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Effect of heat treatment conditions on base and weld joint properties
for 10%Cr martensitic casting steel.
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Table 1. Chemical composition of 10%Cr casting steel.

Cc Si Mn P S Ni

Cr Mo \'4 Nb N

0.10/ | 0.20/ | 0.30/ Max Max 0.30/
0.16 0.60 1.00 0.02 0.01 0.70

8.50/ | 0.80/ | 0.17/ | 0.05/ 0.03
11.0 1.10 0.25 0.10 0.06

Table 2. The material properties of 10%Cr casting steel.

Mechanical Properties

Heat treatment TS YS EL | urB
(MPa) | (MPa) | (%)

A : 1050°C x 10hrs, FC
N : 1080°C x 10hrs, AC 621 500 15 277
T :720°C x 10hrs, FC

1) N : Normalizing, T: Tempering, AC : Air cooling ,
FC : Furnace cooling

Table 3. Welding sequence of 10%Cr casting steel.

Welding sequence 1.D.

Annealing+NTT+Welding+PWHT(700Cx 4rs) 70N

Annealing+NTT+Welding+PWHT(730Cx 4rs) 73N

Annealing+NTT+Welding+PWHT(760 Cx 4rs) 76N

Annealing+Welding+NTT NTT
Annealing+NTT+Welding AT Fig.1 Crack appearance in y-groove weld cracking test
20 16

O as N+T+T- Longi. O as N+T+T- Longi.

@ as N+T+T- Trans. 14 | @ as N+T+T- Trans.

A as Annealed - Longi. - A as Annealed - Longi.
. 15 I A as Annealed -Trans. £ 12 | A as Annealed -Trans.
E S
£ f E 1}
£ 2
g 10 + © 5 08 ‘
= A 3]
x ﬁ A @ (0]®]
8 ® x ® 5 06 A 7N ? Q A
S | g E A0 6
= S 04
3 ﬁﬁ E |o
= é 3 02}

o =
0 1 1 1 1 0 I 1 ] ]
0 1 2 3 4 5 0 1 2 3 4 5

Augmented strain(%)

Augmented strain(%)

Fig 2. Comparison of Total crack length & Maximum crack length in Varestraint test
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Fig 3. Hardness Profile with PWHT in welded joints.
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Fig 4. Variation of Charpy impact energy with PWHT in
welded joints.
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