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What are the fundamental
differences between a forged iron
and a cast iron?

Why does Mizuno choose to forge
its premium irons, such as the
MP-67 and MX-25?

Can the average golfer feel those
inconsistencies in a cast head?

Why does a forged head sound so
different to a cast head?

Some of the world’s most popular
wedges, including Titleist Vokey
and Cleveland, are cast. What do
you believe are the performance
benefits of Mizuno’s forged
wedges?

Of course for short shots you need feel and
distance control — and our forging process
enhances both. The mild carbon steel we use for
forging is a softer metal, giving the golfer extra
touch; the increased vibration we have just talked
about, created by the more solid head, is again
going to give the golfer more feel, which gives him
greater information and feedback on the shot.

But also the purity and integrity of the metal
produced by forging allows the player to strike
the ball consistent distances, which boosts
confidence.

Are there any other problems with
casting?

With casting it is not easy to make a perfect,
flat clubface. Again, we can compare it to ice.
Look at the top of an ice cube and the top
will be concave. When you make

solids from liquids there is always

shrinkage. It's the same thing with

irons; when the metal cools down

there is a deformation or warping

of the product,

which affects

the flatness of

the face.

Why does
that
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You use 1025 mild carbon steel in
your irons and wedges. Why?

Because it gives the perfect blend of hardness
and feel. The ‘1025 means there is 0.25%
carbon in the steel. The carbon content
affects the hardness of the metal. If you go to
more than 1% it gets hard, but also brittle; if
you go lower than 0.1% the metal is too soft;
it could deform while you play. We wanted a
substance that was resilient but had feel, and
which was ductile enough to stand loft and lie
adjustment. And the 1025 steel was perfect.

Now you have found a new
material, 1025E Pure Select
mild carbon steel. What is the
difference?

1025E Pure Select is a purer metal which will
give even greater consistency. We believed
the original 1025 steel was a wonderful metal
for a golf club, but our quest for perfection led
us to look for ways to improve it by reducing
unnecessary elements that occur during
forging — specifically phosphorous and sulphur.

On rare occasions, these can
slightly affect hardness in the

face. Now we've found a way

to do that. The new metal is

also better at minimising so-

called craftsman’s marks that

can be caused

by bending

the hosel for

loft and lie

alterations.
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Because the Grain Flow lines with Mizuno forged iron Grain flow
is a Mizuno

golf  clubhead

is of uneven

thickness. The sole is thicker, the top edge
thinner. This causes different parts of the club

to cool at different rates — the sole cools down

slowly, while the top edge cools down quickly.
There will be a stage when the top of the
club is basically solid, while the bottom is still
softer. It creates a pulling or a stress inside of
the club, which promotes the warping.

Why do cast clubs tend to be
made from stainless steel while
forged clubs are made from mild

carbon steel?

Mild carbon steel could be used for casting,
but when it is melted its viscosity is high; it
doesn’t flow into the mould as well, and so
does not fill up the detailed part of the mould

as efficiently. Molten stainless steel is more

liquid, so you can avoid bumps or not filling
a recess. But also 17-4 stainless steel, the
famous one, is very strong, twice as strong as
mild carbon steel that is used for forged heads.

The strength is good for design flexibility — you

can make thinner walls in cavity backs for
example — but its hardness means it cannot be
forged so well; the material cracks or breaks
when it is hammered.

patent and
trade mark(?) What does it mean,
and what are its benefits?

| mentioned that our irons are forged out of
metal rods, or bars. These have a natural
flow of the fibre, a grain. This grain acts as a
strengthener/reinforcer, improving the block’s
integrity, consistency and durability. Think of
it like concrete, reinforced by steel rods inside;
the grain acts like the steel rods.

Mizuno is the only company to arrange and
control this flow to pass on a performance
benefit to the golfer. We do our best to maintain
this flow into the finished head. It makes the
club stronger and more consistent.

We achieve it by taking the bar and stretching
about half of it into a narrower diameter.
This end eventually becomes the hosel. But
because it is a squeezing, stretching action,
we maintain the flow of the grain that is
trapped inside the bar. After this we put the
half with the squeezed metal into the primary
forging mould and then we forge it, so this
hosel portion becomes the hosel and the other
part becomes the face — and we have minimal
waste.

Other companies don't do this — they do not
care about the metal's grain. Rather than
stretch the rod they pound it, hammer it. It

creates lots of flash — unnecessary parts —
which must then be taken out. That's usually
done by milling and grinding. The whole
process cuts through the natural flow of the
fibre, which makes their irons weaker and less
consistent.

The Grain Flow Forging process
gives your irons a one-piece
construction. What are the
benefits of that compared to
other, welded-neck clubs?

It combines material consistency and  strength
with a very satisfying solid feel.

Our competitors haven't the same experience
in the forging of golf equipment. The forging
houses they've used have tended to resort to
forging their irons from two separate parts — a
steel face welded to a steel hosel.

Since our competitors re-introduced forged
irons we started buying clubs to cut apart
and check. We'll usually find the face and
hosel have been welded together. This
weld breaks the flow lines of the metal and
creates an inconsistency in structure from
iron to iron. Although forged they cannot
compete with Mizuno’s Grain Flow Forgings
on feel and consistency.

Finally, how has Mizuno
reached the forefront of forging
technology?

For one thing our clubs are forged in the Chuo
forging house - an exceptional forgery that

Mizuno has worked with exclusively for 38 years.

But also we are always trying to improve: our
new 1025E Pure Select steel reflects this.
Today we believe we are the champions in
the forging industry, but even now we put

lots of resource — plenty engineers and lots
of hours — to improve our process. That's our
general direction. We believe that in the field
of business, quality is the key thing. And we do
not want our competitors to catch up with us.
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[0 see the movie at www.art-of-forging.com

Masao Nagai (55) is Mizuno Global Director of Golf R&D and has been based in Mizuno Golf's Research and Development department for

31 years. A trained metallurgical engineer, Masao designed the world’s first mass-produced titanium driver — the Mizuno Pro ti-110 was
released in 1990. Its head size was just 200cc. “But believe me,” he says, “It was impressive at the time.”
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