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Microstructure and Wear Resistance of In—situ Synthesis ZrC—ZrB, Particulate Reinforced

Metal Matrix Composite Coating by Argon Arc Cladding

WANG Zhen—Ting, Zhou Li—Wen

(Department of Materials Science and Engineering, Heilongjiang Institute of Science and Technology, Harbin 150027)

Abstract: Composite coating reinforced by ZrC—ZrB, particle was produced on the surface of Q345D steel by means of argon

arc cladding technique with the powders of Zr B,C and Fe. The microstructure and properties of the coating were investigated

and analyzed with SEM, X—ray diffraction, microhardness tester, friction and wear testing machine. The results show that there

is a good metallurgical bonding between the coating and the substrate and the coating is uniform and almost defect free, which

means cladding layer has higher hardness. The maximum hardness value of 1200 HV, ,. At room temperature dry sliding wear

test conditions, the cladding layer has good wear resistance, which is about 9. 86 times than that of the matrix.

Key words: argon—arc cladding; in—situ synthesis; composite coating; ZrC—ZrB, particles

0 3

R 38 508 4 R e S A bR LA R B LR
PO EE L A0 B 4 R 3 2 A R S L L B AR
(SET 7 E% O I o E SO TEiE I N
JEUL 11 2R 4 T 5 5 4 AR B T 3 A B Ak A
0] F) S TG AS AR A ST T, Y e, B 2 A
SE I CTE 18 2 R T 1 9 U 3RS T T2
FAY R AR 4R A R R O 4R b R
SURBF ST PSR UR 1 R A 2 R
i A1,0, . ZeC ZrO, MgO  Si,N, . SiO, .BC . WC |
TIB, %50, SCof T A2 IR 10 4 J8 2 14 3 R A ZeC
~7ZiB, ., ZrC ELAT B M 5 (3540 °C), HE R
6.66 g/cm’, TLIHAH BT (2890 HV) , 4 Jy 3 Ak A fig
% B4 H 1L (37 % ) B 3l a0 B i R IG5 SRR

i

WA EE. 2011-03-15; {&[E HEL: 2011-04-28
EETE: « BREIABFTTELALLSEBWH (11511353)
EHE BN FIRE(1965—) , 5B (D), BIBTLAGTE A, 28z, 11

Tl AT Bl 5 5 1 8 B B SR AL | BE U B R B RIS i
Puhy R R BT, ZiB, KE AN 3245 CLEE R
6.12 g/em’, 5 80 BF 15 2300 HV'™'  H A &8
MOURRE R AR M DL R R S S A
PE B A A PE R BT Ak 2% 8l v 48 DL AR S R
R AR ) 2 A MR ER B PERE L . Q345D
W2 TE T ol e 45 i, A T iR AR
Al AR b | R AR A R A0 R RE A 5
T 00 245 K b ek 2 v 5 B L A8 s B [ I e
AR PUEACE, TS A SRS TRk
FE R S8 A ME R IWRZEM R, TEERRE H L
S ) R B

RIE B R AR S — T R AR, B
SRR vh 0 ot B o e AL, B R AR SR R
AT PR B R 4 ZeC— 7B, 1SR
BRILIE B2 R ULARGE , SCH DL Ze By (B, C OB R
Fe ¥y J5ORE SR G UG BB R, 76 Q345D 93k



%3 1

FEIRAE ST IR BEEAL A 2R ZeC—ZeB, JORLY 55 4 J S 0 2 1 2L 21 5 PR g 75

W43 ZeC—ZiB, W3R Bk B 10 B 5 R, 0 M it
FE T VR 9 0 B 2 SR v e

1 KABEHBRTE

TEH Q345D P1E hy SL AR b B, AR R ST
20 mm x20 mm x 10 mm , E i A FE LT L A1k
Bz, I FHTC K & T A TN TR 3 Bk B 25 85, TS Fr
o IO EHE T Ze By (B, C B FI Fe 3, BC LE R
1:0.4:0.6, Hp Zr By A9 4l BE K F 99% , k3 K R
PR S5 ~15 wm, BAC $4li R T 97% , ¥y R R F
5 ~15 wm, Fe 4 E KT 99% , ¥ AR R R
20 ~40 pm,

