MORE AXYS 800 HO COMPARISONS

The Polaris Axys 800 HO engine is proving to be a fast, reliable sled but with differing opinions
among owners on what is optimal shift RPM. Some guys get good acceleration with revs around
8100-8300, and others need to pull revs much lower. Now that we’ve dyno tested/ tuned five
Axys 800 HO’s, these results will explain the difference in those opinions.

Having dyno tested stock sleds for 28 years on this accurate, repeatable SuperFlow equipment, I
can comfortably submit that it’s typical for stock engines to be within less than 1% of each
others’ power levels.

For demonstration, I went through the DTR database and came up with these four late model
Arctic Cat 800 dyno tests. Two were the out-of-the-crate 2014 and 2015 stockers D&D brought
here for the AmSnow NY Shootouts, and the other two are 2014’s owned by the Kaczor brothers
that we used for the two Cat muffler shootout sessions last winter. This is typical of the
repeatability we get with stock sleds—differing pipe center section temperature and it’s effect on
the speed of sound will determine the RPM where peak HP occurs. But subtle differences in
peak HP RPM usually don’t have much effect on actual HP.

If fuel, A/F ratio and air quality and conditions are constant, and the coolant and pipe center
section temperatures are monitored and are identical, then any given two-stroke engine will
repeat perfectly. Differences in HP from engine to engine are the result of “stacking
tolerances”—a few tenths of a degree, a few thousanths here and a few thousandths there in
engine and exhaust system component dimensions can add up to result in one engine being
perhaps 1% more powerful than another. That’s why the Hentges Racing engine guys Tim
Bender and Sean Ray always used one engine for doing the many 1000’s of dyno tests they ran
here as they modified and grew the Polaris 600 snowcross race engines’ output, gradually, from
150 to 170+ HP (as documented on this website on 5/6/2012). For them, a few tenths of a HP
was critical—so they always liked to begin a new session, exactly where the prior session ended!

On these four Arctic Cat 800 tests, nothing was monitored except fuel flow—pipe temp is
important because we don’t get max timing with these Cats until pipe center section probes are
close to 1000F. And on those occasions when pipe temp is measured either by a special dyno
EGT probe or monitoring the Arctic Cat diagnostic software, I hold the engines on the dyno at
WOT at 6499 RPM for the count of about four seconds before beginning the acceleration tests as
the temp climbs to @700F—then the temp will hit @1000F as we hit the HP peak RPM. So
when I do tuning on these engines without the benefit of actual measuring of temperatures, I just
count to “one thousand four” at 6499 RPM WOT before beginning the test. That’s not as perfect
as monitoring the actual temperature, but does the job quickly, accurately enough, and dandily
for most sled tuners without spending valuable hours dealing with diagnostic hookup/
monitoring.

So here is the data from the four different Cat 800’s—HP peak RPM varying 100 or so, but peak
HP with /2%. The lower lines are intake air temp during each test.
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In reviewing the five Axys 800 HO engines that I’ve tested so far, they appear to be very
different. And of these five, I used Digital Wrench to monitor engine conditions on every one but
the 0 mile AmSnow Shootout sled brought here by the Fun Unlimited guys. And I’m certain that
all tests shown are with coolant @120F and pipe temp @ 1000F, and we have these strangely
differing HP curves that’s not yet explainable!

In order of their HP, Heath’s Axys now has 100+ dyno tests and 1200 miles—all with VES oil—
and with a great pile of HP from 8000-8300 RPM. And, when we began Heath’s breakin session
last fall his HP curve was vitually identical to the 0 mile FU sled and Brock’s 2200 miler. But
gradually, as we did dyno test after test, that peak HP RPM slid higher and to the right. Here’s
Heath’s engine on this test:

EngSpd STPPwr STPTrq BSFA B FulA B LM1Air LamAF1 AirinT DenAlt
RPM CHp Clb-ft Ib/hph Ibs/hr SCFM Ratio degF Feet

6500 101.6 82.1 0.572 59.2 192 15.70 19.2 -2184
6600 103.3 82.2 0.564 59.4 191 15.58 19.2 -2187
6700 105.8 82.9 0.553 59.6 191 15.55 191 -2191

