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FS Corporate Member Neenah Foundry (Neen-
ah, Wisconsin) and Amerequip Corporation 
(Kiel, Wisconsin) worked together on converting 
an 11-piece steel weldment into a single ductile 
iron casting. The new swing frame, which is used 
on a compact utility tractor backhoe attach-
ment, was the result of collaboration of the two 
Wisconsin-based companies and resulted in an 

improvement of quality and efficiency.
Not only did this casting bring a new customer to Neenah Foundry, it also 

The conversion of the compact utility tractor component from an 
11-piece steel weldment to a single ductile iron casting was the 

result of a collaboration between companies with different  
backgrounds but common goals.

NEENAH SWING FRAME
WINS CASTING OF THE YEAR

brought Neenah the 2019 Casting of 
the Year award from the American 
Foundry Society and Metal Cast-
ing Design & Purchasing Magazine. 
Neenah was recognized for intro-
ducing a customer to the benefits of 
casting and converting a weldment 
into a cast component. The switch also 
helps Amerequip produce the part 
in a more efficient and cost-effective 
manner as it ramps up volume.

“This is a good example of time 
saved in production that a casting can 
bring,” one judge wrote.

Awards and honors aside, the 
casting was the result of almost a year 
of collaboration between the two 
companies. And although they have 
some common links (Amerequip vice 
president of sales and engineering 
Timothy Dorn had worked in the 
foundry business), the two facilities 
are quite different. Neenah produces 
gray and ductile iron castings for both 
the municipal and industrial sectors. 
Amerequip is a custom equipment 
manufacturer focused on laser cutting, 
welding, machining and assembly of 
steel components.

“There was a lot of learning on their 
end,” Neenah design engineer Chris 
Slinger said. “They were asking us for 
input as far as casting tolerances and 
porosity and draft. There was a lot of 
teaching that went along with working 
on this project.”

That challenge, along with a 
number of others, were overcome.

Swing Frame
Neenah Foundry (Neenah, Wisconsin)

Material: Ductile iron.
Process: Green sand.
Weight:  25.6 lbs. (11.6 kg.), 23.2 lbs.  

machined (10.5 kg.)
Dimensions: 12 x 8 x 6.5 in. (30.48 x 20.32 x 16.51 cm.)
Application: Small tractor backhoe attachment for light 

agriculture.
Customer: Amerequip.
•  Neenah’s casting design was developed based on Amerequip’s 11-piece 

laser-cut, welded assembly. The focus of the casting design was to improve 
quality and minimize cost.

•  The casting was designed to be made using a single core in order to keep 
both tooling and piece price costs at a minimum.  

•  Assembly features, including holes and mating surfaces are machined into 
the casting instead of the current process, which uses laser-cut, welded 
pieces. This improves quality since the machined features can be held to 
tighter tolerances.

 

Casting of the Year
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The cast swing frame (left) replaced an 11-piece weldment (right).

Perfecting the Design
In April 2018, Amerequip and 

Neenah had several face-to face 
meetings regarding the project. 
Specifically, Amerequip had begun 
to evaluate the 11-piece laser-cut, 
welded-assembly part and de-
termined it could benefit from a 
change in process.

Dorn and Amerequip saw where 
production volumes were trending for 
the component, and since they knew 
that other similar applications were 
being cast, it “just started to make 
sense” to pursue a conversion.

“We anticipated it was going to 
help us with production efficiencies 
and meeting our on-time delivery 
metrics,” Dorn said. “We’re getting a 
finished product as a casting, as op-
posed to a multiple-piece weldment 

needing to be fabricated. All around, 
we felt we were going to see some 
nice advantages.”

Before those advantages were real-
ized, work had to be done. 

Both Neenah Foundry and 
Amerequip performed finite element 
analysis (FEA) to ensure the casting 
would meet strength requirements. 
This allowed Neenah to quickly see 
where it could eliminate material, 
which led to a weight reduction of 5.6 
lbs., including machining. There was 
no hesitation in sharing models and 
screenshots during the design stage, 
which made the process go smoothly.

“It was a matter of doing the en-
gineering ahead of time, so we’d have 
a better casting right out of the gate,” 
Slinger said.

Neenah used Amerequip’s provid-

ed FEA and compared it to their own. 
That created a baseline so Neenah 
could set its constraints properly.

