg2 G 100 10 7 10 H285




TTO-Seal Type GA

TTO

TYPE d

D

h

H_TTO NO.

TYPE d D h H TTO NO.
L3y mna t20 F 10 H47H
GA 15 125 i 10 HESEH
GA 120 t30 i 10 HE&E
L3 1e2 HELN 8 12 Hasa
G4 130 {45 g 12 H=54
ET 140 155 | 12 FOS0
(B 170 185 10 14 K712
(e T80 195 10 14
GA 200 280 12 16




TTO-Seal Type GC

TTO

b
H (.5
i

h _
i & g R R
k- Wl e o gty i, T B N
f et |
— ek \-k_\.-."_\: ey
§ '-\."'-;_«.._ )
i ‘\-\.h\-\ |
e |

(1]
I
-
Wl

:
ok o
' L .
e

i T e e |
e e '.'L“a:“‘-.-'--o‘l“-u

TYPE d D h H TIONO TYPE d D h H TIONO.
(611 (7] 13 3 4.5 (&9 40 5l T 10 EDZ20
GG B 13 35 45 A304 Gt 42 52 7 10
F0 ] 14 38 5 A GC 45 55 B 7 ER1ZA
Ge 10 1 35 & AB35 Ge 45 55 7 10 Fh120
GC g 28 5 [ BO5E GG 48 50 7 10
€ 12 1E 35 5 ABR3EE &Go ad B0 =] T FatB&
6e 12 2 5 8 GC 50 B0 7 10 FO1BT
GC 1a 20 3.5 5 BOAR (€] Ha f2 [ 4 10
G i5 21 15 5 B128 Ge 55 B5 5 7 F2145
[ 5 25 5 8 BE5126 GG e 85 T 10 F2 144

—GC 16 22 3 g GG 86 70 5 7 F5o5
Go 18 22 3.5 5 B21z2 EC B0 7a T 10 FRAE
Ge 16 o6 5 o BE72 GG 6 75 5 7 Fra3
GIC 18 i | | Fi Ba474 51 6% Fi] T 1n Frad
G 18 =8 5 i BRi61 G50 i Bl 5 T G044
aG 18 i £ 10 G210 (o i il T ] G0ds
GC 20 =0 5 Fi COv4B =0 -] 33 T in G
GG 20 =0 7 10 0148 GO 76 85 T 10 G2
GC 22 32 5 ri ca2122 =0 8o =38 T 10 B2
Ga 22 a2 rl 10 C2123 GG i) a0 T 0 G507
EC 24 =5 5 ] =C a5 os T 10 ETE
60 25 8 5 7 €5154 s T 10 Ho1s1
GG 25 T 710 CH156 e 5 ws 7 10
Gc 26 38 il 15 CE15G Gt 100 (R = T 10 Ha&111
GE Z8 SH 5 v CGA149 Gt 100 120 4 1a HdTd
GG 78 40 7 10 D0z30 Gt s 115 7 10
GO 30 40 5 7 G041 6o GC 110 130 7 10 Ha7e
@ 30 40 7 10 Dia1RY (] 115 125 7 1
GG X2 &7 = T D2an GG 120 130 T 10 HE53
GC 32 &5 7 10 05124 QCo 125 140 o] 12
GG a5 a5 ¥ 10 O3103 GG 1o 145 - ] 12 H3£5
Gc a6 45 7 10 05104 GG 1480 185 2] 12 KOEE
(] # 36 44 2] T DaG1 Go 180 165 B 12 ¥
GC 38 48 7 10 PE70 GG 180 175 g 12 Kad2
GE 45 & 5 B Enzin Go 170 185 10 14

43




TTO-Seal Type GC

< ITO

TYPE d D h H TIONO. TYPE d D h H [TTONO.

