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--- Still some time ago ---



http://www.fabris.com info@fabris.com(905) 643-4111

A considerable number of years later  ---
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--- Nucor Seattle Today



http://www.fabris.com info@fabris.com(905) 643-4111

Success Through Partnership

• Partnering with vendors allows for shared cost when doing R and D.

• Helps Nucor remain lean by not having to add a large Engineering staff to each plant. 

Need for 
new 

solution 
identified 

Final design 
commissioned 
and proved on 

mill

Specification

Design proposal

Design review

Design refinement

Manufacturing

Installation & commissioning

Performance review
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Fabris Inc, Stoney Creek, Ontario – Established 1970
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State of the Art  Machine Shop with full Engineering  
Design Capability 
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Specialized in the Design and Manufacture of 
Products for Rolling Mills 
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Hydraulic Rest Bars
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Nucor Key Requirements

• REMOVING TEAM 
MEMBERS FROM LINE OF 
FIRE HAZARDS.

• SYSTEM REALIABILTY IN A 
STEEL MILL ENVIROMENT

• BE ABLE TO INSTALL ON 
EXISTING MILL STANDS 
WITH MINIMUM 
ALTERATIONS TO 
EQUIPMENT.

• SYSTEM IS DESIGNED TO 
WORK ON EXISTING MILL 
HYDRAULIC FUID AND 
PRESSURES.
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Traversing Rest Bars for Any Mill Stand
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Fabris Traversing Rest Bars

• Stainless steel construction

• Mill-duty ;  Proven in numerous mills

• Fast pass changes

• Accurate guide alignment

• Secure guide location

• Over 40 different styles to suit 
various mill stands
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Fabris Traversing Rest Bars - Body

• Cast Stainless Steel body

• Designed to fit existing stand 
housing
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Fabris Traversing Rest Bars - Saddle

• Designed to meet with 
existing mill stand geometry.

• No need to modify existing 
guides

• Stainless Steel

• Key helps to ensure secure guide mounting 
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Fabris Traversing Rest Bars - Nut

• Incorporates threaded bush 
that runs on the leadscrew.

• Ability to easily separate nut from saddle 
assists with maintenance of rest bar

• Includes grease points to ensure smooth 
operation 
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Fabris Traversing Rest Bars – Lead Screw

• ACME thread lead screw

• Pitch can vary but 4 threads/inch  at 
Nucor Seattle

• Hex drive ends designed to suit 
existing tools.
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Fabris Traversing Rest Bars – Clamping Screws

• Clamping screws secure saddle in 
position on body.

• Low torque requirement for secure 
locking (~ 40 ft.lb)

• Hex head designed to suit existing 
tools where possible



http://www.fabris.com info@fabris.com(905) 643-4111

Fabris Traversing Rest Bars – Clamping Animation 
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Hydraulic Rest Bar , Design Requirements

• One touch* remote operation for 
Up/Down or Left/Right

• Proven rest bar design features to 
be retained

• Must fit to existing rest bars

• Clamping to be reliable and 
repeatable

• Traverse speed to be  suitable for 
fine-tuning guide position whilst still 
rapid enough for pass changing

• Must work off existing mill hydraulic 
supply

(* Changed during product evaluation)
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Trial phase 1 - Hydraulic Clamping 

Hydraulic motor to 
drive leadscrew

Single acting 
cylinders for 
Clamping

Spring to 
assist 
unclamping

Gear box
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Trial phase 1 - Hydraulic Clamping 

• Clamping screws adjusted 
with unpressurized 
cylinders

• Set for smooth, sliding 
contact.

• Pressurization of cylinders 
provides the saddle 
clamping force

• Requires check valves on 
hydraulic lines to ensure 
clamping is maintained.
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Trial phase 1 - Hydraulic Clamping 

• Self-contained 
hydraulic unit

• Promising results but 
inconsistent clamping 
forces 
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Trial phase 2 - Hydraulic Unclamping 

Single acting 
cylinders – same as 
previous design 

Clamping spring 
assemblies

Revised motor 
and gear 
assembly
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Clamping – General

• Clamping is 
achieved via spring 
assemblies

• Hydraulic pressure is 
used to unclamp by 
compressing the 
springs.
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Trial phase 2 - Hydraulic Unclamping 

• Single acting cylinders used to 
unclamp the saddle

• Self-contained hydraulic unit 
• High pressure (2900 psi)



http://www.fabris.com info@fabris.com(905) 643-4111

Final Design

New clamp assembly 
with custom designed 
cylinders – will work at 
lower pressures

Compact 
housing for 
gearing

Indicator  wheel 
(both ends)



http://www.fabris.com info@fabris.com(905) 643-4111

Clamping – Cylinder Design

• A custom-designed cylinder 
was required to fit in the 
required geometry.

