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ENGINEERING DATA 

Application 
There are seve ra l factors that need to be addressed to ensure the max imum per formance and safe working 
of a l l DUNLOP rod ends, spher ica l bear ings, bal l joints and c lev ises . 

• Rod ends and bal l joints should where possible be mounted vertically, i.e. the housing member to the top, 
this w i l l give max imum eff iciency and life of the product. 

• Cycl ic motion in contaminated conditions can lead to premature fai lure, every effort should be taken 
to keep the unit c lean, nylon and P T F E raced products have se l f -c lean ing tendencies which can prove 
benef ic ia l in contaminated envi ronments. 

• When mounting bal l s tuds the hex should be properly t ightened and flush to its mating sur face. Adequate 
counters inks, counter bores or w a s h e r s may be necessary to achieve acceptable assembly. 

• Se l f - lock ing nuts or w a s h e r s should be used in appl icat ions involving vibration and shock loads. 

• It is recommended that separate stops should be mounted into the assemb ly to el iminate the possibil i ty of 
over art iculat ion of the rod end or bal l joint over a max imum cone angle of 55° . 

• Clamping forces can cause distortion of the bal l and lead to a loss in in ternal to lerance, max imum torque 
va lues are shown below. 

• A l l appl icat ions vary and so w i l l product life, samp les can be suppl ied for testing to help determine the 
suitabil i ty in ac tua l operating condit ions. 

• Products l isted in this catalogue are made to commerc ia l s tandards, if you have any quest ions 
concerning a par t icu lar product or application please consult with our sa les and engineering staff. 

Bore Size Bore Size Clamping Torque Clamping Torque 
Metric (mm) Imperial (inches) (Newton Metres) Bronze (Newton Metres) S tee l 

3 ^ N/A 1.5 

0.1250 N/A 1.5 

0.1900 1.6 5.6 

5 1.6 5.6 

6 2.2 19.6 

0.2500 2.5 22.5 

0.3125 6.8 28.0 

8 6.8 28.0 

0.3750 9.5 56.4 

10 10.6 65.0 

0.4375 13.5 79.0 

12 14.0 93.0 

0.5000 14.7 104.0 

14 15.8 167.0 

0.6250 18.0 203.0 

16 18.0 203.0 

18 19.0 234.0 

0.7500 20.3 259.0 

20 21.0 272.0 



ENGINEERING DATA 

Materials 
DUNLOP rod ends, spher i ca l bear ings, bal l joints and c lev ises are avai lable in a wide range of mater ia ls , 
s tee l , s ta in less s tee l and a lumin ium housings, nylon, P T F E and bronze races and s tee l , s ta in less s tee l and 
Bronze bal ls . P lease refer to table below. 

Housings 
• S tee l 230M07PB is used for a l l genera l purpose appl icat ions and are z inc plated and whi te-b lue passivate 

(s i lver /c lear finish) that conforms with RoHS direct ives on banned subs tances and ELV 2000 /53 /EC and are 
tr ivalent. Other plating colours and options are avai lable, p lease refer to our 'Plat ing options sect ion on 
page 14. 

• Alloy s tee l , gives ext reme load carry ing capacity, extended w e a r life and high shock load res is tance. 

• S ta in less s tee l 303L offers excel lent corrosion res is tance, other s ta in less s tee l mater ia ls such as 304 and 
316 are avai lable to order, p lease d iscuss with our s a l e s or engineer ing depar tments . 

• A lumin ium A6026 also has corrosion res is tance and weight reduction for l ighter appl icat ions. 

Races 
• Nylon races are g lass fibre reinforced and are suitable for extended high cycl ing use in heavy appl icat ions, 

a lso excel lent in damp or wet envi ronments. 

• P T F E races provide zero back lash , smooth movement and can wi thstand ext reme temperature conditions 
-200 'C to + 260 'C, and are sui table for use in high cycl ing use in heavy appl icat ions. 

• Bronze design races SAE660 are suitable for low speed high duty loading, genera l purpose appl icat ions. 

