
The Winter Tire Stud 
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A small unit, similar to arivet, containing a tungsten carbide 
core is the latest development in winter driving safety. This 
device, called a winter tire stud, facilitates stopping, cor
nering , and starting on i ·e. With roughly 100 tire sluds pro
perly inserted inLo the l:read pattern of a tire favorable 
results can be achieved U1at were never before possible under 
icy conditions. 

The European and Scandinavian countries are credited with 
the initial market exposure around 19 59. Interest quickly 
spread, and by 1962 the major rubber companies in North 
America were taking steps to incorporate the winter studded 
tire as an active part of their program. Test markets were 
conducted during the 1963-1964 and 1964-1965 winter seasons 
with encouraging results. Considering the number of vehicles 
in Canada and the United States, marketing experts forecast 
its future potential would exceed by far that of Europe. 

Now in its third year of marketing in North America, the 
studded tire has become a controversial product. There is 
still much to be determined c,oncerning its effect on various 
road surfaces, and this information will help to resolve an 
extremely complex legal situation that has resulted. Several 
states and provinces have undertaken accelerated test pro
grams to provide data, keeping in mind the safety aspect 
under winter conditions, which is the primary feature of the 
tire stud. 

•APPROXIMATELY five years ago in Finland and Sweden, an old idea with a new con
cept began to make its mark on the driving public. This item consisted of a small piece 
of tungsten carbide, about the thickness of a ten-penny nail and roughly 3/16 in. in length, 
encased in some variation of a jacket. As a unit, this device was called a winter tire 
stud. Since that time there have been many brand names attached to it, depending on the 
manufacturer. 

The purpose of the tire stud is to serve as an antiskid device. It is designed to be an 
integral part of the tire tread, remaining there throughout its useful life. With approxi
mately 100 studs per tire on the four wheels of a vehicle, cornering, stopping, and 
traction on ice and hard- packed snow are greatly improved. 

WORKING PRINCIPLES 

The center core of the unit is made of tungsten carbide (Fig. 1). Many years ago, 
similar traction devices were devised, tested, and used, but with little success . Be
cause the rubber in the tire is inherently resistant to wear and under normal driving 
conditions will even outwear hardened steel, all previous attempts to develop antiskid 
devices were unsuccessful. This, however, was overcome with the use of tungsten 
carbide , one of the hardest man-made materials. Manufactured to the proper specifi
cations, tungsten carbide closely matches the wear rate of the tread rubber under nor
mal driving conditions. 
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Figure 1. Tire siuJ. 
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Figure 2. Winter ti re st ud gun (manual). 

The carbide core is surrounded by a holding device known as the jacket. Jackets 
have been designed in various sizes and shapes and manufactured in as many different 
materials. These factors have significantly influenced marketing of the tire stud. 

The particular jacket shown here consists of a low carbon steel, shaped to feature 
a large flange on the bottom portion of the unit. Other designs have used such materials 
as plastic, brass, aluminum and porcelain. Flanges on the body of the jacket have 
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Figure 3. Tire before and after installation of stud. 

numbered as high as four. One design even featured a threaded shank similar to a 
screw in place of the common flanged variety. 

Regardless of the design, the working principle remains the same. The tire stud 
unit is fitted into the tread by means of a pressure operating gun (Fig. 2). The hole 
that receives the stud is very small, thereby causing high compressive forces to be 
exerted on all sides of the installed unit by the surrounding rubber (Fig. 3). This 
serves to hold it securely in place during normal service. 
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Once inserted, about 90 lb of force is required to pull the unit out of the tread. When 
the tire is traveling at 50 mph, the centrifugal force acting on the stud is less than 2 lb. 
It would require a speed of over 500 mph to create a centrifugal force great enough to 
eject the stud after it has been properly seated in the tire. 

For maximum performance, the uppermost edge of the stud should protrude approxi
mately 1/16 in. beyond the tread surface of the tire. This protrusion provides the biting 
action into the ice for cornering, and stopping, and starting. As the tire wears down, 
the tungsten carbide shoud wear at an equal rate. Generally this is the case; however, 
wear is subject to many factors, such as driving habits and the driving conditions. 

NUMBER OF STUDS REQUIRED 

The number of tire studs used per tire has ranged from 50 to 500 or more. The 
latter, of course, represents an extreme situation, such as tires used for ice-racing. 

Figure 4 shows a relationship of the coefficient of friction on ice vs the number of 
studs per tire (1). 

Although the - coefficient of friction continues to increase with the amount of studs per 
tire, there is a point at which this gain ceases to be economically justifiable. This 
point occurs at approximately 100 studs. The increase from 100 to 150 studs continues 
to produce a marked improvement; however, only special applications call for more 
than 150 studs . 

Another important factor in considering the number of studs to use per tire is safety 
on wet, slippery surfaces. With approximately 100 studs in a tire, 98 percent of the 
contact area is rubber. This should be sufficient to provide the necessary traction 
under these conditions, especially in the front tires. 
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Figure 4. Approximate increase of coefficient of friction on icy road surface as function of number of 
studs per tire. 

Maximum safety is achieved only when 
all four tires on the vehicle are equipped 
with tire studs. This permits maximum 
steering control and stopping traction not 
possible with rear- wheel installation only 

PROPER INSTALLATION 

Tire studs must be installed only in a 
tire that can meet the requirements nec
essary for maximum retention and safety . 
Not every lire 4ualiiics , especially among 
the. p::ii:;i:;e.nge.r tire. sizes. 

