B EHE1IM 2 @ Xk W T B Vol. 25 No. 1
2012 4E 2 CHINA SURFACE ENGINEERING February 2012

doi:

10. 3969/j. issn. 1007-9289. 2012. 01. 019

Nb EEHHHREEEEEPHIEMN

BN RER. EB, BN, K
Copt [ SRR B A R ) 2248 B M 47 PR 20 7+ L 100081)

W O L e R A b T 7 6 Y B T R TR AR [R) B JK B A T 2K L o R A AR B 1 R R 2
K2z, i R4 M B S Rl i BT X RE TS b X SR WA A b O ECRE D S B R L E R T R R B
BRIV HE SR 4 )& B VE o3 AT T R BT R S B R T IR & R A VR BE T g . 25 SRR PEn KRB L
e SR A U B EL A0 R AL PR 45 SO BRI AR itk i A K A B B i Bk E R . AN R
TR TCER [ b HE I 4 £ BB BN L Bl Ak ROST R 20 /) s 808 B 2, 28U Al 1 &), B 24 8% ] B
/N . T R g s o 2R Al R 4R KR A 1 B0 A L B IR HEAR E S . BOAR LR AR LA R 720 AR T B EUIR
AH 7] BE JR B e R L LI FR A J (i BE AR R e A48 4 60 HRC £ 47,

KRR ek B MRAIR Wiy LfeR

FESES: TG143.7 XERARIED : A XEHS: 1007-9289(2012)01-0104-06

The Role of Niobium in the High Chromium Cast Iron Hardfacing Metal

PAN Chuan, WU Zhi-wu, WANG Yi-shan, LIU Xiao—jian, HE Zhi-yong
(Advanced Technology and Materials Co Ltd, China Iron and Steel Research Institute Group, Beijing 100081)

Abstract: In this paper, self—shielded flux cored wire including niobium for open arc welding was prepared
with 7% niobium element to replace the same number of moles of chromium element in the high chromium cast
iron hardfacing metal. The role of niobium in the high chromium cast iron hardfacing metal was studied, the
effect of heat input on microstructure and hardness of the high chromium cast iron hardfacing metal was
analyzed, by means of color metallography, SEM, EDS, XRD and testing Rockwell hardness techniques. The
results showed that niobium element can preferentially combined with carbon to form dispersion distribution of
NbC crystal core, to prevent the growth of primary carbides, thus plays a significant role of grain refinement.
The heat input in the same hardfacing metal is smaller, whether or not to add niobium element. the size of
carbides is finer, the number of cracks is greater, its distribution is more homogeneous and its gap was
smaller. The crack distribution can be controlled by adjusting heat input in order to prevernt hardfacing layer
falling off. No matter changing heat input or replacing the same number of moles of chromium element with
7% niobium element in hardfacing metal, its Rockwell hardness basically remained constant, both in the 60

HRC or so.
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Table 1 The chemical composition of the high chromium

cast iron hardfacing metal (w/%)

Serial number C Si Mn Cr Nb
1X 5.0 1.0 0.9 25.0 0
2X 5.0 1.0 0.9 21.1 7.0
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Fig. 1 SEM micrographs of the hardfacing metal No. 11

exluding Niobium
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(a) Backscatter electron image

(b) Map scanning of Nb
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Fig. 2 SEM micrographs of the hardfacing metal No. 21

inluding Niobium
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Fig. 3 Colour micrographs of the hardfacing metal No. 21

inluding Niobium
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Fig. 4 EDS analysis of tipic areas in the hardfacing metal
No. 11 exluding Niobium
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Table 2 The composition analysis of each area in the

hardfacing metal No. 11 exluding Niobium (w/ % )

Area C Cr Fe Si Mn

Dark grey 31.19  37.45  31.36

Grey 32.04 7.24 58. 34 1.60  0.78
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Table 3 The composition analysis of each area in the

hardfacing metal No. 21 inluding Niobium (w/ % )

Area C Cr Fe Nb Si Mn

White 26.13 2.32 2.08  69.47
Dark grey 20.76 43.33 35.91

Grey 13.33 8.82 74.55 2.20 1.10
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Fig. 5 EDS analysis of tipic areas in the hardfacing metal
No. 21 inluding Niobium

i 2. K5 B 6k 3T LIFE . &
Pe 7 < I 1 BROUL A R O A 2o 36 2 21 SR R
EIRHO T AR B AT Y X e )
Pe i AR L B M BR B AR AR A AT R E 2
NbC kL .

R AE 3 b SRR &8 P A
[ B A4 o L P LSS O 20 Bk o 45 S PR AR
JE TR TR R R B IR A (& 2(b)) . T LA
Al R OGP SRR B GRS R 414
RPN AEBACY) (Cr Fe) - C, , €07 BENR 1) % 10 JF0kL

MR 12 5 13 SIMMAR T 11 5 HAH
[ri) . P Ay MR 3ok 3L R ZH 2L (H 2 B LR RE i Y
B KW A AR 4 (Cr Fe), Cy Y ff kL W S 44 K .
@ Nb JTR MR 22 5/ 23 SR RO AL
15 21 SR ) L #B  7E i Ik 2 R
YRELAT T % ) NbC. B %5 2k B i 0 3 K,
NbC Z#i & I K IT i B BCR . [R) I 4 A=
AL (Cr Fe); Co B hRLMLAT I K (H A UIA
BRI HE ST B R W

AR ZEBE N . X FEAS &5 48 05 418 A HE AR <5
w5521 SX .12 55 22 SX .13 %
5 23 X HO B RO L4 al LU - P8 s
xR A A A AR # I . X O HE R B
B B 1 T AL WP BT R L AR SR AR BE A AR



108 2 EH X W L E

2012 4F

(a) Hardfacing metal No.11 excluding Nb
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Fig. 7 BES micrographs of the hardfacing metal
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Table 4 The crack amount and Rockwell hardness of the

high chromium cast iron hardfacing metal

Sample number 11 12 13 21 22 23

Crack amount 24 14 9 27 15 10
Rockwell
handness/ HRC

59.8 60.6 60.5 60.8 60.9 61.2
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