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Studies on Weldability of Low Manganese High
Tensile-Strength Steel

By Otojiro Suzuki and Toshio Kobayashi
Kasado Works, Hitachi, Ltd.

Abstract

The writers, who classified the weldability in five classes, carried out the
weldability tests of low manganese high tensile-strength steels and obtained the

following results :

(1) As regards the steel plate under test, there is the close relationship
among Ceq, the hardness in the vicinity of water-quenched end in
Jominy test, the maximum hardness of heat-affected zone during weld-

ing, and bead-bend angles.
tends to decline remarkably.

In case Ceq exceeds 0.5%, the weldability

(2) The higher is the welding current and the lower is the welding speed,
the maximum hardness at the heat-affected zone is decreased and the

bend angle 1s increased in that proportion.

In the case of hardness

below 300 Hv, no measurable differences of bend angles are exhibited.
(3) Satisfactory weldability is obtained by the use of the low-hydrogen type

electrode.

(4) With regard to the influence upon the elapse of time for bend angle of
longitudinal bead-bend test after welding, the bend angle is found to be
very small immediately after welding regardless of the variation of

electrodes.

When the low-hydrogen type electrode is used, the bend

angle is rapidly increased in the following 24 hours, making a contrast
with the case where the high cellulose type electrode is used. This is
ascribed by the writers to the effect of both the hydrogen content ab-

sorbed during welding and
after welding.
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Table 1. Chemical Composition of the

Test Plates

M K C Si Mn P S Ni Cr | Mo | Ceq

S5 | 0.14 | 0.57 | 0.94 | 0.010/ 0.010
|

0.15 | 0.13 1 0.034

|

S-6 |0.18 | 0.65
| |

1.09 | 0.009 0.012I 0.16 0.50 | 0.024
[

=

S-7 | 0.21 0.77

0
0

.14 | 0.012 0.010 0.30 0.77  0.024 0.38
P-5 |0.21 0.16 1.43 0_011! 0.017; 0.15 0.48 0
0

T-5  0.19 0.59 1.25 | 0.019 o.omi 0.08 0.30 0.031
| ' : |

202 K OB #H Ro @M EHE

Table 2. Mechanical Properties of the

Test Plates

ﬁ % -‘I_T | 7] a5 = ., |
S R (kg,«mm‘f‘) | (%) i F 3 B | @ 2 (Hp)
S-5 53.4 25.6 | I3 | 167
S-6 59.8 23.3 1 | 179
* B 69.7 19.0 =} 201
P-5 55.8 | 24.8 21 | 170
T-5 56.0 | 28.1 5} 170
1 oo |
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Fig.1. Joming’s End-Quench Test Specimen
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(1) # = & &

FER IR L 7-aiiiE 3" X6’ x 12t JEAEIR =, T
LR S TRt E 2 R L 1B I UE 2
%@fiiﬁﬂ%%oﬁﬁﬁﬁfcmw%mﬁiﬁ)
Tremlett O X b kD7,

(III) < 3 $=-—-IRAERER

Vas:~¢mulA%:i4LWMMﬁﬁ FAt 7 R AR
L7z, i I3BIBKICRT & 230THhs, HE5»

DY D Acs ZEHE A
IMEMEEE X Acs BLE 42°C 2 U, B ASREIZ+UR
SEDQHBFEIT L7 ®), He A %3ER B Wm@@iﬁiﬁ
REyh—ABEHITHIE Lz, TOREATT 28
2ﬂ@jidfﬁéo
DIRFTTIIHE A HFR O K SIH X 0 & A
.'i}'::-i')fiy?’%;::jf-sp-“‘f, FIEDE I ZiRn T B2 LT
HEHENZEST 5225 5—20FEKE LT s
;fﬁ*'ﬁ WEDEI13Z OFERA2FIR LT #E
o1l 'Y JUJEE{EJJL{,'L’#}H EH A & “J‘@ DT % ﬁhz) ’ E%f) 7

\.I[

—HOBES OEPICHBOBIREMEIT 2L E2H 5,
LD FEEE LTk iz X b, kB é*’i 10 mm

ZTORIZR T SBEAES I 2 = o bR %

_—'_, . 3 ._I—-_.,
8] i ',I’ii‘ '

=" | -0

H.—Hja

o~ Hn(H,/mm)

| i
.
(..

H,=x8 [ f]ililr}(ffjliitrlﬁiﬁ (H,)
Hy=7k%v X 0 10mm g 7- 7 & O =

(H,)
H,, ={#{LIHEE
n ZERIEHARE LS 22 L2 bz - o 208

AE#E X v 15 mm
200 HV (400)

A5 s B I o PR B

IKegdsg XD 2mm
s 380 HV (x400) i e

%3 ‘f;ai-_—-—'uﬁ%:ﬁhﬂ
(gt T-5)
The Microstructure in the Vicinity of

Water-Quenched End of Jominy’s
Specimen (Steel Plate T-5)

F ig.3.

— 102 —



ﬁEthxmafﬂﬁﬂJ%ﬂ®ﬁ§§%ﬁ

3 Aokl 2 1 Yoy _El S P 0 N i A%
AL~ U Al & Q) J\I 13 iy Ve i]fuiu i C o L

q

r é‘*T%fﬁ _E«éjb:: LoTRDY,
T BRITE D S8 AR

Y e L! % R 1 1. 157 - 3 : = :
I*EE'J]LI B2 s T IF v A D) e L
—_— _g .f’ = . A o Ve o I ¥ ald ). i 7 e T

)

1

!

~d

1

4

[
ey

¥
N
L=

-
N

S XL O DIK; o T O BR R E v HLf o K TRE
HIE - —HERTLEBIFOT L {THE, TD
FEE ,n%¢rﬁ i L R G BT O BRI R &
LT s, —BEEOB Sk X 0 2~5mm

2w 3 X HESREo LFEHES I X CRHERIIEER
Table 3. Chemical Composition and Mecha-

nical Properties of Deposited
Metals
i g | CEGEOIEHE (0 | BT
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J i . : | X
No.) ® %| C | Si | Man| P | S 1;:1%1113‘ (%) | (%)

o | .
1 | {E7KZ& | 0.07 | 0.24 | 0.90 | 0011 0014 83.7 |31.2 58.2

PSS — e e — |__ ‘ - —‘ —= ‘_,_-—

5 | gk | 0.09 | 0.24 E 39 | 0. 015! 0.009 59.8 318 | 68.3

| . | |
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(=] |
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Table 4. Mechanical Properties of Butt Weld Joints

Test Specimen for Butt Weld
Joints
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