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Abstract: In order to meet the demand for rapid repair of roll surface, laser cladding technology
was used to clad the self-designed and prepared high vanadium semi high speed steel alloy
powder on the surface of roll alloy steel. Considering the difference between the structures of
forged steel roll and laser cladding layer, in order to stabilize the structure, the cladding layer was
tempered with 500 °C and 2 h. The results show that the phase composition of the cladding layer
is mainly martensite. The surface of the cladding layer is mainly fine equiaxed crystal, and the
intragranular martensite is distributed in parallel in needle shape, which is decomposed into ferrite
and carbide after tempering. The average hardness of the cross-section of the cladding layer is
663.4 HV, 1.8 times that of the substrate. The average friction coefficient of the cladding layer
is 0. 708, the wear rate is 6. 142x10° mm’-N"'-m™, the wear performance is 25 times higher
than that of the substrate, and the wear morphology is good, in accordance with the wear
amount results.

Key words: laser cladding; tempering; semi high speed steel; microstructure; wear resistance

LSRR G R AR R AR RSB AR IE BT W AR WA T T LR A R i R
TERRIE A BB A S R AR A e A 000G B B o T R A R e R R T PR A
SEVRAE D TALPLA ORI ELA B AL RAFROPGENE, EHAR R Tz A S e
BRAE TARRT N HIR ZBOR A FLHI T, B0 A AW AL, ~F R e S B oC R BRI 00 T R4
R AR AL A P L LR R AR T B R RCR A R 2 TR L BB A
OB B R B DR AR B R WRR T E RS DT OR T B A R 2R

KRB 2022-12-12
fEERN: 7 17(1997-), 5 AL T8 R AR 2A A0 58 A 5 X0 TF(1963-) , 55, NS = 2 A, ARdb Ker 8%, il
S



% 5 IAF SRF SR RS

R BEEEKRER

L AR 40 22 A b e 637

o R A LR A UMLK, e i A6 0 22 IR R R
O3 WEPE R R i HLE Tk S AL 58y i
HELAR M K REFE R LIk — 2R E AL
HRPERE . BOCE RIE E B R T LA RO AME SR T
RIS I FE T v RO A L AR

ULAFR , OGS T BR B 40 FAE MR 2 1
16 52 FI1 P 3 4048 . Rahman 554 R FH OG5
BRARN S T BN G2, S8 55 1 ek
AR L JFL B 453 %6 2 BRI ; Hashemi 55/ 1] HI U
TN H A 28 B A 2 T LA Y
4 JE WAL MC 1 MLC 5 75 1 8 4 B g A 1%
ES Tz o

H A, TR £ x4 LR (B o EZ A h AE
N L g T2 G S gy e
WOLIEE B AR B 2 1 & BN LR i s 5 > A
SCHRFE T RO EBARME 2 1 sl A LR R
187 B AT REVE AR RO JERE L R T AR
oy B E R RSP RN A SR,
FIFBOCIEE ARG & LN RIS R, T
UﬂZ/J WA 2 S P m s L 2 Y 25 L R

ZHAVRRE P THBR NI 7, TR B 62 e e —
(MJEHQE’J%“ Pl B 7 S 004 7 Il T R e

JEDURRZ AN a] K 25 A4 1 SRR J3E 9 2 AL, I ]
KA R IR BEAT I RE S5

1 SRRt ik

1.1 RIEHR

S T A AR R R FLER G A 1k
By DL 1. FEARR R A 52 56 1T S K & B
RS E VB 15 min, B Of 3 11905 RS VBT, AR
Je BCAERERE T T ORI B R AR O A E iR
BRIE = L U A S R, LD S A 1a
Fios AT B AR ERE BE AR WA 2225345 T 50~
100 pom 2Z ] B3 AR FH B 28 BV A o5 fbH R
il &, FURE 85 T2 BRI B AL B (VC) 48 = b4 Ak fid
FEMEDS BT DATE BEA B3 Al b R 00 T i 3
BN 0.40% $2 75 2] T 1.60% , fb2F i 40 W26 1. 52
SRR A SR E T 52 TR T, 7E 60 °CHh
& N 45 20 min. B 10 M EOCIE R B, E
FRTESAR L&A &0 E )2 R RZ NPT
B2, T B 1k FEAORT I B 2 W53 9 B T 5
W) v AP A T 2 MR R OB B ) 4% 3 TR I
HE.

F1 HLREGEWEBALEENEGEMRLER D (RESE)

Table 1 The composition of roller alloy steel and high vanadium semi high speed steel alloy powder

(mass fraction)

%

s C Si Mn Cr Ni Mo \Y% Fe
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Fig. 1 Alloy powder morphology and schematic diagram of laser cladding
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Fig. 2 Metallographic microstructure of the cladding layer in cross section before and after tempering
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Fig. 3 Microstructure of cladding layer before and after tempering
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Fig. 4 X-ray diffraction pattern of cladding layer
before and after tempering
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Table 2 Analysis results of carbides in figure 5¢ (mass fraction) %
H C Fe \Y Cr Mo Si
1 21. 60 48. 54 6.73 8.95 13.72 0.47
2 24. 80 33.20 4.34 15. 88 21.37 0.41
3 2.59 85. 66 0.55 4.54 3.34 0.33
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Fig. 7 Average hardness change curves of cladding
layer before and after tempering
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Fig. 8 Friction and wear test results of laser cladding layer and substrate
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Table 3 Friction and wear test results of laser cladding layer
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