& T80 1485 i 14
& 200 220 12 16
G g2 40 12 16




TTO-Seal Type WPB

=

L =

= -

!
miax. B=().3

TYPE d D H d B H __ TIONO.
WPB 0250 o4ar 125 104 TH&E 175 A1
WPA 31 Dbkt 125 LTl Tl Ahald
WPH 0312 OB25 156 516 58 552 AS1H
WFEB 0375 k&2 094 '8 g £ a3z AAOT
Wea 0375 0625 135 38 a8 15 AS12
WPH a5 oBay 157 an 11/1a Lt b AT
WPH dES il 5151 187 1532 ana B115
WFB o500 0750 125 112 44 18 ASR2
WP o582 oal2 125 816 1314 A BoZT
WPH ORZE OB S Tda: B i /B L A25E
WPrB OR25 1662 250 58 i 1/t6 14 B&S1
WwFa OGZ5 1250 250 58 1 14 144 Clea
Wra OGET 09ary 125 11146 510 18 B3
WPR {(B&T [oag 187 11116 1 qAnek He10t
WHE 0750 1000 122 2l ! /B B5ES
WFRB 0750 125 18T 3 118 a1 BA104
WPB 0750 12560 250 34 1 14 14 CiEn
WPR <0 o 4 fE120
WPBR narTh 1125 125 T& 118 i BHE146
WFE HaTs 1125 125 ] 1 -1:8 1/8 BES4 (MNFO)
WPRR naTa 1250 187 78 1 1M ata 147
wWeB 23 28 3 BE130
WHE 337 1187 125 1916 1 318 178 CoNna
WrB 24.8 a2 4.8 5144
WerHa 1600 1250 125 1 1 1/d 1/8 Gi2a
WPH 1000 1375 187 1 1 38 anG 455
wPBe 100G 1500 1867 1 112 3G CHET
wWPB 10003 1500 312 1 1 12 EMB CHYZ24
WPB 1o 1625 2501 1 1 S 144 CIEd
wWpPB 1061 1312 125 T 118 1 518 1/8 35
wWPe 1062 1800 167 1 1116 115 NG CERITTINTD)
WPa 1082 18040 167 1 116 1 12 ane caal
WPB 1125 375 125 118 138 18 G4
WpPa 1125 1800 187 1 18 112 e C87h
WPE 125 1561 220 1 18 14 oeed




=

TTO-Seal Type WPB

TTO

TYPE d b H d D H TTO NO.
WPEL 125 16456 187 T 1H i &8 16 125
WFB 1125 1625 2580 1 18 1 58 1/4 gy
WHeH 1187 1582 1687 1 316 1 B8 116 Catd
WFE 1250 1500 125 1108 1 12 18 oE7e
WFE 1260 1625 L] 1o d 1 5 114 D66
WPB 1250 T 187 1 14 | 1B 316 D21cd
WEB 1260 1687 187 t 14 1 1118 318 C28s
WFB 1250 {680 187 1 1M a1a DaEFT
WFB 1260 175 250 L ] 114 i
WFB 1312 1562 125 i BHE 1 8M6 18 o6
WFH 1375 1625 125 1 348 1 &/ 1.8 Ca26
WFB 13 1750 187 1538 1 a4 316 C5E
WFPEB 1375 1875 250 R ] 1 78 14 1
WwWFB 1375 2000 312 1.38 a 516 ED1S
WHE T4BE 244z 188 - L1686 Fiang
WHE 1500 y a0 ars 112 1 34 38 D488
WHE 1800 1874 187 1 1i2 1 7R AtE (7 126
WPE 1604 1875 250 1 142 1 78 i BT 146
WEH 1600 2000 250 112 a 114 ECM10
WFB 1500 2000 250 142 2 14 ECHBD (NT1]
WFE 1600 2000 312 1 142 a 518 EQio2
WFB 15040 2457 250 1 %2 2 78§ 14 Fonz
WFH 1662 2062 Z03 1:818 2 1/16 1361 E&135
WFB 1825 2000 187 1:548 a At6 Eoi53
WPE 1625 2125 250 158 2 1m 1id E30E
] 1750 2125 187 13 2 1B 316 E3dE
WFH 1750 2250 187 134 Z 14 316 ETdz
WkB 1750 2258 260 134 2 14 |4 E7E1
WFR 1750 2260 ma 1 34 2 14 516 EvdE
WFB 1750 2375 250 1 3 z 35 144 Foga
WPE 1750 2437 a75 1.3 2 718 A Fl10
‘WFB 1750 2624 260 1 a3 i Fas1
WiFB 1876 250 187 1 7.8 214 316 E7ZS
WrB 1875 2300 250 1 78 212 {4 F1217
WFBE 2000 2375 187 2 2am 1R FUER
WFPB 2000 2500 250 2 212 b F11an
WFB 2000 2823 260 2 14 F336
WFPEB 2000 2625 250 2 2 58 1 Faaa
WPB 200 PE2E 250 g 2 5 3] Faam
wPe 2000 2656 250 P i Fd123
WPR 2128 2800 187 Z 18 2 12 316 Ft1af
WRE 2260 2625 187 & 2 58 36 Faay
WPE ot B2 280 21 » 5H 1 Fa3s
WPR 2250 a7hD 20 2 14 2 Al 14 Fa 101
WPrR 2375 2HS 250 2 am 2 o 14 FE126
WFEB 2500 a0 250 2 12 3 1.4 Fas3
WFHE pel = e 3126 250 2 EB 3 1/ 114 Fass
WPB 260 31256 157 2854 3 1A 6 Faiad §
WPH 2750 3280 250 2 3.4 3 14 174 G152
WP 2878 37 250 2 73 174 G273
WFHE 3000 3500 25 3 ae 114 Gids
WPE a250 3750 250 144 3 54 14 GTRS
WFPE 3500 qETE 187 3 i a7 A1H Ga10
WFa 3500 A003 250 < B B 154 HO#G




