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ibstracts
81, Transition Temperatures of Killed and Semi-Killed Steel.

We have carefully experimented. the ordinary tension
£ést and slow bending test with standard Charpy V-notched
specimen, usings three kinds of killed steels and two rimmed
steels. | |

Tne following results were obtained;

(1) ¢'-Value ( actual maximum load-point stress

- : . ) is con-
strain at maximum load point :

stant, being independent of temperature, within the tem-
perature range of 100°C to -80°C and }9fvalue§ of these
steels ars smzller than that of rimmed steels.

(2) Transiﬁion_teméeratures of Kkilled—and semi<killed

- steels are lower than that of rimmed steels arid the notch
toughness of killed steels is mbst‘favofable.'

(31 Observirig .the relation between the traﬁsition’teMper—
atures and the 5b~valﬁes, it is clear that the material of
‘which g -value is smaller shows ﬁhe lower transition

temperature.

82. The Weldability of Killed and Semi-Killed Ship Steels.
(Studies of the Transition Temoerature of Killed and
Semi-Killed Steels and their Embrittled Zohe due to-

Welding.)



In a previous studv, authors have inves:i-:zt=d the effact
of welding on the notch-tourhnsss of rimm?d skip steels, and
showed that the most embrittled zone appear=d in & recion of
the heab;affected zone heatsd below A] transiormation range
during welding.

In this paper, the same phenomenon was recognized even
with fully killed or semi-killcd ship steels; In addition, the
embrittled zone was markedly improved by stress relief annealins
about an hour at 650°C.

83, Notch Toughness in the Vicinity of Welded Part.
: (Micro-Tension Tast)

For studying the notch toughnesss in the vicinity of welded
part and the effect of peening, the authors performed micro-
tension test at room temperature. Micro-tension test specimens

were cuited at the distances, 5 mm, 10 mm, 15 mm etc. from the

actual max. load-
strain at max.

welding line. By comparing thejb-—ﬁalues (

point stress
load~point

); theltendency of brittleness near the welded

line wae esiimated. From these experimental results the

followine.characteristics were shovn,

(1) In as-weld condition, the notch toughness becomes worse
as the part is far from the deposit metal aad thsz worst at
the heat—affécted zoné. Far from the heat-affescted zcns, ths
notch tqughness recovers,

(2) hc to the peening oopsration
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of stress relievine but harmful from th: point of nqtch

touchness especially in heat affected zore.

84. Study of the Transition Temperature of ths Weldment.

(On Weldability of Some Fully Killed Commercial Ship
Steels)

To investigate the weldability of Japanese commercial
ship structural steels, fourteen fully killed and two semi-
killed steel plates, 25 to 35 mm in thicknsss, were tested
over a range of temparatures amploying V-Charpv Test,
Austrien Stvendari-unnotcned-bead-bend Test, and Knoop-
hardness Test. Transitions from ductile to brittle be-
haviors were aiso observed.

In general, Killed steels were found to be more harden-
able in the heat affectad zone than rimmed or semi-killed
steals, and accerdingly V-Char-v notch toﬁghness is not
enourh to evzluatz the weldability of killed steels.

The transition temperature datermined by Austrian
Bead Test was found to he closelw asscciatedlvith.the
combined parameter of V-Charpy transition temperature and.
maximuz hardness in the heszt affectza zene. Th: Austrian
Tsst, inerefore, is considersd to be a rezsonabls mean of
V-Charpy and maxinuu herdness tasts.

It was cbszrved that with an u:nocuhed oeet such &s
in Austrian Test, the initial crre: 2o Jir-1 Somibheo in
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the weld-heat hardened zone in a comperatively hardenzcle
steel.- The bend performance, therefore, is greatly influenced

by electrpde types.

85. Comparison af Brittle Fracture in Welded and Riveted

Steel Plates.

The pompariﬁon of brittle fracture‘occured in-welded
and riveted steel élétes waé made; The wide breadth speci=
mens con51st of three Froups, plaln plates, plates w1th a
welded seam, and plates havine a riveted seam llne ‘as shown'
in Fig."1l,' The testsxwere'made~under "slow tension. S
The absorbed energy in- brlttle frac,ure at rlveted

plate ;showed laroer va'ue than the we’ded and olaln plate.