Spherical balls ^^^^^^M ^ ^ ^ ^ ^ 1 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
• S tee l 100Cr6 spher ica l bal ls are produced from high quality bearing s tee l and are heat treated and 

hardened to HRC 58-62 and e lect ro less n ickel plated. 

• S ta in less s tee l 440C spher i ca l bal ls offer excel lent corrosion res is tance. 

• Alloy s tee l , gives ext reme load carry ing capacity, extended w e a r life and high shock load res is tance. 

• Bronze SAE660 spher i ca l bal ls are sui table for appl icat ions that require the pin or shaft fitted through the 
bore to rotate. 

We reserve the right to vary the mater ia ls shown in the interest of product rep lacement or improvement. 

Product S e r i e s Housing Housing Race Material B a l l / B a l l Bal l Plating 
Material Plating Stud mater ia l 

MP / FP 230M07PB ZINC WHITE/BLUE PASSIVATE GR-NYLON 100CR6 E L E C T R O L E S S NICKEL 

MP-SS / F P - S S 303L NOT PLATED GR-NYLON 440C NOT PLATED 

MB / FB 230M07PB ZINC WHITE/BLUE PASSIVATE SAE660 100CR6 E L E C T R O L E S S NICKEL 

MB-SS / F B - S S 303L NOT PLATED SAE660 440C NOT PLATED 

MH / FH 230M07PB ZINC WHITE/BLUE PASSIVATE POLYURETHANE 230M07PB NITROTEC 

MH-SS / FH-SS 303L NOT PLATED POLYURETHANE 440C NOT PLATED 

MS / FS 230M07PB ZINC WHITE/BLUE PASSIVATE 230M07PB / PTFE FABRIC 100CR6 E L E C T R O L E S S NICKEL 

MS-SS / F S - S S 303L NOT PLATED 304L / PTFE FABRIC 440C NOT PLATED 

MSX / FSX 708M40 ZINC WHITE/BLUE PASSIVATE 230M07PB / PTFE MESH 100Cr6 E L E C T R O L E S S NICKEL 

MSX-MS / FSX-MS 17-4PH N/A 17-4PH 440C N/A 

MX / FX 817M40 PHOSPHATED N/A 100Cr6 PHOSPHATED 



Product Ser ies Housing 
Material 

Housing 
Plating 

Race Material Ba l l /Ba l l Stud 
material 

Bal l Plating 

RM 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

NYLON 66 100CR6 E L E C T R O L E S S 
N I C K E L 

R M - S S 303L NOT 
P L A T E D 

NYLON 66 440C NOT 
P L A T E D 

GAR / GIR 080M46 ZINC W H I T E / B L U E 
PASSIVATE 

080M46 / P T F E 
F A B R I C 

100CR6 E L E C T R O L E S S 
N I C K E L 

DB 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

GR-NYLON 100CR6 E L E C T R O L E S S 
N I C K E L 

A L A6026 B L A C K ANODISED GR-NYLON 100CR6 E L E C T R O L E S S 
N I C K E L 

S P 230M07PB C H E M I - B L A C K E D GR-NYLON 100CR6 E L E C T R O L E S S 
N I C K E L 

S P H 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

GRILAMID 230M07PB N I T R O T E C 

G E - E S 100CR6 MANGANES E 
P H OS P HA TED 

N/A 100CR6 M A NGA NESE 
PHOSPHATED 

G E Z - E S 100CR6 "^B MANGANES E 
P H OS P HA TED 

N/A 100CR6 M A NGA NESE 
PHOSPHATED 

G E - U K 100CR6 NOT P L A T E D P T F E F A B R I C 100CR6 E L E C T R O L E S S 
N I C K E L 

G E - F W 100CR6 NOT P L A T E D P T F E F A B R I C 100CR6 E L E C T R O L E S S 
N I C K E L 

COM 100CR6 NOT P L A T E D P T F E F A B R I C 100CR6 E L E C T R O L E S S 
N I C K E L 

SX 100CR6 P H OS P HA TED N/A ^ ^ ^ ^ ^ f t 100CR6 PHOSPHATED 

A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

NYLON 6 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

B L DIE CAST ZINC 
ALLOY 

NOT P L A T E D N/A 100CR6 / 535C ZINC W H I T E / B L U E 
PASSIVATE 

BM NYLON 12 NOT P L A T E D N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

