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APPARATUS FOR APPLYING LUBRICANT TO A 
WORKPIECE IN A HOT STRIP MILL 

This application is a continuation of application Ser. 
No. 828,931, ?led May 29, 1969, now abandoned. 
This invention ‘relates to a method and apparatus for 

applying lubricant to a workpiece in a hot strip mill, 
and more particularly to a hot steel workpiece being 
reduced in a plurality of four-high mills. Various sys 
tems have been used to apply a lubricant to such work 
pieces, but none of which we have knowledge are en 
tirely satisfactory. They do not provide a uniform distri 
bution of the oil film on the workpiece. Also, they 
apply an excess of lubricant which remains on the mill 
rolls and must be removed before the next workpiece 
enters the rolls. This is normally done by stopping the 
flow of lubricant while the workpiece is still in the roll 
so that the heat from the tail end of the workpiece will 
burn off the excess lubricant. Thus, part of the work 
piece is reduced without lubrication which results in 
less reduction and a non-uniform gauge throughout the 
length of the strip. Often the strip has an excessive 
crown. I 

It is therefore an object of our invention to provide 
a method of hot rolling a workpiece in which the 
lubricant is present throughout the rolling operation. 
Another object is to provide apparatus suitable for 

carrying out our method. . 

Still another object is to provide such apparatus 
which provides a thin uniform film of lubricant to the 
workpiece throughout its length. 
A further object is to provide such apparatus which 

reduces the crown in the hot rolled strip. 
A still further object is to provide such apparatus 

which reduces the roll wear per ton of strip rolled. 
These and other objects will be more apparent after 

referring to the following specification and attached 
drawings, in which: 
FIG. 1 is a schematic view of a rolling mill and the lu~ 

bricating system of our invention; 
FIG. 2 is a view ofa header adjacent a rolling mill roll 

without the atomizing spray nozzles mounted thereon; 
FIG. 3 is a view taken on the line III-—III of FIG. 2 

with an atomizing nozzle mounted on the header; 
FIG. 4 is an enlarged sectional view of an atomizing 

nozzle used in our invention; and 
FIG. 5 is a schematic wiring diagram of the controls. 

of our invention. 
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Referring more particularly to FIG. 1 of the draw- ' 
ings, reference numeral 1 indicates a ?rst ?nishing 
stand of a hot strip mill and the reference numeral 2 in 
dicates the second stand of a second finishing stand. 
Both roll stands are four-high mills and each has a top 
back-up roll 4, a top work roll 6, a bottom work roll 8 
and a bottom back-up roll 12, all supported in roll 
housing 14. The workpiece or strip S passes through 
the work rolls of stand 1 and then through the work 
rolls of stand 2. All of the above is conventional. 
According to our invention we provide headers 16 

and 18 adjacent the top of rolls 4 and headers 20 and 
22 adjacent the bottom of the bottom rolls 12. The 
headers 16, 18, 20 and 22 are identical so that only one 
will be described in detail. The headers extend trans 
versely across the width of the roll and each has a body 
24 with four openings 26, 28, 30 and 32 therethrough. 
A plurality of spray nozzles 34 are attached to the 
block 24 in any suitable manner such as by means of a 
bolt 36. As shown in FIG. 4 the spray nozzle 34, which 
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2 
may be a l/4 JAU Model of Spray Systems, Inc., in 
cludes a central opening 37 for receiving a lubricant 
and an air nozzle 38 for atomizing air. A clean out and 
shut off needle 40 is received in the opening 37 and has 
a piston 42 attached thereto which is urged by spring 
44 to the closed position and is moved to an open posi 
tion by means of air introduced through opening 46. 
The lubricant is introduced into the opening 37 from 
opening 26 through a side outlet 48 and atomizing air 
is introduced into the nozzle 38 through side outlet 50. 
Air for moving the piston 42 is introduced into nozzle 
34 from opening 30 through side outlet 52. Steam is ap 
plied to the opening 32 to maintain the temperature of 
the lubricant constant. 
Lubricant from a tank 54 is pumped by pump 56 

through a conduit 58 to the header 16 and unused 
lubricant is returned from the header 16 to the tank 54 
through a conduit 59. In like manner lubricant is fed 
through a conduit 60 to header 118 and returned to tank 
54 through conduit 61. In like manner oil is delivered 
through conduit 62 to header 20 and returned through 
conduit 63. Lubricant is delivered through conduit 64 
to header 22 and returned through conduit 65. The 
flow of oil to the headers is individually regulated by 
means of precision valves 66, 68, 70 and 72 located in 
conduits 58, 62, 60 and 64, respectively. 
Atomizing air is delivered to headers 16 and 20 