There was no. differencs between‘welaed-and'plaln plate.

86. Cracking-Tendency Test of Killéd and Semi-Killed Steels
Using slit tjpg.épecimen; crack test was performed to
evaluate ,the cfackiﬁg.tendencyfof kiiled and semi-killed st-
ructural steels. Eieéfrodes»of-various'types (ilmenite,
cellulose, iron oxide and low hydrogen types) were applled
for weldlng, and any crack was scrutinized at the weldaa bead
by magnetic 1nspect10n_method. As compaired with the crack
test results for strucﬁural rimmed steels, those killed 6r
semi-killed steels showed practically the same cracking |

_4‘_



tendency; and proved to be used ﬁithout any special precau-
tion. The crack usually originated from the notch aﬁ the
root of Yeld. It was concluded that steels with chemical
compositions of C<0.,20%, P < Q035% and S<0.030% might

be with no danecer for bead cracking.v
87. The Zffect of Prestrain Superposed on Welding

In the recent construction of steel ships, riveting
has been largely replaced by welding. In welding ships,
&teels are frequently required to be welded in.prestrained
condition after cold working, One of the most important
éxamples méy be the joining of a.gusset plate tb'£he

margin plate. In such a case it is usually recommended

" by the Ship Classification Societies ‘that the prestrained

area should not be welded in order to avoid deleterious

effect of cold working upon welding, It is generally

tonsidered that welding of a cold wﬁfked éteel reduces
impact,strehgth and corrosion resistance of the steel.
To investigate the problem, va;ious kinds »f tests were
performed, that is, tensile, bendine, fatimue, and corrosion
tests as well as notch brittleness test.

A rimméd stee', 13mm thick and with the mancanese-tc-
carbon ratio> 2.5, was emploved. After a siress reliﬁf

heat treaunent at 7U°C ifor on

4]

hour, speciuens wers
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orestrained in a 300 tons tensile testing machine to varicuc
amounts of cold working, O, 2.5, 5 4. Specimens were then
bead welded with the submerged-arc weldine process, and the
following results were obtained,-

Yo effect of cold warking upon welding was ohserved in
tre tensile and the behding tests. In the V-Charpy notch
brittleness test, transition temperature seems to be raiéed
with increasing prestrains.

The fatigue test with repeated bending specimens in
Schenk's fatigue testing machines, showed that the fatigve
strength was'incregged‘wibh prestraining amd welding.

In the corrosionvﬁest, the steel was made less resistant
to corrosion when it had mill scale wiremoved, cold worked,
vhile the effect of pgestraining—and—welding seemed to'be
favourable to increase the coriosion resistance.

Summarizing tha test results, it may be concluded, that
the effect of welding on a prestrained steel is not so
deleterious as to bé observable in tensile, bendine, or
fatipue tests, but rather effective to increase corrosion
resistarce,

Therefare the said recommerdat ion does not seem reason-
able, and the gussets may be welded to the mergin plate on
cold worked corners.
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88, The Brittle Fracture of “elded Joint with Dzafect

Tensile tests were made on butt welded joints with
internal defects, which were produced at the root face,
left unwelded, of double V grooved butt joint. The dimen-
sion of root face was changed in series, accordingly the
amount of internal defect could be controlled. Also the
heigh£ of reinforcemen£ of ‘weld was changed. The load was
applied perpendicularly to the weld. The sharp transition
phanomena reappeared in the presence of sucé natural defascts.

Thé tfansition‘tsmperatﬁre of joint was affected by
those of deposit steel znd base plate as in Zg. (b). The
notch brittiegess of the base plate more influenced on the
transition temperature of the joint than the deposit by
this experiﬁent;

The effect of dimensional changes in the size of
defect and reinforcement on the.transition teuperature
couid be explained by the change of yielding point of the
specimen; it was proved that higher the yielding point,

the transition temperature zlso becomes higher,
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