C 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

N/A 212A42 ZINC W H I T E / B L U E 
PASSIVATE 

D 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

F 230M07PB '^ •JB ZINC W H I T E / B L U E 
PASSIVATE 

N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

I 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

NYLON 6 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

P 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

Q 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

M NYLON PA6.6 NOT P L A T E D N/A 230M07PB ZINC W H I T E / B L U E 
PASSIVATE 

G 080M46 ZINC W H I T E / B L U E 
PASSIVATE 

N/A N/A N/A 

Load Capacity 
Rod ends and spher ical bearings 
• The stat ic Load rat ings Listed are based on the yield strength of the race mater ia l and define the 

max imum gradual ly applied load. 

• Radia l load which the rod end or spher i ca l bearing assemb ly can wi thstand, without signif icant 
permanent deformation. 

• The steeL housing provides a backup so that the product can susta in Loading in excess of the Listed 
vaLues without coLLapsing. 

ENGINEERING DATA 
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• For highly s t ressed cycl ic appl icat ions or those involving impact loads a safety factor of two or 
three shouLd be appLied to arr ive at a safe work ing Load. 

• ALthough rod ends and sphericaL bear ings are not recommended for use in appLications invoLving 
ax ia l loads, the construct ion is such that they can susta in ax ia l loads up to 15% of the ac tua l 
appLied radiaL stat ic Load rat ings without d is t ress, but shouLd not exceed 2 5 % of the Listed vaLues. 

• For extended life the recommended normal ly applied loads should be 25% - 50% of the stat ic 
Load rat ings. 

• A l l load rat ings l isted are presented for design guidance only and do not imply or constitute a 
war ran ty c la im of any type. 

• ALL appLications vary and so wiLL product Life, sampLes can be suppLied for testing to heLp determine 
the suitabil i ty in ac tua l operating condit ions. 

Studs 
• In appl icat ions using studded rod ends or spher ica l bear ings the capacity of the product is l imited 

by that of the stud to wi thstand s h e e r Loading. 

• TabLe beLow Lists the expected min imum Load capacit ies based on the use of studs made from carbon 
steeL, pLease consuLt our saLes and engineering departments where the appLied Loads exceed 50% of 
the Listed vaLues. 

Bal l joints 
• The capaci t ies listed are based on ei ther the max imum tensi le strength of the female body or the 

max imum s h e a r strength of the bal l stud, wh ichever is the lower. Sui table safety factors should 
be appLied depending on the nature of the Loading. PuLL out force is the min imum required, when 
applied axial ly along the stud to cause complete d isengagement of the stud from the housing. 

Bore Size Metric (mm) Bore Size Imperial (inches) u l t imate Radial Loads ( N e w t o n H 

0.1900 ^ ^ ^ ^ ^ ^ ^ 1,200 

5 1,200 

6 1,930 

0.2500 1,930 

0.3125 3,190 

8 3,190 

0.3750 4,240 

10 4,240 

0.4375 5,720 

12 5,720 

0.5000 7,200 

14 7,200 

0.6250 9,000 

16 9,000 



Dimension Metric (mm) Imperial (inches) 

Rod end bearings: ^ ^ ^ M 

Bore (Steel) +0.064 - 0.013 +0.0025 - 0.0005 

Bore (Bronze) +0.038 - 0.013 +0.0015 - 0.0005 

W +0.000 - 0.0150 +0.000 - 0.0050 

H +0.050 - 0.050 +0.0030 - 0.0030 

D +0.130 - 0.130 +0.0050 - 0.0050 

+0.000 - 1.000 +0.0000 - 0.0620 

L2 +0.250 - 0.250 +0.0320 - 0.0320 

0 +0.050 - 0.050 +0.0030 - 0.0030 

A +0.130 - 0.130 +0.0050 - 0.0050 

B +0.250 - 0.250 +0.0320 - 0.0320 

C +0.050 - 0.050 +0.0030 - 0.0030 

K +0.130 - 0.130 +0.0050 - 0.0050 

Spherical bearings: 

