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HMEMER
Bushing Material

EX = miT4R
EX Brief Description

EX RRAKINEM. SR, AMRPREETEBTIMEET
BHIZHEMANAREHRBDBT R, AET RIS
ERMNAE—ENLFEE, BRERRIFIYIEMEEMIIN
PERE, FAINMAESMETSH, BRAGSRHMARNER. .
B hELEEEE, REBEREAEHILETERN
wEHEE, LFNAEEERRAMN. E51RT. MERSS

=

WO

EX tri-layer low maintanence plain bushing have a base of lower
carbon steel, onto which a porous bronze layer is sintered.
Acetalcopolyer (POM) is impregnated into the intersice of this
bronze layer after rolling process completed. Lubrication indents
are stamped into this layer. EX has good physical & mechanical
properties, also has certainly chemical properties. This material has

good machining performance if required.

www.beham.com
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EX = mir i R4A 4R R TIEWN IR
EX Material

HER, BEERN03~05mm, BRRESIDENSHEMEN
BAY, BESIRIZHNEMELNSNBERERE. T
FERBEMEHIL, FTUEEMEHRERRSRRFHRPYY
FEER (.

2 BIME, (FAERBENHMERT.

3 R, TIEPEs RIFHRHEFIBRVER.

4 ERE, BB REFNMHERNE,

1 Self-lub. Layer POM 0.3-0.5mm.
After rolling process completed, POM are filled in intersice of
bronze layer, lubrication indents are stamped, which are full of
oil grease, which will be removed and transferred on the mating
surface, forms a physically lubricating film, which will reduced
the firction coe. and protect the mating shaft.

2 Porous bronze layer;
The layer provides bonded strength of self-lub. Layer.

3 Steel Backing
The layer provides load & thermal conductivity

4 Copper /Tin layer.

EX EmiEAREH

EX Material Characteristics

FEmEARSHR Material Characteristics

RAEHP Max. Load Capacity

R Static Load N/mm? 140
nhEL Dynamic Load N/mm? 70
RE&EEV Max. Speed

TR Pre-Lubricated m/s 20
SHiEEEES Oil Grease Lubrication Continuous Operation m/s >2.0
REPVE(TER) Max. Pv Value N/mm2 - m/s 2.8
EBRE Coefficient of Friction u 0.05~0.20
ERRE Operating Temperature Range °C -40~110
SHRE Thermal Conductivity w/m -« k 42
IR Coefficient of Thermal Expansion AST 11-10K®

X WEEFEERRAFLAIEEMAE Initial pre-lubrication at assembly is necessary.



MhFaxdd, EMEAz . K

Bushing Design, Mating Surface, Install

HMERR
Bushing Design

S5HASHHEXRNAIMEE:

(1) Ff& P [N/mm?] Load
A, MACEHASHEE; REEmMA, MRS
M A, MASHEE;, TREEABRIT,
RAHFATBIRERAATFAEE. BEAXNETF
KPR TR bR U AR I E TR, AN AP=F/(D*B),

(2)REV [m/sISPV
Velocity V & PV Value
AN TESGBURTPVER AN, BISEFRAZ P IN/
mm’] 5BEIRE V [m/s]/AR, PVEB), HESHE
o

B)RETEC
Tempture
AN S HBUR T HMAFERANRE, FALEgitE
BB R & & AR X SR I BHF I,

(4) X EER R REAAREE
5T EE AR A4 At E A A& E [V 7ERa0.2~Ra0.8 Z [8],
AR RMNER R RE PR G HFIA T BRI A
BT {ERME.

(5) WEBGREMF, WEBGREERERZIMMESE
BEGN—IER, —RIERTERBERIAT<0.4um
kao

(6) HEZRIMMAERIZIT. B REE

Factors of bushing service life:

(1) Operation load is an important factor for bushing service
life, and steady load is beneficialful for it. Generally, the
specific load determined by the type of loading, and should
not exceed theoretic value. Specifica load obtained from
operation load divided by the projected are a of bushing.

(2) Bushing service life determined by PV Valve, PV= PxV.

PV value is smaller, service life of bushing is longer.

(3) Environment tempture and Thermal

Generated from the different movements like Oscillating,

rotary & reciprocating will influence the bushing service life.

The resions has higher thermal expansion rate with poor
thermal conductivity. It is necessary to control the bushing
size and clearance.

(4) The roughness of mating surface should be Ra 0.2-Ra 0.8.
During the process of installing, the sharp or burrs etc
forbidden to damge the mating surface.

(5) Material of Mating Surface will effected service life of
bushing the mating surface finish should <0.4um ka.

