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AMERICAN BUREAU ow eaxppxmc
INTER~OFFICE cceeesponnemce

FROM New York Office December 11 1942
Circular Leéter 12«11~42

TO All Surveyors

SUBJECT Preheating 1n.ee1d1ng

Gentlemen:

Enclosed is a copy cf a letter fram our Boston
office and a sketch showing the welding detail referred
to, from which you will note that preheating was necessary
in making this large weldcf a 1 1/2� plate to a casting.

With a View to determining the general practise in
welding heavy sections of this nature, we would be pleased
to have you advise us, with respect to each yard in ycur
district, whether or not preheating is ordinarily used,
in welds of this type and whether any difficulty has been
experienced with the welding of castings or heavy plate
members. Please describe any other methods which have
been used to overcome welding fractures in similar
circumstances. A A c .

Very truly yours,

AAMERICAN BUREAU OF SHIPPING

ad��waié�I�

- Do AI&#39;nOtt
Chief Surveyor

Replies iecicete that preheet ie ueuellyVusee only
when eeléing heavy eembere, end that me difficulty hes
been experienczg.
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AMERICAN BUREAU OF SHIPPING  December 99 1942
INTER~0FFICE CORRESPONDENCE Circular Letter 12~9~42

FROM Boston

TO A New York

SUBJECT General Ship & Engine Works
Tuge ~ Hulls 405 ~ 410

\

gttention Mr. D. grnott� Chief Survevor

Dear Mr. Arnott:

In looking over the welding of the main vertical strut
to the hub, the value of preheating has been demonstrated
on.Hull 405.

The strut was being welded to the hub in the shop at
temperature of about 50°. The Joint was properly vtd
out the first passes of welding were laidwin and
peened. The welding fractured, was cut out and the
peigormence repeated with the same result of fractured
We 8.

The contractors then cut out all the welding and heated
the hub with flame heat until same was.qu1tahot. The
welding then proceeded as before with no further evidence
of fractures and was again examined after all the metals
hag cooled down and appeared to be a very satisfactory
W3 do

Very truly yours,

(signed) William Benz
Principal Surveyor
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A�ERICAN BUREAU OF SHIPPING

INTER~0FFICE CORRESPONDENCE

FROM New York Office June 21, 1943

TO o All Coast Offices

SUBJECT Liberty Ships ~ Correction of
econstruction details

Gentlemen:

In order to eliminate as far as possible some of the
conditions which have been found to contribute to various plate
and weld failures on the Liberty ships, it is intended to correct
those conditions on all vessels of this type as they become
available at ports in this country.

The following details should be examined and corrected
where necessary: ~

The cutout in the sheer strakes in way of the accom-
modation ladder platforms should be rounded off as much as practi�
cable, as indicated in circular letter of January 20th.

Butts in bulwark plating should be Slightly scalloped
where they adjoin the sheer strake and similarly, the bulwark
plate should be scalloped in way of the butts in the sheer strake.

The scuppers from the upper deck through the sheer strakes
should be rounded at their lower corners, at least within
the midship half~length of the vessel.

When available on dry dock, the bilge keel plates
should have a small scallop cut in way of each butt in the bilge
keel and shell plates. "

Please arrange to have the surveyors request that these
items be taken care of whenever Liberty type vessels are
undergoing survey.

Very truly yours,

AMERICAN BUREAU OF SHIPPING

M
D. Arnott ��

Chief Surveyor



«vW

AMERICAN BUREAU or SHIPPING

INTER-OFFICE CORRESPONDENCE

FROM

TO 
     
     SUBJECT

failures.

New York Office July 29: 1945-
All Surveyors ~ Circular letter 7�eé-45

Reports of Failures in Welded Vessels in Service.

Gentlemen:

In order to have full and detailed informa~
,tion on file at this office in regard to the nature of
any failure in classed vessels which are largely or
wholly welded, and which are obviously not the result
of collision or other accident, it has been found nec-
essary to adopt a uniform procedure in reporting on such

ihe steps to be taken as outlined below should
be rigidly adhered to.

