Contents

Introduction . . : . . : . : ] . xvil
Part I: ENGINE LUBRICANTS

STANDARDISATION ACTIVITIES
(Chairman: J. C. G. Cree, British Petroleum Co. Ltd)

1. Activities of the IP Engine Tests of Lubricants Sub-Committee . 3
J. C. G. Cree

2. Role of the CEC Engine Lubricants Technical Committee in the
Development and Standardisation of European Lubricant Test
Methods . ; : ; . . . 7

A. Marciante and F. Wolﬁ"

3. Standardised Lubricating Oil Test Procedures—The Beginning or

the End? . 23
W. Fitzgerald, J B. Mark A. Tow]e, J. V D. Wllson and
G. P. Wood 3 T AR
4. European Test Sequence for Passengq‘r,@ar Service Fill Engine Oils 29
M. Gairing ‘
Discussion ; ; : y . . . : . 35

GENERAL ASPECTS OF TESTING
(Chairman: L. H. Gardiner, Mobil Oil Co. Ltd)

5. Effects of Some Engine, Fuel and Oil Parameters on Engine
Rusting in Short-Trip Service . . . . : ; 39
Loren G. Pless

6. Some New Oil Testing Devices, in the Development Stage, for

European Engines . : ; . : . . . 55
F. Roux
7. Rerun or Reformulate?>—A Problem in Test Precision . . 83

D. A. Dixon, V. M. Hance, H. de Haut and T. Tajima

8. Towards Higher Performance Diesel Oils—Assessment of Some
European Tests . . . : ; : : : . 99
G. J. Parsons



vi

9.

10.

1l

12,

13;

14.

|

16.

17.

CONTENTS

CRC Engine Deposit Rating Techniques—Improvements in the
USA . .
Ben F. White and John W. nght

Discussion

CAM AND TAPPET WEAR
(Chairman: L. H. Gardiner, Mobil Oil Co. Ltd)

The CEC Cam and Tappet Testing Machine
R. J. Love

A Rig Test Approach to the Investigation of Valve Train Failures
in Automotive Engines .
D. B. Chitty

Use of the CEC/MIRA Cam and Cam Follower Test Machine for
the Evaluation of Lubricants and Additives
J. V. D. Wilson

Discussion

REQUIREMENTS IN SERVICE
(Chairman: R. P. Burtenshaw, Ricardo and Co. Ltd)

Assessment of Multigrade Engine Qils for Use in British Defence
Equipment . 5
P. R. Morris and C. C Washbrook

Viscosity Requirements at Low Temperature of the Italian Car
Population
F. Badiali and C. Marta

Discussion

LABORATORY ENGINE TESTS
(Chairman: R. P. Burtenshaw, Ricardo and Co. Ltd)

The Importance of Control in Single Cylinder Diesel Engine
Testing
J. P. Graham, P H. Sparks and M T. Pansza

Computer Control of Engines at Esso Research Centre, Abingdon
D. Dundas and B. E. Ringrose

The Modified MWM Test Method for Screening Engine Oils up to
S-3 Level Within 50 Hours 2 3 : :
H. G. Brammertz

117

129

135

149

163

177

183

199

219

221

233

247



18.

20.

21.

22.

23,

24.

25:

26.

27.

28.

CONTENTS

Current Status of the Petter AV-1 and W-1 Tests
D. C. Roberts, A. A. J. Sussums and R. Pearson

. Petter AVB Supercharged Compression Ignition Engine Test

E. G. Thomas and L. H. Gardiner

Some Aspects of Diesel Engine Lubricants, Additives and
Performance Tests
J. A. O’Brien and R. E. Kay

The Petter AV-1 Test Method and Multigrade Oils .
R. Csikés, A. Zalai, 1. Pallay and M. Freund

Discussion

ROTARY ENGINES
(Chairman: A. Towle, Lubrizol, Ltd)

Requirements and Performance Testing of Lubricants for Wankel
Rotary Piston Engines . :
C. G. A. Eberan-Eberhorst and E. Welse

Some Aspects of the Lubrication of Rotary Piston Engines
G. Souillard, F. van Quaethoven and A. Fontaine

Discussion

PISTON RING AND CYLINDER SCUFFING
(Chairman : A. Towle, Lubrizol, Ltd)

A Test Rig for lnvestlgatmg Piston Ring and Cylinder Bore
Scuffing
J. E. Willn

A Comparison of the Scuffing Tendency of Lubricating Oils in
Bench and Engine Tests . . . .
P. J. Morris, J. E. Willn and G. Wllllams

Ring and Bore Scuffing in Gasoline Engines
H. Heckmatt and A. B. Webster

The Effect of Lubricants on Piston Ring Scuffing: Part 1—
Development of an Engine Test
R. F. Pywell and W. C. Pike

The Effect of Lubricants on Piston Ring Scuffing: Part 2—Rig
Studies : g . .
C. J. Dilloway and D. T Splllman

Discussion

vii

255

275

287

301

307

313

333

343

347

365

373

393

409

427



viii

29.

