
't' 

A METHOD FOR M~"UFACTURrNG A BULB BAR AND A »OLE.BAR 

MANUFACTURED·ZN ACCORDANCE WITH THE METHOD 

Th~ present invention relates to a method for manuf ac­

turing ~ bulb bar, and to a bulb bar ~anufactured in 

accordance with the method. 

Bulb bar~ ar~ comprised of a roll~d ~ingle~pieee 

~eetion~ which include a flat. web part. or plat~ and a 

gen~rally rounded head part which slopes in towards 

the web part. B~cause of their rour.d~d shap~s, bulb 

bars can be used favourably a~ reinforcem~nts in large 

~h~ll or mantle sheet-metal ~t.ru.ctur~~ with which ea$e 

of aeees~ and good adhesion a~e required in conjunc~ 

tion with ~urface treatment op~rations. Accordingly, 

bulb bars are often twed as r~inforcement§ in ships-' 

hull~ and in particular.in twin-hull ships wher~ the 

space between the hull~ functions as a ballast tank, 
. . 

into which ~alt water is pumped in and from which salt 

water is pumped out. Ease of aece£$ and good adhesion 

in conjunction with surface treatment processes ar~ 

th~refore important. 

Th~ bulb bar is welded horizontally along the inn~r 

~urface of the hull and with rel~vant parts forms 

togeth~r with the web of the bar a fir~t essentially 

load=abso~bing part. The hulb=part of the bulb bar 

forms together with the web part of said bar a second 

es~ential foree~absorbing part. 

The forces acting on the bulb bar are mainly tension 

and co~pression forces~ wherein the bulb bar exhibits 

a force or load distribution which increas~s outwardly 

from the centre of gra~ity formed by the bulb-part, 

the flat strip-part anc a part of the ship's hull. 

Those forces acting on the ~hip's hull increase lin­

early with the distance from the water surface, where~ 



;in t.he f orees acting on the bulb bars become greater 

the further dow~ the hull the bar~ are located .. 

Cansequectly, stiffenings or reinforcements which have 

very high bending resista~ce are requir~d in the 

bottom part of the ship in order to take=up the~e 

farces. Th~ requisite b~nding resistanc~ af th~ bulb 

bar is obtained because th~ bar has an optimum. rela­
ti~)!'U~hip between bulb height and web width, or more 

~p~cif ically becau~~ of an accurat~ly cho5en ratio 

betw~en the moment af inertia af th~ bulb~part and the 

lf.omen:t ·of inertia of the flat strip-part. 

The bending strength of a bulb bar w~lded to the hull 

of ~ ship i~ calculated in a similar manner, although 

with the differ~nce that a part of the metal plate of 

the hull in this cas~ forms a·seeond end-part of the 

bulb bar, and the moment of inertia of this part must 

also be tak~n into account when making th~ aforesaid 

calculations. 

At present, bulb bars are manufact.11:i:-ed hc.nnogeneously 

in a s~ries of standard dim@nsions 8 where the number 

of variants thereo~-ar~ formed as a combination se­

quence of the total width, plate thickne~s ar.d bulb 

h~ight of the bulb bar, meaning that a numb~r of 

dif fer~nt dirnen~ional variants of the bulb bar must be 

incorporated in the prod4ction planning. This not only 

increases the co~ts of th~ manufacturer, but also the 

costs for the client, because it is necessary to ke~p 

in stock a large number of such variants and also 

because of the high tool costs entailed by the differ­

ent types of rolls that are needed to produce all of 

these produc~ var:ants. 

Cansequently 0 it is not possible at present to roll 

economically all bulb bars as integral structures in 

all of the di~ensional variants required. _Neither is 

it possible with present~day rolling mills to roll 



bulb bars in tho~e dimension~ requir~d to take-up the 

forc~5 that aet on the lowermo~t part~ of th~ hull of 

a l~rge ship, i.e. in general dimensions that range 

from 450~650 mm, du~ to the fact that th~ manufacturer 

i~ liw.ited to a given number of reduction stage~ or 

pa~~es when rolling a bulb bar from the starting 

billet to the final dimensions and shape of the rolled 

section, and also due to the fact that the manufa~tur~ 

er is also restricted to the u~e of one groove in 'lhe 

roll profile for production of the bulb~part iof the 

bar. 

It. might be thought suitable to extend .an existing 

bulb bar with a conventional flat bar. Although m:.ch a 

~olution might be pos~ilble in some few eas~s, it i:§; 

found that t.he resultant. bulb bar will not posse~s the 

n~eessary nu~ehanical strength values in the majority 

of cases, since the ratio of bulb h~ight to web width 

i:§; not optimal, or more specifically the ratio between 

.the respective moment~ of inertia of said parts. 

