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Abstract: Based on the sealing failure of the valve seat sealing surface caused by valve ball impact and fluid erosion corro-
sion during the operation of inlet valve seat of high-performance sucker pump, this paper introduced the laser strengthening
technology of the valve seat sealing surface. Three kinds of self-made powder with the brand name of TF306, TF 103, TF
103+10%WC were selected to prepare gradient composite valve seat structure in 17-4PH stainless steel matrix material. By
observing the microstructure of the cladding layer, testing the hardness of the cladding layer, Comparing corrosion resis-
tance, erosion resistance, the impact resistance and sealing of the cladding layer, the changes of structure and properties between
the three cladding layers and the original matrix were compared and analyzed. The maximum hardness of TF-103 cladding layer
is 585.9HV0.2, which is 60.9HVO0.2 higher than that of 6Cr18Mo seat, showing excellent wear resistance, and the cladding
layer has high erosion resistance and corrosion resistance. It shows that the overall surface performance of TF103 cladding
layer prepared by this process is significantly improved without affecting the essence of the substrate, which can effectively ex-
tend the service life of the parts, reduce material loss and save production cost, and has high economic benefits and social value.
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®1 17T-4 PHAFRULZER S (FRESE, %)

Table 1 Chemical composition of 17-4 PH stainless steel (wt. %)

C Cr Ni Cu Mn/Si Ti Fe  HiAh
0.03~0.06 15.5~17.5 3.5~6.0 3.0~4.0 <1.00 <1122 Bal %

&2 TF306 CoEAEMRULFRS (RESE, %)

Table2 Chemical composition of TF 306 Co-based alloy powder (wt. %)

Co W Fe Cr Si HAth
<59.53 6.13 1.50 <28.29 1.00 A

&3 TF1035ME FeES&MRULZER T (RESE, %)
Table 3 Chemical composition of TF 103 high wear-resistant Fe-based
alloy powder (wt. %)

Fe C Si Cr Ni
Bal 0.09 <0.95 <18.78 2.58

R4 WCAESMRUENS (REHE, %)

Table4 Chemical composition of WC alloy powder (wt. %)

o |
&=

w T.C F.C Cr v Si O Fe
95~96 3.8~4.1 <0.08 <0.1 <005 <002 <0.05 <03
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TR X IR
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Fig.2 Appearance of the valve seat before cladding
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Fig.3 Schematic diagram of the experimental process
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Fig. 4 Special valve assembly drop test device
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Fig.5 Optical micrographs of three cladding layers
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Fig. 6 SEM surface scan image of the cross-section of the TF 306 cladding layer prepared by laser cladding
W BIAAAE AT DR e S B R O RE BE RN PR 78 BT/, Y 2 R RIE SR, B
YEEIW, BHR Cr W .CTURAAEEE, LN E Co  BRENTRICEMMIE, maAMhERmEe %7
A, Zead TR R TR Co AARTBRA A T ZH L Ji7 , PRI 7 2 AR R B Cr oo R 1 & SR8
[ 74 TF 103 DL S TF 103+10%WC PIFEEE %o 7% 10%WC [ Fe B0a )2, W i il g |

2 um AW 2pm [¢]
(a~d)TF 1034578 )2 ; (e~i) TF 103+10%WC 5B )2
E7 BEEHESEM-EHEHER

Fig.7 SEM surface scan images of the cross-section of the cladding layers
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®5 TF306EEREDS R ATRRBS (FRESH, %)
Table 5 EDS point scan elemental composition of TF 306 cladding
layer (wt. %)

1,

=

JLE Co Cr Fe C W HA
P 1 55.20 2431 9.93 6.52 322 S
PEE 2 39.11 37.65 7.13 10.11 4.46 A

RS WCURL (B Th A ) , W ITR [ = N
TR A, COLR I 2, 32 T WC R
o Bl T LR AR, 45 Fe . Crafou s
AR JRE A v (i A, DT 7= A [ AR VR

F6 TF103EEBEREDS SATRRBS (FRESH, %)

Table 6 EDS point scan elemental composition of TF 103 cladding

It

f

layer (wt. %)

JLE Fe Cr C Ni Si HAth
HEE 1 73.03 17.58 5.79 2.66 0.94 Arir
HERE 2 62.06 2432 6.96 2.20 0.59 Do

R7 TF103+10%WCHEEEEDS R ATTEM S (RES
,%)
Table 7 EDS point scan elemental composition of TF 103+10%WC
cladding layer(wt. %)

JLE Fe Cr C W Ni o
JEE3 64.93 13.03 6.38 1334 232 iy
j%E4 42115 19.24 7.45 29.50 1.64 s
JEE S 0.55 — 1052 88.36 — Sb 0.58

X = s B 2 T 2 SR A TR 40T, 45
WME 8 FT7~. TF 306 #5722 Fe MU B A
FEICE Co i A EY BIMG  FES A XKAEE I
B R A 2ok L XA £ T IO BB S ARG A 4 L (A5
i P XS . TF 103 96 75 )2 E ANE ISR 0 28
FEIH SR 45 JC R AR 25 S5 8N, AN FETE B ik 1) A
1t X, RS TU R A 45 B R 5 A B
RIFMGE4S G BEERBERE /N, 54
10%WC 19 TF 103 458 24 A B 1, 29 0.7 mm &b
WC & BT, Hh B2 e R R A RIS, iX
S T BB A A ARV AR WC AU, (H At X
BOC RS TF 103 5578 )2 ML, ¥ A M/ N il
3, RUNZ T 2R s s ERe R 1T
2.3 FEELR

P19 Jy et 5 7 2 B0 RE EE (G S O, SR
A& 6Cr18Mo I fhifi & A 525 HV,,, 17-4PH /45 49
) FE T RS A 402.1 HV 00 7E MBS B EH A T AN [
W RO B A H S R KR T Al

—
1200 i)

o mwmwmm;

HEVSN
g
lglﬁ
}
y
3

0 200 400 600 800 1000 1200 1400
LA /um

JBLZ JER

1800 F

1500 |

£1200F .

‘e

900 e C. \ i

= PR D Py W Y S S |

3

600 |

3001

0 I I I X 1 I I '
0 200 400 600 800 1000 1200 1400 1600

AT S /um

CTEM 03::10% W.E

1800F

1500f

i eps

0 200 400 600 800 1000 1200 1400 1600
LA B /um

E8 =MAERZEE
Fig. 8 Line scan images of three cladding layers
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Fig. 9 Statistical chart of hardness values of the substrate

and three cladding layers
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Fig. 10 Macroscopic morphology of three cladding layers after erosion
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Fig. 13 Change of airtightness of three valve seat cladding layers be-

fore and after valve ball drop test
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Fig. 12 Macroscopic morphology of three cladding layers before and after salt spray corrosion
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