Metal Washers / Collars

. Ordering | 5 Material Surface Catalog Application Based Catalog
Shape Size Code | (Raw Materi) | (Hardened Products) Treatment Page Product Features Page
Standard |t - .
0D.D 4~60 Grade | gntess = cinae™ | None ) P113 - The slotted hole allows
1D.V 2~30 |Selectable Precision | ELLMur $r$§1§1isEEN Black Oxide P114 Slotted Hole { l fine-adjustment of bolt| P127
3 A quiv. i i it
Thickness T~ 1~10 s (yjmlunums EN 1.4031 EQuiv Electroless Nickel Plating | P119 S position.
) 0.0.D 4~30 A Standard | gy 11191 Can be used as a
Standard K(‘> / 1D.V 925 Configurable | Grade quiv. ) gloallekOXide P113 Spacers reinforcement at the | pqog
“wme® | ThicknessT  1~10 | 0.5mm ncrement Eg{éi:ion Ea‘u}‘fam TSI Y p1e gg'lﬁewcgotég&tneﬁlggswf
Standard Grade | £ 19038 £ | e 1.1191 Equiv.| None i
00.D 4100 |y EN 4501 coon | EN 12510 Equiv, | Black Oride i When multiple are
1D.V 0~90 &Tﬁgﬁgﬁle Precison Grade Eq}f?&fﬂ“ EyE}‘.fS?;EHEE:;E; Bt it F;‘;g Grsihgiﬁlsag;gg:rs .. u:e_g,t_thne_helgm 5 P129
i : @i d 541,
ThicknessT 110 st | FEeoen | Phabii ® | Py variation is within <5
DDim. 560 Standard |EN 10038 gy 4 4031 »
Flanged HDim. 7-10 | Dimension_| Crade Eﬁ‘u{‘{“m Equiv. g&rll:ek Oxide P122 Stepped Spacers Can be used as cover.| P130
\{gim. ﬁg Configurable | precision | 1 EN1-'2510 Electroless Nickel Plating |
im. -~ Grade Bt quiv.
0.0.D 10~60 |Selectable EN1.4191 ENj.Hm
3 fl None
Standard | Equiv. EN 1.4031 "
1D.P 35~11 = Grade EN 1.4301 | Equiv. Black Oxide P123
N Equiv. @81 41256qiv. | Electroless Nickel Plating
ThicknessT ~ 6~20 | Selectable for Presion rade
\% 00.D 10~30 | Configurable gtrgggard EN1.1191 -
Counterbored - - Equiv. B g
‘ I'D"P 359 Precision | EN 14301 e e il Plating F1z3
Thickness T~ 3~20 | 05mm herement | Grade quiv.
5 Standard |Ean' "~ [EVITOT Ngne
g P[']D'PD i g:;go Dimension (6rade |41 | El3%001 | Black Oxide P124
= ThicknessT 350 | Configurable | Precision | g " | EQUIV Electroless Nickel Plating| ™
Grade E;«ut‘wirzm 7 Emfm 0 Clear Anodize
00.0 10-60 ZUEY None
M Di. 2.0 | Selectaple | Sandard | Equv, Bk 0dide P125
ThicknessT ~ 3~20 Equi\}. Electroless Nickel Plating
0D.D 6~30 " EN1.1191
€5 ) | 212 | SOOI | Gtonerg | Equt e -
Tapped  \ 5 / oanard |EWVgr| - |Backoie | P125
¥ Thickness T~ 3~20 | 0.5mm ncrement Equiv. Electroless Nickel Plating
None
. Dimension | Standard | en1.4301 Black Oxide
Thickness T 3-50 | Gonfgurable | Grade Efmp : Hlectroless Nickel Plating| 7125
Equiv. Clear Anodize
0D.D 1 ULk None
etk CortesrklDe 410 | Selectable | Standard | Equiv. - |Black Oxide
ThicknessT 254 B Eralukfmm Electroless Nickel Plating
0D.0 1041 v o P8
sk £ | Dmension | Standard & 7or _ |Black Oxide
ik et ‘MU Configurable | Grade B Electroless Nickel Plating
Equiv Clear Anodize
EN1.1191 None
0.D.D B0 | o Equiv. .
" " i ; Dimension | Standard | en'1.4301 Black Oxide
Vith Screw Holes paeueoile Y| Conguatle | Grade |fa o | T |Eleciroless Nickel Pating| %126
Equiv. Clear Anodize
. EN 1.1191
Shape - I 0{%3 12:23 Dimension | Standard | Equiv. R ggéi Oxide P127
Selectable @ €@ |TicknessT 310 | Coniuadle| Grade | B 14501 Electroless Nickel Plating
0.V 3.25 EN1.1191 None
o Standard | Equiv. EN Black Oxide
00D oL DD |Selectable | Grage 1,430 * | Bleciroless Nickel (B
- Equiv. Plating
D " Standard | EN1.1191
DV 5350 |Confourale|Grade |Eygyq i Bk Onde P132
Standard Precision Em‘w Electroless Nickel Plating| P137
Thickness L 10~100 |0 erement| Grade | 2017 Equiv. Clear Anodize
Standard Grade | gy 1 1101 i, [ EN 1.1191 i
1D.V 2290 | ponc - N 14301 Equv. | EQUIV. Black Oxide
Dimension | Precision Grade | ex 1 EN 1.4031 . )
00.D 4~100 Configurable e iy B E_\(eacgg\lz‘spmckelPlatmg P133
ThicknessL ~ 10~100 Tolerance Bass ENOWGTAN | EN 1 2510 Plating
Selectable Equiv) Equiv. Anodize (Clear, Black)
1D.V 2-30 ENW_.HM None
Al Black Oxide
Standard | EN 1.4301 !
5 @ | [0pD 560 Grade |Emu B e
] LengthL — 10~100 (g1 irement 5 '
8 ) 2017 Equiv. Clear Anodize
Flanged VDI 255 ENT1191 Eqiv. | EN 1.1191 |
DDl_m. 4~60 Standard | ey 1.4301 Equi Equiv. B;:mek -
y im. ~60 | inension | Grade BNL0038 Equie | £\ 1.4031 lack Oxide
' |H Dim. 6~70 Z . ENAW-2017 d Electroless Nickel P140
TDim. 1~p0 | Configurable | precision | EQuY. 10 |Plating
LDim.  10~100 Grade Bl |Equiv Anodize (Clear, Black)
0.D.D 2~7 =
" EN
ThinWeled et IDV  1~5 |Selectable | San0a0 |1 4307 - [None P128
Equiv.
LengthL ~ 3~20 |0.5mm Increment
/ , |0D.D 105-486 - EN1.0035
Standard ~[EQU%: None
Hollow Collar ¢ 4 1D.d 57~416 = Grade Ezlu}‘t)ZS‘i = Black Oxide P128
@ Length L 6~200 |05mm inciement (Schdo/80)

Metal Washers Washers (Bulk Packages)

lHave larger 0.D. and are thicker compared to standard washers. As these washers are press finished, they are cheaper than the washers made by cutting.

Type [MMaterial | EJSurface Treatment
PACK-PWTB EN 1.0330 Black Oxide
PAGK—PWTMS 152 !
100pCS PACK-PWTM Equiv. | Electroless Nickel Plating

[T Dimension Tolerance
T Dimension| Tolerance
1 +0.08
: > J a3 2 013
N\ 4 0 T 3 +0.15
Do e - -
[ RoHS )
Unit Price
Part Number PACK-PWTB PACK-PWTM ocec
ieces in
: g D T 1~4 5~10 1~4 5~10 1 pack
ype Price per Price per Price per Price per
1pc. 1 Pack 1pc. 1 Pack 1pc. 1 Pack 1pc. 1 Pack
3 [10 1 2 100 pcs.
4 (10 12 2 3 100 pes.
12 2 3 100 pcs.
PACK-PWTB ° 15 2 3 100 zcs
PACK-PWTM :
6 20 3 50 pcs.
8 20 3 50 pcs.
10 20 3 50 pcs.

(®Sold by the package only

R [ Part Number ]-[D |-

Example pACK-PWTB3 - 10 - 1

Example

ex

lUse when screw holes are large.
0.D. is larger as compared to standard washers, and grappling area is larger and hence can be fixed firmly.
Using Metal Washers

Using Standard Washers




Metal Washer Metal Washer

Standard Grade, T Dimension Selectable / Configurable Precision Grade, T Dimension Selectable / Configurable

%5/ (63 . %5/ ( 1§
Type . V/( V/) Type j 2-C v/ V/
T Dimension Selectable | T Dimension Configurable mmate"al Esurfm“eatmem T Dimension Selectable | T Dimension Configurable mMate"al Bsu”aceT’wmem — ( )
WSSB TWSSB _[®EN1.1191 Black Oxide WASB TWASB EN1.1191 Black Oxide
/ ﬂ \ ) WSSM TWSSM Equiv. | Electrolss Nickel Plting / ﬂ N ) WASM TWASM Equiv. | Electroless Nickel Plating » .
) WSSS TWSSS EN 1.4301 Equiv. - ) WASS TWASS EN 1.4301 Equiv. - \&
(®Hardened Type 55" P119 : i
v Q;Taéﬁ!ﬁsmxvﬁmme is Material EN 1.1191 Equiv. and EN 1.4301 Equiv. ) v (®Hardened Type &5 P.119 B
*D=16 or Less: C0.2 or Less T *D=16 or Less: C0.2 or Less
[RoHs | D=20 or More: C0.5 or Less (RoHs | L D=20 or More: C0.5 or Less
I T Dimension Selectable (Standard Grade) [l T Dimension Selectable (Precision Grade)
Part Number \'} T Unit Price Part Number v T Unit Price
Type D Selection Selection WSSB WSSM WSSS Type D Selection Selection WASB WASM WASS
1 2 4|2 1 2
4 |2
1.5 2.5 512 3 1 2
5 |28 1 2 2 3 4 1 2
3 1.5 25 3 6 - 5
s |23 4 1 2 .
3 4 1.5 25 3 4 5 6 g | 28 4 5 6 1 2 3 5
g |28 456 1 2 3 5 3 4 5 6 1.5
3 4 5 6 1.5 25 4 6 8 wol2 38 4 5 6 8 1 2 3 5
0|23 4568 1 2 3 5 4 5 6 8 1.5 2.5
3 4 5 6 8 1.5 2.5 4 6 8 3 4 5 6 8 10 1 2 3 5
- 3 4 5 6 810 1 2 3 5 12 5 6 8 10 15 25
4 5 6 8 10 1.5 2.5 4 6 8 2 5 6 8 10 1 2 3 35
13
13 : : Z : :g : 1.5 : 2.5 : : WASB 6 8 5 25
5 8 10 7 5 B WASM 14 4 5 6 8 10 1 2 3 5
WSSB 4 5 6 8 10 1 2 3 5 WASS 6 8 10 15
WSSM 14 5 6 8 10 1.5 25 15 4 5 6 8 10 12 1 2 3 5
WSSS 6 8 10 4 6 8 6 8 10 12 1.5
4 5 6 8 10 12 1 2 3 5 16 4 5 6 8 10 12 1 2 3 5
5 5 6 8 10 12 15 25 6 8 10 12 15
4 6 8 20 4 5 6 8 10 12 15 16 2 3 5
16 - Z 2 :g :2 : 15 : 25 : 4 : 6 8 e 0 s & 25
T s o — 3 S 25 6 8 10 12 15 16 20 2 3 5
20 6 8 10 12 15 5 55 7 T 30 8 10 12 15 16 20 25 2 3 5
5 3 5 35 10 12 15 16 20 25 3 5 10
25 6 8 10 12 15 16 20 1 2 5 8 40 10 12 15 16 20 25 30 3 5 10
2 3 5 50 10 12 15 16 20 25 30 3 5 10
30 8 1012 15 16 20 25 1 4 6 8 60 15 16 20 25 30 3 5 10
35 10 12 15 16 20 25 3 5 10
40 10 12 15 16 20 25 30 3 5 10 Ordering - -
50 10 12 15 16 20 25 30 3 5 10 Bxample  \WASB14 - - 5
60 15 16 20 25 30 3 5 10
v -
Wsss14 - 10 -
[l T Dimension Configurable (Precision Grade)
Part Number v T 0.5mm Unit Price
Type D Selection Increment b T TWASB TWASM TWASS
4 ]2 1.0~ 2.0
Il T Dimension Configurable (Standard Grade) 5|2 3 4-10 25~ 5.0
Part Number v T 0.5mm 5 T Unit Price 6|12 3 4 5.5~10.0
Type D Selection Increment TWSSB TWSSM TWSSS 8|2 3 4 5 6 1.0~ 2.0
412 1.0~ 2.0 0l2 3 4 5 6 8 12~20 2.5~ 5.0
512 8 4~10 25- 50 TWASB | 12 3 4 5 6 8 10 f'g”g'g
g 2 g : 55 f'g"'g'g TWASM | 13 4 5 6 8 10 1.0~10.0 25 30 2.5- 5.0
0- 2. TWASS [1g 4 5 6 8 10 ' 510,
0|2 3 4 5 6 8 1220 2.5~ 5.0 = T E 6 5 10 5.5~10.0
TWSSB | 12 3 4 5 6 8 10 5.5~10.0
TWSSM |13 4 5 6 8 10 1.0-10.0 1.0~ 2.0 16 4 5 6 8 10 12
TWSSS 14 4 5 6 8 10 25, 30 2.5~ 5.0 20 4 5 6 8 10 12 15 16
15 4 5 6 8 10 12 5.5~10.0 25 6 8 10 12 15 16 20
16 4 5 6 8 10 12 30 8 10 12 15 16 20 25
20 4 5 6 8 10 12 15 16
25 6 8 10 12 15 16 20 Ordering )
Example  TWASB30 - - 55
30 8 10 12 15 16 20 25