30.

31.

32.

33.

34.

35.

CONTENTS

HIGH TEMPERATURE TESTS AND OIL THICKENING
(Chairman: A. A. J. Sussums, Esso Chemical Ltd)

The Development of an Oil-Thickening Test in a Petter W1
Engine ; . . . . : . ; : . 433
A. A. Reglitzky and A. B. Webster

High-Temperature Performance Test Needs for European Gasoline
Engines : ; , . . . ; . : . 447
R. Hollinghurst

Discussion . g . . : ; . . . . 467

VISCOSITY LOSS AND SHEAR STABILITY
(Chairman: A. A. J. Sussums, Esso Chemical Ltd)

Prediction of Viscosity Stability of Multigrade Motor Oils . . 475
T. F. Lonstrup and J. S. Sequeira

Rig Tests to Predict Viscosity Losses of Multigrade Oils in Service 487
A. D. Bramhall and B. Wright

Shear Stability of Lubricating Oils With Non-Newtonian Flow
Behaviour . . . . . : : ; . . 505
W. J. Bartz and D. Wissussek

Discussion . . . " . . . . . a 025

DISCUSSION FORUM TESTING OF ENGINE LUBRICANTS
(Chairman: J. C. G. Cree, British Petroleum Co. Ltd)

Introductory Remarks and Discussion . . . . « 931
APPENDIX

Proposed Engine Sequence Test Reference Oil Monitoring

System . . g : s : . . . « 939

Part II: TRANSMISSION LUBRICANTS

INTRODUCTION
(Chairman: R. Tourret, Essochem Europe Inc.)

The Work of the IP Mechanical Tests of Lubricants Sub-
Committee and its Associated Panels and Sub-Panels ; . 547
R. Tourret

VEHICLE TRANSMISSIONS
(Chairman: R. Tourret, Essochem Europe Inc.)

World-Wide ATF Requirements for Model Year 1974 . . 561
C. H. Ruof, B. A. Pearson and W. D. Ross



36.

37.

38.

39;

40.

41.

43.

CONTENTS

Temperature Trends in Transmissions
J. Maurice

Discussion

PROPERTIES OF ATF BLENDS
(Chairman: R. Tourret, Essochem Europe Inc.)

Measurement of the Low Temperature Apparent Viscosity of
Automatic Transmission Fluids by Means of the Brookfield
Viscometer .

D. R. Bailey

Contribution to the Development of Test Methods for Evaluating
the Load Capacity and Low-Temperature Fluidity of Automatic
Transmission Fluids

J. du Parquet and J. P. Rouche

Discussion

ATF FRICTION TESTING
(Chairman: D. R. Bailey, Essochem Europe Inc.)

The DKA  Friction Machine—Objective, Development,
Performance
G. P. Gommel and W. Bley

The PARAMINS Clutch Pack Rig (PCPR)
D. R. Bailey and M. Verhaert

Friction Studies with Automatic Transmission Fluids Using an
In-Line Inertia Flywheel Rig .
T. T. Hargreaves, W. A. Munday, E. L Padmore and E. G
Zeschmann

Discussion

GEAR OIL RIG TESTING
(Chairman: D. R. Bailey, Essochem Europe Inc.)

. Testing Lubricants for Automobile Gears: An Appraisal of the

IAE 3%-in Centres Gear Machine
R. J. Love

Discussion

HYPOID GEAR OIL TESTING
(Chairman: R. J. Love, Motor Industry Research Association)

Development of a High Speed Shock Test Rig for the Qualification
of Gear Oils to Ministry of Defence Specification CS 3000B
P. R. Morris

X

573

583

587

603

625

627

643

661

687

689

705

713



X

44.

45.

46.

47.

48.

49.

CONTENTS

A Progress Report on the Development of a High Torque Test
Procedure Using a Modern Axle System .
P. R. Morris

Automotive Gear Lubricant Test Method Development
R. B. Whyte

Volvo High Speed Testing of Rear Axles and Oils for Passenger
Cars y ' . .
S. Lofgren

Discussion
GEAR OIL ADDITIVES
(Chairman: R. J. Love, Motor Industry Research Association)

Evaluation of Friction Modifiers
A. G. Papay and P. N. Slimming

Friction Modification of Sulphur-Phosphorus Automotive Gear
Additive Packages
William T. Brannen

Discussion
FUTURE CO-OPERATIVE WORK
(Chairman: R. Tourret, Essochem Europe Inc.)

Future Co-operative Work in the Transmissions Field
R. Tourret

Discussion

731

739

753

763

769

783

793

799

803