The area where the tire stud is to be 
installed should be free of any tread pat
tern within a 3/is-in . radius of the insert 
(Fig. 5). This solid rubber portion pro
vides a supporting element necessary to 
m aintain m a.ximum r etenti on of the tire 
stud . New tire manufacturers and re-

Figure 5. Tread designed for tire studs. treaders alike have converted their pres
ent equipment to obtain these supporting 
elements in the cured tire. 

It is also necessary to maintain a minimum of %2 in . of new rubber between the 
bottom flange of the tire stud and the top of the carcass (Fig. 6). In the case of re
treaded tires, this distance is to the buff line. Because of the thickness of rubber gage 
necessary for proper stud installation, it is usually considered better to locate the studs 
closer to the shoulder of the tread rather than in the center region . Here , we have the 
maximum tread gages. 

Most truck tires have the required portions of rubber in their normal tread pattern 
and would require no equipment alteration for the application of tire studs. 



Figure 6. Studded tire with 3/2 2 in. of new rubber 
between bottom flange of stud and top of carcass. I • 
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BACKGROUND 

The modern studded tire achieved its first substantial consumer acceptance in the 
1961-1962 winter season in Europe, principally in the Scandinavian countries. Such 
brand names as Keinas-Hokken, Kometa, and Secomet were among the first to be in
troduced. In Germany , one of the first tire studs introduced, and still the major one, 
was the Krupp- Widia. 

Consumer acceptance of the tire stud in Europe was very encouraging during its first 
season. The safety aspect was extremely important. The speed of acceptance has been 
compared to the impact of the seat belt. In several Scandinavian countries it was re
ported that the studded tire consisted of as much as 50 percent of the winter tire mar
ket. 

With the favorable results received in the European countries, it was only natural 
for various manufacturers to make their move to North America. There was without 
question a potential market for studded tires in North America many times greater than 
the existing market in Europe. 

THE CANADIAN MARKET 

The first real test market in Canada got under way during the 1963-1964 winter 
season (2). It is estimated that during that time approximately 1 ½ million tire studs 
were sold. During the following year promotion was increased and outlets were es
tablished throughout the provinces. The total number of tire studs marketed during 
that season was estimated at 6 million, an increase from the previous year of around 
400 percent. 

The various stud and tire manufacturers have now established complete programs 
in this field, and it is forecast that the final tally of tire studs marketed in Canada for 
the 1965-1966 winter season will be in excess of 25 million. 

UNITED ST ATES MARKET 

One of the first winter tire studs to be introduced in the United States was the Keinas
Hokken. This consisted of a bell-shaped plastic casing and a tungsten carbide insert. 
The major tire manufacturers did very little experimental work with this product. 
Probably one of the biggest problems at that time was the crude method used to insert 
the studs into the tire. 
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TABLE 1 

STUDDED TIRE STATUS 

No . of States No. of Approx . Winter No. Legal 
Marketed Tire Studs No. of Tires Season States (legally) Sold in UsAa (100 studs/ tire) 

(millions) 

1963-1964 13 2-3 3-5 30 , 000 
1964-1965 13 13 25-30 250 , 000 
1965-1966 28 28 250-275+ 2.500,000 

0
Estimote. 

Soon after the brief life of the Keinas-Hokken came an improved version of the 
plastic-encased tire stud by a European manufacturer , the Season Corporation. A re
vised method of inserting the stud was also a timely improvement. Several of the larger 
suppliers of both new and retread tires accepted the program and set up a limited test 
market for the 1963-1964 winter season. 

As marketing plans got under way, information was revealed regarding the legality of 
this concept. A large number of states had a law on their books which in general read: 
"Any block , stud, flange , cleat or spike or any other protuberance of any material other 
than rubber which projects beyond the tread will be illegal .... " This naturally damp 
ened potential nationwide promotional plans. 

In general, as a result of the legal situation, most of the 1963-1964 winter season 
test marketing was confined to two or three states. Because the winter tire was intro
duced into the market late in the year, very little was learned concerning the future 
market potential of this product. Speculation , however , ran high. 

By spring of 1964, tire manufacturers had a large number of winter tire sluds, of all 
sizes and shapes. They came from Sweden, Finland, England, Germany, Japan, and 
even the United States. 

With the 1964-1965 winter season approaching, another attempt was made to deter
mine the exact number of states in which the studded winter tire could be used legally. 
By midyear it appeared that the following thirteen states either did not prohibit the 
studded tire by law or had no existing laws for or against: New York, Massachusetts, 
Ohio, Missouri , Maine, Maryland , New Hampshire , Tennessee , Vermont, Nevada, 
Connecticut, Kentucky, and Oklahoma. Tt wa.R la.tP.r found that 1wen this listint:, was 
inaccur ate. 

Table 1 briefly summarizes the past three winter seasons. 
The United States was not the only country faced with this situation. During the same 

period, Canada was experiencing similar legal problems. Several of the provinces went 
along with the idea and others took a "wait-and- see" approach. The present situation 
remains somewhat unclear; however, most provinces are making temporary allowances 
to study the effect of tire studs on various road surfaces vs the safety aspect. 

At the close of the 1964-1965 winter season, the activity among stud manufacturers 
and tire manufacturers (new and retread) was greatly increased. There was definite 
evidence that the studded winter tire was well accepted by the consumer . Many of the 
Rta.tP.R were having a second look at their laws and taking steps either to amend them or 
allow for a temporary suspension to allow time to survey the situation. Several states 
P.RtahliRhP.d r.omprehensive test programs to study what effect, if any, this studded tire 
had on their road surfaces. 

The 1965-1966 winter season is now completed and a substantial increase in the 
market prevailed. For the 1966-1967 winter season, forecasters look for the market 
to double. 
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