(6) Other Factors like Design of housing, Lubrication condition

etc

s
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PV{E

PV Value
Eh RE PV{H
HE PRESSURE, P VELOCITY, V PV Value
BUSHING PN/mm’ N/mm>**m/s
{kgf/cm?} {kgf/cm**m/min}
BHE 1.2 M mbEE ; F nidn TFn
Sleeve Rotating motion dL 10° 10°L
Bushing in smglef:hrectlon 10%F dn TFn
of radial journal o
dL 10 10L
23IRIEEN i F dch FCO
Osctl!latlng dL 10° 100
motion {sz} { TdcB } { TFch }
dL 180X 10° 180X 10°L
3EEIER ; F 2¢S 2FcS
Reciprocating I 10° 10%dL
motion { 102F} { 25 } { Fes }
dL 10° 5dL
It 1.5E4% 4F TDn 4FDn
Thrust Washer Rotating T(D-d?) 10° 10°D%-d)
o motion { 400F } {T[Dn } { 4FDn }
2 12 3 2 42
d—»] T(D*-d") 10 10(D"-d")
2B 4F DCO 4FDCH
Oscillating To-d) 10° 10°(D>-d)
motion
{ 400F } { TiDcH } { 4FDcH }
n(D*-d% 180X 10° 180X 10(D*-d?)
inimE 1.BE BNEEAFSITERLE  BGEEMRETER  WOEEHPVEITER
Flange Bushing Sleeve REEAFITELL, TREEFRETER FRBEEPVEITER
Bushin 1B L=l+t, o Ho
9 Use above formulas for Use above formulas for Use above formulas for
sleeve bushing (L=I+t) sleeve bushing sleeve bushing
bR =11:1] M E=ZEAHITER SEZ=ERETERE  BE=ZEPvEITER
Flange surface ERBEEFITER ERBEHEAR, ERBEPVEITER
EEe Use above formulas for H
Use above formulas for thrust washer Use above formulas for
thrust washer thrust washer
AR 1.F81En
Slide Plate Reciprocating F 2cS 2FcS
motion BL 10° 10°BL
{sz} {2cs } { FcS }
WL 10° 5WL
FooZRER 10ad  coeeeremrreeemmi N {kgf} 6 ARIEFE Oscillating angle  «oeeeeeeeeeererrerrrr rad{ }
BRI ROTAte SPEEd  «rrrrrrrrssmensse e S-1{rpm} dEEPITR BUSHING 1D oo mm {mm}
- ERE®REIEE Cylindrical velocity of reciprocating D : HHEIMR BUShING OD -+ oevmmrrmmniiiiiiiiiieniii mm {mm}
OF 05CIllating MOTION  +rerrrrmremm S-1{cpm} L HHEACE Bushing length  coeeeeemmeiii mm {mm}
1A EIEEhEEE Reciprocating distance  «---«-eereeermmereeeiiiiiiiinnns m {mm} W : iR BB BN BERE Stirp/Slide width  «ovvvveeeeeeeeeiiiiiiiiiiee mm {mm}
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Bushing Installation

MEEM LT

Bushing Arrangememt Design

HRNVEE NSRS EEMAN SRS, THSH THEXARERN, FERITRESE:

Wrong assemble will broken or reduced useful life the following assemble should be referred when design:

HIR IEfH
Error Correct

MLESHBEMER
Flang Bushing & Shaft

|

9zI§ burieag Jo UoeUIWISID(

]

BESHBEMAER
Thrust Washer & Shaft

i
i

E S AT HET
Bushing & Shaff oil grooves

TEE I RO FLBIZ
Oil grooves & Oil hole

g e
(O On

HESHENEMETR
Bushing & Shaft

MWESHENEMELR
Shaft groove & Bushing

H5MENROERRER
Concentricity between Shaft
& Bushing

1y




ME LI

Housing Design

BEERAigit

ATESTEE, WANELINE— MG, 1%, AN

wrsrsrrsrsrsrrsrsrrsrrrrssy,

Bushing
It's necessary there should have a chamfer on housing bore, it make
bushing easier to be pressed into housing.

REF, )z
Housing bore diameter dg Chamfer with fg
de<30 0.8+03
\20"
30<d;<80 1.21+04
80<ds<180 18108 \/Z Detail X
180<d, 25%1.0
BOERERT _
Flange Bushing gm
BEFL I8 i
Housing bore diameter dg Chamfer with fg
de<10 12402
180<d, 1.7%0.2
Detail X ‘i N
R4
Concentricity

BHNEHEXNFENMARLEHRE— I EENETERAR, HAT—THE EHED) KERNNFRMENETLEREERERNT
[E) R R 1%i83i2.0.020mm,  JNEFTR
Concentricity is an impontant factor for bushing installction.




MEER

Bushing Installation

BEEEE
Fitting of Cylindrical Bushing

Do <55 mm Do <55 mm Do <120 mm
|
| !
=
]
I\/\ \5 i N
o i
o0 n
i / I
S~ Di; S~ ¥ :
Il ; Tl ! .
Q{8 7 Q8 D! FRIR I
WA i WA : Mounting Ring = |
oo % i af=} - .
o o DH} % o o :
£ £ - £ £ |
2 g + ag i Note:
o5 ' 85 Dy SETSE AR B FAE
= = e | Lightly oil back of bushing to assist assembly.
& e ge
HinMERER
Fitting of Flanged Bushing
!
] . ‘
chamfer min =r max x 45
05x15°
- /W | —
X | X
T 1
|
! !
{ r max see pages 38/44 :
T
EAND
Insertion Forces
1000 -
=
5
S 800
£
=3
£
£ 600
2
g
£ 400 4
f=
o
g |—
RE 200 4
<€
W E
K ¥
= 0 T T T T T T
0 10 20 30 40 50 100
WMENR

Bushing Bore Diameter d (mm)

o

uole||eisu|
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LE R FR IR AT

Thrust washers & Plate Installation

FHECIHER R FUBREEFLBEMIN, EUHENNA L~ miEkE.