 “There were some issues with the 
setup initially, which caused discrep-
ancies in the location and severity of 
the stress concentrations,” said Scott 
Plosczynski, director of engineering 
at Neenah Foundry. “We were able to 
correct those issues by adjusting the 
constraints in the analysis.”

The part was designed to be manu-
factured with a single core, which 
helped to keep tooling and price-
per-piece at a minimum. Assembly 
features, including holes and mat-
ing features, are now machined into 
the casting instead of the previous 
process of laser cutting and welding. 
The machined features can be held to 
tighter tolerances and provide a more 
accurate assembly.

“Looking at the weldment, there was 
a lot of excess material on the plates 
which was required for the purpose 
of welding the components together,” 
Slinger said. “Whereas with a casting, 
you’re able to simplify the design and 
eliminate the extra material.”

Slinger and the team at Neenah 
Foundry said it took “several it-

The part was designed to be 
manufactured with a single 
core, which helped to keep  
tooling and price-per-piece  
at a minimum.” “
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The annual Casting of the Year competition is sponsored by the Amer-
ican Foundry Society and Metal Casting Design & Purchasing magazine 
and recognizes excellence in casting design. The competition is open 
to all North American metalcasters and designers/end-users of metal 
castings. Castings are accepted in all metals, casting processes, end-use 
applications, and sizes.

This year, four new categories were introduced to complement Cast-
ing of the Year. They were: Newcomer of the Year, Best Example of a 
Casting Conversion, Achievement in a Small Foundry Business, Best In-
novation/Prototype.

Independent judges evaluated each entry on:
• Benefits delivered to the casting customer. 
• Illustrative of the capabilities of the casting process (i.e, part consoli-

dation, as-cast features, minimal secondary requirements, etc.)
• Contribution to growth and expansion of casting market.

erations” and around 10 different 
tweaks before they completed the 
design. Once the final design was 
approved, Amerequip required fully 
machined prototype castings within 
a short timeframe. In order to ex-
pedite the process, Neenah used 3D 
printed cores, which eliminated the 
cost and time associated with build-
ing a core box. It also allowed flex-
ibility to change parts of the design 
after testing, if required. Neenah 
also was able to print gypsum-
based 3D models of the casting 
itself, which were used to build the 
fixtures for machining.

After final testing by Amerequip 
this summer, the swing frame is 
planned to be used on the final prod-
uct in 2020. 

“We ran through several itera-
tions of the FEA analysis looking for 
hotspots based on its application,” 
Dorn said. “Its application is some-
thing we are extremely familiar with, 
since we have been doing it since the 
60s. We understand the stresses that 
would be applied to this casting. Run-
ning through the FEA analysis and 
getting the good results we were get-
ting, we feel very comfortable with it.” 

Different Languages,  
Same Goals

Becoming comfortable with the 
end result came only after Neenah and 
Amerequip were comfortable with the 
background of their business partner. 
Although this required some learning 
on both sides, it was aided by the posi-
tive and productive communication 
everybody shared.

“We kept a really good line of 
communication open between us. 
There wasn’t a huge delay between 
asking a question and getting an 
answer,” said Tom Marlborough, 
national account manager at Neenah. 
“We weren’t waiting long periods of 
time for responses. We were able to 
bounce ideas off of each other and get 
over any hurdles quickly.”

One practical hurdle for 
Amerequip was figuring out the dif-
ference between dimensioning a weld-
ment print and dimensioning a casting 
model. But again, this was aided by 
the collaboration with Neenah and 

BACKGROUND ON THE  
CASTING OF THE YEAR COMPETITION

their willingness to walk Amerequip 
through anything that might have 
been lost in translation. Work with 
Amerequip senior project engineer 
Terry Schwalenberg and his ability to 
guide Neenah where necessary was 
also crucial. 

Neenah Foundry was eager to 
assist a customer who was not very 
familiar with castings. Although 
Amerequip’s unfamiliarity led to 
some challenges, it also allowed 
for a clean slate that brought a free 
exchange of ideas.

“In this case, it was probably easier 
because they were very flexible. They 
looked to us,” Slinger said. “They 
listened to us for our recommenda-
tions and relied on our expertise in 
regard to capabilities. They were very 
good to work with and that helped 
out a lot. It allowed us to do our job 
and create a casting that would work 
for them.”

Dorn, who had previously worked 
for Neenah Foundry and Applied 
Process, also knew what to expect 
from Neenah, although many of his 
colleagues in engineering and design 
did not. They had to become comfort-
able with castings, its specific nuances 
and its language. 

