1996 PRD SPIRAL WELD PIPE MILL
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PRD

SPIRAL PIPE MANUFACTURING SYSTEMS

Equipment Description

SPIRAL WELD PIPE MILL
MODEL SWP-4A

1. UNCOILER SYSTEM

1-A. UNCOILER

The coil is placed onto a horizontal, wedge type, expanding mandrel which is hydraulically operated. Forward and
reverse rotation is motorized. The entire reel assembly is provided with 12" of powered lateral travel. A hydraulically

positioned power driven snubber roll is provided for unwinding the coil during the peeling operation.




1-B. COIL RACK AND BUGGY

Heavy-duty rails provide for coil (2) pre-load storage. A hydraulic lift buggy travels under the rack, picks up a coil
and places the coil onto the uncoiler mandrel. This equipment is provided to improve coil change time and minimize

dependence upon crane.

1-C. PEELER

In order to prepare the leading coil edge for further processing, a peeler blade assembly is hydraulically positioned
against the coil body and under the leading coil edge. It is operated in conjunction with the motorized snubber drive
rolls. Manual operating valves allow for positioning of the peeler spike into the most advantageous position. The

peeler spike is retracted and repositioned away from the coil when the threading to the straightener is completed.




2. STRAIGHTENER
The strip is introduced into the straightener through a driven pinch roll stand. A series of five (5) non-driven
straightening rolls is pressured to the strip through motorized jackscrews. Coil set is removed and the strip

continues onto further processing.

3. HELIX ANGLE CONTROL

Angular changes for diameters are made through a large hydraulic cylinder attached to the mill base and floor.

Operation is from the #1 welding station located at the three-roll operator's station.




4. COIL END JOINER

This machine is designed to trim the leading and trailing edges of the strip in preparation for cross welding coil to
coil. The entire working platen of the machine is movable horizontally and positioned hydraulically to facilitate the
squaring of each coil end and positioning some for welding without the necessity for further advancing the spirally
wound strip. A submerged arc welding apparatus is mounted on a crossbeam carriage, which includes motorized
travel. Welding power is diverted from the #1 position welder to the joiner during the coil joining operation. Heavy-
duty strips clamps, hydraulically operated, are provided to support the coil end during the squaring and welding
operation. The entire machine is mounted on a steel weldment base. The trimming operation is accomplished with

an oxy-ocetylene burning system.

5. STRIP SIDE GUIDE STANDS

Hydraulically valves controlled manually, operate a number of guide stands positioned throughout the line. The strip
is under constant pressure to one side; the side in line with the I.D. weld position. Strip edge contact rolls are
contoured to accommodate various strip thicknesses of slit edge strip, mill edge (hot band, unslit) or machined

(bevel and land) edge.



6. SLITTER

A non-driven slitter is furnished to trim the strip edges continuously as the material passes through the cutters. Trim
is then chopped into short sections and conveyed away into containers. Pivot side slitter blades are constant; non-
pivot side blades, together with support housing are infinitely adjustable within minimum/maximum width capacity.

Entrance support rolls are provided to maintain flatness during the slitting operation.

7. SCRAP CHOPPER

The scrap chopper consists of a travelling hydraulic shear. The cycle is initiated by a 'cut to length' sensor which
signals the shear to begin the cut. After the cut is complete, the shear blade raises back up and the entire shear
travels back to the home position. The reverse travel is effected by means of a hydraulic cylinder. The scrap pieces
are dropped into a cart, which may be emptied at the operator's convenience. The operator can set the length of the

scrap piece. One set of replaceable shear blades is provided.

8. EDGE MILLING MACHINES

This unit is designed to machine both edges of the strip continuously with carbide insert milling cutters. Adequate

supports are provided at the cutters for proper strip support during the edge machining operation.

The milling units, adjustable from O degrees to 22 degrees are able to permit either bevel cutting or face cutting.
Two (2) individual milling heads are provided. A horizontal support roll stand and a series of hydraulically loaded
rolls above and below the cutter position give stability to the strip during the milling operation. The individual milling
heads hove the capability to hydraulically track to the strip edge and will allow for minor variations resulting from

width and camber conditions. The chips will collect in a container via a vacuum system.

