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The primary objective of this project was to design,
install and evaluate an integrated sem -automatic pipe shop for
t he manufacture and assenbly of shipboard piping systems. This
facility will reduce the labor, mterial handling required and
I ncrease the flow through the systemfor a given space require-
ment and provide for storage as well as fabrication area. The
proj ect was conducted in such a way as to provide full viabili-
ty toall U S shipyards during the design, installation. and
eval uation phases. This was acconplished through Avondale’'s
(ASl) interaction with Panel SP-1 of the Ship Production Com
mttee as part of the National Shipbuilding Research Program

The magnitude of this project required subdividing the
total project into sub-projects functionally oriented. During
the project any one of the sub-projects could be devel oped
i ndependent of the other in respect to function, equipnent
design or selection. Attention was given to sub-project inter-
face to assure total project integration.

The facility has been designed to handle 1-1/2 inch through
24 inch dianmeter pipe and all ASTM d ass and schedul es and
al loys of pipe used in shipboard systems. The facility is ver-
satile and equipped to handle repair jobs and specialty itens,

as well as new vessel piping systens.
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Qur technical approach of this project fulfilled the sta#eﬁ-—-—-—-J

objectives of the National Shipbuilding Research Program as
established under the Merchant Marine Act of 1970.

RESULTS OF PHASE

W have determned the state of the art by site interviews
with know edgeable individuals in other shipyards and indus-
tries both foreign and donestic. Further, we have conducted a
search of literature and have corresponded with selected techn-
ical societies during Phase |, “Feasibility Study” of this

project, as outlined in the Final Report issued in April 1978.

SOFTWARE

The term software in this project pertains to the shop con-
trol and managenent prograns as explained wthin the require-
ments report conmputer software systemfor a sem -automatic pipe
handling and fabrication facility dated May 1980.

[



TECHNI CAL APPROACH - PHASE 11 - FINAL DESI GN

1 Final facility |layout show ng actual installation
| ocations of work stations, machine and equi pnent
| ocation, conveying system routing, has been devel -

oped.

2. A contract was let to an established consultant or
system supplier for system coordination wth func-
tional responsibility for the overall system integra-
tion.

3. Final flow process charts showing pipe flow through
the facility detailing the actual process through each
work station were prepared.

4, Final machine design draw ngs are conpleted.

5. Fabrication of prototype machines has been conpl et ed.

6. Fi nal purchased equi pnrent and machine listing were

devel oped.

1. Final installation Phasing Plans were devel oped.



TECHNI CAL APPROACH - PHASE 11 - I NSTALLATION AND CHECK- QUT

1. I nstal lation of equi pnent and machi nes per the final
installation phasing plan. The phasing plan was based
on non-interference, allow ng production to continue
during the facility nmodernization, rearrangenent and
installation efforts. Al equipnent and nmachi nes were
rearranged and/or installed in the existing pipe fab-

rication building with certain nodifications.

2. The facility was conpletely checked out assuring that
each item of equi pment and machinery performs within

the design criteria.

3. Al'l processes requiring certification procedures are

so certified.

4, Time studies were made to substantiate our findings

and conpare systens and determ ne cost.



FINAL RESULTS AND REPCRTS

At the conclusion of this project, a summary of the data
collected was nmade and an oral and witten report of the

results presented.

FACI LI TY DEMONSTRATI ON

The conplete facility has been open for visitors fromall
shipyards, etc. The formal facility denonstration was held in
June 1981 in conjunction with the Ship Production Conmttee
meeting at Avondal e Shipyards, Inc. The facility is fully
activated producing production pipe assenblies in support of

Avondal e Shi pyards, Inc.
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1.0 FUNCTI ONAL DESCRI PTI ON

Avondal e Shi pyards has constructed a sem-automatic pipe
handl ing and fabricating facility which is, considered by sone,
to be the nost advanced of its kind in the world. This shop is
designed to handl e pipe sizes ranging from1-1/2 inches through
24 inches, and in multiplicity of alloys and schedules, the
facility is applicable to the efficient fabrication of pipe
assenblies used in such industries, power generation, the off-
shore oil and gas production industries and many others who
have requirenents for prefabricated configurations of pipe.

The economcs of a sem-automatic pipe fabricating facil-
ity are readily justified. For exanple, in the shipbuilding
i ndustry alone fabricated piping costs anount to approximately
one-fourth of the total hull costs of a ship.

A study conducted by Avondal e Shipyards indicated that,
t hrough automation, the manhours could be reduced by 39.8% per
shipset. In addition to the reduction in manhours, the rate of
fabrication could be accelerated to provide a nore rapid deli-
very of the conpleted items to the job site.

The sane advantages to be found in shipbuilding can be
gained by others in industry where there is a definite need for
qui ck delivery of piping assenblies at a reasonable cost. Wth
the sem-autonmatic pipe fabricating facility, it is entirely
possible for a client to place an order for pipe assenbly one

day and to pick up the completed job the follow ng day.

- 1-



The basic concept of the new facility is to produce an
integrated processing line enploying the nost efficient con-
cepts in automation. In its planning, the mjor enphasis has
been on the wel ding and a handling systemthat mnimzes the
use of cranes. The aspects of not only saving manhours but
al so standardizing fabrication methods, inproving fabrication
precision and achieving centralized control of scheduling and
mat eri al handling have been consi dered.

Prior to the design of the Pipe Shop, Avondal e engi neers
and production personnel visited numerous pipe fabrications
plants in Japan, throughout Europe, and in the United States.
Nowhere did they find the degree of automation they desired.
Al t hough one plant would have a nodern conveyor system a
hi ghly sophisticated storage nmethod, or an automated wel di ng
line, they did not carry the principals of autonmation far
enough. It was the conclusion of this teamthat there was not
a single total automatic, or seni-automatic, pipe fabricating
system available in the world. Yet, nmost of the machines
required for such a system were available in Europe, Japan or
the United States.

On this basis, it was up to Avondal e Shi pyards, working
with its own technical personnel and nunerous vendors of equip-
nment, to develop a systemand to initiate the manufacture or
modi fi cation of existing machinery to nake the proposed Pipe
Shop the nost cost effective sem-automatic pipe handling and

fabricating facility in the United States.

- 9-



The production line begins with a storage and sel ector
system wherein the pipe in sizes ranging from1-1/2 inches
through 24 inches, of various wall thickness and to ASTM
M L-Spec or alloy are stored. Fromthe storage area an opera-
tor can select a particular pipe fromthe rack and, by neans of
an automatic feed system l|oad the pipe onto the conveyor and
deliver it to the particular work station. By- passes are
incorporated so that work stations not “required may be circum
vented. The entire operation - selecting, |loading and noving
raw materials to the work stations - is all pushbutton con-
trolled. Further, the automatic conveying systemfor the nmove-
ment of pipe fromone work station to another is equipped at
each station with an automatic unl oading device and a reserve
area.

A sem -automatic internal and external surface preparation
system for pipe has been installed to service the work piece
prior to starting the fabrication.

The external surface is blasted using a blasting device
| ocated inside of the closed cabinet. The internal side of the
pipe is cleaned automatically in a closed cabinet through the
use of shothlasting |ance.

For internal coating, the pipe is positioned inside of the
spray booth. The lance travels through the pipe and, under
control of a limt switch, spraying starts automatically. For

the application of the various types of coatings, the lance



travel speed is matched to the spray systemw th variable pre-
sel ect pushbutton controls. After the |ance passes through the
work piece, spraying starts as the lance is backed out.

The external coating process starts automatically;
spraying is again an automatic process as the pipe is carried
t hrough the spray boot h. If internal coating of the pipe is
not required, the process may be by-passed

Cutting and end preparation machines are the next opera-
tion on the automatic production line. This function is
extremely inportant since, 1in order to obtain proper welding
results, the use of machine cutting is desirable.