Housing should have hollow dents for installing thrust washer and sliding plates. Dowel pins used for prevent turning.

EMEMA (LEER)
Dowel Pin Application (Thrust Washer)

0.3~0.5mm “ x
FEFLIMYR Housing dent
—£- Efr$H Dowel pin
' B L~ :
Wear plate %% Bushing
BIRRERREC CBIR)
Inlaid Installation (Plate)
r BB Wear plate 0.3~0.5mm
N SA\
ELLTH FEEFL
Dowel pin Housing
TR
Flat Head Screw Application
W Esigs N Fkige
0.3~0.5mm \ Flat head 0.3~0.5mm \ Flat head
Screw Screw
BR fiogss
Wear plate
Wear plate EEFL Housing P EEFL Housing

=

ZEE, BENNETRERE M,

After install, ID of washer can not contact shaft.
BERING S AR,

Backing of washer contact housing.

TE (L SHN L LR AR E T 0.25~0.50mmo

Dowel pin should 0.25 ~ 0.50mm lower than surface of thrust washer
4 FIARLZ N LE | FIEEREFR E T70.25~0.50mmo

Flat head screw should 0.25 ~ 0.50mm lower than surface of thrust washer.

N

w



EX P auiz A
EX Application

4.1

EX HEBERETR TRENETAAFDBIMEDR, 3R MERNILECHNIRT, RIFFERTIRERTMNES IR
A, BELTEBRMGT, EXHENTEKEERRT AR, RERE, AANMREESNEEER. BN, BMERARENZELZRRA

EMTHREFBERE, EENELEINIEIEFNEER T,

EX bushings have been recommended for application involving intermittent operation or boundary lubrication. Base on the unique

lubrication-retaining pockets on surface, EX bushings are well suitable for application, where lubricant can not be supplied continuously

or repeated. Under the no lubrication, the EX operating life depends on interaction of the specific load, surface velocity and temperature

etc. EX bushings can be supplied as machining allowance on POM, it can be machined to Better assembly dimensions after installed into

housing.

REIW

Automotive

RERS, BEEL KEHIH, SEFNRKSRE, BERk
EFFNA, BrRkXTiEk, EERERES.

Suspension system, suspension joints, king-pin assemblies,
automobile driving joint hinges, steering and other linkages,

steering and articulation joints, rear chassis hinges etc.

RN & S

Agricultural Machinery/Equipments

W, B8R, RN EHEMA. il ailR. ERitE
AR, HEVMEHPREERE. BMgES,

Gearbox, clutch, kingpin bearings for harvesters, front axle pivot

bearings, steering idler box bearings, seeding equipment, etc.

MERBHET Ik

Machine Tool Building Industry

R, SR, sVl EM. BEERNRORDETE,
Grinding machines, milling machines, spindles in drill; Eccentric

drive unit in precision grinding machines etc

12



EX PSRz
EX Application

HENH

Other Applications

SRR, Tefess A, RERTENEEMMA. BE
IMSHIDEET SR, XETRE. EENTRENEET
R, TR, AT EMAR S,

Oil gear pumps, support bearings in rotary actuators; variable
swash plate trunnion bearings in hydraulic pumps, piston rod
guide in hydraulic and pneumatic cylinders; Transfer gearbox

for forklift trucks, gearbox and in idler chain sprockets for crane

transmissions, car conveyors, worm drive gear, etc.




MEaE

Specification & Tolerance

EXEEMBRAZE

EX Sleeve Bushing Specification & Tolerance

45"+ 5
P

=

20" +8
v
Detail Z
e
R 2% RIFRESRISO 3547
All dimensions in mm Dimensions and Tolerances according to ISO 3547
AIMIART R BEASIFIAR
Inside & Outide Chamfers Bushing Symbol
L= AEIF MBI BERSIFIAR
Wall thickness S Inside Chafmer C; | Outside Chamfer C, Bushes Symbol Ex-0J R B2
1.00 0.30£0.20 0.6010.40 BEE'S Bushing Type
1.50 0.40%0.30 0.6010.40 HEMWR Bushing I.D.
2.00 0.40%0.30 1.20£0.40 BHESE Bushing Length
2.50 0.60+0.30 1.8010.60

R CINES =E BE . -
Internal Diameter External Diameter Length  |Wall Thickness 793}[151:&:) A=
Z . , . ” , . AL Oil Hole-
WE | REWE | EEENE| MR | REEIL EBICSMEAE DweoLtors| H Part No
Shaft-dds dd; i .D. ID>80 L+0.50
10 3 EX 1010
0 10.000 10.108 i 12018 12 251l
9.978 10.040 12.000 15 4 TS
20 EX 1020
10 3 EX 1210
12 EX 1212
12.000 12.108 14018
12 11.973 12,040 14 14.000 13 0.980 EX1215
20 0.955 EX 1220
+0.065
10,030 25 4 EX 1225
15 EX 1415
14.000 14.108 16.018
14 13.973 14.040 16 16.000 20 2
25 EX 1425
10 3 EX 1510
12 EX 1512
15.000 15.108 17.018
15 14.973 15.040 7 17.000 13 . EX1515
20 EX 1520
25 EX 1525

