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METHODS OF ROLLING 

This invention relates to methods of rolling and par 
ticularly to a method of rolling light sections, chie?y 
wire, under tension in a multi-stand rolling mill, e.g. 
one having non-adjustable rollers, the ?nished cross 
section of the work-material or strands being adjustable 
within limits. . 

Nowadays, when rolling wire, rolling mills are used 
which comprise a plurality of stands arranged one after 
the other and combined to form a block, the rolling op 
eration being effected under tension between all the 
stands. The tension ensuring trouble-free rolling is af 
fected by several factors, particularly the roller groov- - 
ing, the cross section of the ?rst pass for the work 
material, and the rotational speed of the rollers. While 
the roller grooving constitutes a predetermined, cons 
tant factor (when considering a short period of time), 
the cross section of the ?rst pass and the tension may 
be varied, the tension being a function of the cross sec 
tion of the ?rst pass. When the rotational speed of the 
rollers is constant, an increase in the cross section of 
the ?rst pass results in a reduction in the tension be 
tween all the stands in the block, while a reduction in 
the cross section of the ?rst pass effects an increase in 
tension. 
The range of variation of the cross section of the ?rst 

pass is dependent upon the roughing stands connected 
in front of the block. The upper limit of the tension is 
particularly dependent upon the tensile strength of the 
work-material and upon the rollers which, in the case 
of great tension, are subjected to considerable wear. 
Theoretically, the lower limit can be ?xed at zero, 
which would correspond to tension-free rolling, al 
though, for reason of safety, the lower limit is ?xed 
somewhat higher in dependence upon the rolling con 
ditions in order still to obtain a perceptible tension be 
tween the stands under all operating conditions. 
However, over a long period of operation, the roller 

grooving determined by the configuration of the freshly 
?tted rollers is not constant and varies by virtue of the 
unavoidable wear of the rollers, the amount of wear in 
creasing towards the delivery end of the block owing to 
the greater rotational speed of the rollers or the greater 
throughput length of the work-material. When the 
cross section of the ?rst pass is constant, this variation 
in the grooving, occasioned by wear, results in an in 
crease in the tension throughout the entire block, so 
that there is an increase in the reduction of the cross 
section occasioned by tension. 
The optimum extent to which the sizing passes are 

?lled, particularly the ?nishing sizing pass, necessarily 
falls below the optimum extent by virtue of the increase 
in the diameter of the sizing passes conditioned by wear 
and by virtue of the associated increase in the reduc 
tion of the cross section occasioned by tension, so that 
a non-circular cross section of the wire is produced, 
which is disadvantageous during further reduction of 
the wire by drawing for example. Thus, a circular cross 
section of the wire is always desired and can be ob 
tained only by maintaining a speci?c optimum extent 
to which the ?nishing sizing pass is ?lled. 
Thus, to maintain the optimum extent to which the 

sizing passes are ?lled when the sizing passes are wid 
ened by wear, particularly the ?nishing sizing pass, the 
cross section of the ?rst pass is increased to effect a 
corresponding increase in'the ?nal cross section. How 
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2 
ever, this possibility of adjustment is limited, since the 
optimum extent to which the sizing passes can be ?lled 
cannot be attained by increasing the cross section of 
the ?rst pass after a speci?c amount of wear has oc 
curred, although the wire, which would be obtained 
with optimum ?lling of the sizing passes widened by 
wear, would still be within the admissible range of to] 
erance. In order to continue rolling circular wire, the 
sets of rollers, particularly at the ?nishing sizing passes, 
frequently have to be removed before the actual limit 
of wear has been reached and have to be replaced by 
fresh or reconditioned rollers. 
A feature of the invention is to provide a method of 

rolling light sections, chie?y wire, in which an optimum 
extent to which the sizing passes are ?lled, particularly 
the ?nishing sizing pass, can be maintained even when 
the sizing passes have been subjected to a considerable 
amount of wear. 

In accordance with the invention, the under-?lling of 
the sizing passes caused by variation in the roller groov 
ing conditioned by wear, particularly the under-?lling 
of the ?nal sizing passes subjected to greatest wear, is 
at least partially compensated for by reducing the ten 
sion between the stands. 
The extent to which the sizing passes are ?lled can be 

controlled by reducing the tensioneven when the possi 
bilities of control by increasing the cross section of the 
?rst pass have not yet been fully utilized. The amount 
of wear on the rollers with respect to time, which in 
creases with increasing tension, can be reduced by 
keeping the tension to a minimum from the outset. 
Consequently, by using the method of the present in 

vention, one set of rollers can be- used to roll circular 
wire for a longer period of time than hitherto, the range 
of tolerance of the cross section of the wire being fully 
utilized on the one hand and, on the other hand, the ab~ 
solute service life of the rollers can be increased. 
The method according to the invention is further par 

ticularly described hereinafter with reference to a pre 
ferred embodiment. 
A block comprising a plurality of stands is used as the 