The various cutting machines required to process alloy mx
of pipe going through the system are selected. The quantities
of each type of cutting machine are controlled by the dianmeter
and alloy range of the specific cutting machine with particular
attention given to cutting speeds and quality.

Automatic | oading and unloading devices are provided for
each cutting machine with full pushbutton control. The usable
pi ece of pipe is conveyed to the next work station with scrap
material. dispensed with for subsequent renoval.

Square cuts of 1-1/2 inch to 20 inch dianmeter pipe are
made utilizing a saw. An automatic process which neasures the
pipe for cutting to length is installed in this cutting sta-
tion. If a bevel is required, this is acconplished by a

machi ne tool device. Pipe over 20 inches in dianeter is cut by



the use of the plasna/gas nethod. The bevel can be accom
plished during cutting.

Contour cutting machines are used for contour end cuts and
hole cuts for branches. \Were holes are to be cut, the nost
cost efficient production process is through the use of burning
equi prent .

Consi derabl e thought has gone into the selection of the
type of automatic wel ding equi pment needed to process the m x
of pipe going through the system

For welding straight pipe, rolling devices have been
supplied incorporating autonatic |oading and unloadi ng mechan-
isnms controlled by pushbuttons.

Aut omated wel ding is acconplished through manipul ati on of
the wel ding gun and/or the work piece. Butt welds are nade by
rolling the work piece with the welding gun held in a fixed
posi tion. Branch welding for 90 degrees is acconplished by
mani pul ating the welding gun with the work piece fixed. Branch
wel ding 45 degrees and 60 degrees is perforned nanually.

Automatic flange fitting and wel ding devices have been
installed with the capability of processing the pipe mx,
selecting the flange, orienting it properly, tacking it and
welding it both inside and out. Incorporated into the devices
is the capability to select the particular welding process
required by the alloy mx of pipe going through the system

The quantity of auto flange fitting and welding devices

used depends upon the dianmeter range designed into the devices



and the type of flange. Each has pushbutton selectivity for

the wel d procedure as well as l|oading and unl oading the station.

Three kinds of automatic wel ding machines are used depen-
ding upon the size and types of flanges. For steel slip-on
type flanges 2 to 10 inches in dianmeter, a pushbutton con-
trolled flange fitting and wel ding nmachi ne i s used. W\l di ng
procedures are devel oped and qualification test conplete. The
process uses Gas Metal Arc, solid and flux cored wre. Fl ux
cored wire is used in production. This device fits and tacks
fl anges automatically and is capable of welding 2 flanges (4
wel ds) sinul taneously. Flux cored wire gives higher deposi-
tion rate and less spatter than solid wre.

For weld neck flanges on 2 to 10 inch dianmeters, a push-
button controlled flange fitting and wel ding machine is used.
Advance procedure qualification work was conpleted in Germany.
This process uses gas tungsten arc root pass with cold wire
feed wth pulse arc capability, gas netal arc fill using solid
wire with oscillation. This machine fits and welds the weld
neck flanges autonatically.

For steel flanges 12 to 24 inch dianmeters, two welding
processes are enpl oyed. Subnmerged arc wel ding and gas netal
arc welding using flux cored wire are utilized. This machine
al so enploys 8 x 8 nmotorized positioner.

In these wel ding machines, positioning of welding torches
is done manual ly; however, arc voltage controls are available

and could be installed, if desired.



Nurmerically controlled bending equipnent, capable of 2
di aneter bending of pipe up to 8 inch diameter, with or wthout
flanges, is installed. Bending facilities for larger pipe and
extra heavy wall pipe, since it is normally a |ow volume item
Is not sufficient to justify extensive autonmation. \ere the
demand is for large dianeter pipe, either hot bending or vibra-
tory bending may be used.

One of the nost inportant features of the bending opera-
tion, in addition to the 2 diameter bends, is the capability of
the equipnent to automatically feed pre-coated pipe to be bent
with the flanges previously installed.

In the assenbly area various manipulators and fixtures are
used so that sub-sub-assenblies, sub-assenblies and assenblies
of pipe sections can be processed in the nost cost effective
manner . The manipulators are fitted wth seni-automatic
| oading and unl oadi ng devices of a design capable of posi-
tioning the main body pipe sections so that fitting and wel di ng
of the various conponents may be acconplished effectively.

The production line also incorporates x-ray equi pnent and
other test facilities required in order to neet the regulatory
I nspection and testing requirements.

In any automatic or sem -automatic operation there are the
I nevitable exceptions - speciality items of a configuration or
vol une not suitable for automatic or sem -autonmatic proces-
sin.. For these purposes a specialty area, an integral part of

t he pi pe shop, has been set up so that it is accessible to the



autonmati c conveying system This provides a cost effective
utilization of auto cutting end preparation, bending, hole
cutting, Xx-ray inspection, etc.

Special manipulators and machines are installed in this
area to increase efficiency but, for the nost part, work in
this area is acconplished by hand.

Wen conpleted, fabricated pipe and specialty itens are
palletized and stored in a racking system in usage order,
until required for installation or for shipnent to the custoner.

Al'l manhours to be saved by an automated system can be
conpletely offset by a major increase in the engineering staff
necessary to provide drawings and other necessary data in a
timely manner.

Therefore, in conjunction with the production line and its
automated equi pnment, it was necessary to develop a conputer
software package that has the capability of preparing detail
pi pe drawings. As the drawings are being prepared, the program
concurrently prepares bills of material, shop production sche-
dules, material flow schedules, cutting lists, assenmbly marking
and bendi ng data, machine |oading schedul es, routing and fina
di sposition and delivery schedul es.

This sem -automated pipe fabricating facility involves a
consi derable investnment. The new systemis designed to produce
150 pipe spools per day with a corresponding |imted reduction

of skilled shop manpower. Production is expected to increase
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over Avondal e Shipyards’ existing Pipe Shop from one spool per
man day to three spools per man day including blasting and
coating.

An inprovenent in manhour costs of 39.8%is anticipated.
However, wth all functions of the system operating 50%to 55%
reduction in production costs is feasible.

Avondal e Shipyards’ approach includes the establishnent of
the required work stations and the devel opnent of necessary
wel ding techniques with certified procedures. Mich of this was
achieved in the welding |aboratory and inplementation in the
production areas was a constant process as these systens and
procedures were being approved.

During the progress of the study, Avondale Shipyards found
a specialized piece of machinery and tooling manufactured in
Europe called T-Drill. This equipment is used for extrusion of
branch joint collars forned directly fromthe parent run of
tubing or pipe.

After receiving approval fromthe United States Navy for
use of the T-Drill method for extruded branch connecti ons,
Avondal e Shipyards purchased two such units and installed them
in their existing Pipe Shop. They were used in the construc-
tion of two Navy auxiliary oilers at a considerable savings to
both Avondal e Shipyards and the custoner. Estimated savings of
$864, 846 were realized on the two ships.

The T-Drills are now installed in the new facility and,
where applicable, Wil be an integral part of the Pipe Shop’s

fabricating equipnent.



Finally, it was necessary to overcone a negative attitude
toward change. Fortunately, at Avondal e Shipyards, the Pipe
Shop personnel provided the prime stimulus in the inprovement
program It is this notivation, this inpetus on the part of
managenment, the engineering staff and the production depart-
nment, that was necessary to make an automated system such as

this work.

-10-



2.0 MAJOR EQUI PMENT | TEMS

2.1 cost

The cost to inplenment the facility shown within the system
sketch would require a capital investment of five mllion dol-
| ars dependent upon the existing shop facilities and the size,
type and volume of the pipe to be processed.

Wth an investnment of this magnitude, managnent can expect
at least two things: (1) a return on their investnent of
approximately 35.4 percent per year depending on the facility;
and (2) an extrenely efficient pipe fabrication shop capable of
meeting required production schedules. The system is designed
to produce 150 pipe spools per day, with corresponding limted
reduction of skilled shop manpower.