In the case of a serious structural failure,
the Net York office should be nntified by phone or wire
at once so that, if it seems desirable, arrangements can
be made to have the vessel attended from the home office
or from some other office, before repairs are commenced.
Owing to the delay in making up and forwarding reports,
it is requested that a letter be sent in as soon as
possible after the nature and extent of the failure have
been established, accompanied by sketches, which may be
rough, provided they locate the damage accurately.

It is important that the surveyor in attendance
determine from the off�£r:personnel, on his first visit
if practicable: i

13 The date on which the failure occurred.
2 The approximate location of the vessel at

the time.

5% The sea conditions encountered.
4 The approximate temperature.
5) The conditions of loading or ballasting

and the drafts. «
6) Any unusual condition of loading such as

heavy deck cargo, poorly stowed cargo, etc.
7) All facts in the recent history of the

vessel which might be considered as having
contributed to the failure, such as bombs
falling near by, together with any other
data tiat appear to be relevant. This in-
formation need not necessarily be included
in the body of the report.

_ A sketch should be made by the surveyor at first
hand, giving the location of the damage in relation to some

.easily identified location such as a bulkhead or hatch, and
showing:
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� Con&#39;t.
July 29, 1943.

lg The location of fractures.
The length of the fractures and distance from
some convenient line of reference such as a
frame or beam.

3) The relative positions of nearby seams and butts,
(stating which appear to have been machine welded)
fittings, openings, and previously repaired fractur~
es, if any.

4) The point of origin of the fracture if it can be
definitely determined by the character of the frac~
tured edges. The arrows or "chevrons" sometimes
seen in the texture of fractured edges point in the
direction from which a fracture of a tearing nature
began. �

The approximate size and location of doublers, headers,
new p ates or shapes used in maxing the repairs should also be
indicated, on a separate sketch, if required for clarity. Theme
have been a number of cases in which snatches prepared by the
shipyard making repairs have been found incomplete or actually
erroneous in some pertinent detail.

In describing the nature of any failure, it is most
important that the precise location be given. For example,
it is often stated that "deck plating was found cracked at
the corner of No. 3 hatch" or "in way of the corner", whereas,
the crack may actually have been 15" away from the corner, in
which case entirely different causes might be attributed to
the fracture.

Whenever photographs of failures are obtainable, they
should accompany the report or preliminary letter, although
it is recognized that there are close restrictions on photo~
graphing such subjects at this time.

Complete reports on such failures will be of assistance
in determining their causes and in helping to eliminate them.
It is requested that the foregoing procedure be adhered to in
future cases of failures in welded vessels.

Very truly yours,

�AMERICAN BUREAU or SHIPPING

I  �  .
D. ARNOTT�

Chief Surveyor
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AMERICAN BUREAU OF SHIPPING

INTER~OFFICE CORRESPONDENCE

November ll, 1945.

FROM New Yors Office

$0 Surveyors at Yards building Liberty Ships

gUgJECT Bulwark Detail

Gentlemen:

We have had a numbercf cases of fractures in Liberty

vessels which eoparently started at the top of the sheer strake
where it is fitted with two half~rounds in way of the opening in

the bulwaras for the torpedo net defense gear; These fractures

usually occur at a butt in the half-rounds, indicating that they

have probably been telaee as the last operation in the sequence;
as a result, it is requested that if it is necessary to piece to-

gether several lengths of half�rouno bar, the butts be completely

andgroperly welded before attaching the bars to the sheer strake;

Also, a minimum of welding shoulo be used in making the attach~

tment to the sheer strahe.

One yard has substituted pipe for the half-rounds, which

is a better arrangement, if the material is available.

It will be seen that considerable care is necessary in

fitting any such appendage, even when of a very minor nature.

