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Synopsis :

A crack-resistant 60kg/mm**2 tensile strength steel has been developed to prevent cold
crecking of welds and sulfide stress corrosion cracking which occurs at heat affected
zone under a specific corrosive enovironment. Cracking parameter (Pcm) 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 affcted zone. This report also describes general characteristics of the

newly developed steel plates of 38mm and 100 thickness.
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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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We]dmg (,urrenl]= Voltagv Speed Heat mput - )
Plate position (A} V) (mmfmin) | {kd/cm) Shape of groove
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Flat 240 24 150 18.0 ;’;_
Steel A, (MAW) - 250 - 200 - 24.0 Moz
38mm thick 160 2 60 31.3 -
Vertical - 170 D 77?5 391 i T "‘Jt' 30"y,
(MAWD | g0, 41 57.0 58
200 L 50 - 69.5 Lt J
N e o 7 !
Flat 170 5 120 17.0 T
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Tahle 8 Mechanical properties of welded joint

S—— e . S—_— .
o eat ]' | Tension test®" V Charpy test
X .  Heat i e
Plate '"plu" treatment ” i Lest iYP TS 1. Fracture | Notch v g 1 v Ty
Hed feml | piece™* | {kegf-m) | (kgf-m) | (%) | position position | (kgf-m} | (°C)
A 5.8 ¢ 637 17 BM WM . 232 74
AW | — e ~ ——— PBond | 208 56
B P bR - BM | HAZ 22.3 56
12 b IR - [
A 57.8 649 -+ 15 BM WM 181+ —59
SR T e SRR : Bond | 200 : -55
B 66.3 - HAY. HAY 18.3 52
I FE R [ N L I
A 59.8 65.8 18 BM WM 16.3 - 54
LAW — = e ~— Bond 247 | —6l
; B 67.7 HAZ,BM HAYZ 21.7 bi
, ]8 — — A . O . S— - [N
! A 58.4 64.5 14 HAZ WM 15.5 —43
SR = I e i SR - 1 Bond 23.0 66
Steel A, B i Bh6 - BM HAZ ; 22.4 52
38mm thick ] 7 A T _r U -1\ | 7”. o T
> 58.9 64.7 16 WM, BM WM 18.1 46
AW i B e Gmm el -+ Bond 22.5 -6
| B 657 - - WM HAZ 274 -5l
30 - e - - B
i A | 57.8 63.4 15 WM WM 11.0 —40
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

» AW As weld
SR: Stress relieved by keeping for 1h/in at 600°C
=+ Average is shown of 2 tesis
w0 A JIS 7 2201, No.l with gauge length of 200mm
B : JIS Z 3121, No. 1 with gauge length of 50mm
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Table 9 5.5.C.C. test results of weld joints
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