Fabrication cost of ship piping systens is roughly equa
to one fourth of the total hull cost of a ship. For a 176,000
DWI tanker, this amunts to approximtely 200,000 manhours.
Through automation a percentage of the required nmanhours can be
reduced in the follow ng functions: Handling 68 percent;
Fitting 55 percent; Welding 35 percent; Ceaning 79 percent and
Coating 86 percent. These percentages are based on LASH vesse
construction since all basic data is applicable to this series
of ships. An overall percentage reduction in fabrication nan-

hours equates to approximtely 39.8 percent per shipset.
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The data collected reflects the follow ng statistics:

Overall System Status

Total Pipe Spools Produced 9,613
Total Manhours Expended 50, 276
_ M H Per Spool

Average Wthout System 9.00
Average Wth System 5.23
[ mprovenent Wth System 3. 77
Detail ed System St atus M H Per Spool
FulTy Automatic Operafion
Sem - Autonmatic Operation 5.11
Manual Operation with Sem -

Automatic Handling System 5.97

We do not feel that we have achieved the full potential of
t he shop. Fromthe spool design aspect, we are able to gain
experience week by week. However, we find spools designed and
routed for manual operation which should have been designed and
routed for automatic or sem -automatic operation.

We will continue collecting data, and through statistical
anal ysis, experience utilizing the system and a good work
| oad, our inprovement will definitely surpass the 41.8 percent

shown.

-12-



¥,

e

H
L

Overview - Semi-Automatic Pipe Shop

¢ .




i n s




R mbrin

I." ey
f36E

ot

TEe? S b

R TRl o T

External Pipe Cleaning

-16-

'
'
|
'
'



-)T -

Internal Pipe Cleaning

B M
& o ety




P T . - B
o T s T A AT ;
N SRR ,.;.,..wee&wkri\. > L LRI
' T R R JE T R T B SR AT ¢

et AL TE T R

Conveyor

ipe

ile P

Versat

w

g e Vg - e

-18-




R

o o e

T

T Db s~

T " v

e e

Motorized Transport Cart

~19-~




_OZ_

TSR
| A1)

P
P e itk
O -

sppadraies b { -
P P
- 3.3

FUeny s
1ot Fe 3d0
¥ S e
3 ol NN

ko P
. .
& ,
v ‘x
] =
o
e ’
» - L
- .
.
e
- - -




_'[Z_

Semi-Automatic Measuring System for Cutting to Length
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Plasma/Gas Cutting Machine
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Schwarze-Wirtz CNC Bending Machine
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Semi-Automatic 90° Branch Welding Machine
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111 ing Device Manufactured an
ec

1l Bevelling Machine
1 Axial Feed Conveyor

Electric Control Manufactpged and Delivered by
Oxytechni or Contro Operation of Items

2, 3, 4 and 9 as well as Drawings for Hydraullc
Installiation for the Above Mentioned ltems.

Flange Welder, Slip On Flangés, Manufactured and
Delivered by OxytgggniE

Pipe Flange Tacker and Welder with Double Rotator

Manufactured and Delivered by Oxytechnik

Item 9 Plate Conveyor and Ejectors Manufactured and
Delivered by Oxytechnik
9.3 1 Plate Conveyor
9.4 1 Pipe Ejector
9.5 1l Pipe Ejector
9.6 1 Pipe Ejector
5.7 1 Pipe Ejector
9.8 1 Pipe Ejector
g.9% 1 Pipe Ejector

s e A men war aiR s dadpe  BasNe

Shotblastine and Pa ineg Eguipment
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7
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e
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10.1
10.2
10.3
10.4
10.5
10.6
10.7
reneral

.
lpw - e B B e 2 3 300
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exterior and interior) Delivered by Oxytech ik
well as Drawings for Roller Conveyors

Drawings for entrance roller conveyor
Drawings for exit roller conveyor
Shotblastzng machine complete for external and

a1l ~1
in I.CL nias ‘-LUdllLug

Drawings for entrance roller conveyor
Drawings for exit roller convevor

He= Sass SVLSTS e A
Drawings for ejectors

Painting machine complete for external and
internal painting.

Description of Equipment

-
rt

B

[

-37-



3.0 MAJOR EQUI PMENT SPECI FI CATI ONS

3.1 Oxytechni k Desi gned O Supplied Equi pnment

Techni cal description index for Oxytechni k Designed or

Suppl i ed Equi pment .

[tem1 Fabrication Drawings for Self-Mnufacturing of the
FOTT OW Ng__EqUT PIENT .
1.1 1 Feed table
1.2 2 Feed tables
1.3 2 Racks
1.4 1 Feed table
1.5 1 Feed table
1.6 1 Feed table
1.7 1 Feed table
1.8 1 Feed table
1.9 1 Feed table
1.10 1 Feed table
1.11 1 Feed table
1.12 1 Feed table
1.13 1 Feed table
1.14 1 Feed table
1.15 1 Feed table
1.16 1 Feed table
1.17 1 Feed table
1.18 1 Feed table
1.19 1 Feed table
1.20 1 Feed table for short ends
1.21 1 Feed table
1.22 1 Feed table
1.23 1 Feed table _
1.24 1 Pipe Transporting Cart
1.25 1 Pipe Transporting Cart
1.26 1 Pipe Transporting Cart
ltem?2 Elevators Manufactured and Delivered by Oxytechnik
2.1 2 Elevators for pipe charging
2.2 2 Elevators for pipe discharging
ltem3 Measuring, Sawing and End C eaning Line
Manut actured and Delivered iy Oxytechni K
3.1 1 Axial Feed Conveyor
3.2 1 Axial Feed Conveyor _
3.3 1 Longitudinal Measuring Equi prent
3.4 1 Axial Feed Conveyor _
3.6 1 Pipe End Ceaner for Steel Pipes
3.7 1 Bend Loader for Pipes 1“ up to 4*
3.8 1 Bend Loader for Pipes 4 up to 8 (10")
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1 Feed Table
Designed Tfor pipes of 14" . = .
With 5 supports, length 137 and 1 singling out
mechanism with hydraulic cylinder, total weight
approx. 4410 | bs.

2 Feed Tabl es _ _
/Vran%Fd In front of the racks designed for pipes
1 1/2" up to 12", wth double pipe stopper wth
hydraulic cylinder and one pipe pusher each with
hydraulic cylinder, total weight approx. 11907 Ibs

2 Racks

Wth 11 floors each outfitted with inclined
supports in rigid profile steel construction
including 1800 sq. inch roof covered wth
asbest os-cenent plates, 4600 sqg. inch wall area
each (2 side walls and 2 front walls) outfitted in
asbest os- cenent _ ﬁlates |nclud|n? mount i ng
material, total weight apptrox. 185220 [ bs.

1 Feed Table _ _ _
Behind the external blasting machine with 6
i nclined supports, length approx. 15 wth 1 pipe
ej ector, 1 PI pe stopper and 1 si ngfl I ng- out
mechanism wth 4 hydraulic cylinders, all nounted
on 3 supports, total weight approx. 5500 |bs.

1 Feed Table _ _
For charg|ng_of pi pes onto the axial roller con-
veyor according to 9.1 with 6 inclined supports,
length approx. 26° with 1
si ngling-out mechanismand 3
total weight approx. 13.000 Ib

1 Feed Table _ _

For charg|ng_of pipes onto the axial roller con-
veyor according to 3.1, length approx. 17" with 1
ﬁipe stopper, ~ one singling-out mechani sm_ 3
ydraulic cylinders, nounted on rigid profile
steel support, total weight approx. 6000 |bs.

1 Feed Table _ _

For transverse feeding of cut pipes to the plate
conveyor 9.3, length approx. 23 with 1 pipe
stopper and 1 S|ng[|n?-out mechani sm 3 hydraulic
cylinders, total weight approx. 11.000 Ibs.

ﬁipe stopper and 1
ydraul i ¢ cylinders,
S
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1.8

1.9

.10

1 Feed Table _ _ _
For pipe transport to the bevelling machine, wth
8 inclined supports, length approx. 8 wth one
pi pe ejector, one stopper and one singling-out
mechani sm total weight approx. 3200 I|bs.

