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S A A by 1Cr18NIOTI 3 FE K R 5 , BRRE R ~F % 70 mm X 30 mm X 4 mm £ 6 7
mm X 26 mm FF . FE-ZHRAEHFTIEEEMRERRRFR 16C HRH SICHRBEHE
SR, HEEH 0. 40~0. 50 mm, ¥RAEMHRNE 1.

Table 1 Chemical compositions of alloy powders

Chemical composition (wt ;)
Powder

Cr B Si C Fe Cu Mo WC-Co Ni

Metco 16C | 16 4 4 0.5 2.5 3 3 rest

Metco 31C 11 2.5 2.5 0.5 2.5 35 rest

BOLEHETE HGL-81 & 2 kW B CO. UL THL E#1T. RAMBATZSH N
hE 1.5 kW, BB BOE R ER 4 mm, TR EE 360 mm/min, ZEFMMERRN 505, R
SHRER . WLEREHMESHRER, FHITIMT 05 ¥ S B MBI CSMI50 193§
T B BT B A SER; F BB 3% 43 A (EDAX) F il 3 43 7 (WDAX) 31T B A% 4H 4k

WREHRE 1993428 F 30 H, BB HR: 19934 12 A8 H
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SRS 5r  F A D/max-RB Al X G 2T EHMY BT X H LT 5845 20 i (XRDA) ; A HX-200
Y SR BE T B

W& 30 BE L I8 7F MHK-500 B3R Eh BB R L 10
2q> decomposed Pl ESEFT  BREESE A 70 mm X 30 mm X 4 mm %,
1

vector

B R HIE . 52 XTEEY Y GCrl5 4R, L K R
18 [F] K 4b 2 , T B HRC % 62~66, 5L AT H 2
RS EE R . BHEMH TALYSURF5-120
7 TR A 5 B AR U BB o AR
BAA SR BT ERER.

7£ INSTRON1506 7l B R 4R 3 & & SL B A
B T 50 h BILIRB LW, X RSB M T
6 7 mm X 26 mm AR B HE BUR B T 6 3h B 4R
Vegl. CIOMINEE A 1. SME 30 AR
ERHTFE L. NES SRS 0.25~0. 30
mm, $% 3 AR 25 P 053 S AD TR W R 6 B0V BRI AR [ A SR B s v o, LU R TR R B B
. REIAE N 120 Hz, JRIEN 0.5 mm, PHIFISNERT AAON R B LEFL RE 2. Hp
D-D' ERXE HA HiREE, SERMEAHERLBTER.

Table 2 Frictional couples of fretting resistance test

~ Fig. 1 Schematic illustration of additional
apparatus on INSTRON vibrator

Couple (cylinder-sleeve) Cylinder (1Cr18Ni9Ti) . Sleeve (1Cr11INi2W2MoV)
A-A Metco 16C coating Carbonitrided layer
B-B' Metco 31C coating Carbonitrided layer
c-¢ Metco 16C coating - Nitrided léyer
D-n Carbonitrided layer - . Nitrided layer
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EZR ICHBEREAH/ IS . SN ERASN, HASHARYEHEE AR
HE BRENHEEMFRIEFLT LY. B 2 FXIREH SEM B . -

) F BB A I i A AT X X = A R B L LA AT T E R LR 3 ik 4. B3 R
X SR TG R . B PR ARTE A 20 , Y BIRARTH R E,PS B Ak /. &
ZIKAME I THBREFH=EAHRPEO T BEREEMBAILEEIEERA
2, FEMS A Ni &, Y84 » (Ni,Fe) , FEHEHF & Cr,Si, FEH AR v (Ni,Fe) b, R EEE
Ay, BERET S SBRE BN EESF XML EETF » (Ni,Fe)ift, REATE By, L
HEREXFESS., FIREEET BB 5K Cr £,38F Ni,Fe,Mo,B &, HEXAMER
Bt CERRKETEES, AT, 87 408 CrB,CryCs b &4, |
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y (Ni,Fe)
GrB ¥ (Ni,Fe)

