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Black smoke & the GM 6.5 Turbo Diesel FAQ

A topic that regularly rears is head here in the 6.5TD forum is
“How can I make my 6.5 smoke like crazy?”, or alternately “My 6.5
is pouring out black smoke, how can I make it stop!”. This post
aims to provide information relative to both sides of the question.

This is a long post that details not only intentional smoke, but
also unintentional smoke..and how to remedy common issues
that might cause it.

PLEASE KEEP THE COMMENTS CONSTRUCTIVE AND CLEAN.
Although this thread is a sticky and has (initially) been left open
for constructive comments it WILL be locked (and junk comments
deleted) at the first indication of the thread going sour. It’s better
if it’s left open for questions and comments as opposed to being
locked down, so please think before you comment!

So, lets get started.

“I want my 6.5 to smoke like crazy! Tell me how!”

Think twice. Ideally, you don’t want smoke from your 6.5. Why?
The architecture of the 6.5 does not tolerate the underlying
reasons behind smoke well - best scenario, you just waste a
bunch of fuel and potentially annoy those around you, but worse
case, you destroy your engine, and I’ll explain why shortly.

But wait!

“Waste fuel” you say? I thought smoke=more fuel=more
power!

It’s simply not true. A properly running diesel engine takes a
measured amount of fuel, adds a measured amount of air to said
fuel, and burns it efficiently - ideally you should see no smoke at
all, and on the 6.5 specifically, this is what you want. If you ARE
seeing smoke (intentionally or otherwise) it means that your
mixture of fuel and air is somehow incorrect and your engine is
running inefficiently. No diesel engine is *designed* to smoke -
the only difference is that some tolerate it better then others.

Making smoke on the 6.5 doesn’t equate to somehow having
added more fuel - all that is happening is the engine is receiving
the same amount of fuel but the amount of air being fed to the
engine has decreased. The fuel and air charge load are no longer
balanced properly, the engine cannot burn it’s fuel properly, and
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you get smoke and no increase in power - to the contrary, on
most diesel engines (the 6.5 included) you will likely *loose*
power by running an inefficient mixture that causes smoke, not to
mention that you’re effectively just pumping your hard earned
money out the tailpipe in the form of unburned fuel.

Making smoke unintentionally may occur for several reasons, the
most common being the turbocharger failing to provide an
adequate level of boost which I will touch on later.

Simply put, here’s the facts:

1/ Black smoke does NOT equal power. It simply equals wasted
fuel since black smoke is the primary indicator of unburned fuel
passing through your exhaust. Just because you saw a tractor pull
one day where the tractor was belching black smoke like a
chimney doesn’t mean it was the most powerful diesel at the pull
- another diesel emitting nothing but heat plumes could be
making just as much power, likely more. Black smoke = show, not
power.

2/ On the 6.5 black smoke equals soaring Exhaust Gas
Temperatures, or EGT’s. The 6.5 is particularly sensitive to high
EGT’s due to it’s IDI (indirect injection) architecture. Other diesels
use direct injection which tolerates high EGT’s much better. What
does all this mean? Basically, if you let EGT’s soar out of control
(and black smoke will do it REALLY fast) you will start to melt
parts on your 6.5 including valves, pistons, or your turbocharger,
to name a few. It can happen FAST, and it can happen to you.

Further to the information above, it’s the opinion of many diesel
owners (and forum members here) that black smoke isn’t
appropriate regardless. While some people think it’s “Cool”, or
“Looks good”, the public at large simply see it as another filthy
diesel truck that they can’t wait to get away from. Smoking out
the pedestrians at a traffic light or making the cars behind you
fight to see the road is doing the diesel community in general a
huge disservice, so please consider that you are putting forth a
terrible image despite how “Cool” you might think it looks.

If you insist on making smoke anyways, here’s some common
sense guidelines:

1/ Do it somewhere where pedestrians don’t have to breathe it.

2/ Do it somewhere where traffic isn’t going to be blinded by it.

