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1.8)  RRAATIRET RIS & AR A FFL-2

Tailor made Pentosin DCTF FFL-2 for VW Beryony o O™

> FFL-22 1t 5 b 58—k AT (L7 XU & 2R 18 4% % A I
FFL-2 was the first commercially available DCTF in the world

> R BNE S H W A 2R A IX 2k Pentosiny i & i KAKDCTH H KB BAE %
The availability of the Pentosin product was mission critical for the VW DCT

project K FFFL-2f1 k£
W A3 H 22DSG 250
A F1DSG 500:
Bt | & FFL-2 runs in
DCT

developed by:

VW



1.b) RIS E B BT H| K XUE G2 E A M FFL-3

Tailor made Pentosin DCTF FFL-3 for Porsche

U — O
STvon A wo?

> FFL-3, Pentosin®% [ ] ATRE HE# & B 5E —AXDCTF

FFL-3, Pentosin‘s 2nd DCTF generation, was specifically developed for Porsche

> Pentosinf¥JFFL-3& ittt 5t 58 — 2K 1B ) Fdn v
Pentosin FFL-3 was the world‘s first official Life Time DCTF

R AR HER 4 (J s - W7 | i gfgfﬁgg‘ﬁ%
R IS —w ,,
A E S FFL-3 runs in:
DCT Carrera
developed by: Boxster
Cayman
ZF /| Porsche Panamera
918 Sypder

Q33D

R

Audi

Vorsprung durch Technik
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1.c)  NEDATE G TR AR FFL-A

Tailor made Pentosin DCTF FFL-4 for BMW

2 P =
s'f‘y ONn ALY goP

> Pentosin® [ 4% S K HFFL-4
Pentosin FFL-4 was specifically developed for BMW

> BMWXfPentosinFFL-4 K14 :  TeAT1TCiA R PR 1% 5 !
BMW's assessment of Pentosin‘s FFL-4: We cannot destroy it!

4 - AN
FEAF DL R B , : ﬁ = K HFFL-4f) % 5
B A Hi ) Wi B A
U & AR A%
FFL-4 runs in:
DCT
developed by: BMW M3
BMW M5
Getrag / BMW BMW Z4
BMW 335is
BMW 135i
BMW Vision
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1.d) ST RN & A A FFL-4

Pentosin DCTF FFL-4 for McLaren

U — O
e'l"y on ALLgoP

> FHiEMP4-12C* FH PentosinJFFL-4
Pentosin FFL-4 runs in the McLaren MP4-12C

> ¥ FPentosin fJFFL-42 KK RE . BE /R 220 AN 22 50 RS BB & XSS & AR TR 2% 1) 22 Al

Pentosin FFL-4 was the development basis for Oerlikon / Hoerbiger / McLaren

MclLaren’
W F| T & H
X G AR T 2%

DCT
developed by:

Oerlikon

OO
Audi
Vorsprung durch Technik
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l.e)  JyAilnid & 537 il KX &2 E A M FFL-2 Plus

Tailor made Pentosin DCTF FFL-2 Plus for Bugatti

U — O
e'l"y on AL\-F‘OP

> A fnid- g% 1001 HP XA Pentosin#JFFL-2
Pentosin FFL-2 runs in the Bugatti Veyron 1001 HP

> Pentosin FFL-2 Plus £ ARl g % 1250 HP% 1A /& i — 2k RE B R RO 9 &
Pentosin FFL-2 Plus has been developed for the new Bugatti Veyron of 1250 HP

¥ FFFL-2 Plusf?

Ef%lﬂﬁgﬂj i) i - g 1250 HP
& A TR AR 7£20104E 4138 H1431,5 km/h i 42 5%
DCT

Bugatti Veyron
1250 HP
used

developed by:

Ricardo
FFL-2 Plus

for its
world record of

Audi
Vors

431,5 km/h il

i B

. — in 2010
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1.f) R FE BRI E SR E A H FFL-4

Pentosin DCTF FFL-4 for Daimler

&1y on AL- wo?

Pentosin FFL-4 2. 418 i 8 8 A 5 MR A HAZ . BRENE &2 E 23 F H % A

H
Pentosin FFL-4 has been tested by Daimler for their A- and B-Class DCT

ééi_;i% B BB R B TR, B8 v e 7220104511 A FF 46 43 il 78 ™= & F B 2 04T
ot K. 2011447, JH i BB IE IS & 2=
In Nov.2010, after an impressing series of 1st pass results, Daimler decided to
start expensive winter and summer field trials. In April.2011, the winter trails have
been finished sucessfully.

