


























HIGH-SPEED WIRE
ROLL RINGS &

HIGH-SPEED BAR
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HIGH-SPEED
WIRE ROLL RINGS

BRIEF INTRODUCTION OF HIGH WIRE ROLL RINGS OF
CEMENTED CARBIDE

Compared with steel rolls, cemented carbide roll rings have the characteristics of longer service life,
higher cost-effectiveness, higher dimension precision and better surface finish owning to its high
hardness, good wear resistance and high modulus of elasticity, thus greatly reduce labor intensity and
improve productivity.

With the development of iron and steel industry, cemented carbide roll rings and rolls are widely used
in the production of a variety of products such as wire, bar, steel tube, small strip and so on.
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Structure of Cemented Carbide Composite Rolls

The cemented carbide composite roll is assembled by hydraulic axial compression combination KO C KS RO L L R I N GS
technology with ZCC’s own intellectual property rights. Hydraulic axial compression combination

technology is a method to combine the roll ring and the roll shaft by applying a certain compression
force in the axial direction of the roll ring. With the screw thread of hydraulic nut, the force generated
by the hydraulic system is transformed into the tension force on the roll shaft, which causes the elastic

tensile deformation of the shaft and causes the roll ring on the roll shaft to be compressed, and
ensure the cemented carbide roll is not loose. Meanwhile, the roll shaft can be reused.

Supporting Technical Services

1.Service is available for the design, groove and notches machining of cemented carbide composite
rolls.

2.Various machining tools can be provided for machining cemented carbide composite rolls.

3.A variety of assembly methods of composite rolls can be offered according to customer
requirements.

4. Various cemented carbide roll rings are available with diameters of $300-450mm and thicknesses of
30-250mm for RSB stands of bars and wires.
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APPLICATION AND
MAINTENANCE OF
CEMENTED CARBIDE
ROLL RINGS

Cemented carbide roll ring is a tool material which consists of tungsten carbide and cobalt with high
hardness and wear resistance. To take advantage of high wear resistance, long life and high efficiency
of cemented carbide roll rings during the high speed rolling, attention should be paid as follows when
purchasing and using cemented carbide roll rings.

Grade Selection

An overall understanding of the properties of cemented carbide grades is a basis for correctly
selecting the grades for roll rings used in the stands of rolling mills and an optimal combination of
grades for the various stands of rolling mills.

Cemented Carbide Roll Rings Installation

Sleeve mounting and assembly of roll rings should be strictly performed according to the precision
required by the design process. Proper fitting is needed for the roll rings, shaft for stands and conical
sleeves, which can not be over tight or loose. When it is too tight, the roll rings are in a tensile load
and is susceptible to cracking upon large rolling force fluctuation. When it is too loose, it causes the
roll rings, shaft and conical sleeve to slide relatively during rolling, which scratches conical sleeves and
shaft resulting in cracks. Before running the mill, check if the roll ring meets the requirements, and the
assembled faces of the conical sleeve and the shaft need to be cleaned. It is forbidden to knock at the
roll rings with hammer or other hard materials when mounting, and to impact each other during the
transportation and installation to prevent roll rings from damage.

The installation reference specification is as follows:
(1) The installation pressure is suggested to be 300-500 bar.

(2) The installation process temperature is about 28°C.

Cooling of Cemented Carbide Roll Rings

Cooling is intended to reduce the impact of thermal corrosion, fatigue and stress to roll rings during
milling. It can prevent the roll rings from cracking and slow down the crack propagation, prolonging

the life time of groove. It plays an important role in optimizing the performances of roll rings. The
reference specifications for cooling are as follows:

(1) The temperature of cooling water shall be less than 35°C.

(2) Sufficient pressure of cooling water is needed to take away heat quickly, wash away the black skin
sticking to the surface of the roll rings and reduce roll rings wear, and ensure the rolling tonnage. The
pressure of cooling water is requested in 0.4-0.6MPa.

(3) Water volume

- Common high speed wire rolling line
Content of binder metal, % 6 10 15 20 25 30

Water volume L /(Groove width mm x min) 56 48 40 32 24 16

- Cemented Carbide Composite Rolls

Volume of Cooling Water (m*/h) 12~15 15~17 17~19 18~20

Single slot for bars | Single slot for bars = Single slot for bars | Single slot for bars
under ®12mm  under ®14-®16mm under #18-d20mm under ®22-d25mm

Application Situation

(4) The optimum arrangement of cooling water is from mill exit to about one third of the circle of roll
ring. The amount of cooling water should decrease with the increasing distance to mill exit. The
cooling of mill exit is very important. The water flow out of the nozzle near mill exit should be 30% of
the total amount the water column from the nozzle should be as close to the roll rings as possible.

