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Abstract

The Modified 9Cr-1Mo stedl identified as T91, P91 and F91 in the ASME specification has been widely
used for the construction of modern power plants. The available data on the influence of process parameters

during manufacturing and fabrication on its properties are not sufficient.

In this study, the influence of

various thermal cycles on the hardness and the creep rupture strength was analyzed in the base metal and the
weldments made in tube and pipe of a Mod.9Cr-1Mo sted. The low hardness, 155Hv, showed low creep

rupture strength below the alowable stresses of T91 base metal in the ASME specification.

This low value

was attributed to the fully recovered dislocation structure and the weakening of precipitation hardening

associated with the abnormal thermal cycles.
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: ASME (max. Table 1. Chemical composition of Mod.9CriMo steel
265Hv)
, Element ASME | ASME | Sample | Sample
T/P91 T9 1% 22
0.08- 0.09-
C <0.15 | 0.09
Mod.9Cr1iMo 0.12 0.11
. 0.20- | 0.25- 0.38-
’ S 050 | 100 | 2% | 043
0.30- | 0.30- 0.38-
Mod.9CrLMo MR oe0 | oeo | %% | 040
; P <0020 <0.025 | 0.014 | 0.018
S <0010 [<0.025 | 0.005 | 0.002
. 0.08-
Mod.9Cr1Mo NIt <040 ) - 005 510
, ASME 8.00- | 8.00- 8.46-
Mod.9CriMo 950 1000 | 3B | gm
0.85 | 0.90- 0.91-
Mo | o5 | 110 | %2 | e
0.18- 0.190-
v 0.25 ) 019 1 0103
0.06- 0.072-
2. Nb- 1 610 ; 008 | hors
0.030- 0.037-
Mod.9Cr1Mo N©Tooro | 7 | 90 | gom
Kawasaki Steel Co., ' / T i i 0.007 i
(T91) Sumitomo Metal Ind., Ltd.(SMI)
(Po1) Al <0.04 - 0.014 | 0.001
ASME Tablel, 2 1) Kawasaki Steel Co.,  , 2) SMI
Table 2. Mechanical properties and heat treatment condition of Mod.9Cr1Mo steel
Mechanical properties Heat treatment condition
Classification g YS El.  |Hardness | Normalizing |Tempering | PWHT ® | PFHT?
(Mpa) | (Mpa) (%) (Hv) (°C) (°C) (°C) (°C)
ASME > 585 > 415 >20 | 177-265 > 1040 > 730 > 705 -
DIN 620-850 | > 450 >19 >190 | 1040-1090 | 730-760 | 720-760 | 650-700
BS 630-830 | > 450 >19 >193 | 1040-1090 | 730-790 - -
Samplel | 673-701 | 551-568 | 36-41 | 216-227 1050 785 - -
Sample 2 679 538 38-39 225 1045 780 - -
1) PWHT : Post Welding Heat Treatment, 2) PFHT : Post Forming Heat Treatment
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