1 Feed Tabl e

For pipe transport to non-ferrous flange wel der,
with 8 inclined supports, length approx. 3', wth
one singling-out mechanism one swvelling chute,
one pipe pusher and one hinged br]dge or pipe
feeding and total 9 hydraulic cylinders, total
wei ght approx. 2500 | bs.

1 Feed Table

Benind the non-ferrous flange welder with 8
inclined supports, length approx. 2, with one
pi pe stopper, total weight approx. 2646 |bs.

1 Feed Table

For pipe transport to the steel flange wel der,
nearly same design as described under I.9, length

approx. 13, total weight approx. 5402 Ibs.

1 Feed Table _
Behind the steel flange welder, sane design as
descri bed under 1.10, total weight approx. 2646

| bs.

1 Feed Table _ _

For teeding of pipes to the bend |oader, item 3.8,
with 8 inclined supports, length approx. 10, with
2 pipe stoppers and 2 hydraulirc cylin- ders, total
wei ght approx. 5182 | bs.

1 Feed Tabl e

With 8 i1nclined supports, length approx. 5, wth
pi pe end stoppers, total weight approx. 3308 | Dbs.

1 Feed Tabl e _ _
Same design as described under 1.14, total weight
approx. 3308 | bs.

1 Feed Tabl e _ _
Same design as described under 1.14, total weight
approx. 3308, |bs.

1 Feed Table _ _
Same design as described under 1.14, total weight
approx. 3308 |IDbs.
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1.18

1.19

1.20

1.21

1.22

1 Feed Table

Sane design as described under 1.14, total weight
approx. 3308 | bs.

| . Feed Tabl e _

Arranged at the end of the chain conveyor for
feeding of pipes to the bend |oader, item3.7

with 8 inclined supports, length approx. 5, with
one pipe stopper and one hydraulic cylinder, tota

wei ght approx. 3400 [ bs.

1 Feed Table for Short Ends _
Wth Inclrned supports, [en?th approx. 10°, wth
pipe end stoppers, total weight approx. 3500 | bs.

1 Feed Table _

For pipes 20" up to 36", pipe length approx. 20,
with 6 inclined supports, l[ength approx. 14, wth
singling out nechanism and hydraulic cylinder, in
rigid steel construction, total weight approxi-
mately 4500 Ibs.

1 Feed Table _ _ _
Arranged behind the flame cutting nmachine with 8
i nclined supports, length approx. 53 with 1 pipe
ejector, 1 pipe lifting device of special design
for height adaption of the feed table, 2 pipe
stoppers, all mounted on steel structure elenents
with corrugated sheet netal covering in the hanger
crane area, total weight approx, 24.095 Ibs.

I[tem 2 Elevators Mnufactured and Delivered by

xytechni K

2.1 2 Elevators for Pipe Charging _ o
Designed for prpe Tength of 20° with guiding and
tracking rolls, drive by pole changeable gear
motor wth brake, Wwth integrated pipe stopper
W th h%draul|c cylinder, total weight approx
16300 | bs.

2.2 2 Elevators for Pipe D scharging

For pipe Tength of 20, WIh one pipe stopper and
one ejector each with hydraulic cylinder urt her
design as described ‘under 1.3, total  weight
approx. 16317 Ibs.
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ltem 3 Measuring, Sawi ng and End d eani ng Line
Manufactured and Deltvered p Oxytechnik

3.1 1 Axial Feed Conveyor _
For prpe transport to the circular saw, length
approx. 28, wth driven diabol rollers, chain
protection and pol e changeabl e gear notor, nounted
lcl)ngoséeleg structure elenents, total weight approx.
: S.

3.2 1 Axial Feed Conveyor
Arranged behind the circular saw, |ength approx.
49" for discharging of pipes of mnimal |ength of
3.28, wth driven diabol rollers, chain protec-
tion, pole changeable gear notor, one additional
gear motor, pipes in the area of the pipe and
cleaner, one hydraulic cylinder, all nounted on
gtgggrlbstructure elenents, total weight approx.
S.

3.3 1 Longi tudi nal Measuring Equi pnent _
For pirpe Tengths of’ 3,28" up to 19,685, outfitted
wth digital data input by decade switches, the
correct length adjustment can be read of from
5-digit indicator, total weight approx. 6.063 |Dbs.

3.4 1 Axial Feed Conveyor _
Arranged behind tThe pipe and cleaner, length
approx. 69 with driven diabol rollers with one
gear motor, chain protection and 6 liftable roller
supports in the area of the pipe and cleaner, all
mounted on steel structure elements with supports,
total weight approx. 9500 I bs.

3.5 1 Band Saw _ _ o
Suppl 1 ed 5}{_ Oxytechnik due to supplier’s specifi-
cation. he ~machine features an infinitely
variable cutting speed from 16-100 MPM

3.6 Pipe and O eaner for Steel Pipes _
The end cleaner 1s integratfed in the axial feed
conveyor with liftable roller supports according
to item3.2 and 3. 4. A speci al brushing unit
ensures cleaning of each pipe end from paint
bef ore wel di ng.

After reaching the brushi nP_ unit the pipe trans-
?ort stops and the pipe is lifted out of the axial
eed conveyors by the aid of the integrated pipe
rotating supports. These automatic functions are
controllTed via sensor |ever switches. During the
brushi ng procedure the pipe rotates with slow
speed and is pressed simultaneously against the
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3.7

3.8

brushes. After brushing of one pipe end the Pipe
Is lowered onto the axial feed conveyor and tur-
ther transported for brushing of the second pipe
end in the same way.

Met hod of Operation: automatic brushing
machine with rotating
brushes.

C eaning Area: adj ust abl e

Drive of the Brushes: electric notor

Control : automatically, via
sensor |ever swtches

Dust Filter Unit: one piece arranged
besi de the cleaning
devi ce

Total Weight: approx. 1100 I bs.

1 Bend Loader for Pipes 1" up to 4*

Wih gear nmotor, hydraulic Tifting device, rails
?Qd power feeding chain, total weight approx. 2426
S.

1 Bend Loader for Pipes 4" up to 8“ (10")

Same design as descrrbed under Z.2Z5, fotal weight
approx. 3528 | bs.

[tem 4 Bevelling Device Manufactured and Delivered

4.1

bY Xytechni K

Bevel I ing Machine o _

The DbevelTing machine is integrated in the roller
conveyor according to 4.2 and consists of 2
machi ne bases wth spindles, hydraulic feedin

device, speed adjustment, hydraulically operate

clanping devices, 2 bevelling heads with outside
bevelling tools, 2 clanping jaws for different
p&fe diameters and an axial feed conveyor
(descri bed under 4.2% dfor pipe transporting
eads.

bet ween both bevelling

The piﬁes can be alternatively bevelled on one or
on both ends, one after the other. For this the
drive of the axial feed conveyor 4.2 is outfitted
with reversible gear notor.
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Positioning and clanping of the automatically
pi pe during the bevelling hydraulical |y
procedure:

Adj ust ment of the bevelling manual Iy by
tool according to the spindle
different pipe dianeters:

Total weight of the appr ox.
bevel I ing device (wthout 2205 | bs.

axi al feed conveyor):

—_— = — -

4.2 1 Axial Feed Conveyor _ _ _
Inte%rated I'n the Dbevelling machine, item 4.1,
length approx. 25 with 22 [iftable diabol rollers
and one pipe ejector, tw gear notors, chain pro-
tection, all munted on steel structure elenents,
total weight approx. 4851 |bs.

ltem5 Electric and Hydraulic Control for Control and
Qoeration of ltenms 1, 2, 3, 4 and 9
Electric and Hydraulic Control
Including swtch cabinet,. swtch boards,,
350, sensor level switches, and drawings of the
hydraulic circuit for customer’s delivery.

|tem 6

Fl ange Wel der, Weld Neck Fl anges. Mnufactured
and ﬁ§I|verea Y the Supplier

Pi pe wel ding machine for nechanical manufacturing
of flanged pi pes.

