20004 3 A
#3008 HF1M

Journal of Zhengzhou University ( Engineering Science)

BMHAXEZR(I2M) Mar. 2009

Vol.30 Neo.1

IS B 1671 ~6833(2009)01 - 0057 ~ 04

BEHSETHPHRATHIAOHAR

B W, REH, WEE, FX&, B B

(EPBERE HRBESTRZ, ¥t R 430074)

B B AL ARAAHNGRAL ARV RGH L AKERARLBRFH . Nb A TiIiHSEH
HEOBEREGEHUATHMANRBELLYT AAZERE BH LA CFRHAARTRADLLTRA
Mt HERAR, AT TRAAIZIN , AR TEEMN DA AR B SRAN . A EBS L PHR
AP AGHFERR AL LG MX(M=424E X=CN)ALAHZEELY AEFALREHT
EARAHBERRT MABRRH U DA RALBPHBA, FRARKR T m b k& R
HM R ERRRLBEEXRERBE SR LA RLCHERN. RBSLPHEEN B EEMPRR
B H R TE CrarhAme B A A & o & Rk,

XN KR Y RELE
FEP¥S: TG 422.3 XWIRIAFG: A

0 35I¥

BFEEEEARENRIBREERR—ER
BERAE—-EREKMEEMEN I ZOR, 2/
TREVR IR WO EMERE. K& KEEH
B ZaH. ANRARESSMLR Crl3 K&
AEMEEH R, h TRALD W ELER, BE
B EER" . RHKEBRBRELYIER
TR BEEESPMAMBEOEMEK, eERA L
WHABRKRBELHE ERAN . EEE EBE AN
BEAY , EEEERL, VR ERE, P
HEES S, HEERE Y. B, BT AR
HEETHEHMEETIRTHEE.

fEERAMHNES LA RPERSNR
2% W Fe-Crl3 -Mn - N B E 44, Nb 1 Ti
EABRERADERTREMA. NEGBEEL TR
BEFHYWEHATEIR, UEANEENE
W4T T B,

1 XRMBEFE

RB AR A HOSA HH, MBS S5 &
& RERELBEGEM. AEMBAHS . E
HERLBEELHERER R 02.4 mm MZ5K
By BETZSHNT BERER28~32V,

7 B 39 :2008 - 09 - 15 ; #1T A {9 : 2008 - 10 ~ 30

TREEE WK 280 ~350 AR MHKENR 1S ~
20 mm , REHE R 18 ~23 m/h, RAEREL.
ERAGREEREABRU L, RiIERERESERE
B 15 mm DLE, FROBAHERER 8k
HRFH 20 mm x 10 mm x5 mm. @ 1 5§ 5L
HHER  RE58HEENEERIF BALE
Y. BHSEEHESMLERINFE 1 FR, T
PEHXER-FHEEMN Cr3 TRERNER, F
BREERBH N, BEERIL=4.
10

Py

e

M1 SRR
Fig.1 Arrangement of the sample in the beads
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Tab.1 Chemical compositions of hardfacing alloy and substrate %
58 c Si Mn P S Cr Ti Nb N Other

Steel plate  0.14  0.30 _ 0.55  0.045
Hardfacing

0.11 0.39 1.57 0.009
- alloy

0.050 — - — - —

0.007 13.72 0.68 0.45 0.12 —
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Fig.2 Microstructure of samples in as ~ welded and heat — treated conditions
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Fig.3 Microstructures and energy spectrum figure of sample in as welded and heat treated conditions
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Fig.4 Size distribution of carbonitride precipitates
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Tab.2 Statistical data of carbonitride precipitates

Average Area

Total Size distribution/%
Sample size

<1 1.0~3.0 >3
number /pm /% um pm m

fraction

As -
361 1.51 2.8 18.3 79.5 2.2
welded
Heat -
555 1.15 3.3 4.5 53.0 2.5
treated
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Tab.3 Hardness values of samples
Sample Average hardness (HRC)
As — welded 43.6
Heat — treated 45.6
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Tab.4 Equilibrium temperature of binary
carbonitride particles in hardfacing alloy

Particale Temperature/K
TiN 2 881
TiC 2043
NbN 1999
NbC 1 550
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Study on Carbonitride Precipitates in Hardfacing Alloy with Nitrogen Strengthening

YANG Ke, YU Sheng ~ fu, TAO Pan - feng,LI Wen - ting, ZHOU Qiang

(College of Materials Science and Engineering, Huazhong University of Sci and Technology , Wuhan 430074 , China)

Abstract: The hardfacing alloy was deposited onto a low carbon steel substrate by self - shielded arc welding
using nitrogen alloying self ~ shielded hardfacing flux — cored wire. Nb and Ti as the most effective carboni-
tride alloying elements were added in the hardfacing alloy. Carbonitride in hardfacing alloy was investigated by
optical microscopy, scanning microscopy and electron probe microanalyser. The thermodynamics and the effect
on the matrix of the formation of carbonitride were discussed. It was revealed that carbonitride particles were
complex MX precipitate (M = alloy elements; X =C, N) distributing on grain boundary and dislocations of the
hardfacing alloy with different numbers and sizes in as — welded and heat — treared conditions. Primary MX
precipitates were readily distinguished from the secondary ones by their large size and morphology as they were
formed already during solidification. A large number of secondary carbonitride can be precipitated out with fine
size and great hardening effect after heat treatment. Precipitation of carbonitride in hardfacing alloy prevents
the formation of chromium - rich phase at grain boundaries and concomitant intergranular chromium depletion.

Key words: carbonitride; precipitate; hardfacing alloy



