6.7 powerstroke engine diagram

The 6. Ford Motor Company has done an amazing job with the 6. The unit was replaced by a
single Garrett GT37 variable geometry turbocharger VGT for the Power Stroke, increasing
horsepower and torque in combination with additional upgrades. The SST returned for the
completely revised Super Duty; torque reached an all time high at lb-ft. Unique to the 6. As
opposed to a tradition V engine, the intake and exhaust flows are reversed â€” the intake
manifolds are located on the outer deck of the cylinder head and the exhaust manifolds exit
directly into the engine valley where the turbocharger is mounted. The unique exhaust flow
design is said to increase thermal efficiency of the turbocharger. A unique feature of the 6. This
post-cooling system reduces sludge and soot buildup in the EGR valve, minimizing
maintenance. The DOC is a ceramic catalytic converter designed to oxidize hydrocarbons in the
exhaust stream. DEF fluid level must be maintained to ensure proper operation of the system
and the truck an empty DEF tank will result in reduced performance and speed. The engines are
assembled in Chihuahua, Mexico. Oil is jetted into the bottom or the piston and travels through
a cavity within the piston, cooling the top of the piston before exiting. This helps lower
combustion temperatures and increase engine longevity. The fuel injection system delivers up
to five injection events per cylinder per cycle using eight-hole piezo injectors spraying fuel into
the piston bowl. This engine also supports B20 biodiesel, allowing greener fueling options of up
to 20 percent biodiesel and 80 percent petroleum diesel. It combines the benefits of a small
turbocharger faster response and a large turbocharger ability to compress and force more air
into the engine for more power in one unit. All 6. Actual fuel economy can vary quite a bit
depending on driving style and actual use of the 6. The design changes for the 6. Being the first
medium duty diesel designed and built by Ford, they wanted a powerful as well as reliable
engine. Ford set out to achieve this goal by first keeping cylinder heads held down. The cylinder
heads of the 6. Another key change made in the head of the 6. There is a dedicated rocker arm
for each valve. Previous generations of the Power Stroke engine had one rocker pushing on a
bridge, actuating two valves. With the 6. EGR system concerns historically have plagued all
modern diesel engines equipped with them in one way or another. Some failures have been
extremely troublesome and even lead to catastrophic engine failures. For the 6. The primary
cooling system is for the primary engine components heads, block, etc. The other cooling
system is to cool the EGR, fuel, transmission fluid, and charge air cooler air to water on the 6.
By separating the cooling systems into two, Ford eliminated the concern created by hot exhaust
gasses adding additional heat into the engine cooling system. They are also able to run them at
different temperatures to optimize cooling. We do not see a large percentage of engines with
serious issues. The early 6. One of the most common cause of check engine lights and stop
safely warnings on the 6. They are so frequent that Ford has issued a warranty extension to
cover these sensors. While it is possible to find an issue with the EGR valve, Bypass valve or a
sensor, the cause is commonly caused by the cooler being restricted and sometimes
completely clogged with carbon. Because the valve has been relocated from the cold side to the
hot side the new EGR design. It effectively eliminated the carbon deposits forming on the EGR
valve that occurred on the 6. The EGR cooler core can become completely clogged with carbon
deposits in severe cases. In the coolant flow through the EGR cooler has been changed. The
EGR cooler is carryover from the previous model year engine, but the secondary cooling
system no longer cools the EGR gases. Both cooling elements in the EGR cooler are now
cooled by the high temperature cooling system. On later models the EGR cooler is modified and
the plug is deleted. In the early years of the 6. The turbo coolant inlet fitting is rather easy to
replace with the removal of the upper intake, but removal of the turbo charger for replacement
of that block to turbo gasket is a much harder task. Oil and coolant leaks that show up at the
lower rear of the engine at the transmission converter housing more than likely originate up top.