14



HILER me

Qil Hole-® =
ERHE BERE H Part No
Shaft-®d; cbd
+0.065 1> EX1615
16.000 16.108 18.018 +0.030
16 15973 16.040 18 18.000 20 EX 1620
25 0,980 EX 1625
15 0-955 EX 1815
18.000 18.111 20.021
18 17.973 18.040 20 20.000 20 |
25 4 EX 1825
10 EX 2010
15 EX 2015
20.000 20.131 23.021
20 19.967 20050 2 23.000 20 EX 2020
25 EX 2025
+0.075
+0.035 30 EX 2030
15 EX 2215
1475
- 22.000 22131 % 25.021 20 1.445 Rl
21.967 22.050 25.000 ’s o
30 EX 2230
15 EX 2515
. 25.000 25.131 28 28.021 20 EX 2520
24.967 25.050 28.000 2 Ex 2595
30 EX 2530
20 EX 2820
28.000 28.155 32,025
28 27.967 28.060 32 32.000 = EX 2825
30 EX 2830
20 6 EX 3020
30.000 30.155 34.025 S
30 29.967 30.060 34 34.000 20 EX 3030
40 EX 3040
20 EX 3220
+0.085 1.970
3 32.000 32155 36 36.025 +0.045 B0 1935 EX 3230
31.961 32.060 36.000 3 Ex 3235
40 EX 3240
20 EX 3520
30 EX 3530
35.000 35.155 39.025
35 34.961 35.060 3 39,000 & EX 3535
40 EX 3540
50 EX 3550
www.beham.com



Mz 5hz BE |
Internal Diameter External Diameter Leng Wall Thickness 75.‘3}[:511

3 Oil Hole-®
LEME | EEENE LRET, IBEIMBAR|ID<80LT05 | v
Shaft-®ds ®d, Housing-®D,( O.D.®D; ||p>80L=+0.50

20 EX 4020

i 40.000 40.155 w“ 44.025 30 1970 EX 4030

39.961 40.060 44.000 20 1.935 EX 2040

50 EX 4050
+0.085 ——

+0.045 » 2Ly

30 EX 4530
45.000 45,195 50.025 — | e

s 44.961 45.080 >0 50.000 e EX 4540

45 EX 4545

50 EX 4550

40 EX 5040
50.000 50.200 55.030 — o | e

>0 49.961 50.080 3> 55.000 =0 . EX 5050

60 EX 5060

20 2460 EX 5520

25 2415 EX 5525

o 55.000 55.200 0 60.030 30 EX 5530
54.954 55.080 60.000 ‘0 o |

50 EX 5550

60 EX 5560

30 EX 6030

60 60.000 60.200 65 65.030 & EX 6040
59.954 60.080 65.000 P, R
+0.100 I

+0055 7 EX 6070

40 EX 6540

. 65.000 65.262 70 70.030 50 EX 6550
64.954 65.100 70.000 P R

70 EX 6570

40 8 EX 7040

50 2450 EX 7050

70.000 70.262 75.030 2384

70 69.954 70.100 s 75.000 e EX 7065

70 EX 7070

80 EX 7080

40 EX 7540
75.000 75.262 80.030 — .. | e

75 74.954 75.100 80 80.000 @ 95 EX 7560

80 EX 7580

www.beham.com 16



SwALEE
. Oil Hole-®
SR | BRENE BRI [BEEAR DALEIS <
Shaft-®dg @d Housing-®D,, ID>80 L+0.50
40 EX 8040
50 80.000 80.267 o5 85.035 €0 24
79.954 80.100 85.000 " EX 8080
100 EX 80100
30 EX 8530
40 EX 8540
85.000 85.267 90.035
85 84.946 85.100 %0 90.000 60 EX 8560
80 EX 8580
100 EX 85100
40 EX 9040
60 EX 9060
90.000 90.267 95.035
o 89.946 90.100 % 90.000 8 2ELLY
9% EX 9090
100 EX 90100
+0.120
o5 95.000 95.267 100 100.035 +0.070 LY HSEED
94.946 95.100 100.000 100 EX95100
50 EX 10050
2450
60 e 95 EX 10060
100.000 100.267 105.035
ey 99.946 100.100 105 105.000 8 2aloy
95 EX 10095
115 EX 100115
60 EX 10560
105.000 105.267 110.035
105 104.946 105.100 110 110.000 110 EX105110
115 EX 105115
60 EX 11060
110.000 110267 115.035
ULy 109.946 105.100 15 115.000 110 2SR
115 EX110115
s 115.000 115267 120 120.035 = 2l
114.946 115.100 120.000 o EX 11570
60 EX 12060
120.000 120.280 125.040
120 119.946 120.130 125 125.000 100 EX120100
110 EX 120110
+0.170
+0.100 60 EX 12560
125.000 125.280 130.040
Lz 124.937 125.130 130 130.000 100 LY
110 EX 125110
17 www.beham.com



