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This article is intended to discuss (and granted, to possibly over-
think) cylinder head stud installation. Each builder likely has a 
routine that has always worked for them, and likely sees no reason 
to alter their approach. For the sake of discussion, let’s take a look 
at the head stud issue and pose a few tips and suggestions.

Most of us have developed habits with regard to certain aspects 
of engine assembly, and cylinder head stud installation is certainly 
no exception.  We tend to use the same techniques for every engine 
we build, on the premise “if it works for one engine, it’ll work on 
all engines and with all stud kits.”  As aftermarket components 
evolve and improve, we find that one approach may not suit 
all applications. Granted, opinions with regard to head stud 
installation techniques may differ among builders, but we thought 
it prudent to address this topic.

CLEAN THREADS
Let’s start with the basics. It should be obvious that thread 
cleanliness is absolutely critical to achieving proper clamping 
loads. We can’t emphasize this enough. All threads, both male and 
female, must be clean, with proper thread integrity. 

The act of washing a machined block often results in some 
debris being trapped in female threaded holes, particularly in blind 
holes. Following the wash, each threaded hole should be inspected 
and verified for cleanliness by blowing the compressed air, running 
a dedicated chaser tap (not a cutting tap) through each head deck’s 
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INSET: An example of a Goodson 7/16-14 chaser/cleaning tap. Chaser taps 
serve to clean threads as opposed to a traditional cutting tap, which is to be 
avoided, as a cutting tap will remove metal, compromising thread integrity.

For specific blocks, such as some 
versions of the GM LS platform, a longer 
chaser tap is required for head fastener 
holes that engage deep within the block. 

Shown below is an ARP example.

After the block has been 
cleaned in the wash process, 
run a chaser tap through the 
head fastener holes, even 
on a new block to assure 
cleanliness.

As but one example, 
the ARP head stud 
kit for Trick Flow 
18-degree small 
block Chevy cylinder 
heads involves four 
different lengths. 
From left to right in 
this photo, each head 
requires four 5-inch, 
three 4-3/4-inch, 
two 2-inch and eight 
2-1/2-inch studs. All 
lower threads are 
7/16 -14. All studs 
except the three 
4-3/4-inch long 
studs feature 7/16-20 
upper threads. The 
three 4-3/4-inch 
studs neck down 

to 3/8-inch, featuring 3/8-24 upper threads. 
The smaller diameter and smaller nut size 
accommodates the tight access at three 
locations in between valve springs.
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threaded holes, followed by flush and 
air. Don’t assume that the washing 
process guarantees that each hole is 
clean. Specialized chase taps are readily 
available for all popular inch and 
metric thread sizes by sources such as 
ARP and Goodson. Chaser taps serve 
to both clean threads and to re-form 
any potential thread deformation, 
without cutting and removing thread 
material. In some cases, lightly 
chamfering the top of the hole is 
required to remove a sharp edge at the 
top of the hole, in an effort to alleviate 
a potential stress riser.

Even if you’ve cleaned the female 
threads in the block and have cleaned 
(and properly lubed threads prior to 
installation to the block) threads, if all 
of the studs are in place on the block 
as you lower the head into position, it’s 
very easy to shave aluminum from the 
head, transferring aluminum particles 
onto the upper stud threads. Any 
aluminum debris on the stud threads 
will affect the torque of the nut during 
tightening.  It’s best to position the 
gasket and head first (registering the 
head by means of the dowel sleeves in 
the block deck, and/or by temporarily 
installing two studs to guide the 
head). Then install the remaining 

In some applications, 
the stud maker may 
recommend a slight 
preload to the stud. Again, 
don’t assume anything. 
Read the kit’s instructions. 
Even if a preload is 
recommended, don’t install 
the studs prior to head 
installation. With studs 
already in place as you 
lower the head, aluminum 
can transfer to the upper 
threads. In addition, the 
studs might splay slightly, 
making head installation 
difficult, which compounds 
the risk of contaminating 
the upper threads.

In the 
majority of 
cases, only 
install a stud 
into the block 
finger-tight. 
The clamp 
load will 
occur as 
the nut is 
tightened.