TTO-Seal Type DKB

-—
o]

2l = I'- -
TF =R e = = A — H
3 N “
| 1 %
i
max, R=.3

TYPE d D t h H 5 B TTD NO.
DB 14 24 5 7 5 - 19 & pe107
DB 16 26 5 ¥ 5 . 2 = ‘103
DKB g an a a G 2 25 4 ooz
OKE 19 26 5 F . § =2 25 4 HETS
DK 1@ £ & a 6 o 25 4 148
OKE 19 iz G 9 e} - 28 = CoBES
oKaE on 3o & ] # K g7 4 Coiad
oEAE a0 ag fi a P 27 4 C27n
falLeE ] - =) = g G i £ 4 ceTi
DkE 28 14 i ! N s e 29 4 Cdde
e 2.4 344 o} =} Rl o4 .3

A 25 ar 6 x| R a3z d G746
OH 28 33 7 10 =il 35 4 CH17E
LB 28 44 & g 1} a3k e Dz
LB 30 42 B 3 & 37 4 DaETe
KB 30 45 B B 5 - 37 a ‘Da58
BKE 315 4 7 1t F i E5 4

(1) 3z 4 ¥ e S a4 d D57
CEB sy 45 5 B e g ) 4 DERT
DKR a2 45 T 160 [ S a9 4 osine
DKB = 52 B 11 -y L 4 E2108
DKE 35 47 7 f ! 42 4 Ovive
(] ] 355 47.5 T =] [ AL 2.5 4

DKB 34 4R T i 7 47 4 DEED
DR iy 50 7 10 7= =k a7 4 Eg2sa
DEBE &0 52 7 10 2 47 1 Ez 109
DEE A 4l BO.E T 8 s | 1.5 4 Fa151
DKHR 45 a7 Fi 10 ¥ L ik ET?8
DB 0 g2 s Lt Eil 1= & + F1igE
OKE 55 E5 7 10 F ks &2 4 Foar
oA 55 B g 1" [ S 62 4 FagaT
DR SR 7 B 11 giiige &3 d FR1A1
DB a0 7a ] i1 - Bl 1+ ar q F746
B4 T &3 77 g 11 [ M o dq Fa172
] 1 A5 a 1 [+ g q Faa




TTO-Seal Type DKB

TYPE d D t h H S B TT0 NO
DKB 7 B4 f 11 B Ll L G5
oxs 5 a3 B 1 ] &2 4 Gaaz
KB B0 24 8 11 8 a7 4 GiT4t
e 1] 24 g 11 1] L + A0
DKB o4 104 8 11 B a7 4 HDE3
CES a5 10a B 11 B 102 4 H13a3
KB 100 T4 B 11 B o7 4 Hiss
DB 105 121 =] 12 9 113 5 H433
e 1o 12 B 12 L 118 - LT
DKB 118 128 o 132 g 190 5 HEET
oKB 115 131 ) T3 g 123 5 ‘HeEZ.
KR 120 L Bei g 12 g 198 5 H75t
DKB 125 141 4 - | 133 5 HE&?
DKh 140 160 10 14 10 160 5 fzd T
okBe {45 |65 10 14 1 185 5 k332
DR 15 17101 T 14 Wl 160 5 ka4
LKA i 175 10 1% i 168 5 Koaa
DHH tBE 1HO L 14| 14 il 170 5 KEA4Q
DA ] 180 ia 14 L[| &0 5 KE3]
DxH 178 105 10 14 10 188 E W04
DR 180 205 12 17 18 197 5 A1 0
[REAE] 200 o2p5 12 17 12 ayp o M50
oKE 225 280 iz i7 32 237 B HO13
DR 250 275 12 7 Iz b & L K]