• The cylinder was designed to 
provide adequate force to 
overcome the clamping force 
with a hydraulic supply 
pressure as low as 1000 psi
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Presetting the Clamping Force

• When fitting the rest 
bar the clamping 
assembly needs to be 
preloaded to the 
appropriate clamping 
force.

• 40 ft.lb provides 
adequate clamping  
and can still be 
overcome by 1000 
psi hydraulics

• Note: In the event of 
a hydraulic failure the 
clamping can be 
manually operated.
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Clamping Forces and Pressures

Preload to 
40 Ft. 
Pounds

1000psi will deflect springs from 0.3” to 0.5” – creating 0.1” 
(2.5mm) clearance under each wedge
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Testing at Fabris Inc. 

The system was tested in-house before shipping to Nucor
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Hydraulic Motor

220 rpm
3 gal/min (12 L/min)
1500 psi (103 Bar)
37 ft.lb (50Nm)
148 ft.lb on Leadscrew 
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Traversing Loads & Pressures

Torque produced at 
1500 psi (148ft.lb)

Maximum 
traversing force at 
1500 psi
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Stresses on Nut @ 1500 psi  Hydraulic Pressure

System will safely stall if saddle is 
traversed against a dead stop
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Final Design – Hydraulic Supply

The hydraulic supply, valves and 
controls were all supplied by Nucor 
Seattle

The  supply pressure is 1500 psi. 
This is well above the minimum 
requirement of 1000 psi.

The pressure relief can 
be set to protect the 
mechanical components 
from overload in the 
event of exceeding 
travel.

Nucor have added flow 
controls to fine-tune 
traverse speed
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Final Design - Valves
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Final Design – Controls

Unclamp

Traverse 
up/down
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Traverse Speed

• The traverse speed 
can be adjusted using 
flow control valves.

• Separate clamping 
and traverse controls 
enable jogging

• 240 rpm at the motor 
equates to 60 rpm on 
the lead screw (4:1 
gearing)

• Linear speed = 15 
inches/min

• Fast/Slow circuits can 
be added to provide 
pass change/guide 
adjust option.
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Pass Change
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Applications:  Guide alignment

•Utilize bar gauge output to correct entry guide alignment
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Applications: Automatic Pass Changes

•Developing position feedback.

•Saddle will traverse by distance entered into 
controller or to pass number.

•Potential for time significant time saving during 
product changes or pass changes for roll wear.

•Guide automatically traversed to position.  Fine 
adjustment can still be performed visually.

•Current status : In house testing
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The Road to Success
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Flat Edger Delivery Guide
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Flat Edger Delivery Guides – Original guides

•Flats ranging from 1 ½”- 6” wide 
and 0.25” – 1.125” thick.

•Static delivery guides on edger 
passes.

•A lot of rebuilds required for 
product width changes.

•Nucor Seattle identified the need 
for a guide that can be adjusted for 
different widths on the mill stand. 
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New Guide : FRE-4F-6

•Single point adjustment 

•Mechanism based on 
established 4 roller entry guide 
design

•Wear plates control edges of 
flat

•Scraper blades in spring 
contact with the bottom of the 
edger pass – 7mm (0.275”)  
thick

•Adjustment range : 1.4” – 6.2”

•Gap between upper and 
lower inserts = 18mm (0.7”) 
but can be adjusted
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Adjustment 

To adjust, the 4 
Top housing 
bolts are 
loosened

Rear adjuster 
screw is used to 
adjust the side 
guide parting
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Wear Plates

• Upper and lower wear plates of 
different thicknesses are used for 
different flat thicknesses

• Wear plates are easily 
interchangeable
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Scraper Blades 

• Investment cast scraper blades engage in 
the edger pass.

• Scraper thickness selected to fit minimum 
edger pass width

• Scraper is kept in contact with the mill rolls 
by spring force

• Set screw can be used to set 
the spring pre-load
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Saddle

• L-Style Saddle allows for easy access to guide 
adjustment on the vertical stand

• Serrated side dovetail 
allows the guide position 
to be adjusted close to 
the mill rolls
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Animation  of FSD-4F-6
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The Road to Success