Th~ problems a~sociated with rolling s~etions of 

complicated shapes or s~ctions of large dimens~ons in 

ane ~ingle piece is generally known to the art and is 

de~cribed, for instance, in U.S. Pat~nt Specification 

2,~63,272, although this patent specification is 

concerned with the m@nufactur~ of I-beams which ~xceed 

standard dimensicms, the probl~ms being solved by 

rolling T-sectians and providing the sections with a 

web of suitabl~ size. However, this method of manufac­

ture is encumbered with a numb~r of drawbacks. For 

instance, the web and the T-profiles have a d~pendency 

relationship wherein the choice of web thickness must 

follow the thickness of the outwardly projecting 

shart=part of the T=section and wherein the dependency 

relationship does not afford the requisite coordina~ 

tion effects. Furthermor~, because the shaft-part and 

the web-part are welded together by a local heating 

process and heat is only conducted away to a limited 
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extent, ther~ is a risk of burning through these parts 

in the process ~f welding them together. This patent 

speeif ication offers no contribution to the solution 

of the problems associated with the aforesaid bulb 

bar~. 

At present 6 constructional engineers are referred to 

th.~ us~ of Jr .. ..=~ections for taking-up th~ forces t.hat 

aet on the lowermost parts of the hull of a larg~ 

~hip, i.e. generally L-sectians having dimensions 

ranging from 450 to 650 mm. Although these ~-section~ 

ar@ stronger and h~ve a higher weight ratio than a 

bulb bar, b~causc of their shape the L=sections cannot 

be easily r~ached for the purpose of ~urface-treating 

the ~eetions, while the sharp cqrners of the sections 

make it difficult to obtain good adhesion when sur= 

fae~=treating the sections. 

The object of the present invention is to eliminate 

the aforesaid problems by providing a product of such 

configuration as to enable th~ bulb bar to he manufac-

. tured in desired dimensions in existing rolling mills 

~nd with the aid of conventional methods and to pro­

duce bulb bars at a lower production co~t than when 

practicing known t~chr.iqu~s. _To this .~md, it i§ pro­

po~ed that the bulb-bar components, i.e. the bulb-part 

and the web-part, are manufactured (rolled) sepa­

rately and then welded longitudinally together to form 

a finished bulb bar. 

More specifically, the bulb=parts and web-parts are 

manufactured in a standard series of different dirnen= 

sions and then placed in storage, from where the bulb­

parts and the web-parts are selected !n a convenient 

manner accordirog to customers' orders or according to 

prevailing production plans, therewith to provide a 

bu1b bar which is optimum for the purpose intended, 

i.e. a bulb bar in which the bulb height, web width 

and web thickness of the bar components are chosen to 
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obtain optimum mechanical strength properties. Because 

the bulb-part is rolled to a shape which lacks a 

flange, i.e. has a cross-sectional s~ape which lacks 

such projections as tho~e which are intended to be 

welded ta a web-part when practicing the known prior 
art, there is.no dependency relationship between the 

flange thick.ru:~ss of t.he different parts, thereby 

enabling many different. variants of bulb bar to be 

obtained from a few available dimension~ or variants 
of the bulb-parts and web=parts from which the bulb 
bar i~ formede Wh~n ~tored, the~~ web-part~ or plates 

may al~c conceivably be used as compon~nts in bther 

type~ of rolled and welded final products, for in­

~tance I-beams, L-bearns, etc~ 

The aforesaid objects are achieved in accordance with , 

the invention by the characteri~tic features set forth 

in the characterizing clauses of the following Claims. 

The aforesaid objects and other abject~ cf the present 

invention and also the advantages afforded thereby 

will be apparent from the following description and 

al~o from the accompanying drawings to which the 

description refers and, in which 

Fig. l is a persp~ctive view of a ~elded bulb bar; 

Fig. 2 is an end view of a bulb~part; 

Fig. 3 is an end view of a welded bulb par; and 

Fig. JA is a cross-sectional view cf the weld location 

illustrated in Fig. J. 

The reference numeral l in Fig. l ldenLifies generally 

a bulb bar which includes a bulb-part 2 and a plate or 

web-part J welded securely to the bulb-part. 



According ta the present invention, the bulb-part 2 

illustrated in F~q. 2 has the form of a rectangle 

which has been bevelled heavily at one corner and 

which has _substantially rounded corners. The bulb 

height is equal to the length of that side 5 which is 

defined by th~ mutually parallel sides 4, 6 which are 

spaced furthest apart and extend·at right angles to 

the side 5, of which sides 4, 6 one side 4 is substan= 

tially lcmger than the at.her sid~ 6 and wherein the 

pronounced chamfer forms a side 1 which extends obli­

quely toward~ the side 4 and th~m. continues with a 

b~vell~d ~urface s that extends parallel with the side 

5 and terminates at a b~velled surface 9 which ~lants 

at an angl~ ta the side 4. The parallel bevel 8 of the 

aforesaid bevel~ forms a longitudinally extending 

~upportive and contact region, while the bevel 9 forms 

a joint pr~paration for the web-part 3. As illu~trated 

in Fig. J, the web~part J i~ joined to the bulb-part 2 

by means of on~ _or more welds 10, 11, wh~rein each 

weld extends along a respective peripheral, longitudi­

nally ~xteriding contact r~gian b~tw~en th~ web-part 3 

and the bulb-part 2, as illustr~ted in Fig. JA. 