Example TwsSSB30 - 8 -

@mdering - -




Metal Washer

Standard / Precision Grade, Dimension Configurable

prer—— v25/ ( y 1vﬁ/) [l Precision Grade
Standard Grade| Precision Grade [DMaterial | ESurface Treatment v T Unit Price
, . . *D=16 or Less: 0.2 or L Part 0.5mm
RN T B : D16.5 o More: C0.5 r Loss Number | D | increment | OAMM | pwas | FWASC | FWASB |FWASM | FWASR | FWASA | FWASS |FWASSR| FWASU
FWSSB FWASB EN 14191 Black Oxide (V3 or More)
FWSSM FWASM Equiv. | Electroless Nickel Plating Standard Grade Precision Grade 4.0~10.0 1.0~ 2.0
FWSSR FWASR TBC Piating In%}se%[:nt §1~ 188
y FWSSA FWASA Aluminum Alloy Clear Anodize 2.:C a0
= FWSSAB - 2000 series | Black Anodize = 10.5~20.0 1.0~ 2.0
(’ S FWSBB N Bvass(JIESEN}CWEMN . ] 0.5mm 0 21~ 5.0
QUi
& y FWSSS FWASS EN 1.4301 - B . Increment No Hole ) 5.1~ 10.0
v FWSSSR | FWASSR Equiv. LTBC Plting N2-C FWAS 211&?10 Machining ; .(1)~ gg
FWSUS FWASU EN 1.4401 Equiv. - T 1 i .
p = - FWASS [ morement | (Selection) | 5.1~ 10.0
(®Hardened Type 5= P120 FWASM 31~40 2.0 1.0~ 2.0 -
L FWASR 1mm 21~ 5.0 -
= FWASA Increment 26 5.1~ 10.0 B
- FWASS 41-50 1.0~ 2.0 .
Taoor FWASSR 1mm (In‘é-rzmm 21~ 5.0 .
FWASU Increment 3.0 5.1~ 10.0 n
51~60 ) 1.0~ 2.0 .
GEB 1mm 90.0 2.1~ 5.0 -
Increment 5.1~ 10.0 -
BStandard Grade g 5.0~ 10.0 - - - -
\J Unit Price 81~100
Npr{awger = |ng'r5enn‘1r2nt 0.tmm FWS | FWSSC | FWSSB | FWSSM | FWSSR | FWSSA |FWSSAB| FWSBB | FWSSS [FWSSSR| FWSUS e >0 100 - _ _ _
" (V3 or More) Increment ($)Material: EN AW-2017 Equiv., EN 1.4401 Equiv.-» T>2 (®)D /V Machining Conditions (®)D /V Machining Conditions of Material EN AW-2017 Equiv.
(®)No specification available for sizes without declaration of value. D<60---» V<D-2 4<D< 10 - V<D- 2 61<D< 80 - V<D- 8
40-10.0 — D361+ V<D-4 105<D< 30 ~»V<D-4  81<D<100 - V<D-10
: Lo 31<D< 60 - V<D- 6
Increment 5.1~ 10.0
105-200 10-_20 s P [0 [V ] -
In%rseﬁglnt g:N 138 Bample FWASB - DI55 - V55 - T2.6
21-30 || noole 1.0- 2.0
FWS mm (Machinmg 2.1~ 5.0
FWSSC Increment 5.1~ 10.0
FW??S. 31-40 | (Selection) | 1:0~ 2.0 5
1mm 2.0 21~ 5.0 -
FWSSR -
Increment 5.1~ 10.0
FWSSA 26
FWSsSAB | 41-50 : 1.0~ 20 =
FWSBB 1mm 21~ 5.0 -
FWSSS Increment | ( 0.5mm ) 5.1~ 10.0 :
FWSSSR 51-60 Incg,.rgent 1.0- 20 = s [PartNumber | - [D ] - [V] - [T]-  (KC,SC, WSC, VKC, DKC, HKC)
FWSUS I mm t 1 2.1~ 5.0 = Atrations (48" FWASS -D20 - V10 - T5 - VKC
ncremen 90.0 5.1~ 10.0 -
61~80
| imm . 5.0~ 10.0 - (®When both I.D. / 0.D. tolerance changes are specified, the concentricity is @0.02.
;irer:gg Alterations Code Spec. Alterations | Code Spec.
1an 5.0~ 10.0 - Keyway Relief Adds an keyway relief. 1.D. Tolerance Changes the I.D. Tolerance to H7.
Increment (Ordering Code| KC Ordering Code] VKC
— - - — — — — - - 05 ing Coni > Machining Conditi D>6 V>3
3 Material: EN AW-2017 Equiv., EN 14401 Equiv., Brass-> @)D /\ Machining Conditions ~ (£)D / Machining Conditons of Material EN AW-2017 Eq. o b 163 WichiringCordors %\I\Il;?available or D61 100 achining Conditions %N;app";me o FUSSAB
£ I . . . . D<60---» V<D-2 4<D< 10 - V<D- 2 + e —— ’
®N:I sgemﬂcatlon available for sizes without declaration of D261~--: V<D-4 10.5<D< 30 ...’. V<D- 4 - 7 5 : 5 r\ . ~D1 . DDV‘>’
value. 31<D< 60 - V<D- 6 KC | B=fo5 |3 |20 | 7orhioe ‘$ VKG | T b
§1<D< 80 - V<D- 8 25 |4 {25 | sutioe % 7O
81<D<100 -+ V<D-10 s |6 |45 Mortior T
S38s T 10140 ot —HEN TR
7 Ordering ‘Part Number| - | D |-| V |[-| T ‘ 39-425 | 12| 40 | i4orMore %
Bxample  F\WSSC D71 V500 - T10.0 43-440 | 14 | 45 [ 16orMore —§i-00 | DV>18
One Flat Adds a flat. S0 1 DA
Ordering Code] SC10 0.D. Tolerance Changes the 0.D. Tolerance to g6 or h7.
= SC=1mm Increment DKC, HKC
SC | SC2V/2+2 Machining Conditions (®When D>43, T>1.5.
®Not available for D4 ~ 8. @®D>6
SC @Not applicable for FWSSAB.
DKC
T @) | —Db T ov
wo Flats Adds two flats. HKC 6~10 D-V>2
__OrderingCode WSC10 (h7) 1;5:3%0 D-V>3
WSC=1mm Increment g6 h7 ~31-40 | DVs8
wsc | WSC>V+4 : ~gg
@Not available for D4 ~ 8. =70
1~80
81~90
91~100




Metal Washer

Standard / Precision Grade 1.D./ O.D. Tolerance Selectable / Dimension Configurable

B Precision Grade

Part Number . D Tolerance Sel n
St G Precion e | A0 el 3 Surtace Treatment D G H N X WI.D./0D. Price Number List
SWSC [SWMC - g6 h7 o - D (0.D.) | V(1.D.) [Price No.
SWSB |SWMB NE‘q'Jh‘,g' Black Oxide oas | - H
SWSM [SWMM " |Flectroless Nickel Plating o G N
SWSS |SWMS [n1.4301 Equiv - 00-100 -0.005 0 X
<i> [ -0.014 | -0015 y :
-0.006 | 0
: 1051891 0,017 | -0018 | -01 0 X
] -0.007 | 0 -03 | -02 H
k-2 18530 _0.020 | -0.021 N N
-0.009 | 0 X
$1-50 | 0025 | -0.025 H
-0.010 | 0 X N
5160 | _0.029 | -0.030 X
. « Guide to Price List
3V Tolerance Selection <Ex.> When ordering Material EN 1.1191
\") H N X Equiv., 0.D. g6, 1.D. H7 and L Tolerance When
m H7 - - ordering Material EN 1.1191 Equiv., 0.D. g6,
2%, 63/ 18, +0.010 1.D. H7 and L Tolerance +0.01
v/ ( v/ v/ ) 3.0 0 Product Number:
SWMC—GH-D10.0-V4.0-T1.0
3.5-6.0 +g‘°12
Standard Grade Precision Grade $0015 1. Check me. 1.D./0.D. Tglerance Pricﬁ‘
6.5~10.0 Number List. (GH is Price Number (2)
2. g 01 2. In the price list of precision grade, find the
iy . +0. +0.3 +0.2 column of I.D. / 0.D. tolerance price @
105-180 0 +0.1 0 shown in the price list of precision grade.
- 185-300 +g'021
NGaA
- 5500 * 8'025
05550 +0.030
0
s < = S *D=16 or Less: C0.2 or Less
T=04 T=001 D=16.5 or More: C0.5 or Less
lStandard Grade
D v v T Unit Price
Part SWSC SWSB SWSM SWSS
Number Tolerance | Tolerance D 0.5mm 0.1mm T T T T T T T T T T T T
Selection | Selection Increment | Increment | Terance| Tolerance Tolerance | Toerance Tolerance  Tolerance | Tolerance |Tolerance, Tolerance | Tolerance | Tolerance Tolerance
5.0~10.0 1.0~ 2.9 - -
0.5mm 3.0~ 5.0
Increment 5.1~10.0
10.5~20.0 1.0~ 2.9 - -
0.5mm 3.0~ 5.0
Increment 5.1~10.0
21~30 1.0~ 2.9 K B
SWSC G H 1mm 3.0~58.0 | 3.0~ 5.0
SWSB H N | ncrement | (v<D-2) | 5.1~10.0
SWSM N X 31~40 |@® Refertothe[ 1.0~ 2.9 = 5
SWSS X imm following. | 3.0~ 5.0
Increment 5.1~10.0
41~50 1.0~ 2.9 - -
1mm 3.0~ 5.0
Increment 5.1~10.0
51~60 1.0~ 2.9 B B
mm 3.0~ 5.0
Increment 5.1~10.0
(®)T23 for SWSS (®)D>9 is applicable when G or H is selected as the tolerance values of D and V. The dimension ranges
(®)No specification available for sizes without declaration of value. of V.and T are shown in the table below.
D V T
9~30 D-V>6 1~10
31~60 D-V>12 2~10

- D100 - V4.0 - T1.0

@Urdering M - M‘ - @ R
Example El

SwWSsC - G H

) v v T Unit Price
Part SWMC SWMB SWMM SWMS
Number [ D 0.5mm 0imm Tolerance| Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance
Selection | Selection Increment|{Increment
5.0~10.0 1.0~ 2.9 o = =
0.5mm 3.0~ 5.0
Increment 5.1~10.0
10.5~20.0 1.0~ 2.9 - - -
0.5mm 3.0~ 5.0
Increment 5.1~10.0
21~30 1.0~ 2.9 - - -
SWMC G H 1mm 3.0~58.0 | 3.0~ 5.0
SWMB | H N | ncrement | (V<D-2) | 5.1~10.0
SWMM| N X 31~40 [@Refertothe| 1.0~ 2.9 = = =
SWMS | X imm following. | 3.0~ 5.0
Increment 5.1~10.0
41~50 1.0~ 2.9 - - -
imm 3.0~ 5.0
Increment 5.1~10.0
51~60 1.0~ 2.9 - - -
1mm 3.0~ 5.0
Increment 5.1~10.0
(®)T>3 for SWMS (®)D>9 is applicable when G or H is selected as the tolerance values of D and V. The dimension ranges of
(®)No specification available for sizes without declaration of value.  V and T are shown in the table below.
D \ T
9~30 D-V>6 1~10
31~60 D-V>12 2~10
“g Ordering ‘Part Number| - |Tolerance Selection| - D - \) - T ‘
Example E”Il
SWMC - G H -D100 - V40 - T1.0

) = | Tolerance Selecton | - El - - -
Alterations Il

(TSB, TSC, TSD, TSE)

TSB

Positive Tolerance

Zero, Negative Tolerance

Zero, Positive Tolerance

TCC

TCD

TCE

SWMC - G H -D100-V4.0 - T1.0 -
Alterations Negative Tolerance
] Code TCB
g
k]
<] Changes thickness tolerance (T).
= -0.1
& - T 03
pd -0.
E T=01 TcJ
g Ordering Code| TCB
@»n

(®Applicable to Standard Grade.

