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Page 16 (addendum #1- John Crofts) 
 
COMPARISON OF FRICTION MATERIALS IN R-R DAMPER. 

 
Further to the data in "Hose Clamp, Technical Supplement Vol 27-TI, 

1998", concerning suitable friction material for substitution in Rolls-Royce and Bentley crankshaft friction dampers
details are offered: 

 
1 . A test rig was set up to simulate certain operating conditions in a typical friction damper (early Mk VI type), to co
range of alternative friction disc materials in regard to torque at break-away and under running conditions; the effe
lubricant types; and the loading pressure required to produce a constant level of running torque. 

* A 14" x 40" center lathe was used, with the rear floating inertia member (see Fig. 11 of reference paper) mou
the lathe chuck, and the center member (normally keyed to the crankshaft), forced against the friction disc on test by 
tailstock while restrained from rotating by a torque wrench of the bending beam type, resting against a support. This
because it is a simple device, providing consistent results from test to test, and is very sensitive to vibration from the "
behavior of certain materials. 

* Between the tailstock and the torque wrench head a small hydraulic cylinder was centered, with a pressure g
attached, calibrated from 0 - 1500 p.s.i. This indicated the force required to produce a consistent torque level between
rotating and fixed elements. 

* Three types of oil were used for comparison purposes, a) a light hydraulic oil; b) a commonly used automotiv
oil of 5W-30 SAE grade, with an API duty rating of SJ/SH, and c) a gasoline/diesel engine oil of SAE 15W-40 grade, w
API duty rating of CG4/SH with extended life additives. 
 
2. The friction materials used were 1) original R-R cotton disc, used but in 
excellent condition. 2) Smooth plastic material (Acco). 3) Soft cardboard. 4) Heavy 
grade cartridge paper). 5) Aluminum sheet. 6) Raybestos clutch lining. 7) HO 21 
material. 8) HO 101 material. 9) HO 121 material. 10) Tufnol replacement disc for 
a P.11. 11) Tufnol replacement disc for a 31/2 Liter Derby Bentley. 
(No's 7; 8; & 9 were supplied by Hoerbiger GMBH, and are commercial heavy 
duty friction materials. No's 10 & 11 are thought to be "Tufnol", a smooth plastic 
laminated with fabric', from independent R-R/B parts suppliers). 

* The procedure followed was to clean up the two metal surfaces of the old Mk VI damper by polishing with an
grinder using fine emery discs. No machining was used, as the original surfaces were flat, but marked with rust groov
the original cotton radial strands. These were mostly polished out, but slight witness marks were left, as representing 
reasonable job of "cleaning up" the components by an owner lacking machine shop facilities. 
 
continued: 
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* The friction material was liberally coated on both sides with fresh lubricant, and the system run at 60 rpm (t

speed of the lathe headstock) for several minutes until a temperature of about 120 F on the stationary pressure plate w
attained. Data logging then began, with cleaned plates and fresh lubricant applied for each new material sample. This
procedure maintained the metal temperature with a preliminary run of 1 minute for each sample. 

* A rotating torque setting of 20 lb.ft. was maintained by adjusting the force applied by the tailstock, and after
minute of running the rotation was stopped, and the chuck barred over with a tommy bar to read the break-away tor
The rig was again set in motion to ascertain that the running torque level had not changed. 
 
3. Results: 

The objective was to match as closely as possible the performance of the original R-R Cotton, material 1). 
* Five of the materials tested were disqualified by reason of vibration while running, and/or requiring excessiv

(beyond the capacity of the pressure gage) to obtain the standard test torque of 20 lb.ft. These were No's: 2) Smooth p
Soft cardboard; 4) Cartridge paper; 5) Aluminum sheet-, and 6) Raybestos clutch lining material. 