3/ Do it somewhere where ideally the public isn’t even going to
see you and further harden their opinions on diesel engines
being dirty, smelly filthy beasts.

4/ Especially on the 6.5TD, you need a pyrometer before making
smoke. A pyrometer is a gauge that measures the temperature of
your exhaust gasses and is typically used by diesel owners who
tow large trailers and need to monitor their (properly running)
diesels while pulling large grades. For the purpose of smoking,
Installed properly it can be the difference between melting your
engine or “rolling coal” safely. It should be installed pre-turbo
(not after the turbo on the downpipe), and it must be fast-acting
so you can see spikes as the occur quickly. An improperly
installed pyro that doesn’t reflect temperatures accurately or
quickly can be useless against helping you save your engine.

On the 6.5 it’s commonly accepted that 1200 degrees farenheit is
the absolute top end of what’s safe for EGT’s. 1100 is safer and
includes a margin of safety.

Any more and you’re risking your engine, simple.
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So, back on track - the next common “But why not?” question.

My friend with a Cummins smokes like crazy, why can’t I?

Long story short, as mentioned, other diesel engines tolerate it
better. The 6.5 can not. You can not treat a 6.5 like a Cummins or
a Duramax - although they all burn diesel fuel, not all diesel
engines are the same, and this is one easy example of how the 6.5
cannot be compared to the others.

Being able to tolerate it aside, again ask yourself if it’s really
worth it. Your buddy’s Cummins or Duramax isn’t making any
more power for having made all that smoke, so other then your
personal view that it “looks cool” (which as mentioned very few
share) is it worth the expense of the extra fuel they are burning?

But the semis rolling up and down the roads all smoke like
crazy!

Not anymore. When I started driving class-8 commercial trucks in
the early 90’s, as a brand new commercial driver I was operating
late 80’s equipment - all mechanical engines, no computers. They
smoked - sometimes just a little, sometimes allot, but even then
companies equated black smoke to wasted fuel and would do
what they could to minimize it.

The reality today is that commercial trucks manufactured within
the last 10 years are difficult to create smoke with. Anything
within the last 5 years, even more difficult. A commercial truck
manufactured since the introduction of DPF (Diesel Particulate
Filters) are 100% IMPOSSIBLE to smoke.

In short, the days of seeing a tractor trailer rolling down the road
with thichk black streams of smoke rolling out of the stacks is
now relegated to the history books, and very few of us miss it.
Join the crowd.

Okay, but I’m going to turn up my pump or add a chip, THEN
smoke = power, right?

Nope, if you add a custom programming chip or turn up your
injector pump (on non electronic IP 6.5’s) you should STILL not
have any smoke if your setup is ideal. When you add more fuel
you also need to add a corresponding amount of additional air,
something that is typically automatically taken care of by the
programming on your new power chip to increase boost by the
turbocharger. Now that you’ve added more fuel AND more air
you WILL make more power...but still without any smoke!

Ok, Ok..I get it. How about a LITTLE smoke?

It’s not uncommon to get small amounts of black smoke on a
diesel due to “Turbo Lag”. Turbo lag occurs during the brief
period between the engine being at one RPM or power load and
suddenly being asked for more. Typically, this is the scenario:

1/ Your sitting at a traffic light at idle.
2/ Light turns green and you mash the accelerator pedal.
3/ The engine immediately receive a load of fuel but the turbo
hasn’t caught up! Turbo lag!
4/ For a split second you get a puff of black smoke while the
exhaust spools up the turbo.
5/ The turbo catches up, provides proper boost levels, and away
you go..with no smoke.

This scenario can (at least on the 6.5 specifically) be avoided if
you make sure your exhaust pre-turbo is absolutely positively
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1000% sealed (again, I will address this later), but even if it is
occurring it won’t hurt your engine so long as it’s not excessive.
Again, even with turbo lag you should only see a puff of black
smoke and it should clear up almost as immediately as it starts. If
it continues to pour smoke as long as you keep your foot into the
pedal then you have issues.

So, my 6.5 is smoking like crazy, but I don’t actually WANT it
to - Help!