Changes thickness tolerance (T).
+0.3

U +0.1

Tce

Changes thickness tolerance (T).
0

T -0.2

TcD

Changes thickness tolerance (T).

+0.2
T
0

TCE

Positive Tolerance

Zero, Negative Tolerance

Zero, Positive Tolerance

TSC

TSD

TSE

(®Applicable to Precision Grade.

Alterations Negative Tolerance
8 Code TSB
S
<
IS Changes thickness tolerance (T).
—
[ -0.01
e - -003
S !
s | | T=0.01 | |_tsC]
é ' ' (Ordering Code] TSB
o

Changes thickness tolerance (T).
+0.03
+0.01

TSC

Changes thickness tolerance (T).
0
-0.02

TSD

Changes thickness tolerance (T).

+0.02
T
0

TSE




Metal Washer Metal Washer

Hardened Type, Standard Grade / Precision Grade, T Dimension Selectable Hardened Type, Standard Grade / Precision Grade, Dimension Configurable

Part Number . %, 63/16
Part Numb_e_r [MMaterial | EJSurface Treatment| [[JHardness VZS/ ( %3/ y ) Standard Grade | Precision Grade [Material | EJsutece Treatment| G)Hardness V/( JV/)
Standard Grade | Precision Grade «D=16 or Less: C0.2 or L FWSSCH | FWASCH - " D=16 or Less: C0.2 or Less Standard Grade ~ Precision Grade
WSSBH | WASBH | gy 11191 | Black Oxide D20 of M. 20e O [oss FWsSBH | FWASBH | FLi19" [ Black Oxide | 45-50HRC D=20 or More: C0.5 or Less 2.C" 90"
WSSMH WASMH Equiv. | Fiecroless Nickel Plaing| ~ 45~50HRC FWSSMH | FWASMH " | Flectroless Nickel Plating o 7
_ Y FWSSK FWASK -
: WSSSH | WASSR e = FWSSKB_| FWASKB | 12510 ™ Bag txide 55HRC~
(@Standard Grade is EN 1.1191 Equiv. Standard Grade Precision Grade Equiv. - - 2 o
(R) %Depending on thickness and length, EN 1.1191 Equiv. Hardened Type may be less than 45HRC. 2¢ 2-C" FWSSKM | FWASKM Electroless Nickel lating N heb
(®Stainless Steel Hardened Type (WSSSH, WASSH) may be discolored by hardening. Vo Vo FWSSSH FWASSH |EN 1.4031 - 45~50HRC . .
T ] k=3 FWSSSHR - Equiv. UBiPaing
V #Depending on thickness and length, EN 1.1191 Equiv. Hardened Type may be less than 45HR N N
N2-C I™N2-C (®Stainless Steel Hardened Type (FWSSSH, FWASSH) may be discolored by hardening.
- - v 133 3 < = B
m Dl T=04 T=00t
> < = S % - Unit Price
0.5mm Standard Grade Precision Grade
Part Number D 0.1mm ——
PRoks ) Te01 Teo01 VAt | increment | FwsscH |FWSSBH | pyysey | FWSSKB | ryysssy [FwsssHR| FwascH | FWASBH | pyyagy | FWASKB | by pggyy
1.0~ 20
4.0~10.0
Standard Grade 0.5mm ncrement :1 ~105(}10
Unit Price —
= v T Standard Grade Precision Grade Feent 10.5-20.0 0 ;(1)~ gg
Selection Selection FWSSBH g 5mm ncrement| ( No Hole | T
Type D WSSBHWSSMH WSSSH/WASBH WASMH WASSH FWSSMH ini 5.1-10.0
FWSSK 1.0~ 2.0
412 1.2 FWSSKB 21-30 21~ 50
FWSSKM 1mm Increment . 5‘1~10(‘]
5|2 3 1 2 FWSSSH 31-40 2.0 1.0~ 2.0
6|2 3 4 1 2 FWSSSHR |,y In;:rement g':~10560
26 .1-10.
2 4 1 2 Precision Grade 1.0~ 2.0
8 3 5 6 3 5 FWASCH 41-50 2.1~ 50
10(2 3 4 5 6 8 1 2 3 5 FWASBH | !mmlncrement | 0.5mm ) 51-10.0
FWASMH 1.0~ 2.0
Standard Grade | 12 3 456 810 1 2 3 5 FWASK 51-60 3.0 2.1~ 50
WSSBH | 13 456 810 1 2 3 5 FWASKB | M|, 51100
6180 :
WSSMH FWASSH 1mm Increment 5.0-100 B B -
14 4 5 6 8 10 1 2 3 5
WSSSH 15 4 5 6 8 1012 1 2 3 5 o e °0-100 - : -
1mm Increment ) )
isi 9D /V Machining Conditi D /V Machining Conditions of Material EN 1.2510 Equiv. ificati i izes Wi i
I\jlr\elmpsg gelliile 16 4 5 6 8 10 12 1 2 3 5 ODsso---?\?sgl-lgg onditions i“sgigf"l‘?%g'im i 2?532188”323?0 quiv. (%)No specification available for sizes without declaration of value.
D>61-+V<D-4 .5<D<. - <D<100-V<D-
WASMH| 20 4 5 6 8 1012 15 16 2 3 5 o1V 31<D<b0--V<D-6
WASSH
25 6 8 10 12 15 16 20 2 3 5 'Ordering ‘PartNumber _ D v -7 ‘
30 8 10 12 15 16 20 25 2 3 5 Example FWSSKB - D71 - V50.0 - T10.0
35 10 12 15 16 20 25 3 5 10
40 10 12 15 16 20 25 30 3 5 10
50 10 12 15 16 20 25 30 3 5 10
60 15 16 20 25 30 3 5 10
¢ Ordering ‘Part Number| - | V |- | T ‘
Example WASBH14 - 10 - 5
) (%] [PartNumber|-[ D |-[ v |-[ T |- (Kc,sc,wsc)
‘M Alleralions FWSSBH - D20 - Vi0 - T5 - KC
Alterations Code Spec. Alterations Code Spec.
Keyway Relief Adds an keyway relief. One Flat Adds a flat.
(Ordering Code] KC B (Ordering Codg] SC10
05 Machining Conditions ®V>8 = sc SC=1mm Increment
8 b+03 @Not available for D61 ~ 100. SC>V/2+2
3 = B : = sC ®Not available for D4 ~ 8.
KC 8 -10. 3 2.0 | 7orMore
TTra 550 ioriiors Adds two lats.
18~22. 6 35 | 12 or More (Ordering Code] WSC10
- EeEn wsc | VSCoimm reoner
39-425 | 12| 40 | 14orMore WSC2V-+4
43~44.0 14 45 | 16 or More ®@Not available for D4 ~ 8.




Metal Washer Metal Washer

Standard Grade / Precision Grade / High Precision Grade 1.D./ 0.D. Tolerance Selectable / Dimension Configurable Flanged

Part Number|[[JMaterial|Surface Treatment] [JHardness E@TDi o EEREe lon Table %3/ ( ]V(V VQS/ )
—AWSC 1 en 11101 o Part Number ool \Egses et [EJHard i
__AWSB__ | T g, Black Oride . A | 20005 - - Standard Grade |Preison Grade| L2 ol Edoee . Standard Grade Precision Grade
AWSM [Electroless Nickel Plating B 8 SB 88% FTCSS B N 1.0038 Equi] N B )
AWSS EN 1.4301 Equiv,| - -0. -0.! FTCC FTCMC - e
AWSH___|EN1.4031 Equi] - 45~50HRC c 18 sC 188$ FTCB FTCMB NE1-Ji‘1’91 Black Oxide | - o o= R o=
7o (%) Stainless Steel Hardened Type (AWSH) may be discolored due to hardening. 0 0 7 FTCM Fromm | F0UVv- g a S a
(ﬂ) D 202 sD 002 FTCSK - % %
E e se | +J®@ FTCSKB | - [P 210 Backodde | s5HRC~ ——
‘ : FTCSKM ) Y T=0.1 T=01
k=1 v%/( %ﬁ/) FTCS | FTCMS fiwwem] - |45-500C = = .
‘ L-03 2yl Lx0o1 [
*D=16 or Less: C0.2 or Less @Stair]less Steel Hardened Type (FTCS, FTCMS) may . .
" D=16.5 or More: C0.5 or Less (RoHs | be discolored by hardening. Circumference C0.5 or Less Circumference C0.5 or Less
lStandard Grade / Precision Grade
v Unit Price
> < T L Standard Grade Precision Grade
vigd = Part Number D Ho | 8mm | o4mm | 04mm
D .3 TD (V3 or More) I I t] FTCSS | FTCC | FTCB | FTCM | FTCSK | FTCSKB FTCSKM| FTCS | FTCMC | FTCMB | FTCMM | FTCMS
m isi 50-90 | 7.0-12.0
Stélpzﬂ;gd Prggzlgn (0.5mm Increment) { (0.5mm Increment)
Il 1.D./0.D. Tolerance Selectable, Dimension Configurable FTCSS FTCMC [ 95-200 | 11.5-250
FTCC FTCMB (0.5mm Increment) { (0.5mm Increment) (Selection)
Part T v T Unit Price FTCB FTCMM |, 2}.30 . 2?.40 . 2.0
Nur?\b or |Tolerance] D | 05mm | O.mm | High Precision Grade - Tolerance A |Standard Grade - Tolerance B-E|Precision Grade - Tolerance SB-SE FTCM  FTOMS [ "f::em ( mgsnfreme"' 26 [ 1.0-80 | 2.0-100
Selection Increment  Increment| AwSC [ AWSE | AWSM]AWSH | AWSC | AWSE | AWSM] AWSS[AWSH | AWSC|AWSB] AWSM [AWSS | AWSH FTCSK (tmm nrementy| tmm nrement | (5 paenen)
FTCSKB 41-50 43-60 | 3:0~58.0
1.0~ 2.9 FTCSKM (1mm Increment) | (tmm Increment)
5.0~10.0 FTCS 51~60 53~70
0.5mm 3.0~ 5.0 (1mm Increment) | (1mm Increment)
Increment 5.1-10.0 @ ining Conditions  (®T<L-1 @€ ining Conditions of Material EN 1.2510 Equiv. (FTCSK, FTCSKB, FTCSKM) (9)2<T<L-2
L D H v D H v
For5~20 | D+2<H<Dx1.5 V<D-2 For5~10 V<D-2
10.5~20.0 10-29 For21 ~40 | De2<h<Dxid | VsD-4 Forios~30 | DM g
0.5mm 3.0~ 5.0 For 41~ 60 | D+2<H<Dx12 V<D-6 For31~60 | D+2<H<DXI2 V<D-6
High Precision
e Increment 5.1-100 ordering IEHEI Ao - @ - E - E - - - (TCB, TCC, TCD, TCE, TSA, TSB, TSC, TSD, TSE, VKC, DKC, HKC)
A Example FTOMS - D25 - H30 - 50 - eratlons FTCMM - D25 - H30 - V8.0 - T2.0 - L5.0 - TsC - VKC
1.0~ 29 0 - T20 - L5,
Standard | 91.30 ) .
AWSC Grade mm 3.0~ 5.0
AWSB c Increment 5.1-100
AWSM| D 3.0~58.0
Awss | B | o 10- 29
AWSH Precision imm 3.0~ 5.0
Grade Increment . . (®)When both 1.D./0.D. tolerance changes are specified, the concentricity is #0.02.  &@Not applicable to the Hardened Products.
gg 5.1~10.0 Alterations |Code Spec. Alterations |Code Spec.
sD 1.0~ 29 1.0. Tolerance Changes the I.D. Tolerance to H7. 0.0. Tolerance Changes the 0.D. Tolerance to g6 o h7.
SE | #1-50 - [rdering Codel VKC hordermg Code] DKC, HKC
1 3.0~ 5.0 Machining Conditions Machining Conditions
mm .0~ & @D6 V>3 (®When D243, T>1.5.
Increment 5.1-100 (®D26
10- 29 @ D DV %D DV
51~60 N | 6-10 | pe2 HKC| =10 | DV=2
mm 3.0~ 5.0 105-20 | DV>3 (07) | 0520 | Dvs3
Increment 0oz M- I el | AR
51-10.0 H7 21~30 | D26 g6 h7 21~30 | D26
(@D<60-+V<D-2 D=61-+V<D-4 (DHigh Precision Grade (Tolerance A) is not available for AWSS. %% %%
- V> ~ V>
7 i ‘Part Number| - |TTolerance Selecton) - | D |-| V |- | T ‘ ; S0 | DR 9 [ Dz
Ordering @ Not applicable to the Hardened Products (FTCSK, FTCSKB, FTCSKM, FTCS, FTCMS).
Example AWSB - B - D20.0 - V8.0 - T5.0 Alterations Negative Tolerance Positive Tolerance | Zero, Negative Tolerance|Zero, Positive Tolerance
AWSS - SB - D20.0 - V8.0 - T5.0 8 Code TCB TCC TCD TCE
]
k3
E Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T).
K3 I - I -0.1 +0.3 0 +0.2
P T 03 T o T o2 L
=1
= = (v} Ordering Cade| TCB Ordering Code] TCC Ordering Code] TCD Ordering Code] TCE
& (®) Applicable to Standard Grade.
Alterations Shoulder Thickness Tolerance | Negative Tolerance |Positive Tolerance |Zero, Negative Tolerance | Zero, Positive Tolerance
] g
8 Code TSA TSB TSC TSD TSE
g
5
E Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T). | - Changes shoulder thickness tolerance (T).
2 . . -0.01 +0.06 0 +0.05
3 I I T =002 T 006 T 001 T oos T
=
S
§ »H-Tﬂ »H;@ Ordering Code| TSA Ordering Code| TSB Ordering Code| TSC Ordering Code| TSD Ordering Code| TSE
a (® Applicable to Precision Grade.