* The most consistent results (many repeat tests were conducted), were obtained with the gasoline/diesel engin
SAE grade 15W-40. This is most likely due to the additive package in this lubricant, and also confirms Hoerbigers com
that the nature of the oil does affect the results obtained. 
 * The remaining material performances are tabulated below: 
Material    Breaking torque     Running torque     Torque Ratio             Pressure* 
1) Cotton 18 lb.ft. 20 lb.ft. 1.11 10.24 p.s.i. 
 Very smooth break-away 
7) HO 21 18 lb.ft. 20 lb.ft. 1.11 15.33 p.s.i. 
 Very smooth break-away 
8) HO 101 19 lb.ft. 20 lb.ft. 1.05 14.75 p.s.i. 
 Smooth break-away 
9) HO 121 19 lb.ft. 20 lb.ft. 1.05 13.59 p.s.i. 
 Less smooth break-away, occasional very slight vibration. 
10) P.11 Tuf. 27 lb.ft. 8 lb.ft. 0.29 15.90 p.s.i. 
 Harsh break-away, smooth when running. 
11) D.B.Tuf. 22 lb.ft. 10 lb.ft. 0.45 19.75 p.s.i. 
 Harsh break-away, smooth when running. 
*Note: The pressure listed is the unit pressure per square inch of the friction 
material discs, 1-9 = 6.5" x 4.5"; 10 = 6.38" x 4.13"; 11 = 5.88" x 4.0". 

Material thickness = 1,10, 11) 0.062"; 7) 0.050"; 8) 0.048"; 9) 0.030". 
The Hoerbiger materials can be obtained in several thicknesses. 
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VIBRATION DAMPER MATERIAL ANALYSIS 

 
Summary: 

This is the second addendum to the paper "Rolls-Royce & Torsional Vibrations", Volume 27-Tl of "H
Clamp", the news letter of the Pacific North-West Region, RROC, published in 1998. 

It complements the first addendum, which was a listing of the physical performance attributes of a series of friction m
with the purpose of ranking them against the original cotton duck material supplied by Rolls-Royce for many years for their 
crankshaft dampers used on 6-cylinder car engines from 1912 to 1956. Two additional materials have been tested in the same
the first batch of 10 alternative materials, compared to an original R-R cotton duck disc. 
 
Comparisons: 
 

The two additional materials are compared to the original and the two best alternatives previously teste
the same test rig, a 14 center lathe, and the same damper components, with the most consistent lubricant found on the first se
tests, Shell Rotella'T' 15W-40 SAE grade.' 
 
Material             Breaking Torque Running Torque                  Torque Ratio                Pressure    
1) Cotton                18 lb.ft.     20 lb.ft.                                1.11                          10.24 p.s.i. 
Very smooth break-away 
7) HO 21                18 lb.ft.     20 lb.ft.                                1.11                          15.33 p.s.i. 
Very smooth break-away 
8) HO 101              19 lb.ft.                 20 lb.ft.                                1.05                          14.75 p.s.i. 
Smooth break-away 
12) Fiennes            18 lb.ft.                 20 lb.ft.                                 1.11                          17.10 p.s.i. 
Very smooth break-away 
13) Ferodo             24 lb.ft.                 20 lb.ft.                                 0.83                          19.2 p.s.i. 
Violent vibrations under all conditions. 
 
The sample 12) was furnished by Fiennes Engineering of Clanfield Mill, G.B., and gave a very similar performance to the tw
samples, the original cotton, and H021 material from Hoerbiger. 
 

The difference between these two alterative materials is insignificant performance-wise, but it would help to understa
behavior of the material at high temperatures. The H021 material is specifically developed for use in spring dampers for loc
clutches in automatic transmissions, and has a very high temperature & wear resistance, consistent with this type of usage.
(continued) 
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The porous Polypropylene material from Fiennes may not have been bench-tested for high-temperature wear, or fric

co-efficient stability characteristics, bearing in mind that it needs to be able to operate successfully, with a long life, under th
following conditions- 

Between steel rubbing surfaces of 200 to 250F, with an additional heat input rate of 2.5 watts1square inch of friction
when running at 4, 000 engine rpm. These are the conditions in an engine at high speed during summer. 
 

