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Evaluation of 
Snow Plow Blade Systems 

MR 2010-03 

Purpose and Need 

 The safe and efficient removal of snow and ice from highways and structures is a 

critical task for the NDDOT.  The public relies on the Department to provide safe 

traveling surfaces in a timely manner.  The efficiency of snow and ice removal depends 

on the experience and expertise of the NDDOT’s District Employees, and on the use of 

the latest technology for snow and ice removal.   

 The workhorse of the NDDOT’s snow and ice removal fleet is the truck mounted 

snow plow, outfitted with various snow plows.  These plows are equipped with 

replaceable blade systems whose service life is determined by a number of variables, 

e.g. pavement type, number and type of snow or ice events, snow plow speed, snow 

plow operator technique, blade durability and quality, etc.  The replacement frequency 

of the blade systems has an impact on the cost of operation, hours of availability, and 

down time for maintenance.   

 The current NDDOT standard blade replacement is carbide steel.  Several new 

blade systems have become available.  The NDDOT desires to evaluate three of these 

new blade systems in an effort to reduce costs and improve efficiency.   

Objective 

 The objective of this project is to evaluate the field performance of three snow 

plow blade systems during the 2010-2011, fall through spring snow and ice season.  

The current NDDOT standard carbide blade system will serve as the control product for 

the project.   

 Experience of District Maintenance Employees operating and maintaining the 

equipment will be used to compare the service life, general effectiveness and efficiency, 

and cost of operation for the blade systems. 
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Scope 

 The Dickinson District will install four different blade systems on 15 snow plow 

trucks.  Blade systems to be evaluated include: 

 

System 1 – Control, Carbide steel 

 These blades come in various length sections and no adapters are required. 

 Contains 3/4 inch carbide inserts in each section. 

 To outfit a NDDOT straight reversible plow requires 3 four foot sections. 

 

 

Photo 1: Traditional Carbide Blade System 

 

 
Photo 2: side profile 

  

¾” Carbide 
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System 2 – Joma 

 Blades come in four foot sections encased in rubber. 

 Steel Sections are spaced at one foot centers in the rubber. 

 Contains 1.0 inch carbide inserts in each section 

 To outfit a NDDOT straight reversible plow requires 3 four foot sections and 

adapters. 

 

 

 

 
Figure 1: Joma Blade System 
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System 3 – Polar Flex 
 

 Adapter plates come in four foot sections as shown in the picture below. 

 Polar Flex blades come in one foot replaceable segments with two bolts holding 

each segment. 

 The one foot segments can be changed individually. 

 Contains 1.0 inch carbide inserts in each segment. 

 To outfit a NDDOT straight reversible plow requires 3 adapter plates, 3 rubber 

inserts and 12 one foot segments. 

 

 

Figure 2: Polar Flex Blade System 

  

Rubber Insert 

Carbide Insert 

1 foot steel segment 
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System 4 – Stacked Blade Traditional Carbide Steel 

 These blades come in various length sections and no adapters are required. 

 Contains 3/4 inch carbide inserts in each section. 

 To outfit a NDDOT straight reversible plow requires 6 four foot sections. 

 

 

Photo 3:  Stacked Blade System 

 

Each blade system will be maintained on the same truck throughout the 2010-

2011 snow and ice season; unless the performance observed is judged to be 

inadequate for continued evaluation.  

The Dickinson District, with assistance from the Maintenance Division, will collect 

data and documentation from the District Maintenance Employees. 

 The Materials and Research Division and Maintenance Division will compose a 

survey for the District Maintenance Employees operating and maintaining the 

equipment to complete after a snow or ice event, or blade replacement activity.   
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Evaluation Criteria 

 Field performance of the blade systems will be evaluated using the following 

performance measures: 

 

Service Life – District Maintenance Employees who operate the snow plow trucks will 

record the hours of roadway contact and keep replacement records for the blade 

systems. 