Neenah took the time to make 
sure Amerequip was secure with the 
foundry process, and even held a 

Foundry 101 class for its partner.
“To gain knowledge about what it 

takes to make a casting and working 
the design around some of those limi-
tations, and understanding different 
foundry processes, for us that was the 
biggest challenge,” Dorn said. “Get-
ting us up to speed to what a casting 
can do (was important), and in that 
whole process, Neenah did a fantastic 
job in helping us.” 

Plosczynski was effusive in his 
praise of everybody involved with 
the project.

“The success of this project was 
not only due to the efforts of the en-
gineering team at Neenah Foundry, 
but also due to the hard work of 
the employees in the foundry,” he 
said. “Without their knowledge and 
expertise, the concepts would never 
become castings.”   ■

 ONLINE  
 RESOURCE
To see a photo gallery of the excel-
lent casting designs honored in this 
year’s competition, visit  
www.metalcastingdesign.com.

@
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RF Cavity Center Section
Roman Manufacturing/Quality Non-Ferrous Foundry  

(Grand Rapids, Michigan)

Material: C110 Copper.
Process: 3D printed sand mold.
Weight: 110 lbs.
Dimensions: 18 x 17.5 x 14 in.
Application: Particle acceleration.
Customer: Fermi National Accelerator Labs.

• Due to the hollow structure and overall dimensions of 
this part, casting provides a substantial savings in both 
raw materials used and finish machining cost.

• Using 3D printed sand molds also allows for an eco-
nomical process development and prototyping.

• The cavity center section, which is used on equipment 
that conducts experiments in high energy particle phys-
ics, was produced as a sand-cast copper casting in the 
late 1960s but since then had been machined or welded 
out of solid billet. This recent successful casting was the 
first attempt to return to the process in 50 years.

Newcomer of the Year
Bogie Crossmember

Consolidated Metco (Vancouver, Washington)
Material: A-356 aluminum.
Process: Permanent mold.
Weight: 34 lbs.
Dimensions: 33.4 x 13.5 x 9.6 in.
Application: On-highway semi 
trucks. 
Customer: PACCAR.

• Originally a five-piece aluminum 
extrusion assembly with 16 bolted 
joints, the crossmember supports 
frame loads and the trailer weight 
under the fifth wheel. This area of the 
chassis had not been cast before, but the foundry’s casting 
process parameters and a smart structural casting design made 
the conversion a possibility. The switch to a casting reduced the 
weight by 15 lbs., saved $10 per part and eliminated a signifi-
cant amount of assembly time.

• The component passed all targets for stiffness and strength. In 
production now, a custom casting device used by the foundry 
enabled thin walls and holes to be cast.

Achievement by a Small Foundry
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Best Example of a Casting Conversion
Halo

TPI Arcade (Arcade, New York)

Material: A356 aluminum with a T6 heat treatment.
Process:  V-Process.
Weight: 6.4 lbs.
Dimensions: 28 x 14.5 x 8.25 in.
Application: Precision bearing  
housing for robotic surgery.

• This component was originally 
designed as a part machined from 
billet and took advantage of the 
V-Process attributes to convert 
it to a casting. The casting has 
vertical (0 degree draft) and thin 
walls (0.125 in.) to minimize weight 
additions.

• Changing to a casting reduced cost by 80%, 
roughly $3,500 per part.

• The casting is produced with a 5% elongation in a T6 condition.

Interplanetary Lander Body Structure
Tooling & Equipment International (Livonia, Michigan)

 
Material: A357-T6.
Process: Low pressure sand.
Weight: 69 lbs.
Dimensions: 47.4 x 38.8 x 25.6 in.
Application: Main body structure 
for an interplanetary landing craft.
Customer: Autodesk. • The structure was optimized for minimum 

mass using Autodesk prototype generative 
design software and Fusion 360.  The con-
cept interplanetary lander was designed for 
travelling enormous distances to the moons 
of distant planets such as Saturn and Jupiter.  

• The principal challenge was its hollow struc-
ture with a typical wall thickness of 3mm.
• TEI worked closely with Autodesk to 

position adequate core supports 
throughout the hollow casting 
in areas that their finite element 
analysis (FEA) showed were not 
highly stressed.  Simulation was 
used extensively for the mold fill-
ing and solidification.