6800 108.1 83.5 0.548 60.3 193 15.53 19.1 -2193



6900 110.9 84.4 0.545 61.5 195 15.38 19.1 -2195

7000 113.6 85.2 0.544 62.9 199 15.36 19.1 -2196
7100 116.1 85.9 0.563 66.6 213 15.50 19.1 -2196
7200 119.4 87.1 0.581 70.7 224 15.38 19.0 -2198
7300 1254 90.2 0.586 74.9 225 14.56 19.0 -2200
7400 131.9 93.6 0.573 77.0 223 14.05 19.0 -2201
7500 136.4 95.5 0.582 80.8 232 13.95 19.0 -2202
7600 140.3 96.9 0.600 85.7 238 13.46 19.0 -2204
7700 143.6 97.9 0.600 87.8 234 12.96 18.9 -2207
7800 146.6 98.7 0.596 89.0 235 12.82 18.9 -2208
7900 150.2 99.9 0.581 88.9 237 12.93 18.9 -2210
8000 153.8 101.0 0.558 87.6 237 13.14 18.9 -2211
8100 156.0 101.2 0.547 87.0 238 13.30 18.9 -2212
8200 156.4 100.2 0.536 85.6 237 13.45 18.9 -2212
8300 154.9 98.0 0.534 84.3 235 13.55 18.9 -2212
8400 148.2 92.7 0.535 80.9 227 13.62 18.9 -2215

Next in line is the previously low HP Axys owned by my cousin-in-law Bill Rogers, who
couldn’t get more than 83 MPH out of the sled with poor acceleration. His dealer Precision
Power Services in Spencerport NY used their good running demo sled as a donor, and swapped
everything from fuel system, exhaust system, reed cages, EV servo motor, and even bought a
new wiring harness and the sled would still not go over 80 MPH in their test area behind the
shop (but their good sleds would run 90-95 MPH there). Meanwhile, it should be noted here that,
early on, Polaris had offered to buy the sled back so THEY could troubleshoot and figure out the
problem (and help them in case they encountered other similarly troublesome machines). Bruce
from Precision figured he’d do Polaris a favor and figure it out himself! He finally swapped sleds
with Bill Rogers—giving him title to the great running demo sled that they had been loaning him
while they worked on his sled—and he bought Bill’s sled to be able to decipher the malady.
Bruce autopsied the engine and nothing was awry there. He replaced the good looking pistons
and rings with new ones after refinishing the bores with a Sunnen hone per Polaris’ instructions.
Still low HP—poor acceleration and low MPH in their test field. Finally, Bruce reports that he
mechanically jammed the valves wide open and though it ran poorly at low speed, it would now
run 90-95 MPH in the field! With the problem seemingly isolated he made a valve position
indicator out of a 2’ length of 1/16” welding rod—one end looped around the EV actuator arm
(between the arm and EV cable end) and secured with a small tie-wrap and slid out the right side
bellypan through a starter bolt hole. A piece of rubber hose was duct taped to the A arm and a
small duct tape flag was attached to show when the valves were fully open. Brilliant MacGuyver
engineering! I had to include these photos:
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Finally, Bruce says was able to get the valves to fully open by resetting the TPS WOT voltage
from 4.42 down to 4.38. My engineering friends at Polaris suggest that the uncooperative valves
should have thrown a code and that changing TPS setting like that could not change valve
opening like that. But all of this messing around by Bruce finally resulted in a perfect running
machine, with great HP and speed in the field. Yes, he could have sent it back to Polaris and
gotten a replacement, but what started out as a quest to make a happy customer out of Bill
Rogers became sort of an obsession to figure out the problem himself. I say congrats to Polaris
for wanting to buy it back for themselves to diagnose, and congrats to Precision for taking proper
care of Bill and for being tennacious in doing it themselves. Here’s the Precision Power

machine, shown now as 0 miles, but really has 50 miles (at WOT in their test field) on the new
pistons and rings and out of breakin mode due to the miles on the chassis. It’s within 3-4 HP of




Heath’s perfectly broken engine, and ought to improve with hard miles on VES oil. Also for the
first time we have accurate airflow readings that were achieved by spraying Flex-Seal on the
porous airbox side duct and modifying it to fit the dyno airflow meter (and donated to DTR for
future use). We would use that same airbox on Brock’s Axys tested the same day. Also we
seemed to pick up a few HP on this engine after doing some series of hard dyno runs back to
back—sort of like when we were breaking in Heath’s engine earlier. This was the data after 12
hard dyno runs:

EngSpd STPPwr STPTrg BSFA B FulA B AFRA_B LamAF1 Air_1s DenAlt
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio Ratio SCFM Feet