Metal Washer

Counterbored

Standard Grade [T Tolerancex0.1 Precision Grade [EgT 0.01 .
T Dimension Selectable | T Dimension Configurable | Dimension T Dimension Dimension Coni MMatenal [E3Surface Treatment| [JHardness
- - FWZASS - - EN 1.0038 Equiv] - B
- - FWZAC - FWZSC -
WZAB TWZAB | FWZAB TWZSB FWzSB | NL109" [ Biack Oxide -
WZAM TWZAM FWZAM TWZSM FWZSM " |Flectroless Nickel Plating
FWZAA Alloy__ Clear Anodize
) ) FWZAAB ) ) 2000 series | Black Anodize )
WZAS TWZAS FWZAS TWZSS FWZSS  [eN 1.4301 Equiv] - -
- FWZACH -
WZABH - FWZABH - - ENEL-JiJ_g‘ Black Oxide | 45~50HRC
WZAMH FWZAMH [Electroless Nickel Plating|
FWZASK -
- - FWZASKB - - B! ® [ Black Oxide | 55HRC~
FWZASKM " [Flectroless Nickel Plating
m WZASH - FWZASH - - EN 1.4031 Equiv] - 45~50HRC
(®)Depending on thickness and length, EN 1.1191 Equiv. Hardened Type may be less than 45HRC. ~ (®)Stainless Steel Hardened Type (WZASH, FWZASH) may be di

T Dimension Selectable

T Dimension Configurable

YY)

Dimension Configurable

Standard Grade Precision Grade Standard Grade Precision Grade
2-C0.2~0.5 pto:3 2-C0.2~0.5 2-0.2~05 pro3 2-C0.2~0.5 2-C0.2~0.5
= = = =
. l I N . .
| | | |
d) o d) d)
oo BN > o
Heon | | [*8 Vioi Heo1| | [ Hso1]| | € Hao1| | [
T=0.1 D-0.2 T=o0.1 [T+0.0 [T=0.0
BT Dimension Selectable
Part Number H T v P Unit Price
Type D Selection WZAB |WZAM|WZAS |WZABH|WZAMH|WZASH
10 4 6 8 10 6 35
WZAB 12 5 8 10 8 45
WZAM 14 6 8 10 10 515,
WZAS 15 2 10 12 11 65
WZABH 20 8 10 12 15
30 10 12 15 14 9
WZAMH 40 12 15 20
WZASH 50 12 15 20 18 1
60 12 1520
T Dimension Configurable
Part Number H T Unit Price
v P Standard Grade Precision Grade
. | ! |
Type D |0.5mm Increment) 0.5mm Increment TWZAB | TWZAM| TWZAS | TWZSB | TWZSM | TWZSS
3.0~10.0
10 6 3.5
Standard Grade 12-3"?8-8
TWZAB 12 105200 8 45
TWZAM 3.0~10.0
TWZAS 1 10-180 10.5-20.0 e
Precision Grade | 5 o 3.0~10.0
TWZSB 12'3”38'8 11 6.5
TWZSM 20 10'5:20'0
TWZSS P 3.0~10.0 " .
10.5~20.0

(®Machining Conditions: H+2<T<Px8

T Dimension Selectable

Ordering
Example

‘PartNumber - T ‘
WZAS15 - 10

T Dimension Configurable

[PartNumber| - [ H |- [ T |
TWzZAB10 - 35 - 10.0

lDimension Configurable

Part 0.5mm Increment Unit Price _
Number D v P H T Standard Grade Precision Grade
FWZASS | FWZAC | FWZAB | FWZAM | FWZAA |"Mwiza®| FWZACH | FWZABH | FWZAMH | FWZASK [FWZASKBIFWZASKM] FWZASH | FWZSC | FWZSB | FWZSM | FWZSS
3.0~10.0
10.0~20.0 10.5~20.0
(0.5mm 20.5~30.0
Standard {Increment) 30.5~40.0
Grade 40.5~50.0
3.0~10.0
FWZASS 21~30 10.5~20.0
FWZAC (Tmm 20.5~30.0
FWZAB  increment) 30.5~40.0
FWZAM 40.5~50.0
3.0~10.0
FWZAA 31~40 10.5~20.0
FWZARB | (1mm 20.5-30.0
FWZAS  |increment) 30.5-40.0
40.5~50.0
3.0~10.0
FWZACH 41~50 10.5~20.0
FWZABH | (tmm |50-900 30860 [ 10-480 [ 20.5-30.0
FWZAMH  {Increment) 30.5~40.0
FWZASK 40.5~50.0
3.0~10.0
FWZASKB | s1.60 10.5-200
FWZASKM| (tmm 20.5-30.0
FWZASH  [Increment) 30.5~40.0
40.5~50.0
Precision 5.0~10.0
Grade | 61-80 10.5~20.0
FWZSC (Tmm 20.5~30.0
Increment 30.5~40.0
FWZSB ) 40.5~50.0
FWZSM 5.0~10.0 :
FWZSS 81~100 10.5~20.0
(Imm 20.5~30.0
Increment) 30.5~40.0
40.5~50.0
(®$)Machining Conditions (%)Machining Conciions of aterial EN 1.2510 Equi. (FWEASK, FWZASK and FWZASKN) (®)No specification available for sizes without declaration of value.
D v P D v P
For 10 ~ 60 V<D-2 P<V-2 For 10 V<D-2
For 61 ~ 100 V<D-4 P<V-4 For10.5~30 | V<D-4 P<V-2
For31 ~60 | V<D-6
_ ) For61 ~80 | V<D-8 -
(®2<(T-H)<Px8 The shaft diameter is 2mm or more and Px8 or less. For81 ~100 | V<D-10

Example FWzASS - D25 - Vi20 - P6.0 - H5.5 - T10.5

FWZSC - D20 -

V100 - P5.0 - H55 - T15.0

[&] [PartNumber|-[D ]-[ v ]-[P |-[H]-[T]- (ko)
‘ Alterations FWZASH - Dfi) - V05 - P65 - Hf25 - Ti85 - TKC
Code Spec.

TKC

Changes T dimension tolerance.

TKC

T+0.1=0.01

@FWZAA, FWZAS and FWZASH are not available for D=61 ~ 100.

(®)Applicable to Dimension Configurable Type, Standard Grade (except
FWZAAB) only.




Metal Washer

Tapped

o [__Pitch
T Dimension Selectable | T Dimension Configurable | Dimension Configurable . 5/( 83 M (Goarse Thread
Coarse Thread | Coarse Thread |Coarse Thread [iMatenal Hl Sraceeetient V/( V/ ) 2] 0.4
2-002-05 26| 045
- - FWTAC - 28 04
WTAB | TWTAB | FWTAB ENE]JJ&Q‘ Black Oxide 7 07
WTAM TWTAM FWTAM Electoless Nickel Plating L ___ 5] 08
FWTAA Aluminum | Clear Anodize \ 6] 10
- - Alloy 2000 . 8| 125
FWTAAB series Black Anodize 10 15
WTAS TWTAS FWTAS [N 1.4301 Equiv) Fo===== 12] 1.75
16 2.0
. 20| 25
24 3.0
Lrons) NETE e
BT Dimension Selectable
Part Number M T Unit Price
Type D Selection Selection WTAB WTAM WTAS
10 |2 38 4 5 3 5 8 10
12 4 5 6 5 8 10 15
WTAB 16 5 6 8 5 8 10 15
20 6 8 10 8 10 15 20
WTAM 30 8 10 12 10 15 20
WTAS 20 10 1216 1015 20
50 16 20 15 20
60 1620 15 20
T Dimension Configurable
Part Number Part Number T Unit Price
Type D Selection 0.5mm Increment Type D | Oimmhcement | TWTAB | TWTAM | TWTAS
6 2 3 4 3.0~ 5.0
8 2 3 4 3.0~20.0 6-10 [ 55-10.0
TWTAB 0 [2 3 4 5 10.5~20.0
TWTAM 12 4 5 6 TWTAB 3.5~ 5.0
TWTAS 16 5 6 8 3.5-20.0 TWTAM | 12,16 [ 5.5-10.0
20 6 8 10 . . TWTAS 10.5~20.0
30 810 12 3.5~ 5.0
T<Mx8 M2 - T<Mx5 20,30 | 5.5~10.0
® ® 10.5~20.0
lDimension Configurable
Number Selection [ ™ | FWTAC | FWTAB [FWTAM | FiTAA e Example  \TAB12 - 6 - 5
e TWTAB12 - 6 - 55
6-10 5.5-10.0 FWTAM - D20 - M5 - T45
10.5-20.0
(0.5mm 20.5-30.0
Increment) 30.5~40.0
40.5-50.0
3.0~ 5.0
10.5~20.0 1g.s~;g.g
(0.5mm 20.5-30.0
Increment) 30.5~40.0
40.5-50.0
3.0~ 5.0
21-30 5.5-10.0
(imm 2(3<T<10)  [H0.5-20.0
Increment) 26 (3119 | 20250
3 (3<T<24) [205-50.0
3.0~ 5.0
FWTAC | 31-40 4 (313 5.5-10.0
FWTAB 5(3<T<40) [Fo.5-200
(mm | g (37c48) [20.5-30.0
FWTAM | Increment) 8 (4cTes)) | 295-200
FWTAA 40.5~50.0
10 (5<T<50) 3.0~ 5.0
FWTAAB| 41-50 12 (6<T<50) g.5~;g.g
10.5~20.!
FWTAS |“mmt 16 (6<T<50) [ 205-30.0
ncremen 30.5-40.0
)| 20 (8<T<50) 40.5-50.0
24 (10<T<50) 3.0~ 5.0
51-60 | 30 (12<T<50) | 5:5-10.0
10.5-20.0
(fmm 20.5-30.0
Increment) 30.5~40.0
20.5-50.0
o i
(Imm 20.5~30.0
30.5-40.0
e [} Parthumoet - (B[] - [7] - wisc)
81-100 S9-108 Alterations FWTAS - D15 - M6 - T15 - WSC10
(Imm 20.5~30.0
30.5-40.0
Increment) 20.5-50.0 Alteration | Code Spec.
@ D-M/252 @ T<Mx8 (® M2, M2.6-+ T<Mx5 ‘Adds two flats.
! @ Y Ordering Codel WSC10
T WSC=1mm Increment
\ j WSC | yscama
S ®@Not available for D6 ~ D8.
SHWSCRs (@ Not available for T Dimension Selectable/Configurable Type.