Bore (Steel) +0.064 - 0.013 +0.0025 - 0.0005 

Bore (Bronze) +0.038 - 0.013 +0.0015 - 0.0005 

D +0.000 - 0.130 +0.0000 - 0.0050 

H +0.000 - 0.100 +0.0050 - 0.0050 

W +0.000 - 0.150 +0.0050 - 0.0050 

Ball joints: 

B a l l 0 +0.064 - 0.013 +0.0025 - 0.0005 

Temperature ranges 
• The operating temperature range of rod ends and spher ica l bear ings with a GR-ny lon or nylon 66 race is 

Limited by the the rma l charac te r is t i cs of the race mater ia l , this is -35°C to +170°C and -30°C to +120°C 
respect ively . However in temperatures in excess of 80°C there may be a loss of load carry ing capacity, e.g 
at 170°C an applied load equal to 20% of the stat ic load rating can resul t in a compress ion set of .025mm. 

• For application requir ing ext reme temperature ranges we recommend our liner, rod ends and spher ica l 
bear ings can safely operate within a temperature range of -200°C to +260°C. 

• B a l l joints are general ly temperature l imited by the type of lubricant employed. 

Specification 
• Metr ic rod ends and spher i ca l bear ings are based on D I N 648. 

• Imper ia l rod ends and spher i ca l bear ings are based on S A E J 1 1 2 0 . 

• Metric bal l joints are based on DIN71802 and DIN 71803. 

• Imper ia l bal l joints are based on S A E J 4 9 0 . 

• Metric c lev ises are based on DIN71752 

• Imper ia l c lev ises are based on DIN71802 

• A l l i tems are manufactured to commerc ia l s tandards and to lerances, these to lerances are shown below. 
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ISO 9001:2008 
Our committment is to quality, to continuously 
improve in every aspect of the companies activities. 
In 2006, we successful ly passed UKAS quality 
assurance inspection to ISO 9001:2008 for the 
manufacture and distribution of bearings, power 
transmission and motion transfer l inkages. 

ISO 14001:2004 
As a responsible European manufacturer, we 
take our environmental responsibility extremely 
seriously. In 2012, we successful ly passed UKAS 
quality assurance inspection to ISO14001:2004 for 
the manufacture and distribution of bearings, power 
transmission and motion transfer l inkages. 

Dimension Metric (mm) Imperial (inches) 

L1 +0.000 - 1.000 +0.0000 - 0.0620 

L2 +0.250 - 0.250 +0.0320 - 0.0320 

S T U D A / F +0.130 - 0.130 +0.0050 - 0.0050 

A +0.130 - 0.130 +0.0050 - 0.0050 

B +0.250 - 0.250 +0.0320 - 0.0320 

C +0.050 - 0.050 +0.0030 - 0.0030 

D1 +0.050 - 0.050 +0.0030 - 0.0030 

D2 ' ^ ^ ^ ^ +0.050 - 0.050 +0.0030 - 0.0030 

bore +0.060 - 0.000 +0.0020 - 0.0000 

G ^ +0.300 - 0.300 +0.0118 - 0.0118 

A1 +0.300 - 0.160 +0.0118 - 0.0062 

A2 +0.300 - 0.160 +0.0118 - 0.0062 

B1 +0.150 - 0.000 +0.0060 - 0.0000 

+0.130 - 0.130 +0.0050 - 0.0050 

L1 +0.500 - 0.500 +0.0196 - 0.0196 

+0.300 - 0.300 +0.0118 - 0.0118 

L3 +0.300 - 0.300 +0.0118 - 0.0118 

Ball studs: 

B A L L 0 +0.064 - 0.013 +0.0025 - 0.0005 

A +0.130 - 0.130 +0.0050 - 0.0050 

B +0.250 - 0.250 +0.0320 - 0.0320 

C ^ ^ ^ ^ +0.050 - 0.050 +0.0030 - 0.0030 

K +0.130 - 0.130 +0.0050 - 0.0050 

Threads: 