TTO-Seal Type DSI

o
o
{
= i f =
! : e % { Ih ::
= =] £ _'H {
LY, ; "‘i
max, R=0.3
TYPE d D | h H S TT0 NO.
Wi ¥2 T8 3.5 5 3.8 15
EEd 13 19 F.3 B 3.4 10
(=31 14 24 a5 5 16 18
i1l 5 21 35 5 3.8 18
5l 16 22 A5 5 1.8 139
] 17 = kR o 2.8 an
D& 18 24 15 5 16 21
[l=1] 19 28 5 2 53 &2
o=l 20 = 5 7 B3 23 BAI&S
[FET] e a0 =] 7 2.3 &5 [aled . |
Dsi o4 a2 5 7 5.3 =7
Dl 25 A3 5 7 5.3 26 ot 1
1] L 34 5 7 hia 20
0sl =7 35 =] T 53 a0
nsi 50 T 5 7 53 a9 CEED
oSl a0 38 5 F: 53 33 CH153
nOsi v vl Al g T 63 3k b tan
(8RS 33 &1 ] 7 53 a6
B 1= 35 43 5 7 6.3 a6 DEsa
[ 3 44 E 7 53 5 DF121
(o] e i | A8 = T 549 at DEss
(1] 40 af 5 7 53 a3 DB
8 15 432 50 5 i B3 a5 EnzZ2g
ot 45 53 5 7 5.3 a8 Eara
DEl 45 gL Y 7 53 48 E5135
DS 46 54 5 7 51 a5 -
Bsl 48 &0 B 7 B3 B1
oSl 50 58 5 7 53 3 ER110
o 1] &4 [} 5 T 5.3 53 FoiTa
(a1 &3 &1 B 7 5.3 bk
Dsl 55 &3 ] T 53 | F1a51
NS 55 65 5 7 53 SH F2154
DEl &6 6d ] 7 i 59
DS 5% BE 5 7 53 55 Faas
nsl &0 Lals] 4] T =3 T | F41806

5



TTO-Seal Type DSI

— -

TYPE d D t h H 5 TTO0 NO.
s a0 T 5 7 6.3 &3 Fsog
Ll a3 1 5 i 6:3 =
(w1 a3 3 =] i 53 (=051 Falad
RSl A5 73 5 7 53 1]
a5 A5 TS 5 T = 3t= | &8 F7as
Lakd &) B 5 7 53 73 FaGEa
L[l 70 80 5 7 83 73 Got48
al=1} 70 an 7 12 71 78
oISl 73 an 5 7 53 7E
nsf 75 a3 5 7 53 78
sl 75 87 7 12 B i Gan
osi 78 g3 7 12 s | =1
RET ] B0 A& 5 7 5.3 B3
nsi 80 az 7 12 X BE G636
1351 a1 21 5 7 53 HE
ol as 93 G ] 5.3 BE
oSl as g7 7 12 71 g1
D&| ag 160 7 12 7 a4
1) a0 102 ? 12 7 £
Ds1 a5 107 7 12 ¥ 101
i T 100 112 7 12 71 106 HZ167
mie| 105 117 T 12 T 114
[t "o 122 “d 12 T4 118
DSl 115 127 7 12 7 121
(1] 120 132 7 12 T 126
(| 105 137 . 18 7.1 131
0S| 125 140 10 16 16,1 132 6
o5l 130 t4z rd i2 | 136
0S| 135 147 7 125 ¥ 141
o5l 140 155 10 56 10:1 1476
0% 145 57 i 125 | 151
osi 150 165 10 1% 10.1 t57.6
osi 161 175 10 1B 101 1H7.8
DSl 170 185 10 18 101 {75
in i} 180 195 10 £-] 1o THE
oEl 180 200 ik 18 oz 190
=] 200 220 1) 18 102 210




