Spark Advance

Total_Spark_Adv - Knock_Ret = Relative_Spark_Adv + Base_Timing.

I understood. With a Max Advance of 42° and an initial of 6° the max crank timing is 48°. The ECM knows that the initial is set to 6° and takes it into account. The .2° extra is because of how the math works and will be clipped. 

RBob. 

Tech Tip: To gain more spark plug clearance, Edelbrock recommends using Champion RC Series plugs such as the RC12YC (P/N 192-49776). They are 0.230'' shorter than a conventional spark plug and have a 5/8'' hex for easier access. 

Spark Advance Info

During crank, the engine is running on the ignition module. It's only after the engine starts, and revs exceed about 400 RPM the the ECM goes active in controlling the spark timing.

generally, 6-8d timing with the EST line disconnected is about right. 10-12 makes for slow cranking hot, and less the 4d in cold weather and the engine just windmills.

I found the ARAP BIN's timing a little extreme for daily driving as well. Tried the AUJM and found it way to mild for daily "performance" driving. The one that worked best for my car was APYP which appears just about in the middle of the ARAP and AUJM timing tables. 

Each car will be different, but I took the ARAP BIN and swapped the timing tables from the other two until I got a good starting base. From there I used the scanner and tweaked the table for optimal performance.

Timing vs. higher compression Q's 

When tuning for a higher than stock compression ratio ( 11.2:1) where should the base/advance timing be altered? What I mean is should the base timing be advanced and the spark tables be less aggressive, or should the base be retarded and the tables be more aggressive or should the base timing be left stock and just set the advance tables????? I'm just looking for a starting point here. If any of you could help it would be greatly appreciated!! Any general rules of thumb?

Higher compression and you'll want less base timing so you can get the thing started.. Then the rest of your timing should be based on lots of driving and logging.. 

Spark Curve

I'll give you a quick way to dial in your spark curve "from scratch" that I have used successfully over the years on a wide variety of engines.. Just make sure the KS is disabled and preferably the fuel is reasonably close. As well, remember that the spark will affect the AF ratio, and may need to be re-adjusted. 

You need to start with a fairly low values (but not ridiculously low) and increase the spark in 1* increments starting from 3,200 and up rpm until you hear detonation. STOP whenever you hear the slightest amount of detonation. You can do the WOT in just 1st or 2nd gear so you don't even need to go that far from your neighborhood to speed up the testing. If you should hit 36*, stop (for now)

Once you hear detonation, then back off 1* (you can later fine tune for that last 1/4*) - that is going to be your maximum from 3,200 to max. Then start decreasing the starting rpm (by 100 rpm) below 3200 rpm until you start to hear detonation. (ie 3,100, then 3,000 etc until you hear detonation) Then back off the spark until it disappears. Then start reducing your rpm by 100 rpm again, until again you hear detonation. Again, back off the spark until it disappears...repeat until you are down around 2,000 rpm.



Some guys like to keep it within a degree or two of knock. 

Here is a basic guide to setting a basic curve.... 
The rule of thumb is that the higher the compression ratio, the less total timing it can handle before detonation, and also the higher octane rating it needs to control detonation. Low octane fuels ignite faster, thus require less timing advance. Conversely high octane fuel can handle slightly more

advance. Dyno testing has shown that most small blocks with 9:1 to 9.5:1 compression make peak HP with 38-42 degrees total advance. Engines with 9.5:1 - 10.5:1 run best with 35-38 degrees total, and above 11:1, should not go higher than 35 deg. total. When using power adders such as nitrous, super or turbo chargers, the timing should be advanced accordingly. (20-24° at WOT total).

Ideally you should keep the initial between 4 and 12 degrees, and the total in the ranges listed above for your compression ratio. For performance driving, the best acceleration comes when total advance is achieved before 2500 rpm.

8d is about the best mechanical, slash module initial timing there is. Much more then that and the motor won't want to crank hot, and much less and the motor windmills when cranking.

22-26 at idle, and cam decides what you'll need.
28-38 at cruise depending on if you want mileage or engine life.
24-42d at WOT depending on how often you want to get inside the engine. Lots of perforamcne can be had at 26-30d total timing.

The timing you see in the Main Spark Table is suppose to be include the Base Timing to derive the Total Spark Advance. However, any spark bias due to the Cold Start, Highway Mode or Power Enrichment will be added to the Main Spark Table to compute the Total Spark Advance. But the Base Timing is included in the Main Spark Table and not added.

For example if your Base Timing is 6* and the Main Spark Table shows 28* at 100 kpa @ 4,000 rpm. Then the Total Spark Advance at 100 kpa @ 4,000 rpm should be 28*. Now if the conditions for Cold Start Bias, Highway Mode or Power Enrichment exist, then these additional values will need to be added to the Main Spark Table to compute the Total Spark Advance.