SHLER
Oil Hole-®
LEARERTR ERE H
Shaft-®ds CDd, i .D. ID>80 L%0.50
50 EX 13050
130 130.000 130.280 135 135.040 60 3L
129.937 130.130 135.000 5 EX 13080
100 EX 130100
135 135.000 135.280 140 140.040 @ =
134.937 138.130 140.000 " EX 13580
50 EX 14050
140 140.000 140.280 14 145.040 e DD
139.937 140.130 145.000 " EX 14080
100 EX 140100
40170 50 EX 15050
+0.100
150 150.000 150.280 155 155.040 0 Y
149.937 150.130 155.000 " EX 15080
100 EX 1501003
50 EX 16050
160 160.000 160.280 165 165.040 60 2Ll
159.937 160.130 165.000 " EX 16080
2435
2.380 =
100 : EX 160100
50 EX 17050
170 170.000 170.280 175 175.040 @ 2R
169.937 170.130 175.000 " EX 17080
100 EX 170100
50 EX 18050
180 180.000 180.286 85 185.046 60 2L
179.937 180.130 185.000 " EX 18080
100 EX 180100
50 EX 19050
0210 60 EX 19060
190.000 190.286 195.046 +0.130
190 189.928 190.130 195 195.000 80 B
100 EX 190100
120 EX 190120
50 EX 20050
200.000 200286 205.046
A% 199.928 200.130 205 205.000 60 2y
80 EX 20080

www.beham.com 18



HILER A

S Oil Hole-® =
=Rz EAE ST, iiuz%é’&% |1D<80L+025 | i Part No
Shaft-®dg <Dd Housing-®Dy ID>80 L£0.50
80 EX 20080
200.000 200.286 205.046 . | | e |
200 199.928 200.130 205 205.000 | | Ex200100
120 EX 200120
50 EX 22050
60 EX 22060
220.000 220.286 225.046 . | [
220 219.928 220.130 225 225.000 | _Ex22080
+0.210
120 EX 220120
50 EX 24050
60 EX 24060
240.000 240.286 245.046 . | S
240 239.928 240.130 245 245.000 2 | Bt
100 EX 240100
120 EX 240120
50 EX 25050
60 EX 25060
250.000 250.292 255.052 . | S
250 249.928 250.130 255 255.000 | ¥ | easzn |
2435
100 2.380 S
120 EX 250120
50 EX 26050
60 EX 26060
260.000 260.292 265.052 — . | S
260 259.919 260.130 265 265.000 | _Ex26080
100 EX 260100
+0.260 120 aExasonzon
0170 50 EX 28050
60 EX 28060
280.000 280.292 285.052 . | S
280 279.919 280.130 285 285.000 2 | Bty
100 EX 280100
120 EX 280120
50 EX 30050
60 EX 30060
300.000 300.292 305.052 . | e
300 299.919 300.130 305 305.000 L m
100 EX 300100
120 EX 300120

19 www.beham.com



EXBRMERAZE

EX Thrust washer Specification & Tolerance

R~ =%

All dimensions in mm

BRAUSIREAR
Washer Symbol

BRASINEST

Washer Symbol wc 242 Ex-UJ

B Washer
B AR Washerl.D.
B RIS Washer Type

Pz 5z B FAFLAD | EUILER | oo peoth
Internal Diameter External Diameter Thickness | Dowel Hole PCD-® | Dowel Hole-® H S =
d D s H,=%0.12 2 =
Part No
+0.005"
12.00 12.25 23.75 24.00 18 175 WC 10 EX
14.00 14.25 25.75 26.00 20 WC 12 EX
16.00 16.25 29.75 30.00 22 2.25 WC 14 EX
18.00 18.25 31.75 32.00 25 WC 16 EX
20.00 20.25 35.75 36.00 28 WC 18 EX
22.00 2225 37.75 38.00 1.50 30 120 WC 20 EX
s 3.25 080
24.00 24.25 41.75 42.00 33 WC 22 EX
26.00 26.25 43.75 44.00 35 WC 24 EX
28.00 28.25 47.75 48.00 38 WC 25 EX
32.00 32.25 53.75 54.00 43 WC30EX
38.00 38.25 61.75 62.00 50 WC35EX
EEEE— 4.25 B
42.00 42.25 65.75 66.00 54 WC 40 EX
48.00 48.25 73.75 74.00 1.95 61 170 WC 45 EX
52.00 52.25 77.75 78.00 2.00 65 130 WC 50 EX

www.beham.com 20



EX IR FIE R A E
EX Strip Specification & Tolerance

W,
-— W——p

IS

R 2%

All dimensions in mm

RAAES T
Strip Symbol

RMRES T

Strip Symbol wc

XXX

XXX

) Strip

RMEE Strip Wall Thickness

RIZEE Strip Width

RMELS Strip Type

KE = S
Length L Thickness S-0.05 Part No
130—150 1.00 S 100 90 EX
130—150 1.50 S 152 00 EX
500
2.00 $202 00 EX
130—150
2.50 S 252 00 EX
www.beham.com
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EX EHEEMBERAZE

EX Inch Sleeve Bushing Specification & Tolerance

WMz

R~p: #~p

All dimensions in inch

s,
NP

7

4

Kezzzzzz027

Qgtail z

Split
FO4%

A

/A
=

RITMAZEBISO 3547

Dimensions and Tolerances according to I1SO 3547

MIMEIFR R & ERStHER
Inside & Outide Chamfers Bushing Symbol
= PIfEIA ID Chamfer SMEIF OD Chamfer HERSAEST
Wall thickness C & . B Bushes Symbol XX EX-0O X X

0.0315" 0.008"-0.024" | 30°-45°

0.004"-0.012" | 30°-45°

BHEWR Bushing I.D.

