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Table 1 Chemical composition of novel 9Cr-1Mo ferritic
heat resistant steel
C Si Mn Cr Mo A\ Nb N Fe

0.12 0.38 0.49 8.8 0.96 0.23 0.065 0.076 R
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Table 2 Cross section macrostructure of welded joints on different welding parameters
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PRI CSS-44100 J7 BEIRIGHL FiEAT,
3 3 mm/min, HAXEE R SHANE 1a R, ohis
RFER I RS VIR O whfiatee, i ke
143 B FHEFE DR AGE A X, a6 Sk L
20 °C, A RSTanE 1b fR. A AL 9Cr-1Mo
BRI AR TR BOANIRITRLRE T AL AR, SR Thermal-
Cale ST E AT £l AAR L AR .

, 110

=20

e

> il

(a) P fAE

(AD)
2650 23]
28.50 5

(b) rhfridhe
B 1 AEEEENKREE (mm)

Fig. 1 Mechanical property testing specimens
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(a) 200 r/min-100 mm/min

(¢) 300 r/min-100 mm/min

(b) 250 r/min-100 mm/min

(d) 500 r/min-50 mm/min

B2 AEEEIZTERIEERE

Fig. 2 Defects of welded joints at different welding process
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Fig. 3 Schematic showing different
regions of welded joints
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Fig. 5 SEM microstructure in different zones of the welded joint
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Table 3 Grain sizes of microstructure in different zones

VA BM LHAZ HHAZ TMAZ Sz- I Sz-h SZ- T
sk R ST d/pm 14.3 14.3 9.4 9.9 10.6 9.9 6.9
S84 B (%) — 100 65.7 69.2 74.1 69.2 48.3

(c) SZ-TEM B f##H
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Fig. 6 TEM microstructure in different zones of the welded joint
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Table 4 Chemical composition of undissolved precipi-
tated phase in SZ

Fe Cr \% Nb C

24.92 12.92 36.67 12.41 13.08
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Fig. 7 Hardness distribution of welded joint
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Fig. 8 Ultimate tensile strength and elongation of base
material and welded joint
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Table 5 V-notched impact absorbed energy of base
material and different zones of welded joint

(VA bR AT SR EEA%)
A 29.3+1.7 —
VIES O£ THAZ 25.6+0.2 87.4%
VIEB D37 F-SZ 22.8+0.6 77.8%

KB TR 87.4%; 4 V B E C TPl X B
RN 22.8 T+ 0.6 1, 353 TR 77. 8%.
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Fig. 9 SEM morphology of impact fracture surface
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Table 6 Critical phase transformation temperature in
9Cr-1Mo steel
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Fig. 10 Schematic showing microstructure evolution in different zones of welded joint
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