The Ferodo material was taken from an R-R servo lining replacement, based on information from James Pate
RROC, who has anecdotal . information from members of the RREC, about the mysterious Modification note contain
Bulletin BB.234, for the Z series of 6-cylinder cars produced at Crewe. 

These were the last of the 6-cylinder engines produced by Rolls-Royce, and the note says "Ferodo washers and
slots in the crankshaft vibration damper", from chassis B-212-ZY onwards. 

There is conflicting information regarding this modification, as Hermann Albers of Albers, Rolls-Royce in Zio
told the writer that he had a sample of a cotton duck washer with the word 'Ferodo' clearly stamped on it. However t
anecdotal information states that the material first used for this modification was the same material as is used for the 
linings, and the slots were cut in the friction face of the material to allow of oil ingress across the face, as the material 
highly absorbent like the cotton, and would tend to wipe dry without the oil slots. 
 

The test of this material was done using a servo liner, which has rivet holes around the face, thus allowing oil t
distributed across the working area, but the vibratory characteristics were very severe, smooth running could only be
by very gentle application of load, and severe vibration was immediately precipitated by any load above about 10 lb.ft
torque, and also when testing break-away torque. The loading required to reach an acceptable torque was also higher
other satisfactory materials tested, and would probably have required spring modifications in the damper. 
 

It may be that the original Ferodo material was found to be unsatisfactory in service or production. and was r
Ferodo by a more suitable material? 
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  ROYCE SLIPPER DAMPER MATERIAL TESTS:
   
 This is the 3rd addendum to “R-R & Torsional Vibrations”, Vol. 27-T1 of the Hose Clamp magazine. 
 Two additional friction materials have been tested in an effort to give R-R owners and repairers a 
satisfactory substitute with known properties, for the original R-R cotton discs. 
 The two new materials were tested in the same way as the previous units, including the original R-R 
cotton disc, which is listed for comparison. 
 
Material Breaking Torque Running Torque Torque Ratio   Pressure    
 
R-R Cotton 18 lb.ft.  20 lb.ft.  1.11    10.24 p.s.i. 
  Very smooth break-away 
14) N-411 18 lb.ft.  20 lb.ft.  1.11     12.29 p.s.i. 
  Very smooth break-away 
15) JDDW 27 lb.ft.  20 lb.ft.  0.74     13.93 p.s.i.  
       8385 Smooth break away, very slight vibration when running. 
 
Both materials were supplied by S.K.Wellman Co. of Canada, address:  
606, Rivermere Road, Unit 10, 
Concord,  ON  L4K2H6 
Canada.   Contact: Mr. Paul Douglas, Tel: 905-669-1301  Fax: 905-669-4124 
 
The N-411 material is smooth, dark, porous material, normally used as a friction braking disk for heavy-duty 
truck clutch brakes. This is a very rugged application with marginal, if any lubrication. This material is close to 
the R-R cotton in all respects, requiring perhaps slightly higher spring pressure.   It is marked “Texon” and is 
1/16” thick, the same as the original cotton. 
 
The JDDW 8385 is a woven and bonded material used for emergency brakes required by law in Europe on 
farm tractors when used on public highways. This material is not suitable as a replacement due to the lower 
torque ratio, the higher pressure requirements and the more aggressive action. 
 
A heavy-duty gasoline/diesel engine lubricant meeting SAE CF/SJ requirements, of 15W-40 grade, (Valvoline 
Premium Blue 2000), was used for this test, (which is a desirable lubricant for classic R-R/Bentley engines), 
and the friction discs were soaked in the oil for two hours @ 45F before the test, to assure representative 
performance. Metal temperature during the testing was approx. 125F.    
          
        John G. Crofts 
        Principal engineer 

 


