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Result

ACTUAL COST SAVINGS

$4.9 million

Challenge

A major steel mill was experiencing problems with their Reversing Cold Mill (RCM) coilers.
As part of a productivity improvement plan, the mill implemented modifications to the coiler
mandrel to improve on operational performance. Because a major component of the design
change involved bearings, NSK worked with other suppliers in recommending bearings

suitable for the re-designed mandrel gearbox.

Corrective Measures

NSK conducted application engineering and design considerations in conjunction with other
suppliers, and provided detailed calculations and recommendations on the bearings required
for the modifications to the RCM coiler mandrel. These modifications significantly reduced the
downtime and man-hour costs. Return on the investment was realized within 4 months.

The modification also harmonized the internal design of the two (left & right) mandrels, resulting
in a 50% reduction of spare parts.

Cost Saving Description:

Issue

Prior to December 2004 — annual mill
downtime 81 hours x $80,000

lost revenue per hour =

$6.48 million lost revenue per year

Cost of spare bearings (prior to change
in design) = $92,543 for 2 sets of spare
bearings for each mandrel

NSK Solution

From December 2004 to February
2006 estimated annual mill downtime
reduced to 20 hours x $80,000 lost
revenue per hour =

$1.6 million in lost revenue

Re-design resulted in the reduction
of spares by 50% = $46,271

Total Cost Savings = $4.9 million
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COST SAVING DESCRIPTION:

© Reduced Downtime

© Improved Productivity
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1. Situational Analysis

©  Asteel mill was having significant issues with the original design of their mandrel on the Reversing Cold Mill (RCM) coilers.
© Issues such as bolts shearing, gripper slot cracks and cracked wedge bar aligning plates (WBAP) were experienced.
© Potential alternatives requested from OEM to reduce the downtime and man-hour costs associated with these problems - none was provided.
© Between 01/10/02 and 01/20/03 the WBAP bolts failed 27 times (approximately every 2 weeks). 608 man-hours were applied to the
problem with 164 hours of mill downtime.
© Due to significant costs the mill decided to persue alternative designs independent of the OEM.

2. Value Proposition

© The mill identified key component concerns and selected NSK as the supplier to work with on the bearings.
© NSK worked in conjunction with the other component manufacturers to redesign the mandrel gearbox and recommended NSK bearings
suitable for the application.

3. Value Implementation

© The mill agreed to the design proposed by NSK and the other suppliers.
© The calculations presented were reviewed to ensure conformance to specifications (AGMA generally accepted life predictions).
© The mill accepted the proposal to be integrated into the overall mandrel modification.

4. Measuring Value

© The modified mandrel was installed on the right side on 11/07/04 and the left mandrel was installed on 12/13/04.

© No significant delays occured between 12/21/04 and 02/02/06, which resulted in a yield savings of ~2.5%, estimated by the mill to
be approximately $4.9 million in savings.

© ROl on the modification cost was 0.31 years.

5. Share Best Practice

© Case study produced to share within the industry.
© AIST (Association of Iron & Steel Technology) reference paper developed to present the complete modifications and share within the industry.
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