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“Rail profile grinding encompasses:
	 1.	Control of gauge face wear and lateral wheel-rail curving forces
	 2.	Control of corrugations
	 3.	Control of rail surface fatigue where improvements in average rail life 		

	 on the order of 50 to 300+% have been reported.”
							       Dr. Allan M. Zarembski, PE, FASME

RAIL GRINDING

Harsco Rail’s suite of 
planning and quality 
control tools aid railways in 
grinding management

•	 Determine and optimize 
grinding requirements

•	 Allocate grinding resources
•	 Monitor quality control of 
grinding effort

•	 Determine effective 
grinding cycles

•	 Extend rail and wheel life



SmartGrind
Real Time Profile Grinding Analysis and Quality Control System

Features

•	 Updatable collection of desired rail 
templates

•	 Updatable collection of rail grinding 
patterns (metal removal)

•	 Interfaces with rail profile 
measurement system

•	 Calculates Grinding Quality Index 
(GQI) to compare rail profile

	 conformity over multiple 
measurements

•	 Calculates grinding requirements
	 - Number of Passes
	 - Patterns
	 - Speed

Benefits

•	Monitor effectiveness in real time
•	Determines next pass requirements
•	 Provide production reports for 
segments (curves, tangents)

	 - Spark Time
	 - Pattern
	 - Speeds
	 - GQI

What is SmartGrind?
SmartGrind is a real time profile grinding analysis and quality control system utilized by onboard grinders and track 
geometry cars. The easy to use software system interfaces with optical rail profile measurement systems. Onboard a 
grinder, two systems can be used as input; a pre-grind and post-grind system, before and after the grinding cars. Other 
railway inputs include; track profile data (curves, etc.), rail surface condition data (corrugations, surface fatigue, etc.). 
The system provides railway personnel with grinding requirements, current grinding production, and grinding quality 
control measures onboard and in real time.

How Does SmartGrind Work?
During operation, SmartGrind utilizes a library of desired rail shapes, or templates, that can vary for each rail segment 
based on rail elevation (high / low) and degree of curvature. The template is matched to existing rail, minimizing the 
area of metal to be removed, and the best set of passes are predicted: how many, patterns, speeds. In addition, a 
Grinding Quality Index (GQI), objectively quantifying the conformity of the measured rail profile, is calculated. This 
is calculated for both the before and after grinding rail profiles, allowing the user to decide if additional grinding is 
required. In addition, this GQI can be utilized as a quality control measure for grinding operations to determine if rail 
profile condition is satisfactory after grinding. All output data is available to the grinding supervisor / operator in real 
time, and is stored, along with all the results for later analysis, review, and future planning.

What are the Benefits of SmartGrind?
Some of the Features and Benefits of SmartGrind are listed below. The number one benefit is optimized rail grinding 
resulting in the maximum life of the rail.

GrindManage
Offline Profile Grinding Analysis and Quality Control System

Features

•	 Easy-to-Use Windows™ Application
•	 Updatable collection of rail 
templates

•	 Updatable collection of rail grinding 
patterns

•	 Calculates Grinding Quality 
Index (GQI) to compare rail 
profile conformity over multiple 
measurements

•	 Reports:
	 - Shift Report
	 - GQI Report
	 - Next Plan
	 - Output displayed in tabular or 		
	  graphic form

Benefits

•	Monitor effectiveness offline in the 
office

•	Quantifies rail conformity for each 
segment

•	 Determines future grinding 
requirements for each segment

•	 Aids in monitoring grinding cycles
•	 Prioritizes rail grinding activities

What is GrindManage?
GrindManage is a rail profile grinding management tool used to optimize rail grinding maintenance techniques that 
extend rail life and reduce rail costs. Grind-Manage is a production rail grinding management tool that uses input 
profiles taken by optical rail profile measuring systems and calculates the production grinding requirements for a given 
territory or entire rail network. This includes grinding patterns, grinding speeds, and number of grinding passes required 
to achieve the desired rail profiles. Unlike SmartGrind, GrindManage works in an offline mode to provide grinding 
management staff the ability to develop and prioritize grinding programs, and maximize the utilization of grinding 
resources.

How Does GrindManage Work?
GrindManage utilizes rail profiles from an optical rail profile management system as input, as well as other railway 
specific inputs such as curvature, desired shape, surface condition, tonnage, etc. GrindManage calculates a dynamic 
difference profile (amount of rail head to be ground) using a library of desired rail head profiles (templates) which are 
stored within the system. GrindManage analyzes the input rail profiles using sophisticated algorithms to match the 
profiles to the standard rail templates. The software provides a comprehensive grinding plan for a territory, which 
provides recommended grinding, including the patterns and speeds on a segment by segment basis. In addition, 
an exception report is provided which shows grinding segments that did not meet a desired profile listed segment-
bysegment, as well as quality reports, shift reports, and next grinding plans.