6500 100.6 81.3 0.545 54.2 15.30 15.32 181.0 -493
6600 102.3 81.4 0.575 58.0 14.46 15.02 183.3 -490
6700 104.5 81.9 0.574 59.2 14.37 14.60 185.8 -489
6800 107.5 83.0 0.564 59.8 14.50 14.24 189.6 -488
6900 110.4 84.1 0.557 60.8 14.53 14.14 192.9 -487
7000 113.5 85.2 0.547 61.3 14.78 14.17 197.9 -486
7100 116.4 86.1 0.560 64.4 14.41 14.23 202.6 -484
7200 120.4 87.8 0.591 70.2 13.73 13.81 210.7 -483
7300 124.3 89.5 0.592 72.7 13.62 13.30 216.2 -481
7400 129.1 91.7 0.594 75.7 13.48 13.12 222.9 -480
7500 133.4 93.4 0.598 78.8 13.23 13.17 227.6 -479
7600 137.8 95.2 0.616 83.9 12.70 12.97 232.6 -478
7700 141.4 96.5 0.633 88.4 12.28 12.52 2371 -478
7800 143.8 96.8 0.627 89.1 12.36 12.39 240.5 477
7900 146.4 97.3 0.611 88.4 12.67 12.48 244.6 -476
8000 149.5 98.2 0.590 87.1 13.02 12.69 247.6 -A77
8100 152.0 98.6 0.564 84.7 13.50 12.91 249.9 -476
8200 152.8 97.9 0.546 82.4 13.94 13.09 251.0 -475
8300 150.7 954 0.549 81.7 14.05 13.22 250.7 -474
8400 135.7 84.9 0.598 80.1 14.14 13.25 247.5 -472

Once again, we have one of Todd’s Axys (listed in the graph as “post-breakin”) tests with 1200
miles on it. His HP peaks at higher RPM than Heath’s or Precison’s and has way less HP than
either. Revs are correct, but HP is low. But it turns out that Todd’s been using non-Polaris
injector oil since new—some generic stuff that he buys at Walmart. Could that be the cause of
his low HP? Remember the Blue Marble vs Polaris oil test that I did on this website on 4/2/2005?
Todd is a pal of mine, but I must ask him if he uses Walmart no-name oil in his 250 HP turbo
Harley Vrod!

EngSpd STPPwr STPTrg BSFA_ B FulA_ B STPCor AirinT DenAlt  ElpsTm
RPM CHp Clb-ft Ib/hph Ibs/hr Factor degF Feet Secnds

6000 86.0 75.3 0.666 55.8 1.023 30.5 -230 0.54
6100 87.6 75.4 0.657 56.1 1.023 30.5 -225 1.14
6200 89.8 76.1 0.645 56.4 1.023 30.6 -223 1.54
6300 93.0 77.5 0.620 56.2 1.023 30.6 -223 2.04

6400 96.1 78.8 0.610 57.1 1.023 30.6 -223 2.49



6500 98.5 79.6 0.622 59.7 1.023 30.6 -220 2.88

6600 100.8 80.2 0.623 61.1 1.023 30.6 -217 3.23
6700 103.2 80.9 0.615 61.8 1.023 30.7 -216 3.63
6800 106.0 81.9 0.596 61.6 1.023 30.7 -216 4.09
6900 108.6 82.7 0.579 61.3 1.023 30.6 -217 4.49
7000 111.0 83.3 0.581 62.8 1.023 30.7 -216 4.88
7100 113.5 83.9 0.593 65.6 1.023 30.7 -215 5.14
7200 118.0 86.1 0.633 72.8 1.023 30.6 -217 5.62
7300 123.0 88.5 0.632 75.7 1.023 30.6 -219 6.04
7400 126.9 90.1 0.623 77.0 1.023 30.6 -222 6.36
7500 131.8 92.3 0.627 80.4 1.023 30.5 -225 6.90
7600 135.1 93.4 0.639 84.1 1.023 30.5 -228 7.31
7700 137.2 93.6 0.643 86.0 1.023 30.5 -228 7.67
7800 139.3 93.8 0.643 87.3 1.023 30.5 -225 8.10
7900 141.9 94.3 0.628 86.7 1.023 30.5 -224 8.49
8000 144.4 94.8 0.601 84.6 1.023 30.5 -225 8.91
8100 146.7 95.1 0.582 83.2 1.023 30.6 -224 9.36
8200 148.0 94.8 0.572 82.5 1.023 30.6 -223 9.84
8300 147.6 93.4 0.572 82.1 1.023 30.6 -223 10.25
8400 143.5 89.7 0.587 82.0 1.023 30.6 -221 10.74