Wthout tack weld, neck weld flanges and wel di ng
neck collars can be welded to pipes on this
machi ne which has proved itself _highly satisfac-
tory in chemcal _|ndustr¥. The "pi pe fl ange
wel ding machine is laid out Tor work pieces of the

foll owm ng di mensions:

Pi pe nom nal diameter, mninum 1 142

Pi pe nom nal dianeter, maxinum =<

Pi pe length, mnimm 3!

Pi pe length, maximnmm 20"

Materi al all wel dabl e

material s

After POS|t|qn|ng, pi pes and flanges are accur-
ately fixed wth clanping and centering equi pment

and automatically wel ded at high speed using the
plasma/ TIG process, and additional MG is recom
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mended for nultipass welding for wall thicknesses
oveaj%/@h The tacking of the work pieces is
avoi ded.

The equi pment serves to weld automatically neck
weld f anges to pipes. Al weldable materials can
be handled. The machine is designed as an autona-
tic welding unit wth mechanical pipe feeding and
discharging. Both headstocks are equipped wth a
wel ding head as well as centering and clanpin

equi pnent.  The wel ding process has to be observe

and the welding has to be adjusted nmanually
according to the welding procedure.

The flanﬁes are pushed onto the centering equip-
ment by hand or by a hoist and the pipe Is posi-
tioned on the supporting rollers. After pushing
“start” the centering heads nove together axial
and press the wel ding neck flanges agai nst bot

ends of the pipe. e welding procedure starts
automatically. Overlaps and end crater fiIIi_n?
are pre-selected. As weld preparation and |-Join

wi thout gap is recomended in the case of wall-
thickness up to approx. 6 nmm

The machi ne conprises the follow ng units:

1 naﬁ?ine bedpl ate with precision horizontal

ui des;

1 headstock with inside centering and clanpin%
equi pnent, turning actuator as well as torc
hol der with lifting cylinder, sensor equi pnent
and power transmission; _

1 headstock, novable, with inside centering and
cl anpi ng equi pnent as well as torch holder with
lifting cylinder; _ _

2 support rollers, novable, with vertical
adjustnment for adaption to the pipe dianeter

1 machine control, conplete, conprising swtch
cabi net and control desk as well as the
connection lines required, _ _

2 elevators for nechanical |oading of pipes.

NOTE: Welding wunits, as well as centering and
clampi n? tools, are not included in the
scope of delivery.

The body of the machine is of stable, rigid

design wel ded from sectional steel. The assenbly
areas on the nachine bedplate are machined. The
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right hand side of the machine conprises a head-
stock with clanping equipnent and turning actua-
tor and all the equipnment on the l[eft hand side
of the machine is mounted on a carriage for adap-
tion to various pipe |engths. The carriage 1s
gui ded on hardened, ground steel bars.

After being noved to suit the length of pipe in
ﬂuestlon, the carriage is arrested in its posi-
ion.

The support rollers are set to the pertinent out-
si de pipe diameter.

The cl anping equi pment is so designed that pro-
tecting _gas can be supplied below the wel ding
root.OI dThus, the root forns freely and pores are
avoi ded.

On changing the flange and pi pe di nensions the
fO||QMAgg adjustment and conversion work is
require

a) Adjusting the centering and clanping equi pment;

b) Adjusting the support rollers to the new pipe
di anet er

c) Adjusting the welding conditions such as power,
turning speed and power downslope after
over | appi ng. (The overlapping required is set
on an inpul se counter.)

Overall length about 24

Overall wdth about 3’
Qperating height about 2,9
Conpressed air 85 psi
Total wei ght approx. 3500 |bs.
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Item 7 Flange Wl der, Slip on Flanges Manufactured and
DEITVEry 1 _OXyiechni K

Nom nal pipe bore mn. 1/ 2"

Nomi nal Bipe bore max. }2"

Pipe length mn. 40

Pi pe length nax. 20’

Fl ange type _ sl'i p-on

Pipe and flange materi al mld stee

Fl ange bore _ machi ned
Length of the machine approx. 34,5’
Wdth approx. 36’

Hei ght (above cable carrier) approx. 148
Number of M G MAG

Vel di ng Equi pnents 4 pieces
Total weight of nachine

(W thout the 4 power

source) approx 14500 | bs
Foundat | on concreted work-
_ shop floor
Total wei ght approx 13670 Ibs

This machine designed as a conbined tacking and
wel ding machine is highly mechanized.

The welding is done by 4 torches. A m xed
(ARGON and C02) ensuring |ow sputtering qu?ecgﬁf
mended as shielding gas.

Wthin the range of the wel ding seam pi pes and
flanges shall be cleaned to enable pore free

wel ding. Heavy corrosion as well as . residual
rease and residual paint shall be elimnate By
ocal grinding.

To suit the various pipe |engths the conplete
right-hand side of the nmachine€ Is nounted on a

carriage furnished with a D.C. gear notor and rack
for travel purposes. This carriage makes contact
with the pipe in charging position by neans of a
tracing device positioning the welding carriage
according to pipe Iength.

The roller supports rotate the pipe using a vari-
able D.C. motor. The rotation speed is adjusted

at the control panel. The three-jaw chucks to
take the flanges are of a design specially suited

to the purposes. The jaws are driven by a geared
motor, clutch, gear rimand thread. The design
meets the requirenents of the oversized jaw stroke

(1" up to 20%.

- 46-



The chuck is also furnished with a slide for the
centering pins to take a flange bolthole. Thi s
slide is adjusted to the di ameter of the bol t ho! 8
circle by means of scale and screwed spindle. he
three jaws are furnished with hardened shoul ders
stepped to provide for the |length of pipe pene-

trapion into the flange required” These jaws are
to be exchanged easily.

Two el evators transport and position the pipes

within the machine. The pipe is charged on to the

el evators by mechani sm being part of the supply
platform during the upward stroke. The elevators

center the pipe and position it on the rofier sup-

ports during the downward stroke. After weldin

s conpleted the elevators raise th i pe a

ermt it toroll onto a discharge plat?ofh1at tﬂe
ront of the nachine.

Remark: During the discharge procedure, only the
clearance of approx. 32" width at the front of the
machine is shut off for a short period by the hor-
I zontal stroke of the elevator slides.

Note:  The four welding units which are not _
included in the scope of delivery are nade avail -
abl e by Avondal e according to Oxytechnik’s speci-
fication. Additional costs for connection of t
wel ding units to the pipe flange wel ding machine
are included in the scope of delivery.

Production time of mechani zed one |ayer wel ding of
flanges to pipes (slip-on flanges) by the pipe
flange wel ding nmachine type B using 1 operator.

Producti on Sequence

1. LCoadi ng of fIanng nanual]y _ _
2. Positioning of the pipe wthin the nachine
autonatically _ _
3. Shifting flanges on plpe autonatlcaII¥ _
4. Mechani zed tacking of the flanges to the pipe
5. Mechani zed meldlnP of the flanges to the pipe
6. Discharging of welded pipe.
Nom nal Bore
™
2"
3"
4"
6"
8"
10"
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l[tem8 Pipe Flange Tacker and Wl der wi th Doubl e
Rotat or Manufactured and Delivered

xytechni K

Suitable for rational tacking and sem - mechani zed
wel ding of flanges to pipe or pipe to pipe. The
machine is layed out for work pieces of the
foll ow ng di mensions:

pi pe diameter mn. %g
pi pe dianeter max. _
flange type. slip-on flange
_ neck weld flange

mat eri al _ all wel dabl e
pi pe length mn. 2
pi pe |ength max. 40'
Machi ne Characteristic Data
Overall Tength approx. 52.5’
Overall wdth approx. 53.2'
Overal | hei ght approx. 56’
Service Height _

(dependent on pipe dia.) approx. 26"-40"
Total machi ne wei ght approx. 8820 I|bs

The nachine conprises the follow ng equipnent:

1 machine base with guide rail; _

2 machine slides with horizontal guides,
swi vel mounted chuck and adj ustnment equi pment
for fixing the fIa_ntge and nnuntlryw_\Gpl ate to
take a wire feed unit for the MG M wel der;

1 rotating device, conplete, conprising 4 roll
supports with twin adjustment for adaption to
the pertinent pipe dianeter and to conpensate
the offset between pipe axis and nmachine axis
as well as 2 roll support drivers;

4 elevators for transporti nﬂ and positioning of
one or two pipes within the machine.