The water is jetted in a radial direction and the angle between the water jet and the rotating direction
of roll rings is 15-30 degrees. The width of the water column is 2 times that of the groove and the
water should be jetted directly into the grooves and the water should not be scattering or misty. By
controlling the water pressure, water volume and nozzle angle, the final cooling effect should be
subject to the temperature of the roll surface which should be controlled to less than 50°C.

(5) Water quality requirements
(MDThe PH level of the water suitable for the cemented carbide roll rings: 7.5spH<7.8.

In weak alkali environment of pH27.2, carbide roll rings with pure cobalt binder phase should be
used, such as YGH series.

In the weak acid environment of pH<7.2, the corrosion to cobalt is intensified, and carbide roll
rings containing cobalt NI-Cr binder phase should be adopted, such as YGR series and PA series.

@The content of solid particles in the cooling water should be less than 15 mg/L, and the largest
particles should be less than 40um.

®The chemical composition of cooling water is as follows:
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Content, mg/L <40 <200 <75

The Rolled Tons of Cemented Carbide Roll Rings

During rolling, microcracks in groove can not be avoided, and they need to be reground when they
are at a certain depth(normally controlled at 0.2mm). Excessive rolling causes the microcracks to
grow rapidly and risks of crushed rolls increase, which should be prevented. For rolling common
materials, the normal rolled tonnage after each regrinding is as follows:

Stands of pre-finishing mil 6000~1000
1~2 stands of finishing mill 3000~4000
3~4 stands of finishing mill 3000~4000
5~6 stands of finishing mill 2500~3000
7~8 stands of finishing mill 1500~2500
9~10 stands of finishing mil 800~1500
Stands for reducing and sizing diameters mill 1000~2000

The Machining of Cemented Carbide Roll Rings

During rolling, microcracks in groove can not be avoided, and they need to be reground when they
are at a certain depth(normally controlled at 0.2mm). Excessive rolling causes the microcracks to
grow rapidly and risks of crushed rolls increase, which should be prevented. For rolling common
materials, the normal rolled tonnage after each regrinding is as follows:

CNC machines can be used for the turning of cementer carbide with high binder phase

Tool material Cubic boron carbide (CBN), Polycrystalline diamond (PCD)

Rotating speed in turning 15~25rpm

Feed rate 0.2~0.4mm/r
Depth of turning 0.2~0.5mm
Cooling cooling is required for turning with PCD.Coolant should be applied before turning operations.

The Regrinding of Cemented Carbide Roll Rings

Regrinding allowance of roll rings

Microcracks will occur after the rolling groove for some time and when the microcracks extend to
0.2mm, the roll ring has to be reground. Microcracks must be reground thoroughly when regrinding,
otherwise the unground microcracks will make the microcracks extend more rapidly during the next
rolling and probably bring the roll ring to crack. The recommended amount of regrinding after normal
rolling is as follows:

“ Regrinding eloancecfrel rings’ i

Pre-finishing 1.2~1.5
1-8 Stands of finishing rolling mill 0.6~1.2
9-10 Stands of finishing rolling mill 0.4~0.6

Selection of Grinding Wheel

Recommended grinding wheel for roll rings outer round

Coarse grinding outer round Resin wheel 120# 75%

Fine grinding outer round Resin wheel 150# 75%

Recommended grinding wheel for roll rings grooving

Coarse grinding outer round Resin wheel 120# 75%

Fine grinding outer round Resin wheel 150# 75%

Application and Maintenance of Cemented Carbide Roll Rings

(1) After the installation of the cemented carbide roll rings on line, the cooling water pipe and position
of the roll rings should be carefully checked and then connected from the inlet hose to the special
water pipe. The inlet must be fixed tightly after the hose is connected to prevent the inlet from falling
off and causing serious consequences to the roll rings without being cooled (roll rings blast).

(2) Water cooling of cemented carbide rolls is a very important in the process of rolling, the better
cooling condition will bring the higher rolling tonnage, otherwise the roll rings groove will tend to
crack. Therefore, check whether the cooling water is normal before rolling test. In the rolling process,
the production shift should stop every 4 hours to check whether the position of the special cooling
water pipe is moved, whether the water pipe nozzle is blocked, and then start rolling.

(3) In order to ensure the roll rings cooling water volume, water quality and water pressure, it is
recommended that the water pipe of the mills be connected from the control cooling water pipe, and
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the water pressure gauge and water pressure alarm device be installed. In case of alarm, stop rolling
immediately and start rolling after the water pressure is adjusted to normal range. Operators should
ensure that the pressure of the special cooling water pipe for finished rolling mills is within the range
of 0.4-0.6Mpa.lf beyond the range, adjust the water pressure to the above range as required.