So, if the conditions for Power Enrichment were met and the P/E Spark Table added 6* @ 4,000 rpm, then your Total Spark Advance should be 34*.

I was looking in my bin last night and discovered that I only have 29.7deg of total timing. I have initial set a 6deg as per the program. The bin reads 23.7deg at 70kpa and above after 3,500 rpm if I am remembering correctly. The Auto X-ray reads 29.7deg at WOT. I also get 42deg at cruise and the highest advance in the bin is 36deg. All of this leads me to believe that the Auto X-ray is reading total advance to be 29.7degat WOT. Isn't normal timing on a small block chevy around 36-38deg total all in by 2,800rpm. My question is this. How much HP do you think I am loosing due to this timing problem? I would guess 50-60hp.

Why guess?

You can easily go out and advance the timing 2 degrees and see if performance improves. If it helps try more if it does not help try less. Tune for the least spark with best performance. You will have to burn a new PROM to get this right. 

You should also understand that you AFR heads should have a much faster burn rate due to chamber shape and improved squish and swirl. I would not be surprised if you see no gain but the only way you will know is to test.

John: If I turn up my initial instead of going into the Prom will there there be any adverse effects? Can I turn up the initial as a short time fix, until I have time to fix the Prom?

If I turn up my initial instead of going into the Prom will there there be any adverse effects? Can I turn up the initial as a short time fix, until I have time to fix the Prom? 

The only thing I can think of is that the spark gap (from the rotor to the cap) will change. This may make an effect of its own that will not be there when you change the PROM. It is best if you can change one thing at a time.

John, the only time that is true is in an ignition system that is triggered by a crank sensor (like in an '83 -'85 lincoln w/302, the distributor tower is nothing but a rotor and the cap sitting on top). The ignition on a sbc is triggered by a pickup in the distributor, when the distributor is rotated this either advances or retards the ignition timing. The ecm has no way of determining how much initial timing is dialed into it, it is basing it's calculations on the initial factory settings. 
(correct me if I'm wrong here) If you have an initial setting of 6 degrees BTDC and you're reading 29 degrees (that's 29 degrees of advance being initiated by the esc) on your X-ray that would be a total advance of 35 degrees.
One sure way to check the advance is with a good old fashioned timing light, preferably one that has the advance dial built into it.

Please allow me to clarify. Everything above is true. I was lazy and assumed since he asked a question about rotating the distributor that I need not restate the above.
 I am sorry for any confusion.

The comment about the spark gap is in addition to also either advancing or retarding the timing. This is why you would be changing two things at once.

(correct me if I'm wrong here) If you have an initial setting of 6 degrees BTDC and you're reading 29 degrees (that's 

The total shown should be the actual advance from the dist plus the initial on the PROM. 29 should be 29 and not 35

One sure way to check the advance is with a good old fashioned timing light, preferably one that has the advance 

This is highly recommended.

All that is in the ECM is 23.7*. I have checked the timing with a dial back timing light. The problem is that if the dial is on 0 and the Set Timing Connector disconnected it reads 6*. If I roll the dial forward to 6 (to read 0* on the timing tape) nothing happens. I have to roll it all the way to 29* to get the timing tab to read O*. I will double check all of this later when I have a friend to help. The other problem is that there is no load on the car when you rev it up to check the timing, therefore it reads 42* the cruise timing. The MAP kpa isn't at 90-100 as in WOT. So you get a false reading. What does a standard timing curve look like. I have the AUJP bin and the vette bin, they have no upper timing in them.

Quickest way to ruin an engine is just tuning to numbers.


The days of 36d timing being the perfect number are long gone.

Tune for performance, and read the plugs.

Ain't no easy answers or short cuts.

WBs, EGTs, accelerometers, all neat and help you along, but you still gotta understand what the plugs are telling ya.

I'm puzzled as to why you are having to dial in 29* on the timing light before you see any result.
As far as setting the timing....you start by using the engine specs to determine a desired total spark advance. Then you have to test and tune from there.



I know this still leaves a wide open area but it is one that only you can fill in the blanks.

Thanks for the advice Rebel. I have 11.2cr and run 92 octane. I will try to set the curve the way you put it and see what happens. I had to go with the compression to make up for the cams overlap. Those AFR heads are extremely efficient also and fight detonation. I have turned initial up to 14* with no detonation but turned it down for GP. I am going to leave the initial at 6* and tune from there. I am puzzled as to why the timing light does that too. I may have been drunk when I was looking at it and became confused.
 I will check it again when I have time.

there are some things to consider. 

Low compression engines like more timing to make up for the lack of cylinder pressure. 

a high compression engine will enjoy the same power with less timing and with race gas detonation isn't a factor. however you could probably pick up a few tenths by reworking that spark curve for more cylinder pressure as the crank passes TDC. 

there are alot of advantage to running maf better fuel trim. why mess with a 3d table ? I'm not saying i dislike S/D i run it on my Honda. Just if you don't need it why bother ? 

the timing is interesting have you looked to see what your running as the maf reaches 255 grs/sec ? id bet there more spark retard there than you think. 