ABOVE: When checking the installed fit of each cylinder head 
stud, verify that the unthreaded portion of the stud does not 
enter and jam into the threaded hole entrance. Forcing the bare 
shank into the block threads can potentially create a stress 
point that can crack the block. In this example, a few threads 
are still exposed.

BELOW: After test-installing the stud finger-tight, examine the stud depth with 
regard to the block deck. The bare shank shoulder of the stud must not be 
allowed to dig into the top of the fastener hole.

RIGHT: When using head studs that feature a “flat” tip, 
inserting a small ball bearing into the blind threaded 
hole can prevent the threads from bottoming out, 
resulting in the unthreaded area of the stud to dig into 
the upper female threads. Employ a ball bearing of 
sufficient diameter in order to prevent the stud’s bare 
shank from digging into the entrance of the hole.
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studs (and then removing the two temporary studs, cleaning 
and lubricating them per the instructions, and final installing 
them). This avoids the very real chance of dealing with 
potential transfer of aluminum onto the stud threads.

If the stud bottoms out too hard in the block and pressure 
is being applied as the nut is tightened, things can go awry. As 
you approach your target torque value, all of a sudden you 
feel excess resistance and it just doesn’t “feel” right, so you 
keep going until you hear/feel the click of the torque wrench. 
That may be an indication that the stud has likely gone into 
yield, which obviously is a bad thing. Also, in the case of an 
aluminum block, block damage can occur as well.

When using the torque wrench, avoid multiple and jerky 
and stop & go action. Apply force in a smooth and consistent 
motion. “Spiking” rotational force with the torque wrench 
can skew the accuracy of the wrench. 
Applying a jerky motion while 
torqueing can also result in the lube 
in the threads to partially evacuate 
due to sudden and forceful hydraulic 
pressure between male and female 
threads. Slow and smooth is the key. 

FOLLOW THE INSTRUCTIONS
Today’s performance aftermarket 
head stud kits continually evolve, in 
terms of stud design, washer design, 
nut design, metallurgy and lubrication 
requirements for any given engine and/
or stud kit application.  Let’s face it... 
many of us are guilty of ignoring the 
instructions that are included with a 
set of head studs, on the assumption 
that you’ve done this numerous times 
before and reading the instructions is 
a waste of time. That may have been 
true in decades past, but in today’s 
high performance world of threaded 
fasteners, making that assumption 
may lead to problems, or at the very 
least, not being able to achieve the 
optimum performance that the stud 
kit is intended to provide.  

For example, when applying 
lube to the washer, the kit instructions may recommend only 
applying the lube to the upper face (top) of the washer. In 
this case, the spot face on the head and the underside of the 
washer should be dry. The reason: we may only want a single 
bearing surface provided by the lubricant between the top 
of the washer and the nut. Install the washer dry, then apply 
lube to the underside of the nut before installing the nut. By 
allowing two bearing surfaces wherein lube was applied to 
both sides of the washer, we potentially allow the washer to 
more freely rotate against the cylinder head boss spot face. 
When tightening the nut, this may increase the chance of the 
stud to further rotate during nut tightening, which may allow 
the bottom of the stud to dig deeper into the block, potentially 
applying excess pressure to the block. Since the goal is to 
tighten the nut without further tightening the stud into the 
block, we may want to only apply lube between the washer 
and nut to provide a single bearing surface for nut rotation. 
Also, because today’s aluminum heads are more finely 
machined and have smoother spot faces at the fastener hole 

This ARP head stud features an  
extended nose at the stud tip, intended to 

prevent the bare stud shank from entering 
the hole and to prevent lower threads from 

digging into the block’s blind hole lower 
female threads. This style is often common 

for aluminum block applications.

While all studs should be test fit to the block to check for proper 
engagement and depth, remove them prior to installing the head to avoid 
contaminating the upper stud threads.

Apply the recommended lube to the 
threads and then rotate the threads 
in your fingers to ensure total thread 
coverage and to eliminate excessive 
buildup. Never apply lube to the tip of 
the stud bottom, as this can result in 
unwanted hydraulic lock.
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entrance, we may prefer dry surfaces between the head and washer 
to provide a chance for the washer to “bite” to the head to reduce 
the chance of washer rotation. I realize that this may fly in the face 
of what you may normally do, but it’s food for thought.

