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57 ABSTRACT 

The specification discloses a double wall steel tubing 
and a method of making it which results in the pro 
duction of steel tubing having a size range and wall 
thickness heretofore available only in a seamless tub 
ing and possessing a uniformity of wall thickness 
within heretofore unattained tolerance limits. An 
outer welded tube is first telescoped over an inner 
welded tube. The two tubing sections are then me 
chanically bonded together as by being drawn through 
a sizing die in a sink pass without a mandrel or by 
forcing a mandrel through the inner tubing section. 
The composite tubing is then drawn through a second 
sizing die over a mandrel to produce a heavy wall tub 
ing, equivalent in strength characteristics to single wall 
tubing of the seamless type. 

14 Claims, 4 Drawing Figures 
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1. 

METHOD OF MAKING A COMPOSITE STEEL 
TUBING 

The present application is a continuation of my prior 
application, Ser. No. 295,993, filed Oct. 10, 1972, now 
abandoned, which application in turn is a continuation 
in-part of my prior application, Ser. No. 126,633, filed 
Mar. 22, 1971, now abandoned. 
This invention relates to composite steel tubing hav 

ing a degree of wall thickness not heretofore available 
except in steel tubing of the seamless type, and to a 
method of making such composite steel tubing. 
Seamless tubing is produced according to present 

day methods by a process involving heating a solid tube 
round to a forging temperature and then forcing it with 
a rotary motion over a piercing point to form a hollow 
for subsequent cold drawing. Because it is impossible 
to keep the piercing point always in the exact center of 
the tube round during the piercing operation, a wall 
thickness variation or eccentricity often results. More 
over, since the tube is turning as it is being formed, a 
spiraling eccentricity of wall thickness may be pro 
duced. This lack of uniformity of wall thickness may be 
greatly reduced or refined by subsequent hot and cold 
finishing operations but the eccentricity is never fully 
eliminated. 
Where tolerance limits of wall thickness permit, 

seamless tubing may be employed, especially in the 
larger size ranges. However where the application re 
quires tubing having more exacting or restrictive toler 
ances of wall thickness, additional processing of the 
seamless tubing is required, such as machining or grind 
ing. This additional processing is, however, impractical 
except in relatively short sections. 
An alternative process of making high-strength tub 

ing is the cold drawing over a mandrel of electric resis 
tance welded tubing. This process produces a tubing 
comparable in strength to the seamless tubing and 
characterized by a greater uniformity of wall thickness. 
However this process has its limitations in that tubing, 
having wall thicknesses exceeding dimensions of the 
order of 0.340 inch, is not presently practical by this 
method. 

In accordance with the present invention, it is pro 
posed to provide a method for producing tubing in 
larger diameter ranges and greater wall thicknesses 
than has heretofore been attainable by known cold 
drawing processes and equal in wall thickness to tubing 
of the seamless type. More specifically, it is proposed 
to produce tubing having wall thicknesses up to twice 
that presently available by the cold drawing process by 
the employment of a "double-wall" concept in which 
an inner tubing and an outer tubing of the same metal 
such as steel, are telescoped and joined into an integral 
tubing. This concept has been utilized variously with 
tubing of different metals for the purpose of providing 
a relatively thin layer or protective layer within or out 
side a relatively thick walled tubing, where the purpose 
of the liner is primarily for protection against chemical 
action or corrosion and not for the addition of physical 
strength. 
Many of the various processes by which such double 

walled tubing of dissimilar metals are produced involve 
a metallurgical union or a bonding with a bonding 
agent of the liner to the basic tubing via a heating stage. 
As an example, there is described in U.S. Pat. No. 
2,371,348 to M. G. Murray a process for making a 
composite tubing by heating telescoped sections of tub 
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2 
ing of different metals to fuse a bonding agent applied 
therebetween, followed by insertion of a cold bar inside 
the inner tubing section, while still hot, to prevent sepa 
ration of the outer and inner tubing sections, as cooling 
progresses, due to the differing temperature coeffi 
cients of expansion of the different metals. 