Best Prototype or Innovation
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Outstanding Achievement

Material: Magnesium.
Process: Investment casting.
Weight: 0.628 lbs.
Dimensions: 11 x 11 x 4.25 in.
Application: Lightweight video/
delivery/inspection for aerospace.
Customer: Autodesk.

Drone Frame
Aristo-Cast (Almont, Michigan)

• Lighter drone frames can stay in the air longer, and 
drone frames created in metal are stronger and more du-
rable than plastic frames. Using generative design software, 
Autodesk created a drone frame design that would reduce 
weight  and maintain the required strengths.

• The design would be impossible to create through con-
ventional methods of creating patterns for castings or to 
injection mold the frames in plastic, therefore additive 
manufacturing was needed to print the patterns for the 
investment casting process.

• The generatively designed frame coupled with the material change 
to magnesium reduced the overall weight by 50% from the original 
design, while it maintained the strength required to perform the 
tasks. Just the material change from aluminum to magnesium saved 
35% in overall weight.

Pump Housing
O’Fallon Casting (O’Fallon, Missouri)

Material: C355-T6.
Process: Investment casting.
Weight:  9.6 lbs.
Dimensions: 12 in x 10 in x 8 in.
Application: Pump housing for aerospace.

• The number and complexity of the internal core pas-
sages in this casting allow the customer to decrease 
the overall size and number of pieces in the engine 
pump. Instead of multiple pieces with less complex 
geometries being assembled together, this one piece 
investment casting saves weight and eliminates future 
failure points at the assembly location.

• The pump casting contains 12 interconnected core pas-
sages throughout the inside of the casting, with varying 
diameters and depths. The combination of thin walls 
in certain areas, large masses of metal in others and the 
grade B metallurgical requirements make this casting a 
challenge, something ideally suited for the investment 
casting process.
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Outstanding Achievement

Material: D100-70-03 ductile iron.
Process: Green sand.
Weight: 94.6 lbs.
Dimensions: 25.1 in x 13.7 x 21.8 in.
Application: Multi-functional frame rail mount for  
vocational trucks. 

Front Bracket Extension
Monarch Industries  

(Winnipeg, Manitoba, Canada)

• The previous generation part was a weldment that 
had similar form but a significant number of parts 
that were difficult to fixture together. It also was 
susceptible to warpage and corrosion where stiffener 
plates overlapped existing surfaces. The original 
weldment contained no less than 17 distinct pieces.

• The customer reported that the new cleaner, simpli-
fied casting design provided a 43% reduction in cost 
over the original weldments. The casting simplifies 
the fabrication significantly without the need for 
highly skilled labor, namely qualified welders, result-
ing in improved lead times and reduced delays and 
fabrication bottlenecks during labor shortages. 

Opener Frame
Lethbridge Iron Works  

(Lethbridge, Alberta, Canada)

Material: Ductile iron ASTM A536 65-45-12.
Process: Horizontal green sand.
Weight: 68 lbs.
Dimensions: 36 x 16 x 8 in.
Application: Frame for mounting seeding 
components.

• The serrated teeth 
were originally 
achieved by bolting a  
separate casting to the fabrication. 
The final casting design incorporated the serrated 
teeth and therefore eliminated the need for a  
separate bolt on casting.

• The original design’s length limited the number of 
impressions in a mold that resulted in the conver-
sion not being cost effective. A collaborative redesign 
reduced the casting size and allowed for a multi-
impression pattern. 



30 | METAL CASTING DESIGN & PURCHASING | May/Jun 2019

Material: Aluminum alloy 5S – F temper.
Process: High pressure vacuum diecasting.
Weight: 1.31 lbs.
Dimensions: 14.5 in x 6.4 x 15.4 in.
Application: Attachment points and load 
carry for large side door.
Customer: General Motors.

• The light duty side door mirror reinforcement bracket is 
a single piece, vacuum diecast aluminum Aural 5S alloy F 
(as-cast) temper casting. The aluminum casting provided 
engineers with more design flexibility and more efficient 
attachment points. 

• This casting replaces a traditional five-piece aluminum 
stamped and welded assembly with a mass savings 
of 20% (37% mass savings over a steel design) while 
improving the stiffness at the weak point of the side door 
window frame.    ■   

Outstanding Achievement
T1XX Side Door Mirror  
Reinforcement Bracket

 Magna Cosma Casting Michigan  
(Battle Creek, Michigan)


