
Wol las ton i te : A Natura l  Re in forcement  for  Fr i c t ion

TYPICAL PRODUCT VALUES        ULTRAFIBE® 4W        ULTRAFIBE® II    ULTRAFIBE® 30      HARRPTM 20X40

Length (microns)   50                  136                  600 2106

Diameter (microns) 4.5 8                    40                   540

1:93                  1.51                1:711:11oitaR tcepsA

Tapped Bulk Density (g/cc)  0.35                  0.48                0.80                  1.55

Tapped Bulk Density (lbs./cu.ft.)    22                           30                         50                       97

•  The le f t  hand sp ider  char t  does  not  employ ULTRAFIBE I I .
•   The r igh t  hand sp ider  char t  i s  based on rep lac ing 5% s tee l  f iber  wi th  5% Ul t ra f ibe  I I .
•   A per fec t  c i r c le  would represent  a  per fec t  f r i c t ion mater ia l .
•   By employ ing ULTRAFIBE I I  a t  the  expense of  s tee l  f iber  there  i s  an improvement  in  1s t  fade,  

and pre-burn ish  @ 30µ and 60µ.

CONCLUSION: ULTRAFIBE I I  makes  a  be t ter  f r i c t ion mater ia l  (more towards  a  pe r fec t  c i r c le ) .
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BENEF ITS :
1.  Improved phys ica l  and mechanica l  proper t ies                      7 .  Fu l l  rep lacement  for  mi l l ed  g lass  f iber  
2 .  Improved fade and recove r y                                           8 .  Improved pre forming
3.  Improved f r i c t ion  s tab i l i t y                                              9 .  Reduc t ion in  dens i ty/un i t  cos t
4 .  Reduc t ion  or  e l imina t ion  o f  c rack ing
5.  Pr imary  ingred ien t  in  the  rep lacement  o f  asbes tos
6.  Par t ia l  rep lacement  for  chopped g lass  and man-made f ibers

•  Avai lab le  Untreated or  Sur face  Modi f ied

•  Rep lacement  o f  Syneth ic  and Man-Made F ibers
ULTRAFIBE 4W

•  Rep lacement  o f  Mi l led and Chopped Glass  F iber
ULTRAFIBE I I

•  Rep lacement  o f  Commodi ty  F i l l e rs  and Extenders
HARRP 20x40
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

NON ASBESTOS ORGANIC (NAO)  Formula t ion wi th  ULTRAFIBE I I

TNECREP THGIEWTNECREP THGIEWSLAIRETAM WAR

%00.8%00.8niseR cilonehP

%00.41%00.71etafluS muiraB

%00.4%00.4rebbuR

%00.2%00.2®ralveK

ULTRAFIBE® II 18.00% 18.00%

%00.02%00.02xorbiF

%00.2%00.2nocriZ

%00.2%00.2edifluS cniZ

%00.2%00.2ediroulF muiclaC

%00.6%00.6reppoC

%00.8%00.8etilucimreV

%00.5%00.6etihparG

%00.1%00.1GS erehpsodnetxE

%00.8%00.4selcitraP wehsaC

%00.001%00.001LATOT

SEMI-METALL IC  2% AND 6% CASHEW Formula t ion wi th  ULTRAFIBE I I

TNECREP THGIEWTNECREP THGIEWSLAIRETAM WAR

%00.8%00.8niseR cilonehP

%00.6%00.8etafluS muiraB

%00.4%00.4rebbuR

ULTRAFIBE® II 3.00% 3.00%

Zircon 4.00% 4.00%

%00.2%00.2edifluS cniZ

%00.2%00.2ediroulF muiclaC

%00.6%00.6etilucimreV

%00.6%00.6etihparG

%00.6%00.2selcitraP wehsaC

%00.33%00.53rebiF leetS

%00.02%00.02norI egnopS

%001%001LATOT
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

HARRP TM 20x40 WOLLASTONITE

BRAKE DRUM L INING FORMULATION (Subs t i tu t ion  o f  Bar ium Su l fa te  and Ca lc ium Carbonate )

.TF.UC/TSOCCC/TSOC.BL/TSOCYTISNEDTCUDORP YB NOITALUMROF
(USD) (USD) (USD)