Metal Washer

Countersunk / With Screw Holes

B Countersunk Standard | Divewson Conguabe | (JMateral BsmaceTreannem Standard Dimension Configurable YY)
2-C*
- FWSRC EN —7
> WSRB | FWSRB | 1.1191 | Black Oxide
K — / WSRM | FWSRM | EQUIV.  [Eecroless Nickel Plaing ’ \ ’ \
. ¢ - FWSRA [™RC27] Clear Anodize
~— WSRS FWSRS ENéﬁm \ \
N‘ L T
E=0.1 m
D 82 SH{T=01 1S D J,
[ RoHis *€0.2-05
I Countersunk, Standard [l Countersunk, Dimension Configurable
Part Number T E|lv Unit Price Part ' E T Unit Price
Type D |Selction WSRB_| WSRM | WSRS a D 05mm | 05mm
ox3 Number {urkr) |Increment|Increment] FYSRC | FWSRB | FWSRM | FWSRA | FWSRS
14 4 | 25 | 45 10.0-20.0 2.0~ 50
5 (0.5mm Increment) 5.5~10.0
16 72 3 | 55 FWSRC | 21~30 | 20 20~ 5.0
= 8 FWSRB (imm Increment) 2.0-10.0 :gqgg
31-40 0~ 5.
WSRB 3.5 FWSRM | onieneny| 26 5.5-10.0
WSRM | 20 [ 4 |35 |66 FWSRA [, EST Go-g0
WSRS 5 FWSRS |(immincemen)| 3~30 5.5-10.0
s 5160 2.0~ 50
25 s 5 9 (1mm Increment) 5.5~10.0
6 (®)(D-V)/2-Ex1--»1mm or more is required for the min. thickness.
30 5] ¢ | ™ (®)Circularity cannot be guaranteed because the thickness V becomes 0 when E=T.
EWith Screw Holes T PR S e — ad 2-00.2~0.5 . y ( %3/ )
WBAC - é
® WBAB ENE;J"‘,‘“ Black Oxide ==
e@e WBAM Bl Nicke Pltng
\ @ WBAA | ™R | Clear Anodize N o
§ WBAS [ 1.4301 Equiv] e 1 199
a >

Part Numb \'/ Q T Unit Price
art Tumber! osmm | osmm | tmm | d ¥ wBAC WBAB WBAM WBAA WBAS
Type D (Incrementfincrement|increment T1~2 | T3-5 |T6~10| T1~2 | T3~5 |T6~10| T1~2 | T3~5 |T6~10| T2 | T3-5 |T6~10| T1~2 | T3~5 | T6~10

20 [3.0~ 5.0 [10.5-135 35 | M3

WBAC 25 [3.0~ 9.5 [10.5~17 35| M3

WBAB 30 [3.0-10.0 [12 ~20 45 | M4

WBAM | 35 [3.0~16.0 [12 ~25 1~10 |45 | M4

WBAA 40 [3.0~20.0 [12 ~30 45 | M4

WBAS 50 |3.0~22.0 [14 ~35 5.5 | M5
60 [3.0~28.0 [14 ~40 55 | M5

®0xV+d+4  (®T>2 for WBAA.

@mdering Part Number | - ‘L‘ - - El - @ -

Example WSRM14 2.5
FWSRS - D175 - V65 E3 - T75
WBAB30 - V8 - Q18 - T3

‘ Alterations

WBA!

) (] - [0]-[v]- [€]-[a]-[7] - moo

FWSRB

- D15 - V5 -
40 - V1o

- T30 -
- Q5 - TO -

TKC
FC3

(®Alterations are available for Dimension Configurable Type only.

Alterations |Code Spec.
T Dimension Tolerance Changes T dimension tolerance.
Ordering Code| TKC
TKC | T20.1=+0.01

(®Applicable to Countersunk Type only.
Changes V hole to blind hole.
Ordering Code| FC3

FC FC=1mm Increment
(®Applicable to Screw Holes Type only.
T-FC>2
®V>10 (®FC>2




Metal Washers / Slotted Hole Washers

Shape Selectable

Flat / Pilot

.Metal Washers Part Number@Material BJSurface Treatment % 63 )
KWSC -
KWSB ENEL-JJM Black Oxide
KWSM Electroless Nickel Plating
KWSS [N 1.4301 Equiv] -
° \ - [A [®0w/2:3 [ B J@XV/212 [ C |@Xov44 [ D | @XeV42V<D/2-4 E@xiﬁj/ \/2)-;1215
— X<D/2-1 X<D- X<D-V- swne 2-005
= 63 .5 0r Less
o Through Through v
' ' . = g S 0.5 or Less »| ~™C0.5 or Less
2o i \ | ] % :
[ ) ' N |
& / ~ +03) 03 I~
V03 Vo3 Vio V] y o 8
D03 X_| X X X - .
===l L—o’ T Teot
(RoHS | D-02 D D-0.2 D-02
Unit Price
Part | S v X u
Number Selec%eun D 05mm | O0.1mm 0.1mm KWSC KWSB KWSM KWSS
ement|increment! T 5 Tc [p[E|A|[B|C|[D|E|A|B|C|D|[E|A|[B|C|D]|E
10.0~20.5 3.0~-5.0
0.5mm Increment 5.1~10.0
KWSC| A 21~30 3.0~5.0
B |1mm Increment 5.1~10.0
KwSB [ 3-30 | 4.0~48.0
KWSM| p 31~40 3.0~5.0
KWSS | E |1mmincrement 5.1~10.0
41~50 3.0~5.0
1mm Increment| 5.1~10.0
Ortering [PartNumber - [shape] - [ D |-[ v |-[ x |-[ T | s B oemor]- (o] (0[] [Tt
Example  KwsB - B - D120 - V5 - X5.0 - T3.0
Alteration | Code Spec.
Hardens the washer in the shape of A.
[Hardness: 45 ~ 50HRC
: HH HH
‘ %Applicable to KWSB and KWSC only.
(®)Deformation may occur in some cases due to
heat treatment.
lSlotted Hole Washers Type |[Material [Surtace Treatment Type  |[MMaterial|JSurface Treatment vzs/ ( %3/ )
WLM  [EN1.1191 EquiviElectroless Nickel Plating WLHM [N 1.1191 Equiv Electroless Nickel Plating
WLS [EN 1.4301 Equiv| - 2.C05 WLHS [N 1.4301 Equiv. - 2-C0.5
Flat Pilot ﬁ“i
< N B x N B
a
T=01 T01] | 3:0.1
lFlat HPilot
Part Number| Applicable | Unit Price Part Number| Applicable]  Unit Price
Type [No. D u K W Screw | WLM | WLS Type [No. D . U . W Screw [ WLHM | WLHS
3 18 5 3.5 M3 4 20 14 6 4.5 M4
4 20 6 4.5 M4 5 22 16 3 7 5 M5
WLM 5 22 &) 7 5/ M5 WLHM | 6 26 18 8 6.6 M6
WLS 6 26 8 6.6 M6 WLHS 8 30 22 10 9 M8
8 30 10 9 M8 10 38 28 4 12 1 M10
10 38 4 12 1 M10 12 46 36 o) 16 14 M12
12 46 5 16 14 M12
7 ing |Part Number
Ordering Example
Example WLM5 — |
WLHS4 Machined Product ! ‘
A=
| R
f —
WLHS
[ 1]
For Pilot Type (WLHM, WLHS), drill a hole on Angle Plate or Base ql -Fv 7z
Plate, etc. to insert the pilot part (with D1) prior to use (see 72229 | H7777/%ndle piates. .

the right figure). The slotted hole allows fine-adjustment of K

dimension.

Base Plate

Thin-Walled Metal Collars / Hollow Collars / Spacers

[l Thin-Walled Metal Collars Type | MMaterial 2-C0.2 or Less "
TASC | EN 1.4301 Equiv.
- o=t B IR Seam
LDimension| Tolerance (| > o  [Eiminaton of Weld Bead)
3.0~10.0 +0.05
10.5~20.0 0.1 QDLM
Part Number D Unit Price Orderi _PartNumber - - -L
Type V| b osmmicenen|©0.5] €1 | (3050 ] [55-100 | L105-150 ] L6200 iExra:l:::g m . l%l . E
1 2 3
1.5 25 | 35
2 3 4
5= 3.0
5] 0.5 u 5
TASC | %2 . [35145
311 200 A2
3.5 ) 4.5 | 55
4 5 6
5 6 7
Il Hollow Collars Type [MMaterial [3Surface Treatment 2-C0.5 / ( éS/ )
SGP . -
SGPBB EN 1.0035 Equiv. Black Oxide
STPG EN 1.0254 Equiv. - 2-C0.5
STPGB (Sch40) Black Oxide
STPGH EN 1.0254 Equiv. - e = :
STPGHB (Sch80) Black Oxide
(®)This tube has a welding seam on the 1.D. surface.
(®0nly EN 1.0035 Equiv. and SGPBB have 0.5 ~ Tmm weld
seam rise inside. =
= L=0.2 s
| d Unit Price
Part Number| | D [T [SSHISTH| __SGP | SGPBB | STPG | STPGB | STPGH | STPGHB
Type [No. sptp | STPGB | STPGHB| L6~80 | L805~150 |L1505-200] L6~80 | LA05~150 |L1505-200] L6~80 | L805-150 |L1505-200] L6~80 | L805-150 Li505-200{ L6~80 | L805-150 [LiA05~200f L6~80 | L805-150 [Li505-200
SGP  6A] rpas [105]6.5]7.1 5.7 - S - - = - = - -
sopep A W00 11358[0.2[94 7.8 - 1 - - - -
[10] 17.3[12.7]12.7/10.9 : : : : : :
STPG  [15A] 100-1500 [21.7[16.1/16.1]14.3 : : : : : :
STPGB [20A 27.2]21.6/21.4]19.4 : : : : : :
25A] 34.0(27.6/|27.2|25.0
STPGH 15521 50.100 [42.7[35.7]35.532.9
STPGHBI404 48.6(41.641.2[38.4
. [Part Number| - | L W [ [Part Number| - [ L |- (ko)
@g;:m':g ) !! Alleratinns ,, LKC
Alteration Code Spec.
L Dimension Tolerance Changes L dimension tolerance from
+0.2 to +0.05.
Lk |[ordering Code] LKC
L+0.05
[l Spacers Type | [MMaterial] Surface Treatment /
SMKB  |EN1.0330 Equiv.\TrivaIent Chromate (Black)
L Dimension | Tolerance ‘ ‘
3,4,5,8,10 +0.05 o| o
P 12,15,20 +0.1
30 +0.15 —
(®The circularity may be slightly deformed due L
to manufacturing process.
Part Number| L Unit Price Resin, Rubber
Type |No. Selection d |'T3-70 [L12-20] 130 MEX! Example e
2 |3 4 5 8 10 3 2 = = ; -
263 4 5 8 10 3.65 | 2.65 - -
3 |3 4 5 8 10 1215 20 4|3 - R R
SMKB| 4 134 5 8 10121520 30[ 5.3 [ 41 1) SePetc. ;-
5 [3 4 5 8 10 12 15 20 30| 6.3 | 5.1 L
6 |3 4 5 8 1012 152030| 7.8 | 6.2 EJ
8 4 5 8 10121520 30| 10 | 8.2 T
10 5 8 10 12 15 20 30]|12.210.2

Ordering |Part Number| -
Example

SMKB2.6

10



Simultaneous Grinding Spacers

Stepped Spacers

Type [MMaterial | §Surface Treatment | [f]Hardness
DWSSB EN1.1191 Black Oxide * ng or bless gg; ~ 0L.2
DWSSM Equiv. | Electroless Nickel Plating =20 or Wore: £0.5 0r Less
DWSSS EN 1.4301 Equiv. -
DWSSKB EN 1.2510 Black Oxide S5HRC-
DWSSKM Equiv. | Electroless Nickel Plating
03 4-C
I
! %
“> L +0.05 -
0.3 <
Vioi =
D-02 (®Ganged machining allows L dimension variations to be within 5 micro meters per order.
@ (®)Please order 2 or more pieces.
L - s Unit Price
D 0.5mm Si Grinding
Part Numb 0.5mm Incremef : :
art Rumber | - increment w’g"},r"ﬁn'f,'ﬂe;' Machining Conditions  [0.1mm Increment| Maximum Quantty | pWSSB | DWSSM | DWSSS | DWSSKB [DWSSKM
o 1.0~ 5.0
5.1~ 10.0
2 L<40 =D-V>2
4.0-10.0 26 40.1<L<50 =>D-V>4 10.1~ 250
3.0-8.0 25.1~_40.0
40.1~_50.0
1.0~ 5.0
5.1~ 10.0 100 pcs.
10.1~_25.0
9 L<40 =5D-V>2 251400
10.5~15.5 o6 40.1<L<80 =D-V>4 o1 E50
: L1<Ls -V S 9
3.0-13.5 80.1<L<100 =D-V>6 o e
70.1~ 85.0
85.1~ 100.0
1.0~ 20.0
20.1~_30.0
30.1~_40.0
S L<40 =5D-V>2 401~ 50.0
16.0~20.0 o6 40.1<L<80 =>D-V>4 50.1~_ 60.0
3.0-18.0 80.1<L.<100 =D-V>6 60.1~ 70.0
70.1~_80.0
80.1~_90.0
DWSSB 201 1909 50 pes.
DWSSM 20.1~_30.0
DWSSS o 30.1~ 40.0
DWSSKB |, 5 30,0 2 SEO= AR gg't gg'g
DWSSKM 3.02~.g&0 50.1<L<100 =D-V>6 501~ 70.0
70.1~_ 80.0
80.1~ 90.0
90.1~ 100.0
1.0~ 20.0
20.1~_ 30.0
0 30.1~_40.0
40.1~ 50.0
2 L<50 =D-V>2
30.5~39.5 2.6 50.1<L<100 =D-V26 50.1- 60.0
3.0-37.5 60.1~_70.0
70.1~_80.0
80.1~_ 90.0
90.1~ 100.0
1.0~_20.0 20lpcsy
20.1~ 30.0
0 30.1~_40.0
40.1~_50.0
2 L<50 =D-V>2
40.0-50.0 2.6 50.1<L<100 =D-V>6 501~ 60.0
3.0-48.0 60.1~_70.0
70.1~_80.0
80.1~ 90.0
90.1-100.0

(®Common Machining Conditions: (DL<Vx8 (2DWSSS(EN 1.4301 Equiv.)=L>2 (®)Please order 2 or more pieces. ($)No specification available for sizes without declaration of value.

