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Fig. 1. Cross section of coated layer for evaluation of dilution with these parameters. the relative velocity 5 mm/sec, the laser power
150 W and the volume percentage of TiC in TiC/ 316 LSS 5%
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Table 1. Chemical composition of 316 L Stainless Steel

)yt | (3,555 | (D5Sia | (Db | Dty | (OIS | (dpsS ) oS
<[+ ¥0 oY Y \ VF-Y e YA-YF Ry

s g5 ol il Gl osboe Y 5 55 b eole L]
0,5 (6,1 e DS SlaS iy o Lol 3l (LS aaigas (Sls
SLanee cLls sl & wlice sy (oin SR 50 9 )50
Oliee &5 Canl (6350 40yt S5 g5 (ul (2518 oo LS

Iy st ol 5 oolatwls 90 j0gy

SpN-Y
S del Sl s )l ole bS5 sbel Lat
dxlad 2y e DS Sy sadall YL ‘5':')|).> slebol 5
Yy gosble (dgeie Rin b lgioe ) S 5 g9l ail oo
Ogr gosle Sl blasl oy o A o als
R I e Rt R
A el oo 00l 5 e 5 s a5 laayY Logase
Ryl S5 0550 50 5 (Seslp sloaY aiiis S5l
GYL S ol parr a4y dg00me (g pdyBllasil ol pl Jo aisl o

el Sl L aglie s o1 )l blasl oo

o2 B e (550 ool plnil sla eyt (owyp 4 axg L

a0 oo plis |y ab@8) (liee y pad

. . \_Y
S92y 3,5 Sl j9p coge Wlge alie lge
DM gee g oadsls &l S anT S e 0 658 sleol>

cle @y alinss oyl UL sloo] Jodsw sadaeoie slaaY jo ol
Pedee dbml Sl iy Shsy o esliial S)5e ez o
WalS” 01,8 > 50 ooliiwl 0,90 com ST a5 ol S oLLs
RUETIN .oo)fsn Uiy, eaBl N E PVIE SPR e
logis Gl 4 e aallbl g U ol pasl ss2s
ST Jsdss o 51 (A3l slacs 5 el oo 5 o S5 g Al
iz glacgzr jo slezdl Jas gy plKn 00,5 o
bl 3 g aile oo cddivesin (>lg cpl by Clde 3blis
3 50 JSS g9 99 09d o0 Sl (idgy Y yo iST AE
Syge Oelgl el aies b Al S i Jabd aihie 4 by e
¥y g @9y » SN0 Sl b 8y S sy o 257
P P cage g dms oo )3 15 Cod |y (a2 a5 ol

VY



WAS B AVER Gliao ¥+ Jlo o ¥ olug oyl Y )93 ey prol CSilSlo wrbies &y yui

3 S o 535

CRSaS YV P R D) e

PAF (35 K5 N et IS o gl a8
O 5pS

Fig. 2. The geometric shape of the powders applied in the experiments
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Fig. 3. A schematic of the pre-address process
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Fig. 4. The required equipment for pre-placed laser cladding process. substrate of 316 LSS; pre-placed layer of 316 L SS; the head of
Nd.Yag apparatus; polishing machine
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Table 2. The independent input parameters of laser cladding
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Table 3. The experimental setting of input and output parameters in this laser cladding
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Fig. 6. The cross section of coated layer with the laser relative
velocity 7 mm/sec and the laser power 100 W
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Fig. 5. The cross-section of mounted coated layer for evaluation
of its quality
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Fig. 7. The cross section of coated layer with the laser relative velocity 7 mm/sec and the laser power 200 W
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Table 4. The variance analysis of porosity
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Fig. 8. The surface plot of laser relative velocity and laser power in porosity
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Fig. 10. The quantitative variation of porosity based on laser
relative velocity with having the laser power 100 W
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Fig. 9. The quantitative variation of porosity based on the laser
power with having the laser relative velocity 7 mm/sec
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Table 5. The variance analysis of dilution
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Fig. 11. The surface plot of laser relative velocity and laser power in dilution
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Fig. 12. The cross section of coated layer of TiC/ 316 L SS with the laser relative velocity S mm/sec, 5% voloume weigh of TiC and
laser power 150 W with the magnitude of 500
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Table 6. The variance analysis of crack
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Fig. 13. The surface plot of the laser relative velocity and laser power in crack
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Table 7. The optimal parameters for the final coated layer
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Table 8. The chemical composition of matrix phase of coated layer
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Table 10. The chemical composition of 5-B area in Fig. 12 Table 9. The chemical composition of 5-A area in Fig.12
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Fig. 17. The cross section of coated layer with optimal parameters. laser power 163 W, laser relative velocity 3 mm/sec and volume
weigh of TiC 8.7374%
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Table 11. The chemical composition of 5-C area in Fig. 12
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