BB A FHRANE ]

BB BB K Y RN SRR AT
PR T B %

DCT i .
developed by: Flr;tp?oilil;:llt?;n[?CT
Daimler AClase
B-Class . 3

Vorsprzng durch Technik
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1.9) EREEMEAERXIXESAEFM M FFL-2

Pentosin DCTF FFL-2 for SAIC

ETV on AL wo?

> Pentosin FFL-22 & F i) GIF 2 7] At i) _E IR 4R B XU ES & A2 i 23 50 H 46 5 1% B
Pentosin FFL-2 has been selected by GIF for the DCT Development for SAIC

> Pentosin &3k 15 L IKERFAR AT (SAGW)HIFRAFTT .
Pentosin FFL-2 is approved as a Life Time DCTF for SAGW.

GIFf1 B iGERBE
iR BRI E S
AT LS

DCT
developed by:

GIF / SAGW R@EZWF
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1.h)  NILHERTERAENE A #E M FFL-2

Pentosin DCTF FFL-2 for JAC

Sery on AL- wo?

> Pentosin FFL-2,2 %8 [E ffJHofer A &) AA T FITLER E XS A 2R 2% T B 1%+ 1% A
Pentosin FFL-2 has been selected by Hofer for their DCT development for JAC

> Pentosin FFL-2 2438 i3 Fir g Ml 175 5% 3+ H i yHofer A =] ME— 3£ ) —3XDCTF
Pentosin FFL-2 has passed all the tests and is Hofer s only DCTF recommendation

Hoferff & H #) b LERERANEER
WA AT 2S W RN E AR E A IR A

developed by: y _. = .. - ’ . o

MOTORS Application:

Hofer
JAC
Passenger Cars

TR HER EE A
Anhui Jianghuai Automobile Company
10 May 22 - 24, 2012




1 2R X O XS 5 A T A VT o o 2 1

Pentosin’s DCTF variety

U =
STvon A wo?

Pentosin®f#|FIDCTFEF | Z WM, #lan.

Pentosin has developed a wide range of DCTFs, like e.g. for:

- FHER/DNLZE, FIIKRARKIRERK

smaller cars that are sold in high nhumbers like e.g. Golf
- FEIBETE, BRI #E

posh sports cars like Porsche
- ATTEEE, BhnAn i B

extraordinary cars like the Bugatti Veyron

50 — 12505 /7 175 % 518 F Pentosin i )DCTF
The power of the cars using Pentosin DCTFs range from 50 to 1250 hp

PentosinIDCTFRII# M TFRE L . Wit RN, Filan:
There is also a great variety of different gear box designs and architectures
that successfully make use of Pentosin DCTFs, as e.g.:

1) VW 2) ZF
3) Getrag 4) Oerlikon

D) Ricardo 6) Daimler )
7) Hofer 8) Others (confidential)

11 May 22 - 24, 2012



AR ST £ A A E R B T S

Pentosin’s world wide DCTF dominance

= T XA AR AR A VR 4 T R 2 T B &F 38 1 A v FE ) & 5F
PR Z MR EMANFTFXFER . FHik, #k#z
YR 42 1) 3 B F 2R AT O XSS & AR TR 23 i 45 Pentosin i
T, FAPentosinFiEIE B H A ATt H .

 WEEAEST A (DCTF) 22—k B3R EiH M (
ATF) FIFZhAEME M (MTF) AT —5 K —3 R
DO T b SR HT o R G e 0 X P AE TR HL R R AR
M. piEmER UL RBERTERE GER.

L
s

= FPentosinfiAR%: & HIXUE &2 48 4 B AR AR FF — B
5.
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3. Pentosin’s world wide DCTF dominance

U — O
STvon A wo?

Always a step ahead ...

Today 95 %) of all DCT equipped vehicles use Pentosin technology

= More and more drivers are looking to Double
Clutch Transmission due to the excitement to
drive and its excellent fuel economy. More and
more OEMs are turning to Pentosin, who has
a leading position in the lubricants technology
for DCTs.

