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Development of Low-friction Manual Transmission Fluid
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Efforts have been made for some time to lower the
viscosity of automotive lubricants as a way to improve
fuel economy. Manual transmission fluid (MTF) in
particular is expected to increase product appeal by
enhancing shift feel at low temperatures. Various studies
have also been conducted to lower the viscosity of
lubricating oil.

The authors of this study optimized the base oil blend
and Viscosity Index Improvers (VI1), which are the
constituent elements of MTF, with the objective of
reducing viscosity at low temperatures without lowering
durability at high oil temperatures, which is an issue
when attempting to lower the lubricating oil viscosity.
The results confirmed that the new oil reduces friction
in terms of temperature conversion by 10°C, compared
to that of the current oil, and effectively enhances shift
feel at low temperatures. The developed oil was also
confirmed to have durability equivalent to that of the
current oil, even at high oil temperatures.
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Fig. 1 Characteristic of MT friction torque

(DR 7 v 74—V 7 om L
HE-10°CICBOTEITHD 0 C L AFEDY T T 1 —
A RBFEREE L. Chud, Fig. LiSrd &SI,
TV a VEEDEZNGHE MT 2T, 7V 73
BERODENE5H MT LAFEDTT T4 — UV T %
ERT BTDICRERZRT ) T g REED, 0°CLLT
DARIRIKIC T 10CH 5T & XDFEL .

(2) b VA2 w3 UHEEE LT AEDREG
FY, XTVVITOMAYE, BROUMTRETHZ Y
vt A FOBRE LA DWT, BT & R%E
OYERERFRIRT % T L R BARERE L UT-.

3. EpFE

MT DREHE & A MED IR EED 5 MTF O HEE% Table
LIRTEIICREL, EMBXU VIl ORI ZH &S
ckiclUrz.

3.1 EHB LT VI OFRE

SO & UTIERE < ARah & SEYnho 2 k5
ENB. DS BE UGS THATGS, SBAHO M
SRS LK EEED SN T EHIBNT VS, EHICH
TMOMICIZ T X 7 )VHRRHM & A OREZET %RV -a-
FL7 4V (PAO)FDORENZEDHHS. ZTDH5H, T
TIVRIE I LMEBEHC TS 2 5B REAR A OTAfR M 75 &
DREND B 78, BHREIC U TOMEHE TE 2 % & R
ThHrTehs, £, HMITDOVTIE PAO THiFIE BT
THT el VIIEDW TR FRDOENZA TN T
B2 A TD 2 RO ZB ko Tz

Table 2 IIRT K S I E VII DB EDEEZEZ T
FRVEMZ R L, IR HAC A BRG] Uz, BRI
TRERH RS R Fig. 2 1RT. HFEORETY 7ICiE Co
HHEDSASTz. BEDDOHRICOVTIE, WINBIES TR

Table 1 MTF development target

Properties

MTF development target

Low-temperature

Equal to current

viscosity MTF kinematic viscosity
(-10°C) at 0°C
High-temperature Equal to current
viscosity MTF kinematic viscosity
(100°C) at 100°C

Equal to current

Shear stability

MTF

Table 2 Formulation of tested oil

Test oil Base oll Viscosity Index
Improvers (VII)
Current Mineral oil Low molecular
MTF High-viscosity weight type
A PAO High molecular
High-viscosity weight type
B PAO Low molecular
High-viscosity weight type
PAO High molecular
C i . .
Low-viscosity weight type
PAO Low molecular
D ] . .
Low-viscosity weight type
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Fig. 2 Viscosity characteristics of tested oil
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Fig. 3 Viscosity decrease after shear test
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Table 3 Test piece specifications for durability test

Current T/P New T/P
Number of teeth
drive/driven 15/16 30132
Module 5.00 2.65
Face width (mm) 5.2 12.7
Material SNCM415 SCr420
Heat treatment | Carburizing | Carburizing
Tooth surface s -
finishing Grinding Shaving
Tooth surface PV
(N/mm2.m/s) 9660 11900
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Fig. 7 Pitting durability characteristics by different oil
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