And here is test data from Canadian Brock R’s Axys 800 HO with 2200 miles on it, sold and
serviced by Todd Parsons’ Polaris dealership Go Performance in Dorchester, Ontario. Brock’s an
old dragracer, and a savvy clutch person (which I, thankfully, am not) and he was intrigued that
his Axys runs best in the field shifting at 7800 and sliding up just to 8000 and no higher—how
come others report best top end at 82-8400? One pull on the dyno showed that Brock’s engine
signs off hard after 8000 RPM! We had Digital Wrench monitoring the engine, and we surely got
the pipe temperature to 1000+ like we did with the Precision sled done a few hours earlier on the
same day. But here’s another twist—Brock has been running Legend mineral based injector oil
since new. And note that Brock’s airflow is the same as the Precision engine which was tested
with valves positively wide open (as we could watch the duct tape flag on the welding rod
indicator touch the end of the hose support at 7200!). And we would notice later how identical
Brock’s HP curve was to the Fun Unlimited brand new AmSnow Shootout sled that we tested
last december. WTH [heck]? Brock’s sled was run on 0% ethanol 91.3 octane pump gas, and
ECU set for non-ethanol.

EngSpd STPPwr STPTrg BSFA_ B FulA B AFRA_B LamAF1 Air_1s DenAlt
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio Ratio SCFM Feet

6500 103.3 83.5 0.542 55.2 15.72 15.62 189.5 -365
6600 104.7 83.4 0.554 571 15.35 15.68 191.5 -364
6700 107.2 84.0 0.575 60.7 14.72 15.46 195.2 -366
6800 109.8 84.8 0.578 62.5 14.63 15.23 199.6 -366
6900 113.0 86.0 0.573 63.8 14.76 14.90 205.6 -366
7000 116.2 87.2 0.561 64.2 14.90 14.74 209.1 -367
7100 118.8 87.9 0.565 66.2 14.79 14.76 213.8 -367

7200 122.5 89.4 0.586 70.7 14.25 14.57 2201 -366



7300 129.3 93.0 0.602 76.6 13.59 13.78 227.4 -366

7400 134.7 95.6 0.588 78.0 13.62 13.37 232.0 -366
7500 138.9 97.3 0.578 79.1 13.68 13.25 236.2 -364
7600 142.7 98.6 0.588 82.6 13.32 13.05 240.5 -364
7700 145.0 98.9 0.613 87.6 12.77 12.66 2443 -362
7800 146.3 98.5 0.621 89.4 12.68 12.42 247.6 -361
7900 147.2 97.9 0.618 89.6 12.78 12.50 250.2 -361
8000 147.6 96.9 0.617 89.7 12.88 12.76 252.4 -359
8100 146.1 94.7 0.614 88.3 13.15 13.05 253.8 -358
8200 134.5 86.2 0.668 88.4 13.09 13.34 252.7 -356
8300 118.2 74.8 0.705 82.0 13.52 13.38 242.0 -355

Finally, here’s Bill Lutz’ Fun Unlimited Axys 800, 0 miles and in breakin-mode, with HP curve
eerily similar to Brock’s 2200 miler. The test file name is “AS14PolAxys800-6" which is Jim’s
shorthand for “American Snowmobiler 2014.....test #6”. I can’t recall if this one is in ethnol
mode, but I believe it had 5% ethano ful in the tank. And Bill Lutz reported that this sled ran
8000 RPM at the AmSnow (I documented that talking to the driver at the AmSnow Shootout last
Dec) and now after breakin miles the fellow who bought the sled says the revs have climbed to
8200 without touching the clutches!