Male ISO 6G C l a s s 2A 

Fema le ISO 6H C l a s s 2B 



Finish Code Finish Description 

F0 S E L F COLOUR 

F1 ZINC P L A T E & Y E L L O W PASSIVATE (CONTAINS HEXAVALENT CHROMIUM) 

F2 ZINC P L A T E & C L E A R PASSIVATE (CONTAINS HEXAVALENT CHROMIUM) 

F3 P H O S P H A T E , D E - E M B R I T T L E & OIL 

F4 ZINC N I C K E L ALLOY & B L A C K PASSIVATE 8 microns (2000 hours sa l t spray res istance) 

F5 C H E M I - B L A C K 

F6 A S S P E C I F I E D ON C U S T O M E R S DRAWING 

F7 ZINC P L A T E & B L U E PASSIVATE 

F8 ZINC P L A T E & OLIVE DRAB PASSIVATE TO ACCO C A B L E S (TRIDENT) S P E C . FS .25 

F9 C O P P E R P L A T E 0.0127/0.0203mm T H I C K 

F10 DACROMET ( R E P L A C E D BY GEOMET F54) 

F11 ZINC P L A T E , D E - E M B R I T T L E & Y E L L O W PASSIVATE (CONTAINS HEXAVALENT CHROMIUM) 

F12 ZINC P L A T E , D E - E M B R I T T L E & C L E A R PASSIVATE 

F13 ZINC P L A T E , D E - E M B R I T T L E & B L U E PASSIVATE 

F14 ZINC P L A T E , D E - E M B R I T T L E & OLIVE D R A B PASSIVATE 

F15 P H O S P H A T E & OIL 

F16 MECHANICAL ZINC P L A T E & Y E L L O W PASSIVATE 

F17 CATHODIC B L A C K 

F18 XYLON XL B L A C K 

F19 P H O S P H A T E , D E - E M B R I T T L E & OIL DRY TO TOUCH 

F20 P A R K E R I S E 

F21 ZINC P L A T E & B L A C K PASSIVATE (CONTAINS HEXAVALENT CHROMIUM) 

F22 PAINT TO IRR NATO G R E E N - D E F STD 80-41 

F23 ZINC P L A T E & B R O N Z E PASSIVATE FORD WSD-M1P85-A2+WSB-M10P10-A4 

BRITISH PLATING STANDARDS 
BS3382 - Zinc plating of a l l s tee l parts with ex terna l threads 

Bas i c major d iameter of thread Average plating th ickness 
0.127"-0.250" (3-6mm) 5.0 to 6.4 pm 
0.251"-0.500" (6-12mm) 6.4 to 7.6 pm 
0.501"-0.750" (12-19mm) 7.6 to 8.9 pm 
0 .751" and over (19mm) 8.9 to 12.7 pm 

Plating Options 
DUNLOP rod ends, spher ica l bear ings, bal l joints and c lev ises are avai lable in a wide range of plating 
options. Our standard catalogue and stock specif icat ion is tr ivalent F39, zinc and whi te/b lue passivate, (zinc 
and c lear ) , that conforms with RoHS direct ives on banned subs tances and is ELV 2 0 0 0 / S 3 / E C compliant. 

Table below shows our suff ix designat ions, other avai lable plating options may not be RoHS and ELV 
compliant, p lease enquire for availabil ity. For a ful l l ist of options, p lease refer to table below. 

ENGINEERING DATA 
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Table continued from over page: 

Finish Code Finish Description 

F24 R E D OXIDE PAINT AND S P R A Y B L A C K GLOSS TO S /A S P E C 1000-SEDDON 

F25 B L A C K FURALON B5514 FORD S P E C W S K - M 2 P 1 5 3 - A 3 

F26 BR IGH T N I C K E L F L A S H (PLATING DEPOSIT 0.0025/0.0051mm) 

F27 POWDER COAT PAINT 

F28 OIL 

F29 ZINC P L A T E , D E - E M B R I T T L E & B L A C K PASSIVATE (CONTAINS HEXAVALENT CHROMIUM) 

