Z.ero Friction
Cycling
Main test protocol - What does the data mean?

What does the data mean? The recommended time to replace your chain is at 0.5% elongation wear. This is the benchmark used in the zfc main test.
As such, 0.5% elongation wear = 100% wear in the data tables below. So a result of say 50% means the chain has been worn halfway to the 0.5% wear replacement mark
And 150% wear would mean the chain is worn to 0.75% so is 50% past the recommended time to replace your chain to prevent accelerated wear to your cassette / chainrings

The ZFC test is a difficult test. Each block is 1000km, and alternates between clean and contamination blocks. Most facilities lubricant tests are very short (hours).

Wheras most ZFC tests last from 3000 to 6000km. There are re lubrication intervals, but NO cleaning during main test - it is up to the lubricant to resist becoming abrasive.

The test is just a Tacx Neo smart trainer set to 250w resistance, driven by an industrial motor at 100 cadence. So it is an actual bicycle drivetr.

So the chain, and its lubricant - is being tested in its ACTUAL use case, not some esoteric efficiency test method.
If a lubricant shows high chain wear in this test, it is EXTREMELY unlikely to be a high performing product in your cycling. If you are happy with a product that tests poorly here,

you will do cartwheels of joy if you switched to a high performing product of your preference (wet, wax, wax drip etc).




Friction / wear test - cumulative wear - Main test protocol

WAX / Wax DRIP / DRIP - WET / GREASE

Block 1 - No
Contamination Block 2 - Dry Cont. | Block 3 - No Cont. Block 4 - Wet cont. Block 5 - No Cont. |Block 6 - Extreme Cont.

Silca Hot Melt 0.3% 2.0% 6.6% 14.6% 19.0% 27.4%
Mspeedwax New Formula 0.0% 1.1% 1.7% 10.8% 11.9% 31.6%
Rex Black Diamond Wax - 11+1 mix 0.0% 1.4% 2.3% 6.9% 8.9% 44.6%
Rex Black Diamond Wax - 4+1 Mix 0.0% 0.3% 1.2% 19.5% 21.4% 49.4%
Silca Hot wax X 0.0% 0.0% 0.0% 23.1% 28.2% 60.2%
Private Immersive wax (3) 0.6% 2.9% 3.2% 34.9%
Candle wax 5.3% 14.8% 20.3% 34.4%
Effetto Mariposa Flower power wax 2.3% 4.6% 4.6% 36.6%
Private immersive wax 0.0% 5.7% 6.0% 40%
Private immersive wax (2) 0.9% 2.0% 2.9% 39.7% 45.0% 87.1%
Ceramic Spd UFO Drip New Formula 2.3% 5.7% 6.3% 38.6% 55.6% 92.2%
Molten Speed Wax Original Formula 0.0% 12.0% 12.0% 20.0% 20.0% 98.0%
Tru Tension Tungsten Race - (*D.A) 5.4% 7.4% 9.7% 48.0% 78.0%
Tru Tension Tungsten All Weather 14.0% 24.0% 36.0% 67.0% 85.0% 117.0%
Session S-Wax 14.6% 20.3% 25.4% 58.0% 84.6% 121.1%
Silca Super Secret Drip 2.9% 7.5% 7.5% 44.4% 73.4% 133.0%
Silca Synergetic 0.0% 18.3% 42.6% 70.0% 91.7% 147.0%
Ceramic Speed Wet Conditions 12.3% 28.3% 44.9% 86.0% 109.7% 151.5%
Rex Black Diamond 2.3% 13.4% 30.0% 73% 97.1%
Smoove 19.1% 36.6% 38.6% 87.3% 118.0%
Allied GRAX 22.0% 40.3% 59.1% 101.0%
Private wax drip (1) 5.1% 9.7% 10.0% 69.1%
Rex Domestique 5.1% 33.7% 48.8% 93%
Squirt 19.1% 39.0% 61.0% 109.4%
Nix Frix Shun 12.6% 40.0% 54.3% 82.9% 155.0%
Boeshield T9 - Aerosol 11.1% 43.4% 65.7% 113.1%
Revolubes 4.0% 22.3% 39.7% 101.4%
Silca Synerg-E 2.0% 9.7% 29.4% 102.9%
Rock N Roll Gold 8.9% 37.9% 57.9% 122.0%
Finish Line Dry 14.9% 50.0% 76.9% 131.2%
Wend Wax test 2 (dissolved in) 35.7% 69.4% 98.0%
Cycle Star Gold 22.3% 53.1% 98.3%
Singer general purpose ($6.95) 9.1% 47.4% 87.4%
Private test - wet lubricant (1) 14.9% 58.9% 89.8%
Wolf tooth wt-1 on Factory grease 17.7% 54.8% 103.1%
AB Graphene Wax 22.0% 60.3% 85.1% 188.7%
Wolf tooth wt-1 16.9% 69.7% 123.7%
Dumonde Tech Pro X-Lite 16.0% 84.9% 106.6%
Muc Off C3 Ceramic Dry 10.6% 72.3% 124.6%
Private test wet lubricant (2) 11.1% 36.6% 92.9% 194.6%
White Lightning Epic Ride 22.9% 56.5% 160.9%
Finish Line Wet (green bottle) 15.1% 106.3%
Prestacycle One 7.9% 102.9%
Muc Off Ludicrous AF 8.9% 89.6%
Muc Off Hydro Dynamic 27.6% 126.6%
Airolube 9.7% 108.6% 166.6% 331.7%
Muc Off Nano Lube 37.7% 145.4%
Cyclon All weather 24.3% 120.6% 208.8% 372.9%
Shimano Factory Grease 10.9% 31.7%
Tunap Eco 10.6% 123.2%
Finish Line Halo IM wax (*RE-Test TBA) 99.7%
Finish Line Halo Drip wax (*Re-Test TBA) 203.4%

