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BAZ microst:ructure" s~ess anc1'1-lyckogen level a~.,the-fun~n-
, \ -

t&J. faet="<; tDt'l~5!"'. cold '~rac:1dng s""ceptihlUty '~l1:he RAZ. •

Implant testin~4't:v ~ ious hYdroqen leve'1.s over A range of steel. CCIIIpO-

I, , ':. . ...

sition~ and he 1n s ..shows how the ~mi.cros~ctur~~.hydrogen
, ,~'

level influence the cx::itic4l -stress necess~ry for cold-cracking.

,_._.--_.. -

, ,

•. 'Based on implant test da~cr. 4 cOrrelation fOrlUula prC'dieting. the. ~ ,

, ~critical stress necessary for cold cracking for given HAZ ~ness. ,

he~ transfet ~alculations. , martensit~~si-

'"marten'site in the HAZ -4nd hydrogen -revel, is proposed. Elnpioying this. ....... ,
w~ prediction'of ~ mar~e~te 'in the ~AZ'and,. .

correlation. together

~
'HAZ hardness. ~ed on ..

.\ tion-cooling rat~ relations anc h~rdness-compositiOn-cooi~grate.r~la-
"

tions, an algorith~ which can p!cdict the criti~al stress necessary for

~)
cracking f~ given implant c~~p~~it~on, cooling rate and hydrog~n level,

.p

is constructed.
•

....
niis, method of predicting the-critical stress'necessary for cold

cracki.ng is an improvem~nt over tht: ex.isting regression formulas fo'l;

,~. ,-

estindting cold-,racking susceptibility.
, . ~ .

This formula has been s~cJ~5sfullY addpt~d to predict cold-crack-

ing susceptibility data as obtained through'othe~ test~ such as rigid

rcstraiot~ and to re~omme~d preh~a~,levels necess~~y to aV~d cold-crack-

ing. Development and use of <l:"l inplant t~sting machine ""ith·-an automatic

w~ldin9 and loading facility i~ al~o reported.
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CHAPTER 1
....

Hydrogen induced cold-crac:king has ~n one of the .major problems'

~n~ ~ls. ~c:ks of this' type can take many fonlS _ although

they have some qene.r'a1 characteristics and are influenced by CO""IDOn

basic factors.

, As the name implies, these cracks form at low temperatures

generally below ~OOOC, and often exhibit a delay phenomenon. Even after

the weld has cooled to room temperature, there may be a further lapse of

time ranging from a' few minutes to severa1 hours.

Cold~cracks ~re not tolerated in a.structure, and since they are

'0.

..
often' difficult to detect and expensive to repair, it becomes essential

fo~ the fabricator to take precautions during welding to prevent their

formation,
J

Even though the general causes of hydrogen cracking and the means

of preventing these cracks are known" recent industrial surveys have

shown that cold-cracking is ~till widely encountered, indicating that

the ability to satisfactorily predict cold-cracking susceptibility has.

not been developed.

Hence, development of a t'el;'able, quick and economic method for

predicting hydrogen craclcing in a real welded.. joint is desirable to 00-

termine when conventional welding techniques can be used wi thout the

likelihood of failure from hydrogen cracking. In addition, needless

expense of preheating and low-hydrogen techniques cou1d be avoided; re-

1










































































































































































































































































