Temperature Conversion Table

A53 o0 0to 100 100 to 1000
c ;\E‘ Flec |gfl F| e ;\g F | c g8 F | c g€ F

-273 | 459 1780 @ 32 | 10.00| 50 |1220| ave | 108 | 212 | 260 |i500)| a3z
-268 | 450 172 1 338 | 1068 51 (1238 43 110 230 | 266 | 5100 B850
-2e2 | 440 16.7 2 aFse | 114 52 | 125.6] 49 120 | 248 | 271 520 | 268
-2ET | =430 =16.1 3 AT4 | MF | 53 | yEFa| By 130 | 266 | 277 | B30!| 986
-257 | =420 156 4 Ja.2 | 122 54 [128.2] 60 140 | 284 | 282 | 5400 1004
248 | -410 150 5 410|128 5% (1310 68 | 150 | 302 | 28 | 550 | 1022
-240 | -400 14.4) & 438|123 | 58 (1328 M 160:| 320 | 293 | 6680 1040
-234 | -390 -139f 7 445 | 1239 &7 (1346 77 | 170 | 338 | 299 | 570 | 1058
-229 | =380 -13:3) & 4534 | 144 | 58 (1354| 82 | 180 | 358 | 304 | 580 | 1676
-223 | -370 128  } 48.2 | 150 59 | 138.2| BO 180 | 374 | 310 | &80 | 1094
-218 | =360 JEEp 100 S0 15.E-| B0 (1400 93 | 200 | 392 | 216 | BOO | 1112
-212 | 350 ST E A | 5ia | 181 ) 81 (1418 89 | 2109 440 | 321 810 | 1130
-7 | =340 -41.1 12 | 536 | 167 | G2 |143.6] 100 | 212 | 413.6| 327 | 620 | 1148
201 | 338 -10:6F 13 554 | 17.2 B3 | 1454 104 | 2300 428/ 332 | 830 1168
186 | -320'% -10.0F 14 | 572|178 | 64 (147.2] 110 | 230 | 446 | 338 | 840U 1184
=180 | 310 B4 | 16 | @0 | 183 65 |1«400| 116 | 240 | 484 | 343 | 8500 1202
184 | -300 -8.9 18| 80.8.| 18.8 | BE |150.8] 121 | 280/ | 482 | 349 | E50.| 1220
179 | -220 -8.3 17 | 626 | 19.4| 67 (15286 127 | 260 | 00 | 354 | 670/ 1238
173 | -280 -8 | 18 | 6.4 | 20| 68 |1544| 132 | 2/ | 618 | 3680 | 580 | 1255
169 | -273] -459 | -7.2 12| 66.2| 206 | B3 (16582 138 | 280 | 536 | 366 | 6390 1274
=168 | =270 454 | 6.7 | 20 | 68:0 | 211 || 7O [158:0] 143 | 290 654 | a71 | ool tooz
162 | -2eQ] 406 | -6.1 2T e9.8 | 217 || 71 |159.8] 149 | 200 572 | 377 | 7igl 1310
-157 | -250| -418| 56| 22 | 16| 222| 72 |161.8] 154 | 31 Q) S90 | 3a2 | y28/] 1328
151 | 240 400 | -50 23 3.4 | 22.8 73 (1634 160 | 324 | e8| 388 | 720/ 1348
-146 | 230 -382 | 44 | 24 | 52| 233 | 74 |1652] 166 | 320 | 526 | 393 | 740/ 1384
-140 P -220Y4 -384 | -39 | 26 | 7.0 | 239 75 |I6T.01 171 | 340 | 644 | 390 | 7500 1o82
-134 | 210 348 | 23| 26 | 788|244 | 765 |1688| 177 | 350 | 552 | 404 | ve0| 1400
129 =200 -328| 2.8 | 27 |'#0&| 28.0| 74 |i1706] 182 | 380 | 580 | 410 | FFO0 1418
123 | 180 310 | 22 | 28 | B824| 256 | 78 (1724] ra8 | 270 | 628 | 418 | 7a0| 1436
-T18 | =180 -292| 1.7 | 29 | 842 | 261 | 79 (1742 193 | 380 | 716 | 421 | 7o0 | 1454
-112 | =179y -274 | 1.1 30| 880 | B6.7 | BY (1760 199 | 300 | 734 | 427 |:BDO| 1472
-107 | -160)| -256| 0.6 [ 31 | 87/8| 27.2| 81 |[177.8| 204 | do0)| 752 | 432 | 810 | 1490
101 | 180 238 | © 32 | Bo6| 278| 82 (1706] 210 | 410 | 770 | 438 | 820 | 1508
B | 140 -220 | 06 33 | 914|283 B3 (1814 216 | a2 | 7EB. | 443 | 830 1528
80 | -120) -202| 1.1 [ 34 | 832 | 289 | B4 (1832 227 | 430 | 806 | 449 | 840 | 1544
-B4 [ -120] 184 | 1.7 | 35 | 55.0| 29.4 | BS | 1850 227 | 440 | B24 | 454 | 850 | 1562
-y9 | -110| 66| 2.2 36 | 968 | 30.0| BE |(1868| 232 | 450 | 842 | 460 | 880 | 1580
73 | -108] -148 | 28 37 98,5 | 30.68 B7 |1B8.6| 238 | 460, | B0 | 466 | B7D | 1598
£8 | -86 | -1a0| &4 38 (1004|311 | BE (1904 243 | 470 | Aa7¥8 | 471 | B20!| 1618
B2 | 80| <112 | 39 g | jaZ2| 31,7 | B9 (1923 240 | 480 806 | 477 | 896 | 1834
57 -70 -54 4.4 40 | 104:0] 2.2 Gk 1194.0] 254 | 490 | 214 | 482 | 900 | 1652
-51 60 | -6 | 5.0 41 | 105.8| 32.8| 81 |1us8 488 | 910 1670
46 | -50 | -58 | 5.6 42 | 40768 33.8| 42 (1976 493 | 920 | 1688
40 | =40 | -40 | &1 a3 | 1094 339 | 93 |1o9a 48949 | B30 | 1706
a4 | A0 | -22 | B.7 44 | 111.2| 2344 | B4 12012 504 | B40 | 1724
25 =20 -4 T2 45 || 113.0| 350 95 | 2030 510 | Bs0)| 1742
-23 | -19 14 7.4 46 | 114.8| 35,6 | 96 |204.8 516 | -BB0 | 1760
17.8] © 32 | B3 | 47 | 1166| 36.1 | 87 |2066 521 | ‘a/pl 1778
a9 49 |118.4| 36.7 | 98 | 2084 E37 | @20 | 1795
£h4 40 | 120.2| 372 B 2102 R32 | Bag | 1814
378 | 100 | 2120 Eahel ] mnﬂl 1832