0.0471" 0.020"-0.040" | 20°-30°

0.005"-0.025" | 40°- 55°

HEZAS Bushing Type

0.0627"-0.0928" | 0.020"- 0.040" | 15°-25°

0.005"-0.025" | 40°- 50°

HZESE Bushing Length

Shaft-®d;

dd,

AR CINES 22
Internal Diameter External Diameter Wldth WaIIThlckness

Y KECHRE MEARRE ’)’MI

KECEEAL
Dy

L=*0.01"

HILER
Oil Hole-®
H

0375 FFL No hole 06 EX 06
3 03648 0.3694 15 0.4694
/g 03639 03667 /32 0.4687 0:500 06 EX 08
0.750 06 EX 12
7, 0.4273 0.4319 17, 05319 0500 07 EX 08
16 32
0.4263 0.4292 05312 0750 07 EX12
0375 08 EX 06
1, 0.4897 0.4944 19, 0.5944 0500 08jEX08
2 0.4887 04917 32 0.5937 0.0510
0.625 0.0500 08EX 10
0.875 08 EX 14
5
9, 05522 0.5569 21, 06569 0500 /32 09EX 08
16 32
05512 0.5542 0.6562 0750 09EX 12
0.500 10 EX 08
5, 0.6146 0.6195 23, 07195 0625 10EX 10
8 32
0.6136 0.6167 07187 0750 10EX 12
0.875 10EX 14
0.500 12EX 08
3 0.7390 0.7444 7 0.8758 0.0669
/4 0.7378 0.7412 /g 0.8750 0750 0.0657 2
1.000 12EX 16
www.beham.com
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HALER

: BS
EEE Oil Hgle—dD Part No
Shaft-®d
0.750 14EX 12
7 0.8639 0.8694 1.0008
/g 0.8627 0.8662 ! 1.0000 0755 14EX14
1 00669 14EX 16
0750 00557 16 EX 12
0.9888 0.9944 1 1.1258
! 0.9876 09912 /g 1.1250 ! oA
1.500 16 EX 24
" 11138 1.1202 19, 12822 0.750 R
8 32 _—
11126 1.1164 1.2812 . v, 18EX 16
0.750 20EX 12
" 1.2387 12452 13, 14072 ! A
4 32 BN
12371 12414 1.4062 1 250 20X 20
1750 20 EX 28
1 22EX16
3 1.3635 13702 17 15322 0.0824
17g 1.3619 1.3664 132 1.5312 1375 0.0810 22EX22
1750 22EX 28
1 24EX 16
" 1.4884 1.4952 21, 16572 1250 Zolay
2 32 —
1.4868 14914 16562 1 500 JAEX 24
2 24 EX 32
15 16133 16202 125, 17822 ! Ao
8 32 =
16117 16164 17812 1 500 26 EX 24
1 28EX 16
3 17383 17461 15, 1.9385 1:500 e
4 16 .
1.7367 17415 19375 1750 5 2B EX 28
2 28 EX 32
1500 30EX 16
7 1.8632 1.8713 1 20637 0.0980
/g 1.8616 1.8665 216 2.0625 1.875 0.0962 e
2.250 30 EX 36
1 32EX16
5 1.9881 1.9963 3 2.1887 1500 el
16 T
1.9863 1.9915 21875 X 32EX 32
2,500 32EX 40
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Internal Diameter External Diameter Wal T ic :

Oil Hole-®
A
LEFRIHR MR SEECREFL L+0.01" H
Shaft-dd, d, Dy
2010 36 EX 32
1.990 | |
24387 2260 36 EX 36
1 2.2378 2.2463 27 2260 | 36EX36
24 2.2360 22415 16 24375 2240
2510 0.0980 36 EX 40
2490 0.0962 | T
2010 40EX 32
5, 24875 24963 Mg 2-6287 | 19% | s P
2.6875 2.510 40
2 2.4857 24915 2510 /16 | 40EX40
2010 44EX 32
1.990 | e
2510 44 EX 40
23 27351 27457 215 2-9;% | 2490 | e
2.9 3.010 44
4 27333 2.7393 3010 | aaEx4s
3510 44EX 56
3.490
2.010 48 EX 32
1.990 | e
31889 3010 48EX 48
2.9849 2.9959 33 3010 | 48EX48
3 2.9831 2.9893 16 31875  29%
3.760 0.0991 48 EX 60
3.740 0.0965 e
2510 56 EX 40
2.490 |
36889 3010 3 56 EX 48
1 3.4844 3.4959 31 3010 s
3ly 16 3.6875 : =
2 4822 3.4893 | 490
4 3.760 56 EX 60
3.740 |
3.010 64 EX 48
2.990 | e
3.9839 3.9959 3 41889 3.760 64 EX 60
4 39817 30893 e a1g7s 3790 [
’ 4.760 64 EX 76
4,740
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EXRZFBRABRAZ

EX Inch Thrust washer Specification & Tolerance

AN

BRASIHEST

Washer Symbol

All dimensions in inch

BEASIRFEARN
Washer Symbol

EX-[]

WC

X X

BERIS Washer Type

BE Washer

BE AR Washer.D.