F30 B L A C K O D I Z E 

F31 B L A C K PAINT TO A U L T R A F A S T S P E C AF1 

F32 N ITROTEC TO S P E C I F I C A T I O N NQ40 

F33 N ITROTEC TO S P E C I F I C A T I O N NQ3 

F34 ZINC P L A T E TO J S 500 (NO COLOUR) 

F35 F E R R I T I C N I T R O C A R B U R I S E 

F36 ZINC N I C K E L ALLOY & C L E A R PASSIVATE 

F37 ZINC N I C K E L ALLOY & Y E L L O W PASSIVATE 

F38 ZINC P L A T E & Y E L L O W T R I V A L E N T PASSIVATE (COLOUR DIE) 

F39 ZINC P L A T E & C L E A R T R I V A L E N T PASSIVATE 

F40 DELTATONE & D E L T A S E A L B L A C K ( F R E E FROM HEXAVALENT CHROMIUM) 

F41 ZINC N I C K E L P L A T E , D E - E M B R I T T L E & B L A C K T R I V A L E N T PASSIVATE 

F42 ZINC N I C K E L P L A T E & B L A C K T R I V A L E N T PASSIVATE 

F43 ZINC IRON P L A T E & B L A C K T R I V A L E N T PASSIVATE 

F44 ZINC P L A T E & B L A C K T R I V A L E N T PASSIVATE 

F45 ZINC N I C K E L P L A T E & C L E A R T R I V A L E N T PASSIVATE (BR IGHT FINISH) 

F46 ZINC N I C K E L P L A T E , D E - E M B R I T T L E & C L E A R T R I V A L E N T PASSIVATE 

F47 ZINC P L A T E , D E - E M B R I T T L E & C L E A R T R I V A L E N T PASSIVATE WITHOUT S E A L E R 

F48 ZINC P L A T E , C L E A R T R I V A L E N T PASSIVATE AND S E A L (Z INKLAD 250) 

F49 ZINC P L A T E , D E - E M B R I T T L E , C L E A R T R I V A L E N T PASSIVATE & S E A L (Z INKLAD 250) 

F50 ZINC P L A T E , T H I C K F ILM PASSIVATE AND ADDITIONALLY S E A L / S S T 

F51 ZINC P L A T E , D E - E M B R I T T L E & Y E L L O W T R I V A L E N T PASSIVATE 

F52 ZINC P L A T E & T R I P A S S C O R R O B L U E ELV 

F53 ZINC P L A T E , D E - E M B R I T T L E & T R I P A S S C O R R O B L U E ELV 

F54 GEOMET 500 ( R E P L A C E S DACROMET A) F10 

F55 S A L T BATH NITRIDE TO AMS 2753B COMPOUND D E P T H .0003/.0010" S U R F A C E F I L E HARD TO RC58. 

F56 ZINC IRON P L A T E , D E - E M B R I T T L E & B L A C K T R I V A L E N T PASSIVATE 

F57 GEOMET 321 P L U S 10 VW 137 50, T602 

F58 E L E C T R O L E S S N I C K E L P L A T E 

F59 CADMIUM P L A T E TO D E F 03-19 AND CHROMATE PASSIVATE TO D E F 130 

F60 B L A C K P H O S P H A T E D E F STAN 3-11 ROHS AND ELV COMPLIANT 

F61 B L A C K ANODISE ROHS & ELV COMPLIANT 

F62 ZINC F L A K E COATING TO VW S P E C T630 TL233 S I L V E R 

F63 BR IGHT N I C K E L P L A T E 

F64 MANGANESE P H O S P H A T E AND OIL 

F65 ZINC N I C K E L P L A T E , D E - E M B R I T T L E & Cr3 PASSIVATE TO KA S P E C PS224500 

F66 ZINC N I C K E L P L A T E AND Cr3 PASSIVATE. 

F67 ZINC P L A T E , D E - E M B R I T T L E & T H I C K FILM PASSIVATE AND ADDITIONALLY S E A L 

F68 B L A C K ON S T A I N L E S S S T E E L , STAY B L A C K . 