A flange is Positioned wth the assistance of a
hoi st ich takes the flange in the upper bolthole
and thus brings it in front of the two centering
pins in the swvel-munted flange take-up trans-
verse so that it can easily be set properly.

Two chucks each executing a |ift/swivel notion and
t hus adapti n% autonmatically to each flange thick-
ness, hold the flange rigidly in this position.
This ensures that not only slip-on but also neck
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wel d flanges of standard steel or non-magnetic
materials can be fixed.

The centering pins for taking the flanges ar,
interchangeable and, wth the assistance of a
spindle wwth right-left handed thread, can be
adjusted to the pertinent bolthole circle dianeter
using a scale. I nt er changeabl e ste%Fed shoul ders
adj ust the distance between the end of the pipe
and the flange.

Using two nore spindles the flange chucking equip-
ment is horizontally and vertically aligned with
the pertinent pipe length axis.

The flange chuck equi pment can be swi velled by
about 30 degrees and, thus, enables a definjte
of fset of the bolt holes of the flanges in rela-
tion to each other. This may be required, if the
pi pes are bent later, for exanple.

A nounting plate is additionaIIY fitted to the
adjustable slide to take the welding equi pnent
which is not part of this standard offer.

Both machine slides can be rapidly adjusted wth
little strength by a handwheel for adaption to
various type lengths.

The pipes are positioned by four elevators which
al so serve for discharging of flanged pipes. Four
roll supports serve to take the pipes. Only two
roll supports are driven by a D.C. notor. The
roll supports can be noved | engthw se nanual ly.

If required, two roll supports can be removed from
}hetqﬁcq|ne for handling short pipes to a mninmm
ength of 2’

After the flanges are gripped in the chucks and
the pipe placed in position, the flange hol ders
are noved together until the pipe is 1In contact
with distance shoulders in the case of slip-on
flanges.  Dependent on the dianeter tol erance, a
gap can occur between the flange inside dianeter
and the pipe outside dianeter. It can be equal -
i zed to I nprove the follomnn? meld|n% procedur e.
This fine adjustnment can be effected by the hori-
zontal and ~vertical adjustment in the chuck
slides. The wire feed unit in conjunction with a
10" torch cable now permts troubleless tacking of
the flange to the pipe.
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After the tacking procedure the chuck slides are
moved back. The inside seam can now be wel ded

first and the outside seam afterwards by available
hand wel di ng equi pment.

Note: The surface of all Iar?e pi pes (NB 20" up t
36") which are fed fromthe feed table 1.19 shoul

0
d
be cl ean because of good wel ding current |eakage.
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Iltem 9 Pl ate Conveyor and Ejectors Munufactured and
Del 1 Ver e y_ OXyiechni K

9.3 1 Plate Conveyor o
Length approx. 180", nounted on rigid steel struc-
ture el enments, consisting of transporting chain,
chain drives with gear notors and chain tightener,
total weight approx. 15,000 Ibs.

9.4 1 Pipe Ejector _ _ _
ranged above the chain conveyor, with one fixed

st opper. One hydraulic cylinder, nounted on a
rigid steel frane, total weight approx. 2205 |bs.

9.5 1 Pipe Ejector _ _ _
Sane design as described before, but equipped with
one nobile pipe stopper and two hydraulic cylin-
ders, total welght approx. 2,426 |bs.

9.6 1 Pipe Eector _ _
Sane design as described under 9.5, total weight
approx. 2205 | bs.

9.7 1 Pipe Eector

Sanme design as described under 9.6, total weight
approx. 2,426 |bs.

9.8 1 Pipe Efector

I'n specral design for ejecting ~ of pipes to both
sides of the chain conveyor with hydraulic cylin-
ders, nounted on a rigid steel frane, t ot al

wei ght approx. 2,624 |bs.

9.9 1 Pipe Ejector _ _
one T1xed stopper, sane de5|6g1 as described
9.4 | bs.

under 9.4, total welght approx. 2,2

[tem 10 Shot bl asting and Painting Equi pnent (Each
Conbi ned Exterror and Tnterior) Delivered by
Oxytechnik as VWIT as Drawings for RolTer

conveyors

10.1 1 Entrance Roller Conveyor _
For transporting of pipes to external blasting,
length aFFrox. 95', outfitted with cylindrical
dri'ven rollers, chai'n protection, outfitted with 2
infinetively variable gear notors, wdth of
rollers approx. 3. For transport of single pipe
being internally shotblasted or of s|n? e larger

pi pes each rooler is grooved in the mddle.




10.2 1 Exit Roller Conveyor

Length approx. 4Z2°, outfitted with 1 infinitively
yarigéie gear nmotor, further design as described
in 10. 1.

10.3 1 Shotbl asting nachine conplete for external and
Internal__cl eani ng

10. 3.1 External shotblasting machi ne, Type JET-
gernlras TVered iromErvin rngusiries

The pipes are fed automatically through the
shot bl asting cabin.

An interlocking system guarantees that there
are no faulty controls and the equipnent is
only switched on when pipes are located in the
blasting area of the cabin.

The machine consists of the blasting cabin
w th blasting nediumtransport system and
cl eani ng eqU|pnenth dust extraction and filter
units as well as switching and control desk.

The external shotblasting equipment is fur-
nished wth heavy-duty centrifugal wheel s
whi ch ensure uniformtransfer of the abrasive
to the surface of the pipes.

Shotbl asting is autonatically controlled so
that the blasting unit is operating only if
pipes are in the shotblasting area. The abra-
sive which accrues during shotblastin?_is
collected in the blasting medium collecting
funnel s. It is purified and separated from
dust and dirt and again fed to the abrasive
storage tank

By using Avondal e supﬁlied pal lets, f
C%? b? transported through the shotb
cabi net.

10.3.2 Internal Shotbl asting Mchine

This machine rs _conblned W t he external
shotbl asting cabin which serves as abrasive
col lector and recycler. The nmachine consists
of a roller conveyor, length approx. 25, pipe
ej ector, abrasive hopper with screw conveyor,
nmechani sm for noving the shotblastln% | 'ance
through the propositioned pipe and housing
with lateral and axial exit.

I ttings
| asting
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For internal shotblasting, a single pipe

| ocated in the grooves of the roller” conveyor
is transported through the external shot-
bl asting cabin and centrally clanmped by two
special devices. One of themis lifted up in
order to swivel the pipe to the centerline of
the lance which is arranged in an inclined
position above the roller conveyor = 10.2

Depending on the diameter the lance will be
equi pped with different nozzles, dianeter_u

to 3" venturi nozzle (air consunption - 70

CFM dianeter up to 10" radial nozzle, diane-
ter up to 20" rotating nozzle (air consumption
- 400 CFM. The speed of the lance is vari-
able and the shot is transferred.

10.4 1 Entrance Roller Conveyor
igngtn approx. 257, sane design as described in

10.5 1 Exit Roller Conveyor

kgngth approx. 257, same design as described in

10.6 2_Ej ectors
Oﬁerate y hydraulic cylinders to eject pipes to
the l'eft and to the right.