Both fittings are located at the top of the center housing of the turbo and a clear view of them is
obstructed by the upper intake manifold. Radiator replacement is complicated by the size, angle
of mounting, and the addition of the secondary cooling system radiator. This improves both
sealing and durability. We have come across a few oil leaks coming from the front cover area
because of the loosening of the vacuum pump bolts. There have been numerous turbochargers
being replaced due to failure. Turbocharger failure is a direct result of using a smaller than
adequate turbocharger to produce the amounts of boost and air flow required on this engine
application. Turbocharger over-speed is likely the main problem and usually is intensified by
aftermarket performance enhancements. Your problems can be solved with aftermarket
performance turbocharger assemblies on earlier model 6. The turbocharger uses variable vanes
that surround the turbine wheel to dynamically adjust turbocharger speed using exhaust gases.
During engine operation at low speeds and load, the vanes are closed to accelerate exhaust
gases across the turbine wheel to help quickly increase turbocharger wheel speed. At high
speeds the vanes open to prevent turbocharger overspeed conditions. Separate oil and water

feeds flow through the turbocharger mounting pedestal to lubricate and cool the turbocharger
and eliminate as many external connections as possible. Model year and above are now using a
larger turbocharger to reduce failures and create more power! Most problems with the 6. While
issues are expected from a clean, late model engine, especially one as advanced as the 6. Your
email address will not be published. Save my name, email, and website in this browser for the
next time I comment. Ford 6. Additional 6. Common 6. Share on Facebook Share. Share on
Twitter Tweet. Leave a Reply Cancel reply Your email address will not be published. Dual
cooling systems; high temperature circuit for engine, low temperature circuit for transmission
cooler, CAC, etc. Viscosity recommendations vary with ambient temperature; refer to owners
manual. As with any new engine, potential truck buyers initially questioned the platform's
reliability despite reports of extensive durability testing. Fortunately, Ford seems to have hit a
home run with the 6. Over , 6. The 6. The unit was replaced by a single Garrett GT37 variable
geometry turbocharger VGT for the model year, subsequently increasing horsepower and
torque in combination with additional upgrades. The SST returned to the Power Stroke for the
completely revised model year Super Duty; torque reached an all time high at lb-ft. Both
horsepower and torque were once again increased for the model year, peaking at hp and lb-ft,
respectively. Ford suggests that software adjustments, cylinder head improvements, and
increased turbocharger boost are responsible for the increases. Also unique is the engine's
exhaust and intake manifold designs. As opposed to a tradition V engine, the intake and
exhaust flows are reversed - the intake manifolds are located on the outer deck of the cylinder
head and the exhaust manifolds exit directly into the engine valley where the turbocharger is
mounted. The unique exhaust flow design is said to increase thermal efficiency of the
turbocharger. For Ford introduced the 3rd Generation 6. While the revised engine features a
number of significant changes, the most noteworthy is likely its new piston design. For , the
Power Stroke utilizes a steel piston with a relatively short overall height. Shrinking the height of
the piston compensates for the increased weight of steel, a much heavier material than the
previous aluminum design. The 3rd generation 6. Dual cooling systems; high temperature
circuit for engine, low temperature circuit for transmission cooler, CAC, etc. Viscosity
recommendations vary with ambient temperature; refer to owners manual. The first Super
Duty's sold featured the early horsepower engine rating. Because of the flash update, very few
engines likely exist with the original programming. A unique feature of the 6. This post-cooling
system reduces sludge and soot buildup in the EGR valve, minimizing maintenance. The DOC is
a ceramic catalytic converter designed to oxidize hydrocarbons in the exhaust stream. DEF fluid
level must be maintained to ensure proper operation of the system and the truck an empty DEF
tank will result in reduced performance and speed. The engines are assembled in Chihuahua,
Mexico. Owners of the hp model were able to receive a free dealer installed upgrade to achieve
the new hp power rating. Oil is jetted into the bottom or the piston and travels through a cavity
within the piston, cooling the top of the piston before exiting. This helps lower combustion
temperatures and increase engine longevity. Viscosity recommendations vary with ambient
temperature; refer to owners manual Engine Weight: Approx. Additional 6. Ford Motor Company
6. Compression Ratio:. Conventional pushrod OHV, cam in block, 4 valves per cylinder 32 valve.
After the problematic 6. The Scorpion 6. Upon its release, it produced horsepower and lb-ft of
torque. Shortly after, Ford actually issued an update that adjusted factory tuning, bringing the
trucks to horsepower and lb-ft of torque. Although the numbers are impressive, Ford also
managed to make the 6. How did they pull this off? Ford had to get their diesel engine right.