10 1 86 80 100 130
28
Fig. 3 X-ray diffraction spectrum of

Metco 16C coating

Fig. 2 Microstructure of metco 16C coating

Table 3 Composite analysis of Metco 16C coating by EDAX

Composition (wt%)
Microstructure
Ni Cr Fe Mo Si Cu
Dendrite 70.75 7.38 11. 03 7. 68 3.16
Eutectic 70. 38 4.33 4.18 1. 00 18. 44 1. 67
Flake precipitate 8. 41 71.88 8. 85 10. 86
Star-like precipitate 9. 87 70. 81 8. 36 10, 86

Table 4 Pulse number of microstructures by WDAX

Microstructure

Pulse number by WDAX

Ni

Cr

Fe

Matrix

Flake precipitate

3000
1000
1000

1400
3600
2500

1150
260
660

23
12

Star-like precipitate

B 4 %P ICHAMBN BMAR. HEBBHITHMNE . BT X RN
B RAEY . BMASPHBAIRE v (N, Fe)fl NiB, 88, H& A RIBMBT S REAMT
RAGHT % WC A8, B H SR KIS Co 8 WC,

B 50%H 16CHAICHBRESEELAXMA. FEXARWHR 4~5 um, BHH Ni,
Fe 3, RANEMEAMNRATREEIT HMERN . ERMESEUERRFNREHES .
2.2 WMEENENER

EEEBMEEREE AN ELLE 6, SREEELRYS, E5EEXFLFERER
W AR EATE . X8 SICHANMEESE WCIFE AEER T RE 16CIEME . BUE
MEESAORRTERELERSMEAHB SR, UEERESEEERFNEEES .
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Filg. 5 Bonding area of coating with substrate
(a) Metco 16C; (d) Metco 31C

‘°°‘i TR 2.3 MEREOEBER
2.3.1 AHBHERBH

BHRERHTESHE N BH 4.0 kg, HH
s 300 r/min, X} B [B] 6 min, 30 E-HLah¥E M. PR
REEZRERTRGRMEL RHTFEHME. S
RIES5, TURY SREERER/), REEK
TN (2P PSR L E T S G
0.50), HFHHJICHRETH SR ENT K
WCH , HNBHESFETRN ICRE. ¥

Microhardness (Hv, )

Fig. 6 Microhardness distributions of coating

B4R TREXWEEE.
Table 5 Results of wear test
Coating Friction coefficlent Wearing capacity (mm?*)
Metco 16C 0. 1523 0. 02125

Metco 31C 0.1109 0. 005625
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2.3.2 #HB|R/RER
B AR 15 b, P3RS 1R BLZR W70 00, 3 R & ML & FesO, F Fe,0 B8 /E L% .

EBhARREET2ENNM. RUL—2HEEEE,  BREMUNEREABEHE, B
MERFFEBREA AT, ‘ ‘

St B AR T AT 040 0 A AT R T L S UR A R R B ) R P B R 9
MR RAE T MY TR, ERRBHRG. Rt HEN R FXGIREER. EIE
BERHRGHLLSBLEYN DR RAGEENE, IRHTEARBETHFARNOTHE v
(Ni,Fe),, lEA BB L RMBRLHEERT R BTUA B EHRHE . WORUHAT B
R A RMEFBA . B 7 .,

Fig. 7 Morphology of wear track
(a) cylinder ¢ ; (b) cylinder 4
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Fig. 8 Width of worn surface
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Study on the Microstructure and Wear Resistance of Laser Cladding
Layer of Ni and Cr on the Surface of Stainless Steel

Wu Yunxin Wang Kunlin Zhu Runming . Zhu Zhangxiao Ding Lianzhen
(Department of Mechanical Engineering , Tsinghua University , Beijing 100084)

Abstract The microstructure and wear resistance of laser cladding layers of Ni and Cr on
the surface of stainless steel were studied. It is shown that the microstructure of laser
cladding layers is fine and homogenous. There are hardening phases. The wear resistance of
the cladding layer is improved markedly.

‘Key words laser cladding layer, wear resistance, freting resistance
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