Very truly yours,

AMERICAN BUREAU OF SHIPPING

(�*"T}E�2Z;%ar
D . ARNOTT � ""%

Chief Surveyor



sessions BUREAU OF SHIPPING

lnter~Office Correspondence

. December l0, l943.
FEOM: New York Office

T�: All Offices

SUBJECT: Recording Structural Failures
of Welded Snips During Construction.

Experience has shown the advisability of providing
in fature more efficient methods for keeping a record of the
piste and weld failures which occur from time to time during
the construction of welded ships. In this connection, the
oooperation of the shipyards is essential, first by the mensge~
sen� calling all such failures to the�attention of the Surveyors,
and also in assisting in preparing the necessary sketches which
might otherwise involve e considerable smount of the Surveyors�

�time. We believe thet it can be shown to be in the interest of
the shipyards themselves to keep such records, as is now the
established practice in some yards.

Proper handling of this matter between the yard officials
and the Surveyors will ensure not only that repeirs are correctly
made, but that there will he a permanent record for future reference
in the event of later demoge to the vessel in service. From a
cnreful study of the various reports it is hoped that the primary
causes of the failures will be determined and means developed for
preventing their occurrence.

The informstion given in the report must be explicit
sid exact in every detail to be of any value es otherwise erroneous
conclusions may be drawn as to the reel cause of the damage. The
minimum amount of information required is listed as follows and
illustrated by attached sample. n

l . Hull I.lli.3.;lb¬.+�; r and iizime .

3. Afloat or on ways.

5. Date and time of dey when feilure occurredd
or was first notieed.

4. Tempereture st time of fracture end temperature
rsnge�preceding failure, mentioning any sudden
drop in temperature.

5. Approximate period elapsed between time of
welding of structural members involved and
time of fracture.
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CD If fracture occurred in e weld, give type
end size of electrodes used and detail of
joint. .

7. Sketch of fracture giving frame numbers,
plete numbers or other means of locating
frecture exactly, also notes or symbols
to indicate extent of completion of sur-
rounding welds at time of failure, and
sequence of welding members in the vicinity
of the fracture.

8. The apparent starting point of fracture.
If the defective plate is cut out for re~
newel, the chevrons on the fractured edge
will definitely indicate the starting point.

9. Opinicns es to reasons for fracture.

10. Results of en? eh sical tests or chemical&#39; 0 3 &#39; I 0
analysis made from material involved.

ll. Method of repair, mentiening attachments
released, welding sequence followed, use
ef peening or preheating.

It is suggested that the shipyard might be agreeable
to prepare the necessary sketch and furnish copies to the Surveyors
who would then check same and add the necessary notes giving the
desired information outlined abcve. No standard form will be
adaptable to all cases, but e sketch of letter size would be the
most convenient for filing.

Very truly yours,

AMERICAN eu~ AD or SHIPPING

Enclosure . Chief Surveyor.



TYPICAL SAMPLE

John Smith Shipbuilding Co.

Report of Fracture

Hull 185, 8.8. JOHN SMITH, on ways.

Fracture occurred about 6 A.M., December 1, 1043.

Temperature at time 200 F, previous day 300 to 800 (suddeh
drop in 6 hours).

Shell had been completely welded to upper deck and forward
ta bulkhead 40 by November 20.

Shell butts welded with Blank Co. electrode #25, 5/16" diameter.

Fracture started in welded butt, then progressed down. Some
lack of fusion in hurt. .

Tensile specimens taken from H5 in vicinity of crack showed
ultimate 80,000, Y? 35,000, elongation 2 % in 8".
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Method of repair: Shaded area is new portion of plate fitted.
Seams and 2nd deck released 12"
in G5 veed and welded.
forward butt,
butt and both seams peened.

each side of butts. Fracture .
New plate welded as follows: after butt,

top seam, bottom seam, 2nd deck to shell. Forward
.All welds back stepped.
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4z7%m/Wt/sex, /%a»%»~é4é ///@

December 22, 1945-

Circulsr letter to all Shipyards
bu§1&#39;ing We1ded V88 els to smericsn

Bureau classification.