through a conduit 74 having pressure regulator 76, 
pressure gauge 78 and a normally closed solenoid valve 
80 therein. In like manner atomizing air is introduced 
to headers 18 and 22 through conduit 82 having pres 
sure regulator 84, pressure gauge 86, and a normally 
closed solenoid valve 88 therein. 
Air for operating the shut off needles 40 is delivered 

to headers 16 and 20 through conduit 90 having a pres 
sure regulator 91, pressure gauge 92, and a normally 
closed solenoid valve 93 therein. In like manner 
plunger air is introduced to headers 18 and 22 through 
a conduit 94 having pressure regulator 95, pressure 
gauge 96 and solenoid valve 97 therein. 
A transducer 98, such as a pressductor or load cell is 

mounted on the housing of stand No. 1. As shown in 
FIG. 5 the output of transducer 98 is connected 
through an ampli?er 100 to relay coil 102 having a nor 
mally open contact 102C. Contact 102C is connected 
across power lines L1, L2 in series with parallel con 
nected solenoids 80S and 93A which operates valves 
80 and 93, respectively. The transducer 98 acts as a 
sensor to detect when the strip S enters and leaves 
Stand No. l. A similar transducer 104 is mounted on 
the housing of Stand 2 and its output is connected 
through ampli?er 106 to relay coil 108 having a nor 
mally open contact 108C. Contact 108C is connected 
across lines L1, L2 in series with solenoids 88S and 97S 
which are connected in parallel. Solenoids 88S and 97S 
operate valves 88 and 97, respectively. An on~off 
switch 110 controls ?ow of current to the circuits 
across lines L1, L2. 

In operation, the valves 66, 68, 70 and 72 are set to 
apply the precise amount of oil required on each roll. 
The oil output of the nozzles 34 is proportional to the 
header pressure which is regulated by these valves. The 
atomizing air is operated at a higher pressure than the 
oil and the pressure is regulated by means of pressure 
regulators 76 and 84 to provide the best pressure for 
atomization of the oil. The lubricant may be any stan 
dard lubricant used in hot rolling but is preferably oil 
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having a viscosity between 500 S.U.S. at 100°F. and 50 
S.U.S. at 210°F. The temperature of the oil is kept rela 
tively constant by keeping the tank 54 heated, and by 
supplying steam to the headers and/or to the oil lines. 
The pressure of the plunger air is controlled by means 
of pressure regulators 91 and 95 to the pressure most 
suitable for the atomizer. The mill is ready for rolling 
as soon as the switch 110 is closed. As the workpiece 
S enters mill stand 1 the sensor 98 energizes relay coil 
102 to close its contact 102C. This energizes solenoids 
80S and 93S so as to open the valves 80 and 93. Open 
ing of valve 80 causes atomizing air to ?ow through the 
headers 16 and 20 to the atomizing nozzles 34. 
Opening of valve 93 causes plunger air to move the 

shut-off needle to its open position against the pressure 
of spring 44. In like manner when the workpiece S en 
ters stand 2 detector 104 will energize relay coil 108 to 
close its contact 108C, thus energizing solenoids 88S 
and 978 to open valves 88 and 97, thus delivering at 
omizing and plunger air to the nozzles 34 in headers 18 
and 22. Thus, lubricant in the form of a uniform mist 
of oil is delivered to the rolls 4 and 12 and picked up 
by rolls 6 and 8 to cause lubrication between the strip 
S and the work rolls 6 and 8 of both stands. When the 
tail end of the strip S leaves stand 1 the sensor 98 is de 
energized so that the contact 102C opens to deenergize 
solenoids 80S and 935, thus shutting off flow of atomiz 
ing air and plunger air. This permits spring 44 to move 
the shut off needle 40 to closed position with its clean 
out end 40C cleaning out the ori?ce. In like manner 
when the tail end of strip S leaves stand 2, sensor 104 
is deenergized to open contact 108C so as to deener 
gize solenoids 88S and 97S and shut off ?ow of atomiz 
ing air and pressure air to the atomizing nozzles associ 
ated with headers 18 and 22. Wiper 4W associated with 
the upper roll 4 and wipers 12W on each side of the 
headers associated with the lower roll 12 limits cooling 
water carry over on the back-up rolls and thus results 
in substantially 100 percent concentration of the oil on 
the rolls. Because of the fine control of oil application 
which prevents an excess amount of lubricant on the 
work rolls 6 and 8 it is not necessary to burn off the 
lubricant from the work rolls. Further slippage reduc 
tion is obtained by providing the work roll with a 
coarser finish than normal. It will be understood that 
more than two roll stands may be provided with each 
roll stand being equipped in the same manner as the 
first two stands. If desired, to lubricate only one surface 
of the strip, this can be done by shutting off ?ow of 
lubricant to the headers on the opposite side of the 
strip. 
While one embodiment of our invention has been 