(4) During the rolling process, it is necessary to pay close attention to the running state of the bearing
seat and stop rolling immediately if any abnormality is found.

(5) During the shift, the operator should carefully check the wear of the rolling rings groove to see
whether there are microcracks. If so, report shall be made to the dispatcher and quality inspector, and
then replace the rolling rings groove after confirmation.

(6) The adjustment of rolling rings gap shall not be seamless in the rolling process, that is, can not
stick rolls rolling.

(7) Once abnormal rolling products are found in the sampling room, stop the rolling machine
immediately to check it. If the screw is loose, the groove has microcracks and other phenomena, the
groove and roll rings need to be replaced.

(8) When the rolling material surface is abnormal (such as the rolling material surface trace caused by
microcracks in the rolling groove), the groove or roll rings shall be changed in time.

(9) During the rolling process, it is necessary to prevent the axial fracture of cemented carbide roll
rings caused by bearing overheating.

(10) In the process of using the roll, if the water is stopped or the position of the water pipe is shifted,
stop the rolling machine immediately to avoid burning out of the roll groove, cracking and dropping
blocks, etc.

(11) The rolling tonnage of single groove is determined according to the actual situation (the
reasonable rolling tonnage varies with the different rolling conditions), and it shall be strictly followed
according to the rated tonnage. Excessive rolling is strictly prohibited to avoid cracking in the roll.

(12) In the case of stuck steel and piled steel, the roll rings should continue to be cooled and the
upper roll shall be quickly lift. The water can not be cut off until the temperature of the rolled piece
decreases.

(13) It must be stopped immediately to remove the roll and allow it to cool slowly (naturally) if the roll
runs for a period of time without cooling water due to accidents, and it can be put into use after
cooling or regrinding. Note that pouring cooling water directly onto the roll will cause the carbide roll
rings to burst.

The Maintenance of Carbide Composite Roll

(1) Please carefully check the related contents of the Guidelines for the Use of Composite Rolls before
use, and the relevant operators should be familiar with the requirements and matters needing

attention of the corresponding posts.

(2) The upper and lower rolls should be distinguished according to the Guidelines for the Use of
Composite Rolls and marked conspicuously before the composite roll is installed to the rolling mill. (it
is recommended to use sample punching to mark the shaft end or paint to mark conspicuously).

(3) Itis necessary to check the cooling water pressure (recommended 0.4-0.6Mpa), water volume and
arrangement of water pipes in accordance with the Guidelines for the Use of Composite Rolls before
use, check whether the water pipes is aligned with the rolling groove and the water nozzle is not
blocked, so that the machine rolling can only be started after meeting the requirements. It is
recommended to check every 4 hours for pipe displacement or nozzle blockage.

(4) During the rolling process, it is necessary to pay close attention to the running state of the bearing
seat and stop the rolling immediately if any abnormality is found.

(5) The rolling tons of single groove is carried out in strict accordance with the rolling system without
excessive rolling. If the surface quality of the rolling rings groove is found to be abnormal (such as hair
filaments), stop the rolling machine to check. If there are small short cracks in the rolling groove, the
groove should be replaced in time or remove the composite rolls off the line.

(6) In the case of stuck steel and piled steel, the upper roll shall be lifted immediately, and the water
shall be stopped only after the temperature of the rolled part is lowered (in the same way, after the
last steel is rolled normally, keep cooling water for about 5 minutes and change the composite rolls
after the composite roll shall be cooled).

(7) Product up (down) rolling mills, transfer process to avoid collision, storage needs to be fixed and
protected.

(8) Every time up (down) rolling mills, it is necessary to check whether all parts are in good condition
and tightened in place. If there is any abnormality, report needs to be made ensure safety before
continuing use.

(9)Regularly (it is suggested that every month) Check the parts condition of bolts, threads, hydraulic
nut oil inlet plug and other parts to ensure the fastening safety and the anti-rust surface treatment.

(10)It is recommended to protect the exposed bolts, threads, plugs and core holes with butter (or
similar substances) if the product is not used for a long time.

(11)During the storage period, the overall appearance of the product is suggested to be protected by
oil coating. Corrosive substances shall not be contacted to avoid damaging the product.

(12)If the bolts or spacers are seriously corroded due to long-term unused, it is necessary to check
whether the parts are safe and reliable, and then use them after maintenance or replacement
according to the actual situation.
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