72.3%
Wend Wax test 1 - stick only 74.0%
NO LUBRICANT 90.3%

|

Block avg 19.6% 43.1% 66.0% 126.4% 164.4% 248.9%

*D.A = Re lube applications doubled
*E.A = Extended application intervals




Wear by block
WAX / Wax DRIP / DRIP - WET / GREASE

Muc Off Nano

Wend Wax test 1 - stick only

37.7%

107.7%

Block 1 - No
Lube Contamination Block 2 - Dry Cont. | Block 3 - No Cont. Block 4 - Wet cont. Block 5 - No Cont. |Block 6 - Extreme Cont.
Rex Black Diamond Wax - 11+1 mix 0% 1.4% 0.9% 4.6% 2.0% 35.7%
Molten Speed Wax Original Formula 0.0% 12.0% 0.0% 8.0% 0.0% 78.0%
Mspeedwax New Formula 0.0% 1.1% 0.6% 9.1% 1.1% 19.7%
Silca Hot wax X 0.0% 0.0% 0.0% 23.1% 5.1% 32.0%
Silca Synergetic 0.0% 18.6% 24.3% 27.4% 21.7% 55.3%
Private Immersive wax 0% 5.7% 0.3% 34.0%
Silca Hot Melt 0.3% 1.7% 4.6% 8.0% 4.0% 8.6%
Rex Black Diamond Wax - 4+1 Mix 0.3% 0.0% 0.9% 18.3% 2.0% 28.0%
Private Immersive wax (3) 0.6% 2.3% 0.3% 31.7%
Private Immersive wax (2) 0.9% 1.1% 0.9% 36.9%
Silca Synerg-E 2.0% 7.7% 19.7% 73.4%
Effetto Mariposa Flower power wax 2.3% 2.3% 0.0% 32.0%
Ceramic Spd UFO Drip New Formula 2.3% 3.4% 0.6% 32.3% 17.0%
Rex Black Diamond 2.3% 11.1% 17.0% 42.6%
Silca Super Secret Drip 2.9% 4.6% 0.0% 36.9%
Revolubes 4.0% 18.3% 17.4% 61.7%
Rex Domestique 5.1% 28.6% 15.1% 43.7%
Private wax drip (1) 5.1% 4.6% 0.3% 59.1%
Candle wax 5.3% 9.5% 5.5% 14.1% 5.8%
Tru Tension Tungsten Race (D.A) 5.4% 2.0% 2.3% 38.3% 30.0%
Prestacycle One 7.9% 95%
Rock N Roll Gold 8.9% 29.0%
Muc Off Ludicrous AF 8.9% 78%
Singer General Purpose ($6.95) 9.1% 38.3%
Airolube 9.7% 98.9% 58.0%
Muc Off C3 Ceramic Dry 10.6% 61.7% 52.3%
Tunap Eco (on test) 10.6% 112.6% 1 ! |
Shimano Factory Grease 10.9% 20.8%
Boeshield T9- Aerosol 11.1% 32.3%
Private test wet lubricant (2) 11.1% 25.4%
Ceramic Speed Wet Conditions 12.3% 16.0% 16.6% 41.1%
Nix Frix Shun 12.6% 27.4% 14.3% 27.4%
Tru Tension Tungsten All Weather 14.0% 10.0% 12.0% 31.0%
Session S-wax 14.6% 5.7% 5.1%
Finish Line Dry 14.9% 35.1%