After the problems with both the 6. The block itself has a deep-skirt design, and Ford removed
the bed plate that was present on the 6. Nodular iron main caps keep the crankshaft mounted
firmly in place by six bolts each. The forged-steel connecting rods have proven themselves
capable of withstanding more horsepower and torque than most diesel owners will ever see
being produced from their trucks. The connecting rods share a similar design to that which is
found on Cummins powered diesel trucks. By clocking the large bearing journals, the large end
of the rod can fit into the block. Cast-Aluminum pistons are also used on the 6. One of the most
interesting features of the 6. Air enters through the valve covers and exits from the lifter valley.
As a result, the 6. Overall, the 6. Four rockers and four pushrods are also found per cylinder.
Unlike the previous 6. This is believed to be one of the reasons this engine is so quiet. Another
one of the 6. The primary cooling system is responsible for cooling the engine. A secondary
cooling system is used to cool a new air-to-water intercooler, transmission fluid, fuel cooler,
and EGR system. To circulate the coolant, two separate belt-driven pumps are used. While this
is slightly more complex than traditional cooling system designs, I like that the EGR cooling is
kept separate from engine cooling. On the 6. Particles would then travel through the cooling
system and be exposed to everything else. This system keeps coolant separate. The
Air-To-Water intercooler not only saves a tremendous amount of space, but it also offers

superior cooling characteristics. The 6. Two different turbochargers are used on 6. The original
turbocharger was a series sequential, variable-geometry turbocharger that was used until This
turbocharger is pretty small compared to the turbochargers used in the LML Duramax or 6. This
turbocharger is waste-gated and uses two small compressor wheels, two air inlets, and a ball
bearing center cartridge. Essentially, the single sequential turbocharger performs similar to a
compound turbocharger set-up. Unfortunately, this turbo frequently causes problems on early
6. You can find out more about 6. The G37 is the preferred turbocharger on 6. The G37
turbocharger also experiences significantly less failures than the previous single sequential
turbocharger. This fuel system not only offers impressive performance, but it also makes the
engine extremely quiet. In , Ford improved the 6. The CP4. The Piezo-electric injectors nozzle
tips were also improved, offering a finer fuel spray. That means you could have to clean your
entire fuel system and replace the injectors and injection pump. Pay special attention to the fuel
you put into your 6. Replace your 6. By injecting diesel exhaust fluid into the exhaust stream,
emissions are reduced before they enter the Diesel Particulate Filter. Regeneration requires fuel
to be used to increase exhaust gas temperatures and burn off remaining diesel particulates
Soot from the filter. By reducing the amount of regenerations that occur, you improve overall
fuel economy too. The exhaust gas recirculation system EGR was a nightmare for 6. The design
was susceptible to frequent clogs and malfunctions that could result in expensive repairs. The
two EGR Coolers are also housed in the same casing and can expand and contract to decrease
chance of failure. Take a look at our chart below to determine the max conventional and
5th-wheel tow capacity for your 6. For more complete towing information, check out our Guide
to Powerstroke Towing. Want to learn more about the 6. Click on one of the links below or in the
sidebar for more resources! This helps support Diesel Resource and allows us to continue to
produce helpful diesel insight and content. Thank you for the support! Want to learn more about
the latest insights in the diesel industry? Signup for our newsletter and stay up to date on the
top trending topics! Founder of Diesel Resource and a complete diesel head. Has a little bit of
problem buying too many trucks. Learn more about him by checking out his truck. Help Us Get
to 1,! Written by Kamil February 22nd, The Ultimate Guide to Ford 6. Gallery Upload. Make
Kamil's day and share it with a buddy! Best Ford 6. Complete 6. Complete 7. Comprehensive 3.