 

Effectiveness and Efficiency – The District Maintenance Employees operating and 

maintaining the equipment will keep records on the road and weather conditions during 

snow plow operation.  They will provide information on their observations regarding the 

performance of the blade system relative to snow and ice removal. 

 

Equipment Maintenance – District Maintenance Employees who maintain the equipment 

will keep records on the frequency or replacement, time/labor required to replace, and 

relative difficulty of replacement. 

 

 The field performance evaluation will be conducted during the fall 2010 and 

spring 2011 snow and ice season.  A final report documenting the outcome of the 

evaluation will be written by Materials and Research after the data has been assembled 

and analyzed. 
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Blade System Evaluation 

Fifteen NDDOT trucks and District Maintenance Employees participated in 

testing the different snow plow blade systems.  The District developed a spreadsheet for 

use after every snow and ice event.  Materials and Research created a survey for the 

District Maintenance Employees operating and maintaining the equipment and their 

supervisors to fill out.   

All fifteen trucks were equipped with 12.0’ wide straight reversible snow plows.  

Below is a table showing the testing matrix for the research performed. 

 

Blade Type Truck # 
Maintenance 

Section 
Highway HBP, PCC, or Both? 

Carbide Blade 9315 Belfield US 85 HBP 

Carbide Blade 9743 Beulah ND 200 HBP 

Carbide Blade 9593 Killdeer ND 22 HBP 

Carbide Blade 9951 Beach ND 16 HBP 

Carbide Blade 9625 Dickinson ND 22 HBP 

Carbide Blade 9441 Hettinger US 12 HBP 

Carbide Blade 9724 Richardton I-94 Both 

Joma 9768 Dickinson I-94 PCC 

Joma 9788 Beulah ND 49 HBP 

Joma 9756 Belfield I-94 HBP 

Joma 9442 Dickinson ND 22 HBP 

Polar Flex 9914 Beach I-94 HBP 

Polar Flex 9440 Killdeer ND 200 HBP 

Polar Flex 9923 Richardton I-94 Both 

Stacked Blade 9623 Hettinger US 12 HBP 

Table 1: Unit #s and route plowed during test period. 
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District Spreadsheet Data 

 All the District Maintenance Employees listed in Table 1 on the previous page 

filled out a spreadsheet during the testing period.  A summary of the data collected is 

shown below. 

 

 

 

* Employee 9768 reported that the angle was not set correctly on his plow for the Joma blades resulting 

in reduced service life.  This accounted for replacement of three Joma blade sections. 

 

**One Polar Flex blade section contains 4 one-foot segments. 

 

*** Stacked traditional carbide blades showed no improvement in snow/ice removal or wear performance.  

They were replaced with single traditional carbide blades after the initial set wore out. 
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Survey 
 Materials and Research created a survey for the District Maintenance Employees 

to collect field data.  The survey consisted of three parts; description of snow removed 

or deicing activity, experiences of District Maintenance Employees operating the 

equipment and experiences of District Maintenance Employees maintaining the 

equipment.  As originally designed, it was intended that the survey be completed after 

each snow removal or deicing activity.  However with the extraordinary number of 

events this past season it was not possible to meet that intent.  The survey was instead 

used to report on the performance, maintenance, and perception of the blade systems. 

 The District Maintenance Employees were asked to rate the performance of the 

Joma, Polar Flex and stacked traditional carbide blade systems compared to traditional 

carbide blade system.  A rating of 5 is equal to the performance of a traditional carbide 

blade system.  Ratings higher than 5 are better and lower than 5 suggest worse 

performance.  Below is a summary of the survey questions and the results from the 

District data. 

PART I:  DESCRIPTION OF SNOW REMOVAL OR DEICING ACTIVITY 

Individual event data is not available. 

 

PART II:  TRANSPORTATION TECHNICIAN PROVIDED INFORMATION 

1. Performance of Equipment: 
a) Snow Removal: How effective was the test blade system in moving and clearing the 

snow as compared to a traditional carbide blade system? (how clean was the roadway, 
etc.) 
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Employee comments: All blade systems were reported to have cleaned better than the 

traditional carbide blades. 