Okay, lets step back and look at things from a different
perspective. We’re no longer *trying* to make smoke, but lets
address clearing up *unwanted* black smoke.

Black smoke, despite how bad it is for the 6.5 is also not an
uncommon problem. Thankfully, it’s often not a very complicated
fix, but for all the reasons I addressed above (specifically,
potentially melting your engine!) if you have unwanted black
smoke you really should address it quickly.

The most common reasons for black smoke on the 6.5?

1/ Turbocharger malfunction
2/ Insufficient boost levels
3/ Wastegate failure
4/ Leaking pre-turbo exhaust.

Issue #1 (Turbocharger Malfunction) can be physical failure of the
turbocharger. If the impeller assembly has been damaged
(possibly by uncontrolled EGT’s!) or is simply worn out the turbo
cannot spool up as required, and no spool = no boost. No boost
= incorrect fuel mixture = black smoke.

Issue #2 (insufficient boost levels) is the most common issue and
is almost always directly related to #3 and #4 - a failure of the
wastegate to operate correctly, or a large pre-turbo exhaust leak
that is providing insufficient levels of hot exhaust to spool the
turbocharger.

Issue #3 specifically is often caused due to a failed vacuum pump.
Most models of the 6.5 engine use a vacuum pump which is
connected (via an electronically controlled valve) to a vacuum pot
on the turbocharger - this vacuum pot moves a physical lever
which opens and closes a gate (the wastegate) inside the
turbocharger that normally regulates the boost levels being
provided to the engine. When the engine calls for more boost
this gate closes and the turbo spools up to a high RPM and
provides more boost to the engine. When lower boost levels are
called for the vacuum pot is commanded to open the wastegate,
the gate opens and exhaust bypasses the turbocharger and boost
levels drop.

However, if the vacuum pump fails or the vacuum for some
reason fails to make it to the vacuum pot as required (or the pot
itself has failed) the wastegate does not close as commanded -
this results in the engine making insufficient boost levels,
resulting in smoke.

The solution to this specific problem is often simple - search the
forums for “Vacuum Pump” or “Wastegate solenoid” to read
countless threads on the issue and remedies for such.

Issue #4 is also not uncommon. Because of the fairly low
efficiency of the turbocharger on 6.5 engines they do not tolerate
exhaust leaks well. A turbocharger requires engine exhaust to
drive the vanes that spool the turbo and in turn make boost. If
the exhaust has a leak *before* the turbocharger this suddenly
lowers the amount of exhaust being fed to the turbocharger,
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resulting in lower turbocharger RPM’s, ultimately leading to low
boost levels..and the vicious circle is complete resulting in black
smoke.

Common reasons for pre-turbo exhaust leaks? The easiest to
diagnose and discover is the crossover pipe - this pipe takes
exhaust from the drivers side exhaust manifold and feeds it under
the engine and back into the passenger side exhaust manifold
where it is eventually fed to the turbocharger. This pipe is a
common spot for rust holes or failure of the “Donut” seals where
it meets the manifolds. I have previously wrote a very detailed
post on this subject which you can find here:

http://www.dieselplace.com/forum/showthread.php?t=386927

Other issues causing pre-turbo exhaust leaks can be the joint
between the turbocharger and the passenger side manifold itself,
or exhaust manifold gaskets that have blown out and are now
leaking right at the block.

Some issues are easier to fix then others, but once you diagnose
exactly *where* your leak is post a new thread in the 6.5 forum
(or search) and you’ll find solutions.

So, there you have it - a fairly in depth (but not exhaustive) look
at the GM 6.5 Turbo diesel and black smoke.

Like it or not, black smoke and the 6.5 do NOT mix. If your goal is
to have a properly running (and fuel efficient) 6.5 that will have a
long lifespan it’s important to remedy any issues that cause
sustained smoke.

Your engine will thank you!

Mark - Courtice, Ontario, Canada.

SOLD: '97 C3500 Crew Cab Long Box Dually 6.5 Turbo Diesel.
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