HARRP 20X40 2.09 0.39 0.002 51.42

Barium Sulfate/Calcium Carbonate 2.18 0.39 0.002 53.51

RAW MATERIALS COSTS SPECIFIC WEIGHT VOLUME VOLUME FORMULATION
)DSU( STSOC*TNECREPTNECREPYTIVARG)DSU(

37.4218.115172.116.0niseR cilonehP 0.09
25.73

Cashew Particles 0.52 1.15 6 5.22 10.93 0.03
11.37

01.953.4551.172.0rebbuR 0.01
9.47

27.387.1452.281.0etilucimreV 0.01
3.87

ULTRAFIBE® 30                               0.24 2.90 10 3.45 7.22 0.02
7.51

14.745.3862.254.0etihparG 0.04
7.71

Molybdenum Disulfide 2.20 4.80 2 0.42 0.87 0.04
0.91

50.105.0200.402.1edifluS cniZ 0.02
1.09

Magnesium Oxide 0.53 3.60 2 0.56 1.16 0.01
1.21

Aluminum Oxide 1.20 3.95 2 0.51 1.06 0.02
1.10

 HARRP 20x40 0.08 2.90 18 6.21 13.00 0.01
Barium Sulfate 0.08 4.33 18 4.16 9.06 0.02

 Calcium Carbonate 0.05 2.71 8 2.95 6.43 0.004

69.3176.68107.283.0xorbiF 0.07
14.53

TOTAL
HARRP 20x40 100 48 100 0.4

4.000164001/etafluS muiraB
Calcium Carbonate

• The numbers on top reflect the volume percent with HARRP 20x40

PERFORMANCE BENEFITS

• Improved Friction Stability  at High Temperatures        • Improved Green Strength           •  Reduced Density

• Reduced Composite Cracking • Non-Glass Forming
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

ULTRAFIBE® 4W WOLLASTONITE

DISC PAD FORMULATION (Subs t i tu t ion  o f  Po tass ium Ti tana te )

.TF.UC/TSOCCC/TSOC.BL/TSOCYTISNEDTCUDORP YB NOITALUMROF
(USD) (USD) (USD)

ULTRAFIBE® 4W                                                2.45 0.94 0.005 143.60

85.452900.076.154.2etanatiT muissatoP

RAW MATERIALS COSTS SPECIFIC WEIGHT VOLUME VOLUME FORMULATION
)DSU( STSOCTNECREPTNECREPYTIVARG)DSU(

70.021.3254.92172.116.0niseR cilonehP

Cashew Particles 0.52 1.15 5 4.35 10.64 0.03

10.046.0153.4551.172.0rebbuR

10.007.865.3852.281.0etilucimreV

53.047.221.10129.805.3reppoC

40.066.845.3862.254.0etihparG

Calcium Fluoride 1.25 3.18 2 0.63 1.54 0.03

20.022.105.0200.402.1edifluS cniZ

20.070.144.0265.450.1nocriZ

Aluminum Oxide 1.20 3.95 2 0.51 1.24 0.02

20.031.4177.55233.458.0etafluS muiraB

21.036.384.1407.200.3loowoaK

ULTRAFIBE® 4W                         1.28 2.90 15 5.17 12.66 0.19
Potassium Titanate 4.85 2.90 15 5.17 12.66 0.73

Total
ULTRAFIBE® 4W 100 41 100 0.93

66.100114001etanatiT muissatoP

PERFORMANCE BENEFITS

etanatiT muissatoP .sv ecnamrofreP elbarapmoC •sgnivaS tsoC •

erutcurtS ralucicA •suodrazaH-noN •

• Processing Aid
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

.TF.UC/TSOCCC/TSOC.BL/TSOCYTISNED NOITALUMROF
(USD) (USD) (USD)

5071.761$109500.0$968.0$80.3sdaP csiD cillateM-woL

RAW MATERIAL RAW MATERIAL SPECIFIC BATCH WEIGHT VOLUME VOLUME FORMULATION
COSTS GRAVITY WEIGHT PERCENT PERCENT COSTS (USD)

Phenolic Resin $0.610 1.27 9 9.0 7.09 21.84 0.055

Cashew Particles $0.400 1.15 2 2.0 1.74 5.36 0.008

500.063.547.10.2251.1072.0$rebbuR

630.019.0145.30.8862.2054.0$etihparG

Steel Wool 205 $0.640 7.86 20.5 20.5 2.61 8.04 0.131

051.012.340.15.15.144.1000.01$®ralveK

HARRP 20x40 $0.080 2.9 6 6.0 2.07 6.38 0.005

110.022.876.20.6652.2081.0$etilucimreV

Molybdenum Disulfide $2.200 4.8 1 1.0 0.21 0.64 0.022

Antimony Trisulfide $4.500 4.6 2 2.0 0.43 1.34 0.090

350.083.301.10.5565.4050.1$nocriZ

000.068.082.00.2241.700.0$edixO cniZ

082.067.209.00.8829.8005.3$reppoC

500.078.485.10.339.1061.0$9 ekoC

Barium Sulfate $0.085 4.33 22 22.0 5.08 15.66 0.019

000.051.173.00.2243.5000.0$edixO norI

968.000.00144.23001001slatoT

HARRP TM 20x40 WOLLASTONITE

LOW-METALL IC  DISC PAD FORMULATION
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