 

2. Transportation Technician Experience: 
a) Noise Level in the Cab: Rate the noise level in the cab as compared to the traditional 

carbide blade system.  

 

Employee comments:  Joma and Polar Flex blades were reported to have significant noise 

reduction in the cab of the truck. 

 

b) Vibrations in the Cab: Rate the vibration in the cab as compared to the traditional 
carbide blade system.  

 

Employee comments:  District Maintenance Employees testing the Joma and Polar Flex 

systems commented on reduced vibration in the cab.  Employee 9923 (using Polar Flex) also 

commented on having reduced bounce. 
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Odors in the Cab: If there is an odor in the cab from the test blade system, rate the smell as 
compared to the traditional carbide blade system.  

 

Employee comments:  Joma blades were reported to have an initial burnt rubber odor.  No odor 

was reported with Polar Flex blades. 

 

PART III: MAINTENANCE SUPERVISOR PROVIDED INFORMATION 

Maintenance by District Transportation Technician and/or Shop 

a) Installation:  
i. Rate the effectiveness of the installation instructions for the test blade systems as 

compared to the traditional carbide blade system. 

 

* No data was available for the Stacked Traditional Blade System. 

Employee comments:  Employees commented that the Joma and Polar Flex instruction 

pamphlets were helpful.  Employee 9768 also said that the Joma blades are not as hard on 

hands and fingers when installing.  Several comments have been made that the polar Flex 

Blades have a specification that the blade is supposed to be set to 75-85 degrees.  It was also 
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reported that at that angle the plow may want to “trip” easily. 

 

ii. Rate the effort required to install the test blade system as compared to the 
traditional carbide blade system. 

 

* No data was available for the Stacked Traditional Blade System. 

Staff Hours Required?  on average, 30-60 Minutes for any blade system 

Employee comments:  It was reported that the Joma takes two people because of the weight 

and they come in three pieces.  The Polar Flex were reported to be harder to install initially but 

employee 9923 thinks after that they will be easier to put the replacements on because they 

come in one foot sgments.  Employee 9914 commented that the Polar Flex blades are a lot 

heavier to install than traditional but is not an issue with the lifting system that we have 

developed. 

 

b) Replacement: 
i. What was the reason for the blade system replacement?  What was its condition? 

Employee Comments:  Some Joma and Polar Flex  users commented that they have not 
changed their blades. 
 

ii. What parts were replaced?  What was the cost? 
Part:  No Comments      Cost:  No Comments. 

 

iii. Rate the effort required for the replacement of the test blade systems as compared 
to the traditional carbide blade systems? 

Staff Hours Required? No Comments 

Equipment Downtime Hours? No Comments 

 

4.7 5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Joma Polar Flex Stacked Traditional Blade* 

W
o

rs
e

   
   

   
  S

am
e

   
   

   
 B

e
tt

e
r 

Installation Effort  
vs.  

Traditional Blade System 



Evaluation of Snow Plow Blade Systems MR 2010-03 Final Report 

North Dakota Department of Transportation   Materials & Research Division 13 

c) Technical Support: 
i. Rate the quality of the manufacturer’s response to questions as compared to those 

from the manufacturer of the traditional carbide blade system. 
Comments:  One Employee reported same as traditional.  

 

ii. Rate the effort required when ordering replacement parts as compared to ordering 
replacement parts from the manufacturer of the traditional carbide blade system? 

Comments:  One Employee reported same as traditional. 

 

iii. Rate the availability of replacement parts for the test blades systems as compared 
to the availability of parts from the manufacturer of the traditional carbide blade 
system? 

 
Comments:  One Employee reported same as traditional for the Joma blade system. 

 

Economics 

The Maintenance Division provided the following information relating to the blade 

systems.  Below is a chart showing the costs associated with the different blade 

systems. 

