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Synopsis:

A crack-resistant 60kg/mm* tensile strength steel has been developed to prevent cold cracking of welds and
sulfide stress corrosion cracking which occurs at heat affected zone under a specific corrosive environment.

Cracking parameter (e ) of this material is restricted under 0.20% by a decrease in carbon content and an
addition of boron. Consequently, a plate below 38mm thickness can be welded without preheating, and sulfide
stress corrosion cracking resistance is excellent because of lower maximum hardness in heat affected zone.

This report also describes general characteristics of the newly developed steel plates of 38mm and 100mm

thickness.
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Tahle 8 Mechanical properties of welded joint
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Hed feml | piece™* | {kegf-m) | (kgf-m) | (%) | position position | (kgf-m} | (°C)
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12 b IR - [
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I FE R [ N L I
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SR = I e i SR - 1 Bond 23.0 66
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38mm thick ] 7 A T _r U -1\ | 7”. o T
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i SR e . ]l =4 Bond 18.0 55
B - 64.3 : WM ‘l HAZ 21.7 — 66
A | 642 i4 WM WM 9.9 - 28
AW - e 1 - -4 Beond 14.7 40
i B B 65.9 HAYZ HAZ 13.5 - 33
60 .- - P S SN - - — - o —— _
A - 635 - 14 HAZ WM 7.1 23
! SR S E— : S e Hond 17.1 - 43
R 64.1 WM HAZ 19.4 —56
WM 6.4 20
AW A h6.2 63.1 20 BM Bond 19.2 - 43
HAZ 21.1 —53
18 . - T777 — n - S I .. ——
. WM 1.6 =13
5R A 55.7 626 22 BM Bond 18.2 28
Steel B, ! i j HAZ 21.2 - 59
100mm thick | | COWM 7.6 —2
AW A 55.7 63.3 20 BM Bond 17.6 - 38
HAZ 19.4 - 40
63 Il__. —— RN N — S e —— . b ——
! _ ‘ WM 5.0 — 14
SR A 55.3 629 i 18 : BM--HAZ Bond 17.3 - 38
‘ J J HAZ 20.1 48
[ . 1 P N N I R i
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B : JIS Z 3121, No. 1 with gauge length of 50mm

LT B ML e e LTy b, Vo T EHY, L ARG I E G AT 60kI /em R

e LR TARRIT 50 T AR L ST Ao PRETY GE o T 14 Tkef m X By T ED
L, ffAe 60kgf/mm? #HN- L0~ T Mo M WHITH A, 4k, SRIZELMEEGI A X
M VE ;2 4.8kgf-m% A3 R AT bA It oy,

M, B & LR R B LT HAZ ORI

161 -



162

33 BERBFIRORMEEIER S

RN oG T & G
iR T Lol Tk T i P W 8 b g 4
ALY, AR AN TIEERE T A L
RS 1L [ B8 2 dtn L 7, Fig. 110, fi
BN (W, 1000) %21 s (2W,) & Loy -
PSR (A BU20- 30k em ), BB U LL
T 5k T2 ZOR0 YR A 2 S el B 2R, L
ABAral &b, 7 MR L 1200t
AR TR, = T ;t’/m'..!

RURENAE Ao
VELZEE - R L e L AT E £

&by A

,‘I_ f
Pro Flg V20260 T o i EARF 1 % 054, T ##
FHI DT AL P HIE ORI 5 A, Rk
WS FI = SR IR R L T A i

LM TR TN, U SO H R e 4

DL AE G T WURIIHE T E A, B
DO GAERAE R A K At O SRR 2o KL i
KT DHETL 7 A HIG, Fig, 1102000 704

2030kt /em ||
.JO ~6GkJ/cm
Bead for adding
residual stress
[ . 1
F — | — +

'!:_{.1000 (joint with angular distartion)
L 500 (joint with misalignment )

Wy {angular dist

S

a} Specimen shape

—
Rolling
direction

I
{
— 300 ——

tion)