10.7 1 Painting Machine Conplete for External and
niernal__Pai nting

10.7.1 External Painting

The™ machine  operates automatically. The
hei ght of the upper spraying gun 1s self-
adj usted d Pendlng on the dianeters. The

dth is controlled according to the

spraging Wi _
wdth of the pipe bundle. Behind the painting
machine a drying cabin is arranged. A beating

system can be installed |later. In the drying
area the pipes are noved on a slat conveyor,
| ength approx. 25'. Paint supply and m st

filter and exhaust are included.

10.7.2 Internal Painting
The Tnternal parnting |ance can be |ocated

above the mddle of the entrance conveyor
104.  After height adjusting, depending on
pi pe dianeter, the lance is driven through the
pi pe and during retracting the paint gun is
oper at ed.
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EQUIPMENT PROCESSING TIMES BY PIPE DIAMETER

* TIME IN SECONDS Page 1 of 4

: : OPERATION TIME : SET-UP TIME :
1TENM : OPERATION : 1-172": 3-172" 127« 1-174" « 3-172" : 127 . REMARKS

. . . . . .
. . . . .

1.1 : Singling out & dischatging : 12 : 12 : 12 1 Pipe

2.2 : Elevator for pipe ¢ 43 : : : : : : Max. 10 pipes
: discharging : : 68 : : : : : Max. 6 Pipes
: : : + 110 : : : : Max. 1 Pipe
10.1 : Entrance roller conveyor : 225 : : : : : : Max. 10 Pipes, Rack 1
: 75 : : : : : : Max. 10 Pipes, Rack 2
: 225 : : : Max. 6 Pipes, Rack 1
: : : 75 : : : : + Max. 6 Plpes, Rack 2
: : : : 225 : : : : Max., 1 Pipe, Rack 1
: : : : 75 : : : : Max, 1 Pipe, Rack 2
: : 340 + 340 + 340 : : : + From 1.1 to 10.3
10.3.1 : External shotblasting : 170 . : : : : : Max. 10 Pipes
: : : 170 : : : + Max. 6 Pipes
' : : : 170 : : + Max. 1 Pipe
10.2 : Exit roller conveyor : : : : : : : 1 Pipe
: still Item 1.4.1 :+ 20 : 20 : 20 : : : :
: still 1tem 3.1 : 140 + 140 : 140 : H :
1.4.1 : Discharging and singling out: 24  : 24 : .24 : : : 1 Pipe
: for internal shotblasting : H : s : :
10.3.2 : Internal shotblasting : 280 : 300 : 360 180 : 190 : 210 : 1 Pipe
: including discharging : : : :
1.4.2 : Singling out and dlscharglng; 12 s 12 s 12 : 1 Pipe

30

: 30
10.7.1 : External painting : 190

190

10.4 : Entrance roller conveyor 30

180 180 180 : Time for changing paint

: not included.

e oo 48 so e oo

400

©e S5 48 40 6 e s o9 e 4o se 30 e ve 46 se e
“s ¢ en se 40 e ve 4% ea oo oo

6 40 se es 4o se se oo e e o»

s eo <o e co e e o

: 1 Pipe



*® WiMis iN SECONDS

EQUIPMENL PROCESSING TIMES®

BY PIPE DIAMETER

: : OPERATION TIME : SET-UP TIME s
I'TEM OPERATION =T/ 31727 12" =178 3T 2" REMARKS
10.7 : Internal painting . 140 : 190 . 240 : 900 : 900 : 900 : 1 Pipe - Time for
: : : : : : : : changing paint no
10.5 : Exit roller conveyor : 120 : 120 ; 120 ; : ; ;
10.6 ; Discharging pipes : 14 Y : 14 ; ; ; ;
L.5 : Singling out and charging :o17 :o17 i 17 : : : : l‘Pipe
: pipes onto the trans- 3 3 : : : : :
: porting cari : : : : : : :
1,24 Pipe transport & discharging: 125 ; 125 ; 125 ; ; : :
. 1.6 : Singling out and charging : 9 : 9 : 9 : : : i1 Pipe
w : pipes onto the voller : : : : : : :
o : conveyor : : : H : : :
3.1 : Roller conveyor and length- P42 42 42 : : : 1 Pipe (19.7 ft.)
: measuring : : 3 : s : :
1.0 Pipe sawing machine : 30 ;50 : 150 : 5 : 10 ;15 i1 Pipe
3.2 : Conveying and discharging ;10 10 ; 10 : ; : ; 1 Pipe
: still Ttem 1.7 : : : : : :
: Conveying - still Item 3.6 ;45 ;45 ;45 : : : il Pipe
b.7 : Singling out and charging ; 20 : 20 ; 20 ; ; ; ; 1 Pipe
: plate conveyor ltem 9.3 : : : : : :
3.6 : Lifting and cleaning pipes : 67 : 70  : 80  : 120  : 120  : 120  : 1 Pipe (19.7 ft.)
: (both ends) : 45 48 : 58 : : : : 1 Pipe ( 3.3 ft.)
3.4 : Conveying and discharging ; 67 ;67 ; 67 ; ; ; c 1 Pipe
: still Item 1.11 : : H : : : :
1.8 : Singling out and charging : 16 : 16 ; 16 : ; ; ; 1 Pipe
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EQUIPMENT PROCESSING TIMES BY PIPE DIAMETER

* TIME IN SECONDS Page 3 of &
: : OPERATION TIME : SET-UP TIME :
ITEM OPERATION STIEI72" : 3-12" . 177 I=74" : 31727 : 17" s REMARKS
4.1 : Bevelling both sides : 200 ;240 : 260 : 240  : 240  : 280  : 1 Pipe (19.7 ft.)
: : 220 : 260 : 280 : : s : ( 9.8 ft.)

1.9 Singling out and charglng : 035 ¢ 35 ¢ 35 1 pipe

: the welding machine ltem 6

6. : Posltioning, welding and : 90  : 220 : 800  : 900 : 900  : 200 GMA welding system

: discharging : H : : : : : 1 Pipe
1.10 : Singling out and charging : 20 . 20 ; 20 ; : : : 1 Pipe
: plate conveyor ~ Item 9 : : : : : :
.11 Singling out and charging : 35 35 ¢ 35 : : : ;1 Pipe

: the welding machine Item 7
7. : Pogitioning, tacking, + 120 150 : 360 ; 900

900 : 900 : 1 Pipe
: welding & discharging pipes : :

s ee 20 se o0

: for bending : :

[ -
H H

1.12 : Singling out and charging : 20+ 20 i 20 : :
: plate conveyor -~ Item 9.3 : : : : : : :

9:3 : Transporting plate conveyor : : : : :
: including discharging : : H : : H
: from Item 1,7 to Item 1.13 : 87 : 87 : 87 : : : + 1 Plpe
: from Item 1.7 to Item 1.19 : 100  : 100  : 100  : : : : 1 Pipe
: from Item 1.10 to Item 1,13 : 58 : 58 : 58 : : : 1 Pipe
: from Item 1.12 to Item 1.13 2 39 : 39 . 39 : : : 1 Plipe

3.7 : Pipe transport & dlscharglng° 130 : 130 ; 130 : : : sl Pipe
: for bending : H : : :

3.8 : Pipe tgansport & dischargiog: 110  : 110  : 110 : : 1 Pipe



EQUIPMENT PROGCESSING TIMES BY PIPE DIAMETER

“ TIME IN SECONDS Page 4 ot 4
: : OPERATION TIME : SET-UP TIME :
I'TEM : OPERATION s 1=-172"™ ;. 3-1/2" 127 . 1-1/74% ; 3-1/2" 12" . REMARKS
1.21 : Singling out and charging : : 18 : : : : 1 Pipe
¢ pipe to the transport cart : : H d : : :
: 1,25 : : : : : : :
i 1.25 Pipe transport & discharging; : 210 : : : : i1 Pipe
{ 1,22 : Singling out and charging : ;20 : : : : i1 Pipe
i : pipes to pipe transport cart: : : : : : :
v : Ttem 1,26 : : : : : : :
1.26 : Pipe transport & discharging; : 110 : : : : il Pipe
1.23 ; Singling out and charging : . 25 : : : : : 1 Pipe
. ; welding machine - Item 8 : : : : : : :
et : : : : : : : :
h 8. : Flange tacker and welder : : : ; : : : 1 Pipe



3.3 “T" Drill 150 and 500

‘T" Drill 150

M ni mum Length of Pipe 15"

Maxi mum Length of Pipe 21’

Existing Collaring Range 1-1/2" to 6-5/8"
Cu, CuNi, and Stainless Steel Pipe Only.