Lwrk ey reaeelipge i baled colepnn. B T degrees Colsiis, vead Fabre b caprievarlent r eaph-tmmcd codiemnl e
Frolwendeit dogeces, road Cefviny dgadeafens dn tef-daod dolimn




Table of Peripheral Speed

% ﬁ,ﬁfﬁﬁﬁ, e ﬁ,/ f,ﬂ % %%
S N NN ORI PN NN
N ,,//.,//N,f /// N RSN,
“ NN /JH//H,,,,,,,, NENAN ANAN
RRRRRROR
. N .
AN NS NNAN
RN S N N N S S
pﬁv// /V/// A /f N /,//f/”x// N Ng
A NAYAN NI NINT INNINAIN]
MM.J; /f// /f/ /,.,.,__ % .//// // //x/.f_ PR e
N // . . // /,.,.//.,//r
TN RN / IS
NN LN /////;
N LN PRR
uh // S /// x/1

(0ss/ w) peadg [esaydied

Shaft Dia. (mm)



Table of Peripheral Speed

W CWNR N BN WA,

., | //H/////_ N /4//,. /,.//_,,m
i NN IS RSN
ﬁﬁ._f N /"//,_x.,f/,.,%f_//f. ./a /,, //a /Hf”/sm
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Table of Metric & Inch System (In - mm)