What are the Benefits of GrindManage?
The GrindManage system provides the grinding operations manager with the ability to effectively plan and define a 
grinding program, monitor grinding effectiveness, and adjust the grinding program to meet the specific railway’s needs.



Harsco Rail
2401 Edmund Rd., Box 20
Cayce-West Columbia, SC 29171-0020

Tel: (803) 822-9160
Fax: (803) 822-8107
www.harscorail.com 

The HARSCO RAIL equipment pictured 
in this brochure is intended to illustrate 
the general appearance and features of 
this product. It is equipped as specified 
by a particular customer and may or 
may not show items that are optional or 
recommended by HARSCO RAIL, Harsco 
Corporation. Specifications, illustrations, and 
descriptive materials herein were accurate 
as known at the time this publication was 
approved for printing. HARSCO RAIL, 
Harsco Corporation reserves the right to 
discontinue models or options at any time 
or change specifications and materials, 
equipment and design without notice and 
without incurring obligation. Federal, State or 
Provincial, and/or local laws and regulations 
may require additional equipment for the 
particular use intended for this product. It is 
the buyer’s responsibility to determine the 
applicability of such laws and regulations 
to the buyer’s intended use for the product  
and to arrange for the installation of the 
required equipment. Other products and 
companies referred to herein are trademarks 
or registered trademarks of their respective 
companies and/or mark holders.

Harsco Rail, Harsco Corporation
Facility Locations:

2401 Edmund Road
Box 20 
Cayce-West Columbia, SC  
29171-0020  
Tel:  (803) 822-9160
Fax:  (803) 822-8107

415 North Main St. 
Fairmont, MN  56031-1837  
Tel:  (507) 235-3361
Fax:  (507) 235-7370

200 S. Jackson Rd. 
Ludington, MI  49431  
Tel:  (231) 843-3431
Fax:  (231) 843-4830

900 Kings Highway North
Suite 208
Cherry Hill, NJ 08034
Tel: (856) 779-7795
Fax: (856) 779-7436

4 Strathwyn St.
P.O. Box 5287 Brendale 
Queensland 4500, Australia  
Tel:  61 7 3205 6500
Fax:  61 7 3205 7369

Unit 1, Chewton Street, Eastwood 
Nottingham NG16 3HB
United Kingdom
Tel:   01773 539480
Fax:  01773 539481

Av. Marechal Camara
160 Grupo 1901
Centrol CEP; 20020-080
Rio de Janeiro-RG
Tel: (21) 2510-5151
Fax: (21) 2224-3484

Harsco Rail Emirates
Abu Dhabi Branch
P.O. Box 46400
Level 4, Al Mamoura Building B
Al Muror Road
Abu Dhabi, UAE
Tel: +971 (0) 2 6594278

Harsco Rail Europe GmbH
Rehhecke 80
40885 Ratingen
Germany
Tel: +49 2102 937200
Fax: +49 2102 37651
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EcoGrind
Economic Benefit Analysis of Rail Grinding

EcoGrind presents the benefits of rail grinding as compared with a base case 
of no-grinding. These benefits include extension in rail life, reduction in fatigue 
defects, reduction in surfacing cycle, reduction in derailment risk, and reduction 
in fuel costs.

EcoGrind evaluates the costs on an annualized basis and a present value analysis 
is presented based on the unit costs and cycle of maintenance, with a user 
defined cost of money. Using the benefits of grinding and the costs of grinding, a 
return on investment (ROI) for grinding is determined.

EcoGrind takes site and operation characteristics into account, including segment 
length, curvature, annual tonnage, wheel load, level of lubrication, and type 
of grinding to determine the life cycle of the various track components and 
maintenance activities that benefit from grinding.

The Art and Science of Rail Grinding
by Dr. Allan M. Zarembski, P.E., FASME President, ZETA-TECH

The Art and Science of Rail Grinding is the first book dedicated exclusively to 
the subject. It covers the full range of grinding issues from profile grinding and 
control of the wheel-rail interface to corrective grinding and defect elimination.

This is truly a must-have book for anyone associated with rail grinding. It’s aimed 
at the full spectrum of people associated with the process and the decisions 
to be made from machine operators to engineers, planners and senior decision 
makers. The principles presented are applicable to all rail systems from heavy 
haul freight, to inter-urban passenger to transit and commuter rail. Presented in 
an easy to understand format with over 300 figures, illustrations, and tables.
Hardbound, 420 pages.

Contents Include:
•	 Rail and Rail Problems
•	What is Rail Grinding?
•	 The History and Evolution of Rail 
Grinding Equipment

•	 Switch and Crossing (Turnout) Grinding
•	 Grinding Operations and Issues
•	 Traditional Rail Grinding
•	 Rail Profile Grinding
•	Monitoring Rail Grinding
•	 Grinding Management
•	 Economics of Rail Grinding

To order call
1-800-228-9670 or
1-402-346-4300 or

visit www.transalert.com or email
orders@transalert.com