EECFLA/N

HKECFLHOEE

AL oMz = HFORE
Nominal Diameter Outside Thickness Dowel hole | DowelHole | Recess Depth =
od oD s OH PCD OH 8 ==
= Part No
+0.005"
0.500 0510 0.865 0.875 0077 06870 EX 06
0562 0572 0.990 1.000 0.067 07810 EX 07
0625 0635 1115 1125 0.8750 EX 08
0687 0697 1177 1.187 0100 09370 EX 09
0.750 0.760 1.240 1.250 0.099 1.0000 EX 10
0812 0.822 1365 1375 1.0940 EX 11
0875 0.885 1.490 1500 0,060 0140 1.1870 0,050 EX 12
1.000 1.010 1.740 1.750 0.0625 0130 13750 0.040 EX 14
1125 1135 1.990 2.000 15620 EX 16
0.171
1.250 1.260 2115 2125 1.6870 EX18
0.161
1375 1.385 2240 2250 1.8120 EX 20
1,500 1510 2490 2.500 2.0000 EX 22
1625 1635 2615 2625 21250 EX 24
1.750 1.760 2740 2.750 0202 22500 EX 26
2.000 2010 2.990 3.000 0.192 25000 EX 28
0.0970 0.080
2125 2135 3.115 3.125 00055 26250 0070 EX 30
2250 2260 3.240 3.250 27500 EX 32
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HAZETR(250)
Shaft Tolerance Table (250)

+6  +8 410 +12  +16 +16 +20
85 -34 24 28 -6 -8 -4 -6 -0 -4 ~° = 0 +2 +4 46 +6 +10 +14

+9 +12  +16  +20 +24 423 +27

-100  -48  -32 -38 -22 -12 -5 -8 -12 -18 +1 +4 +8 +12 +12  +15 419

+10 +15  +19 +24 +30 +28 +32

-80 -40 -25 -25 -13 -5 0 0 0 0 +4
+1 +6 +10  +15  +15  +19  +23

+12 +18 +23  +29 +36 +34 +39

+
e 18 255 R +1 +7 +12  +18 +18 +23  +28

18 24
110 65 40 40 20 70 0 0 0 .o 4.0 +15 421 428 435 443 441 448
<162 98 -61 73 41 20 -9 -13 21 =33 07 T 42 48 415 422 +22 428 435
24 30
30 40 'Eg
- 80 50 50 25 9 0 0 0 0 o 4., +18 425 433 442 451 450 459
430 19 75 -89 50 25 411 <16 25 -39 T T 42 49 417 426 +26  +34  +43
4 50
-192
50 65 ';‘2 +i(1) +;§
- 100 -60 60 30 10 0 0 0 0 oo .o 21 430 439 451 462 A+
150 146 90 <106 60 29 13 19 30 <46 0 T 0 42 #1120 432 +32
6s g0 150 +62  +78
224 +43 459
o 100 79 73493
§ 120 72 72 36 12 0 0 0 0 .. . 425 435 445 459 472 P
480 174 (107 -126 71 34 5 22 35 54 T T 43 413 423 437 +37
100 120 180 +76  +101
-267 +54 479
-200 +88  +117
120140 54 +63  +92
140 160 20 145 85 85 43 14 0 0 0 0 . i, +28 +40 452 468 483 490 +125
-310 -208 -125 -148 -83 -39 -18 25 -40 63 +3 +15 427 443 +43 465 +100
2230 +93  +133
160 180 .3, +68  +108
-240 +106  +151
180200 555 +77  +122
500 225 260 170 <100 100 50 A5 0 0 0 0 ... 4o, +33 446 460 479 496 +109 +159
375 242 146 172 96 44 20 29 46 72 +14 +17 431 450 450 +80 +130
-280 +113 +169
25 20 395 184 4140
-300 +126  +190
250 280
430 490 0 10 6 7 0 0 0 0 L. o P % e gz 108 94 +158
330 271 162 -191 -108 49 23 32 52 81 O +34 456 456
80 315 330 +130 +202
-460 +98  +170
-360 +114 +226
315 355
B0 510 25 25 62 18 0 0 0 0 L. o +40 457 473 o0 4q19 +108 4190
400 299 182 214 119 54 25 36 57 -89 T T 44 421 437 +62
355 400 400 +150 +244
-540 +114 +208
400 450 ";32 +:gg +Z§
PP 230 135 35 68 20 0 0 0 0 .. 4. +45 +63 480 +108 +131 F1%0 *
PNkl YK TR T B G +5 423 440 468  +68 175 o0
-635 +132 +252
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EEFL R ER(250)
Housing Tolerance Table (250)