rolling mill, one group of stands or, if required, all the 
stands, being driven by two motors. One motor in the 
form of a group drive then drives the stands over a pri 
mary range of speed, while the second motor superim 
poses on each stand an additional and variable range of 
speed by way of a differential drive. 
Only the superimposed additional speed is varied to 

control the ?nished cross section emerging from the 
rolling block, and adds a speed increment to the pri 
mary speed in one direction of rotation and subtracts 
a speed decrement in the other direction of rotation. 
At the commencement of the rolling operation, the 

block operates at an average tension with an average 
cross section of the ?rst pass for example. The variation 
in the roller grooving which is occasioned by wear, and 
by which the sizing passes at the delivery end are wid 
ened more rapidly than the sizing passes at the input 
end, results in an increase in tension throughout the en 
tire block without a variation in the cross section of the 
?rst pass. At the same time there is a continuously in 
creasing under-?lling of the sizing passes at the delivery 
end, particularly of the ?nishing sizing pass which is 
chie?y responsible for the roundness of the wire. 
The rolling mill has to be adjusted before the operat 

ing state is reached in which the rolling mill produces 
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non-circular, unserviceable wire or in which the ten 
sion would exceed the upper admissible limit. 

initially, the difference in the rolling conditions may 
readily be compensated for by varying the cross section 
of the ?rst pass, since, by appropriately increasing the 
cross section of the ?rst pass, the tension is reduced on 
the one hand and, on the other hand, the ?nal cross 
section or the ?lling of the ?nishing sizing pass is in 
creased. When an operating state is reached in which 
the sizing passes have been worn beyond a predeter 
mined amount, the extent to which the sizing passes are 
?lled can be varied only slightly even by large varia 
tions in the cross section of the ?rst pass, until it is ? 
nally impossible to increase the extent to which the siz 
ing passes are ?lled by further increasing the cross sec 
tions of the ?rst pass. 
However, the sizing passes are normally not worn to 

an extent where wire could not be produced by opti 
mum adjustment of the extent to which the sizing 
passes are ?lled and which is within the range of toler 
ance. The tension which has increased owing to the 
variation in the sizing passes is now reduced by appro 
priate adjustment of the motor supplying the additional 
speed, so that the reduction in cross section occasioned 
by tension is reduced, thus increasing the ?nal cross 
section without varying the cross section of the ?rst 
pass, i.e., the extent to which the ?nishing sizing pass 
is ?lled is increased and, of course, that of the preced 
ing sizing passes. 
The tension, necessarily increasing by virtue of the 

variation in the roller grooving occasioned by wear, can 
be reduced from the outset by appropriate regulation 
of the additional motor without varying the cross sec 
tion of the ?rst pass. Advantageously, however, both 
variable factors will be used to adjust the ?nished cross 
section. 

It will be appreciated that adjustment of the tension 
may also be used in the opposite case when the ?nish 
ing sizing pass is over-?lled, this being effected by in 
creasing the tension by supplying a corresponding addi— 
tional speed. This increases the reduction in cross sec 
tion occasioned by tension, so that the ?nal cross sec 
tion decreases together with the extent to which the ?n 
ishing sizing pass is ?lled. 
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The extent to which the sizing passes are ?lled, or the 

cross-sectional area of the finished product, are adjust 
able over a substantially greater range than hitherto by 
virtue of combining variation in the entry cross 
sectional area'and variation in the tension. Further 
more, the variation in tension effected by regulating the 
additional motor is very ?exible, so that it is possible 
very rapidly to compensate for ?aws in the ?nished 
product caused by not maintaining the optimum extent 
to which the sizing passes are filled.‘ 

In the foregoing speci?cation, certain preferred 
emobidments and practices of this invention have been 
set out, however, it will be obvious that this invention 
may be otherwise practiced within the scope of the fol 
lowing claims. 

I claim: 
I. A method of rolling small sections under tension 

in a multi-stand rolling mill comprising the steps of 
a. passing the metal to be rolled through a plurality 
of successive roll stands having grooved rolls, 

b. applying tension to the metal in the successive roll 
stands, and 

c. varying the tension on the metal in said stands de 
pending upon the relative ?lling of the grooved siz 
ing rolls in each stand whereby variations in the 
conditions of ‘wear in the roll grooving from one 
stand to another is offset by changing the tension 
between the stands. 

2. A method as claimed in claim 1 wherein the ten 
sion is reduced in proportion to the amount of increase 
in wear of the grooving of the rolls. 

3. A method as claimed in claim 1 in which the ten 
sion is reduced by effecting variations in the speeds at 
which the rollers are driven. 

4. A method as claimed in claim 3 in which the speed 
variation is achieved by an adjustable additional drive 
motor acting on a differential drive between a main 
drive motor and the relevant stands. 

5. A method as claimed in claim 1 in which the rollers 
are non-adjustable. 

6. A method as claimed in claim 1 in which the varia 
tions in wear conditions are also partially offset by ad 
justing the rollers de?ning the ?rst pass. 

* * s: st * 
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