Blade Type Refills Per Foot cost Complete Plow Setup 

Carbide Steel $44.60 $525.20 

Joma* $143.75 $1875.84 

Polar Flex * $99.36 $2310.00 

Stacked Carbide Steel $44.60 $1050.40 

Table 2: Blade System Prices 

* Plow setup includes adapters that are only required for initial setup but occasionally 

need replacement if damaged. 

 

Summary 

Fifteen snow plow trucks in the Dickinson District were equipped with four different 

snow plow blade systems.  The District Maintenance Employees reported performance 

data on the blade systems during the fall 2010 to spring 2011 snow and ice removal 

season.  District Maintenance employee comments and data from this study indicate the 

following:   
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 The stacked carbide steel blade test showed no advantage over traditional carbide 

blades and was discontinued early in the study. 

 The Joma and Polar Flex blade systems conform to the road better especially on 

rutted asphalt roads.  When plowing roads the goal is to get all the snow and ice 

off the roadway.  Better blade systems on our snowplows provide cleaner roads 

which can potentially decrease the use of deicing products. 

 The noise is reduced with both the Joma and Polar Flex blades.  This may lead to 

better driver comfort, to quieter radio communication, and also better public 

perception (especially at night through urban areas). 

 There was an odor from the Joma Blades during some initial “set” period.  No odor 

was reported with the Polar Flex Blades. 

 There was less vibration in the cab of their trucks with the Joma and Polar Flex 

blades.  With increased demand for keeping our highway system clear at all times 

this could help with worker fatigue and overall job satisfaction. 

 Plow “tripping” occurred when adjusted per Polar Flex specifications.  The Polar 

Flex manufacturer specification states that the angle on a two-way plow should be 

75 to 85 degrees.  The normal operating NDDOT blade system angle is 50 to 70 

degrees.  This issue may be resolved.  The manufacturer sent an email to the 

Maintenance Division on 8/26/2011 saying “As all plows have different geometry 

and different designs the angle that will work best for Polar Flex may fall outside 

the range indicated in the instructions.  In reality the range that will insure optimal 

performance of Polar Flex is 52 - 85 degrees.” 

 The Joma and Polar Flex blades are lasting on average 3 to 4 times longer than 

traditional carbide steel blades.  Advantages of increased blade service life may 

include less risk of injury due to hazards incurred during installation and less field 

down time for the snow plow and the employee. Installation of traditional blade 

systems takes two employees approximately 30 minutes. 
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 The Dickinson District reported that based on the results of this study and their 

experiences this last snow and ice removal season, they intend to expand the use of 

the Joma blade system.  However with the issue of the blade angles being resolved 

they may consider also using the Polar Flex blade system.  Generally speaking the 

District feels that these blade systems provide better cleaning performance and longer 

service life than the traditional carbide blade systems. 
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Appendix A: Carbide Steel Drawings  
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Appendix B: Joma Blade System Information  
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Appendix C: Polar Flex Blade System Information  
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Appendix D: Wear Spreadsheets  
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Appendix E: Survey Form  



 

NDDOT Snow Plow Cutting Edge Evaluation 
Winter 2010-2011 

 
The NDDOT is conducting an objective evaluation of snow plow cutting edges to 
determine if efficiency and cost benefits in snow and ice removal could be derived from 
these devices.  The objective of this study is to compare the various cutting edges 
to the traditional carbide cutting edge.  The data you provide will be used to evaluate 
this equipment in the areas of: 
 
1. Performance of Equipment 
2. Transportation Technician Experience 
3. Maintenance by Transportation Technician and/or Shop 

 
Instructions: 
This form is designed to be completed at the completion of each plowing activity 
involving the cutting edge.  The information you provide will be used in a report to 
NDDOT Executive Management on the performance and cost effectiveness of cutting 
edges to the Department’s snow and ice removal equipment.  It is important that you 
provide as much detail as possible.   
 
The form is divided into three parts: 
 

PART I – Completed by Transportation Technician and/or Supervisor and should 
include information relating to this activity. 
  