27

i 5 180 485 434 424 428 416 +12 46 410 414 . 0 2 4 6 10 14
+140 +60 420 414 +14  +6  +2 0 0 o 7 10 12 14 -6 20 24
3 g 188 100 448 432 438 422 416 +8 412 418 . 43 0 4 8 1 A5
+140 470 430 420 +20 +10 +4 0 0O O "~ -9 12 -6 20 23 27
6 10 208 +116 462 +40 +47 428 420 49 415 422 . 45 0 4 9 3 7
+150 480 440 425 425 413 45 0 0 0 ' -0 -5 19 24 28 32
10 14
+200 +138 477 450 459 434 424 411 418 427 Lo 46 0 5 1 -6 21
+150 495 450 +32 432 +16  +6 0 o o 7 12 -8 23 29 34 -39
14 18
18 24 -
+244 +162 498 461 473 +41 428 413 421 433 . 46 0 7 14 20 7
+160 +110 465 +40 +40 420 +7 0 o 0o T 5 21 28 35 41 48 5
24 30
-54
+270  +182 -39
040 70 420 0 64
+ + +119 +75 489 450 434 +16 425 439 .. 47 . 8 -7 25 34 °
4280 4192 +80 50 450 425 49 0 0 o —° -8 33 42 50 59 4.
4030 80 130 70
so g5 Y310 +214 30 42 55
T190 A0 146 490 4106 460 440 419 430 446 .o o+ 0 -9 21 60 72 &
4320 4224 F100 460 460 430 +10 0 0 o T 21 300 39 51 35 g e
6 80 500 +150 62 78 94
g0 100 Y360 4257 38 58 78
1220 A0 474 4107 4125 471 447 422 435 454 . 410 0 -0 24 73 9 A1
1380 4267 120 472 472 436 +12 0 0 o~ 5 35 45 59 0 o6 g
100 120 5.0 ieo 76 -101  -126
+420  +300 -48 77 -107
120140 1360 +200 88 -117  -147
140 160 TA40 4310 4208 +125 +148 483 54 425 440 463 o 412 0 12 28 50 85 119
+280 +210 +145 +85 485 +43 +14 0 0 o ~° 28 -4 52 68 90 -125 -159
+470 4330 53 93 -131
160 180 310 4230 93 -133 171
+525  +355 60 -105  -149
180200 340 4240 -106 151 -195
200 g5 TS5 4375 4242 4146 +172 496 461 429 446 472 .. +13 0 14 33 63 113 -163
+380 4260 +170 +100 +100 +50 415 0 0 0 T 33 46 60 79 -109 -159 -209
+605  +395 67 -123  -179
225 250 40 4280 113 4169 225
=020 Lo o 6 0 230
+ + +271 4162 +191 +108 469 432 452 481 . +16 0 14 36 ° - )
4750 4460 *190 +110 +110 456 417 0 0 0 T 36 52 66 88 g 150 220
280315 540 4330 4130 202 272
+830  +500 87 -169 247
3153 1600 4360 +17 144 226 -304
+ + +299  +182 4214 4119 475 436 457 489 .. T, 0 16 41~ i -
4910 4540 T210 +125 4125 462 +18 0 0 o = 57 73 98 g3 g7 273
353 400 650 1400 150 224 -330
w0 w0 99 1 i -
* + +327 4198 4232 +131 483 440 463 497 .. 418 0 17 45 ° i i
1090 +635 +230 +135 +135 +68 420 0 0 0 7 45 63 80 -108 09 39 337
430300 Le40 4480 172 292 -400
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SHIERN

Wrapped Bushing Measurement

EEHREST, SHXMEF—EMNHFOL%, TRERRINEIMETNGR. I, SHEIXBANRNIMEEEZLHNETA
Mg&EHIT,

In free state, wrapped bushing will not be closed, which is impossble to accurately measure External diameter & Internal diameter.
When wrapped bushing Measured, special gauges and test equipments is necessary.

SMFRE
Test external diameter
ISO 3547-2TESTB

HMERNDENFAEM (RAMA250N) @i

Press the bushing into Go ring gange. And push bushing throngh by hand (Max. force
250N)

BRI 75 EFER A ENFA LSRR

Use the above same way & press, bushing can not go into No Go ring gauge.

AFI
Test Internal diameter
ISO 3547-2 TEST C

HHMEEREANNM, EfEHEIRARN, EMLEREERRANFEZ250N

Press the bushing into ring gauge. The Go plug gauge could be inserted by a light
pressure. The No Go plug gauge could not be inserted by heary pressure (Max.force 250N)
AR MEENF, BEIMEEIRESKARBN

Note: When the bushing is pressed into ring gauge, external diameter could be
permanent reduction.

EENE

Wall thickness Meaurment

WEEENE: RMESETHENR LNE—=, MRR=R.

The wall thickness of bushing is measured by professional gauge at one, two, or three
positions according to bushing length.

X MERE

Measurement position
L [mm] X [mm] Measurement position
L<15 L/2 1
15<L<50 4 2
50<L<90 6andL/2 3
L>90 8and L/2 3
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Trotz grofRer Sorgfalt kdnnen wir Druck- und Satzfehler nicht ausschlieRen. Wir kénnen daher keine Garantie fur die Richtigkeit

der angegebenen Zeichnungen und MaRe ibernehmen. Dieser Katalog stellt nur einen Auszug aus unserem reichhaltigen
Lieferprogramm dar. Fir Typen die nicht im Katalog angefiihrt sind, erbitten wir Ihre gesonderte Anfrage. Im weiteren verweisen wir
auf unsere Geschaftsbedingungen unter www.beham.com.
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BEHAM Techn.Handels GmbH

. Klimabiindnis
@ Betrieb

Technik, die bewegt!

T CEnm

A-4910 RIED
BahnhofstraBe 67a

T +43/(0)7752 / 879 31-0
info@beham.com
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