9. WIRE BRUSH SYSTEM

A motorized wire brush wiper assembly is furnished to remove metal chips and mill scale across the entire strip

width. A motorized circular wire brush system is furnished to clean both ends and top & bottom edges of the strip.



10. MAIN MILL DRIVE STAND

Two pairs of drive rolls, mounted in tandem, are provided as the main mill power. Hydraulically loaded rolls are
provided in order to prevent interruption of the cross-seam weld passing through the drive rolls and to contact the
strip with as much friction surface as possible. Drive spindles are of heat-treated alloy steel, supported in sealed
anti-friction bearings. Main mill drive gearboxes are totally enclosed with all gears running in an oil bath. Drive
power is variable speed D.C. drive with remote speed control at the operator's console. Strip speed to be 10" (.4 m)

to 100" (2.5 m) per minute.

11. PRE- BENDING SYSTEM

This unit consists of a top and bottom idler form roll on both sides of the strip and is used for controlling possible
peaking conditions when extreme helix in-feed angles or strip widths are used. Form rolls are adjustable to strip

thickness and to the amount and curvature of strip edge to be formed.

12. OVER-UNDER SUPPORT ASSEMBLY

A Teflon-lined rail assembly will contain the strip from top and bottom to control "tenting" and maintain flatness This

unit is positioned prior to the spiral apparatus and subsequent the exit from the main drive stand.



13. PIPE SPIRALING MACHINE

This three roll apparatus is composed of lead, buttress and mandrel roll sets. The #1 welding station, the three-roll
forming apparatus, and the pivot position are in immediate proximity to the machine operator. The lead mandrel and
buttress rolls are heat-treated alloy steel rolls. Rolls are yoke mounted and permit mechanical positioning to the
corresponding strip in-feed helix angle. The lead roll table is adjustable under power for up, down, and tilt positions,
which permits the operator to pre-bend the strip and adjust for a centerline pipe exit to the discharge table. Wire and
flux to the #1 welding station is fed along the side of the mandrel. Mill and I.D. welder control devices are provided
at the mandrel position. Primary mill operation is accomplished from the #1 welding station. Complete forming
mandrels with tooling are provided. A pair of electrically driven control rolls are provided to permit diameter change

and the registry of edges at the 1.D. weld position. A digital read-out of roll positions is included.

14. ELECTRODE POSITIONING

The 1.D. welding operator controls the motorized positioning of the welding electrode for single and/or tandem wire



welding. Positioning includes the use of floating wire feeder(s) connected to the welding head clamp. A
spring-lined rigid copper tube houses and insulates the electrode wire, resulting in maximum heat effectiveness: at
the weld nozzle and utilization of the maximum sized weld tips.

In tandem welding the number two non-driven positioner becomes a slave to the motorized number one positioner.

A dual welding head clamp moves both electrodes in unison.

15. WELD GAP CONTROL

PRD provides manually operated gap control in order to overcome the camber condition inherent in coil steel. Pipe
diameter is affected, as the apex at the 6 o'clock weld position opens and closes. It is necessary to control this
angle, in order to produce high quality pipe. Gap control is made possible through minor angular changes in the
pipe out-feed, made during the diameter forming and welding operation. The entire pipe out-feed system, including
guide stands, O.D. welder, cut-off and pipe supports are integrally mounted on a common base that is hydraulically
positioned to provide both increased and decreased out-feed angle. The operator makes weld gap changes based

upon his visual observation of the seam during welding.
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16. SINGLE & TANDEM PIPE WELDING SYSTEM

GENERAL

Outside welding at the 12 o'clock position is accomplished from a column mounted platform containing a carriage
mounted welding machine and flux feed and recovery system. An operator seat, controls and target light for
operation of the outside pipe welding are provided. No mill operating controls are provided at this welding station.
Inside welding is accomplished at the 6 o'clock position. An operator seat and main operating control panel for

welder and machine function is at this same position.

WELDING MACHINES

The welding system is designed to weld the pipe both inside and outside with submerged arc welding system by

single wire welding (DC) as well as double wire welding (Tandem welding / DC-AC).

Inside Welding System
Inside welding is accomplished at the 6 o'clock position where the pipe seam is initially formed. The system consist
of the following main components:

For single wire welding (DC)

Power source Lincoln DC-1000
Control box Lincoln NA-3S
Welding head Lincoln K208A

For double wire welding (Tandem welding | DC-AC)

Power source Lincoln DC-1200
Control box Lincoln NA-4
Welding head Lincoln K209A

The welding heads include wire feed motors, wire feed tubes, welding nozzles and welding tips.