Comprehensive 6. Ford 3. Ford 6. Ford 7. Ultimate Guide to Ford 6. Diesel truck news. Find out
Diesel Performance. Digital Gauge Monitors. Initial on Release: horsepower After Update :
horsepower horsepower. Initial on Release: lb-ft of torque After Update : lb-ft of torque lb-ft of
torque. In Ford Motor Company decided to develop a new diesel engine in house and no longer
outsource their Super Duty diesel. After a year of extensive development, the engine was put
into its new home the Ford F-series and the engine code named Scorpion, was designated as
the 6. When the 6. Years later, it is easy to look back and see how obvious it was that this new
engine would be a huge success, but it was quite a risky proposition. The current at that time
diesel market was undergoing extreme change. RAM had been partnered up with diesel engine
powerhouse Cummins for 15 years and Cummins was certainly able to wade through all up
coming emissions requirements. GM was partnered with Isuzu on their Duramax power plant
that had been in production since The Duramax was, also, a proven engine that could produce
good horsepower and torque. Ever since Ford and Navistar introduced the 6. But starting from
scratch, meant they were risking their dominance within the diesel light duty market which
translates to a huge amount of revenue. Starting with a clean sheet, there were no legacy
programs that needed to be continued. So, every aspect of the engine was reviewed under a
microscope. Ford was not only looking to increase the power and reliability of the engine, they
were hoping to reduce the weight. With a stronger material, Ford was able to optimize the block
design utilizing the stronger material. Overall engine is about pounds lighter than the previous
generation 6. Instead of using a cradle to hold the crank, the block itself features deep skirts
and 6 bolt mains. The crankshaft is made out of steel and features unique treatments to relieve
stress and increase durability. The connecting rods are forged and have an end cap that is
rotated 45 degrees to increase strength. The cast aluminum pistons went through a number of
designs to optimize the combustion chamber for power, noise and emissions. When it comes to
the top end, Ford opted to make the cylinder heads out of aluminum. This reduces weight, but
historically aluminum heads have not fared well on a diesel with the major exception being the
current Duramax. The heads do feature 4 valves per cylinder and Ford retained a glow plug to
help with emissions. One of the biggest and more radical designs of the engine is the actual
flow of the cylinder head. This configuration makes a ton of sense for a naturally aspirated
engines as the exhaust just needs to be directed down the frame rails and out. It also heats up
the engine compartment. Ford identified this issue and designed a reverse flow head. The 6. As
mentioned above, this reduction in exhaust volume, results in a much more dynamically
responsive turbocharger. The turbocharger itself is a pretty radical design in its own right. Ford

has been trying to achieve more low end torque and top end horsepower for the past 10 years.
