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%-\ 25| Manufactl}ring Sequence of Test Materials

~ Process ' Condition

" Melting and Refining . Electric Furnace

1
Ingot Making
. ]

Forging _ : Thickness 165 mm
. ]
. Heat Treatment (1) Normalizing and Tempering
] .
S - Gas Cutting Test ‘Material -Sampling
. ' : -
Heat Treatment (2) Quenching and Tempering
]
PWHT
]
Gas Cutting : Test -Block Sampling
- s M l .
o Shipping
- ) | Heat Treatment
- Heat Holding Cooling
Treatment - Condition Condition
~ Mormalizing 910°C x 8 h Air Cool
Tempering 660°C x 7 h Air Cool
Quenching 890°C x 8 h Water Quench
Tempering 650°C . x 8 h Air Cool
: o Furnace Cool -
PWHT 620°C x 26 h (<50°C/h)

Chemical Composition of Material (wt.%)

c Si Mn P S Ni Cr Cu Mo \ Al

0.18 0.22 1.46 0.003 0.005 0.69 0.15 0.05 0.57 <0.01 0.029

2.4

Mechanical Properties of Material

 Yield stress Tensile strength Elongation Reduction of area
(MPa) (MPa) (%) - (%)

459.6 594.9 31.2 74.4 .
1MPa=0.102kg£/mm? '
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f( 2‘. ) p=0.5

S‘tiep' e
No. AKJ-/AK n; (cycles) Zn, (cycles)

1 0.562 6050 6050

2 0.637 2800 8850

3 0.712 918 9768

4 0.787 200 9968

5 0.862 27 9995

6 0.925 3 9998

7 0.975 1 9999

8 1.000 1 10000

% 2.6 pe0.25

Step -

No AKj/ﬁK ng (cycles) n j (cycles)
1 0.344 6050 6050

2 0.456 2800 8850

3 0.569 918 9768

4 0.681 200 9968

5 0.794 27 9995

6 0.877 3 9998

7 0.962 1 9999

8 1.000 1 10000

% 2. f[ p=0.25

Step _

No. AKJ./AK n, (cycles) Zn; (cycles)
1 0.344 605000 605000
2 0.456 280000 885000
3 0.569 92000 977000
4 0.681 19982 996982
5 0.794 2720 999702
6 0.877 280 999982
7 0.962 16 999998
8 1.000 2 1000000




e ’ = Constant
Q Load:
%OB-
o
= 0.6} | |
= ( AP/AP)p Np
o
2 04F
o
0
B 0.2}
(o]
J .
. 0 1 | 1 . p=0.00
10° 100 10? 10° 10*

Accumulation  of Loading Cycles, N
® 2.2 Illustration for p- type Block
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Number of Cycles, N

72,3
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