{, S N
i ATE Y=

b

2A=j 80{joint with angular distertion)
‘ l]ﬁO‘ijoim with misalignment
(b} Notch shape .
3
. i misaligament!
ol

i

Notch shape
te) Noteh location

Fig. 11 Shape of wide tention test specimen

164

oy BORL 4k i

18Ry
5
| -7 “\l"\
80 ﬂf‘f,ﬂ/ \\\1 oo
P W g™ st
~4\ .; ]}‘i\‘“
70/ "'o\ )
65770 7/\
/ / -
-~ 60~ ¥ o/ T
~ ‘-f’, /
& e
£ Ve Specified yield
3 s J A strenah
W
b
L7
=
W
X
=
T
:‘E
! [. Tee joint: Misaljgr;a;. D-;l-'\;w_
;
N ) " 2
10} e -
- | - " amm
l € Angular distortion 15/160
0 1 IN 1 -
— 200 - 150 - 100 - 50 0

1y

Testing temperature

Fig. 12 Dependence of tensile fracture stress on

testing temperature

MR D EEALA R K {3 K. D T2 VA
K.=(M M,o,+M,0,)nai®
faril,
~ o2 L . »
Q= (I-(1 o) sin®BlVEde

My, My, My filF#

a0 9 ) (kgf/mm?)
Wit /) (kgf/mm?)
FIN N S Lox g
Fig, 13 12 K At 2 dfon) it

[N

{mm)

T, @30 N 4

a, 2¢!

BT log Ko 8 LAT il 13 1o i12 8% 0,
4,
34 BEHFDSS.C.CHM

AGH o TR T AR L Fig 47

AV BERTT BN A0 L T 4 i s
5.5.C.C Mm 7, ‘é%"r%"“ﬂ Table 7 ¢ 3
B ABA R Ufrfu DFH L AR (A8

10--14kJfem) %58 A 77,
Table 97 i3, {F A28l H
PR L AT ’v"J'ii.m{;ﬁfﬁ-ﬁz\-H

BT

S S5.C.C, athaghy 4
T S.8.C.CLFY

BT LR



2

Tkgimm?

Fracture toughness K,

Fig.

12 No. 1 fiod i FE A M B0 kel - mm? 1)@)‘ T T RTVER ACK 60A . 624 BT 3
| ' — ke i RIVER ACE 60A, 624 /A0
ot =I "o Mot OB LR D VRO L ST
o ..’"' L:«..m., bt b Py @ EHUE 0.20% ':, ”Mm iL..«B;/M.IV;JIF
| Sl AP - N (20 BT 100mm § T 60kgf mm® 3k
. “a. JH B T T A B
1 ‘.'-‘ . ” (20 SR, WM LR R TG Lk R
100 ‘ PR AL T b,
; c (31 iy il AL "{ A0 38mm LA o Pl T
o - R T LT T B
| M)A DA b USRS SR A AL
g 50100 “ise T Taoe BN PR AL ST R FTRe
L I :17:3‘] o R s 4 | 7
1000/ T, i5) g '»ﬁuf*‘tﬂ N U N8 U T PAE S EE R
13 Dependence of fracture mughness.‘ K on PAf LT B,
testing temperature TUCY or 1) TK)

4.

Lk

Vel

6) M S.S.C.CHMLIZHE N T 2,
B ARHIRELY N AT 2 L HW A4S,
»71 Hi]lt}: IUUmm i Tm;u 1}— -

;clg
T g,

#&

gl

by R md TR D B 2 60kef /mm?

Table 9 5.5.C.C. test results of weld joints
Stress ratio Concentration of H,5 (ppm)
Plate ; . ; —
(load/yield) 50 0o | 500 1000
1.0 AP EEE A B
Steel A L, .
. . 0.8 L L
RIVER ACE 62A s s —
0.6
‘ 1.0 — AoX
Coventienal steel 0 8 - }< w
RIVIER ACE 62 L S I
0.6 'l

* No crack
< Cracked
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