shown and described, it will be apparent that other ad 
aptations and modifications may be made. 
We claim: 
1. Apparatus for applying lubricant to a roll of a mill 

for rolling a metal workpiece which comprises a plural 
ity of spray nozzles arranged across the width of said 
roll and directed toward said roll, each of said spray 
nozzles including an elongated opening for receiving 
lubricant and delivering it from the exit end of said 
spray nozzle, an air nozzle surrounding said opening for 
delivering air to atomize said lubricant and ?ow control 
means in said opening for shutting off and permitting 
?ow of oil from said spray nozzle, and control means 
for operating said ?ow control means to cause ?ow of 
lubricant from said spray nozzle when the workpiece 
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reaches said mill and shutting off said ?ow of lubricant 
when the workpiece leaves said mill. 

2. Apparatus according to claim 1 in which said mill 
is a four-high mill having two work rolls and two back 
up rolls, and said roll is one of the back-up rolls. 

3. Apparatus according to claim 2 in which an atom 
izing air conduit means is connected with said nozzles 
for delivering atomizing air thereto, and said control 
means includes a solenoid valve in the atomizing air 
conduit means, a sensor for detecting presence of the 
workpiece in said four-high mill, and a control circuit 
operable by said sensor to open said solenoid valve 
when a workpiece is in said mill and to close said sole 
noid valve when the workpiece leaves said mill. 

4.‘ Apparatus according to claim 2 including a 
lubricant supply header adjacent the top of the top 
back-up roll and extending across the width thereof, a 
lubricant supply header adjacent the bottom of the bot 
tom back-up roll and extending across the width 
thereof, a lubricant storage means, a plurality of said 
spray nozzles being connected to each supply header, 
a separate oil supply conduit leading from said storage 
means to each header, a closed return conduit means 
between said headers and said storage means, and 
means for continuously circulating lubricant from said 
storage means through said feed conduit means, said 
headers and back to said storage means when the mill 
is in operation. 

5. Apparatus according to claim 2 in which said ?ow 
control means is a shut off needle, and a ?uid operated 
cylinder for moving said needle; and in which said ap 
paratus includes conduit means for supplying ?uid to 
said cylinder. 

6. Apparatus according to claim 5 in which an atom 
izing air conduit means is connected with said nozzles 
for delivering atomizing air thereto, and said control 
means includes a solenoid valve in the atomizing air 
conduit means, a solenoid valve in said ?uid conduit 
means, a sensor for detecting presence of the work 
piece in said four-high mill, and a control circuit opera 
ble by said sensor to operate said solenoid valves to 
permit ?ow of atomizing air to said air nozzle to open 
said shut off needle when a workpiece is in said mill and 
to shut off ?ow of atomizing air to said air nozzle and 
to close said shut off needle when the workpiece leaves 
said mill. 

7. Apparatus according to claim 6 including a 
lubricant supply header adjacent the top of the top 
back-up roll extending across the width thereof, a 
lubricant supply header adjacent the bottom of the bot 
tom back-up roll extending across the width therof, a 
plurality of said spray nozzles being connected to each 
supply header, a separate oil supply conduit leading to 
each header and a control valve in each of said oil sup 
ply conduits. 

8. Apparatus according to claim 7 in which said at 
omizing air conduit means includes a conduit leading 
to each header and said ?uid conduit means includes 
a conduit leading to each header. 

9. Apparatus according to claim 8 including lubricant 
storage means, return conduit means between said 
headers and said storage means, and means for contin 
uously circulating lubricant from said storage means 
through said feed conduit means, said headers and 
back to said storage means in a closed system when said 
mill is operating. 



5 
10. Apparatus according to claim 9 including a 

lubricant supply header extending across the width of 
said roll, said spray nozzles being connected to said 
supply header lubricant storage means, an oil supply 
conduit leading to said header from said storage means, 
a closed return conduit means between said header and 
said storage means, and means for continuously circu 
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lating lubricant from said storage means through said 
oil supply conduit, said header and back through said 
return conduit to said storage means when the mill is 
in operation. 

11. Apparatus according to claim 2 in which said 
work roll has a coarse ?nish. 

4: * * * >k 
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