Fie— E B BC LU FR 5 3 ROl A B FR i 4 1 Zr
¥y B, C OBy R MR A & B DI FE I 5, R R A
RS Fe ¥y Bl $E 1 51, O RS 45 7004 EiR iR & 8
ATV BCRAR , TR AR Q345D N AR AR R k-, iR
JRIEEEHR 0.8 ~ 1.2 mm, f§ R T 85, ¥R 2
JESZ, O, iCE e 38 XAk B 2R T4, 75 A DHG -
970 A Y P R S XU TR AR 7E 140 °C 4k 22 4t 1
100 min , {33 22 B A 8w 19 58 52, w] DLk BT — &
TR 7. F MW3000 %1 TIG %t 5% =% 4 3
MLFATEIE . H TS50  ii130 A&
AP 12 L/min, S5 8505 BE 8 mm/s , 38 1 858 E
5 mm, 15 BUE B E 15 25 BUZ R

FIH D=MAX 5 X — 231 AU 52 B IR )2
HEAT YRR 53 A s MX —2600FE 45 4 H 1 2 i 5%
WSS 20 2O 3 JF #4743 #7 5 FH MHV2000 [ 3% bt
BETT X 2 0 SO FE AT 3 B, B e A MMS 2B
PR EE 452 s 400 i 3 WL A AT TR 4 B M R K,
B Q345D HFIE 2 1 i Sk

2 RBEERSHW

o

2.1 EEREHARMBARK

U g iRE 0 s B2 5 IR 2 AU
XRD fiT 5 o0 A 4 2R o il T8 B AR 2y Fe
Zr C B JUER L ML, X A1 5 U 1) o o 6 ) 0 2
FEAMAR N a—Fe ZrC ZrB, . fiT 4 Bl ZxC
W \ZrB, WA L, Ul B 2 WOINKE B S, 2 B
B, C OBy IS S AR B 1 ZeC— ZieB, URLHY 5 Y
PEIRB)Z . Wi 3R K Fe—C Fl Fe—
B (A7 5 05, 58 B R R o O6F L B R R TR LE R, &R
G AR Ze 5 B, C S8 SN AR T 4 9 A
7ZrC fl ZxB, ,

2500
| [ ]
) a-Fe
L 2r A ZC
& 1500 | " ZrB,
: L
21000 b
= s .
500 ™= A
| = 4 (" A Ll - A
0
20 40 60 80 100
20/ ()

B 1R B R AR A X S 2 AT A 3

Fig. 1 XRD pattern of the composite coating
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Fig.2 SEM image of the composite coating
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Fig. 3 The energy spectrum of each phase of the composite

coating

2.2 EGREMRESH

K5 & Q345D 4R MNAAE B & Uk 2 76 AH 7] 3%
BUACETS B AH 0T 45 AR . ol T DL A2
B2 IR H Q345D H9 1 R R AL, B
B T B P Q345D HY 11 9. 86 A, WL, £
SIUABLAL B R ZE R BERE Q345D 49 i i J35 1
BB 7 RIE iR . ERkEElE T
VB A0 it P P DG S 1 D DR A SO B A A

RIZW T Z A A O ZeC  ZeB, o X Pl 5URL A
P ELATAR i O A8 2, A PR R b U R B
VR R, a4 b 7 3 4 T 3 LR TE X RE B
T PR A T, S I A e R ) DI e O ] A0 0 £
PHURZ AR /N S U R BB 10 A v
JRRUREAS 8032 S0 7 A R % o 32 BB R Y
W U B R B TR T
T 2l B AL i PR M R K 5 A TRORE R A — B

&l 4 454 X SEM B

Fig.4 SEM of the cross—section of the composite coating
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Fig. 5 Comparison of weight loss for Q345D steel and the

composite coating
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Fig. 6 Microhardness profile of the argon shield arc
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Fig.7 The curves of friction coefficient with the variation of

time
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