





Friction Technology Ltd

www.FrictionTechnology.co.uk



Friction Technology Ltd

DISCUSSION OF THE KRAUSS TEST PROTOCOL WITH SG 62
In this test are put in comparison two new brake disk pads

1) On page 2 the test carried on a pad with SG 62 layer applied
2) On page 3 the test carried on a scorched pad without SG 62 layer applied

The middle green graph shows a series of 10 stops in succession with a constant pressure of 8 bars and,
subsequently, 10 stops in successions @ 10 bar

This test well simulate what happens when the customer brakes during the first period (in other words when
he goes out from the garage after the brake disk pads change).

We will start to evaluate the pad’s behaviour without SOFTGREEN 62

The first time when he stops ,he achieves that the pad, although scorched ,shows a lower brake power in

comparison to the usual conditions. This value is showed as pGreen ( in other words the friction coefficient

before a thermal stress ). In our case is 0,27.

Going ahead with the stops, the thermal effects appear (the upper red graph shows the temperature

increase ) and the friction coefficient increases from 0,27 till to 0,35 when the temperature is about 300°C .

After this first cycle the disk is cooled till to the starting temperature (in our case is 100°C ) and another

same cycle ( 10 stops @ 8 bar ) is carried on. In this second cycle a similar behaviour is obtained, but

o the the friction coefficient increasing is more enhanced that in the first cycle, till to a peak of 0,38 when
the temperature is about 200°C

o this coefficient is ever during for all the stops

After this second cycle the disk is cooled till to the starting temperature of 100°C .

After this cooling a third cycle is carried on but in this case the 10 stops are done at 15 bar of pressure.

It happens that the friction coefficient increase very quickly to bigger value in comparison to the previous

cycle and ,at the same time of the temperature increasing till to 400°C , pad'’s surface burning phenomena

bring about the friction coefficient to decrease and a “fade” effect ( decrease of performances due to

temperature increase) appears . This is the typical * panic brake” (the car doesn’t stop - I push more on the

pedal — the temperature increases — the friction coefficient decrease continuously to lower values )

Evaluation with SG 62

The first time when he stops we have a pGreen value of 0,317 ( + 15% ) .

Moreover, when the friction coefficient average achieved in the first 8 bar cycle are similar in comparison
thereto obtained without Softgreen 62, the second cycle values are higher with a gain of 12%.

Moreover, the 15 bar cycle shows a friction coefficient increase FOR EACH SINGLE STOP of 25% till to 400°C

FINAL CONSIDERATIONS

The use of SG 62 gives absolutely an increase of 15% in safety in starting usual conditions and in
CRITICAL CONDITIONS this safety is increased till to 25%. This in comparison to a scorched pad.

So it's easy understandable that with a significant decrease of costs (no scorching equipment and no
process) the manufacturer can show more performances from its brake pads
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TEST PROTOCOL
FRICTION TEST
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Test program ---1 3BO006IE Technical Data:
Program no, ----t Q02X
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Tester ———-=--—-- 1 RWS75A Disc thickness 1 I1.0mm
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WA no, ======== 1 21432 VDA Test no, -=----- 1 002X
Index ---------- 1 ORIGINALE Frict. Radius -1 100.2mm
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FRICTION TEST
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PROCESSED

VERIFIED

Semi

PASSED

FAILED

TEST DATA

BRAKE SYSTEM DATA

FRICTION VALUES

WEAR

Test program Kanstant Moment

Caliper E38 BMW X3

p B1 0.000

[mm]