Gentlemen:

The following matters relating to ship nelding_cre+submitted for the consiierstion of all shipbuilders Wlth?a.Vl8W;u0
eliminating, so for as possible, some of the major troubses t§3t
are being experienced in the carrying Out Of the emergen�y Shl?�
building program.

1. welding orocedures and seauencesé

The holes of this Bureau now require that welding
procedures, the methods and details of welding, including welding .
Sequences fa t1plCal subassemblies and the sequence oi final welding
to be followed on the ways be developed and submitted for approval
before the work of construction is commenced. Our experience has
shown that tony failures during construction of a more or less serious
nature can be traced to improper procedures and sequences and we have
conseuuently found it necessary to have the details of welding
procedures supervised by our Surveyors.� It is believed, however, that
the shipyards will benefit directly from laying down the best possible
practices in this respect through a reduction in the time and material
lost in correcting the results o§~weldings

4� improper2., Plate and Wcld-Fa1lur§s;

As you may be aware certain fructures_of welds she plateshave been experienced in some of our welded ships, not only during
construction but also under service conditions. The reasons for these
fractures which may involve welding procedures, sequences, etc., are
not always self�evident and it is realized that no complete solution
of such welding problems is possible without a full knowledge of all
the circumstances in each individual case. The cooperation of the yard
management in calling such failures to the i;nediate attention of our
Surveyors in attendance at the shipyard is, therefore, earnestly
requested in order that (l) suitable sketches showing the nature and
extent of the failures may be prepared, and (2) that the proper method
of repairing the defect may be agreed upon by all parties concerned.



O�\"�5. Cracking of machine and "deep flllet Welds"-

Experience indicates that the crushing of welds within a
short time after being deposited isrmost common during cold weatnnr, as
3 result of the weld metal becoming brittle through too rapid Cooelnév
lt is desirable that s heating torch or other snitable means be used to
bring the temperature of the steel in the vicinity of the welding groove
up to about l5O degrees F. immediately before depositing tha Weld metal-
Our Surveyors have been instructed to insist on this practice being
carried out whenever the surrounding air temperature 18 below 52° F.

In the unionmelt process, the slag formed over the weld by
solidification of the granular melt tends to prevent the sudden cooling
of the weld metal, and for this reason it should be left in place until
the weld zone is reasonably cool. It has been found that uniformly sound
welds free from porosity are made by this process only when the joints
are thoroughly dried out and made absolutely clean before welding. It
�s obviously desirable to incorporate these practices in the welding
procedure in order to avoid the necessity for cutting out unsatisfactoryn
work and our Surveyors lave been requested to see that these practices
are adhered to. i &#39;

4. Shi yard training and allocation of welders. etc.

It is a resoonsibili of the shiobuilder to see that thex 1
system of training welders is adequate and properly organized. That a
man has been able to pass the comparatively simple so-called qualification
test is merely an indicstion that he is suitable material for further
training under competent welding supervisors. A welder cannot be A
considered experienced until he has some knowledge of the basic principles
of welding and has acquired skill in shipwelding no a res it of considerable*
practice in production work under actual working conditions. The
difficulties of obtaining sufficient numbers of experienced welders for the
work in hand during the present emergency are neenly appreciated and under
the circumstances it is strongly urged that arrangements be made for each
foreman to assign their most proficient welding operators to the more
important joints in the region of the nidohip body such as the butts
between panels of.shell and deck plating nnd tie~in field joints such as
that at the gunwale. Our experience has shown that the best results can
be obtained only where the lesdcrmen are experienced and adequate in

/ &#39; � � �I &#39; &#39; 0 0 o . � .
numbers and where the shipyard training and inspectlon forces are entirely
divorced from production work. �

\

5. Electrodes.

Complaints are received occasionally with regard to alleged
unsatisfactory electrodes delivered to the shipyard despite the fact thati

othc particular electrode in question appears on the American Bureau



approved lis . Such experiences seem to indicate that the high standard
o? quality originally required for ecceptunce has not been maintained but
may also result from improper storage conditions. ewe will be obliged if
such matters are drawn to the attention of the Surveyors who will
communicate the facts to this office for eny action this Bureau may
censider desirable, such es the r quiring of edditionel tests and the
deletion from our approved list of any electrode found unsatisfactory
until such time us the condition is remedied by the monufacturer.,

6. c�echine Settings.