Considering that, as a result on ongoing R&D by fastener 
manufacturers and cutting-edge advancements, the fastener 
maker may have made changes to materials, fastener design, lube 
formulation, lube application locations and installation techniques. 
Simply put, take the time to read the instructions first.  

THREAD ENGAGEMENT LENGTH
After you’ve verified that the block deck female threaded holes are 
clean and uniform, test fit each stud. Make sure that it bottoms-
out in a blind hole. Also carefully inspect the relationship between 
the upper-most threads of the lower threaded section (threads that 
enter the block) and the block deck. If the thread engagement is 
too deep, and the bare shank of the stud contacts the block deck, 
this can place enormous pressure at the deck surface, potentially 
resulting in a crack. When installed, you should be able to see 
about one thread exposed above the deck. If the stud wants to dive 
too deep into a blind hole, you can drop an appropriately-sized ball 
bearing into the hole. This will provide a stopping point for the 
stud, keeping the shank shoulder from contacting the deck and the 
upper female threads.

Depending on the specific application, the studs may feature 
a thread-free bull-nose. This is especially common for aluminum 
block applications, providing a stopping point for stud bottoming 

in a blond hole, avoiding unwanted stud thread bite into the 
bottom of the hole.

In order to further enhance proper stud installation, ARP has 
recently released a new head stud installation tool. This consists 
of a billet aluminum T-handle guide tool that features a rare earth 
magnet at the tip for socket wrench engagement, and a hollow 
pass-through that accepts a T-handle hex wrench. Use of the tool 
begins by using a T-handle hex wrench to lightly install the stud 
until it bottoms out in a blind hole, then backing the stud out by ½ 
turn. The aluminum T-handle tool is then used to begin tightening 
the nut, while using a T-handle hex wrench to hold the stud in 
place, preventing further stud rotation. Tighten the nut firmly. Then 
use a torque wrench to continue tightening the nut. If the stud does 
further rotate a bit, you have provided a slight safety margin to 
prevent over-stressing the stud in the block. The tool was debuted 
at the recent PRI show in 2019. Unfortunately, I’m not aware of 
the production release date.

GETTING NIT-PICKY
For those of you who like to painstakingly document and analyze 
every aspect of a build, consider checking head studs for potential 
stretch-into yield after use. This isn’t for everyone, but if you are 
curious enough and have the patience, measure the free length of 
each stud and its specific location on the block (draw a view of the 
block or head and assign a number to each stud location). After 
the engine has been assembled, run on dyno, run on the track, 
etc., during the first teardown, one-by-one following the number-
assigned stud locations, remove and measure the free length of 
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each stud to see if it has taken a 
permanent stretch. According to 
ARP, maximum allowable stretch 
for a cylinder head stud is 0.005”. 
Based on that recommendation, we 
can assume that if you find that a 
stud has taken a permanent stretch 
of more than 0.005”, it has begun 
to enter a yield state and should be 
discarded.  Generally speaking, the 
recommended torque represents 
about 75% of the stud’s yield 
point. The risk of entering yield 
can be caused by over-tightening 
or by potentially excessive cylinder 
pressure that tries to push the head 
up and away from the deck.

This article is not intended 
to promote or criticize anyone’s 
current head stud service 
procedures. Rather, my intention 
is to suggest that we step back, 
take a fresh look and think about 
the procedure and the resulting 
dynamics. In our pursuit of 
optimal clamping loads that secure 
the cylinder head to the block, 
while tried and true methods 

may have previously obtained 
successful results, just as with 
any aspect of an engine build, 
there is always the possibility for 
evolutionary improvement.n

Mike Mavrigian has written thousands of 
technical articles for a variety of automotive 
publications and many books for CarTech 
and HP Books. Contact him at Birchwood 
Automotive Group, Creston, OH. Call (330) 
435-6347, email: birchwdag@frontier.com or 
go to birchwoodautomotive.com.

Never jerk or quickly ratchet 
a torque wrench. Use only a 
smooth and consistent pull. 
Quick impact-like pulls can be 
detrimental to clamping load 
accuracy.