The inside welding head system is mounted on the mandrel of the three-roll system. The whole system is equipped

with a motorized electrode positioning system. The control boxes are mounted on the main operator panel that is
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located near the inside welding station.

Outside Welding System

Outside welding is accomplished at the 12 o'clock position following the inside welding. The system consists of the

following main components:

For single wire welding (DC)

Power source Lincoln DC-1000
Control box Lincoln NA-3S
Welding head Lincoln K208A

For double wire welding (Tandem welding | DC-AC)

Power source Lincoln DC-1200
Control box Lincoln NA-4
Welding head Lincoln K209A

The welding heads include wire feed motors, wire feed tubes, welding nozzles and welding tips.

The outside welding head and control box are mounted on a column mounted boom. The boom is adjustable up
and down on the column and the welding head is adjustable side to side on the boom. Consequently, the welding

system position can be easily adjusted according to pipe diameter and helix angle.

17. FLUX FEED & RECOVERY SYSTEM

The flux feed and recovery system are mounted high above the pipe welding stations. Flux feed is accomplished
with a gravity or compressed air system. The recovery system recovers the unused flux from the welding point,
removes slag particles and flux flour and sends the slag-free flux back to the flux hopper. All this operation is
accomplished a continuous automatic operation. To insure efficient separation of reusable flux from slag and flux
flour, the system is equipped with a dual separator system. The primary separator isolates slag and fused particles

and enhances removal of flux flour. It also acts as a collection hopper for unused flux.
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18. CUT-OFF MACHINE

A ball bushing mounted carriage together with a feeding/return mechanism and a plasma torch is provided for cut-
off of the finished tube. Upon command, the torch mechanism is pneumatically brought into cutting position with the
pipe. A tool steel knife wheel mounted on the torch mechanism contacts the pipe, causing the cut-off machine
carriage to follow the tube at equivalent horizontal speeds. Torch ignition is made and cut-off begins. Upon
completion of the tube cut-off,the torch automatically shuts off. The torch mechanism is then pneumatically raised
away from the pipe, and a carriage return to rest is initiated. A stanchion, for the torch position to be relative to the
pipe diameter, is provided to insure that the torch is cutting at the best penetration and cutting angles. The carriage
is constructed of aluminum for lightness, the base is fabricated steel, normalized and machined. The base of

machine is equipped with horizontal and vertical screws for adjustments. Torch hose carriers are provided on the

carriage.

Torch Type Plasma, Hypertherm Max 200

Output Power 40 to 200 Amps

Gas Compressed Shop Air (dry and clean) or Carbon
Dioxide and Nitrogen

Water Cooling Self-Contained Pump and Tank
Recirculating Type System
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19. PIPE DISCHARGE SYSTEM

Both vertical and lateral pipe support stands are supplied. The combination of the bi-directional support provides
excellent stability of the finished tube throughout the diameter range of the mill. The support stands include yoke
rolls mounted on sealed bearings with screw adjustment to satisfy the minimum and maximum diameter range of
the spiral machine. A hydraulic kick-off arm removes pipe to customer supplied cross rails.

Hourglass roll stands are positioned after the cut-off. Rolls are raised into contact with the cut-off tube, discharging
the pipe at a more rapid rate than the mill strip speed thereby moving the pipe away from the cut-off torch and

exiting along the run-out table. The acceleration time is controlled from the main control desk.
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20. ELECTRICAL & HYDRAULIC SYSTEM

All electrical and hydraulic equipment for the pipe mill, including static D.C. power sources, operator's console,
welding station consoles, motor control center for A.C. drives, pendant push-button stations, welding equipment,
hydraulic power sources, hydraulic actuators, valves and controls are provided.

All motors and controls are suitable for running on 380 Volt, 3 Phase, 50 HZ and will are in conformance to

International standards. Voltage fluctuations not to exceed + 5%. All motors above 20 H.P. will be fans cooled.

A 15" x 1 5" trench and the necessary wiring from the plant main power to the motor control center and from the

motor control center to the spiral machine pivot point will be buyer's responsibility.
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