HARRP 20x40 WOLLASTONITE

SEMI-METALL IC  DISC PAD FORMULATION (Subs t i tu t ion  o f  Bar ium Su l fa te )

.TF.UC/TSOCCC/TSOC.BL/TSOCYTISNEDTCUDORP YB NOITALUMROF
(USD) (USD) (USD)

HARRP 20x40 3.00 0.70 0.005 131.79

11.931500.017.061.3etafluS muiraB

RAW MATERIALS COSTS SPECIFIC WEIGHT VOLUME VOLUME FORMULATION
)DSU( STSOC*TNECREPTNECREPYTIVARG)DSU(

66.3278.70172.116.0niseR cilonehP 0.06
24.85

Cashew Particles 0.52 1.15 4 3.48 10.45 0.02
10.98

54.0184.3451.172.0rebbuR 0.01
10.98

00.300.1400.402.1edifluS cniZ 0.05
3.16

92.3124.40162.254.0etihparG 0.05
13.96

Steel Wool 205 0.64 7.86 30 3.82 11.47 0.19
12.04

86.765.20228.784.0egnopS norI 0.10
8.07

23.144.0265.450.1nocriZ 0.02
1.38

71.493.1244.100.01dimarA 0.20
4.38

HARRP 20x40 0.06 2.90 14 4.83 14.50 0.01
10.002.0132.34133.490.0etafluS muiraB

TOTAL
HARRP 20x40 100 33 100 0.71

17.000123001etafluS muiraB

• The numbers on top reflect the volume percent withHARRP 20x40.

PERFORMANCE BENEFITS

• Improved Friction Stability atHigh Temperatures • Improved Green Strength

• Processing Aid • Non-Glass Forming

• Reduced Density
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One  Minera l ,  A  Wor ld  Of  App l i ca t ions

ULTRAFIBE® I I  WOLLASTONITE

TRUCK BLOCK FORMULATION (Subs t i tu t ion  o f  1/8” F iberg lass )

.TF.UC/TSOCCC/TSOC.BL/TSOCYTISNEDTCUDORP YB NOITALUMROF
(USD) (USD) (USD)

26.79300.086.003.2II ®EBIFARTU

20.201400.037.062.2ssalgrebiF ”8/1

RAW MATERIALS COSTS SPECIFIC WEIGHT VOLUME VOLUME FORMULATION
)DSU( STSOC*TNECREPTNECREPYTIVARG)DSU(

81.7218.115172.116.0niseR cilonehP 0.09
26.64

Cashew Particles 0.52 1.15 6 5.22 12.01 0.03
11.77

10.2122.5651.172.0rebbuR 0.02
11.77

90.487.1452.281.0etilucimreV 0.01
4.01

51.845.3862.254.0etihparG 0.04
7.98

Molybdenum Disulfide 2.20 4.80 2 0.42 0.96 0.04
0.94

91.259.0804.854.1spihC ssarB 0.12
2.15

Magnesium Oxide 0.53 3.60 2 0.56 1.28 0.01
1.25

Aluminum Oxide 1.20 3.95 2 0.51 1.17 0.02
1.14

92.3177.55233.490.0etafluS muiraB 0.02
13.02

14.384.1407.200.3loowoaK 0.12
3.34

ULTRAFIBE® II 0.90 2.90 18 6.21 14.28 0.16
1/8” Fiberglass 1.15 2.54 18 7.09 15.98 0.21

TOTAL
001 II ®EBIFARTLU 43.46 100 0.68

37.000143.44001ssalgrebiF ”8/1

• The numbers on top reflect the volume percent with ULTRAFIBE® II

PERFORMANCE BENEFITS

evitisneS erutsioM sseL • sgnivaS tsoC •

gnimroF ssalG-noN •diA gnissecorP •

• Reduced Composite Cracking • Reduced Scoring of Brake Rotors
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