PART II – Completed by the Transportation Technicians and should include 
comments from any personnel involved with the operation or observation of the 
cutting edge during that event.  Information should be recorded as close to the 
time of the event as possible. 

 
PART III – Completed by the Maintenance Supervisor and should include 
comments from technicians or shop mechanics as they relate to scheduled or 
unscheduled equipment maintenance activities. Information should be recorded 
as close to the time of the event as possible. 

 
 
PART I:  DESCRIPTION OF SNOW REMOVAL OR DEICING ACTIVITY: 
 
Unit Number:  ____ ___ 
      
Date: _______________ Location: _______________________________ 
                      (highway.mile from - to) 
 

Pavement Surface Type: Concrete, Asphalt/ no surface treatment, Chip Seal, Micro-
surface, Slurry Seal – (Please Circle One) 
 
Cutting Edge Type:                                                         _____________________                                    
 
Name of Transportation Technician: _______    ___________________________  
 
Name of Maintenance Supervisor:  _____________________________________ 
 

  

E-1



 

PART II: TRANSPORTATION TECHNICIAN PROVIDED INFORMATION 
 
1. Performance of Equipment: 

 
a) Snow Removal: How effective was the cutting edge in moving and clearing the 

snow as compared to a traditional carbide cutting edge? (how clean was the 
roadway, etc.) 

 
 Worse than Same as Better than  

                                                                          
 1   2     3     4     5      6     7     8      9  
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 
2. Transportation Technician Experience: 

 
a) Noise Level in the Cab: Rate the noise level in the cab as compared to the 

traditional carbide cutting edge.  
 

   Quieter than Same as  Noisier than 

                                                                          
 1   2     3     4     5      6     7     8      9  
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 

b) Vibrations in the Cab: Rate the vibration in the cab as compared to the 
traditional carbide cutting edge.  
 

 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9  
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 

c) Cutting Edge Odors in the Cab: If there is an odor in the cab from the cutting 
edge, rate the smell as compared to the traditional carbide cutting edge.  

 
 Less than Same as More than  

                                                                          
 1   2     3     4     5      6     7     8      9  
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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PART III: MAINTENANCE SUPERVISOR PROVIDED INFORMATION 
 
Name of Maintenance Supervisor: ____________________________________ 
 

Maintenance by Transportation Technician and/or Shop 
 
a) Installation:  

 
i. Rate the effectiveness of the installation instructions for the cutting edge as 

compared to the traditional carbide cutting edge. 
 

 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 

Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 

ii. Rate the effort required to install the cutting edge as compared to the 
traditional carbide cutting edge. 

 
Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 
 
Staff Hours Requires? _______    
 
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 

b) Replacement: 
 

i. What was the reason for the cutting edge replacement?  What was its 
condition? 

  
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 

ii. What parts were replaced?  What was the cost? 
  
Part:________________________                                  ___  Cost: ____________ 
Part:________________________                                  ___  Cost: ____________ 
Part:________________________                                  ___  Cost: ____________ 
Part:________________________                                  ___  Cost: ____________ 
Part:________________________                                  ___  Cost: ____________ 
Part:________________________                                  ___  Cost: ____________ 
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iii. Rate the effort required for the replacement of the cutting edge as 
compared to the traditional carbide cutting edge? 

 
 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 

 
Staff Hours Required? _______ 
 
Equipment Downtime Hours? ________ 
 
Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 

c) Technical Support: 
 

i. Rate the quality of the manufacturer’s response to questions as compared 
to those from the manufacturer of the traditional carbide cutting edge. 

 
 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 

Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 

ii. Rate the effort required when ordering replacement parts as compared to 
ordering replacement parts from the manufacturer of the traditional carbide 
cutting edge? 

 
 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 

Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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iii. Rate the availability of replacement parts for the cutting edge as compared 
to the availability of parts from the manufacturer of the traditional carbide 
cutting edge? 

 
 Worse than Same as Better than 

                                                                          
 1   2     3     4     5      6     7     8      9 

Comments:_____________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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