Similarly there is described in U.S. Pat. No. 
2,219,434 to H. N. White a process for making a com 
posite tubing having an outer tubing section of nickel 
silver and an inner tubing section of sterling silver, 
which process involves a single pass of cold drawing the 
telescoped tubing sections through a die and over a 
mandrel to effect union of the two tubing sections. 
The process proposed, according to the present in 

vention, differs from heretofore known methods of 
making composite tubing by reason of the fact that 
both outer and inner tubing sections are of the same 
metal, such as steel, and differences in the temperature 
coefficient of expansion of the telescoped tubing sec 
tions do not present a problem to be dealt with. More 
over, absence of any requirement for a bonding agent 
between the tubing sections, simplifies the process and 
avoids problems arising out of heating the assembled 
tubing sections. 
More specifically, the proposed process involves the 

provision of two tubing sections of such different diam 
eters as to enable one tubing section to be telescoped 
within the other, the mechanical bonding of the two 
tubing sections by altering the diameter of one of the 
tubing sections relative of that of the other tubing sec 
tion, and the cold drawing of the united tubing sections 
through a die and over a mandrel to size the final prod 
uct. 
Alteration of the diameter of one of the tubing sec 

tions is effected either by cold drawing the telescoped 
tubing sections without lubrication or the use of a 
bonding agent therebetween, through a die and without 
a mandrel to compress the outer tubing section on the 
inner tubing section into close contact or by cold draw 
ing a mandrel or plug through the inner tubing section 
to expand it into contact with the outer tubing section. 
The proposed process thus provides a practical 

method for making tubing having heavy wall thick 
nesses conforming to heretofore unattained tolerances 
without requiring any special cold drawing equipment 
other than has heretofore been employed for tubing of 
lesser thicknesses. 
The method for producing a composite. tubing ac 

cording to the present invention will be described more 
fully hereinafter in connection with the accompanying 
drawings, wherein: 
FIG. 1 is a longitudinal sectional view, showing outer 

and inner tubing sections telescoped and hammered at 
one end preparatory to sink drawing; 
FIG. 2 is a longitudinal sectional view, showing the 

composite tubing after sink drawing through a die with 
out a mandrel; 
FIG. 3 is a longitudinal sectional view, showing the 

composite tubing after cold drawing through a sizing 
die and over a mandrel; and 
FIG. 4 is a longitudinal sectional view showing an al 

ternative step to that of FIG. 2. 
As will be apparent by reference to FIG. 1, the initial 

step in pursuing the process here disclosed is to select 
two sections of normalized welded steel tubing respec 
tively having appropriate length such as 20 to 30 feet, 
outside diameter, inside diameter and wall thickness to 
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produce the ultimate product desired. As a matter of 
convenience and brevity the term "outside diameter' 
will be referred to hereafter as "O.D.", the term "inside 
diameter' will be referred to as "I.D.' and the term 
"wall thickness' will be referred to as "W.T.'. Let it be 
assumed, for example, that two tubing sections 10 and 
11 have been selected with the following dimensions: 

Tubing O.D. I.D. W.T. 

10 7.5' 6.75' 375' 
6.5' 5.75' 375' 

It will be noted that there is a total clearance of 0.25 
inch between the I.D. of tubing 10 and the O.D. of tub 
ing 11, thereby enabling the two tubings to be readily 
telescoped completely as shown in FIG. 1, which is the 
first step in the process. The tubes are nowhammered 
or flattened at one end with the inner tubing 11 extend 
ing slightly outside of the outer tubing 10 and flared so 
'as to firmly lock the two tubes 10 together. Also, the 
"open end" of the inner tubing 11 is extended an 
amount, such as 12 to 18 inches, beyond the outer tub 
ing 10 to compensate for the fact that the outer tube 
will elongate or "grow' in length to a greater extent 
than the inner tubing during the initial cold drawing 
stage or "sink pass,' now to be described. 
Referring to FIG. 2, the sink pass consists of cold 