EngSpd STPPwr STPTrq BSFA B FulA B STPCor AirlnT DenAlt  ElpsTm
RPM CHp Clb-ft Ib/hph Ibs/hr Factor degF Feet Secnds

6500 103.9 83.9 0.536 54.6 1.018 39.3 -125 0.61
6600 105.6 84.1 0.543 56.2 1.018 39.3 -125 1.1
6700 108.2 84.8 0.555 58.8 1.018 39.3 -125 1.59
6800 1111 85.8 0.564 61.4 1.018 39.3 -125 2.04
6900 113.9 86.7 0.559 62.4 1.018 39.3 -125 2.44
7000 116.7 87.5 0.552 63.1 1.018 39.3 -125 2.85
7100 119.6 88.5 0.559 65.6 1.018 39.3 -125 3.25
7200 122.7 89.5 0.573 68.9 1.018 39.3 -124 3.52
7300 128.9 92.7 0.592 74.8 1.018 394 -122 4.01
7400 134.6 95.5 0.591 78.0 1.018 394 -121 4.39
7500 139.3 97.5 0.609 83.1 1.018 39.4 -121 4.85
7600 1421 98.2 0.631 87.9 1.018 39.4 -121 5.30
7700 143.4 97.8 0.650 914 1.018 394 -120 5.80
7800 143.9 96.9 0.645 91.0 1.018 394 -119 6.18
7900 144.4 96.0 0.627 88.8 1.018 39.4 -118 6.52
8000 145.3 954 0.606 86.3 1.018 39.5 -117 6.93
8100 145.3 94.2 0.593 84.4 1.018 39.5 -116 7.44
8200 139.0 89.1 0.610 83.1 1.018 39.5 -115 8.14

8300 114.2 72.3 0.734 82.0 1.018 39.5 -112 9.12



Five different 2015 800 HO engines
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Having followed some of the internet postings on Hardcore Sledder, I’ve noticed some
discussion regarding “HP fade”. I’'m not sure what that refers to, but we did do a series of repeat
dyno tests on the Precision Axys—beginning with the coolant at close to 120F and the final test
ending at 176F as indicated by the digital wrench. As expected, HP dropped a bit as both coolant
and pipe temperature climbed. Volumetric Efficiency % and airflow CFM drops as intake air is
preheated more by rising crankcase/ cylinder/ head temps, and the rising exhaust system metal
temperature prevents the cooling/ volume reduction of exhaust gases which effectively increases
the “restriction” of the pipe. Often the “tighter”, hotter pipe will be more optimal in terms of
backpressure. So some of the airflow/ HP loss due to the hotter engine can be offset by the more
optimal hotter pipe! But in the case of this sled, there was very little HP drop, or “fade” even on
these back to back hot dyno tests. My engineering contacts at Polaris suggest that at some high
coolant temperature (surely higher than 176F) the 800 HO engine will protect itself by closing
down the exhaust valves which would surely create this “fade” that people talk about. But
anyone silly enough to be operating at WOT at 180 F+ coolant temp needs protection from
themselves.



Effect of engine temp on airflow/ HP
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We’re not done with this! There’s more to come.

Another pal of mine Dave Mitchell has complained about his Axys being slow—no faster than
his friend’s Polaris 600, and he’s bringing his sled here on 3/23 for a quick dyno test before
bringing it to Polaris dealer (and great guys) JanCen in Buffalo NY for a spring tuneup/ storage
prep. I’'m planning to slide his sled up on the table, pop his clutch and connect the rubber-
dampened driveshaft to the crank taper, no airflow or fuel flow meter—maybe just the wideband
A/F probe inserted, proctoscope-like into the muffler outlet. Is his clutching goofing up his HP,
or is his HP goofing up his clutching? We’ll find out Monday. And, if this is quick and easy like
I think it will be, it might be a $150 snapshot of the HP/ HP curve.

And our new Canadian pal Brock is annoyed that Heath has 8§ more HP than he does—now he’s
planning to ditch the mineral oil, hone his cylinders like Bruce did, and replace his rings and
pistons with brand new ones. Then he wants to come back to DTR for a breakin-session on VES
oil like we did with Heath’s last fall. Stay tuned!

One final note here—I feel a little bad that so many consumers think that their Axys’ are 160 HP
based on my testing with Polaris-supplied “broken-in” ECU, and the article Kevin Cameron and
I did for American Snowmobiler mag. But if you aren’t a member of DTR you just don’t get, as
Paul Harvey used to say, “the REST of the story” (only us old people know who radio guy Paul
Harvey is). But remember, even at 145-146 HP pre-breakin the Fun Unlimited Axys 800 was
way quicker than the other 150+ HP sleds at the American Snowmobiler/ DTR NY Shootout.



Here it is so far, and the story continues. And thank all of you DTR members for not cutting and
pasting this data on the internet! Go ahead, talk about this important info! Share it with your
pals! But the truly informed need to be members here to support all of this research, and to help
us root out the facts.

Jim Czekala
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