Ordering ‘ParlNumber‘ - ‘ b ‘ - ‘ v ‘ - ‘

L]

Example

DWSSS

D35.5

V12,5

L58.4

Type L Tolerance [@MMaterial BJSurface Treatment
DCLB ) Black Oxide
y DCLM 3, BN 10 B, olss NikelPating
DCLS EN 1.4301 Equiv. -
MCLB X Black Oxide
MCLM 0 BN 10 Bau. s NikelPating w0t
MCLS EN 1.4301 Equiv. - J( v/)
L Tolerance 0 L Tolerance +0.1
-0.1 0
15, 16
R AL g 55
0 +0.1
T=0.05 L-01 T=0.05 Lo !
Circumference C0.5 or Less
[ RoHs |
Part Dh7 VH7 H T L Unit Price L Tolerance -0.1~0 [ Unit Price L Tolerance 0~+0.1
Number  |0.5mm Increment|0.5mm Increment{ 0.5mm Increment [0.1mm Increment{ 0.Imm Increment]| DCLB DCLM DCLS MCLB MCLM MCLS
1.0~ 5.0
5.1~10.0
2.0~8.0 7.0~16.0
5.0-100 | “upyy Ds2:H<D+6) 10.1~25.0
25.1~40.0
40.1~50.0
1.0~ 5.0
5.1~10.0
2.0~18.0 12.5~26.0
I(_)I?(I)e;ance 10.5~20.0 (V<D-2) (D+2<H<D+6) 10.1~25.0
DCLB 25.1~40.0
DCLM 40.1~50.0
DCLS 1.0~20.0
1.0~20.0 20.1-30.0
L Tolerance 2.0~28.0 22.5~40.0 -1~ou.
7010 | 2053001 “yep oy | (ps2cheD+10) 30.1-20.0
MCLB
MCLM 40.1~50.0
MCLS 1.0~20.0
6.0~36.0 32.5~50.0 20.1~30.0
30.5~40.0 “wepgy | (Ds2<HeD+10) 30.1-20.0
40.1~50.0
1.0~20.0
10.0~44.0|  42.5~60.0 20.1~30.0
40.5~50.0 “ep-g) | (D+2<HeD+10) 30.1-20.0
40.1~50.0

(®Common Machining Conditions: (DL+T<Vx8 (2When V>8 and L+T>Vx4, intermediate clearance is added.

Z Ordering ‘Part Number
Example

D v

H T

L |

DCLS -

D25.5 -

V12,5

- H335 - T10.7 - L40.2



Metal Collar Metal Collar

Standard Grade, L Dimension Selectable Standard Grade / Precision Grade, L Dimension Configurable

Type " Type
Standard Grade [MMaterial (SImfEs wEEimE: L Dimension Configurable | [Material | JSurface Treatment
KNCLB EN 1.1191 Black Oxide Standard Grade | Precision Grade
KNCLM Equiv. Electroless Nicke! Plating :gtg :ggg EN 11191 b * D16 or Less: COT ~ 0.2
. - L lack Oxiae = . A~ Ul
@l» | _KNCLSS [EN1.4301 Equiv - @ | nNow AvsG | "™ | Feciroless Nickel Plaing D=20 or More: C0.5 or Less
€D €D NCLA AASC |Auniunly 200 s Clear Anodize
ﬁ * [[))=128 or k/‘TSS: gg; ~ ?_-2 _— a NCLSS SASC  |EN 14301 Equi, B
=20 or More: C0.5 or Less !
Standard Grade N (®Hardened Type 55" P137
| | < 63, 4-C | Standard Grade ) Precision Grade ’
83 4-C 6 4-C
(RoHS | . A [ RoHs | _e o o
FHOT e LI
0, > %, [a]
2 L -8.1 =
3 LY, - 2 L=0.01 @
liStandard Grade lStandard Grade / Precision Grade
Part Number D L Unit Price
Type Vv Selection Selection e D L Standard Grade Precision Grade
Selection 0.1mm Increment
3 5 6 8 10 12 Type v NCLC | NCLB | NCLM | NCLA | NCLSS | ACSC | ABSC | AMSC | AASC | SASC
4 6 8 10 12 13 14 15 16 20 2 4 5 6 8 10 10.0~ 16.0
5 8 10 12 13 14 15 16 20 3 5 6 8 1012 100- 250
6 8§ 10 12 13 14 15 16 20 25 6) 8 10 1213 14 15 16 10:0: 25.0
KNCLB 8 10 12 13 14 15 16 20 25 30 45 6 (®)(6)-~Applicable to V4. 25.1~ 50.0
KNCLM 10 12 13 14 15 16 20 25 30 10 12 15 20 25 30 35 2025 199 259
KNCLSS 12 15 16 20 25 30 700~ 25.0
(10) (12) (13) (14) 15 16 25.1~_ 50.0
15 20 25 30 S0 750
16 20 25 30 (®)(10)--»Applicable to V8. (®)(12 13 14)-+Applicable to V8, 10. 75.1~ 100.0
20 25 30 10.0~ 25.0
25 30 8 10 12 20 25 gg:}: ?g:g
Standard Grade 75.1~ 100.0
NCLC 10.0~ 25.0
Z Ordering |PartNumber| - | D |- [ L | NGLB w055 21 500
Example KNGCLB3 - 5 - 10 NCLM 75.1~ 100.0
NCLA 10.0~_25.0
NCLSS 10 12 40 50 60 gg't ‘;’g'g
Precision Grade 75.1~ 100.0
nose 251200
ABSC @) 25 501~ 750
AMSC ®)(20)-»Applicable to V15, 16. 75.1~ 100.0
AASC 10.0~ 25.0
SASC 25.1~ 50.0
15 16 20 30 35 S0 750
75.1~ 100.0
10.0~ 25.0
40 50 o] — 221~ 800
Part Number Unit Price Part Number| Unit Price Part Number Unit Price 50.1~ 75.0
Type | D |L10{L12|L15/L20|L25|L30|L35 Type | D [L10|L12|L15/L20|L25|L30|L35 Type | D |L10|L12|L15/L20|L25|L30|L35 :g':; 132'3
5 5 5 25 20 35 25.1~_50.0
6 6 6 50.1~ 75.0
75.1~ 100.0
8 8 8 10.0~_ 25.0
251~ 50.0
10 10 10 25 30 4050 6055 1" 75.0
12 12 12 75.1~ 100.0
13 13 13 Orderng -[o]-
KNCLB KNCLM KNCLSS @Example NCLB3 - 5 - 105
14 14 14
15 15 15
16 16 16
20 20 20
25 25 25
30 30 30

(®)The prices are based on the 0.D. (D).



Metal Collar

Standard Grade / Precision Grade, Dimension Configurable

T - WPrecision Grade
Standard Grade | Precision Grade [MMaterial | Surface Treatment Part v L Unit Price Ordering - - El -
FNCL FAC EN1.0036 Equiv - Number oj:',"m Inchement D | gimmincement | Fac | Facs |FaBsclramsclrARsCFaAsC| Fsasc]Fsascr Bample  FAMSC - Vi05 - D195 - 1505
FNCLC FACS - (V3 or More)
Gsnd FNCLB FABSC EN1.1191 Black Oxide 0-10.0 ;g? gg-g
€ FNCLM FAMSC Equiv. | Electroless Nickel Plating (E‘E-M]HEW-EHU P
}{ FNCLR FARSC LTBC Plating ’ 751~ 100.0
i FNCLBB - Bvassu\ESqilIMCwsz - 100250
i FNCLA FAASC Aluminum Alloy Clear Anodize 10.5~20.0 | 25.1~ 50.0
— FNCLAB - 2000 series Black Anodize (0.5mm Increment) | 50.1~  75.0
FNCLSS FSASC EN 1.4301 - *D=16 or Less: C0.1~0.2 75.1~ 100.0
iv. 10.0~_ 25.0
FNCLSSR FSASCR Equiv. LTBC Plating D=16.5 or More: C0.5 or Less 2130 [ 500
[ RoHs | (®Hardened Type 25" P137 | tmmincremeny | 501~ 75.0
. " (Selection) 75.1~ 100.0
(®Machining Conditions Standard Grade N Precision Grade . FAC 10.0~_ 25.0
1 Machining Limits of Collar Thickness and Overall Length 6 4-C 6 4-C FACS 2.0 - -
10.0<L<50.0- (D-V)/221 31~40 [25.1~ 50.0
50.1<<1000-» (D-V)/252 FABSC 2.6 |(mmincremeny|[ 50.1~  75.0
T - FAMSC 75.1~_100.0
*2 Machining Limits of Collar Thickness and Overall Length FARSC 10.0~  25.0
(Material: EN AW-2017 Equiv., Brass) 25N PO I FAASC 41~50 |25.1~ 50.0
4<D<10 - V<D-2 278 2 (tmm Increment) | 501~ 75.0
10.5<D<30 --» V<D-4 5 > 3 > e FSASC (0.5mm Incremen) ( ) -
FSASCR 75.1~_100.0
31<D<60 -~ V<D-6 3.0~90.0 10.0~  25.0
61<D<80 --» V<D-8 5 ST 51-60 [25.= 500
81<D<100--» V<D-10 = L-01 2 = L+0.01 =] (tmm Increment) | 50.1~  75.0
*3 Machining Limits of V and Overall Length 75.1~_100.0
L<Vx8 10.0~  25.0 - - -
61~80 [25.1~ 50.0 5 . .
(tmm Increment) | 50.1~  75.0 - - -
EStandard Grade — ————
Part v L Unit Price 81~100 |25~ 50.0 - - -
k (Imm Increment) | 50.1~  75.0 - - -
Number |yt B Jommmennt| FNCL | FNCLC [ FNCLB [ FNCLM [ FNCLR [FNCLBB] FNGHA TFNCLSS[FNCLSSR [ 51000 I
100~ 25.0 (®Machining Conditions *1, *2, *3 _ (®)No specification available for sizes without declaration of value.
4.0~10.0 |25.1~ 50.0
(0.5mm Increment) | 50.1~  75.0
75.1~ 100.0 - -
10.0~ 25.0
10.5~20.0 |25.1~ 50.0
(0.5mm Increment) | 50,1~  75.0
75.1~ 100.0 Alersions -[p]- - (VKC, DKC, HKC)
10.0~ 25.0 FNCLB - V10.5 - D45 - L70.5 - VKC
" mﬁnzggem) 251~ 500 (®When both 1.D./0.D. tolerance changes are specified, the concentricity is #0.02.
32'? 1;2'2 Alteration Code Spec. Alteration Code Spec.
'~ - Changes the I.D. Tolerance to H7. @Not applicable for FNCLAB. Changes the 0.D. Tolerance to g6 or h7.
10.0~ 25.0 1.D. Tolerance VKC 0.D. Tolerance DKC, HKC
31~40 25.1~ 50.0 Machining Conditions (®)When V=8 and L>Vx5, @Ds6 V23 Machining Conditions (2)D>6
FNCL (Selection) | (tmm Increment) [ 501~ 75.0 adds a central relief shown on the right. I R
E“gll:g 20 75.1- 1000 4‘\ 1?‘;1020 g:zi DKC @Not gppllcable for Fn,\-‘\?LAB
FNCLM 10.0~ 25.0 \J VKC = ~3 2 (96) 6-1 Ve
z SST H— = 4 B HKC 105-20 Vs
FNCLR 41~50 |25.1~ 50.0 33 =5 Vo 1~ Vs
FNCLBB (1mmIncrement) [ 501~ 75.0 HT e 1 e (h7) -4 Ve
FNCLA 751~ 100.0 Vx2 Vx2 -8 S | 96,h7 | e e
FNCLAB | (5mmincement 100~ 250 H7 Effective Length ~ H7 Effective Length gy £ GIE T
FNCLSS - i tr
FNCLSSR | 30-900 | 51-60 (251~ 500 o o
(Imm Increment) [ 50,1~ 75.0
75.1~ 100.0 C Chamfering Taper . Set Screw Hole .
- One Side - Both Sides) | (One Side - Both Sides| LEE I 1-set 2-set sl
10.0~ 25.0
61~75 |25.1~ 50.0 CC 2-WCC AC o, WAC_, o U2 (®Combination with other
(tmm ncrement) [ 50,1~ 75,0 Alterations / W Cnars) [ MG WMC alterations is not available.
517000 A v e — — @ i
100~ 250 | 1 71 1 71 7 01 010000000} H-H vt O = NS\ ;‘
76~80 25.1~ 50.0
(1mm Increment) [ 501~ 75.0 Code CC, WCC AC, WAC VM (Coarse Thread) VMA (Fine Thread) MC, WMC SLC
75.1~ 100.0 - Chamfers C plane. Adds a taper. Adds a tapped hole (through). Adds a tapped hole (coarse thread) at D part. |Adds a slit.
100~ 250 Ot Codd C1.5 g Cot AC3.5-060 T
81-100 |25.1~ 50.0 WCC2.5 WAC5.0-030 @ For the machining limits of tap dia. and (®For the condition of thickness (D-
(imm Increment) [ 50.1~  75.0 overall length (L), see the table below. i " .
( Tap dia<D /2 (®)For the condition of thickness (D-V) /2, V) /2, see table below.
751~ 100.0 - (®)CC, WCC=0.5mm Increment | (DAC, WAC=0.5mm Increment Tpettoe [ VM| wvA ] - | _ Seetable below. @St width i fved.
(®Machining Conditions *1, *2, *3  (®Foreign Exchange and Foreign Trade Act restricts the export of collars whose 0.D. is more than 75mm and Spec. gg ngﬂg-w/z ggSelecnon from 15,20, 30 and | - b WA i o[ n e | | LM WS A TR [
over length exceed 0.D. Size D>75/L75 is discontinued. ' 5 1 0 05 a0 _ 205-40 | 2 | TorLess
@L-CCs5 @ACSLS 5 T 3 (2)MC, WMC=Select from table below. = : e
-LL2. SL- - MC, WMC (D-V)/2 —
) . - (®)L-(WCCx2)>5 (D-V) / 2>tanQxAC(WAC)+0.5 g i —e 7% ()0, Vand L dimension tolerances are the
Ordering | PartNumber| - - 10 1 170 I [ | e— S 01 O B '
9 12 1. 7% values before alteration.
Example FNCLB - V105 - D195 - L50.5 12 20 15 [ | — e They may change after alteration
20 75 ) D depending on materials.