drawing the hammered or flattened ends of the tele 
scoped sections of tubing through a die 12, which in the 
case of the original or starting dimensions for example, 
reduces the outer tubing to a 7 inch O.D. Assuming 
that the wall thickness of the outer tubing remains un 
changed at 0.375 the resultant I.D. for the outer tubing 
would be 6.25 inches. Since no mandrel is employed 
inside the inner tubing for this stage of the process, the 
operation is termed "sink" drawing. It will be under 
stood that in consequence of this operation the outer 
tubing is reduced circumferentially and diametrically 
and coincidentally compressed tightly over and around 
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the inner tubing. However, with the assumed tubing di- . 
mensions the O.D. of the inner tubing is larger than the 
assumed resultant I.D. of the outer tubing. Accord 
ingly, to accomodate the situation, the outer tubing is 
elongated and the inner tubing becomes smaller in di 
ameter. This adjustment is shown in FIG. 2, where the 
“open" end of the outer tubing 10 is shown as shifted 
to the right relative to the open end of the inner tubing. 
At this particular stage of the process, it might be said 
that the tubing sections, theoretically at least, form a 
composite tube with a 7 inch O.D. and 0.75 inch W.T. 

In order to avoid impairment of the mechanical bond 
between the I.D. surface of the outer tubing and the 
O.D. surface of the inner tubing, no lubricant is applied 
to the tubing sections prior to the sink pass of FIG. 2, 
except that the O.D. surface of the outer tubing is lubri 
cated. 
The next step in the process involves cold drawing 

the composite tubing simultaneously through a die 13 
and over a mandrel 14, as shown in FIG. 3. Preceding 
this cold drawing operation, the composite tubing is 
dipped into a lubricant, without annealing the tubing 
however. Following the heretofore assumed dimen 
sional relations of the tubing sections 10 and 11, die 13 
may be such as to produce a 6.5 inch O.D. for the outer 
tubing 10 and the mandrel 14 may be such as to pro 
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4. 
duce a 0.668 W.T. thus resulting in an I.D. of 5.125 
inches for the inner tubing section 11, which corre 
spondingly elongates relative to the outer tubing sec 
tion. 
A variation of the process may be followed which in 

volves substituting the step shown in FIG. 4 for the step 
shown in FIG. 2. - 
As will be apparent from the drawing, the step of 

FIG. 4 involves expansion of the inner tubing section 
11 into contact with the outer tubing section 10 to ef 
fect a mechanical bond therebetween. This is accom 
plished in the manner illustrated by FIG. 4, that is, by 
pulling an appropriately sized mandrel 15 in the right 
hand direction through the inner tubing section 11 to 
expand it circumferentially into contact with the inner 
diameter of the wall of the outer section 10. On the 
basis of the original tubing dimensions, the outer diam 
eter of the inner tubing section will be expanded 0.25 
inch to match the I.D. of 6.75 inches of the outer tubing 
section. Assuming no expansion of the outer tubing 
section 10, the resultant O.D. for the composite tubing 
would be 7.5 inches. If diametrical expansion of the 
inner tubing section occurs beyond that necessary to 
effect a mechanical bond, then some lengthwise expan 
sion of the inner tubing section will occur. It will be un 
derstood, therefore, that if it is desired to arrive at the 
same ultimate O.D. for the composite pipe while em 
ploying the step of FIG. 4 as for the step of FIG. 2, a 
correspondingly reduced O.D. of the outer tubing sec 
tion must be employed at the start. 
A further variation of the above described process 

may be followed, where further improvement in the 
mechanical bond between the tubing sections is de 
sired. In this variation, the I.D. surface of the outer tub 
ing section is "picked," that is, scored prior to the ini 
tial telescoping of the tubing sections. This scoring op 
eration may be accomplished by pulling a tool through 
the inside diameter of the outer tubing section. An ex 
ample of a tool suitable for this purpose is described 
and claimed in U.S. Pat. No. 3,504,513, assigned to the 
assignee of this application. In consequence of the scor 
ing of the inside diameter surface of the outer tubing 
section, the O.D. surface of the inner tubing section is 
interlockingly impressed into the scored indentations 
of the I.D. surface of the outer tubing section, thus pro 
viding a more effective mechanical bond between the 
two tubing sections. 