Difficulties which have been attributed to defective electrodes
such as transverse cracking, undercutting, lack of fusion, etc., are
sometimes found on investigation to be the result of incorrect current
�ettings. The correct setting of machines to furnish optimia welding
currents for a particular job requires more experience then the newly
trained operator en bu expected to have especially in the case of automatic
velding machines. Since the output of a particular machine would vary
considerably depending on its age and condition it should be the duty of
the Sunervisors to check settings periodically and for this purpose standard
horteble meters shiuld be nude available as the meters built into some
machines are not to be unreliuble.

rt�

Your cooperation end kind attention to above matters will be
appreciated.

Yours very truly,

£iiv1f.3hIC £;N BUB - U or SHIPPING 4.

(cw/i
..- � ...-¢- ¢��.--�&a._._.

A M DI Aemoir �
De?� , Chief Surveyor

*5
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A�ERICAN BUREAU OF SEIPPING

iFTERwOFFICE CORRESPONDENCE

&#39;-  �... i A wr �z . I": ¢ " . .  * � " �7 ;. V�? �F�g� New igf� Qlflce , Feoruary 4, lJé4.V

To All Surveyors

rnagwcm "L. �time src Wgloine Hrocecures"
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titn refesence to the subject oemphlet uistribut~
Gd 3f the U.S. Maritime Commission to their inspectors as a
guise, there are a.few practices oentioneo in this gamphlet,
which re not in accordance with our Rules and approved
practices, thich, while calleo to the attention of the

�Commission before ouoiication of the eamphlet, were appar~
ently inauvertently incluced. r
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asxec to acceot some work for wnich 9
u the basis, she to avoid any mis~

unoerstanoing with iocal Maritime Commission inspectors or
others, we miss to restate our requirements in certain part~
iculars for your information. = i

In the booklet, emphasis is pieced upon speed of.
welding. We believe that Speed shouio be considerec secono~
ary to quality and soundness of all Welds.
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of welding"
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o two, it is stateu that �foreign matter
etc. in the seas will decrease the soeedOE>O?§ 
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. you Know, our Rules require that joints be |
mace clean be} e weloing. V

o On page six, a orocecure is given for-melding
butts of oiates "p to 5/8" thice having no bevel, usinge �
5/16" oiaoeter olectrties.. In this connection, we may say i
that our Rules not permit plates up to 1/4" thick to be
weldeu without hevelling, but for greater thickness, the
orocedure shouiu be cemonstratec in each yard to the
Surveyors� satisfaction by easing the acgropriate procedure�
qualification tests. The concitions under which the actual
gore is none are to oe such that all factors can be aue~
cuateiy controlled to insure that the results obtained in
orouuction will be equal to those of the tests.

On pages 5, 7, 3, l0, lo, 16 and 19, there are
references to joints weloeo without bacx chiooing and joints h
welueo from one siue only. With the exception of a fewj
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fillet technique is uescribee, substantially as otiginally
�pgrevee by thie Bureau except that the table of sizes

muluuee fillets of 7/16" ena l/2". Our approval covered
ta nee on gletee my to 1/3" thick, for which the table size

�illet is 3/8" nominal leg length emu all approvals of tnls
methee have been restrictee ta fillets of 3/8� maximum leg
length. All applications of deep fillet welding shoulu be

"a�t to the A��� rigid control of currente, qualified
5, anethe use of electrodes approved for the deep
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"urnishWe will be glad to have the Wu�
us Ehktfl �ilf l£LiO[���lLLOI1 CCH1CiiP�JJl¬ like iyo
Cemmleeleelnspectots emu snlpyerae are te
matter. �
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