fgl

Program no. 14 CO

Disc dia [mm] |325

B2 0.310

Pad 1

0,03

4,4

Protocol no. 4008

Disc thickness |25

u B3 0.356

Pad 2

-0,07

4,8

Operator 1A

Test no. 4008

pB 0.333

Disc

0,02

0.5

Tester RWSS50B

Friction radius  [1355

Y min 0.183

Test Date 07.08.2008

Pad Area 47,8

pmax__ |0.539

WVA no. 21676

Test Pressure

pK 0.337

Index 01

Batch

Semi

Customer Semi

Customer no. 080623-03

M F1 0.163

pF2 0.245

Comment With SG 62
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PROCESSED VERIFIED
F TEST PROTOCOL
TRICTION P
ECHNOLOGY
FRICTION TEST PASSED FAILED
TEST DATA BRAKE SYSTEM DATA FRICTION VALUES WEAR
Test program Konstant M Caliper E39 BMW X3 p B1 0.000 imm] | lal
Program no. 14 CO Disc dia [mm] |25 pB2 0.380 Pad 1 |03 9
Protocol no. 4293 Disc thickness |25 u B3 0.352 Pad 2 |o,21 0.6
Operator TG Test no. 4293 uB 0.366 Disc |0 [1.9
Tesler RWSS50B Friction radius  [135.5 W min 0.152
Test Date 28.11.2008 Pad Area 47,8 Y max 0.613
WVA no. 21676 Test Pressure pK 0.464
|index 01 u F1 0.152
Balch Semi p F2 0.196
Customer Semi
Customer no. 081126-01
Comment With SG 62
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TEST PROTOCOL
FRICTION TEST

FRICTION
TECHNOLOGY

= -
=
sEE EESES
-—= NTO OO
—-— - x lllll
o TN — Ca = S = === = =]
— —_— (=]
—_— S = —
o
o
= Ty L EFE vV EE E R
[ m . T ' [ S I
] I e L] wry 1 ] ] L}
1 ) @« Ll -t “ " "
= T — T R ]
e [ R T T T — THN O A N |
<> 1 < =
e oO-— - 0o O—cHND
—_——— O © »
— P = T — A — T
E7r — e s
Lo — € O e O oo o
—_— T U U Y e D e e B
a> [ i — = —
— Oooar—iwwoi———
P~
<
-
P~
= Ly |
L I=1=1 i
— L= —o 0
o = - 7
— L=1 ooy —
=t —4 ~—tn b &
=l s
=== U.:Tlm
/oo L= |
R T T T T T T B
] | I | ] [] ] 1 ] ] [] (]
L ) L} 1 L L] L} ] 1 L} ]
' 1 1 1 ] ] ] L]
m =9 ¥ % 0« X 0 =
- 1 1 1 () ] 1 ] L]
_o = | 1 [ B T B —
o = [ - T T
) S ] [ =y W
— - O 2 =0 ] ——
nrmc..[.lno mmn
—_— o o @ = 2= =
e o D D e
W OO @ W =l T e W
D e e @ O [ ——— ]
— o o — — ;OO

158

NONONN

E
B
6
E
o
(o]
n

| 0= "pog4n
¢'D=- 41230
V'O= ' Xown
e = ‘U jwn
T 0= 1jegn
z'0= use ign

DA UO1}o114

— 009

SS101U,FOL

S

www.FrictionTechnology.co.uk



Friction Technology Ltd

Facnon | 1£91 PROTOCOL
Teanolocy | B ILT 1M TEDT

Test program ---1 380006 IE Technical Data:
Pro?rum no, -==-1 002X
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Operator ==-=--- | Disc dig ===--- | 240m
Togtar =nemmmees 1 RWS75A Disc thickness 1 [1.0mm
Test Dote -=---- t09,10,2007 15102 Disc no, =-=--- b0

WA 10 =mseess 1 21432 YDA Test ng, ==-=-- 002X
iy =====sees i ORIGINALE Frict, Radivs -1 100.2mm
Bufth seesmsnme | | WITHSG 62 Pod Areq ------ b 3 Ao
Customer -=----- | . ' Torque | ===--- t 8.0Mn
Customer no, ---1 Torque 2 ------ L 8.0Nn
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PROCESSED VERIFIED
F TEST PROTOCOL
TRICTION -
ECHNOLOGY
FRICTION TEST PASSED FAILED
TEST DATA BRAKE SYSTEM DATA FRICTION VALUES WEAR
Test program Konstant Momenl Caliper E39 BMW X3 pB1 0.000 [mm)
Program no. 14 CO Disc dia [mm]  |a25 u B2 0.310 Pad 1 |-0.03 4.4
Protocol no. 4008 Disc thickness |25 p B3 0.356 Pad 2 |-0,07 4.8
Operator 1A Test no. 4008 pB 0.33 Disc  |o.02 0,5
| Tester RWS50B Friction radius  |135.5 u min 0.16.
Test Date 07.08.2008 Pad Area 47,8 Y max 0.539
WVA no. 21676 Test Pressure T8 0.337
Index 01 uF1 0.163
Balch Semi pF2 0.245
Customer Semi
Customer no. 080623-03
Comment With SG 62
800 —
600 —
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