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Effect of Tempering Temperature on Microstructure and Mechanical Properties of
9Cr0.11V Steel Welding Line by TIG
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Abstract: The effect of heat treatment on the microstructure and mechanical properties of 9Cr0.11V steel welding joint by
TIG were investigated. The results show that with the increase of tempering temperature, the hardness of welding joint
gradually reduce from surface layer to the center. The hardness of welding joint decline obviously at 850 ‘C tempering, and

the size of tempered martensite increase while the distribution turne more uniform. With the increasing of tempering

temperature, the toughness dimples increase and it greatly improve the impact toughness.

Key words: TIG; heat treatment; microstructure; mechanical properties

TIG R =B A RIPERISF | R BRRE
R R B E T L A S HE Y, IR IR IR P L
4 45 4 B ROV 45 F R PR BE S RE AT BT[], X o 4
PEAT AR A RAh BT LA 0 b 9 0 A 43 53 4 TR BR
FRARNL 719, BT LA 6 £ & B A0 4R J5 Ak 38 T 23R
GeMEREA EER W, A SCHE i E A R # AL B T
2 R R E T 2% 9Cr0.11V WM MAL 5 F1 %
PERERI R,

1 RAEHEF5REAE

RE AR R 9Cr0.11V WG, H E 2 FE o
FIFHE 1, BERMEAMLRE,TE 1000 CHELMT
Z 12 mm BB, #E4T 1050 C/30 min ¥ kK%,
780 "C/2 h [l kAL BE R R4 U0 & 7 2K A 41 BT
AR SER 100 mmxS0 mmx12 mm BB, F BB
AR v L 1) 0B T TR R X AR, R R

% B #:2014-12-15

Ve B fr: M 3C(1966- ), N Ak A AL, Bl B4R, BF 5
J5 ) ALHL AR HE LS . 13238449271,
E-mail : chehuanwen1966@126.com

SR FE 2 B 24T 650,700,750,780 F1 850 C 4R )5
AT RIR 2 h JEEY . M EBAIRARTEE TRE)
) 7E AR 4R 4D FHZ D) BB E HAME, AT HOER
MR, AT BB R T B R WA
e, R P B REE T X AR A AT 0 ARORE
Wi BT AR Rk 500 N, AL E A 10 s, &
A1 FET R 10 > S BCEH{E . % B8 GB/T228-2002
1 GB/T2650-2008 , {1 i 5 1 A5 4 438 6% 10 4b BBUAE
FRBE 3G N SR 32 mmxS mm, RHREER A 1
s, mhifrid AR I E e V RGO v iR | 1R
R tR 55 mmx10 mmx7.5 mm, %77 68X AL X
g 2R HEAT R AR 56 A i i

2 REER5ITE

21 NEMESH

& 2 2k 9Cr0.11V X 7E A [R) 171 kL B 4 38 /5 Y
WAL ZR , "TLAE N, TERSETOALEREE Y
392 HV, i K F 270 HV W V-8 & X T R ALb 5
A SR SR 10T, K 2 Ak R BT AR R i DXOR B AR L A B
AR A 185 DA b I TAT 55 3K 15 A 47 5 IR A 20 4L



Vol.38 No.10

*2384. FOUNDRY TECHNOLOGY Oct. 2017
F1 ICrO 11V ZER S w(%)
Tab.1 Chemical composition of 9Cr0.11V steel
C Cr A% W Mo Ta Mn P S Cu Ni Mo N Fe
0.12 8.88 0.11 2.16 0.01 0.095 0.50 <0.019 <0.005 0.03 0.06 0.01 <0.004 7 i
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Fig.1 Dimensional schematic diagram of tensile specimen
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Fig.2 Hardness curve of 9Cr0.11V steel with different temperature tempering
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Tab.2 Room temperature property of 9Cr0.11V steel

BB PLHIREE iR WimilkE®E i
L€ /MPa (%) (%) 1
650 891.34 20.24 67.90 12.55
700 790.53 18.42 65.39 14.81
750 718,56 21.27 66.45 44.83
780 651.65 25.20 69.70 48.83
850 743.45 22.46 65.42 71.21
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Fig.3 Microstructure of untempered 9Cr0.11V steel
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Fig.4 Microstructure of 9Cr0.11V steel after 1 050 ‘C quenching and with different temperature tempering
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Fig.5 Impact fracture morphology of 9Cr0.11V steel
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