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Preheat-insensitive HT780 High Strength Steel Plate

ichiro Nakagawa  Kenji Oi  Noritsugu ltakura
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Table 1 Target properties of new type HT780 steel for Alashi

Kaikyo Bridge

Plate Tensile properties Bend Charpy Oblique-y
thick. YS TS El tzst vE-40°C groove
(mm) [(N/mm?) (N/mm?) (%) Ty test
N i 180° Preheat
3 =685 780930 =16 R—20t =47 = 50“@

Table 2 Concepts of chemicat composition design of newly developed HT750 steel of low-preheat type
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Target properties Countermeasures —-- Controt ranges _
getprop Conventional _ Developed
{1} Low C content 0.10~0.13% =0.09%
Preheat temperature = 50°C (2) Low Pem value 0.24~-0.25% =0.23%
N (3)Low B content ] 10~25 ppm 7 ppm {aimed)
. . i ; {1) DI-value design 65~ 110 mm 65~110 mm
_____ Ultimate TS = 780 N/mm (2) Nb addition ) 7 002% B
. . {1) Lower limit of Ceq — =0.45%
Welded JO}?E étrength = 780 N/mm {2) Nb addition o o 0.02% o
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Table 3 Chemical composition of newly developed HT780 steel plate
2armmer — - = _____ (mass?)
Thickness (nun) | C Si Mn P S Cu  Ni Cr Mo Nb B Ceq*'  Pem*?
34 ' .08 0.19 0.96 0.004 0001 0.24 0.98 0.42 040 0.02  0.0007 | 046 0.21
#1 Ceq = C + 5i/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14
# Pem = C + Si/30 + (Mn + Cu + Cr)/20 + Ni/60 + Mo/15 + V/10 + 5B
Table 4 Mechanical properties of newly developed HT780 steel 440 T r — -
= Conventional steel
Tensile properties ! To_ggl_mess E 100} o,_.u.)'”_/f_c‘ Pem = 0.5
Location YS TS El vE-40°C vE-60°C  vTrs P R O
(N/mm?) (N/mm?) (%) 1) i} 0 ;; 460 :
V4t ) 235 229 R oo S
/ H08 842 24 ; E ) Developed
(Quarter- 811 847 24 240 213 -92 R SR 1
thick.) 240 219 = : -
B : SMAW
1/2 t iy 224 200 = 280 HIL =17 k,Ifmm T
. 807 844 22
(Mid- 803 838 93 218 211 -91 - L L " ,
thick.) ‘ - 213 21t ¢ %80 10015
S Preheal temperature(°C)
Fig. 1 Results of maximum hardness test of weld HAZ
Table 5 Improved susceptibility of weld HAZ to cold cracking evaluated by constraint oblique-y groove test
Welding ( Atmosphere _ ] Crack ratio (%) ) p:es;l;eac'l;
. . ! N T reheat temp. o o o o o
conditions | Temp.  Humidity mcm,\ 35°C 45°C 50°C 55°C 75°C emp,
N Root 1w 0] 0 o 00 0o - —
20°C 6% Section 2 0 0 0 0 0 0 9 — 45°C
Surface 0 0 0 @ 0 o 0 9 - -
% el
SMAW Root —_ — —_ — 0 0 _ = 0 ¢
30°C 80% Section _ — = o 0 — - 0 ¢ =50°C
) Surface - =1 = - o 0 —_ — 0 0

*Rod, KSA-116: H.L, 1.7 kJ/mm

Table 6 Mechanical properties of welded joint

Tensile properties

v _Charpy impact test properties

s . : vE {J)
Thickness (mm) Welding method TS (MPa) Location of rupture Testgtf‘zmp. T T | Center
? ) WM FL of HAZ
U "SAW# 813 " HAZ ~15 104 T 177
o Target value T_ =780 — = =47

{(WM: Weld metal FL; Fusicn fine  HAZ: Heat affected zone)

*Welding condition

Welding material: KB-80C x KW-103B

Heat input: 4.6 k¥J/mm
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