Metal Collar

Standard Grade / Precision Grade 1.D. / O.D. Tolerance Selectable / Dimension Configurable

W Precision Grade

MMWWWH BSurface Treatment D GD ToI: rance S’,\Tlectlonx [1.D./0.D. Tolerance Price Number List
SNCCISNMC| N g6 h7 = = D (0.D.) | V(L.D.) |Price No.
H
@ | SNCB[SNMB['{ 1" Biack Oxide 50-85 | - - G o
- SNCM|SNMM Electroless Nickel Plating 3 X
1 00-100 | 0005 | 0
3 | SNCS|SNMS| o - 01001 9014 | -0015 H
: ! 105-180[ 0008 | O i N 0
: 70017 ]-0018 | 01 0 X ©
B tasa0 | 0007 [0 03 -0.2 H @
: -0.020 | -0.021 N )’\: %
-0.009 | 0
(RoHS | S50 1 o025 | -0.025 H (©)
s P S0 | 0010 [ 0 X N ©
tandard Grade e 0029 | -0.030 X 6]
+ Guide to Price List
[V Tolerance Selection Ex.> When ordering Material EN 1.1191 Equiv.,
v H N X 0.D. g6,1.. H7 and L Tolerance =0.01
Part Number: SNMC—GH-V4.0-D10.0-L10.0
H7 - - 1. Check the 1.D./0.D. Tolerance Price Number
5 > 0o 20 +0.010 List.
i 0 (GH i Price Number(2))
+0.012 2.1n the price list of precision grade, find the
5 3.5-6.0 0 column of 1.D./0.D. tolerance price (2 shown
ﬁ L g4 k@ o 0015 in the price list of precision grade.
o 0
. +0.018 +0.3 +0.2
Precision Gra(:? A 10.5-180 0 +0.1 0
18.5-30.0 +g'021
+0.025
30.5~50.0 Q
% =e 50.5-58.0 +g'03°
*D=16or Less: C0.1~0.2
2 L =001 ke D=16.5 or More: C0.5 or Less
lStandard Grade
D v Unit Price
Part v L SNCC SNCB SNCM SNCS
[TolerancefTolerance] D
Number Selection|Selection 0.5mm Increment 0.1mm Increment | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance
@ 1 ®
10.0~ 25.0
a 55'0110'0 251~ 500
.5mm Increment (=03 540
10.0~ 25.0
10.5~20.0 [25.1~ 50.0
0.5mm Increment| 50.1~ 75.0
75.1~100.0
10.0~ 25.0
21~30 |25.1~ 50.0
SNCC | G u | 3.0-58.0 |1mmncrement(50.1~ 75.0
SNCB | H | | W02 1331228
SNCM | N | ®Rfif|févtﬁntge 3140 [25.1~ 50.0
SNCS X *|1mm Increment|50.1~ 75.0
75.1~100.0
10.0~ 25.0
41~50 |25.1~ 50.0
1mm Increment|50.1~ 75.0
75.1~100.0
10.0~ 25.0
51~60 |25.1~ 50.0
1mm Increment|50.1~ 75.0
75.1~100.0
(®) D>91s applicable when G or H is selected as the tolerance values of DandV. (%) Machining Limits of V and Overall Length (%) When His selected as the tolerance values of D and V, and L>Vx4 when V28, a middle reliefis added.
The dimension range of V is shown in the table below. L<Vx8 o E
: ; =
9~30 D-V>6
31~60 D-V>12 A | B
H7 Effective Length  H7 Effective Length
@Ordering ‘PanNumber - | Tolerance Selection | = - El -
Example
' (o]
SNCS - G H - V00 - D25 - L505

v I Unit Price
Part I oleran v D L | SNMC SNMB SNMM SNMS
Number oerar_\ce L a_ce 0.5mm Increment 0.1mm Increment] Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance | Tolerance
Selection{Selection D @ | ® | @

10.0~ 25.0

50100 o500

0.5mm Increment (55— ——52-0

10.0~ 25.0

10.5~20.0 |25.1~ 50.0

0.5mm Increment [50.1~ 75.0

75.1~100.0

10.0~ 25.0

21~30 |25.1~ 50.0

SNMC G H 3.0~58.0 |1mmincrement)50.1~ 75.0
SNMB | H (V<D-2) 75.1~100.0
N 10.0~ 25.0

SNMM | N X (DRefertothel  34_40 (251~ 50.0
SNMS X following. | mm increment [50.1~ 75.0
75.1~100.0

10.0~ 25.0

41~50 ([25.1~ 50.0

1mm Increment|50.1~ 75.0

75.1~100.0

10.0~ 25.0

51~60 ([25.1~ 50.0

1mm Increment|50.1~ 75.0

75.1~100.0
(®)D>9 is applicable when G or H s selected as the tolerance values of DandV. () Machining Limits of V and Overall Length (%) When His selected as the tolerance values of D and V, and L>V4 when V8, a middle relief is added.
The dimension range of V is shown in the table below. L<Vx8 PR gi
D v =1 1
9~30 D-Vz6 |
31~60 D-V>12 2 Vx2
H7 Effective Length  H7 Effective Length
“ﬂ' Ordering ‘Part Number| - | Tolerance Selection| = - El -
e (o]
v
SNMS - G H - V0 - D25 - L505

* Standard Grade

“ ‘Part Number‘ - ‘TolevanceSeIecﬁon

/. Alterations

‘ 2 D|[V]
G

. -[o]- - (LCB,LCC, LCD, LCE)

* Precision Grade

(LSB, LSC, LSD, LSE)

SNCS - H - Vo0 - D25 - L500 - LCB
Alterations Negative Tolerance Positive Tolerance |Zero, Negative Tolerance|Zero, Positive Tolerance
Code LCB LCC LCD LCE
Changes L Tolerance (L) Changes L Tolerance (L) Changes L Tolerance (L) Changes L Tolerance (L)
L0 | 02
02 0

Standard
L — -0.2 +0.1

Tolrance
Los Loc

Change L4 LcL]

() Applicable to Standard Grade

o leoar|  [LSL]]

(® Applicable to Precision Grade

158 150

150

Alterations Negative Tolerance Positive Tolerance |Zero, Negative Tolerance|Zero, Positive Tolerance
Code LSB LSC LSD LSE
- Changes L Tolerance (L) Changes L Tolerance (L) Changes L Tolerance (L) Changes L Tolerance (L)
Tecision
e L 001 L 003 L0 | +002
L — -0.03 +0.01 -0.02 0

e




Metal Collar

Hardened Type - Standard Grade / Precision Grade, L Dimension Configurable / Dimension Configurable