In the alternative, the O.D. surface of the inner tub 
ing section may be scored prior to the original telescop 
ing of the tubing sections. This can be accomplished in 
cidentally to the process of making the tubing section 
itself. The effect is the same as before, namely an im 
provement in the mechanical bond between the tubing 
sections of the composite tubing made in accordance 
with the hereinbefore described process. 
Tests conducted on samples of the composite tubing 

produced according to the herein described process 
have established that in both tensile and burst strength 
values, the composite tubing is the equivalent in per 
formance to seamless tubing of similar dimensions. 

It is to be understood that no limitations are intended 
with respect to the sizes of tubing which may be made 
by the foregoing process. However, the particular util 
ity and advantage of the process lies in producing com 
posite tubing of heavy wall thickness to heretofore 
unattained tolerance limits. 

I claim: 
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1. The method of making a composite steel tubing 
comprising the steps of: 

a. providing two sections of welded steel tubing of 
substantially equivalent wall thickness, one of 
which sections has an outer diameter less than the 
inner diameter of the other; 

b. telescoping said tubing sections and locking them 
together at one end, 

cold drawing said telescoped tubing sections through 
a die without a mandrel to compress the outer tub 
ing section onto the inner tubing section thereby to 
produce a mechanical bond therebetween; and 

d. cold drawing the united tubing sections through a 
sizing die and over a mandrel. 

2. The method of making a composite steel tubing ac 
cording to claim 1, wherein the sum of the wall thick 
nesses of the two tubing sections provided exceeds 
0.340 inch. 

3. The method of making a composite steel tubing ac 
cording to claim 1, wherein one of the tubing sections 
provided has its mating surface scored prior to tele 
scoping the tubing sections. 

4. The method of making a composite steel tubing ac 
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6 
cording to claim 6, wherein the change in the diameter 
of one of said tubing sections is accomplished by cold 
drawing the telescoped tubing sections through a die 
without a mandrel to compress the outer tubing section 
onto the inner tubing section. 

8. The method of making a composite steel tubing ac 
cording to claim 6, wherein the change in the diameter 
of one of said tubing sections is accomplished by ex 
panding the inner one of said tubing sections. 

9. The method of making a composite steel tubing ac 
cording to claim 6, wherein the expansion of the inner 
one of said tubing sections is accomplished by forcing 
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cording to claim 1, wherein the outer diameter surface 
of the inner tubing section is scored prior to telescoping 
the tubing sections. 

5. The method of making a composite steel tubing ac 
cording to claim 1, wherein the inner diameter surface 
of the outer tubing section is scored prior to telescop 
ing the tubing sections. 

6. The method of making a composite steel tubing 
comprising the steps of: 

a. providing two sections of welded steel tubing of 
substantially equivalent wall thickness, one of 
which sections has an outer diameter less than the 
inner diameter of the other, 

b. telescoping said tubing sections and holding them 
together at one end; 

c. changing the diameter of one of said tubing sec 
tions so as to produce a mechanical bond therebe 
tween; and w 

d. cold drawing the united tubing sections through a 
sizing die and over a mandrel. 

7. The method of making a composite steel tubing ac 
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a mandrel therethrough. 
10. The method of making a composite steel tubing 

according to claim 6, wherein the sum of the wall thick 
nesses of the two tubing sections provided exceeds 
0.340 inch. 

11. The method of making a composite steel tubing 
according to claim 6, wherein one of the tubing sec 
tions provided has its mating surface scored prior to 
telescoping the tubing sections. 

12. The method of making a composite steel tubing 
according to claim 6, wherein the outer diameter sur 
face of the inner tubing section is scored prior to tele 
scoping the tubing sections. 

13. The method of making a composite steel tubing 
according to claim 6, wherein the inner diameter sur 
face of the outer tubing section is scored prior to tele 
scoping the tubing sections. 

14. The method of making a composite steel tubing 
comprising the steps of: 

a. Providing two sections of welded steel tubing of 
substantially equivalent wall thickness, one of 
which sections has an outer diameter less than the 
inner diameter of the other; 

b. telescoping said tubing sections and locking them 
together at one end; 

c. changing the diameter of one of said tubing sec 
tions so as to produce a mechanical bond therebe 
tween, and 

d. cold drawing the united tubing sections through a . 
sizing die and over a mandrel. 

: sk 