On the basis of specific customer ord~r~ or on the 

basis of prevailing production plans 0 there is cho~en 

from the bulb=bar components a bulb height, web width 

and web thickness that are appropriate for the purpo~e 

intended, sc that the finished bulb bat will possess 

optimum mechanical strength properties. The bulb bar 

is produced in accordance with the following method 

steps~ 

a separate bulb-part 2 is rolled; 

a separa~e flat st=ip r~ we~=part 3 is rolled; and 

the bulb-part 2 is welded securely to the web-part 

J; 

wherein in order to facilitate welding, the bulb=part 

2 is suitably rolled to a f lange=free shape so as to 

enable ~ web=part 3 which possesses suitably selected 
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dimen$ions fer obtaining a bulb bar of requisite 

bending strength .to be w~lded to a longitudinally 

ext~nding edge region 8, 9 of the bulb, and to enable 

heat generated during the w~ldinq process to be con­

ducted into the bulb-part, wherein said longitudinally 

extending edge region pr~sents bevelled surfaces 8, 9, 

of which the bevel 8 form~ a longitudinally ext~ndinq 

~upportive and contact region fer a subsequent w~ldinq 
prac~ss and the bevel 9 forms a joint preparation 

~urface. Prior to being welded, the parts 2, 3 are 

pa~ition~d with the bevel 8 an the rolled bulb-part 2 

facing toward~ the longitudinally extending ~ide of 

th~ plate or web-part J, whereafter the parts are 

w~ld~d together longitudinally. 

The advantages afford~d by the afor~described embodi~ 

m~nt and the bulb bar l obtained th~r~by will be 

apparent from a study of the characteristic features. 

The bulb bar 1 has no dependency relationship between 

the flange thickness of the different parts because 

th~ bulb~part is rolled to a shape which has no flanq­

~s. This enabie~ n~ny different variants af a bulb bar 

to be obtained from a f~w variant~ of the bulb and web 

parts 2, J of the bulb bar, therewith enabling bulb 

bar~ which have an optimum relation~hip between bulb 

height and web width to be readily manufactured. 

Because cf the construction of the bulb bar, bulb bars 

can be produced in all requested dinensions, and even 

in dimensions which ~xceed present-day standard dimen­

sions. 

Furthermore, a bulb-part 2 which has been rolled to a 

flangeless shape, as illustrated in Fig. 2, will 

enable the weld aLc to be directed advantageously onto 

the bulb-part and the heat generated during the weld­

ing process can be led into the bulb-part, therewith 

reducing the risk of burning-through the bar compo­

n~nts0 which is an additional advantage. 



It will b~ eviden~ that. the bulb=part 2, which i~ 

aft.en ~ubjected to the greate~t loads and ~tres~e~, 

can be made from a material of higher mechanical 

~trength than the material from which the web~part. 3 

is mad~. 

The pr~~ent. invention, however, is not restricted to 

the aforedescribed and illu~trated embodiment~ there~ 

af, ~ince change~ and modifications can be made withi~ 

the !§icope ~f the inventive concept as defin~d in the 

following Claim.~. 



CI.AIMS 

1. A method for manufacturing a bulb bar, character~ 

i~~d by 

rolling a ~eparate bulb part (2); 

rolling a §eparate flat bar or web-part (J); and 
welding the bulb-part (2) firmly to the web~part 

Pl. 

2. A met~od according to Clai~ 1, characterized by 

rolling the bulb-part (2) to. a flang~l~~~ ~hape such 

~~ to ~nable a we~-part (J) who§e dimensions have been 

~uit~bly s~lected to obtain a bulb bar_(l} of requi­

~it.~ bending strength to be welded to a longitudinally 
~xtending edge region ($, ~r cf ~aid bulb-part. 

J. A method according to Claim 1, characterized by 

rolling the bulb-part (2} ta a flang~l~ss ~hape so 

that heat generated during the welding prcces~ can be 

conducted into the bulb-part. 

4. A m~thcd according to Claims 1-J, characterized by 

rolling the bulb-part (2) in a mann~r ta form ~ fir~t 

bevel ~urfac~ ( S) which ~erves as a lcmqitudinally 

~xtending supportive and contact r~gion in a 

~ub~equ~nt welding process. 

5. A method according tc Claims 1-4, characteri~ed in 

that the bulb=part (2) is rolled so as to obtain a 

second bevel surface (9) which serves as a joint 

preparation for a subsequent welding process. 

6. A bulb bar, characterized in that it is produced 

from a separately produced bulb~part (2) and a sepa­

:;,. ately produced web~part (J) which have been 1.Velder~ 

together. 

7. A bulb bar according to Claim 6 0 characteri~ed in 

that the bulb-part (2) has a flangeless shape. 
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~. A bulb bar, characterized in that the bulb-part 

(2J includes a longitudinally extending edge region 

which presents first and second bevel surfaces {S, 9). 

9. A bulb bar according to Claim 6, ch~ract~ri~~d in 

that the bulb=part (2) is made of a material which has 

a gr~ater Mechanical strength-than the material from 

which the web-part (J) is made. 