Part Number HEDimension Configurable, Standard Grade / Precision Grade
L Di ion Configurable Dimension Configurable [MMaterial | Surface Treatment | [fJHardness Unit Price
lard Grade | Precision Grade lard Grade | Precision Grade Part IV D L Standard Grade Precision Grade
NCLCH ASH FNCLCH FAS - Number | i hrement 0.4mm Increment
NCLBH ASC FNCLBH FASC e Black Oxide 45~50HRC (V3 or More) FNCLCH | FNCLBH | FNCLMH | FNCSK | FNCSKB [FNCSKM | FNCLSH | FAS | FASC | FPASC | FASK | FASKB | FASKM | FSASCH
Gl NCLMH PASC FNCLMH FPASC ) Electroless Nickel Plating
€e> FNCSK FASK - 10.0~ 25.0
ﬁ - - FNCSKB FASKB ENEL-U%TO Black Oxide 55HRC~ 40100 | 251~ 500
FNCSKM FASKM ) Electroless Nickel Plating (D‘E.mm\nuremém)
i 3 NCLSSH SASCH FNCLSH FSASCH EN 1.4031 Equiv. B 45~50HRC 50.1~ 75.0 - - - - - - -
¥)Depending on thickness and length, EN 1.1191 Equiv. Hardened Type may be less than 45HRC. 751~ 100.0 _ _ _ _ _ _ _ _ _ _
¥)Stainless Steel Hardened Type may be discolored due to hardening. 10.0~ 25.0
(RoHs | *D=16or Less: C0.1~0.2 Bg.s‘-zoe.:“) 251~ 50.0
D=16.5 or More: C0.5 or Less Wambz | 50.1~ 75.0
75.1~ 100.0
Standard Grade Precision Grade 10.0~ 25.0
" . Standard Grade
o 4-C o 4-C ENCLCH 21-30 | 25.1~ 50.0
ENGLEH (Imm increment | 50,4~ 75.0
ENCLMH 75.1~ 100.0
33 233 FNCSK (Selection) 100~ 250
5 Sl a %, P
FNCSKB 31-40 |25.1~ 50.0
FNCSKM 2.0 (tomrermen) [ 50 4~ 75,0
2 L 01 2 > L+001 - FNCLSH 26 75.1~ 100.0
Precision Grade 10.0- 250
251~ 50.0
FAS (0.5mm Increment) (W;rl;‘ln;re‘r:wgm) 501 750
ML Dimension Configurable, Standard Grade / Precision Grade FASC : :
) 3.0~90.0
Unit Price FPASC 75.1~ 100.0
Part Number L ) FASK 10.0~ 25.0
D 0.1mm Standard Grade Precision Grade FASKB
Selection e, t FASKM 51-60 | 25.1~ 50.0
Type \" NCrement| yc) cH | NCLBH | NCLMH NCLSSH| ASH | ASC | PASC | SASCH FSASCH (tomreremen) [ 50 4. 75,0
75.1~ 100.0
2 456 810 10.0~ 16.0
10.0~ 25.0 10.0~ 25.0 B
3 56 81012 251 200 61-80 | 251~ 50.0 -
(imm herement) | 50,4 75.0 _
() 8 101213 14 15 16 100~ 25.0 75.1~ 100.0 -
(®)(6)-Applicable toV4. | 25.1~ 50.0 § X
“ee 10.0~ 25.0 100~ 250 ,
e 251~ 500 81-100 | 261~ 500 :
Standard Grade 10.0~ 250 (immboeret f 50,1~ 75.0 o
75.1~ 100.0 -
NCLCH (10) (12) (19 (14 15 16 251~ 50.0
NCLBH 81012 501 750 (®Machining Limits of Collar Thickness and Overall  (®Machining Limits of Collar Thickness and Overall Length (Material: EN 1.2510 Equiv) (®)Machining Limits of V and Overall Length
NCLMH S Lendi] 10550530 -+ Ve 8150100 -+ VD10 Ll
NCLSSH (®(10)-~Applicable to V8. (®)(12 13 14)-+Applicable toV8, 10. | 75.1~ 100.0 52)_012?;1588:8 o nggig 31<D<60 - VD6 = B
10.0~ 25.0
Precision Grade (20) 25 251~ 50.0 Ordering - - El -
ASH 81012151620 504~ 750 Example FNCLCH - Vi05 - D195 - L505
ASC )
®(20)-++Not applicable to V20. | 75.1~ 100.0
PASC (20 Not2pp
SASCH 10.0~ 25.0
251~ 50.0
8101215162025 30 35
50.1~ 75.0
75.1~ 100.0
10.0~ 25.0
251~ 50.0
10121516202530) 40 50 60 o0 750
woraons ) (v |-[p]- - (VKo)
75.1~ 100.0 FNCLBH - V10.5 - D30 - L30.5 - VKC
Ordering - E - @Not applicable to L Dimension Configurable Type.
Example NCLCH10 - 20 - 505 Alteration Code Spec.
Changes the I.D. Tolerance to H7.
1.D. Tolerance VKC

Machining Conditions
(7N (®)6<D<40 V>3 L<40 @ Thickness Conditions
e" ($)When V<5, L<Vx4 D D-V
VKC | @®When V=5, L<Vx3 6~15 D-V>3
15.5~18 D-V>4
18.5~20 D-V>5
21~40 D-V>6




Metal Collar

Flanged, Standard Grade / Precision Grade

lPrecision Grade, Dimension Configurable
Type Standard Dimension Configurable —
ype ' 9 Part v 5 " T L Unit Price ordering -[0]-[w]-[7]-
Standard| Configurable |[@Material (EJSurface Treatment| [[]Hardness ~ Standard Grade ;. Standard Grade Number 05mm Increment | 0.fmm Increment [FTCLMC[FTCLMBJFTCLMM[FTCMSH Example FTCLMB - Vi05 - D20 - H30 - T4 - 1238
Standard Grade |Precision Grade 10.0~ 25.0
~ IFTCLS . B0 " " -3 fo — 4.0~10.0 | 6.0~20.0 1.0-200 | 251~ 500
i, i .0~20.
~ |FTCLC [FTCLMC . - < TS -3 FF|og (05mm ncrement | (05mm increment) 50.1~ 75.0
N 1.1191 . 2 5/ >0 T YEdl= 75.1~100.0
TCLB [FTCLB [FTOLMB ™o 10| Biaok Oide - e 50— 250
TCLM [FTCLM | FTCLMM Electroless Nickel Plating 2 = 10.5~20 | 12.5~30 25.1~ 50.0
T |FTCLBB| - [P - - 201 T (05mm crement){ (05mm ncremen) 20-200 1501~ 75.0
o ) 0. . 201 cremen] | (0.5mm increment) ST 1000
TCLA [FTCLA[ — [Aumim! ClarAvodie ] 2 L.o3 < 3 LS; g ( o250
J b - FTCLAB Eﬁeﬁz] Black Anodize Precision Grade o FTCLMC 2.0 21~30 23~40 25.1~ 50.0
. TCLSS [FTCLSS| - Equi. - - ) (tmm Increment)| (Imm Increment) 50.1~ 75.0
FTCLCH - Circumference CO.5 orLess po FTCLMB| 26 75.1~100.0
- JFrctBH| - [LI9N eckdde | 45-50HRC o kB FTCLMM 10.0~ 250
QU e T = 31~40 | 33~50 25.1~ 50.0
FTCLMH Plating FTCMSH 501~ 75.0
- FTeLsk - B - SEHRC = (05mmincemen) | (Imm ncrement) (1mm ncrement) 75-1~100-0
~_ |FTCLSH|FTCMSH| P - 45-50HRC = 3.0~55.0 3.0~20.0 565250
" T=01 41-50 | 43-60
(®Depending on thickness and length, EN 1.1191 Equiv. Hardened Type may be less than 45HRC. S L +0.01 @ - ~ 25.1~ 50.0
@ (®Stainless Steel Hardened Type may be discolored due to hardening. - (1mm Increment) | (tmm Increment) 50.1~ 75.0
75.1~100.0
lStandard Type, Standard Grade 10.0~ 25.0
Part Number D L Part Number Unit Price Part Number Unit Price 51-~60 53-~70 25.1~ 50.0
Type Vv Selection 0.1mm Increment Type V| 1100-250 | 25.1~50.0 | 50.1~75.0 [ 75.1~100.0 Type V| L10.0-25.0 | 25.1~50.0 | 50.1~75.0 | 75.1~1000 (1mm Increment) | (tmm Increment) 50.1~ 75.0
256 810 10.0~16.0 2 - - - 2 - - - o 5 o 5-1400-0
~ - = ® D-V Machining Conditions H-D>2 T<L-1 D/10<L<Vx8
3|56 81012 5 = 5
4<D<10-» V<D-2
4 6 8 10 12 13 14 15 16 20 10.0-50.0 L L 10.5<D<30- V<D-4
5 8 10 12 13 14 15 16 20 Y TeLB [T TCLA 5 SED-GISNV-:
16 16
TCLB 6 8 10 12 13 14 15 16 20 25 2 2
TCLM 8 10 12 13 14 15 16 20 25 30 25 25
ToLa © 1213 14 15 16 20 25 30 35 40 50 — - - - — - - -
TCLSS 12 15 16 20 25 30 35 40 50 345 - - 345 = B
6 - - 6 - N
15 2025303405060 o 590 590
16 20 25 30 35 40 50 60 12 12
TCLM [ 15 TCLSS[ 15
20 25 30 35 40 50 60 I I
25 30 35 40 50 60 20 20 ~ * Standard Grade
30 40 50 60 g: §g Alterations S[v]-[o]-[H]- - - (TCB, TCC, TCD, TCE, CC, VM, (VMA), MC, (WMC), SLC, VKC)
LEG -d\é10.5 - D20 - H30 - T4 - L238 - TCB
n Gra
‘ Ordering - El - [i - -[o]-[n]- - - (TSA, TSB, TSC, TSD, TSE, CC, VM, (VMA), MC, (WMC), SLC, VKC)
Example  TCLB10 - 20 - 60.0 FTCLMB - V105 - D20 - H30 - T4 - L238 - TSB
@Not applicable to Standard Type. @Not applicable to Anodized Products. @Not applicable to Hardened Type (products with hardness indications ().
Alterations Negative Tolerance Positive Tolerance |Zero, Negative Tolerance |Zero, Positive Tolerance
g Code TCB TCC TCD TCE
5
f I I Changes shoulder thickness tolerance (T).|  Changes shoulder thickness tolerance (T).| ~ Changes shoulder thickness tolerance (T).|  Changes shoulder thickness tolerance (T).
s
s - T 03 T T 02 T
Eﬁ _[T=01 [ TC0] Ordering Code | TCB Ordering Code | TCC Ordering Code | TCD Ordering Code | TCE
liStandard Grade, Dimension Configurable 3 @ Applicable to Standard Grade.
v T L Unit Price
Batibiimbey °‘§,’"3’”ul“,j|’;g)"‘ ® H | umpeemnt | .mm ncrement | FTCLS | FToLe | FreLs | FTCM | proia | FTCAB | Froic | FroLsH | FroLi | FTOLsK | FTCLSH Alterations Shoulder Thickness Tolerance| Negative Tolerance|Positive Tolerance|Zero, Negative Tolerance | Zero, Positive Tolerance
10.0~ 25.0 8 Code TSB TSC TSD TSE
4.0~10.0 | 6.0-20.0 251~ 500 5 u =
FTCLS 0.5mm increment)|(0.5mm crement) 50.1~ 75.0 2 N N Changes shouder thickness tolerance (T). | Changes shoulder thickness tolerance T). |  Changes shoulder thickness tolerance (T). | Changes shoulder thickness folerance (T). | Changes shoulder thickness tolerance (T).
FTCLC 75.1~ 100.0 £ - T +0.025 i T
FTCLB 105-20 | 12.5-30 A 5 iy L= e o) ol
-9 2om gg-:: ‘;"5"8 - T0.1 TsL] TSA Ordering Code | TSB Ordering Code | TSD
FTCLM ) E1—100.0 £ (® Applicable to Precision Grade.
FTCLBB |(Selection) 0.0~ 25.0
FTCLA 20 | 21-30 | 230 [ . [251~ 500
FTCLAB (1mm oremen | (tmm hoemert - 1< -1) 50.1~ 75.0 C Chamfering T Set Screw Hole Slitting 1.D. Tolerance
26 Zg-:; 1(272-3 (One Side - Both Sides) (1-set 2-set) =
FTCLSS 31~40 33~50 (DFTCLBB 25:1- 50:0 (®)Applicable to Dimension Configurable Type only. (%) Combination with other alterations is not available.
(2<T<l-2) cC
(0.5mm ncrement) (1mm ncrement) | (1mm Increment 50.1~ 75.0 )
FTCLCH | 30.550 751~ 100.0 Alterations VM (Coarse) MC "— \ J
FTCLBH #1-50 | 43-60 o2 A i Tead) @ _
FTCLMH (1mm Increment) | (1mm increment) g-1~ 1gg-g _'_’ ;‘ H7
FTCLSK 0.0~ 25.0 (D-Y)2
FTCLSH 51~60 53~70 51~ 50.0 .
T — 501~ 75.0 Code CcC VM (Coarse Thread) VMA (Fine Thread) MC, WMC SLC VKC
Do Reciring Cora és-:;\;n?lo-?r — ST ® broie Chamfers C plane. Adds a tapped hole trough). Adds a tapped hole (coarse thread) at D part. | Adds a it Changes the 1. Tlerance to H7.
-V Machining Conditions -V Machining Conditions -D> <L <Vix¢ [0roeriG Coe eV shoud bespeied as VM o WA [Oroere Cooel MC3 WMC5 [Oroen Cood SLC [OrorG Cooe] VKC
10.0<L<50.0 -+» (D-V)/221 A O G 1.5 Ex) FICLS-VNA4-D10-H13-T18 ()t cndion s 04) 2,5 el bon. | (Fo e oo of ks (04) 2 se el e, | Machining Conditions
50.1<L<100.0-» (D-V)/223 ®CC=0.5mm Increment L<Mx8 (LM, WMCx3 @)Slit width s fixed. @D=6 V23 L<Vx5
. TagetfoeDal VM_T VWA T, (®MC, WMC=Select from table below. 0D.D [SLC[ V2 D B
(®)CC<(D-V)/ 2 WielA_[Pch Coarsel] ich ] 10200 T SorLes ~ 610 V>
7 —_—_ I 5 5
ardering - -[o]-[H]- Spec. 31 os 2 TWCWMC [ OW2 | msm [ o [Tooles —5a
Example  FTCLB - V105 - D20 - H30 - 1.0 | 075 — 96 | SalED 4~ 3 | 200rLess E Vi
: ‘{ 0 568 | SorMore | (@)D VandL dimension tolerances are the E V2
E O 9 10,12 8 or More " ~ -V
i RS values before afteration. G Vs
20 4 o (%)They may change after alteration — -
S0 100 " » —& &
25 depending on materials. 91~100 -V