= DCTFs are a new class of highly sophisticated
lubricating oils comprising the performance
qualities of automatic (ATF) and manual (MTF)
transmission fluids. The challenge is to
combine frictional properties for the double
clutch together with superior protection of the
gears and State-of-the-Art synchronizer

performance.
= DCT equipped vehicles using Pentosin @ =
technology are always a step ahead. 2 @
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Pentosin FFL-27E 5 K FI90 2 818 _E AT & Al

Pentosin FFL-2 Life Time Test on Nardo Racing Course

U -
STvon A wo?

it Pentosin FFL-2 {i N 5] o} 3% 2R Y AT =i 3

= Ko —TR B ERZEER RN RN Z FE LTI,
= WAREREI 2K /1471500002 B4 A4F T

XF VR S AT B PR H B L
= R ELEER:
2/ Iron 234 ppm
SIR{E/ TAN 1,41 mg KOH/g

iZZh B/ kKV100  5.96 mm/s

= XA IR BATFFL-2/ — /N E KR | X FE N
4k, PentosinIEZ\ZRTE T KAL 7 X I K i dh 1%
BUAH .

= X RARRULIX R H AR A E A3 T H i) AR,
FFL-2R% 350 H M5 i 11 5 8B K .

wdi
Vorsprung durch Technik

14 May 22 - 24, 2012



4. Pentosin FFL-2 Life Time Test on Nardo Racing Course

U — O
e'l"y on A‘_Lgop

Before introducing Pentosin FFL-2 it was vigorously tested by VW

= One of many tests was done on the Nardo
racing course in ltaly during hot summer days

= The oil was vexed in a brutal test over a
distance of 150.000 km at full power.

= |aboratory resulis:

Iron 234 ppm
TAN 1,41 mg KOH/g
kV100 5.96 mm/s

= This test run was the break through for our FFL-2!
As a result Pentosin obtained the official VW DCTF
approval.

= For VW this result was a milestone in their DCT
project that was on the verge of being stalled. er

15 May 22 - 24, 2012



Pentosin FFL-2 5 KA Z L& 1R LB B 45 R

Pentosin FFL-2 field test results: VW Touran

2 P =
ETY on AL goP

Ze £ Autobild“ & MRS
of the German Car Magazine ..Autobild*

Test Report

K& FPentosin FFL-2f0 & /E)M100000A B
B A PR 3R

Results of a 100.000 km DCT

durability test with a VW Touran

and Pentosin FFL-2:

T e B TT e T

ME—NMABRRE—AR, ARMEEES
15 58 3 M HHEAA o

The gears matched perfectly and

very reliably from the first to the

last kilometer.

P EN ZEAE 5 BT T EA AT RN K 45 2R
After dismantling the DCT all the
parts were measured:

2|~
) ) e Doppel- "%

NRBREEM TR, SdmmEERE kupplung Ry

EARERHT B —FF . e . :

The wear of the many gears is triebswelle : i

negligible as it is within the il Ll o

tolerances of a new gear box. ¢ o
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5.b) Pentosin FFL-2 5 %l A3FC &1\ i BR iR 45

Pentosin FFL-2 field test results: Audi A3

U =
STvon A po?

B AR M FFL-25 Bt A3ECL&1EML182000 B it & Tl ik 5
Pentosin FFL-2 results of a 182000 km durability test with an Audi A3

AR

K45 B / Results:

. WHE B AR BT s kB EE 4528 4 / The gears do not show any pittings or
wear

= S R S R AR AR /E1020004 BLE kK& & 979 ppm; 1E
k1820004 B J5 k1K) & & 4120 ppm / This is backed by the low iron
content of 79 ppm after 102000km and 120 ppm after 182000 km

. D5 7H A 72100 CCHIAL FE 43731 86,1 mm2/s (1020004 H) £15,9 mm?/s
(182000~ ) / The corresponding viscosities at 100°C were 6,1 and 5,9
mm2/s at 102000 and 182000 km

= RS RS ASI AR AR AT S, dn#Et—MAL / At EOT the performance
of the A3 was like new

= 458 FFL2R—REIEMWESAEF A / Conclusion: FFL-2 is a @ =
real Life Time DCTF
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DEUTSCHE PENTOSIN-WERKE GMBH - www.pentosin.com

Head Office: IndustriestraBe 35-53 « 22880 Wedel * Tel +49 41039134 -0
Plant Dormagen: BorsigstraBe 3 ¢« 41541 Dormagen « Tel +49 2133 2794 - 0
Subsidiary: Pentosin do Brasil Ltda ¢« Sao Paulo
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