To achieve that, they initially started with a variable geometry turbocharger on the 6. While this
gave the turbocharger a much wider operating range, there were still some limits on its
performance. With the 6. This used a variable geometry turbocharger and a fixed geometry
turbocharger in series. The concept was that the high pressure charger would only flow the
boost and volume of air that the low pressure turbocharger was pushing but not compress it
further. While this sequential system worked well, the cost was high, as the system consisted of
two turbochargers. For the 6. The exhaust side of the turbocharger works as any variable
geometry turbo. While the exhaust inlets are not side by side, the functionality of the exhaust is
the same. On the compressor side of things, everything is different. The compressor cover is
really two compressor covers in one. This is due to the unique design of the compressor wheel
or should we say wheels. What Garrett did was to utilize a single turbine shaft to power a single
compressor wheel with Siamese profiles. With basically having two compressor wheels, they
essentially act as a twin turbo system. They will flow twice the mass or volume at the same
pressure of a single turbo. When you take into account the reverse flowing heads, and variable
geometry turbo, this system is able to provide massive flow at the top end, but also respond
extremely well at the lower RPM range. In trying to obtain the best possible performance, Ford
opted to use the first air to water intercooler in the diesel market. An air to water intercooler is
much more efficient than a standard air to air. Traditionally, the boosted air is sent through an
air to air intercooler that is in front of the truck. This intercooler has fresh air pass flow between
the fins. As the fresh air is moving across the fins, heat is being transferred from the intercooler
to the air which is removing heat from the boosted air. Once the boosted air is cooled, the air is
directed into the cylinder heads. In this new air to water system, boosted air is sent to the air to
water intercooler. The intercooler still removes heat from the boosted air, but the heat is
transferred to the water that is flowing through the intercooler. The thermal conductivity of
water is about 24 times higher than air. So, the water is able to remove much more heat from the
air. What this mean is that Ford can reduce the size of the intercooler by almost 75 percent. By
reducing the size of the intercooler, there is less parasitic loss throughout the system. This
makes the engine much more responsive. To cool the water, Ford uses another heat exchanger
like a radiator in front of the radiator. As fresh air passes through the fins, heat is removed from
the system. There are millions of Power Strokes on the road. While the percentage of them
having issues is low, the actual number of failures is quite high five percent of 3 million is , for
example. This started with holding down the cylinder heads. Another key change made in the
head was the rocker arms. There is a dedicated rocker arm for each valve. The cylinder heads
also feature dual water jackets. Ford opted to use two cooling systems for the 6. The primary
cooling system is for the engine vitals heads, block, etc. The other cooling system is to cool the
EGR, fuel, transmission fluid, and charge air cooler air to water on the 6. They are also able to
run them at different temperatures to optimize cooling. Ford did extensive durability testing on
this engine. In addition, they did extensive testing in vehicle. Here is a shot from one of the 40
below tests. Now before we get into the problems areas of the 6. The engine has been wildly
successful and has the Best In Class horsepower, with a huge increase in fuel economy,
reduced warranty costs, reduced NVH noise, harshness and vibration , and increased durability.
Revisions for There is no telling whether Ford will change these numbers in the coming months
or not, but when Ford released the horsepower and torque numbers for , the 6. Since then, RAM
has announced they will be increasing the torque output on the 6. No telling whether Ford will
pump the number up slightly or not. So, how did they achieve that? A few months back an
announcement was made about the downpipe being updated. That might sound a little odd until
you really think about it. As these engines continue to produce more power, they must flow
more exhaust. The standard elbow was causing too much turbulence. The new cobra head
design reduces that and flow more. With the improvements to the turbocharger and exhaust,
Ford is now able to increase engine braking. The previous generation had some but it was
rather limited due to the concern of overspinning the turbocharger. If you have more air, you
can use more fuel. So, the fuel pump and injectors have been upgraded as well. The fuel pump
now has a larger stroke and the injectors have a redesigned nozzle. One change that you may or
may not like is the new exhaust temperature sensor. With the improvements made to the fuel
system and turbocharger, the engine is able to produce more power. This increase means more
stress on the cylinder heads. To compensate additional
saturn sc2 2002
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material was added to the cylinder heads and a new five layer MLS Multi-layer Steel gasket

created. Hopefully, a family of Power Strokes will soon emerge in some of the half-ton options
as well as other vehicles sharing this same architecture! We will safeguard your e-mail and only
send content you request. We promise not to use your email address for anything but exclusive
updates from the Power Automedia Network. About Us Sponsors Advertising. Diesels Around
The World: Volkswagen. All Projects Project DeadSpool. The Environment In Ford Motor
Company decided to develop a new diesel engine in house and no longer outsource their Super
Duty diesel. Latest News. Buyer Guides. Car Features. More Stories. Enlist in the Diesel Army
newsletter. Subscribe Now. Diesel Army. We'll send you the most exciting Diesel articles, news,
truck features, and videos every week. We think you might like Diesel Army Thank you for your
subscription. No thanks. Off road, Jeeps, 4x4s. Engine Tech. Drag Racing.