Private test - wet lubricant 14.9% 44%
Finish Line Wet (green bottle) 15.1% 91.1%
Dumonde Tech Pro X-Lite 16.0% 68.9% 21.7%
Wolf tooth WT-1 16.9% 52.9% 54.0%
Wolf tooth WT-1 on Factory Grease 17.7% 37.1% 48.3%
Smoove 19.1% 17.4% 2.0%
Squirt 19.1% 22.0% 18.0%
Allied GRAX 22.0% 18.3% 18.9%
AB Graphene Wax 22.0% 38.3% 24.9%
Cycle Star Gold 22.3% 30.9% 45.1%
White Lightning Epic Ride 22.9% 33.7% 104.3%
Cyclon All weather 24.3% 96.3% 88.2%
Muc Off Hydro Dynamic 27.6% 98.9%
Wend Wax test 2 (dissolved in) 35.7% 33.6%

NO LUBRICANT 90.3%
Finish Line Halo IM wax (*RE-Test TBA) 99.7%
Finish Line Halo Drip wax (¥*Re-Test TBA) 203.4%
Average All lubes 10.8%

*D.A = Re lube applications doubled
*E.A = Extended application intervals




Wet lubricants Extrapolation update - Nov 2024
Average All Wet Block 1 - 10.8%

Block 3.

Average All wet Block 2 = 53.1%
Average all wet Block 3 = 38.8%
Extrapolation =-14.3%

Block 4

Average All wet block 2 = 53.1%
Average all tested wet block 4 = 79.2
Extrapolation = + 26.1%

Block 5

Too small data (only 3)

Use their block 3 wear rate (very optimistic
Extrapolation = use block 3

Block 6 - change to use a 1.5 multiplication on Block 4
Only one wet lubricant has been tested in block 6 - insufficient for data average extrapolation.

Wax drip lubricants Extrapolation update - Nov 2024

Average All Wax Block 1 -9.7%
Average All Wax Block 2 -
Extrapolation =

Block 3.

Average All wax Block 2 =
Average all wax Block 3 =
Extrapolation = -3.0%

Block 4

Average All wax block 2 =9.7%
Average all tested wax block 4 = 39.9
Extrapolation = + 30.2%

Block 5

Average all wax tested block 4 = 39.9%
Average all wax tested block 5 = 23.8%
Extrapolation = -16.1% reduction vs block 4

Block 6

Average all wax tested block 4 = 39.9%
Average all wet tested block 6 = 40.6%
Extrapolation =+ 0.7% vs block 4

Immersive wax (excluding Finish line halo
Block 5 - use block 3
Block 6 - avg all tested = 37.4 - use this except for AB graphen wax - use block 4



