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Fig. 1 SEM images of microstructure in NiCrSiB alloy by laser cladding

(«) dendrites, black flower shaped CrB and bright particle of NizB; (b) grey pieces of M23( CB)s in Matrix
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Fig. 2 Elemental maps taken from the same flield in Matrix and the CrB precipitates on il

(a) distribution of element Cr: (&) distribution of element B: {¢) distribution of element C: (d) distribution of element Si
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Table 1 Phase identification of the XRD spectrum

Phase Peaks
number
Y' (Ni:Si) and 7.12. 18

Y (Ni, Cr)

2,5,7,8,9,10,

NiuSiz 12
1, 4, 7, 8, 15,
e 16,17, 18
. 2,4,6,8 9,11,
Ni:B 13, 15
31 41 . ?9 b
Ma(CB)s > 10

14, 18

(hkl)

(111) 7, (200) " .(220)°

(202) (022). (121)(211)" . (024)
(204). (115)7, (300) (213)",
(205)(025).(214)( 124)

(110). (021)" ., (111)", (130) .
(131).(200),(002),(151)°
(200), (121)°. (211) . (031),
(112)°.(221).(122).(212)
(331),(420)".(422)°,(511)
(1333)°, (440), (620). ( 660)
(822)°

JCPDS
card number

4-0850

24-524

9-361

19-834

50721
11-545
12570

Syngony

fee

hexagonal

orthogonal

orthogonal

Complex

fee

Note: * Stands for the most strong peaks
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Table 2 Data of point analyses in EDAX

PI'IH."H:! COlor and W.\'i .’4. Mi wt',r .’4. r Wi'u- A Fe WHI .‘1. S0 h‘lenle“t l.‘ Igure

shape maps _number

YANGSD ) drites  75.89 68.00 5.27 5.37 10.04 9.52 880 16.61 Corich @&
and ¥(Ni. Cr) (a)
CrB black 24.59 22,01 69.95 70.70 3.14 2.96 2.32  4.34 Berich &
flow er (a)

NisB white 75.70 70.45 14.60 15.29 5.00 4.91 4.79  9.39 Berich &
spots (a)

Mx(CB)s B 460 4.08 91.36 91.50 3.35 3.12 0.70 1.30 Cerich &
pieces (b)

Note: W stands for weight percentage, A stands for Atomic percentage.

le ??FEIXTL]-»JﬂMi”I’h ¥ E%L o —#i oy
AGLE Y (Ni:Si) H, k5 “B}Hn{fi}f?r,lkamm
B TR R B E T Nie £ XRD 1%
FrSE BN IZAR N 8 NinSine H SEM M5 T £ Hisd,
FE, TERGRR L e (1) 3R b W52 21 7 B i 9] 1 3
R Z4LZ00 50, W lE 4 s, b3 iR
ARELANI S )2 7 B AR T R 1, 3 ik B
R 7 B —AH B A S 4 NisiSin. XA H
TAEREBBERME MR WP THEZHEENE T, B4 bR mIL R 7

W Fe, Cr, B 5%, A5 ph a5 (0420, M {4 35 5 o 9 L 3%

FHALZAARAT T B 4T 5 Fig. 4 SEM image of a matrix formed
(3) Al CrB JBIEACdh R MK 2 5l Cr IR from dendrites surrounded by eu-

] Lk Ni, Fe s M SEM Z‘Lgﬁﬁﬁ I o L fn tectic phases

SR I A 4 )2 b B EEONT WA, A e A 42 R

(4) WL NiB JBIEAS A R . R 2 50 Ni J5U T LK Cr, Fe 255 7 5 4 W B2 X
T /s 1 58 s R B D HOORHEC A A S J2 P, 76 CeB A2 (1 XIS 75 5 B NisB J0RL.

(5) BALAA M2s(CB) 6 J—Lﬁ:ﬁ_zﬁf{,{, ghk. I 2 ATENZA AL UL Cr b BB, I A
Dok Cr T8 Fe, Ni S8 0T 5 i, D BRI o] AL 19 € 1T M 23( CB) 6, [ M= Cr,
Fe| . SEM M%H145 ) XRD mﬁf&wz—ﬁaLEﬁﬁ& P R S A TS SRR AE S
[T DX o b = el 5 A o AR 20 B i 1908 CeB, R Moas( CB) s, NisB 54K, ‘© A 1#0KF

G a3 3T Ak .

SCHRT 1] SRR3R BZ A5 8% MoCs RUBE, BT MaCa (9 Je s f7 56 068 1F 0% 76 1
3587 SN, R T LR 2 S LA A (R ek Tk, A I 2 ORI, MO SO R T AR
o BT A% [ B 2(c) ] BEH IEAREL A 748 ChE ¢ BT, BRIFVE (85 Ab, nl BE A7 76 oA
A d o SCHRE 31 B 10 (19 TEM RS i LB s B P o i I BRI AL 54 7, T g A
B2t AT L R B AR T 0, AR XRD AT 08 FE AL R AL, A T fig A M2Cs BURRAL ), LA iy
TEM HFHTHE .



2 e B WOGCHE I NICeSiB &2 Y vf ot 173

B oW o =

2 £ X W
PPk, R, 171 5F . NiCrSiB S MBOCHEL . P IHEOE, 1988, 15(3) © 174~ 178
i A, TR, AR, WOTHBBUE LG SRS, b 0L, 1990, 17(8) ¢ 491~ 496
Foherh, boEEE, 0 BEER. WOGR R B IR R U N Y e R IRMERIE ST S AR, 1995, 4(2) T 38~ 43
JCPDS Powder Diffraction File Inorganic phases. International Center for Diffraction Data 1989 Card © 4
~ 0850, 24~ 524.9~ 361, 19~ 834, 5~ 0271. 11~ 545,12~ 570
SOOES . B AR I B, bRt © OPUBC Mk R, 1991, 81~ 89, 110~ 129

Microstructure and Phase Constitution in NiCrSiB Alloy
Produced by Laser Cladding
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Abstract The microstructure and phase constitution in NiCrSiB alloy were identi—
fied by means of SEM, EDAX and XRD, which reveal that the dedrites consist of
Y'(Ni:Si) and ¥(Ni, Cr) phases while the second phase in eutectic is Nis1Sii2, which
forms the matrix in the alloy, with the precipitation particles of CrB, NisB and M 2;
(CB)s being strengthening phases spreading over the matrix.
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