0- T - A a* e (% e Be - 10
0 0000 | 25400 ( EBOEQD | PRS00 | 101600 | +27.000 | t652.400 | 1FFA00 | P02 D00 | BEEE00 | 254.000
/64 0AagT | 257497 | 51997 | PREIT | 10t.0a7 | 127387 | 1RRFEF | 1PA1GT | 203 50T | RERecT | 254087
W - 0704 | e | 616594 | 70004 | 102004 | 127704 | 152404 | 179504 | Posood | Sooand | oEd ol
30 B4 1101 ZEHSN | B1.991 | 770D | 10279y [ {2E0G1 | 153591 | 176901 | PO4.201 | 224701 | 265159
171G 16588 | 20.088 | 2008 | T77EE | 100188 | 128588 1530060 | {Fo.000 | 204,788 | 390,168 | 265 566
5 B 1084 | 27834 | BFEd | TEAS4 | 103584 | 120004 | (54304 | 179,70 | PGSBS | Fa0.584 | 265 884
= 2884 2R84 | 53481 | TeER1 | 103.081 | T2B3AY | 1647E | 18001R1 | POS5E1 | 2A0.861 | 25680
7.0 B ATFE | 28478 | 53570 | TAETE | 104978 | |ZB,TA| 155178 | (B05TH | EOS.O7H | 200078 | 2505700
1.8 4476 | 20675 | BI.8VE | TRATH | 104.TYE | 1301756 | 166675 | 1B0OFS | 2OGATE | 201775 | #ER TS
a e 3572 | ZRET2 | SEATE | TETFE | 10872 | 190572 | 156073 | 181.572 | eon.rre | s TR | 25T ST
&faa 3068 250908 L4750 | BOIBE | 105660 | 130969 | 156385 | TH1 A | POF IG5 | 232 560 | 26T 668
11 /B4 & 360 8. 756 hE 166 B 65H 1068 986 | 1070860 156 760 | 182160 | 207566 | 232066 | 25H 388
Ar1A 4783 | M153 | 55563 | B0SED | 10063 | 131, 7E3 | AT 163 | 162553 | 207083 | 20050 | 256 700
13/ 64 5150 | 30650 | £5.959 | #1089 | 106 THE | 138 150 | 167550 | 1E2.950 | 200NN | S0E TR | 26n (50
T4 a2 5556 | MG56 | SA0SG | B1VOE | 107156 | 132556 | 1570508 | TRLAGH | 208, TSE | 24,146 | 250668
15/ 64 5853 | 3053 | BAYS3 | BROIED | 107553 | 132053 | 150.050 | 1RLTES | 209185 | 294 555 | 25ge85
144 BASD | N.FA0 | EFASD | BRSSO | 107850 | 130950 | 150750 | 1R 180 | 209880 | F34.050 | 280,950
17 7 84 0. 7rar X2 147 == H_-E.Eﬂ-? 108 3947 133,747 154 747 | B4 BT | 200 847 | 235047 | 280 T4T
= e Foiad 32 G544 57844 BA3ad | 10A. 744 | 134 144 | 1h05da | 184 oad | 2109448 | 235748 | 251, 144
1968 F.5at o4y | SH.841 | BATAT | JOW14% | 134,547 | 169841 | 1RE341 | 210,747 | 23E147 | 261541
5018 J93R 3338 50 738 84 138 | 100 538 [ 184 938 | 160538 | 185 738 | Mt 138 | 236 530 | 261 418
21 7 64 [ B b R 33 734 B 134 Bd 532 | 108904 | 1365334 | 160.734 | 1BR134 | Tt 534 | 236004 | 252934
11032 H 73 34 131 EO.B31 B4 0937 110,331 | 13573 | 161131 | 166.E3RT | 2183t | 28700 | 2ap T
231 ./64 Q1B F5ZF6 £0.028 HE 2208 b [0 el 136 1278 | 161 5280 TEGE2R | 212 920 | 297 728 | 283 188
378 B525 | 3026 | &0.5265 | BEFRG | 117105 [ 196625 | 1610905 | 1E7.OEE | 2ipTeE | 20E2G | aeuE0s
25 ¢ 54 go32 | 35323 | EO.7E3 | B30 | T1E2p | 10923 | 160000 | jE7.TRR | A oD | anASSD | SeRARe
13732 | Shansal] 10k Hora 61199 B 518 | 111818 [ 137919 | R G| B8R 11e | 2a610 | 2oApia | 24 a1
9?-6:'-&.-*1'1:. 10.71% | 0BG | G648 | gaota | {12mE | 137 76| 1A 118 | tRaGE | 214998 | e ais | oed FiE
7r16 bantsd 11913 | 96513 | 1013 | BP0 | vizTia | 1a@3| teasta | 1meora | stenia | 258943 | Sas a3
964 | oasa] )| frs00 | deona | ebEon. | AT 7oa | 113409 138508 1anoas | (moane | 2e 7o | 240 10a | 2ssis0n
15./32 L0468 11.006 | 37908 | S0.708 | BA406 | 1419508 | 100.e06| 16 a06 | (sEvoe | 25106 | 2Mocos | Se5a08
I (B4 (S 4S48Y 123008 | 477030 | 853108 | BRS0S | 1100003 | 138303 | red4v00 | 1604103 | 215603 | 2400003 | 2esa00
1 F B ':i:.EuM 13, T0k IR AGD | &3 50 | fae 800 114 208 1550700 165100 1206800 | 216800 | 241,305 | 266,700
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