‘T _Drill 500

M ni mum Length of Pipe 40”

Maxi mum Length of Pipe 21’

Exi sting Collaring Range 4“ to 20"

Cu, CuN and Stainless Steel Pipe Only
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COLLARING RANGE AND WALL THICKNESS
CAPABILITY — T-150 COLLARING HEADS

Owdet | Runppe | Colianng A B c
0.0. 0.0. |[Head N | wadamu Asmersee | Comper e
stawneny menl | cosowr slove

Os Do tmax! Olinaxi O|tmex! B
a2 1 2125 f23j2s |23, 28

433 1 23} 3 257 3 J2s! 3

-2 3 1 25 3 [27135|27]as
78.1 1 28 4 2.7]4 27 4

289 1 29 {45 {3045 [20 ] «5

43 1 26| 3 |27} ¢« |28]2s

€03 1 29135 {a2ia5|30]as

@ 781 1 297 & Jas ! 4 ;32! ¢
@9 1 32|45 |38 s [as}] s

2191 1002 32145 |38) 5 |as] s

803 2 29 {35 |32,35|32]as

.1 2 32 ) 4 |38 4 [a8] 4

©3 49 2 38! s | 45| 4)s
1143 2 4 | 6 jas) 6 |as5)| &

1297 2 |asi s fasl s [as5] s

8] 2 38 [ 45| 4 [a5 | 4 ;a8

8.9 2 38 545 5 |as| s

781 1143 22 |45,8 |5 :6)|5]Ss
1207 2 s ,86ls.7)1517

209 2 4| s sy 5 |45 s

889 1143 3 si8]s5,6|s5 68
1207 3 58, 7 [s8) 7 |s5i7

1143 4 45 8 |28 5 |45 &

1.7 . 58,7 [es) 7 {s5] 7

s 1083 « lea;7]s{7 s, 7
2191 . 63l a jseia |8 | s

127 5 421 7 [ast 7 4 ;7

1683 s s 7|87 |57

fard 2191 s |s8ias)45:85)5518s
m 5 56110 ] 5 i10}55 110

1803 s a8 6 [32: 6 | « 8

13 2191 H 48 {85 | 4 185 | 5 ;a3
m H sslwjasino]s !

ACTUAL PROPERTIES OF MATERIALS

A vt et
= $IONGALON 10 fracture about J0% or beusr (2% o 25% 1n matertal
codes)

~= yuok3 STTeNGth 200Ut 300 N/rmm? (43500 om) or iower
{20Q to 250 Nimen?; 29000 1o 39000 psi :n matenal codes)

B aussensc stansass soed
== ¢I0NQAbON 10 fraCIUre About 4584 or benter (in mmenal cooes 35%
0 40%)
— Yokl SreNG A0 250 N/mma (35000 pm) or iower (about 200 N/mmi:
23000 ps 11 masenal CO0NS)

CCW“WM
—memuu«m(nmumm
10 0%

= i8I SIrENG a0t 250 ta 300 N/mm?2 (35000 to 43000 pa:) or lower
(in masenal cooes 250 N/mm2: 35000 os}

-590.




T-DRILL: STEPS OF OPERATION

In the illustrations there is shown model
T-500 — the principle is similar
to the T-150.

A pipe section is secured by means of quick- 2 Eliiptical pilot hole cutter is fitted.
acting ring clamps and is positioned to a mark.

N
Pt . >

? Pilot hole dimensions and cutting speed are 4 As the cutting angle is conical, a range of sizes
W’ controlled by dial settings. can be cut with each tool.

The operator performs a minor deburring
" operation on the edge of the hole.




5:.7 Deburred pilot hole.

' -

s’:f Collaring head inserted into pipe through a Zﬁ The machine forms the collar by rotating the
= pilot hole. Forming pins are extended to a collaring head simuitaneously outwards
preset dimension. through the pilot hole.

e

gy 2

? ; During the collaring lubrication compound is ;2 With no change of tooling the machine mills the
4 applied onto the forming pins. ; collar rim to the required final height.

. IR ..$

; 4 The collar is ready for butt welding.

- iy
. -

} Chamfer device can be used to bevel the collar
p rim to the required weld preparation angle.
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e
2980 mm

1420 mm

Machine §
Width

1710 mm
2900 kg

cal supply

Depth
Electri
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3.4 Pipe Rack and Feed Tabl e Loadi ng

Pi pe Rack Storage Capacity

2 - Pipe Racks in Position 1.3 (1-1/1" to 12")
Loading OF One Typical Pipe Rack

97 1-1/2" Pipes

97 1-1/2" Pipes (or)
47 1-1/2" and 39 2" Pipes

78 2" or 64 2-1/2" Pipes (or)
39 2" and 32 2-1/2" Pipes

65 2-1/2" or 53 3" Pipes (or)
32 2-1/2" and 26 3" Pipes

53 3" or 46 3-1/2" Pkpes (or)
26 3" and 23 3-1/2" Pipes

46 3-1/2" or 41 4" Pipes (or)
23 3-2/3" and 20 4" Pipes

41 4" or 33 5" Plg
|pes

First Floor Level

Second Fl oor Level

Third Fl oor Level

Fourth Fl oor Level

Fifth Floor Level

Si xth Fl oor Level

Seventh Fl oor Level
20 4" and 16 5"

33 5" or 27 6" Pipes (or)
16 5" and 13 6" Pipes

Ei ghth Fl oor Level

Ninth Floor Level .27 6" or 21 8" Pipes (or)
13 6" and 10 8" Pipes
Tenth Floor Level = 21 8" or 17 10" Pipes (or)

10 8" and 8 10" Pi pes

17 10" or 14 12" Pipes (or)
8 10" and 7 12" Pipes

El eventh Fl oor Level

A One Rack 478
Two Racks 956
*In pipe size 1-1/2" to 127
B. One Rack 525
Two Racks 1050
* In pipe size 1-1/2" to 12"

one di ameter | oaded on each floor

50/ 50 diameter m x on each fl oor
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Zgo weeks (10 days) supply at 150 Spools Eer day (one
pi pe equals to two spools) requires 750 20" pipes
In racking system

1 - Feed Table in Position 1.1 (14" to 20")

Choice of the follow ng:

1. 11 14" Pipes (or) 5 14" and 4 16"

2 9 16" Pipes (or) 4 16" and 4 18"

3. 8 18" Pipes (or) 4 18" and 3 20"

4 20" Pi pes

1 - Feed Table in Position 1.21 (20" to 36")

Choice of the follow ng:

1 7 20" Pipes (or) 3 20" and 3 22"

2 6 22" Pipes (or) 3 22" and 3 24~

3 6 24" Pipes (or) 3 24" and 2 26"
4 5 26" Pipes (or) 2 26" and 2 28"

5 5 28" Pipes (or) 2 28" and 2 30"

6 5 30" Pipes (or) 2 30" and 2 32~

7 4 32" Pipes (or) 2 32" and 2 34

8 4 34" Pipes (or) 2 34" and 2 36"

9 4 36" Pipes

3.5 Bendi ng Equi prent

Bendi ng equi pnent specifications are two |engthy for
inclusron within this docunent. Details are obtain-
able by contacting the suppliers.

The CONRACT Bender and the Schwze-Wrtz Bender both
are equi pped with CNC capability and are designed for

2 times the dianeter bends. Addi tionally, t he
??chlnes are capable of bending pipe wth or "without
anges
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