Timing Load vs rpm


rpm



load


32     48    64     80    96   112  128  144 160  176 192   208

4800
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
4400
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
4000
20.0 20.0 29.9 29.9 29.9 29.9 27.1 26.0 23.9 20.0 20.0 20.0
3600
20.0 29.9 40.1 38.0 35.9 34.1 34.1 28.1 26.0 23.9 20.0 20.0
3200
29.9 34.8 40.1 40.1 40.1 38.0 35.9 32.0 29.9 26.0 22.1 20.0
2800
41.1 41.1 41.1 41.1 40.1 39.0 38.0 35.2 34.1 28.1 22.9 21.1
2400
43.9 43.9 43.9 43.9 41.8 41.1 38.0 34.1 32.0 28.8 25.0 23.9
2200
46.1 46.1 46.1 46.1 46.1 43.9 41.1 41.1 39.0 28.8 25.0 23.9
2000
48.2 48.2 48.2 47.1 46.1 45.0 43.9 41.1 38.0 30.9 28.1 26.0
1800
48.2 48.2 48.2 47.1 47.1 46.1 43.9 41.8 36.9 30.9 28.1 27.1
1600
48.2 48.2 48.2 47.1 47.1 46.1 43.9 41.1 35.9 30.9 27.1 25.0
1400
48.2 48.2 48.2 47.1 47.1 43.9 43.9 38.0 29.9 27.1 25.0 22.9
1200
47.1 47.1 47.1 46.1 41.8 41.1 38.0 30.9 26.0 22.9 22.9 22.9
1000
47.1 47.1 47.1 45.0 40.1 39.0 38.0 30.9 26.0 23.9 23.9 23.9
800
47.1 47.1 47.1 45.0 40.1 39.0 38.0 30.9 27.1 27.1 27.1 27.1
600
47.1 47.1 47.1 45.0 40.1 39.0 38.0 33.0 33.0 33.0 33.0 30.9
400
47.1 47.1 47.1 45.0 40.1 39.0 38.0 35.2 35.2 35.2 35.2 35.2


the lv8 208 column could use some work id be willing to bet that with the optimized cylinder pressure that you'd pick up some et for sure. 

the other thing to think about is the maf itself. how is it behaving and responding to air flow ? are you maxing it out ? hard to say. unless you've hit 5.10 volts i doubt you've really maxed it. i think people often mistake the LV8 for the maf reading. its pretty easy to hit and lv8 of 255 but watch the maf voltage. redoing the last maf table will also help. BSing the injector constant will allow you to do that. the ecm is only spitting out what the MAF tables tell it.

For a street engine you want to run the least amount of timing consistent with max performance. Not the greatest amount. There is a serious difference between the two. WAY too often guys get caught up in the more the better timing situation, and then bump up the fuel. That can add up to masking the knock sensor, and then knock the corners off of the pistons.

When I was checking mine, 'cause I didn't know either, I set the laptop on a step ladder next to the vehicle, ran the serial and power to it, and set it to display spark advance. Changed NOTHING on the vehicle, as I wanted to know that it worked as it would normally work, or that it didn't and needed fixed. Ran the ALDL through a 100 foot extension cord, 'cause it was handy. Worked.
Ran the engine to about 4K RPM or so, but without a load. Don't have a chassis dyno at home. ( yet. HA ! )
Turned out that wasn't necessary. If the light agrees at 1K, it'll agree at 6K. ( unless you've got slop in dist drive gear, or that sort of thing )
Also, took a bit of masking tape around the damper, and marked off every ten degrees all the way around. Didn't know for sure what would be needed, so covered it all. Don't have a set-back light, which would have made it harder anyway.
Mine was off by about 10 degrees, which was then traced to the way the XDF and the ADS files had been setup by whoever authored them.
Now, mine work my way, which is pretty much what you want.
Then, when the spark didn't do what I thought it should in the logs, at least I knew it wasn't a log error. BIG help, that !

About 98% of what I know about ECM timing logic, ads files, and xdf files, came from two places.
1. The stuff some guy named Rauscher wrote about. 
 ( thanks, Bob )
2. That hour or so in the garage with a timing light.

Quote:

	Originally posted by LBSZ28BLOWN 
Rbob,
My question was probably confusing.

My question is Why dose the ANHT.bin have entries in the
Spark adv. tables greater than the Max spark adv. setting
in the Constants.

If the Max Spark Adv. in the Constants is set at 41.8
why are there entries in the Main Spark Adv. table of 48.2. 


I understood. With a Max Advance of 42° and an initial of 6° the max crank timing is 48°. The ECM knows that the initial is set to 6° and takes it into account. The .2° extra is because of how the math works and will be clipped. 

RBob. 

